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4 | GRUBWORT DER TAGUNGSPRASIDENTEN

Liebe Freunde und Kollegen, liebe Gaste,

B im Namen der Vorstdnde
der Deutschen Gesellschaft
fir Hygiene und Mikro-
biologie (DGHM) und der
Vereinigung fiir Allgemeine
und Angewandte Mikrobio-
logie (VAAM) heiBen wir
Sie herzlich zu unserer
4. gemeinsamen Jahreskon-
ferenz ,Microbiology and
Infection” willkommen.

Wir setzen mit unserer
gemeinsamen Konferenz
eine mit der Jahrtausend-

wende begonnene Tradition fort: die DGHM
und die VAAM, die beiden groBten deutschen
Fachgesellschaften auf dem Gebiet der Mikro-
biologie, halten in regelméBigen Abstinden
ihre Jahrestagung als eine Gemeinschaftsta-
gung ab. Nach den gemeinsamen Kongressen
in Miinchen (2000), Gottingen (2005) und
Hannover (2010) findet die Konferenz in die-
sem Jahr in Dresden, der Landeshauptstadt
Sachsens, statt.

Renommierte internationale und nationa-
le Gastsprecher werden neueste For-
schungsergebnisse aus allen Gebieten der
allgemeinen, angewandten und medizini-
schen Mikrobiologie prasentieren. Wir haben
die Themengebiete ,Metabolismus und
Transport“, ,Mikrobielle Biotechnologie®,
»,Mikrobielle Pathogenitat“, ,Lebensmittel-
mikrobiologie und -hygiene und Kranken-
haushygiene®, ,Mikrobielle Stressantwort®,
,Mikrobiom in Medizin und Natur“ und
,Hypoxie und Anaerobiosis“ als Kernthemen

des Kongresses ausgewahlt. Diese Kern-
themen werden im Zentrum intensiver
Diskussionen in Vortrags-Sessions, Sympo-
sien, Fortbildungs-Workshops, Postersitzun-
gen und den Fachgruppentreffen stehen. Eine
groBe Industrieausstellung gibt den Teilneh-
mern Gelegenheit, sich tiber neue Technolo-
gien, Gerdte, Dienstleistungen sowie Wirk-
substanzen in der Mikrobiologie und Infek-
tionsbiologie sowie der Diagnose und
Behandlung von Infektionskrankheiten zu
informieren. Ein besonderes Anliegen war
es, Themen aus dem Bereich ,Infektionspra-
vention und Hygiene“ einzubinden, und so
stellt das Themengebiet ,Hygiene® ein
wesentliches Element dieser Veranstaltung
dar.

Der diesjahrige Veranstaltungsort, das
hochmoderne Congress Center des Maritim
Hotels, bietet durch seine auBergewohnliche
Architektur und das professionelle Equip-
ment, verbunden mit der herausragenden
Technik, optimale Bedingungen, um den
Anspriichen von Teilnehmern und Ausstel-
lern gerecht zu werden. Wir danken schon
an dieser Stelle sehr herzlich unseren ein-
geladenen Sprechern und allen Autoren fir
ihre Beitrdage zu dieser Konferenz. Wir sind
auBerordentlich dankbar fiir die groBziigige
Unterstiitzung durch unsere Hauptsponso-
ren und Industriepartner, sowie durch die
Deutsche Forschungsgemeinschaft (DFG), die
European Society of Clinical Microbiology
and Infectious Diseases (ESCMID) und die
Federation of European Microbiological Socie-
ties (FEMS).

Wir erwarten mehr als 1.800 Teilnehmer
in Dresden. Besonders wichtig ist uns die Teil-
nahme von Doktorandinnen und Doktoran-
den sowie Nachwuchswissenschaftlerinnen
und Nachwuchswissenschaftlern. Wie berech-
tigt dieses Anliegen ist, belegt der Eingang
von iiber 1.000 Beitrdgen aus allen Bereichen
der Mikrobiologie eindrucksvoll.

Wir freuen uns auf eine interdisziplinare,
interaktive und hoffentlich trendsetzende
Tagung in Dresden und hoffen, dass Sie die
Gelegenheit wahrnehmen werden, neue wis-
senschaftliche Impulse zu erhalten, den Aus-
tausch zwischen unseren beiden Gesell-
schaften voranzutreiben, alte Freunde zu tref-
fen sowie neue Kontakte zu kniipfen. Fiir Ihre
Freizeit hat Dresden ein Angebot in Kunst
und Kultur, wie kaum eine andere Stadt.
Besonders die Altstadt ist mit der Frauenkir-
che, dem Zwinger und der Semperoper ein
Touristenanziehungspunkt.

Willkommen in Dresden.

Volkhard A. J. Kempf (DGHM)

Centd DaiL

Gerold Barth (VAAM)
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6 | WELCOME NOTE OF THE CONFERENCE CHAIRS

Dear friends and colleagues, Dear guests,

B On behalf of the execu-
tive boards of the German
Society for Hygiene and
Microbiology (DGHM) and
the Association for General
and Applied Microbiology
(VAAM) we welcome you
warmly to our 4" Joint Con-
ference “Microbiology and
Infection”.

We continue a tradition
begun with the turn of the
millennium with our joint
conference: the DGHM and

the VAAM, the biggest German societies in
the area of microbiology, hold their annual
conference as a joint conference in regular
intervals. After the joint conferences in
Munich (2000), Goettingen (2005) and
Hanover (2010) this year’s conference takes
place in Dresden, the capital of Saxony.

We are proud to welcome prestigious inter-
national and national guest speakers who will
present the newest results of research from all
areas of the general, applied and medical
microbiology. We have selected the subject
areas “Metabolism and Transport”, “Micro-
bial Biotechnology”, “Microbial Pathogenici-
ty”, “Food and Hospital Hygiene-Quo Vadis?”,
“Microbial Stress Responses”, “Microbiome
in Medicine and Nature” and “Hypoxia and
Anaerobes” as core subjects of the confer-
ence. These subjects will be central to inten-

sive discussions in lecture sessions, symposia,
advanced training workshops, poster sessions
and the special group meetings. Further a
large industrial exhibition gives opportunity
to the participants to find out about new tech-
nologies, devices, services as well as active
substances in microbiology and infection biol-
ogy as well as diagnostic and treatment of
infectious diseases. A special concern was to
integrate subjects from the area “Infection
Prevention and Hygiene”. Thus, the subject
“Hygiene” represents an essential part of this
event.

This year’s venue, the very modern Con-
gress Centre of the Maritim Hotel, offers by its
unusual architecture and the professional
equipment linked with the outstanding tech-
nology, best conditions to meet the partici-
pants and exhibitors requirements.

We would like to take this opportunity to
thank our invited speakers and all authors
very warmly for their contributions to this
conference. We are exceptionally grateful for
the generous support by our main sponsors
and industrial partners, as well as by the Ger-
man Research Foundation (DFG), the Euro-
pean Society of Clinical Microbiology and
Infectious Diseases (ESCMID) and the Feder-
ation of European Microbiological Societies
(FEMS).

We expect more than 1,800 participants in
Dresden. The participation of doctoral candi-
dates as well as young researchers is espe-

cially important to us. The receipt of more
than 1,000 contributions from all areas of
microbiology proved impressively the impor-
tance of this matter.

We look forward on an interdisciplinary,
interactive and hopefully trend-setting con-
ference in Dresden and hope that you will
agree to the opportunity to receive new sci-
entific impulses, to promote the exchange
between both our societies, to meet old friends
as well as to socialise with new contacts.

For your spare time Dresden offers art and
culture like almost no other town in Germany.
Particularly the historic city is a tourist cen-
tre of attraction with the Dresden
Frauenkirche, the Zwinger Place and the Sem-
peroper.

Welcome to Dresden.

Volkhard A. J. Kempf (DGHM)

Centd DaiL

Gerold Barth (VAAM)
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8 | GRUBWORT DER PRASIDENTEN DER DGHM & VAAM

B Wir freuen uns, dass sich
DGHM und VAAM bereits
4 Jahre nach der letzten
gemeinsamen Tagung in
Hannover nun in Dresden
wieder zu einer gemeinsa-
men Tagung zusammenfin-
den und mochten Sie in die-
ser faszinierenden Stadt sehr
herzlich willkommen hei-
Ben.

Diese 4. gemeinsame Jah-
restagung findet erstmals
unter dem Kongressnamen

»~Microbiology and Infection® statt, der in
Zukunft als Dachmarke fiir die gemeinsamen
Kongresse von DGHM und VAAM verwendet
wird. Wir wollen damit der immer enger wer-
denden Verzahnung der beiden Gesellschaf-
ten sowie den immer héufiger werdenden
Kooperationen innerhalb der Mikrobiologie
gerecht werden. Die Mikrobiologie hat sich
heute in ein weitldufiges interdisziplindres
Fach entwickelt, das in seiner Breite auf dem
Kongress dargestellt werden soll.

B We are glad that only
4 years after the last joint
conference in Hanover,
DGHM and VAAM meet
again.. We would like to
warmly welcome you in the
mesmerising city of Dres-
den.

For the first time, this 4
joint annual
takes place under the title
“Microbiology and Infec-
tion”, which in the future
will be used as family brand

for the joint conferences of the DGHM and
VAAM. We want to comply to the increasing-
ly close relationship of both societies, as well
as to the growing number of cooperations
within microbiology. Today microbiology has
developed into an extensive and interdisci-
plinary field which in its broadness will be
represented at the conference.

The close thematic relatedness of the
DGHM and VAAM is also mirrored in the for-
mal union of both scientific groups “Micro-

conference

Die enge thematische Verbundenheit der
DGHM und VAAM zeigt sich auch in dem for-
malen Zusammenschluss der beiden Fach-
gruppen ,Mikrobielle Pathogenitdat® und
~Lebensmittelmikrobiologie®, die nach lang-
jahriger Kooperation in Dresden ein gemein-
sames Sprecherteam wahlen werden. Wir hof-
fen, dass dieser Schritt dann in naher Zukunft
auch von weiteren thematisch dhnlichen Fach-
gruppen beschlossen wird und die beiden
Gesellschaften immer weiter zusammen-
wachsen.

Erginzt wird diese Vernetzung durch zahl-
reiche personliche Kontakte unter den Mit-
glieder sowie einige gemeinsam organisierte
Schwerpunktprogramme der Deutschen For-
schungsgemeinschaft. Von den mehr als 1.000
wissenschaftlichen Abstracts wurde eine
erfreulich groBe Anzahl von jungen Doktor-
andinnen und Doktoranden eingereicht. Mit
dieser gemeinsamen Tagung bieten wir dem
naturwissenschaftlichen und medizinischen
Nachwuchs eine gemeinschaftliche Plattform
auf der sie ihre Arbeiten einem breiten Publi-
kum prasentieren und diskutieren konnen.

bial Pathogenesis“ and “Food Microbiology”.
According to the intensive cooperation in
Dresden for many years, each of these unions
will choose a joint speaker’s team. We hope
that this example will be followed by other
thematically similar scientific groups in the
near future, so that as a result, the increasing
similarities of both societies will also find
their expression through these mergers in
Dresden.

This interconnection is complemented by
numerous personal contacts among the mem-
bers as well as some jointly organised areas
of research for the German Research Foun-
dation.

From more than 1,000 scientific abstracts
a pleasantly high number was submitted by
doctoral candidates. With this joint confer-
ence we offer to the young scientists a col-
laborative platform where contributions can
be presented and discussed in front of a large
audience.

We would also like to express our thanks to
our main sponsors, industrial partners and
the German Research Foundation for their

Unser herzlicher Dank gilt auch unseren
Hauptsponsoren, Industriepartnern und der
Deutschen Forschungsgemeinschaft fiir ihre
groBziigige Unterstiitzung sowie den Tagungs-
préasidenten und dem Organisationskomitee
fiir die hervorragende Zusammenstellung des
Tagungsprogramms.

Wir wiinschen allen Teilnehmerinnen und
Teilnehmern eine erfolgreiche Tagung mit
konstruktiven Diskussionen, Anregungen und
neuen Kooperationen.

Prof. Dr. Sebastian Suerbaum
Président der DGHM

Prof. Dr. Dieter Jahn
Président der VAAM

generous support as well as the conference
presidents and the organising committee for
the excellent arrangement of the conference
programme.

We wish all participants a successful con-
ference with inspiring discussions as well as
some new cooperations.

And last but not least: Don’t forget to enjoy
the marvellous city of Dresden!

Prof. Dr. Sebastian Suerbaum
Président der DGHM

Prof. Dr. Dieter Jahn
Président der VAAM
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Registration

Please register online at www.dghm-vaam-2014.de.

Conference Tickets Regular
Registration

Member DGHM/VAAM,/GBM/DECHEMA 2 230 EUR
Non-Member! 295 EUR
Student (Member DGHM/VAAM/GBM/DECHEMA)? 85 EUR
Student (Non-Member), MTLA, VMTA "2 110 EUR
Day Tickets

Member DGHM/VAAM,/GBM/DECHEMA 2 110 EUR
Non-Member 135 EUR
Student (Member DGHM/VAAM/GBM/DECHEMA)2 50 EUR
Student (Non-Member), MTLA, VMTA "2 60 EUR

I Welcome Reception and Mixer are included.

2 Proof of status required. Please send via e-mail at registrierung@conventus.de, via
Fax +49 3641 31 16-244 or postal at Conventus GmbH - Keyword: DGHM/VAAM 2014 -
Carl-Pulfrich-StraBe 1 - 07745 Jena

Social Evening

Welcome Reception, 05 October 2014
Mixer, 07 October 2014

18 EUR
18 EUR

Workshop - MTAs/Doctors Training course

»,Molekulare Diagnostik & Externe Qualitdtssicherung von moleku-
laren und serologischen Diagnostikverfahren
07 October 2014

with without

congress  congress

attendance attendance
Member DGHM/VAAM/GBM/DECHEMA? 15 EUR 30 EUR
Non-Member 100 EUR 130 EUR

2 Proof of status required. Please send via e-mail at registrierung@conventus.de, via
Fax +49 3641 31 16-244 or postal at Conventus GmbH - Keyword: DGHM/VAAM 2014 -
Carl-Pulfrich-StraBe 107745 Jena

Payment/Confirmation of Payment

Please process the payment after receipt of the invoice, making ref-
erence to the invoice number. Payment via credit card is also possi-
ble (Master-/Eurocard, AmericanExpress, Visa Card). Should you
transfer your invoice amount within 10 days of the start of the event,
please present your transfer remittance slip at the Check-In desk as
proof of payment.

Registration fees include:

- Participation in the scientific programme as well as access to the
industrial exhibition

- Opening event

- Conference documents (programme, abstract book, etc.)

- Beverages within the scope of the breaks given in the programme

The conference fee also includes the provision of snacks and drinks

at the get together as well as buffet and beverages at the social evening.

General Terms and Conditions

You can find the general terms and conditions on our conference web-
site www.dghm-vaam-2014.de.

Check-In

The Check-In is located at the entrance of the International Congress
Center. Please find a detailed plan on page 18.

No longer waiting lines at the counter!
With our Quick Check-In you can check in fast and comfortably by -
yourself. After your invoice is paid you receive a QR code
(approximately 2 weeks prior to the congress itself). Please hold it
under the scanner at the Quick Check-In counter on site. Your name-
badge will be printed out directly in seconds and your registration is
completed.

For your information: At the end of the congress you are able to
print your certificate of attendance the same way.

Name Tag

Admittance to the congress and industrial exhibition is only allowed
for those with a name tag. Name tags should be worn at all time.
Name tags for exhibitors will be given to the exhibit personnel.

Evaluation

Please turn in your completed and legible evaluation form to the
Check-In on the last day. Thank you for your active participation and
constructive criticism.

Industrial Exhibition

An extensive industrial exhibition accompanies the 4™ Joint Confer-
ence of the DGHM and VAAM. The exhibitors would be glad about
your visit and present a comprehensive spectrum of innovative pro-
ducts to you. The booth plan can be found on page 20.

Opening Hours

Sunday Monday Tuesday Wednesday
Industrial ~ 15%9-2190h  0830-1830h 0830-2230h 0830-1330h
Exhibition
Poster 08%9-18%°h  08%-18%0h 083°-103"h
Exhibition
Check-In 1290-1930h  0890-1990h  08%0-19%0h  (0890-1590 h
Media 1290-1930h  08%0-18%0h  08%0-18°0h (08%0-13%0p
Check-In
Child Care as required 08%9-18°0h (08%0-18%0h (0890-1430h

Cloakroom

There is the possibility to leave your clothes and light luggage in the
cloakroom at the entrance.

Internet

We can offer you the following opportunities for internet usage:

1. Hotspots
Wi-Fi is sponsored by T-Mobile. The costs for 24h are 4.95 EUR. Please
log in by yourself.

2. Voucher
Every participant has the opportunity to buy a voucher at the Check-
In. The voucher is valid for 24 h and costs 5.50 EUR per device.

3. Internet Lounge
There will be offered an internet lounge free of charge.

BlOspektrum | Tagungsband 2014
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12 | GENERAL INFORMATION

Conference Language

English is the conference language, selected sessions are held in Ger-
man.

DGHM & VAAM Poster Awards

Poster prizes will be awarded to the best posters. Ten posters will be
awarded with 150 EUR.

The poster prizes will be awarded after the last Joint Plenary Ses-
sion of DGHM & VAAM in the Plenary Hall “GroBer Saal” on Wednes-
day, 8 October 2014.

Education Credits and Certification of the Scientific
Programme

The 4™ Joint Conference of the German Society for Hygiene and Micro-
biology (DGHM) and the Association for General and Applied Micro-
biology (VAAM) is applied for by the Medical Association of Saxony
as follows:

Medical Association of Saxony
Scientific programme (CME Points 32)

Sunday, 5 October 2014 1690-20% h Category B CME Points 5

Monday, 6 October 2014 0839-1290 1 Category B CME Points 4
13%0-18%0 h Category B CME Points 4

Tuesday, 7 October 2014 0839-1290h Category B CME Points 4
13%0-1830h Category B CME Points 4

Wednesday, 8 October 2014 0830-1239h Category B CME Points 4
1239-1530h Category B CME Points 3

Lunch Symposia

Monday, 6 October 2014 1215-135h Category A CME Points 2

Tuesday, 7 October 2014 1215-13%5 h
MTAs/Doctors Training course
Tuesday, 8 October 2014 0839-18% h Category A CME Points 4

Category A CME Points 2

The certification regulations of the Medical Association Saxony require
a presence control via bar coding.

Please scan twice a day (in the morning and in the afternoon) your
advanced training numbers (EFN) at the terminal to credit the certi-
fication points on your account.

The presence control of the lunch symposia and training courses
takes place in the corresponding room.

The participation certificates will be handed out when leaving the
conference at the Check-In desk or directly after the lunch symposia
or training courses by the instructor/organiser.

German Institute for Improvement of Technical Assistants

in Medicine e. V. (DIW-MTA)

Scientific Programme (CME points 18)

Sunday, 5 October 2014 1690-20% h Category B CME Points 3
Monday, 6 October 2014 0839-1830h Category B CME Points 6
Tuesday, 7 October 2014 0839-18% h Category B CME Points 6
Wednesday, 8 October 2014 0830-1439h Category B CME Points 3
MTAs/Doctors Training course

Tuesday, 7 October 2014 0839-18% h Category A CME Points 4

The list of participants is located in the lecture room. The participa-
tion certificates will be handed out when leaving the conference at the
Check-In desk

Academy for Veterinary Improvement

Scientific programme 5- 8 October 2014 16 Training Hours

Day Ticket Monday 6 Training Hours
Day Ticket Tuesday 6 Training Hours
Day Ticket Wednesday 4 Training Hours

Travel and City Map

Travel by Car

Navigational address:

Maritim Hotel & Internationales Congress Center Dresden
Ostra-Ufer 2/DevrientstraBe 10-12 - 01067 Dresden

Highway A4 - Exit Dresden Neustadt

- WashingtonstraBe (straight ahead at the commercial area
“ELBEPARK” for approx. 3 km

- cross the “Fliigelwegbriicke”

- get into the left lane at the stop light and turn onto Hamburger
StraBe (B 6)

- turn left onto Bremer StraBe after approx. 150 m (B 6)

- follow the main street direction “ZENTRUM” (down town)

- turn left at the next traffic light onto Devrienstrae

- the Maritim Hotel is located on the left side

Highway A4 - Exit Dresden Altstadt

- turn right into “MeiBner LandstraBe” at the traffic light

- take the left straight ahead lane after approx. 3 km at the forking,
straight ahead on “Hamburger Strae” (B 6)

- turn left at the forking onto “Bremer StraBe” after approx. 150
meters

- follow the main street direction “ZENTRUM” (down town)

- turn left at the next traffic light onto “DevrientstraBe”

- the Maritim Hotel is located on the left side

Travel by Public Transport
From main station

Departure: ~ Main Station North, Tram 11 direction “Dresden Wald-
schlosschen”
(distance: 11 minutes)

Stops: “WalpurgisstraBe“ — “Prager StraBe“ — “Postplatz” -
“Am Zwingerteich“

Destination: Dresden Kongresszentrum/Haus der Presse

From airport

Departure:  Airport, city bus 77 direction “Klotzsche Infineon” (dis-
tance: 7 minutes)

Destination: Infineon Nord

Departure:  Infineon Nord, Tram 7 direction “Pennrich Gleiss-
chleife” (distance: 16 minutes)

Destination: “Albertplatz”

Departure: ~ “Albertplatz”, Tram 6 direction “Wolfnitz” (distance:
6 minutes)

Destination: Kongresszentrum/Haus der Presse

BlOspektrum | Tagungsband 2014



DER HYGIENEINSPEKTOR

Die Fachzeitschrift des
Bundesverbandes der
Hygieneinspektoren eV.

BEZUGSMOGLICHKEITEN UNTER

WWW.BUNDESVERBAND-
HYGIENEINSPEKTOREN.DE

Ihre Zeitschrift
fiir professionelles
Hygienemanagement in

stationdren und ambulanten
Gesundheitseinrichtungen

BESTELLCOUPON

JA, ich bestelle ein kostenloses Probeexemplar

Meine Adresse:

Name, Vorname

Strafe, Hausnummer

Klinische und technische Hygiene e Pravention nosokomialer Infektionen
Management multiresistenter Krankheitserreger e Surveillance e PLZ, Ort

Deutsche Gesellschaft fiir Krankenhaushygiene e Hygienische Sicherheit
von Medizinprodukten e Wirksamkeitspriifung von Desinfektionsmitteln
und Antiseptika ® Verbund fiir Angewandte Hygiene ® Personalschutz ® .
. . . . Coupon ausfiillen und einsenden an:
Arbeitskreis Krankenhaus- und Praxishygiene der AWMF e mhp Verlag GmbH, Marktplatz 13, 65183 Wiesbaden

Offentlicher Gesundheitsdienst Tel.: +49 611 50593 131, Fax: +49 61150593 130
E-Mail: vertrieb@mhp-verlag.de, Internet: www.mhp-verlag.de

Unterschrift, Datum

BIOspektrum | Tagungsband 2014



14 | GENERAL INFORMATION

Travel by Train

Acting today for tomorrow: Travel by

train from 99 Euro with 100% green

power to the 4" Joint Conference of the DGHM and VAAM.

In cooperation with Conventus Congressmanagement & Marketing
GmbH and Deutsche Bahn you travel safely and conveniently to the
4™ Joint Conference of the DGHM and VAAM in Dresden! Your way to
save the environment: Travel with 100% green power to your event with
Deutsche Bahn long-distance services. We guarantee to get the ener-
gy you needed for your journey in Germany from 100% renewable
sources.

City Map

The price for your Event Ticket for a return trip* to Dresden is:
for all trains
139 EUR

199 EUR

for defined train connection
99 EUR
159 EUR

2nd class
1st class

Our call centre is glad to inform you about the ticket price for inter-
national journeys. This special offer is valid for all congresses of Con-
ventus Congressmanagement & Marketing GmbH in 2014.

To book call +49 (0)180 6 31 11 53** and quote "CONVENTUS” as
reference. Have your credit card ready please.

* An advance booking of at least three days is required. Changes and reimbursement before the first day of validity are EUR 15 excluded from the first day of validity onwards.
Passengers restrict themselves to a particular train and travel times. For a supplement of EUR 40 full flexible tickets are also available for domestic travels within Germany.

** The booking line is available from Monday to Saturday 0700-2200 h. Calls will be charged at 0.40 EUR to per call, from mobiles 0.60 EUR to per call at maximum.
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The ISM EJournal

Why submit?

"ISME sourna

°

The editors of The ISME Journal welcome contributions of your best research to the journal.

ISMEJ offers a truly multidisciplinary approach that bridges the gaps between microbial ecology
and other areas of science
Rapid decision and publication times

Open access option

Extensive global article visibility

Media coverage

Inclusion in the leading abstracting and indexing services

Submit now at:

International Society for Microbial Ecology

nature publishing group @3

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 o

Chlamydial Infection:
A Clinical and
Public Health Perspective

edor
C.M.Black

KARGER

Issues in Infectious Diseases, Vol. 7
Chlamydial Infection:

A Clinical and Public Health
Perspective

Editor: Carolyn M. Black (Atlanta, Ga.)
VI+162p., 12 fig., 3 in color, 12 tab.,
hard cover, 2013

ISBN 978-3-318-02398-5

e-ISBN 978-3-318-02399-2

CHF 117.00/ EUR 98.00/ USD 138.00

New insights into one of the world’s
most common infectious diseases

Chlamydial Infection:
A Clinical and Public
Health Perspective

Editor: Carolyn M. Black (Atlanta, Ga.)

Featuring contributions by internationally recognized experts in epide-
miology, infectious disease research and chlamydial biology, this book
provides up-to-date reviews from a clinical and public health perspective
on chlamydia epidemiology and control programs, genomics and patho-
genicity, diagnosis, treatment, host immune responses, and the latest on
the search for an effective vaccine. Also considered is the impact of chla-
mydial infection on specific populations such as the lesbian, gay, bisexual
and transgender community, and the outbreak in Europe of the invasive
chlamydial infection, lymphogranuloma venereum or LGV.

KARGER

S. Karger AG, P.0. Box, 4009 Basel (Switzerland)
f:+4161306 12 34, e: orders@karger.com

Contents

Epidemiology and Prevention and Control
Programs for Chlamydia:

Satterwhite, C.L,; Douglas Jr., J.M.

Chlamydia trachomatis Pathogenicity and
Disease: Dean, D.

(Chlamydia trachomatis Genome Structure:
Putman, T.E.; Rockey, D.D.

Chlamydia trachomatis: Molecular Testing
Methods: Gaydos, CA.

Treatment of Chlamydia trachomatis
Infections: Hammerschlag, M.R.

The Immunologic Response to Urogenital
Infection: Johnson, R.M.; Geisler, W.

Chlamydia Vaccine Development:
Igietseme, J.U., Black, C.M.

Maternal and Infant Chlamydia
trachomatis Infections: Rours, .G.I.1.G.;
Hammerschlag, M.R.

Chlamydia trachomatis Infection among
Sexual Minorities: Singh, D.;
Marrazzo, J.M.

Lymphogranuloma Venereum: A Concise
Outline of an Emerging Infection
among Men Who Have Sex with Men:
de Vries, H.J.C.; Morré, S.

Free preview available at
www.karger.com/iinfd
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Social Programme

Sunday, 5 October 2014 - Welcome Reception

The organisers welcome all participants of the conference at the
industrial exhibition area. Meet your colleagues and other partici-
pants while having fresh drinks and snacks.

Time 1990 h

Place Industrial Exhibition

Media Cooperations

Berufsverband der Arzte fiir Mikrobiologie, Virologie und
Infektionsepidemiologie e. V. (Stuttgart)
“Der Mikrobiologe”

BIOCOM AG (Berlin)
“LABORWELT”

Bundesverband der Hygieneinspektoren e.V. (Hannover)
“Der Hygieneinspektor”

Elsevier GmbH (Munich)
“Microbiological Research”, “Systematic and Applied Microbiology”,
“International Journal of Medical Microbiology”, “Immunobiology”

ELSEVIER Science & Technology (Oxford/GB)
“Research in Microbiology”, “Current Opinion in Microbiology”,
“Journal of Microbiological Methods”

EMH Schweizerischer Arzteverlag AG (Basel/CH)
“Pipette — Swiss Laboratory Medicine”

Georg Thieme Verlag KG (Stuttgart)
“Krankenhaushygiene up2date”

mhp-Verlag GmbH (Wiesbaden)
“Hygiene & Medizin”

Tuesday, 7 October 2014 - MIXER

We like to invite you to the MIXER for speakers, participants and

exhibitors. The wonderful music group band “ROSA” will play for

your entertainment and a buffet will be served.

Time 1930 h

Place Industrial Exhibition, Posterexhibition on ground floor,
Grosser Saal

Nature Publishing Group (London/GB)
“The ISME Journal”

pn verlag Dr. Wolf Zimmermann (Finning)
“KTM - Krankenhaus Technik + Management”

Springer Spektrum, Springer-Verlag GmbH (Heidelberg)
“BlOspektrum”

S. Karger AG (Basel/CH)
“Chemotherapy”, “Intervirology”

Trillium GmbH (Grafrath)
“trilliumdiagnostik”

Vogel Industrie Medien GmbH & Co. KG (Wiirzburg)
“LaborPraxis”

Wiley-Blackwell John Wiley & Sons (Oxford/GB)
“Molecular Microbiology”

WILEY-VCH Verlag GmbH & Co KGaA (Weinheim)

“Management & Krankenhaus”,
“GIT Laborfachzeitschrift”

BlOspektrum | Tagungsband 2014
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We would particularly like to thank our Sponsors for their enormous commitment.

Platin Sponsors

Becton Dickinson GmbH (Heidelberg) - visit us at booth 3.22.

bioMérieux Deutschland GmbH (Nuertingen) - visit us at booth 4.10.

Gold Sponsor

Bruker Daltonik GmbH (Bremen) - visit us at booth 3.21.
Luminex B. V. (’s-Hertogenbosch/NL) - visit us at booth 3.20.

QIAGEN GmbH (Hilden) - visit us at booth 5.8.4.

Silver Sponsors

Cepheid GmbH (Frankfurt a. M) - visit us at booth 4.8.

Curetis AG (Holzgerlingen) - visit us at booth 2.17.

Bronze Sponsors

DiaSorin Deutschland GmbH (Dietzenbach) - visit us at booth 5.9.
OSM Gruppe (Essen) - visit us at booth 3.19.

Siemens Healthcare Diagnostics GmbH (Eschborn)

We would like to thank our other Sponsors for their commitment.

Sponsor of Conference Bags
bioMérieux Deutschland GmbH (Nuertingen)

Sponsor of Writing Pads
Eurofins Genomics (Ebersberg)

Sponsor of Pens
Wacker Chemie AG (Munich)

Sponsor Lanyards and Name Badges
DiaSorin Deutschland GmbH (Dietzenbach)

Sponsor of Poster Exhibition
OSM Gruppe (Essen)

BIOspektrum | Tagungsband 2014

& BD
»

BIOME|RIEU X

C><)
BROKER

Luminex

//Ce,oheida

A better way.

The Diagnostic Specialist

an OoOsM
@@ |cruUPPE

SIEMENS

Global network of innovation

BIODME RIEUX

The Diagnostic Specialist

|an OoOsM
@@ |cruUuPPE




18

FLOOR PLAN

Overview

. 1. Konferenzebene

. 2. Terassenebene and Check-In

. 3. Seminarebene

BlOspektrum | Tagungsband 2014



Labor-Fachinfos
iInteraktiv erleben

Erleben Sie Analytik, Labortechnik, Forschung & Entwick-
lung, Mikrobiologie und Biotechnologie interaktiv. Aktuelle

Informationen, Bilder und Videos sowie Terminkalender -
und Laborquiz - jederzeit und an jedem Ort verfligbar.
--> www.laborpraxis-app.de LABO R
Hier direkt - [g] pLA o] ] PRAXIS
1 .

downloaden!
[ | B
] [l

www.vogel.de

- '\* Google play

%7 Vogel Business Media

§ Krankenhaus

Die Fachzeitschrift fur den HealthCare-Markt

Monatlich fundierte Informationen Uber praxis-
orientierte Problemlésungen fir Entscheider im
Krankenhaus machen Sie zum gut informierten

Gesprachspartner.
wanege™”
Qouds
eSS agen 2t q .
e e Ziehen Sie aus den Erfahrungen anderer |hren
g~ personlichen Nutzen: In KTM lesen Sie, auf welche
s Weise bestimmte Probleme im Einzelfall gelést wurden.
e Anwendungsbeispiele, Interviews und Branchen-News
. “m‘npf;(;‘f‘e\:ma :
R e runden das abwechslungsreiche Spektrum ab.
otz 80 el yste™
< mcam‘\“‘.“:iiigs‘"“(‘:‘* \story QTN ¢
T e SRR Besuchen Sie uns auf

Ge{é{es@;‘eo‘:ﬁ e

Jer e .
www.ktm-journal.de

und lernen Sie KTM naher kennen!
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FLOOR PLAN

. 4. Saalebene, Plenum and Industrial Exhibition

BlOspektrum | Tagungsband 2014
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Alphabetische Reihenfolge /Alphabetical order Booth no. Numerische Reihenfolge/Numerical order Booth no.
AID Autoimmun Diagnostika GmbH 4.7 Illumina 2.2
Alere GmbH 4.9 MERIDIAN BIOSCIENCE/BIOLINE GmbH 2.3
Alphascience GmbH 3.1 TECOmedical GmbH 2.4
Amplex BioSystems GmbH 3.6 Seegene, Inc. 2.5
Anagostics Bioanalysis GmbH 5.10 Nippon Genetics Europe 2.6
Analytik Jena AG 3.23 AppliChem PanReac. 2.7
AppliChem PanReac. 2.7 m2p-labs 2.8
Applied Maths NV 4.11 IMGM Laboratories GmbH 2.9
Arzte ohne Grenzen 2.10 Arzte ohne Grenzen 2.10
Becton Dickinson GmbH 3.22 MP Biomedicals 2.1
bestbion dx GmbH 3.25 Hain Lifescience GmbH 2.12
BioFroxx GmbH 3.9 Expedeon Ltd. 2.13
bioMérieux Deutschland GmbH 4.10 TIB Molbiol Syntheselabor GmbH 2.14
BIORON Diagnostics GmbH 4.3 Dorner GmbH & Co. KG 2.15
Biozym Scientific GmbH 4.12 STRATEC Molecular GmbH 2.16
Bruker Daltonik GmbH 3.21 Curetis AG 2.17
Cepheid GmbH 4.8 MELOS GmbH 2.18
Curetis AG 2.17 Mast Diagnostica GmbH 2.19
dianova GmbH 3.27 Sigma-Aldrich Chemie GmbH 2.20
DiaSorin Deutschland GmbH 5.9 PreSens - Precision Sensing GmbH 3.1,3.2
Doenitz ProLab 3.14 Eurofins Genomics 3.3
Dorner GmbH & Co. KG 2.15 Alphascience GmbH 3.4
DVTA Bildungsgesellschaft mbH 4.6 HISS Diagnostics GmbH 3.5
Eurofins Genomics 3.3 Amplex BioSystems GmbH 3.6
EUROIMMUN AG 5.3 Springer Spektrum 3.7
Expedeon Ltd. 2.13 INFORS GmbH 3.8
Hain Lifescience GmbH 2.12 BioFroxx GmbH 3.9
HISS Diagnostics GmbH 3.5 Toepffer Lab Systems - IBT 3.10
IBA Lifescience GmbH 5.12 Zymo Research GmbH 3.1
lllumina 2.2 SIFIN Diagnostics GmbH 3.12
IMGM Laboratories GmbH 2.9 NovaTec Immundiagnostica GmbH 3.13
InfectoPharm Arzneimittel GmbH 3.15 Doenitz ProLab 3.14
INFORS GmbH 3.8 InfectoPharm Arzneimittel GmbH 3.15
INSTAND e. V. 5.6 LGC Standards GmbH 3.16
Integrated DNA Techologies 4.4 Roche Diagnostics Deutschland GmbH 3.17
IUL Instruments GmbH 5.4 Leibnitz-Institut DSMZ 3.18
Leibnitz-Institut DSMZ 3.18 OSM Gruppe 3.19
LGC Standards GmbH 3.16 Luminex B. V. 3.20
LTF Labortechnik GmbH 4.2 Bruker Daltonik GmbH 3.21
Luminex B. V. 3.20 Becton Dickinson GmbH 3.22
m2p-labs 2.8 Analytik Jena AG 3.23
Macherey-Nagel GmbH & Co. KG 5.5 MoBiTec GmbH 3.24
Mast Diagnostica GmbH 2.19 bestbion dx GmbH 3.25
MELOS GmbH 2.18 SARSTEDT AG & Co. 3.26
MERIDIAN BIOSCIENCE/BIOLINE GmbH 2.3 dianova GmbH 3.27
MoBiTec GmbH 3.24 SERVA Electrophoresis GmbH 4.1
Molzym GmbH & Co. KG 4.5 LTF Labortechnik GmbH 4.2
MP Biomedicals 2.1 BIORON Diagnostics GmbH 4.3
Nationale Forschungsplattformen 5.1 Integrated DNA Techologies 4.4
New England Biolabs GmbH 5.7 Molzym GmbH & Co. KG 4.5
Nippon Genetics Europe 2.6 DVTA Bildungsgesellschaft mbH 4.6
NovaTec Immundiagnostica GmbH 3.13 AID Autoimmun Diagnostika GmbH 4.7
OSM Gruppe 3.19 Cepheid GmbH 4.8
PreSens - Precision Sensing GmbH 3.1,3.2 Alere GmbH 4.9
Preventive Clinical Diagnostics Solutions (PCDS) GmbH 413 bioMérieux Deutschland GmbH 4.10
Pyro Science GmbH 5.2 Applied Maths NV 4.1
QIAGEN GmbH 5.8 Biozym Scientific GmbH 412
Referenzinstitut fur Bioanalytik (RfB) 5.1 Preventive Clinical Diagnostics Solutions (PCDS) GmbH 413
Roche Diagnostics Deutschland GmbH 3.17 Referenzinstitut fiir Bioanalytik (RfB) 5.1
SARSTEDT AG & Co. 3.26 Pyro Science GmbH 5.2
Seegene, Inc. 2.5 EUROIMMUN AG 5.3
SERVA Electrophoresis GmbH 4.1 IUL Instruments GmbH 5.4
SIFIN Diagnostics GmbH 3.12 Macherey-Nagel GmbH & Co. KG 5.5
Sigma-Aldrich Chemie GmbH 2.20 INSTAND e. V. 5.6
Springer Spektrum 3.7 New England Biolabs GmbH 5.7
STRATEC Molecular GmbH 216 QIAGEN GmbH 5.8
TECOmedical GmbH 2.4 DiaSorin Deutschland GmbH 5.9
TIB Molbiol Syntheselabor GmbH 2.14 Anagostics Bioanalysis GmbH 5.10
Toepffer Lab Systems - IBT 3.10 Nationale Forschungsplattformen 5.11
Zymo Research GmbH 3.1 IBA Lifescience GmbH 5.12
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JAHRESTAGUNG 2015 VWM

der Vereinigung fiir Allgemeine und Angewandte Mikrobiologie
01.-04.03.2015 ¢ MARBURG

[<5)
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Hans-Giinter-Schlegel-Lecture Bakterielle Zellbiologie a

Bérbel Friedrich (Berlin/DE) Elizabeth Sockett (Nottingham/UK) qs’_,

Eréffnungsvortrag Grant Jensen (Pasadena, CA/US) E

Jo.hannf,*s Krause [T.ublngen/[]E] 30 Jahre VAAM g

:'_'khml:j"éuf EV';(‘_“{‘E""t lahsing, M/ ... Ein ungewihnlicher Blick in S

ichard E. Lenski (East Lansing, i Mi =

Eva H. Stukenbrock [Kiel/DE) e Qlikrobenwels ... S
Martin Embley (Newcastle/UK) meEE EBERT

A g © Frank Eidel

Synthetische Mikrobiologie
Victor de Lorenzo (Madrid/ES)
Eriko Takano (Manchester/UK)

CRISPR-Systeme und Viren !
Emmanuelle Charpentier (Umea/SE; Braunschweig/DE)
Sylvain Moineau (Québec/CA)

Symbiose
Nancy A. Moran (Austin, TX/US)
Gary Stacey (Columbia, MO/US)

Abstract-Deadline: 21. November 2014

DFG Deutsche g8s3s2
Forschungsgemeinschaft ¢ Zentrum i

67. Jahrestagung der Deutschen
Gesellschaft fir Hygiene und
Mikrobiologie (DGHM) e. V.

27.-30. September 2015 « Halle Minsterland « Minster

Wissenschaftliche Leitung

Prof. Dr. rer. nat. Dr. h. c. Helge Karch
Prof. Dr. med. Georg Peters —
Universitatsklinikum Minster %
Westfdlische Wilhelms-Universitat Minster

www.dghm-kongress.de
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Einladung zur Mitgliederversammlung der DGHM

B Liebe Mitglieder, TOP 3: Bericht des Schriftftihrers Uber Thre Teilnahme wiirde ich mich sehr
im Namen des Prdsidenten der DGHM, TOP 4: Bericht des Schatzmeisters freuen! |

Herrn Prof. Dr. Sebastian Suerbaum, lade ich  TOP 5: Wissenschaftlicher Beirat

Sie ganz herzlich zur Mitgliederversammlung - Bericht des Sprechers Mit freundlichen GriiBen

der DGHM anlasslich der 4. Gemeinsamen TOP 6: Bericht der Kassenpriifer
Tagung von DGHM und VAAM am Montag, TOP 7: Wahl von 2 neuen Kassenpriifern Nicole von Maltzahn

den 6. Oktober 2014, 18%° Uhr ein. TOP 8: Wahl des Prisidenten

TOP 9: Wahl des Schatzmeisters
Tagesordnung TOP 10: Wahl der beiden Vizeprisidenten
TOP 1: Annahme der Tagesordnung TOP 11: Verschiedenes

TOP 2: Bericht des Prasidenten

Erfolgreiche Krankenhaushygiene
Gesichertes Wissen - Effizientes Handeln

Immer wieder neue Erreger, immer wieder neue Resistenzen, immer wieder Anderungen

an Gesetzen und Empfehlungen - behalten Sie in diesem Dschungel den Uberblick mit
Krankenhaushygiene up2date. Die Zeitschrift bietet Ihnen gesichertes Fachwissen zum gesamten
Spektrum der Krankenhaushygiene in einem modernen Konzept - praxisorientiert, evidenz-
basiert und industrieunabhdngig, mit konkreten Empfehlungen fiir [hren Arbeitsalltag.

Das besondere Plus:

Personliche Abonnenten erhalten zusdtzlich die .
elektronische Version und haben kostenlosen Zugriff Th
auf alle Beitrage der letzten Jahre im Online-Archiv. le me

BIOspektrum | Tagungsband 2014
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Einladung zur Mitgliederversammlung der VAAM

B Hiermit lade ich alle Mitglieder der VAAM
zur Mitgliederversammlung ein. Sie wird
am Dienstag, den 7. Oktober, um 18° Uhr im
Saal 1 des Kongresszentrums Dresden statt-
finden.

Vorlaufige Tagesordnung:

1. Festlegung der Tagesordnung und Geneh-
migung der Niederschrift der Mitglieder-
versammlung vom 12. Mdrz 2013 in Bre-
men (siehe BlOspektrum 3/13, Seiten 302
und 303)

2. Bericht aus dem Prasidium und Vorstand,
u.a. Haushalt 2013 und Haushaltsplan
2014, Fachgruppen, BlOspektrum, VBIO,
DGHM, Mikrobe des Jahres, Ort und Zeit
der ndchsten Jahrestagung

3. Bericht der Kassenpriifer

4. Entlastung des Vorstandes

5. Anderung der Geschiftsordnung (Gemein-
same Fachgruppen)

6. Verschiedenes

Im Anschluss: Verleihung der Ehrenmit-
gliedschaft an Volkmar Braun, Tiibingen

Reisekostenzuschiisse fiir studentische Mit-
glieder konnen bei fristgerecht einge-
gangenen Antrdgen und bei Vorliegen der
sonstigen Voraussetzungen nur personlich
Dienstag, den 7. Oktober, von 13%0 bis
16% Uhr und Mittwoch, den 8. Oktober 2014,
von 10% bis 130 Uhr im Tagungsbiiro abge-
holt werden.

Hubert Bahl
Schriftfiihrer

Anderung der Geschiftsordnung

Alt:

V. Einrichtung von Fachgruppen

Die Mitglieder der Fachgruppen wahlen auf
einer Mitgliederversammlung aus ihrer Mit-
te — jeweils auf 2 Jahre — einen Sprecher der
Gruppe und seinen Stellvertreter, was durch
das Prasidium der VAAM zu bestétigen ist.
Wiederwahl ist zuldssig.

Neu:

Die Mitglieder der Fachgruppen wahlen auf
einer Mitgliederversammlung oder online
aus ihrer Mitte — jeweils auf 2 Jahre - eine/n
Sprecher/in der Gruppe und seine/n Stell-
vertreter/in, was durch das Prasidium der

VAAM zu bestitigen ist. Wiederwahl ist
zuldssig.

Auf Beschluss der Mitgliederversammlung
einer Fachgruppe und auf begriindeten
Antrag von mindestens 25 ordentlichen
Mitgliedern einer bestehenden Fachgrup-
pe kann diese in eine Gemeinsame Fach-
gruppe mit einer thematisch dhnlich aus-
gerichteten Fachgruppe einer anderen
Fachgesellschaft libergeleitet werden. Der
Vorstand der VAAM entscheidet mit ein-
facher Mehrheit lGber diesen Antrag. Die
Mitglieder der Gemeinsamen Fachgruppe
wahlen aus ihrer Mitte auf einer Mitglie-

derversammlung oder online - jeweils auf
2 Jahre - eine/n Sprecher/in der Gruppe
und seine/n Stellvertreter/in, wobei bei-
de Fachgesellschaften reprasentiert sein
sollten. Sprecher/in und Stellvertreter/in
sind durch das Prasidium der VAAM zu
bestatigen. Bei Bedarf konnen weitere Mit-
glieder der Fachgruppe in die Leitung
gewahlt werden. Gemeinsame Fachgrup-
pen haben ansonsten die gleichen Rechte
und Pflichten wie die librigen Fachgrup-
pen der VAAM.

W

,--.‘-_., .
L i,

5.-8. OKTOBER 2014

Microbiology and Infection 2014

66. Jahrestagung der Deutschen
Gesellschaft fur Hygiene und
Mikrobiologie (DGHM)

Jahrestagung der Vereinigung fir
Allgemeine und Angewandte
Mikrobiologie (VAAM)

Die VAAM dankt den Sponsoren der Promotionspreise

SANOFI vp

Bayer HealthCare

NEW ENGLAND

ioLabs....

enabling technologies in the life sciences

EVOnNIK

INDUSTRIES
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Fusion der Fachgruppen Mikrobielle Pathogenitat der DGHM

und VAAM

B Die Fachgruppen Mikrobielle Pathogenitat
der DGHM und VAAM sind seit 2014 in einer
gemeinsamen Fachgruppe Mikrobielle Patho-
genitit vereinigt. In Sitzungen auf der letzt-
jahrigen DGHM in Rostock und Treffen der
VAAM haben die Mitglieder der Fachgruppen
Mikrobielle Pathogenitit die Zusammenfiih-
rung der Fachgruppen mit ihren jeweiligen
Mitgliedern diskutiert und insgesamt ein posi-
tives Votum fiir die Vereinigung erfahren. Die
beiden Fachgruppen haben aufgrund der
gemeinsamen Thematiken und Forschungs-
themen tiiber die vergangenen Jahre bereits
sehr intensiv und erfolgreich zusammenge-
arbeitet und mochten die Vereinigung fiir eine

noch effizientere gemeinsame Zukunft in der
Erforschung von Pathogenitdtsmechanismen
und Erreger-Wirt-Interaktionen nutzen. Die
gemeinsamen Symposien, wie z.B. das alle
zwei Jahre stattfindende Symposium Mikro-
bielle Pathogenitdt mit ca. 60 Teilnehmern,
und die gemeinsamen Sessions auf den Jah-
restagungen der DGHM und VAAM waren
sehr erfolgreich und werden in Zukunft in
gemeinsamer Arbeit fortgefiihrt sowie inten-
siviert.

In der Ubergangsphase hat ein ,Doppel-
vorstand“ aus den derzeitigen Sprechern der
jeweiligen Fachgruppen zusammengearbei-
tet, der zeitnah durch Neuwahlen wieder auf

3 Vorstandsmitglieder reduziert wird. Eine
wichtige Aufgabe des neuen Vorstands ist die
Zusammenarbeit mit der DGHM und VAAM.
Daher ist beabsichtigt, dass mindestens ein
Mitglied des Vorstands Naturwissenschaftler
bzw. Mediziner ist und eine Mitgliedschaft in
der DGHM sowie VAAM vorhanden ist.

Die Fachgruppe Mikrobielle Pathogenitét
ist auch auf ResearchGate unter folgendem
Link (www.researchgate.net/project/FG_
Mikrobielle_Pathogenitaet) vertreten. Dort
konnen aktuelle Informationen oder Pro-
gramme zu Veranstaltungen der Fachgruppe
gepostet werden. Diese Seite kann weiterhin
zum Austausch von Informationen dienen.

Fachgruppe Lebensmittelmikrobiologie und -hygiene

B Die Fachgruppen Lebensmittelmikrobio-
logie und -hygiene der DGHM und Lebens-
mittelmikrobiologie der VAAM mdchten [hre
Zusammenarbeit verstdrken und sich zu einer
gemeinsamen Fachgruppe beider mikrobio-
logischen Gesellschaften umbilden. Die
Hauptgriinde hierfiir sind die gemeinsame
Thematik und die Moglichkeit die Forschung

auf diesem Gebiet in Deutschland besser und
effektiver voranzubringen. Um dies besser
auf kurzen Wegen steuern zu konnen, ist ein
gemeinsamer Vorstand geplant.

Die Mitglieder beider Fachgruppen sind
bereits hiertiber informiert worden und wéh-
rend des 15. Fachsymposium Lebensmittel-
mikrobiologie vom 15. bis 17. April 2015 im

Bildungszentrum Kardinal-Dopfner-Haus in
Freising wird das Vorgehen endgiiltig mit den
Mitgliedern abgestimmt. Bereits auf der Mit-
gliederversammlung der DGHM auf der
gemeinsamen DGHM/VAAM Haupttagung
wird hiertiber gesprochen und alle Mitglie-
der sind eingeladen aktiv diesen Vorgang mit-
zugestalten.

Aktuelles Uber

e Tagungen und Workshops
e Institute und Fachgruppen

www.VAAM.de

e Wissenschaft im Allgemeinen und Mikrobiologie im Besonderen

und vieles mehr finden Sie auf der VAAM-Homepage.

schauen Si€

doch mal r

ein!
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Legende /Key

Fachgruppe(-nsession) (FG), Standige Arbeitsgemeinschaft (StAG), Kommission (KOM),

Sektion (SEK), Short Lecture (SL)

Poster-/Vortrags-ID

Anaerobic Metabolism (SL AM)

Antimicrobial Resistence and Drugs, Infection Prevention (FG PR)
Archaea (SL AR)

Biology of Conventional and Non-Conventional Yeasts (FG YE)
Biology of Filamentous Fungi (FG FU)

Bioenergetics (SL BE)

Biotechnology (incl. Microbial Biocatalysis) (SL BT)

Clinical Microbiology and Infectious Diseases (StAG KM)
Diagnostic Microbiology (FG DV)

Eukaryotic Pathogens (FG EK)

Food Microbiology and Food Hygiene (FG LM)

Free Topics

Gastrointestinal Pathogens (FG GI)

General and Hospital Hygiene (StAG HY)

Genomics and Metagenomics (SL GM)

Host-Microbe Interactions (SL HM)

Infection Epidemiology and Population Genetics (FG MS)
Infection Immunology (FG Il)

Intracellular Transport and Secretion (SL TS)

Metabolism and Metabolic Networks/Metabolomics (SL MM)
Microbial Cell Biology (SL CB)

Microbial Diversity and Ecology (incl. Soil and Water Microbiology) (SL DE)
Microbial Pathogenesis (FG MP)

Microbiota, Probiotics and Host (FG PW)

National Reference Laboratories and Consiliary Laboratories (StAG RK)
Quality Management in Diagnostic Microbiology (StAG QS)
Regulation and Signaling (incl. Stress Responses) (SL RS)
Secondary Metabolism (SL SM)

Zoonoses (FG ZO)

AM
PR
AR
YE
FU
BE
BT
KM
DV
EK
LM
FT
Gl
HY
GM
HM
MS

TS
MM
CB
DE
MP
PW
RK
QS
RS
SM

Z0
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Conference Programme - Overview

Colour Key
- Plenary Session

Oral Session / Working Group Session

B Lunch Symposia

Poster Session
Workshop for Technical Assistants in Medicine

Opening, DGHM/VAAM Lecture, Award Sessions, General Assembly of the Societies, Special Group Meetings

- Social Event

Meetings DGHM (FG, StAG, Komm.) and VAAM (FG)

Particularly interesting Sessions for Hospital Hygienist

Programme Overview - Sunday - October 05, 2014

Grosser Saal

11:00

14:30

15:00 Opening of Conference
DGHM Lecture
Hans-Giinter-Schlegel-
Lecture (VAAM)
16:30 p.31

Coffee Break

17:00 Award Presentation
DGHM and VAAM

19:00

19:00 Welcome Reception
(Industrial Exhibition)

22:00
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Programme Overview - Monday - October 06, 2014
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Programme Overview - Wednesday - October 08, 2014
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VAAM-)ahrestagung 2014 / 66. Jahrestagung der DGHM

1330-1500 Registration & Industrial Exhibition

Room Industrial Exhibition

1500-16830 Opening

Room Grosser Saal

1500 GruBwort des Prorektors fiir Wissenschaft der TU Dresden
G. Rédel (Dresden)

1510 GruBwort der Tagungsprésidenten
V. A. ). Kempf (Frankfurt a. M.), G. Barth (Dresden)

1520 GruBwort der Présidenten der Gesellschaften
S. Suerbaum (Hannover), D. Jahn (Braunschweig)

1530 DGHM Lecture - Assembly of the Envelope of Gram-Positive Bacterial Pathogens
0. Schneewind (Chicago, IL/US)

1690 Hans-Glinter-Schlegel-Lecture - Outer Membrane Biogenesis in Gram-Negative Bacteria
T. Silhavy (Princeton, NJ/US)

1630-1700 Coffee Break/Industrial Exhibition

1700-1915 Award Session

Room Grosser Saal

1700 Awards DGHM Stiftung
Forderpreis DGHM Forderpreis DGHM
C. Riter (Minster) C. Weidenmaier (Tiibingen)
bioMérieux Diagnostikpreis Becton Dickinson Forschungspreis
F. Schaumburg (Miinster) M. Lappann (Wirzburg)
Awards DGHM
Promotionspreis Promotionspreis
M. Saleh (Greifswald) K. Dichtl (Miinchen)

DZIF Promotionspreis
I. Finsel (Munchen)

1740 VAAM-Forschungspreis

INVO1 Antibacterial strategies and bacterial defenses
J. E. Bandow (Bochum)

1820 DGHM-Hauptpreis

INV02 Pathogenicity mechanisms of Candida albicans and Aspergillus fumigatus
B. Hube, A. Brakhage (Jena)

19002100 Welcome Reception

Room Industrial Exhibition
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VAAM-)ahrestagung 2014 / 66. Jahrestagung der DGHM

0830-10%0 Oral Session 1
Adhesins and Pathogen-Induced Host Cell Signaling in Humans
(FG MP - DGHM & VAAM)

Room Saal 1

Chair C. Josenhans (Hannover), P. Dersch (Braunschweig)

0830 Autopenetrating bacterial effector proteins as biological therapeutics

MPVO1 A.-S. Stolle, M. A. Schmidt, C. Ruter (Minster)

0845 Deletion of the galU gene abolishes the impaired immune response to uropathogenic E. coli

MPVO02 C. Meyer, M. Messerer, C. Hoffmann, R. Haas, S6. Schubert (Miinchen)

0900 SPI-4 mediated adhesion to polarized epithelial cells: is signaling by chemotaxis sensors involved?

MPVO03 T. Wille, K. Blank, S. Hoffmann (Wernigerode), M. Hensel (Osnabriick), R. G. Gerlach (Wernigerode)

09 The regulation of c-Abl activity in Helicobacter pylori infected gastric epithelial cells

MPV04 G. Posselt, M. Osterbauer, S. Wessler (Salzburg/AT)

0930 Evaluation of Acinetobacter baumannii trimeric autotransporter adhesin as an adhesion and virulence factor

MPVO5 C. Makobe, D. Frank, S. Christ, G. Enders (Frankfurt a. M.), G. Wilharm (Wernigerode), D. Linke (Tubingen)
T. A. Wichelhaus, S. Géttig, V. A. J. Kempf (Frankfurt a. M.)

094° Physical determinants on surface protein deformation and staphylococcal attachment - a cautionary tale

MPVO06 H. Peisker, P. Jung (Homburg), N. Thewes (Saarbriicken), P. Loskill (Berkeley, CA/US), M. Bischoff (Homburg)

K. Jacobs (Saarbriicken), M. Herrmann (Homburg)

0830-10%0 Oral Session 2
Anaerobic Metabolism 1 (SL AM)

Room Konferenz 1
Chair |. Berg (Freiburg), T. Schubert (Jena)
0830 A Regulatory Link Between Nitrate and Oxygen Respiration in Streptomyces coelicolor
AMVO1 D. Falke, M. Fischer, G. Sawers (Halle)
084 Comparing benzene degradation under sulphate- and nitrate-reducing conditions
AMVO02 A. H. Keller, C. Roy, S. Kleinsteuber, C. Vogt (Leipzig)
09% Identification of naphthalene carboxylase subunits of the sulfate-reducing culture N47
AMVO03 J. Kdlschbach, H. Mouttaki, J. Merl, R. U. Meckenstock (Neuherberg)
091 Iron-sulfur/flavoproteins involved in the anaerobic degradation of naphthalene
AMV04 S. Estelmann, |. Blank, A. Feldmann, C. Eberlein, M. Boll (Freiburg)
0930 Simultaneous involvement of a phenylacetaldehyde dehydrogenase and an aldehyde - ferredoxin
AMVO05 oxidoreductase in anaerobic phenylalanine metabolism
G. Schmitt, C. Debnar-Daumler, J. Heider (Marburg)
094° Anaerobic activation of p-cymene in denitrifying betaproteobacteria - methyl group hydroxylation
AMVO06 vs. addition to fumarate

A. Strijkstra, K. Trautwein (Oldenburg, Bremen), R. Jarling (Potsdam), L. W&hlbrand, M. Dérries (Oldenburg)
R. Reinhardt (K&lIn), B. Golding (Newcastle upon Tyne/GB), H. Wilkes (Potsdam)
R. Rabus (Oldenburg, Bremen)
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VAAM-Jahrestagung 2014 / 66. Jahrestagung der DGHM

0830-10%0 Oral Session 3
Bioenergetics and Transport (SL CB, SL BE & SL TS)
Room Konferenz 2+3
Chair A. Diepold (Oxford/GB), G. M. Seibold (K&In)
0830 Functional dissection of the tetracysteine motif of the competence ATPase PilF in Thermus thermophilus HB27
TSVO1 R. Salzer, H. Knoblich, B. Averhoff (Frankfurt a. M.)
084° In vivo dynamics and regulation of the type Il secretion injectisome
TSV02 A. Diepold, J. Armitage (Oxford/GB)
0990 Structure and Function of a G+ Bacterial Type IV Secretion System (T4SS)
TSV03 W. Keller, C. Fercher, N. Goessweiner-Mohr (Graz/AT), |. Probst (Freiburg), K. Arends (Berlin)
E. Grohmann (Freiburg)
091 A Type VI Secretion System Adaptor Protein Facilitates Translocation of Diverse Effectors
TSV04 D. Unterweger, B. Kostiuk, N. Atanasova, S. Pukatzki (Edmonton/CA)
0930 Characterization of the full set of cation/proton antiporters in the soil bacterium Corynebacterium glutamicum
BEVO1 A. M. Bartsch, G. M. Seibold, R. Krdmer (K6In)
094° Flavin based electron bifurcation - A mechanistic approach
BEV02 N. Pal Chowdhury (Marburg), U. Ermler (Frankfurt a. M.), W. Buckel (Marburg)
0830-10%0 Oral Session 4
Host-Microbe and Cellular Interactions (SL HM)
Room Konferenz 4
Chair S. P. Glaeser (GieBen), S. Zehner (Dresden)
0830 Analysis of the localization of glycolytic enzymes in Mycoplasma pneumoniae
HMVO01 A. Griindel, E. Jacobs, R. Dumke (Dresden)
084 Characterization of the metal ion-inducible autocleavage (MIIA) domain conserved in a small set of pathogenic
HMVO02 and symbiotic bacteria
S. Zehner, J. Schirrmeister, M. Hoppe, M. Géttfert (Dresden)
090 The gut microbiome of phytopathogenic root fly larvae: insights into the detoxification of plant secondary
HMVO03 3metabolites by insect-associated microbes
C. Welte, R. de Graaf, N. van Dam, H. Op den Camp, M. Jetten (Nijmegen/NL)
091 Colonization pattern of the beneficial endomycotic bacterium Rhizobium radiobacter in plant roots
HMV04 S. P. Glaeser, J. Imani, I. Alabid, H. Guo, N. Kumar (GieBen), M. Rothballer (GieBen, Neuherberg)
A. Hartmann (Neuherberg), P. Kdmpfer, K.-H. Kogel (GieBen)
0930 The septal cross walls in filamentous cyanobacteria is perforated by a nanopore array enabling cell-cell
CBVO1 communication and cell differentiation
I. Maldener, J. Lehner, J. Bornikoel, K. Faulhaber, K. Forchhammer (Tiibingen)
0945 Insights into the molecular basis of cell-cell interactions in phototrophic consortia
CBV02 P. Henke (Braunschweig), G. Wanner (Miinchen), M. Rohde, S. Huang, J. Overmann (Braunschweig)
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VAAM-)ahrestagung 2014 / 66. Jahrestagung der DGHM

0830-109°  Oral Session 5
Molecular Epidemiology of Infectious Diseases (FG MS - DGHM & VAAM)

Room Konferenz 5

Chair S. Niemann (Borstel), U. Nibel (Braunschweig)

0830 Whole genome sequencing approach to determine the acquisition of vanB gene clusters in epidemic strains of
MSVO01 Enterococcus faecium ST192 in Germany

J. Bender, A. Kalmbach, M. Steglich (Wernigerode), U. Nubel (Braunschweig), I. Klare
G. Werner (Wernigerode)

084° Whole-genome sequence comparision of salmonella entertidis strains isolated from samples associated with
MSV02 almond outbreaks suggests a reduction in genome complexity over time

C. Parker (Albany, CA/US), K. Cooper, A. Oliver (Northridge, CA/US), S. Huynh (Albany, CA/US)
099 Population dynamics of Staphylococcus aureus recovered from the airways of cystic fibrosis patients during a
MSV03 longitudinal prospective observational multicenter study

N. Braun, T. Janssen, C. Vogel, Ka. Becker, G. Peters, B. Kahl (Miinster)
091 Establishing a molecular test assay based on genomic analysis of multidrug-resistant Mycobacterium
MSV04 tuberculosis outbreak strains from Gabon

P. Beckert (Borstel), E. Bruske (Tlbingen), A. N. Traoré (Lambaréné/GA), D. Kombila
A. Alabi (Lambaréné/GA), H. Lay, J. Frick (Tibingen), S. Janssen (Amsterdam/NL), B. Lell, M. Grobusch
P. Kremsner (Tubingen), T. A. Kohl, S. Risch-Gerdes (Borstel), M. Frank (Tibingen), S. Niemann (Borstel)

0930 Association of meningococcal type with disease outcome

MSV05 ). Elias (Wiirzburg), W. Hellenbrand (Berlin), H. Claus, M. Frosch, U. Vogel (Wirzburg)

0945 Bayesian phylogeography analysis of Clostridium difficile in Germany - a critical evaluation

MSV06 M. Steglich (Wernigerode), A. Aleksandar Radonic¢, A. Nitsche (Berlin), T. A. Kohl, S. Niemann (Borstel)

L. von Miller, M. Herrmann (Homburg), U. Niibel (Wernigerode, Braunschweig)

0830-10°° Oral Session 6
Microbial Diversity and Ecology 1 (SL DE)

Room Konferenz 6
Chair S. Kolb (Bayreuth), M. Pester (Konstanz)
0830 High activity of acteogenic bacteria in anaerobic biogas fementation plants using complex lignin degradation
DEVO1 derivatives
). Frerichs, V. Miiller (Frankfurt a. M.)
084 Investigation of the archaeal diversity during anaerobic digestion of maize silage and municipal waste water
DEV02 J. Theiss (Leipzig), M. Rother (Dresden), K. Rdske (Leipzig)
0990 Investigation of H,-dependent methanogenesis in biogas plants
DEVO3 T. Kern, M. Linge, A. Begenau, T. Enders, M. Rother (Dresden)
091% Population dynamics in thin stillage based biogas reactors
DEV04 I. Roske, W. Sabra, K. Sahm (Hamburg), H. Nacke, R. Daniel (Gottingen), A.-P. Zeng
G. Antranikian (Hamburg)
0930 Potential Interactions of Anaerobes in Fen Rhizospheres
DEVO05 S. Hunger, O. Schmidt, M. Hilgarth, A. S. GéBner, H. L. Drake (Bayreuth)
0945 Isolation and environmental distribution of type Ib methane oxidizing bacteria
DEVO06 C. Luke (Nijmegen/NL), P. Frenzel (Marburg), S. Dedysh (Moskau/RU), P. Bodelier (Wageningen/NL)

H. Op den Camp, M. Jetten (Nijmegen/NL)
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0830-10%0 Oral Session 7
Food Microbiology and Food Hygiene 1 (FG LM - DGHM & VAAM)
Room Konferenz 7+8
Chair H. Schmidt (Stuttgart), S. Miller-Herbst (Freising)
0830 Live and let die - how the interaction of Listeria monocytogenes and Acanthamoeba spp. affects growth and
LMVO1 distribution of the foodborne pathogen
M. Schuppler (Zirich/CH), D. Doyscher (Oberschleissheim), L. Fieseler (Wadenswil /CH)
M. J. Loessner (Ziirich/CH)
084° Comparison of the bacterial community structure of Listeria monocytogenes positive and
LMVO02 negative food samples from the retail market
M. Noll (Coburg, Berlin), S. Kleta (Berlin), J. Rau (Fellbach), S. Al Dahouk (Berlin)
0900 Detection and Identification of Pseudomonas Species on Oak Leaf Lettuce
LMVO03 S. Niibling, H. Schmidt, A. Weiss (Stuttgart)
091 Highly sensitive loop-mediated isothermal amplification for rapid phage detection in dairy samples
LMV04 E. Brinks, N. Wagner (Kiel), M. Samtlebe, Z. Atamer, J. Hinrichs (Stuttgart), H. Neve, K. Heller (Kiel)
0930 Rapid quantification of viable Legionella
LMVO05 A. Pocking, K. Miller-Zahm, S. Henze, |.-G. Richter, P. Miethe (Bad Langensalza)
0945 Fast and effective killing of Bacillus atrophaeus endospores using a new generation of light-activated vitamin
LMVO6 B2 derivatives
A. Eichner, A. Gollmer, A. Spath, W. Baumler, J. Regensburger, T. Maisch (Regensburg)
0830-10°0 Oral Session 8
Challenges in Modern Diagnostic Fields StAG DV, FG QS (DGHM) &
FG Qualitatssicherung und Diagnostik (VAAM)
Room Seminar 3+4
Chair K. Becker (Miinster), S. Prowe (Berlin)
0830 Endotoxin Masking in Common Formulations of Bio-Pharmaceuticals
DVVO01 J. Reich, H. Grallert (Bernried)
0900 Microbiological testing and assessment of cell based medicinal products - An area of conflict between
QSVo1 pharmaceutical and clinical microbiology?
U. Schurig, J.-O. Karo, U. Sicker, E. Spindler-Raffel, |. Spreitzer (Langen)
095 Microbial Diagnostics in Pharmaceutical Quality management - Is Molecular Biology improving or replacing
DVvVv02 Microbial Diagnostics in quality management?
C. Scheuermann, C. Farrance (Lyon/FR)
0930 Lower MALDI Biotyper Threshold Values are Appropriate for Nontuberculous Mycobacteria
DVVO03 A. B. Pranada (Dortmund), M. Timke (Bremen), E. Witt (Dortmund), M. Kostrzewa (Bremen)
094° Microbead-Chip Read for Next Generation Quantitative Multiplex Real-Time PCR
DVV04 S. Rodiger, C. Schmidt, C. Deutschmann (Senftenberg), H. Hanschmann, W. Lehmann (Lipten/Bronkow)
P. Schierack (Senftenberg)
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0830-109° Oral Session 9

Compliance und Interventionen in der Krankenhaushygiene
(FG PR & StAG HY)

Room Seminar 5+6
Chair F. Mattner (K&In), H.-M. Just (Nurnberg)
0830 Problems in the pre-analytic stages of blood culture diagnostics in German hospitals - a qualitative study
HYVO1 using focus groups

A. Karch, A. Duddeck, H. Raupach-Rosin, M. Gehrlich, R. Mikolajczyk (Braunschweig)
084° The positive association between self-reported cooperation on one’s ward and hand hygiene compliance
HYVO02 among physicians on intensive care units - Is it based on superiors, colleagues, or patients’ relatives?

T. von Lengerke, B. Lutze, K. Graf, C. Krauth, B. Kroning, K. Lange, L. Schwadtke, J. Stahmeyer
|. F. Chaberny (Hannover)

0990 Hand hygiene compliance rates in 27 ICUs - Does hospital size, profession, working shifts or indication
HYVO03 specific opportunities has an effect?

C. Alefelder (Wuppertal), H. Niggemann (Jena), G. Horstmann, H. Riiden (Berlin)
09 Implementing Link Nurses for Infection Control in German Hospitals - Difficulties and Shortcomings
HYV04 during the process - interim report from the HYGPFLEG-Project

D. Peter (K&In), M. Meng (Witten), G. Braun, R. Galante (K&In), C. Kriiger, C. Kugler (Witten), F. Mattner (K&In)
0930 Chlorhexidine-containing dressings for external ventricular drainages in order to reduce meningoventriculitis
HYV05 rates - a before after trial

S. Scheithauer (Gottingen), H. Schulze-Steinen, H. Hafner, A. Hollig, G. Marx, S. Lemmen (Aachen)
094° Reduction of Nosocomial Blood Stream Infections (BSI) and Nosocomial Vancomycin-Resistant Enterococcus
HYVO06 faecium (VRE) Colonisation on an Intensive Care Unit (ICU) after the Introduction of Antiseptic (Octenidine-

based) Bathing - An Interrupted Time Series Analysis
F. Mattner (Koln), I. Klare (Wernigerode), F. Wappler (KéIn), G. Werner (Wernigerode), U. Ligges (Dortmund)
S. Sakka, S. Messler (KdIn)

10090-1030 Coffee Break/Industrial Exhibition
1030-1200 Plenary Session 1
Metabolism and Transport
Room Grosser Saal
Chair M. Hensel (Osnabriick), V. Miiller (Frankfurt a. M.)
1030 Keeping membrane lipids in balance - deciphering the metabolic flux of fatty acids in yeast
INVO3 S. Kohlwein (Graz/AT)
1100 Diversity and regulation of amino acid transporters in Saccharomyces cerevisiae
INVO4 B. Andre (Gosselies/BE)
1130 Structural studies of autotransport and immune evasion in gram-negative bacteria

INVO5 A. Goldman (Leeds/GB)
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1275-1315 Lunchsymposium - Curetis AG
Klinische Relevanz schneller Infektionsdiagnostik
Room Konferenz 1
Chair H. Fickenscher (Kiel)
1215 Bessere Diagnostik von Lungeninfekten durch Multiplex-PCR?
R. Frei (Basel/CH)
1245 Klinische Relevanz von schnellen molekularen Tests
M. Deja (Berlin)
1215-1315 Lunchsymposium - Becton Dickinson GmbH Y -B-D
Automation in der medizinischen Mikrobiologie
Room Konferenz 2+3
Chair D. Mack (Ingelheim)
1215 Moving to full lab automation - What to take into consideration?
J. van Eldere (Leuven/BE)
12835 Automatisierung des mikrobiologischen Labors - Klinischer Impact?
N. Mutters (Heidelberg)
1255 BD Kiestra™ Work Cell Automation - erste Erfahrungen aus einem Universitatsklinikum
J. Rodel (Jena)
1215-1235 Screening, Isolieren oder antiseptische Ganzkérperwaschungen -
Strategien zur VRE Kontrolle
Room Konferenz 4
Chair F. Mattner (K6In), C. Brandt (Frankfurt a. M.)
1215 VRE - Diagnostik und Epidemiologie
G. Werner (Wernigerode)
1285-131% Lunchsymposium - Qiagen GmbH
Screening, Isolieren oder antiseptische Ganzkorper-
waschungen - Strategien zur VRE Kontrolle
Room Konferenz 4
Chair F. Mattner (K6In), C. Brandt (Frankfurt a. M.)
1235 Ob, wann, wie lange und wen screenen - Wo ist der Break-point?
M. Dettenkofer (Freiburg)
1255 Isolierung versus antiseptische Ganzkdrperwaschung
S. Scheithauer (Gottingen)
1215-1315 Lunchsymposium - Luminex B.V. m'
Taking Molecular Diagnostics to the Next Level Luminex
Room Konferenz 5
Chair J. Willuhn (s-Hertogenbosch/NL)
Innovative molecular diagnostics to help prevent HCAI’'s associated with Infectious Intestinal Disease
J. Anson (Liverpool/UK)
Multiplex NAT in stool samples and next generation Luminex chemistry
H. Hirsch (Basel/CH)
The future of Molecular Diagnostics is now: NXTAG™ and Aries™
S. Dunbar (Austin, TX/US)
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1215-1315 Symposium ,Arzte ohne Grenzen“

Room Konferenz 6

Arzte ohne Grenzen - Wer wir sind, was wir machen
Dany Balke (Berlin)

1330-1500 Plenary Session 2
Microbial Pathogenicity (Type IV Secretion Systems)
Room Grosser Saal
Chair S. Suerbaum (Hannover), A. Lihrmann (Erlangen)
1330 Modulation of host cell functions by Bartonella type IV secretion effectors
INVO6 C. Dehio (Basel/CH)
1400 Type IV secretion systems in Helicobacter pylori
INVO7 R. Haas (Miinchen)
1430 Biological diversity of bacterial type IV secretion systems
INVO8 P. J. Christie (Houston, TX/US)
13301500 Plenary Session 3
Microbial Biotechnology
Room Saal 1
Chair M. Ansorge-Schumacher (Dresden), M. Hofrichter (Zittau)
1330 Metabolic engineering of yeasts to optimize the production of biofuels and other bio-based chemicals
INVO9 E. Boles (Frankfurt a. M.)
1352 Engineering by design - systems biology based development of microbial production strains
INV10 D. Mattanovich (Wien/AT)
1414 Pathway engineering in Corynebacterium glutamicum for the production of amino acids and other value-added
INV 11 products
B. J. Eikmanns (Ulm)
1436 White biotechnology for black gold - BASF-Wintershall initiatives for enhanced oil recovery
INV12 A. Herold (Ludwigshafen)
1500-1630 Postersession 1
Anaerobic Metabolism (AM) page 161
(AMPO1-AMP29)
Archaea (AR) page 168
(ARPO1-ARPO6)
Biology of Conventional and Non-Conventional Yeasts (YE) page 372
(YEPO1-YEPO4)
Biotechnology (incl. Microbial Biocatalysis) (BT) page 171
(BTPO1-BTP63)
Clinical Microbiology and Infectious Diseases (KM) page 278
(KMP0O1-KMP34)
Food Microbiology and Food Hygiene (LM) page 289
(LMPO1-LMP10)
Gastrointestinal Pathogens (Gl) page 243
(GIPO1-GIP19)
Genomics and Metagenomics (GM) page 249
(GMPO1-GMP18)
Host-Microbe Interactions (HM) page 254

(HMPO1-HMP59)
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Infection Epidemiology and Population Genetics (MS) page 316
(MSP0O1-MSP15)
Infection Immunology (Il) page 273
(IPO1-1IP17)
Microbial Diversity and Ecology (incl. Soil and Water Microbiology) (DE) page 195
(DEPO1-DEP58)
Microbiota, Probiotics and Host (PW) page 342
(PWPO1-PWP17)
15901700 Coffee Break/Industrial Exhibition
17001830 Oral Session 10
Biotechnology 1 - Designer Tools (SL BT)
Room Saal 1
Chair M. Steinhagen (Dresden), T. Drepper (Juelich)
1700 A new reporter protein for Extremophiles
BTVO1 K. Rabe (Eggenstein-Leopoldshafen)
1715 Cage me if you can! Optogenetic bacterial gene regulation using photocaged inducers
BTV02 D. Binder, A. Griinberger, A. Loeschcke, C. Probst, C. Bier, J. Pietruszka, W. Wiechert, D. Kohlheyer
K.-E. Jaeger, T. Drepper (Jilich)
1730 A multigene assembly strategy for improved heterologous expression of lanthipeptides in Escherichia coli
BTV03 allows for efficient in vivo peptide engineering
A. Kuthning, E. Mdsker, R. D. Stiissmuth (Berlin)
1745 Exploiting unconventional secretion in Ustilago maydis
BTV04 P. Sarkari, J. Stock, M. Terfriichte, M. Reindl, M. Feldbriigge, K. Schipper (Disseldorf)
1800 Gluconobacter factory - development of a platform strain for oxidative biotransformations
BTV05 I. Kiefler, S. Bringer, M. Bott (Julich)
1815 Heterologous production of an electron transport chain and electrode-interaction in microbial electrochemical
BTV06 cells enables Escherichia coli to perform unbalanced fermentations
K. Sturm-Richter, F. Golitsch, G. Sturm (Karlsruhe), E. Kipf (Freiburg), A. Dittrich (Karlsruhe)
S. Kerzenmacher (Freiburg), J. Gescher (Karlsruhe)
1700-1830 Oral Session 11
Anaerobic Metabolism 2 (SL AM)
Room Konferenz 1
Chair M. Perner (Hamburg), T. Goris (Jena)
1700 The crystal structure of the cobamide-containing tetrachloroethene reductive dehalogenase of
AMVO07 Sulfurospirillum multivorans
C. Kunze (Jena), M. Bommer, J. Fesseler (Berlin), T. Schubert (Jena), H. Dobbek (Berlin), G. Diekert (Jena)
1715 Anaerobic transformation of brominated phenolic aromatics by Dehalococcoides mccartyi strain CBDB 1
AMVO08 C. Yang, A. Kublik, L. Adrian (Leipzig)
1730 Elucidation of anaerobic benzene and alkylated aromatic compound degradation pathways and associated
AMVO09 proteins by proteomic and metabolomic analyses
R. Starke (Hohenheim, Leipzig), N. Jehmlich, C. Vogt, S. Kleinsteuber, M. von Bergen (Leipzig)
J. Seifert (Hohenheim)
1745 2,3-butanediol production using acetogenic bacteria grown on syngas
AMV10 C. Erz, P. Dirre (UIm)
1800 Heme d1 - Biosynthesis and Insertion into Cytochrome cd1 Nitrite Reductase NirS in Pseudomonas
AMV 11 aeruginosa
J. Adamczack, M. Hoffmann, U. Papke, T. Nicke, G. Layer (Braunschweig)
1819 Novel insights into FHL, the Escherichia coli formate hydrogenlyase complex
AMV 12 C. Pinske, F. Sargent (Dundee/GB)
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1700-1830 Working Group Session 1 (VAAM)
Second Messenger in Bacterial Signaling and Pathogenicity (FG RS & MP)
Room Konferenz 2+3
Chair A. Peschel (Tibingen), T. Mascher (Miinchen)
1700 ¢-di-AMP signalling in Staphylococcus aureus
MPVO7 A. Grindling (London/GB)
1780 Structural analysis of c-di-AMP synthesis by the DAC domain and downstream c-di-AMP recognition
MPVO08 G. Witte, Mart. Miiller, T. Deimling (Minchen)
1750 The stringent response and its impact on rRNA regulation in S. aureus
RSVO1 B. Kastle, F. Gratani, T. Geiger, C. Wolz (Tibingen)
1810 Oxygen control of alginate production in Pseudomonas aeruginosa by a signaling module comprising an
RSV02 oxidoreductase, a hydratase and a cyclic di-GMP synthase
A. Schmidt, A. S. Hammerbacher (Tiibingen), M. Merighi (Boston, MA/US), K. Lapouge (Lausanne/CH)
Mi. Bastian, F. Aktlrk (Tlbingen), A. Garbe (Hannover), M. Ulrich (Tibingen), G. B. Pier (Boston, MA/US)
V. Kaever (Hannover), S. Lory (Boston, MA/US), D. Haas (Lausanne/CH), S. Schwarz, G. Doring (Tiibingen)
1700-1830 Working Group Session 2 (VAAM)
Plant-Microbe Interactions (FG Symbiotische Interaktionen)
Room Konferenz 4
Chair S. Schnell, M. Cardinale (GieBen)
1700 Deciphering the plant microbial network
HMVO05 G. Berg (Graz/AT)
1730 Isolation and characterization of endophytic bacteria associated with root-nodules Medicago sativa in Al-Ahasa
HMVO06 region
A. Khalifa (Al-Ahsaa, Beni-Suef/SA), M. AlMalki (Al-Ahsaa/SA)
1745 Effects of bacterial inoculation on plant fitness under salt stress
HMVO07 M. Cardinale, S. Ratering, C. Suarez Franco, A. M. Zapata, S. Schnell (GieBen)
1890 Biochemical and in planta characterization of the compartment-specific enzymatic activities of the extracelluar
HMV08 exzymes, LscB and LscC, of the plant pathogen Pseudomonas syringae
A. Mehmood, M. Ullrich (Bremen)
1815 Conserved and Divergent Transcriptional Responses of Two Plant Species on PGPB Kosakonia radicincitans
HMVO09 Colonisation
K. Witzel, B. Berger, S. Ruppel (GroBbeeren)
1700-1830 Oral Session 12
Clinical Microbiology and Infectious Diseases (StAG KM)
Room Konferenz 5
Chair S. Zimmermann (Heidelberg), C. von Eiff (Minster)
17090 Abandonment of prophylactic antibiotic therapy after kidney transplantation leads to a reduction in urinary
KMVO1 tract infection with ESBL producing bacteria
S. Scheithauer (Gottingen), A. Mihlfeld, F. Wenzel (Aachen), J. FIoge (Aachen, Géttingen)
1715 Is the implementation of a microbiological surveillance screening beneficial in neonatal intensive care units?
KMVO02 I. Schmeh, A. Welk, t. Schwanz, E. Siegel, A. Diefenbach, R. Metz, B. Jansen, E. Mildenberger (Mainz)
1730 (1—3)-B-D-Glucan kinetics in patients with candida blood stream infection
KMV03 J. Held (Erlangen, Freiburg), A. Busse Grawitz, T. Epting, S. Dréger, R. Friedrich, E. Rappold (Freiburg)
1745 The microbial diversity of the female urogenital tract in the context of STls and female infertility
KMV04 S. Graspeuntner, K. Gillmann (Llbeck), R. Speer (Berlin), M. K. Bohlmann, I. R. Kénig (Libeck)

). F. Baines (PIon, Kiel), J. Rupp (Libeck)
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1800 Characterization of bacterial persistence and phenotypic drift in an acute-chronic murine sepsis model
KMVO05 N. Jbeily (Jena), R. Oertel (Dresden), A. Kather (Jena), A. Moter (Berlin), R. A. Claus, M. Pletz (Jena)
181° Molecular genotyping of 1200 community acquired commensal and clinical Staphylococcus aureus isolates of
KMVO06 the African-German StaphNet multicenter study
U. Ruffing (Homburg), A. Abraham (Lambaréné/GA), S. Abdulla (Bagamoyo/TZ), R. Akulenko (Saarbriicken)
H. von Briesen, A. Germann (Sulzbach), M. Grobusch (Amsterdam/NL), V. Helms (Saarbriicken)
T. Kazimoto (Bagamoyo/TZ), W. Kern (Freiburg), I. Mandomando (Maputo/MZ), A. Mellmann (Miinster)
L. von Miller (Homburg), G. Peters, F. Schaumburg (Minster), Sa. Schubert (Homburg)
D. Vubil (Maputo/MZ), L. Wende, M. Herrmann (Homburg)
1700-1830 Working Group Session 3 (VAAM)
Microorganisms’ impact on trace gas flux of terrestrial and marine ecosystems
(FG Umweltmikrobiologie)
Room Konferenz 6
Chair S. Kolb (Bayreuth/Jena), M. A. Horn (Bayreuth)
1700 Bacterial metabolism of isoprene - a much neglected atmospheric trace gas
DEVO7 J. C. Murrell (Norwich/GB)
1745 Targeting methanotrophs in environmental samples using stable isotope probing combined with
DEVO08 metatranscriptomics
M. Dumont (Marburg)
1800 Unveiling the microbial sink of methanol in terrestrial ecosystems
DEVO09 S. Kolb (Bayreuth/Jena), M. Morawe (Bayreuth), A. Stacheter (Bayreuth/Coburg)
181° A metaproteogenomic approach for functional investigation of carbon cycling by marine methylotrophs
DEV10 M. Taubert, C. Grob, A. Howat, O. Burns (Norwich/GB), Y. Chen (Warwick /GB), N. Jehmlich
M. von Bergen (Leipzig), J. C. Murrell (Norwich/GB)
1830 Novel syntrophic species link fermentation and methanogenesis in peat
DEV 11 0. Schmidt, L. Hink, M. A. Horn, H. L. Drake (Bayreuth)
1845 Nitrous oxide consumption by a remarkably diverse fen denitrifier community
DEV12 K. Palmer, M. A. Horn (Bayreuth)
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1700-1830 Oral Session 13 / Working Group Session 4 (VAAM)
Biology of Conventional and Non-Conventional Yeasts (FG Hefe)

Room Konferenz 7+8
Chair K.-D. Entian (Frankfurt a. M.), C. Otto (Dresden)
1700 Short-chain carboxylic acid transporters in Yarrowia lipolytica
YEVO1 C. Otto, G. Barth (Dresden)
1715 Engineering of glucose transporters into specific xylose transporters for simultaneous fermentation of
YEV02 glucose-xylose mixtures
E. Boles (Frankfurt a. M.)
1730 A novel yeast killer toxin attacking ribosomal RNA
YEVO03 A. Kast, F. Meinhardt (Miinster)
174 Ribosome Biogenesis in Yeast: Base Modifications in 18S rRNA
YEVO04 K.-D. Entian, B. Meyer, S. Sharma, P. K&tter, P. Wurm, Y. Yang, J. W6hnert (Frankfurt a. M.)
1800 Identification of novel base methyltransferases of the 25S rRNA in Saccharomyces cerevisiae
YEV05 S. Sharma, J. Yang, P. Watzinger, P. Koetter, K.-D. Entian (Frankfurt a. M.)
1815 Biotechnological production of w-hydroxy fatty acids with the help of metabolically engineered Yarrowia
YEV06 lipolytica strains
M. Gatter, G. Barth (Dresden)
1830 Lipids from lignocellulose-grown oleaginous yeasts for food and biodiesel production
YEV07 V. Passoth, J. Blomqyvist, J. Brandenburg (Uppsala/SE), N. Bonturi (Campinas/BR), U. Rova (Lulea/SE)
J. Pickova, M. Sandgren (Uppsala/SE)
1845 The fraction of cells that resume growth after acetic acid addition is a strain dependent parameter of acetic
YEV08 acid tolerance in Saccharomyces cerevisiae

S. Swinnen, M. Ferndndez Nifio (Bremen), D. Gonzélez-Ramos (Delft/NL), A. J. A. van Maris (Delft)
E. Nevoigt (Bremen)

17001830 Oral Session 14
Relevance of Pathogen Detection StAG DV, FG QS (DGHM) & FG Qualitétssicherung
und Diagnostik (VAAM)

Room Seminar 3+4
Chair U. Reischl (Regensburg), A. Seiffert-Storiko (Frankfurt a. M.)
1700 The German NAK, the local branch of the EUCAST
DVV05 S. Gatermann, M. Kresken (Bochum)
1730 Development of a protein microarray based test for the rapid and multiplex detection of Burkholderia
DVVO06 pseudomallei -specific antibodies
C. Kohler (Greifswald), E. Mdller, R. Ehricht (Jena), |. Steinmetz (Greifswald)
1745 Chip-based Isolation of Pathogens for Subsequent Raman Spectroscopic Identification
DVV07 K. Weber, S. Pahlow, S. Kloss, S. Stoeckel, P. Résch, D. Cialla-May, J. Popp (Jena)
1890 FISH in medical biofilms - closing the gap between bench and bedside
DVV08 J. Kikhney, B. Gocht, A. Petrich, P. Rojas, J. Schulze, S. Sutrave, A. WieBner, R. Hetzer, A. Moter (Berlin)
1815 You will never talk alone - Bacteria on smartphone touchscreens in a German university setting and evaluation
QSVvo02 of two popular cleaning methods

K. Spéath, K. Weik, H. Kunzelmann (Villingen-Schwenningen), C. Horn (Singen)
M. Kohl (Villingen-Schwenningen), F. Blessing (Villingen-Schwenningen, Singen)
M. Egert (Villingen-Schwenningen)
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1700_1830

Room
Chair

1700
PRVO1

1715
PRV0O2

1730
PRVO3

1745
PRV04

1800
PRV05

1815
HYV07

1830-1930
Room

1830-1900

Oral Session 15
Epidemiology of Multi-Drug Resistant Organisms
(FG PR & StAG HY)

Seminar 5+6
T. Eckmanns, L. Wieler (Berlin)

Distribution of Methicillin-resistant Staphylococcus aureus clonal lineages in bacteraemia isolates from
North Rhine-Westphalia, 2011-2013
R. Koeck, D. Harmsen, |. Daniels-Haardt, A. Jurke (Miinster), W. Witte, C. Cuny (Wernigerode)

Mupirocin susceptibility in clinical staphylococcal isolates from Germany
B. Strommenger, F. Layer, F. Erdmann, I. Klare, G. Werner (Wernigerode)

Occurrence of carbapenemase producing Enterobacteriaceae (CPE) isolated from pig-fattening farms
throughout Germany

N. Roschanski, C. von Salviati (Berlin), J. Hering (Hannover), A. Friese, B. Guerra, A. Kasbohrer (Berlin)
L. Kreienbrock (Hannover), U. Rosler (Berlin)

Emerging carbapenemase-producing multi-drug-resistant bacteria in University Hospital Bonn
M. Parcina, E. Hoffmann (Bonn), M. Kaase (Bochum), A. Horauf, |. Bekeredjian-Ding (Bonn)

Staphylococci living in aquatic environments with inducible resistance to macrolides, lincosamides and
streptogramin B antibiotics and the capacity of the metabolite anhydroerythromycin to induce
cross-resistance

against these antibiotic classes

S. HeB, C. Gallert (Karlsruhe)

Quantitative microbial risk assessment in the ,safe Ruhr® Project
L. Jurzik, I. A. Hamza, M. Leifels (Bochum), C. Timm, T. Kistemann (Bonn), M. Wilhelm (Bochum)

DGHM Mitgliederversammlung
Grosser Saal
Tagesordnungspunkte (siehe Seite 23)

Treffen Fachgruppen VAAM/DGHM

Konferenz 1
FG Experimentelle Mykologie /Fungal Biology and Biotechnology (VAAM)

Konferenz 2+3
FG Regulation und Signaltransduktion in Prokaryoten (VAAM)

Konferenz 5
FG Wasser und Abwasser (VAAM)

Konferenz 6
FG Umweltmikrobiologie (VAAM)

Konferenz 7+8
FG Hefen (VAAM)

Seminar 3+4
Identifizierung und Systematik (VAAM)

Seminar 5+6
FG Mikrobielle Systematik (DGHM)
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0830-10%0 Oral Session 16
Host-pathogen Interactions of Gram-Positive and Gram-Negative Bacteria
(FG MP - DGHM & VAAM)
Room Saal 1
Chair S. Hammerschmidt (Greifswald), V. A. J. Kempf (Frankfurt a. M.)
0830 A nasal epithelial receptor for Staphylococcus aureus WTA governs adhesion to epithelial cells and modulates
MPV09 nasal colonization
S. Baur, M. Rautenberg (Tiibingen), M. Faulstich (Wirzburg), T. Grau, Y. Severin (Tubingen)
T. Rudel (Wiirzburg), I. Autenrieth, C. Weidenmaier (Tlbingen)
084 Clostridium perfringens Enterotoxin Targeted Pancreatic Cancer Therapy using Clostridium sporogenes
MPV10 M. Mahmoud, S. Kdnig, D. Meisohle, P. Dirre (UIm)
0990 Crystal structure of pneumococcal carboxypeptidase DacB and the impact of carboxypeptidases on
MPV 11 pathogenesis
M. Abdullah (Greifswald), J. Gutiérrez-Fernédndez (Madrid/ES), T. Pribyl (Greifswald), N. Gisch (Borstel)
M. Saleh (Greifswald), M. Rohde (Braunschweig), L. Petruschka, G. Burchhardt (Greifswald)
D. Schwudke (Borstel), J. A. Hermoso (Madrid/ES), S. Hammerschmidt (Greifswald)
095 Characterization of the protein translocation channel of bacterial type Ill secretion systems
MPV 12 S. Wagner (Tlbingen)
0930 Identification and functional characterization of plasminogen-binding proteins of Acinetobacter baumannii
MPV13 A. Koenigs, S. Goettig, T. A. Wichelhaus, B. Averhoff, P. Kraiczy (Frankfurt a. M.)
094° Reprogramming of Myeloid Angiogenic Cells by Bartonella henselae leads to microenvironmental regulation of
MPV 14 pathological angiogenesis
F. O’'Rourke (Frankfurt a. M.), T. Mandle (Tlbingen), C. Urbich, S. Dimmeler, U. R. Michaelis, R. P. Brandes
C. Déring, M.-L. Hansmann (Frankfurt a. M.), M. Flétenmeyer (Tiibingen), K. Lauber (Grosshadern)
W. Ballhorn, V. A. J. Kempf (Frankfurt a. M.)
0830-10%° Working Group Session 4 (DGHM & VAAM)
Evolutionary genomics (FG MS & FG Identifizierung und Systematik)
Room Konferenz 1
Chair U. Nubel (Braunschweig), H.-J. Busse (Wien/AT)
0830 Sexual transmission of meningococci may account to an outbreak of meningococcal disease among men who
MSV07 have sex with men
M. K. Taha (Paris/FR), M. Lappann (Wirzburg), F. Veyrier (Paris/FR), H. Claus (Wiirzburg), D. Harmsen
K. Prior (Minster), A.-E. Deghmane (Paris/FR), A. Otto (Greifswald), |. Parent du Chatelet (Saint Maurice /FR)
W. Hellenbrand (Berlin), D. Becher (Greifswald), U. Vogel (Wirzburg)
099 Sequencing bacterial genomes from clinical samples without cultivation
MSV08 H. Seth-Smith, S. Harris, N. Thomson, R. Schlapbach, L. Vaughan (Zurich/CH)
0930 Assessment of the microbial diversity in groundwater used for drinking water abstraction by 16S-tag
MSV09 pyrosequencing and physiological analysis of enrichment cultures
M. Mihling, C. Steinbrenner, M. Liebig (Freiberg), H. Fischer, S. Résner (Halsbriicke), A. Thiirmer
R. Daniel (Gé6ttingen), M. Schlémann (Freiberg)
094° A next generation sequencing approach to understand the evolution and global success of Mycobacterium
MSV10 tuberculosis complex strains of the Beijing lineage

M. Merker, T. A. Kohl (Borstel), C. Blin, S. Mona (Paris/FR), N. Duforet-Frebourg (Grenoble /FR), S. Lecher
E. Willery (Lille/FR), M. Blum (Grenoble/FR), S. Risch-Gerdes (Borstel), I. Mokrousov (St. Petersburg/RU)
P. Supply (Lille/FR), S. Niemann (Borstel), T. Wirth (Paris/FR)
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0830-10%0 Oral Session 17
Eukaryotic Pathogens (FG EK & Deutsche Gesellschaft fiir Parasitologie (DGP))
Room Konferenz 2
Chair C. Lider (Gottingen), F. Ebel (Minchen)
0830 In vivo imaging of disseminated murine Candida albicans infection reveals unexpected host sites of fungal
EKVO1 persistence during antifungal therapy
l. Jacobsen, A. Liittich, O. Kurzai, B. Hube, M. Brock (Jena)
084° The transcriptional regulators Nrg1 and Tup 1 have a different impact on the morphology of the human fungal
EKVO02 pathogen Candida albicans
R. Martin, A. Haeder, K. Meinhardt, D. Hellwig, M. Bohringer, S. Brunke, . Jacobsen, K. Hiinniger
B. Hube (Jena), J. Morschhéuser (Wirzburg), O. Kurzai (Jena)
0900 Fitness costs of drug resistance in Candida albicans
EKV03 C. Popp, C. Sasse, J. Morschhauser (Wirzburg)
0915 Critical impact of the negative host cell cycle regulator Tspyl2 on stage differentiation of the protozoan
EKV04 parasite Toxoplasma gondii
I. Swierzy, F. Verworrn, C. Lider (G&ttingen)
0930 Mechanisms of complement evasion by malaria parasites
EKV05 C. ). Ngwa, T. F. A. Rosa (Aachen), V. Agarwal, A. M. Blom (Malm6/SE), P. F. Zipfel, C. Skerka (Jena)
G. Pradel (Aachen)
094° Manganese Superoxide Dismutase Mimics Inhibit the Proliferation of Leishmania Parasites
EKV06 S. Beez, M. Filipovi¢, I. lvanovi¢-Burmazovié¢, U. Schleicher, C. Bogdan (Erlangen)
0830-10%0 Oral Session 18
Food Microbiology and Food Hygiene 2 (FG LM - DGHM & VAAM)
Room Konferenz 3
Chair M. Wenning (Minchen), E. Hauser (Stuttgart)
0830 Inhibitory effect of nitrite on growth and survival of pathogens - molecular analysis of a preservation method
LMV07 S. Miiller-Herbst, A. Miihlig, D. Kaspar (Freising), S. Wistner (Miinchen), J. Kabisch (Kiel)
R. Pichner (Kulmbach), S. Scherer (Freising, Kulmbach)
084° Characterization of staphylococcus carnosus strains for the application in raw ham production
LMVO08 A. Mueller, G. Fogarassy, A. Bajac, R. Reichhardt, H. Schmidt, A. Weiss (Stuttgart)
09% Who lives out there? - Molecular monitoring of the smear microbiota composition and diversity of surface-
LMVO09 ripened red-smear cheese by high-throughput sequencing
J. Ritschard (Zirich/CH)
091 Growth behavior of different lactic acid bacteria in lupin flour and lupin protein isolate
LMV10 C. Fritsch, R. F. Vogel, S. Toelstede (Freising)
0930 Non-thermal atmospheric plasmas for food decontamination
LMV 11 U. Schnabel, R. Niquet (Greifswald), O. Schliiter (Potsdam), J. Ehlbeck (Greifswald)
094° Impact of different measures on virus inactivation in meat products
LMV12 T. Albert, A. Lange-Starke, C. Jarke, A. Petereit, J. Manteufel, J. Straube, J. Heinze, P. Braun, U. Truyen
K. Fehlhaber (Leipzig)
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0830-109° Oral Session 19
Microbial Cell Biology 1 (SL CB, SL BE & SL TS)

Room Konferenz 4

Chair J. Pané-Farré (Greifswald), A. Mol (Boston/USA)

0830 Regulation of amidase-mediated peptidoglycan hydrolysis in Vibrio cholerae

CBV03 A. M6lI, T. Dorr (Boston, MA/US), L. Alvarez-Munoz (Umeé/SE), M. C. ChaoB. M. Davis (Boston, MA/US)
F. Cava (Umea/SE), M. K. Waldor (Boston, MA/US)

084° Another brick in the wall - Evidence for peptidoglycan in the cell walls of planctomycetes

CBV04 0. Jeske (Braunschweig), M. Schiiler (Martinsried), P. Schumann, C. Boedeker (Braunschweig)

A. Schneider (Tubingen), M. Rohde, M. Jogler, S. Spring (Braunschweig), H. Engelhardt (Martinsried)
C. Mayer (Tubingen), C. Jogler (Braunschweig)

099 The response of Bacillus pumilus to hydrogen peroxide provoked oxidative stress
CBV05 S. Handtke, R. Schroeter, K. Methling, B. Jurgen, D. Albrecht, M. Lalk, T. Schweder, M. Hecker
B. Voigt (Greifswald)
091 A dynamin-like protein that reacts to membrane stress in Bacillus subtilis
CBV06 P. Sawant, M. Bramkamp (Martinsried)
0930 Analysis of the alkaline shock protein 23 (Asp23) in Staphylococcus aureus
CBV07 Marr. Miiller, S. ReiB, R. Schliter, U. Mader, A. Beyer, W. ReiB (Greifswald), J. Marles-Wright (Edinburgh/GB)

R.J. Lewis (Newcastle/GB), H. Pfértner (Greifswald), R. J. Lewis (Newcastle/GB), U. Vélker, K. Riedel
M. Hecker (Greifswald), S. Engelmann (Braunschweig), J. Pané-Farré (Greifswald)

094° The zinc-buffering system of Cupriavidus metallidurans retards efficient zinc allocation in a AzupT mutant
CBV08 M. Herzberg, D. Dobritzsch, S. Baginski, D. H. Nies (Halle a. S.)

0830-10%0 Oral Session 20
Cases in Clinical Microbiology (StAG KM)

Room Konferenz 5

Chair S. Zimmermann (Heidelberg), S. Scheithauer (Gottingen)

0830 TED Fall 1

KMV07 H. Frickmann (Hamburg, Rostock), R. Hinz, R. M. Hagen, D. Wiemer (Hamburg)
0852 TED Fall 2

KMV08 A. Zajac, S. Buder, P. Miiller, P. K. Kohl (Berlin)

094 TED Fall 3

KMV09 C. Pilz, R. Wolf, H. Hanso, I. Dzialowski, M. Wolz, B. Rolinski (MeiBen)

093¢ TED Fall 4

KMV 10 V. Forsbach-Birk (Ravensburg)

0830-10%0 Oral Session 21
Biotechnology 2 - Environment & Sustainability (SL BT)

Room Konferenz 6
Chair A. Wobus (Dresden), D. Tischler (Freiberg)
0830 Biogas production from coumarin-rich plants - Impact of coumarin on process parameters and microbial
BTV07 community
D. Popp, H. Strauber, H. Harms (Leipzig)
0845 Isolation of Cellulomonas uda from biogas reactor sludge
BTVO08 C. Gabris, F. Bengelsdorf, P. Diirre (Ulm)
0900 Continuous Benzene and Ammonium Removal from Contaminated Groundwater using a Microbial Fuel Cell
BTV09 M. Wei, F. Harnisch, P. Bombach, J. Ahlheim, C. Vogt, H. H. Richnow (Leipzig)
095 Evaluation of process parameters for the development of a biological treatment concept for sulfate and heavy
BTV10 metal containing mine drainage and waste waters

R. Klein (Freiberg), E. Janneck, T. Aubel (Halsbriicke), M. Schldmann, M. Mihling (Freiberg)
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0930 Microbial leaching of rare earth elements from fluorescent phosphor
BTV 11 S. Mey, S. Kutschke, K. Pollmann (Dresden)
094° Analysis of different leaching parameters as preliminaries for in-situ leaching
BTV12 N. Gelhaar, M. Schlomann, S. Schopf (Freiberg)
0830-103° Praxisorientierter Workshop - organisiert von der StAG Diagnostische Verfahren
und INSTAND e.V.
Molekulare Diagnostik & Externe Qualitatssicherung von molekularen und
serologischen Diagnostikverfahren - Teil 1
Room Konferenz 7+8
Chair Ka. Becker (Minster), T. Meyer (Hamburg)
MALDI-TOF MS ,ausreizen® - Ultraschnelle MALDI aus Mikrokolonien
E. Idelevich (Miinster)
Molekularer Nachweis von Blutparasiten
E. Tannich (Hamburg)
Diagnostik und Epidemiologie des van Alphabets in Enterokokken
G. Werner (Wernigerode)
Pravalenz der Chlamydia trachomatis Infektion seit Einfliihrung des Chlamydien Screenings in Deutschland:
Daten des C. trachomatis-Laborsentinels
V. Bremer, S. Dudareva-Vizule (Berlin)
Bedeutung der genetischen Variabilitat von C. trachomatis fiir die molekulare Diagnostik
T. Meyer (Hamburg)
0830-10°0 Oral Session 22 / Working Group Session 5 (DGHM & VAAM)
Fungal friends and foes (FG EK & FG Fungal Biology and Biotechnology, VAAM)
Room Seminar 1
Chair V. Meyer (Berlin), S. Krappmann (Erlangen)
0830 The role of the pore-forming toxin Ece1 of Candida albicans during translocation through the intestinal
FUVO1 epithelial barrier
T. Forster (Jena), D. Wilson (Jena; Aberdeen/GB), F. Mayer (Jena; Vancouver/CA), S. Mogavero, L. Kasper
S. Hofs, B. Hube (Jena)
084° Scrutinizing the Aspergillus fumigatus Mating-Type Idiomorphs
FUVO02 Y. Yu, C. Will (Erlangen), E. Szewczyk, J. Amich (Wirzburg), S. Krappmann (Erlangen)
0900 The transcription factor TaSte 12 mediates the regulatory role of the Tmk1 MAP kinase in mycoparasitism and
FUVO03 vegetative hyphal fusion in Trichoderma atroviride
S. Zeilinger, S. Gruber (Wien/AT)
091 Velvet components in the industrial penicillin producer Penicillium chrysogenum - Regulation of secondary
FUV04 metabolism and morphology
S. Bloemendal, Ko. Becker, K. Kopke, B. Hoff, U. Kiick (Bochum)
0930 Aspergillus niger as Expression Platform for Secondary Metabolite Production
FUV05 S. Boecker, L. Richter, F. Wanka, D. Storm, R. D. Stiissmuth, V. Meyer (Berlin)
094% Marine Fungi - Understanding the biology of marine fungi for the production of secondary metabolites to
FUVO06 establish a natural product library
J. Timm, B. Jacobsen, A. Kramer, A. Labes (Kiel)
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0830-10%0 Oral Session 23
Gastrointestinal Infections and Microbiota 1 (FG Gl & FG PW)

Room Seminar 3+4

Chair R. Haas (Miinchen), J. Frick (Tibingen)

0830 Utilization of host-derived sulphur components enables Campylobacter jejuni to overcome its restricted
GIVO1 cysteine metabolism

H. Vorwerk, J. Mohr, O. Wensel (Hannover), K. Schmidt-Hohagen (Braunschweig), C. Huber (Miinchen)
E. Gripp, C. Josenhans (Hannover), D. Schomburg (Braunschweig), W. Eisenreich (Miinchen)
D. Hofreuter (Hannover)

084 High throughput mapping of transcription start sites and non-coding RNAs in the pAA plasmid of

GIV02 enterohemorrhagic Escherichia coli 0104:H4
P. Zhelyazkova (Miinster), K. U. Forstner, C. M. Sharma, J. Vogel (Wiirzburg), H. Karch
A. Mellmann (Miinster)

0990 Bidirectional gene exchange between Helicobacter pylori strains from a family in Coventry, United Kingdom
GIV03 J. Krebes (Hannover), X. Didelot (London/GB), L. Kennemann, S. Suerbaum (Hannover)

091 Complete genome sequence of the probiotic Escherichia coli strain Nissle 1917

PWVO1 C. Liang, T. Dandekar (Wirzburg), U. Sonnenborn (Herdecke), S. Rund, T. Oelschlaeger (Wiirzburg)

0930 The oral microbiome as a source of bacterial genes for insights into human population structure

PWVO02 S. Latz, K. Henne, M. Kiesow (Aachen), M. Stoneking, J. Li (Leipzig), G. Conrads, H.-P. Horz (Aachen)

094° Comparative study of the microbiome of the abomasum in cattle with or without abomasal ulcers

PWV03 M. Dzieciol, A. Hund, M. Wagner, T. Wittek, S. Schmitz-Esser (Wien/AT)

0830-10%0 Working Group Session 6 (DGHM)
Forschung zur Pravention nosokomialer Infektionen und
multiresistenter Erreger (FG PR & StAG HY)

Room Seminar 5+6

Chair P. Gastmeier (Berlin), M. Herrmann (Homburg/Saar)

0830 Inventory der Forschung zur Pravention nosokomialer Infektionen und MRE in Deutschland
P. Gastmeier (Berlin)

0852 Inventory of research in prevention of nosocomial infections and multiresistant organisms in the Netherlands
J. Kluytmans (Breda/NL)

09" Criteria for good studies for the control of nosocomial infections and multiresistant organisms - What are the

needs for a good research?
E. Tacconelli (Tibingen)

093¢ Das Ethik-Dilemma in der Infektionspréventionsforschung zwischen Infektionsschutz, Datenschutz,
Qualitatssicherung, und Publikationspflicht
F. Mattner (K&In)

1090-1030 Coffee Break/Industrial Exhibition
1030-1200 Plenary Session 4
Microbiome in Medicine and Nature
Room Grosser Saal
Chair |. Autenrieth (Tibingen), M. Géttfert (Dresden)
1030 Colonization resistance - A ménage a trois with the host?
INV13 A. Baumler (Davis, CA/US)
1100 Ecosystems biology - from integrated omics to control strategies for mixed microbial communities
INV14 P. Wilmes (Belval/LU)
1130 Response of Candida albicans to the infection environment

INV15 A. P. Mitchell (Pittsburgh, PA/US)
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1200-1330 Industrielle Mikrobiologie (VAAM)

Room Konferenz 6
Chair G. Schmid (Minchen), Ch. Lang (Berlin)
1200 Cell factories - engineering yeast for terpene production
IMVO1 Ch. Lang (Berlin)
1222 Pseudomonas exotoxin A fusion proteins for tumor therapy
IMVO02 U. Brinkmann (Penzberg)
1244 “ESETEC* - teaching an old workhorse new tricks - bioprocess innovations with E.coli
IMVO3 G. Seidel (Miinchen)
1306 Autodisplay - a new dimension in surface display for whole cell biocatalysis and bioanalytics
IMV04 R. Maas (Disseldorf)
12151315 Lunchsymposium - Cepheid GmbH
News & Views on Spread of Carbapenemase-Producing Bacteria .
P P 8 /Cephe/m
Room Konferenz 1 A better way.
Chair M. Kaase (Bochum)

Carbapenemase-producing Enterobacteriaceae in Germany: the situation so far
M. Kaase (Bochum)

Carbapenemase-producers Enterobacteriaceae: experiences from an endemic scenario
E. Carretto (Reggio Emilia/IT)

12'5-13"  Lunchsymposium - Qiagen GmbH
Molecular Diagnostics for Healthcare-Associated Infections (HAI)

Room Konferenz 3

Chair A. Plasche-Schlitter (Hilden)

1215 Healthcare Associated Infections and related issues of Antimicrobial Resistance in Europe: current situation
B. Cookson (London/GB)

1235 Implementation of PCR as Routine Method for Detection of HAI related Infections
G. Plum (KolIn)

1255 Implementation of Routine Molecular Diagnostic Work Flows for Stool Samples:

Platform Consolidation & Lean Aspects
M. Wasner (Dessau)

1275-1315 Lunchsymposium - Bruker GmbH (“)(‘)
MALDI-Biotyper - Changing Microbiology BRUKER

Room Konferenz 4 LN

Chair M. Kostrzewa (Bremen)

1215 Validierung und QS der MALDI MS gestiitzten Identifizierung im veterindrmedizinisch-klinischen Bereich der

Routine-Diagnostik
|. Stamm (Ludwigsburg)

1235 Entwicklung und Analysen MALDI MS gestiitzter Bakterieller Resistenz- Untersuchungen
J. Jung (Miinchen)

1255 Streptokokken: Pneumokokken und Strep. mitis : Ahnlichkeiten, Unterschiede und/oder Pathogenitat
M. P. G.van der Linden (Aachen)
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1330-1500 Plenary Session 5
Microbial Stress Response
Room Grosser Saal
Chair E. Jacobs (Dresden), T. Mascher (Miinchen)
1330 Cyclic-di-GMP signaling and bacterial biofilm architecture
INV16 R. Hengge (Berlin)
1400 Physiological genomics of yeast response and resistance to stress
INV17 |. Sa-Correia (Lissabon/PT)
1430 Molecular mechanisms of fungal pathogen - host interactions & stress response
INV18 K. Kuchler (Wien/AT)
13301500 Plenary Session 6
Food and Hospital Hygiene - Quo Vadis?
Room Saal 1
Chair H. Schmidt (Stuttgart), I. F. Chaberny (Hannover)
1330 Do we have to face superbugs in food and food-producing animals?
INV19 B. Guerra Romén (Berlin)
14090 Viruses in water and food, new techniques and emerging pathogens
INV20 R. Girones (Barcelona/ES)
1430 Antimicrobial resistance - the role of antibiotic use in animals
INV21 J. Kluytmans (Breda/NL)
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1500_1630 Postersession 2

Antimicrobial Resistence and Drugs, Infection Prevention (PR) page 321
(PRPO1-PRP65)

Bioenergetics (BE) page 169
(BEPO1-BEPO7)

Biology of Filamentous Fungi (FU) page 239
(FUPO1-FUP14)

Diagnostic Microbiology (DV) page 211
(DVPO1-DVP42)

Eukaryotic Pathogens (EK) page 225
(EKPO1-EKP 18)

Free Topics (FT) page 231
(FTPO1, FTPO6-FTP31)

General and Hospital Hygiene (HY) page 271
(HYPO1-HYPO8)

Intracellular Transport and Secretion (TS) page 370
(TSPO1-TSP12)

Metabolism and Metabolic Networks/Metabolomics (MM) page 292
(MMPO1-MMP23)

Microbial Cell Biology (CB) page 189
(CBPO1-CBP23)

Microbial Pathogenesis (MP) page 299
(MPPO1-MPP56)

National Reference Laboratories and Consiliary Laboratories (RK) page 347
(RKPO1-RKP 14)

Quality Management in Diagnostic Microbiology (QS) page 346
(QSP01-QSP04)

Regulation and Signaling (incl. Stress Responses) (RS) page 351
(RSPO1-RSP55)

Secondary Metabolism (SM) page 366
(SMPO1-SMP11)

Zoonoses (Z0) page 373
(ZOP01-20P23)

15001700 Coffee Break/Industrial Exhibition

1630-183° Praxisorientierter Workshop - organisiert von der StAG Diagnostische Verfahren
und INSTAND e. V.
Molekulare Diagnostik & Externe Qualitatssicherung von molekularen und
serologischen Diagnostikverfahren - Teil 2

Room Konferenz 7+8

Chair U. Reischl (Regensburg), K.-P. Hunfeld (Frankfurt a. M.)

PCR Diagnostik von Pneumocystis- und Mucorales-Infektionen
R. Bialek (Geesthacht)

Differenzierter Nachweis von Carbapenemase Genen
M. Kaase (Bochum)

Aktueller Stand der Legionellendiagnostik
C. Luck (Dresden)

Neues zum bakteriologischen Ringversuch - EUCAST und Gramféarbung
S. Ziesing (Hannover)
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1700-1830 Oral Session 24
National Reference Laboratories (FG RK)

Room Konferenz 1

Chair U. Vogel (Wiirzburg), V. A. J. Kempf (Frankfurt a. M.)

1700 Comparative genome analysis of 9 toxigenic Corynebacterium ulcerans strains by NGS reveals zoonotic
RKVO1 transmission and rapid acquisition of pathogenic islands

D. Meinel, G. Margos, R. Konrad, C. Konig, A. Berger (OberschleiBheim), S. Krebs, H. Blum (Minchen)
A. Sing (OberschleiBheim)

171 Outcome of phenotypic and genotypic resistance guided Helicobacter pylori eradication therapy in German
RKV02 individuals

S. Dréger (Freiburg), N. Wueppenhorst (Hamburg), M. Kist, E. Glocker (Freiburg)
1722 Reference diagnostics and research at the new national reference center for invasive fungal infection
RKV03 NRZMyk

K. Voigt, M. von Lilienfeld, K. Kaerger, G. Walther, R. Martin, O. Kurzai (Jena)
1733 Asymptomatic bacterial carriage in the elderly - a multicentre prevalence study of the network Invasive
RKV04 Bacterial Infections (IBI)

T.-T. Lam, K. Hubert, M. DrayB, K. Thiel, H. Claus, U. Vogel (Wirzburg)
1744 Serotype distribution and burden of pneumococcal disease in adults in Germany - Reaching the limit of herd
RKV05 protection?

M. Im&hl, M. van der Linden (Aachen)
1758 Diagnostic and epidemiologic aspects on Clostridium difficile infections in Germany - experiences from a
RKVO06 multi-centre bi-annual point prevalence study in European countries (EUCLID)

L. von Miiller, D. Zevallos, A. Nimmesgern, M. Herrmann (Homburg/Saar)
1806 Bartonella henselae serology - not as easy as commonly believed as
RKVO07 J. F. A. Bofinger (Frankfurt a. M.), M. Lipkowski (Libeck), T. Schmidgen, H. Podlich, W. Ballhorn

V. A. ). Kempf (Frankfurt a. M.)
1817 Microbiological Investigation during an Outbreak of Legionellosis in Warstein, Germany, August 2013
RKV08 C. Liick, M. Petzold, K. Lick (Dresden), A. Brockmann (Lippstadt), S. Pleischl, M. Exner (Bonn)

1700-1830 Oral Session 25
Microbial Pathogenicity of Pro- and Eukaryotes (FG MP & FG EK - DGHM & VAAM)

Room Konferenz 2

Chair |. Jacobsen (Jena), S. Wagner (Tibingen)

1700 Pneumocystis jirovecii can be productively cultured in differentiated CuFi-8 airway cells

EKVO7 V. Schildgen, S. Mai, S. Khalfaoui, R.-L. Tillmann, M. Brockmann, O. Schildgen (K&In)

1715 Ecel - a Candida albicans pore-forming toxin

EKV08 S. Hoefs (Jena), D. Wilson (Aberdeen/GB), S. Mogavero (Jena), D. Moyes (London/GB)
T. Gutsmann (Borstel), O. Bader (Gottingen), J. Naglik (London/GB), B. Hube (Jena)

1730 Survival and proliferation of human pathogenic Candida species within macrophages

EKV09 L. Kasper, K. Seider, S. Allert, F. Gerwien, C. Zubiria-Barrera, S. Hoefs (Jena)

D. Wilson (Aberdeen/GB), T. Schwarzmiiller (Wien/AT), L. Ames (Exeter/GB), M. K. Mansour
J. M. Vyas (Boston, MA/US), A. Haas (Bonn), K. Haynes (Exeter/GB), K. Kuchler (Wien/AT), B. Hube (Jena)

1745 Influence of the virulence factor Mip on the secretome profile of Legionella pneumophila
MPV 15 J. Rasch, N. Heinsohn, A. Klages, S. Tran, J. Hoppe, C. Unal (Braunschweig), S. Fuchs, D. Ziihlke, F. Bonn
K. Riedel (Greifswald), M. Steinert (Braunschweig)
1800 Improved plaque assay identifies a novel anti-Chlamydia ceramide derivative with altered intracellular
MPV 16 localization
S. Banhart, E. M. Saied, S. Koch, L. Aeberhard, C. Arenz, D. Heuer (Berlin)
1815 Correlative super resolution/atomic force microscopy unravels the localization of two protein secretion
MPV 17 systems during invasion of polarized epithelial cells by Sa/monella enterica

B. Barlag, O. Beutel, D. Janning, N. Hansmeier, C. Richter, J. Piehler, M. Hensel (Osnabriick)
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1700-1830 Oral Session 26
Infection Immunology 1 (FG Il)
Room Konferenz 3
Chair R. Lang (Erlangen), B. Opitz (Berlin)
1700 Pituitary Adenylate Cyclase-Activating Polypeptide (PACAP) treatment ameliorates Toxoplasma gondii-
[IVO1 induced encephalitis in mice
A. Parlog, L. Mohle, A. Biswas (Magdeburg), D. Reglodi (Pecs/HU), I. R. Dunay (Magdeburg)
M. M. Heimesaat (Berlin)
1715 Analysis of gene defects in severe congenital neutropenia
1IV02 S. Kirschnek, S. Gautam, M. Dold, G. Hacker (Freiburg)
1730 Novel Role for Pro-Coagulant Microvesicles in the Early Host Defense against Streptococcus pyogenes
[IVO3 S. Oehmcke-Hecht (Rostock)
1745 A new function of CD11b/CD 18 - Complement Receptor 3 (CR3) is critical in late defense against intracellular
V04 Chlamydia psittaci in mouse lung infection
P. Dutow, B. Fehlhaber, M. Bothe, R. Laudeley, C. Rheinheimer, S. Glage, A. Klos (Hannover)
1800 The quorum sensing molecule farnesol as a modulator of dendritic cell function
1IVO5 I. Leonhardt, S. Spielberg, M. Weber, D. Albrecht-Eckhardt, K. Hiinniger, D. Barz, O. Kurzai (Jena)
1819 Epithelial cells directly contribute to attraction and activation of neutrophils during infection with Chlamydia
[IVO6 trachomatis L2
S. Lehr, S. Kirschnek, G. Hacker (Freiburg)
17001830 Oral Session 27
Zoonoses (FG ZO)
Room Konferenz 4
Chair R. Bauerfeind (GieBen), L. Wieler (Berlin)
1700 Effect of Prophage Genes on the Growth of enterohemorrhagic Escherichia coli 0157:H7 with
Z0VO01 5-N-Acetyl-9-O-Acetylneuraminic Acid as a Carbon Source
N. Schairer, H. Schmidt (Stuttgart)
1715 Multilocus Sequence Typing (MLST) for the identification of transmission routes of Streptococcus gallolyticus
Z0V02 subsp. Gallolyticus
J. Dumke, D. Hinse (Bad Oeynhausen), J. Schulz (Hannover), C. Knabbe, J. Dreier (Bad Oeynhausen)
1730 Humoral immune response against different surface and virulence-associated Chlamydia abortus antigens in
Z0V03 ovine and human abortion
J. B. Hagemann, U. Simnacher (Ulm), D. Longbottom (Penicuik /GB), K. Sachse (Jena), J. Maile
G. Gottner (Neuried), A. Essig (UIm)
1745 Antigenic mycobacterial lipopeptides - investigations in the guinea pig model
Z0V04 E. Kaufmann, C. Spohr (Langen), M. Gilleron (Toulouse/FR), R. Bauerfeind (GieBen), E. Balks, K. Cussler
Ma. Bastian (Langen)
1800 Interaction of the Streptococcus canis M-like Protein SCM with host proteins
Z0V05 S. Bergmann, M. Rohde, G. S. Chhatwal (Braunschweig), M. Fulde (Hannover)
1819 Shiga toxin glycosphingolipid receptors of dog kidney epithelial MDCK Il cells and their association with lipid
Z0V06 rafts
N. Legros, A. Bauwens, G. Pohlentz, H. Karch, J. Miithing (Minster)
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1700-1830 Oral Session 28
New Antimicrobial Agents (FG PR & StAG HY)
Room Seminar 1
Chair U. Vogel (Wirzburg), H. Rohde (Hamburg)
1700 The antibiotic roseoflavin from Streptomyces davawensis: Mechanism of action and resistance
PRV06 M. Mack, D. Pedrolli, F. Jankowitsch, S. Langer, J. Schwarz (Mannheim)
1715 Antimicrobial peptides delocalize peripheral membrane proteins and elicit a hypoosmotic shock response in
PRVO8 Bacillus subtilis
M. Wenzel (Amsterdam/NL), A. I. Chiriac (Bonn), A. Otto (Greifswald), D. Zweytick (Graz/AT)
C. May (Bochum), C. Schumacher (Dusseldorf), P. Prochnow (Bochum), R. Gust (Innsbruck /AT)
H. B. Albada (Jerusalem/IL), M. Penkova, U. Kramer, R. Erdmann, N. Metzler-Nolte (Bochum)
S. K. Straus (Vancouver/CA), E. Bremer (Marburg), D. Becher (Greifswald), H. Brétz-Oesterhelt (Diisseldorf)
H.-G. Sahl (Bonn), J. E. Bandow (Bochum)
1730 Artilysins - Combination of a novel antibacterial mode of action, high effectivity against multidrug-resistant
PRV09 strains and persisters of Pseudomonas aeruginosa with a low risk of resistance formation
Y. Briers, R. Lavigne (Leuven/BE), S. Miller (Regensburg)
1745 The undiscovered power of vitamins - fast and effective killing of multiresistant bacteria by light activation of
PRV 11 Riboflavin derivatives
T. Maisch, A. Eichner, A. Spath, A. Gollmer, B. Konig, J. Regensburger, W. Baumler (Regensburg)
1890 Using PhiSigns for rapid identification of bacteriophage isolates with lytic activity against multi-drug resistant
PRV12 pathogens
S. Latz, N. Liedke, W. Pier, K. Ritter, H.-P. Horz (Aachen)
1815 The inhibitory effect of a novel NA inhibitor on bacterial growth and biofilm formation of Streptococcus
PRV13 pneumoniae
M. Richter, E. Walther (Jena), S. Savina, V. A. Makarov (Moskau/RU), S. Nietzsche, A. Sauerbrei
M. Schmidtke (Jena)
17001830 Oral Session 29
Gastrointestinal Infections and Microbiota 2 (FG Gl & FG PW)
Room Seminar 3+4
Chair B. Stecher (Miinchen), H. Rissmann (Berlin)
1790 Proteome analysis of human sebaceous follicles reveals health- and disease-associated proteins of human and
PWV04 microbial origin
H. Lomholt, M. Bek-Thomsen, C. Scavenius, J. Enghild, H. Briiggemann (Aarhus/DK)
1715 Colicin M biology - Does ColM have a lethal effect on its producing bacteria?
PWV05 S. Spriewald, M. Diehl, Ba. Stecher (Miinchen)
1730 Quantitative Determination of Neurochemicals and their Derivatives in Dairy Products by HPLC with
PWV06 Amperometric and Fluorometric Detectors
A. Oleskin, O. Zhilenkova, V. Kudrin, P. Klodt, B. Shenderov (Moscow/RU)
1745 A small RNA which is regulated by the acid-responsive ArsRS two-component system in Helicobacter pylori
GIV0o4 P. H. S. Tan, D. Beier, C. M. Sharma (Wirzburg)
1800 “Drugs from Bugs” - the bacterial effector protein YopM is a ‘self-delivering’ anti-inflammatory agent
GIV05 C. Riiter, . Bertrand, K. Loser (Miinster)
1815 The role of serine protease HtrA in acute ulcerative enterocolitis and extra-intestinal immune responses during
GIVO6 Campylobacter jejuni infection of gnotobiotic IL-10 deficient mice

M. M. Heimesaat, M. Alutis, U. Grundmann, A. Fischer (Berlin), N. Tegtmeyer, M. B6hm (Erlangen), A. A. Kiihl
U. B. Gobel (Berlin), S. Backert (Erlangen), S. Bereswill (Berlin)
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17001830 Oral Session 30

Ausbriiche in der Hamatologie und Neonatologie
(FG PR & StAG HY)

Room Seminar 5+6
Chair I. F. Chaberny (Hannover), C. Brandt (Frankfurt a. M.)
1700 Outbreak control of multi-resistant Pseudomonas aeruginosa in a hematology and bone marrow transplant unit
PRV0O7 U. Vogel, H. Claus, J. Elias, G.-U. Grigoleit (Wiirzburg), D. Harmsen (Minster), U. Heinrich, W. Heinz
A. Menzer, S. Mielke (Wirzburg), S. Niemann (Borstel), C. Reiners, A. Ullmann, H. Einsele (Wirzburg)
1715 Nosocomial transmission of MDR-Pseudomonas aeruginosa among patients isolated in a stem cell
HYV12 transplantation unit is linked to bathroom reservoirs
M. Wiegner, S. Gottig, M. Hogardt, T. A. Wichelhaus, V. A. J. Kempf, C. Brandt (Frankfurt a. M.)
1730 Molecular typing of Toxic shock syndrome toxin-1- and Enterotoxin A-producing Methicillin-sensitive
PRV10 Staphylococcus aureus isolates from a neonatal intensive care unit

F. Layer (Wernigerode), A. Sanchini (Berlin; Stockholm/SE), B. Strommenger (Wernigerode), A.-C. Breier
H. Proquitté, C. Bihrer, K. Schenkel, J. Batzing-Feigenbaum, B. Greutelaers (Berlin), U. Nibel (Wernigerode)
P. Gastmeier, T. Eckmanns (Berlin), G. Werner (Wernigerode)

1745 Occurence and genetic relationship of Klebsiella pneumoniae isolates from two neonatal intensive-care
HYV13 units ofa university medical center
J. Liese, M. Marschal, C. Gille (Tiibingen)
1800 Outbreak of multiresistant Escherichia coli in a neonatal intensive care unit (NICU)
HYV 14 U. Vogel, J. Wirbelauer, H. Claus, A. Menzer, C. Speer (Wirzburg)
1819 Estimation of the burden of common sequelae due to healthcare-associated neonatal sepsis
PRV 14 S. Haller (Berlin), A. Cassini (Stockholm/SE), M. Abu Sin, T. Eckmanns, T. Harder (Berlin)

17001745 VAAM Promotionspreise PhD Awards

Room Saal 1
Sponsored by BASF SE, Sanofi Aventis Deutschland GmbH, Bayer Schering Pharma,
New England Biolabs GmbH, Evonik Degussa GmbH

18001930 VAAM Mitgliederversammlung

Room Saal 1
Tagesordnungspunkte (siehe Seite 24)

18301930 Treffen Fachgruppen DGHM/VAAM
Konferenz 2: FG Mikrobielle Pathogenitat (DGHM & VAAM)
Konferenz 3: FG Infektionsimmunologie
Konferenz 4: FG Zoonosen (DGHM)
Konferenz 5: FG Eukaryotische Krankheitserreger (DGHM)
Konferenz 6: FG Microbiota, Probiota und Wirt (DGHM)
Konferenz 7+8: AG Nationale Referenzzentren und Konsiliarlaboratorien (DGHM)
Seminar 3+4: AG Diagnostische Verfahren in der Mikrobiologie (DGHM)
Seminar 5+6: AG Allgemeine und Krankenhaushygiene (DGHM)

1930 Mixer

Room Industrial Exhibition
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0830-1000 Oral Session 31
Pathomechanisms and Regulatory Strategies of Bacteria (FG MP - DGHM & VAAM)

Room Saal 1
Chair C. Wolz (Tibingen), W. Ziebuhr (Wiirzburg)
0830 The mutltifunctional adhesins PavB and PspC are major human thrombospondin-1-binding proteins of
MPP17 Streptococcus pneumoniae
U. Binsker, T. Kohler, S. Kohler, S. Hammerschmidt (Greifswald),
084° Functional characterization of the small non-coding RNA 26 in Streptococcus pyogenes
MPV 18 R. Pappesch, B. Hammerbacher, A. Wisniewska-Kucper (Rostock), T. Hain (GieBen), B. Kreikemeyer
N. Patenge (Rostock)
0990 A differentially expressed small regulatory RNA influences metabolism and biofilm matrix production in a
MPV 19 hypervariable Staphylococcus epidermidis strain
W. Ziebuhr, Cl. Lange, M. Lerch, S. Schoenfelder, D. Kozlova, J. Wax (Wirzburg)
091 Proteomic profiling of longitudinal Pseudomonas aeruginosa isolates from cystic fibrosis patients
MPV20 D. Zuhlke (Greifswald), M. Lindegaard (Hersholm/DK), C. Lassek (Greifswald), H. K. Johansen
S. Molin (Hersholm/DK), K. Riedel (Greifswald)
0930 A novel membrane-bound phospholipase B of Pseudomonas aeruginosa
MPV21 F. Bleffert, F. Kovacic, J. Granzin (Julich), L. Rahme (Boston, MA/US), R. Batra-Safferling (Jilich)
K.-E. Jaeger (Jilich)
094° Itaconate degradation promotes pathogenesis of Salmonella Typhimurium
MPV22 ). Sasikaran (Freiburg), L. Maier, B. Periaswamy, M. Barthel, W. Hardt (Ztrich/CH)

|. Berg (Freiburg)

0830-1000 Oral Session 32
Primary and Secondary Metabolism (SL MM & SM)

Room Konferenz 1
Chair K.-H. van Pée (Dresden)
0830 Proteomic analysis of Scopulariopsis brevicaulis LF580 and its mutant strain M26 for the production of the
SMVO01 cyclodepsipeptides scopularide A and B
A. Kramer (Kiel), H. C. Beck (Odense/DK), A. Kumar, A. Labes, J. F. Imhoff (Kiel)
084% Engineering of Aspergillus niger for the prqgiuction of secondary metabolites
SMV02 V. Meyer, F. Wanka, S. Boecker, K. Tutku, O. Vural, L. Richter, R. D. Stissmuth (Berlin)
099 Elucidation of genes involved in the biosynthesis of the secondary metabolite sodorifen in S. plymuthica 4Rx13
SMV03 D. Domik, T. Weise (Rostock), A. Thiirmer (G&ttingen), S. von ReuB (Jena), W. Francke (Hamburg)
G. Gottschalk (Gottingen), B. Piechulla (Rostock)
091 Analysis of the biosynthesis of chlorinated pyrrole moieties from Aster tataricus, Penicillium islandicum and
SMV04 Streptomyces albogriseolus

L. Flor, K.-H. van Pée (Dresden), T. Weber (Tibingen), L. Jahn (Dresden), T. Schafhauser (Tlbingen)
J. Kalinowski (Bielefeld)

0930 Characterization of the Chlamydia pneumoniae transcriptome under hypoxic conditions

MMVO1 I. Kaufhold (Libeck), T. Weinmaier (Wien/AT), L. Rodrigo, A. Conesa (Valencia/ES), T. Rattei (Wien/AT)
J. Rupp (Liibeck)

094° Characterization of mercaptosuccinate dioxygenase from Variovorax paradoxus strain B4, a novel cysteine

MMV02 dioxygenase homologue

U. Brandt, M. Schiirmann, A. Steinblchel (Miinster)
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0830-100%0 Oral Session 33
Regulation and Signaling 1 (SL RS)
Room Konferenz 2+3
Chair M. Burghartz (Braunschweig), J. Frunzke (Juelich)
0830 RNase E and the small RNA SinZ affect the 5° UTR of the acyl-homoserine lactone synthase gene in
RSVO3 Sinorhizobium meliloti
K. Baumgardt (GieBen), K. Novotnd (Prague/CZ), P. Charoenpanich, M. McIntosh (Marburg)
G. Klug (GieBen), A. Becker (Marburg), E. Evguenieva-Hackenberg (GieBen)
084° Phosphatase activity of the histidine kinases ensures pathway specificity of heme-responsive two-component
RSV04 systems in Corynebacterium glutamicum
E. Hentschel, C. Gatgens, M. Brocker, J. Frunzke (Jilich)
0900 Signaling across the membrane in Escherichia coli DcuS
RSV05 C. Monzel, G. Unden (Mainz)
095 Understanding structural interactions and signal transduction within two component systems
RSV06 S. Hunke, P. Hornschemeyer (Osnabriick)
0930 Dialkylresorcinols as novel bacterial cell-cell communication molecules in the human pathogen Photorhabdus
RSV07 asymbiotica
S. Brameyer, R. Heermann (Minchen), H. B. Bode, D. Kresovic (Frankfurt a. M.)
0945 New insights in DNA binding modalities and gene regulation of the transcriptional regulator ComA in Bacillus
RSV08 subtilis
D. Wolf, V. Rippa (Heidelberg), J.-C. Mobarec (Marburg), P. Sauer, L. Adlung (Heidelberg), P. Kolb (Marburg)
I. Bischofs (Heidelberg)
0830-10%0 Oral Session 34
Host-Microbe Interactions - Pathogen Inducued Host Responses (SL HM)
Room Konferenz 4
Chair A. Peschel (Tibingen), R. G. Gerlach (Berlin)
0830 Face-to-face RNA-Seq analysis of the Candida-neutrophil interaction
HMV 10 M. J. Niemiec (Umeé/SE), C. Grumaz, K. Sohn (Stuttgart), C. Urban (Umea/SE)
084° Activation of Ran GTPase by a Legionella effector promotes microtubule stabilization, pathogen vacuole
HMV 11 motility and infection
E. Rothmeier, G. Pfaffinger, C. Hoffmann, C. F. Harrison, H. Hilbi (Miinchen)
0990 Targeting of host cell autophagy by Yersinia enterocolitica
HMV 12 M. J. Valencia Lopez, B. Holstermann, R. Reimer, M. Aepfelbacher, K. Ruckdeschel (Hamburg)
09'® Neisseria meningitidis infection induces a cyclin independent S-phase arrest in human brain microvascular
HMV13 endothelial cells
W. Oosthuysen, A. Schubert-Unkmeir (Wirzburg)
0930 Restriction of Sa/monella replication in the intestinal mucosa by NAIP/NLRC4 inflammasome-driven expulsion
HMV 14 of infected enterocytes
M. Sellin, B. Felmy, T. Dolowschiak, M. Diard (Ztrich/CH), A. Tardivel, K. Maslowski (Lausanne /CH)
W. Hardt (Zirich/CH)
094° Inhibition of host immune responses by an effector protease of enteropathogenic E. coli
HMV 15 S. Miihlen (Melbourne/AU), A. Bankovacki (Parkville/AU), J. S. Pearson (Melbourne /AU)
U. Nachbur (Parkville /AU), Y. Zhang (Melbourne /AU), G. N. Schroeder (London/GB), J. Silke (Parkville /AU)
E. L. Hartland (Melbourne /AU)
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0830-10%0 Oral Session 35
Genomics and Metagenomics 1 (SL GM)

Room Konferenz 5
Chair J. A. Mller (Leipzig), D. Tischler (Freiberg)
0830 Towards unravelling the origin of the unique natural compound sodorifen of Serratia plymuthica by a
GMVO01 metagenomic approach
S. Piepenborn, D. Domik, T. Weise, B. Piechulla (Rostock)
084° Identification and characterization of genes coding for enzymes with cellulolytic activities in metagenomes
GMV02 from agricultural soil
M. de Vries, A. Schdler, J. Ertl (Minchen), Z. Xu (Kopenhagen/DK), M. Schloter (Miinchen)
0990 Methanotrophic bacteria of the termite gut
GMV03 J. ReuB, S. Droge, H. Kénig (Mainz)
091 Genome analysis of acidophilic sulfate reducing bacteria
GMV04 P. Petzsch (Freiberg), A. Poehlein (Géttingen), D. B. Johnson (Bangor/GB), R. Daniel (Géttingen), B. Joffroy
M. Schlémann, M. Mihling (Freiberg)
0930 The genome of Beggiatoa alba B18LDT, a large sulfur-oxidizing Gammaproteobacterium
GMV05 P. M. Nguyen (Leipzig), L. Goodwin (California/US), K. P. Samuel (Baltimore, MD /US)
A. Teske (Chapel Hill, NC/US), J. A. Miller (Leipzig)
0945 The genome of Variovorax paradoxus strain TBEA6 provides new insights for the 3,3"-hiodipropionic acid
GMVO06 catabolism and hence the biotechnical production of polythioesters

J. H. Wiibbeler, S. Hiessl (Minster), J. Schuldes, R. Daniel (Géttingen), A. Steinbiichel (Minster)

0830-10%0 Oral Session 36
Biotechnology 3 - Pathways to Added-Value (SL BT)

Room Konferenz 6
Chair N. Wierckx (Aachen), R.-J. Fischer (Rostock)
0830 Process development of glutathione enriched yeast production
BTV13 E. Lorenz, M. Senz, U. Stahl (Berlin)
084 Alternative pathway for itaconic acid biosynthesis in the basidiomycetous fungus Ustilago maydis
BTV 14 S. K. Przybilla (Marburg), E. Geiser (Aachen), A. Friedrich, W. Buckel (Marburg), N. Wierckx
L. Blank (Aachen), M. Bolker (Marburg)
0900 Biotechnological application of the ethylmalonyl-CoA pathway - de novo synthesis of mesaconic and
BTV15 methylsuccinic acid from methanol using Methylobacterium extorquens AM1

F. Sonntag (Frankfurt a. M.), P. Kiefer, J. Miller (Zirich/CH), M. Buchhaupt (Frankfurt a. M.)
J. Vorholt (Zirich/CH), J. Schrader (Frankfurt a. M.; Zirich/CH)

091 Synthesis of Poly (3HB-co-3HV) from unrelated carbon sources in engineered Rhodospirillum rubrum
BTV16 D. Heinrich, M. Raberg, A. Steinbiichel (Miinster)

0930 Genetic manipulation of Clostridium ljungdahlii - Reduction of Biomass Intermediates to Tailor-Made Fuels
BTV17 B. Molitor, A. W. Henrich, T. M. Kirchner, M. Agler-Rosenbaum (Aachen)

0945 Development of a Highly Efficient Gene Delivery System for Syngas Fermenting Clostridia

BTV18 G. Philipps, S. de Vries, B. Engels, C. Janke, N. SchnaB, S. Jennewein (Aachen)
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0830-10%0 Oral Session 37
Archaea (SL AR)
Room Konferenz 7+8
Chair R. Rachel (Regensburg), L. Randau (Marburg)
0830 In-meso crystal structure of a novel membrane-bound nitrite reductase from the crenarchaeum Ignicoccus
ARVO1 hospitalis
K. Parey (Frankfurt a. M.), A. J. Fieldings (Manchester/GB), J. Flechsler, R. Rachel, H. Huber
C. Rajendran (Regensburg), C. Ziegler (Frankfurt a. M., Regensburg)
084° Unique metabolic and morphological features of the ammonia-oxidizing archaeon Nitrososphaera viennensis
ARVO02 Sp. nov.
M. Stieglmeier, M. Mooshammer (Wien/AT), A. Klingl (Marburg), R. Alves, N. Leisch, W. Wanek, A. Richter
C. Schleper (Wien/AT)
0900 Ammonia-oxidizing archaea use an energy efficient variant of the hydroxypropionate /hydroxybutyrate cycle for
ARVO03 CO, fixation
M. Kénneke (Bremen), D. Schubert, P. Brown (Freiburg), M. Hiigler (Karlsruhe), T. Schwander
L. Schada von Borzyskowski, T. Erb (Zlrich/CH), |. Berg (Freiburg)
09" Adaptation of Natrialba species towards ecological habitats of distinct features
ARV04 R. L. Hahnke, H.-P. Klenk (Braunschweig)
0930 Protein phosphorylation in Sulfolobus acidocaldarius - What is the role of the atypical protein kinases?
ARV05 D. Esser (Essen), S.-V. Albers (Marburg), B. Siebers (Essen)
094° The intestinal archaea Methanosphaera stadtmanae and Methanobrevibacter smithii activate human immune
ARV06 responses
C. Bang, K. Weidenbach (Kiel), T. Gutsmann, H. Heine (Borstel), R. A. Schmitz (Kiel)
0830-10%0 Oral Session 38
Microbial Diversity and Ecology 2 (SL DE)
Room Seminar 3+4
Chair J. Gescher (Karlsruhe), S. Schopf (Freiberg)
0830 Transcriptomics reveals the regulatory response to light mediated stationary phase transition in the
DEV13 ubiquitous freshwater bacterium Polynucleobacter necessarius
S. P. Glaeser (GieBen), K. U. Forstner (Wirzburg), H.-P. Grossart (Neuglobsow), J. Glaeser (GieBen)
084° Influence of photosynthesis an its adaption strategy in the aerobic anoxygenic phototrophic
DEV14 bacteria Dinoroseobacter shibae
S. Heyber, J. Jacobs, I. Wagner-Débler, R. Miinch, D. Jahn (Braunschweig)
0900 Development of a labeling system for microorganisms based on antimicrobial peptides
DEV15 R. Barthen, K. Mickein, S. Kutschke, K. Pollmann (Dresden), J. Kulenkampff, M. Griindig
J. Lippmann-Pipke (Leipzig)
091 From monitoring to steering microbiomes using single cell analysis
DEV16 C. Koch, S. Miiller, F. Harnisch (Leipzig)
0930 Hunting for active degraders: Novel screening approach combining substrate-specific radiolabelling of cells
DEV17 and their separation in microcompartments
H. Beck, R. Sigrist, S. Mosler, J. A. Miller, M. K&stner (Leipzig)
094% Plasmid curing and the loss of grip - RepA-I type replicons of the Roseobacter group are essential for biofilm
DEV18 formation, motility and the colonization of marine algae
J. Petersen (Braunschweig)
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0830-1000 Oral Session 39
ABS - Antibiotic Stewardship and Development of Resistance
(FG PR & StAG HY)

Room Seminar 5+6
Chair T. Eckmanns (Berlin), Ka. Becker (Minster)
0830 Evaluation of the adjustment of antimicrobial therapy to microbiological results at an intensive care unit in a
PRV15 regional hospital
C. Schulke, W. Beil (Hannover), F. Schmitz (Hildesheim), S. Ziesing, R.-P. Vonberg (Hannover)
084% Variability of linezolid concentrations after standard dosing in critically ill patients - a prospective
PRV16 observational study

M. Zoller, B. Maier, C. Hornuss, C. Neugebauer, G. Dobbeler, D. Nagel, L.-M. Holdt, M. Bruegel, T. Weig
B. Grabein, L. Frey, D. Teupser, M. Vogeser, J. Zander (Miinchen)

099 S. aureus develops increased resistance against antibiotics by forming dynamic small colony variants during
PRV17 chronic osteomyelitis

C. Kreis, L. Tuchscherr, V. Horr, L. Flint, M. Hachmeister (Minster), M. Kiehntopf (Jena)

E. Medina (Braunschweig), T. Fuchs, M. Raschke, G. Peters, B. Loéffler (Miinster)

091 Emergence of daptomycin non-susceptible, vancomycin resistant Enterococcus faecium isolates in colonizing
PRV18 populations during empiric daptomycin therapy in patients after bone marrow transplantation
G. Franke, H. Lellek, C. Ruckert, L. Berneking, M. Christner, M. Alawi, N. Kréger, H. Rohde (Hamburg)
0930 Carbapenemase producing and not producing enterobacteriaceae (4-MR-GNE) - Differences in clinical
HYV15 outcomes?
C. Wessels, D. Peter (KdIn), M. Kaase (Bochum), S. Messler, F. Mattner (K&in)
0945 Impact of sub-inhibitory antibiotic concentrations on Pseudomonas aeruginosa physiology
PRV 19 A. Khaledi, E. Surges, W.-R. Abraham (Braunschweig), S. HauBler (Braunschweig, Hannover)
1090-1030 Coffee Break/Industrial Exhibition
1030-1200 Plenary Session 7
Hypoxia and Anaerobiosis
Room Grosser Saal
Chair V. A. ). Kempf (Frankfurt a. M.), M. Rother (Dresden)
1080 Hypoxia and response to infection
INV22 R. S. Johnson (Cambridge /GB)
1052 Hypoxia induction during shigella infection
INV23 B. Marteyn (Paris/FR)
1114 Insights into an ancient anaerobe - Methanococcus maripaludis
INV24 W. Whitman (Athens, GA/US)
1136 The gut microbiota of termites - evolutionary origin and functional adaptions
INV25 A. Brune (Marburg)
1200-1215 Poster Prize Awards
(Awardees will be informed in time with a short notice on their Poster)
1280-1330 Lunch Break/Industrial Exhibition
1230-1330 Late Breaker Session

Abstracts containing new data and information that could not have been submitted
in due time, can now be submitted and will be considered as ,Late Breaker Abstracts®.

Late Breaker Abstracts are very competitive; only abstracts describing unknown, new and/or acute onsets
(e.g. hospital hygiene) can be considered. Retrospective studies will not be considered. Due to the nature of
Late Breaker Abstracts only a few submissions will be eligible for presentation.

This session will only take place if there were submitted acute cases which have to be dealed with.
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1330-1500 Oral Session 40
Infection Immunology 2 (FG Il)
Room Saal 1
Chair G. von Zandbergen (Langen), C. Holscher (Zirich/CH)
1330 Development and Evaluation of an mRNA-based Vaccine Against Staphylococcus aureus
Vo7 J. Hantzschmann, C. Stein, |. Bekeredjian-Ding (Bonn)
1345 Comprehensive transcriptome and quantitative proteome analyses of a macrophage-intrinsic type | and Il
[IVO8 IFN-dependent defense pathway that restricts an intracellular bacterium in the lung
J. Naujoks, C. Tabeling (Berlin), B. Dill (Dundee/GB), C. Hoffmann (Minchen), A. Brown (Melbourne /AU)
M. Kunze, A. Peter, H.-J. Mollenkopf, A. Dorhoi, O. Kershaw, A. Gruber, L. E. Sander (Berlin)
S. Herold (GieBen), M. Witzenrath (Berlin), E. L. Hartland (Melbourne/AU), N. Suttorp (Berlin)
S. Bedoui (Melbourne/AU), H. Hilbi (Minchen), M. Trost (Dundee/GB), B. Opitz (Berlin)
1400 Live cell imaging of autophagy in Leishmania infected human primary macrophages
V09 G. van Zandbergen, M. Thomas (Langen)
1415 Induction of collagen IV autoimmunity by streptococcal M protein is PARF-specific
V10 G. Gulotta, R. Bergmann (Braunschweig), V. Sagar (Chandigarh/IN), D. P. Nitsche-Schmitz (Braunschweig)
1430 CD1b restricted T cell antigens of Mycobacterium tuberculosis - a particular focus on mannosylated
v Lipoarabinomannan
C. Spohr, S. Battenfeld, E. Kaufmann (Langen), M. Gilleron (Toulouse/FR), S. Stenger (UIm)
Ma. Bastian (Langen)
1445 Effects of bacterial infection on primary human macrophage subpopulations
V12 A. Sedlag, C. Riedel (UIm)
1330-1500 Oral Session 41
Metabolism and Metabolomics (SL MM & SM)
Room Konferenz 1
Chair J. Frerichs (Frankfurt a. M.), C. Jogler (Braunschweig)
1330 The lipidome of Myxococcus xanthus
MMV03 T. Ahrendt, W. Lorenzen, H. B. Bode (Frankfurt a. M.)
1345 The first 2D GC/MS non-targeted metabolomic analysis of bacteria and archaea by use of the new version of
MMVO04 the automated software MetaboliteDetector
C. Schauer, C. Nieke, C. Nienhagen, J. Wolf, D. Schomburg (Braunschweig)
1400 New insights into methylotrophy of the thermophilic methylotroph Bacillus methanolicus
MMVO05 B. Litsanov, J. Miiller, A. Ochsner, Fa. Meyer, P. Schiirch, M. Bortfeld-Miller, P. Kiefer, J. Vorholt (Zirich/CH)
1415 The essential putative cysteine desulfurase MPN487 from M. pneumoniae is a H2S producing enzyme and
MMVO06 involved in virulence
S. GroBhennig, J. Busse, J. Stiilke (Gottingen)
1430 Sulfoglycolysis in Escherichia coli K-12 closes a gap in the biogeochemical sulfur cycle
MMVO07 D. Schleheck, M. Weiss, A.-K. Felux, K. Denger, A. Cook (Konstanz)
1445 Disinfectants as environmental pollutants: Novel mechanisms of microbial biotransformation and
MMVO08 detoxification
R. Schliter, A. Mikolasch, F. Schauer (Greifswald)
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1330-1500 Oral Session 42
Regulation and Signaling 2 (SL RS)

Room Konferenz 2+3
Chair C. Welte (Nijmegen/NL), R. Heermann (Miinchen)
13%0 Multitasking by PIl Proteins - energy state sensing differentially affects NtcA activation and arginine synthesis
RSV09 in Cyanobacteria
K. Forchhammer (Tibingen)
1345 Regulation of the Bacillus subtilis ECF-sigma factor 6X
RSV10 J. Heinrich, K. Schéafer, M. Mildner, T. Wiegert (Zittau)
1400 Interdependence between different layers of the cell envelope stress response in Bacillus subtilis
RSV 11 J. Radeck, P. Orchard, M. Kirchner, C. Hofler, S. Gebhard, T. Mascher (Planegg-Martinsried)
G. Fritz (Planegg-Martinsried, Miinchen)
1415 Pathogens talking to each other in dental biofilms - Crossfeeding and interkingdom communication in dual-
RSV 12 species biofilms of Streptococcus mutans and Candida albicans
. Wagner-Débler, H. Sztajer, S. Szafranski, J. Tomasch, M. Reck, M. Nimtz, M. Rohde (Braunschweig)
1430 Elucidating the function of the mazEF Toxin-Antitoxin System from Staphylococcus aureus
RSV13 C. F. Schuster (Tibingen), K. U. Férstner, C. M. Sharma (Wirzburg), R. Bertram (Tibingen)
1445 Synechocystis sp. PCC 6803, a representative expressing multiple clock protein homologs
RSV 14 A. Wiegard (Disseldorf), A. K. Dérrich (GieBen), C. Beck, S. Hertel (Berlin), A. Wilde (Freiburg)

|. M. Axmann (Dusseldorf, Berlin)

1330-1500 Oral Session 43
Host-Microbes Interactions - Virulence Factors and Infection Models (SL HM)

Room Konferenz 4

Chair D. Hofreuter (Hannover), K. Ohlsen (Wiirzburg)

1330 Tissue specific colonization pattern as consequence of metabolic diversity between C.jejuni and C.coli
HMV 16 J. Mohr, H. Vorwerk, P. Griining (Hannover), K. Methling (Greifswald), A. von Altrock, O. Wensel (Hannover)

S. Bhuju, K. Schmidt-Hohagen, D. Schomburg (Braunschweig), M. Lalk (Greifswald), P. Valentin-Weigand
D. Hofreuter (Hannover)

1345 The immune system of the carpenter ant Camponotus floridanus is involved in the surveillance of its bacterial
HMV 17 endosymbiont

M. Kupper, J. Vanselow, S. K. Gupta, T. Dandekar, A. Schlosser, R. Gross (Wirzburg)
1400 Interplay of Streptococcus suis und swine influenza virus during co-infection in a porcine ex vivo precision-cut
HMV18 lung slice model

M. Seitz (Hannover), F. Meng, N.-H. Wu, G. Herrler, P. Valentin-Weigand (Hannover)
1415 Functional high-throughput screening identifies the miR-15 microRNA family as cellular restriction factors for
HMV19 Salmonella infection

C. Maudet, U. Sunkavalli, M. Sharan, K. U. Forstner (Wirzburg), M. Mano (Trieste/IT), A. Eulalio (Wiirzburg)
1430 Novel immunostimulatory flagellin-like protein FlaC in unsheathed Helicobacter and Campylobacter species
HMV20 E. Leno, E. Gripp (Hannover), S. Maurischat (Berlin), B. Kaspers (Miinchen), K. Tedin (Berlin), S. Klose

C. Josenhans (Hannover)
1445 Identification by TnSeq of a novel Staphylococcus aureus virulence regulator orchestrating leukocyte
HMV21 cytotoxicity

S. Das, B. Osterreich, K. U. Férstner, A.-C. Winkler (Wirzburg), R. Reinhardt (K&In), K. Ohlsen, J. Vogel
T. Rudel, M. Fraunholz (Wiirzburg)
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1330-1500 Oral Session 44
Genomics and Metagenomics 2 (SL GM)
Room Konferenz 5
Chair S. Niemann (Borstel), U. Nibel (Braunschweig)
1330 Characterization of the Campylobacter coli Methylome
GMV07 W. Masanta, A. M. Goldschmidt, M. Dilcher, N. L.-A. Mund, R. Lugert, U. GroB, A. E. Zautner (Gottingen)
1345 Whole-genome sequencing of Coxiella burnetii without prior culture or amplification
GMVO08 M. Walter (Neuherberg, Freising), M. Runge (Braunschweig, Hannover), M. Ganter (Hannover)
D. Frangoulidis (Miinchen)
1400 Diversity of resistance plasmids in bacteria from the Warsaw wastewater treatment plant
GMV09 M. Adamczuk, L. Dziewit, D. Bartosik (Warsaw/PL)
1415 Genome analyses of human pathogenic Lichtheimia species
GMV10 V. U. Schwartze, S. Winter, E. Shelest, F. Horn, V. Valiante, J. Linde (Jena), M. Sammeth (Barcelona/ES)
K. Voigt (Jena)
1430 Comparative genome sequencing reveals within-host evolution of Neisseria meningitidis during invasive
GMV 11 disease
J. Klughammer (Wien/AT), M. Dittrich (Wirzburg), J. Blom, A. Goesmann (GieBen), U. Vogel
M. Frosch (Wiirzburg), C. Bock (Wien/AT), T. Miiller (Wirzburg), C. Schoen (Wiirzburg)
1445 Recent changes in the MG-RAST metagenome analysis portal
GMV12 Fo. Meyer (Argonne, IL/US)
13301500 Oral Session 45
Biotechnology 4 - Enzyme Catalysis (SL BT)
Room Konferenz 6
Chair S. Kara (Dresden), J. Rudat (Karlsruhe)
1330 Development of a two-enzyme system comprising of an aryl-alcohol oxidase and a dye-decolorizing peroxidase
BTV19 I. Galperin, C. Lauber, A. Javeed, H. Zorn, M. Riihl (GieBen)
1348 Synthesis of chiral B-amino acids via Lipase/Transaminase reaction cascade
BTV20 S. Dold, C. Syldatk, J. Rudat (Karlsruhe)
1400 Investigation of structural determinants for substrate specificity in zinc dependent alcohol dehydrogenases
BTV21 C. Loderer, M. Ansorge-Schumacher (Dresden)
1415 Full surfactant resistance landscape of Bacillus subtilis lipase A
BTV22 A. Fulton (Julich), J. Frauenkron-Machedjou (Aachen), P. Skoczinski (Jilich), U. Schwaneberg (Aachen)
K.-E. Jaeger (Julich)
1430 Synthetic biology as means for enzyme optimization: improving Thermoanaerobacter tengcongensis esterase
BTV23 by incorporation of non-canonical amino acids
A. Kriiger (Hamburg), M. G. Hoesl (Berlin), A. Peters (Hamburg), N. Budisa (Berlin), G. Antranikian (Hamburg)
1445 Dried fungal Enzymes, a Lipase, a Threonine Aldolase, and a Laccase were entrapped in Epoxy Resin to coat
BTV24 a solid Support
S. Barig (Senftenberg), S. Merting, K. Schnitzlein (Cottbus), K.-P. Stahmann (Senftenberg)
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1330-1500 Oral Session 46
Microbial Cell Biology 2 (SL CB, SL BE & SL TS)

Room Konferenz 7+8
Chair A. Treuner-Lange, F. Dempwolff (Marburg)
1330 PPK1 and PPK2-independent formation of polyphosphate in Ralstonia eutropha
CBV09 T. Tumlirsch, A. Kaufmann, D. Jendrossek (Stuttgart)
1345 Bacterial membrane domains in super resolution
CBV10 F. Dempwolff, A. Stroh (Marburg), N. Takeshita, R. Fischer (Karlsruhe), C. Stirmer (Konstanz)
P. L. Graumann (Marburg)
1400 The structure of the halobacterial gas vesicle by cryo-electron tomography
CBV11 D. Bollschweiler (Martinsried), F. Pfeifer, K. Faist (Darmstadt), F. Beck, R. Danev, H. Engelhardt (Martinsried)
1415 Analyses of chromosome and replisome dynamics in Myxococcus xanthus reveal a novel chromosome
CBV12 arrangement
A. Treuner-Lange, A. Harms, D. Schumacher, L. Sggaard-Andersen (Marburg)
1430 The role of the rhomboid protease in virulence factor secretion by Listeria monocytogenes
CBV13 E. Sysolyatina, Y. Chalenko, S. Ermolaeva (Moskau/RU), A. Surin (Puschino/RU)
1445 Swarming Bacteria as Freight Haulage Systems - how Paenibacillus vortex physically transports antibiotic
CBV14 resistant cargo bacteria to the mutual advantage of both species

C. Ingham (Utrecht/NL)

13301500 Oral Session 47
Microbial Diversity and Ecology 3 (SL DE)

Room Seminar 3+4
Chair L. Adrian (Leipzig), M. Mihling (Freiberg)
1330 Water-uptake by desiccated terrestrial Nostoc commune colonies from a saturated NaCl solution:
DEV19 consequences for the recultivation of associated heterotrophic bacteria
N. Feyh (Berlin), J. Janchen (Wildau), U. Szewzyk (Berlin)
1345 Solutions to the public goods dilemma in bacterial biofilms
DEV20 K. Drescher, C. Nadell, H. Stone, N. Wingreen, B. Bassler (Princeton, NJ/US)
14090 Assessing the ecological niches of not-yet-cultured Acidobacteria in situ
DEV21 J. Sikorski, V. Baumgartner, J. Overmann (Braunschweig)
1415 In-situ Protein-SIP in a constructed wetland model system reveals Ralstonia as the key genus for aerobic
DEPO9 toluene degradation

V. Linsmann, U. Kappelmeyer, R. Benndorf, H. J. Heipieper, J. A. Miiller, M. von Bergen (Leipzig),
M. Késtner, N. Jehmlich (Leipzig)

1430 How rare biosphere members contribute to biogeochemical cycling - the ecology of low abundance sulfate
DEV23 reducers in the hidden sulfur cycle of a model peatland
B. Hausmann (Wien/AT), K.-H. Knorr (Miinster), S. Malfatti, S. Tringe
T. Glavina del Rio (Walnut Creek, CA/US), M. Albertsen, P. H. Nielsen (Aalborg/DK), U. Stingl (Thuwal/SA)
A. Loy (Wien/AT), M. Pester (Konstanz; Wien/AT)

1445 Temporal and depth-related variability of microbial communities in soils along an ecosystem development
DEV24 gradient
S. Turner, M. Blothe, R. Mikutta, S. Meyer-Stiive, G. Guggenberger, R. Dohrmann, A. Schippers (Hannover)
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13301500 Working Group Session 8 (DGHM)
Antibiotic Stewardship und Infektionskontrolle gehéren
zusammen (FG PR & StAG HY)

Room Seminar 5+6

Chair M. Just (Nlrnberg), S. Scheithauer (Gottingen)

1330 Antibiotic Stewardship - die Rolle des Mikrobiologen

HYV16 M. Just (Nirnberg)

1352 Antibiotic Stewardship - die Rolle des Apothekers

HYV17 M. Fellhauer (Freiburg)

1414 Antibiotic Stewardship an einem Universitatsklinikum - Universitat Regensburg
HYV18 B. Salzberger (Regensburg)

1436 Antibiotic Stewardship und Krankenhaushygiene aus einer Hand

HYV19 N.N.
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ANAEROBIC METABOLISM

AMV01

A Regulatory Link Between Nitrate and Oxygen Respiration in
Streptomyces coelicolor

D. Falke*', M. Fischer', R. G. Sawers'

'Martin-Luther-Universitit Halle-Wittenberg, Institut fiir
Biologie/Mikrobiologie, Halle, Germany

The ability to use oxygen as terminal electron acceptor is the main
characteristic of aerobic as well as facultative aerobic bacteria. As an
obligate aerobic soil-dwelling actinobacterium Streptomyces coelicolor
requires oxygen for growth. Its developmental program is characterized by
undergoing a complex life cycle, including three stages: vegetative hyphae,
hydrophobic aerial hyphae and spore formation. Recent studies have
revealed that, despite being an obligate aerobe, Strepfomyces is also able to
use nitrate as electron acceptor during periods of hypoxia. Reduction of
nitrate is catalyzed by respiratory nitrate reductases (Nars), which are multi-
subunit, membrane-associated enzymes that couple electron transfer to
energy conservation. The genome of S. coelicolor has three copies of the
narGHJI operon. The three Nar enzymes are not redundant but rather appear
to have distinct functions in the developmental program of the bacterium -
. The genome of S. coelicolor also includes genes coding for various types
of terminal oxidases. By modulating the levels of terminal oxidases and by
respiring with nitrate S. coelicolor is thus able to conserve energy under a
variety of environmental conditions. In this study a comparative analysis of
respiratory chain mutants revealed a link between nitrate and oxygen
respiration during the complex life cycle of the bacterium. Analysis of a
mutant lacking the bc/ complex as well as the cytochrome aa3 oxidase
showed no measurable activity of the spore-specific Narl enzyme, despite
the enzyme being detectable as revealed by western blotting. Biochemical
and physiological methods demonstrated that resting spores and mycelium
harbour active oxidases. Using an exogenous electron donor, enzyme
activities of both the cytochrome bc; complex and cytochrome aa;
oxidoreductase components of the respiratory chain were detectable in
solubilized membrane fractions of spores and mycelium. Furthermore,
cytochrome aa; oxidoreductase activity could be visualized by direct
staining after native PAGE, which was confirmed by use of defined
knockout mutants. Transcription analyses demonstrated that mRNA
transcripts of a newly identified and additional ubiquinol:cytochrome ¢
oxidase complex were mainly present in resting spores, indicating that S.
coelicolor harbours spore-specific respiratory chain components for energy
conservation. Taken together, these data indicate that S. coelicolor retains
the ability to respire using either oxygen or nitrate as electron acceptor
during its developmental program and suggest a link between the two
respiratory routes to govern Narl activity in spores.

References
! Fischer et al. (2010) Microbiology. 156:3166-79
2 Fischer et al. (2013) Mol Microbiol. 89(6):1259-73

AMV02

Comparing benzene degradation under sulphate- and nitrate-
reducing conditions

A. H. Keller*', C. Royz, S. Kleinsteuber?, C. VogtI

! Helmholtzzentrum fiir Umweltforschung UFZ, Isotopenbiogeochemie,
Leipzig, Germany

’Helmholtzzentrum fiir Unweltforschung UFZ, Umweltmikrobiologie,
Leipzig, Germany

Anaerobic mineralisation of benzene under sulphate-reducing conditions has
been observed on-site in groundwater-percolated sand-filled columns at an
industrial site 50 km south-west of Leipzig contaminated mainly with
benzene. Previous investigations regarding consortia structure and metabolic
pathways revealed hints for a syntrophic mechanism of benzene degradation.
It is divided in a benzene-metabolising step done by a fermenting key
microbe assigned to the genus Pelotomaculum and a sulphate-reducing step
to consume the generated electrons and acetate by e- and J-proteobacteria
[Herrmann et al., 2010]. At field site, the consortia were shifted successfully
to nitrate as terminal electron acceptor by artificially adding it, further
supporting the syntrophy model. Sand from the columns was incubated in
laboratory microcosms to determine the microbial composition, benzene
degradation kinetics and stable carbon and hydrogen isotope fractionation of
benzene during degradation. Subsequently, the obtained data were compared
with results from benzene-degrading sulphate-reducing cultures of previous
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studies also cultivated in microcosms. For analysing the phylogenetic
composition, T-RFLP fingerprinting was applied using three restriction
enzymes (BstUl, Hhal, HpyCHA4III). Results revealed the absence of the
Pelotomaculum phylotype during prolonged incubation under nitrate-
reducing conditions. Nevertheless, degradation rates (up to 16 uM d™') were
potentially higher compared with sulphate-cultures described in literature
[Vogt et al., 2007]. Considering these results together with observed changes
in community composition, determining enrichment factors ¢ for carbon and
hydrogen isotope fractionation could give an insight into the fundamental
metabolism with new key microbes. Summarised, new consortia based on a
nitrate reduction step were successfully established still with the capability
to degrade benzene. In perspective, they could be used in bioremediation
strategies at the field site.

References

[1] Herrmann, S., Kleinsteuber, S., Chatzinotas, A., Kuppardt, S., Lueders, T.,
Richnow, H.-H., Vogt, C., 2010, Functional characterization of an anaerobic benzene-
degrading enrichment culture by DNA stable isotope probing, Environmental
Microbiology, 12: 401 - 411

[2] Vogt, C., Godeke, S., Treutler, H.-C., Wei3, H., Schirmer, M., Richnow, H.-H.,
2007, Benzene oxidation under sulfate-reducing conditions incolumns simulating in
situ conditions, Biodegradation, 18: 625 - 636

AMV03

Identification of naphthalene carboxylase subunits of the
sulfate-reducing culture N47

J. K6lschbach*!, H. Mouttaki', J. Merl?, R. U. Meckenstock'

'Helmholtz Zentrum Miinchen, Institut fiir Grundwasserckologie,
Neuherberg, Germany

’Helmholtz Zentrum Miinchen, Research Unit Protein Science, Neuherberg,
Germany

Non-substituted polycyclic aromatic hydrocarbons are very difficult to
degrade in the absence of molecular oxygen and the underlying anaerobic
biochemical reactions are only poorly understood. Metabolite analyses have
indicated that for the model compound naphthalene, carboxylation was the
first reaction activating such a chemically stable molecule. Moreover,
Mouttaki et al. recently brought biochemical evidence confirming the
carboxylation reaction in the sulfate-reducing culture N47. Naphthalene
carboxylase converts naphthalene and "“C-labelled bicarbonate to 2-
[carboxyl-"*C]naphthoic acid at a rate of 0.12 nmol min" mg™ of protein in
crude cell extracts of N47. Additionally, it exhibits an isotopic exchange
capability indicating the formation of free reversible intermediates. Previous
proteogenomic studies of N47 and the marine naphthalene-degrading strain
NaphS2 allowed identification of a gene cluster which products were
suggested to be carboxylase-like subunits potentially involved in the initial
reaction of naphthalene degradation. So far, the native purification of this
enzyme using N47 raw extract was unsuccessful. Therefore, we developed
alternative strategies to identify the native naphthalene carboxylase subunits.
A differential protein induction analysis on blue native PAGEs led to the
identification of potential subunits of the naphthalene carboxylase of N47 in
native conformation. Moreover, the identified subunits are encoded in an
operon structure within the previously mentioned naphthalene carboxylase
gene cluster. Here, we were able to show the interaction of the gene products
of this cluster for the first time. Additionally, these findings were supported
by a pull-down approach revealing in vitro interaction partners of a
heterologously produced GST-tagged naphthalene carboxylase subunit.
Based on these lines of evidence, we propose the naphthalene carboxylase to
be a complex of at least 750 kDa.

AMV04

Iron-sulfur/flavoproteins involved in the anaerobic degradation
of naphthalene

S. Estelmann*', I. Blank', A. Feldmann', C. Eberlein', M. Boll'

!Institute of Biology II, University of Freiburg, Freiburg, Germany

The anaerobic degradation of environmentally relevant polycyclic aromatic
hydrocarbons has been studied in the sulfate-reducing, naphthalene-
degrading cultures N47' and NaphS2®. The key intermediate 2-naphthoyl-
CoA (NCoA) was found to be dearomatized by 2-naphthoyl-CoA reductase
(NCR) to 5,6,7,8-tetrahydro-2-NCoA (THNCoA), as evidenced by in vitro
assays and enriched enzyme preparations®®. NCR is a flavoprotein of the old
yellow enzyme family (OYE). Surprisingly, heterologously expressed genes
encoding NCR (ncr) from both N47 and NaphS2 catalyzed only the two-
electron reduction of NCoA to 5,6-dihydro-2-naphthoyl-CoA (DHNCoA).
Both NCRs contained FAD, FMN and a FeS cluster; they were not oxygen-



70 | ABSTRACTS - ORAL PRESENTATIONS

sensitive and not ATP-dependent. A gene encoding a second putative OYE
family member adjacent to that coding for NCR was heterologously
expressed and characterized as a specific 5,6-dihydro-2-naphthoyl-CoA
reductase (DHNCR) catalyzing the two-electron reduction of the substrate to
THNCOoA. In the same transcriptional unit a gene putatively coding for the
Fe/S-flavoprotein ~ components of NADH:quinone oxidoreductases
(NuoEFG) was heterologously expressed and characterized as a
NADPH:acceptor oxidoreductase. This third FeS/flavoprotein is suggested
to serve as natural electron donor for both, NCR and DHNCR probably by
coupling the endergonic reduction of NCoA to the exergonic one of
DHNCOA in an electron bifurcation process.

References

! Annweiler et al (2002), Appl Env Microbiol 68:852-8
% Galushko et al (1999), Environ Microbiol 1:415-20

3 Eberlein et al (2013), Environ Microbiol 15:1832-41
* Eberlein et al (2013), Mol Microbiol 88:1032-9

AMV05

Simultaneous involvement of a phenylacetaldehyde
dehydrogenase and an aldehyde:ferredoxin oxidoreductase in
anaerobic phenylalanine metabolism

G. Schmitt*', C. Debnar-Daumler', J. Heider'

! Philipps-Universitit Marburg, Laboratory of Microbial Biochemistry,
Marburg, Germany

The denitrifying Beta-proteobacterium Aromatoleum aromaticum is a
degrader of a variety of refractory aromatic compounds and hydrocarbons in
anoxic environments (1). Our interest focuses on the anaerobic degradation
of phenylalanine (Phe), 2-phenylethylamine and related compounds. Their
degradation proceeds via the intermediate phenylacetate to benzoyl-CoA
which is the common intermediate in anaerobic metabolism of aromatic
compounds. Most enzymes involved have been identified apart from the
enzyme(s) catalysing the oxidation of the intermediate phenylacetaldehyde
to phenylacetate. Two distinct enzymes were found to catalyse this step
when A. aromaticum was growing on Phe. We identified and purified a
NAD/NADP-dependent phenylacetaldehyde dehydrogenase (PDH) which is
highly specific for phenylacetaldehyde and shows substrate-inhibition.
Additionally, an aldehyde:ferredoxin oxidoreductase (AOR) was found to
catalyse this step with variable rates, albeit this enzyme also oxidises several
other aromatic and aliphatic aldehydes with similar rates (2). Therefore we
conclude that the PDH is the main enzyme of the metabolic pathway
whereas the AOR has mostly detoxifying functions and is active when
aldehydes accumulate, dependent on the growth conditions. Further
evidence for this hypothesis will be presented. The AOR was enriched and
shown to depend on tungsten (W) incorporated into the pterin cofactor
whereas the nitrate reductase (NAR) depended on molybdenum (Mo). In
conclusion, A. aromaticum is one of few organisms which are able to
discriminate these chemically similar metals for the specific incorporation
into the respective enzymes (2). The genome of 4. aromaticum (1) contains
multiple copies of genes for specific uptake of MoO,* or WO,” to the cell as
well as genes for their incorporation into the cofactor as potential candidates
for regulation. We are in the process of elucidating these mechanisms based
on the creation and phenotypic characterisation of mutants.
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The betaproteobacteria "Aromatoleum aromaticum" pCyN1 and "Thauera"
sp. pCyN2 anaerobically degrade the aromatic plant-derived hydrocarbon p-
cymene (4-isopropyltoluene) under nitrate-reducing conditions. Metabolite
analysis of p-cymene-adapted "A. aromaticum" pCyN1 cells demonstrated
the specific formation of 4-isopropylbenzyl alcohol and 4-
isopropylbenzaldehyde, whereas with "Thauera" sp. pCyN2 exclusively 4-
isopropylbenzylsuccinate and tentatively identified (4-isopropylphenyl)
itaconate were observed. 4-Isopropylbenzoate on the contrary was detected
with both strains. Proteogenomic investigation of p-cymene- versus
succinate-adapted cells of the two strains revealed distinct protein profiles,
reflecting the formation of the different metabolites from p-cymene. "A.
aromaticum" pCyNl1 specifically formed (i) a putative p-cymene
dehydrogenase (termed CmdABC) predicted to hydroxylate the methyl
group of p-cymene, (ii) two dehydrogenases putatively oxidizing 4-
isopropylbenzyl alcohol (Idh) and 4-isopropylbenzaldehyde (Iad), and (iii) a
putative 4-isopropylbenzoate-CoA ligase (IclA). The p-cymene-specific
protein profile of "Thauera" sp. pCyN2, on the other hand, encompassed
proteins homologous to subunits of toluene-activating benzylsuccinate
synthase (termed isopropylbenzylsuccinate synthase IbsABCDEF, identified
subunits IbsAE) and homologs of the benzylsuccinate B-oxidation (Bbs)
pathway (termed BisABCDEFGH, all identified except for BisEF). This
study demonstrates that two related denitrifying bacteria employ
fundamentally different peripheral degradation routes for one and the same
substrate, p-cymene, with the two pathways apparently converging at the
level of 4-isopropylbenzoyl-CoA. Moreover, the presumptive p-cymene
dehydrogenase CmdABC could represent the first known oxygen-
independent enzyme that hydroxylates a benzylic methyl group of an
aromatic hydrocarbon.
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The epsilonproteobacterium Sulfurospirillum multivorans is able to grow
anaerobically via organohalide respiration using tetrachloroethene (PCE) as
terminal electron acceptor. The reductive dechlorination of PCE or
trichloroethene (TCE) is mediated by the PCE reductive dehalogenase
(PceA), a cobamide-containing iron-sulfur protein. PceA represents the
terminal oxidoreductase of a so far uncharacterized respiratory chain. The
cobamide cofactor of PceA, which is essential for the reduction of PCE or
TCE, is the unusual norpseudo-B,,. This cofactor has an adenine as lower
ligand base and an ethanolamine as linker moiety in its nucleotide loop [1].
In general, reductive dehalogenases display no sequence homologies to other
cobamide-containing proteins, the structures of which are known.

In this study, a mutant strain of S. multivorans producing an affinity-tagged
PceA was generated. A purification protocol was established allowing for
the isolation of highly active enzyme, which was subjected to crystallization
and structural analysis. This is the first report on a reductive dehalogenase
structure so far. In crystals of PceA (resolution of dyi= 1.65A) the
norpseudo-By; is bound in its base-off conformation via hydrogen bonds to
the polypeptide chain. The halogenated substrate enters the active site via a
defined substrate channel. From the topology of the two [4Fe-4S] clusters a
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sequential electron transfer to the norpseudo-B), can be deduced. The PceA
crystals were found to bind TCE in the active site of the enzyme. Next to
chlorinated alkenes, also chlorinated phenols were shown to bind at this
position. In order to test for the conversion of aromatic organohalides by
PceA, different chlorophenols were applied as substrate in the enzyme assay.
Phenols with two or three chlorine substituents were also reductively
dechlorinated, although at significantly lower rates than PCE or TCE. This
result extends the substrate spectrum of PceA to aromatic organohalides.
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Dehalococcoides mccartyi strains dehalogenate a wide range of halogenated
compounds. The bacterium is viewed as a useful and efficient organism to
eliminate halogenated pollutants in the environment. However, current
anaerobic transformations catalyzed by Dehalococcoides strains are only
well studied for chlorinated and simply structured compounds such as
chlorinated benzenes, ethenes, ethanes and propanes. Transformations of
brominated aromatics with several rings and non-halogen substituents are
less investigated. Here, we demonstrate organobromine respiration of
Dehalococcoides mccartyi strain CBDB1  with tetrabromobisphenol A
(TBBPA) and bromophenol blue (BPB). Strain CBDB1 completely
converted tetrabromobisphenol A to bisphenol A and bromophenol blue to
phenol red with a stepwise removal of the bromide substituents. Meanwhile,
toxic effects of the two electron acceptors were investigated. No clear
debromination activity or cell growth was observed when CBDBI1 was
cultivated with 10 uM of TBBPA or 20 uM of BPB. However, when the
electron acceptor was added stepwise from nM to uM levels, debromination
of both compounds was achieved but with different cell growth rates.
Different initial concentrations of BPB were applied to strain CBDBI to
investigate toxicity in more detail. Furthermore, shotgun proteomics will be
applied to both cultures to investigate the genes induced compared with
cultures using chlorinated compounds as electron acceptors. Our results
indicate that the toxicity of brominated phenol aromatics on organobromine
respiration by strain CBDB1 decreases with higher water solubility. This
information can be useful for the application of Dehalococcoides strains for
in situ bioremediation in the future.
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Benzene and alkylated aromatic compounds are amongst the most persistent
contaminants in our environment. The aerobic degradation proceeds fast and
is well understood whereas the anaerobic degradation is not fully explored
yet. Many cultures that are able to degrade these substances anaerobically
are of syntrophic nature. Thus, they rely deeply on the relationships between
their key players. The anaerobic culture investigated originates from a
column system that is percolated with benzene contaminated groundwater
from the aquifer below a former hydrogenation plant in Zeitz, Saxony [1].
Protein stable isotope probing (Protein-SIP) is a newly developed method to
unveil elemental fluxes in mixed microbial communities [2]. This is
achieved with time-resolved metabolic labeling of the cultures with e.g. "°C,
N or *S and subsequent analysis of the resulting proteomes with high
resolution mass spectrometry. Studies using *C-Protein-SIP showed that the
sulfate-reducing microbial community, originating from the aquifer columns
described above, can be divided into three metabolic groups by their isotopic
incorporation patterns: Firstly, benzene degraders which are related to the
Clostridiales species Pelotomaculum. Secondly, organisms closely related to
Deltaproteobacteria which thrive on fermentation products of group I,
heterotrophic CO, fixation and sulfate reduction and thirdly, putative
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scavengers belonging to the Bacteroides/Chlorobi group [3]. Additionally,
acetate is suspected to be a central intermediate of the culture [4]. Pulsed
13C,-acetate Protein-SIP did not only approved the previously determined
groups, but also revealed a complex secondary metabolism including Delta-
and Epsilonproteobacteria as well as Archaea. Metabolomic analyses,
focused on both the first degradation product and the organic acid
intermediate, should unveil further insights into the carbon flux of the
community. In general, pure cultures in artificial systems are investigated to
reveal in situ degradation capability. In this study, a prevalent microbial
consortium that is able to degrade benzene in situ is analyzed in order to
understand the underlying pathways of degradation.
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A range of sugar-fermenting microbes are able to produce 2,3-butanediol
including Bacillus amyloliquefaciens, Bacillus subtilis, Enterobacter
aerogenes, Klebsiella pneumonia, Klebsiella oxytoca, Lactococcus lactis,
Paenibacillus polymyxa, and Serratia marcescens. Recently, it was shown
that the three acetogenic bacteria Clostridium ljungdahlii, Clostridium
ragsdalei, and Clostridium autoethanogenum produce small amounts of 2,3-
butanediol using steel mill waste gas as carbon source.

Acetogenic bacteria can use CO as carbon source via the Wood-Ljungdahl
pathway. One molecule CO can directly enter the carbonyl branch, while
another molecule of CO can be oxidized to CO, by a carbon monoxide
dehydrogenase (CODH). The resulting energy of this reaction is captured as
reduced ferredoxin. CO; can enter then the methyl branch, but this depends
on whether CO serves as carbon and energy source, or if another energy
source such as hydrogen is present. If hydrogen is present, additional
reducing equivalents are available, which results in a proportional increase
in carbon assimilation. CO and/or CO, are transformed to the central
intermediate acetyl-CoA that can be converted into different products such
as acetate and ethanol. Here we show that C. ljungdahlii produced 2,3-
butanediol with a concentration of 7.77 mM on syngas. C. ragsdalei and C.
autoethanogenum produced less 2,3-butanediol than C. ljungdahlii, and it
was demonstrated that  Clostridium  aceticum and  Clostridium
carboxidivorans did not produce any 2,3-butanediol, when grown on syngas.
Since C. [jungdahlii showed the best performance in 2,3-butanediol
production on syngas, the genes for 2,3-butanediol synthesis starting from
pyruvate alsS (acetolactate synthase), budA (acetolactate decarboxylase),
and 2,3bdh (2,3-butanediol dehydrogenase) of this organism were chosen to
create a 2,3-butanediol overexpression plasmid. The overexpression of the
three genes responsible for 2,3-butanediol formation in C. ljungdahlii led to
slightly increased 2,3-butanediol concentrations.
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Denitrification is a process used by different species of bacteria to generate
energy under anaerobic conditions. In this process, nitrate is reduced to
nitrogen via nitrite, nitric oxide and nitrous oxide. The second step of
denitrification is catalyzed by the cytochrome cd, nitrite reductase NirS in
Pseudomonas aeruginosa. Each subunit of the homodimeric NirS contains a
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covalently bound heme ¢ and a noncovalently bound heme d;, which is also
the active centre for the reduction of nitrite to nitric oxide [1]. The
isobacteriochlorin heme d; is unique to the NirS and it is synthesized by
enzymes encoded in the nir operon (nirSMCFDLGHJEN). NirFDLGHIJE
were shown to be essential for heme d, biosynthesis [2]. The last gene in the
nir operon, nirN, encodes a periplasmic c-type cytochrome with 24 %
identity to NirS. NirN was shown to bind heme d, and transfer it to the NirS
in vitro. It is therefore thought to be important for transport and insertion of
the isobacteriochlorin into the NirS [3]. Furthermore, NirN was shown to
interact with NirF and NirS during the maturation of the cytochrome cd,
nitrite reductase [4]. However, recent evidence suggests that NirN might
also play a role in heme d, biosynthesis. The UV-Vis spectra of the
periplasmic extract of a Pseudomonas aeruginosa AnirN mutant display
distinct differences in the heme d; absorption bands compared to the wild
type. Furthermore the UV-Vis spectra of NirS purified from the P.
aeruginosa AnirN mutant are not consistent with the presence of the
conventional heme d;. Solvent extraction and MS analysis of the cofactor
suggest that a precursor of the isobacteriochlorin is formed in the AnirN
mutant. Thus, NirN might be involved in the last step of heme d,;
biosynthesis before transferring the cofactor to NirS.
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E. coli hydrogen production was observed in 1931 [1]. Later, three [NiFe]-
hydrogenases were identified [2], but it was not until modern genetic tools
became available that the components for the hydrogen-producing formate
hydrogenlyase (FHL) complex could begin to be characterized [3]. At the
same time, sequence analysis revealed similarity between FHL and the
proton-pumping Complex I (NADH dehydrogenase) of the respiratory
chain. In E. coli the FHL complex is synthesized under fermentative growth
conditions and comprises a formate dehydrogenase component, that
catalyses the oxidation of formate to CO, and electrons, and a [NiFe]
hydrogenase catalytic subunit that reduces protons to water. Electron
transfer between the two components is facilitated by a further three [Fe-S]
cluster-containing proteins. Additionally, two integral membrane subunits,
HycC and HycD, anchor the metalloenzyme part to the cytoplasmic face of
the membrane. This membrane domain shares similarity with the proton-
pumping membrane domain of Complex I and, interestingly, in the absence
of the membrane proteins no H, is evolved from cells, suggesting membrane
attachment is critical for FHL operation. In this work, the structure and
function of the FHL HycC membrane protein has been explored. Conserved
lysine, histidine and glutamate residues in HycC were identified and strains
were constructed where those were substituted with alanine. Two of the
mutant strains, producing HycC H332 and E391, exhibited dramatic
reductions in hydrogen production, but surprisingly this effect was found to
be due to a complete destabilisation of the FHL complex. The correlating
glutamate in Complex I was previously shown to be important for function
[4], thus suggesting that a proton translocating mechanism could be possible
for the FHL complex, and that loss of this activity leads to enzyme inactivity
and degradation. In addition, a novel purification strategy was established to
purify all seven FHL subunits and analyze them electrochemically. These
experiments revealed that the hydrogenase component of FHL was able to
sustain good levels of hydrogen production even in the presence of high
amounts of its product H,. Combined these methods allow a completely new
characterization of a long known enzyme.
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The Crenarchacon Ignicoccus hospitalis and the Euryacharcheon
Nanoarchaeum equitans form a unique archaeal association, in which the
sulfur-reducing host . hospitalis provides all essential nutrients, lipids, and
amino acids to the associated N. equitans. The functional role of N. equitans,
i.e., being a symbiont or a parasite, remains unclear as large parts of the
physiology of the host is still poorly understood. 1. hospitalis comprises a
hydrogen:sulfur oxidoreductase to metabolize elemental sulfur but
surprisingly also genes that encode for proteins and enzymes required for
nitrate ammonification, e.g., a nitrate reductase as well as for nitrification,
e.g., two hydroxylamine oxidoreductases (IhHAO1,2). Latter belong to a
family of enzymes that in nitrifying bacteria are known to reduce
hydroxylamine to nitrite [1]. As the physiological role of such an enzymatic
reaction is not obvious in the exclusively sulfur reducing /. hospitalis we
have functionally and spectroscopically investigated the most abundant
IhHAOL1 showing that this enzyme is able to efficiently reduce nitrite in
vitro. To understand the structural basis of this functional inversion of the
HAO reaction we have solved the structure of IHHAO1 by lipid-cubic phase
to a resolution of 1.65 A. The trimeric ThnHAO1 exhibits significant
differences in secondary structure to previously crystallized homologues
found in nitrifying bacteria and anaerobic ammonium-oxidizing bacteria,
respectively [1,2]. Although having the positions of the eight hemes highly
conserved, it shows an altered heme coordination pattern that moreover does
not involve an interaction between adjacent subunits. We speculate that by
decoupling the individual subunits, nHAOT1 switches its function to a highly
activated nitrite reductase.
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Introduction: Ammonia-oxidizing archaea are widespread and abundant in
Nature and are thus considered to impact the global nitrogen cycle.
However, only few organisms have so far been cultivated or enriched.
Among these, Nitrososphaera viennensis represents the first organism from
a soil habitat that is amenable to detailed investigations because it can be
grown in pure laboratory cultures. Since bacterial ammonia oxidizers are
known to contribute to emissions of nitrous oxide (N,O) in particular from
farmlands, we have investigated the potential and the possible mechanism of
N. viennensis to produce this potent greenhouse gas. Furthermore, we
studied growth requirements and the ultrastructure and S-layer of V.
viennensis, to obtain general information on this first type strain of the novel
class Nitrososphaeria within the novel phylum Thaumarchaeota of the
domain Archaea (Stieglmeier et al., manuscript accepted in IJISEM).
Materials and Methods: Growth of N. viennensis under various conditions
was studied in small closed batch cultures. Stable isotope tracing methods
combined with Isotope Ratio Mass Spectrometry (IRMS) using *N-labeled
N-compounds were employed to study N,O production. Ultra-thin sections
of cells were prepared and analyzed by TEM to get insights into the
ultrastructure. Negative stained S-Layer proteins and freeze-etching were
used for the S-layer analyses and were analyzed with the ANIMETRA
CRYSTALS software package.

Results: N. viennensis is an aerobic, mesophilic and neutrophilic organism,
which produces energy by oxidizing ammonia to nitrite at a generation time
of 28 h. It predominantly grows autotrophically by fixing CO, to build up
biomass. However, the organism is strongly dependent on the addition of
carboxylic acids, which is different to the marine strain Nitrosopumilus
maritimus. It produces the potent greenhouse gas N,O probably by a hybrid
formation mechanism (from ammonia and nitrite) and is not capable of
nitrifier-denitrification like its bacterial counterparts. The small, irregular
coccoid cells are flagellated and have distinct intracellular features. N.
viennensis has an S-layer with p3-symmetry, which was until now thought
to be specific to Sulfolobales.

Discussion: The characterization of N. viennensis extends the knowledge
about the morphology and metabolic capacities of Thaumarchaeota and
sheds light on commonalities and differences between ammonia-oxidizing
archaea and bacteria. Its deposition in two international culture collections
now makes a representative of Thaumarchaeota publically available to the
research community.
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Ammonia-oxidizing archaea are among the most abundant prokaryotes on
Earth and are widely distributed in marine, terrestrial, and geothermal
environments. All characterized members of this group belong to the
recently proposed phylum Thaumarchaeota and couple the oxidation of
ammonia at extremely low concentrations with carbon fixation. By
representing the predominant nitrifiers in the ocean and in various soils,
ammonia-oxidizing archaea contribute significantly to the global nitrogen
and carbon cycles. The present contribution provides biochemical evidence
that thaumarchaeal ammonia oxidizers assimilate inorganic carbon via a
modified version of the autotrophic hydroxypropionate/ hydroxybutyrate
cycle previously found in distinct Crenarchaeota. Biochemical analysis on
cell extract of Nitrosopumilus maritimus revealed that this novel
thaumarchaeal variant is far more energy efficient than any other aerobic
autotrophic pathway. The corresponding genes of this cycle were found in
the genomes of all sequenced representatives of the phylum
Thaumarchaeota, indicating the environmental significance of this efficient
CO, fixation pathway. In addition, comparative phylogenetic analysis of
proteins of the hydroxypropionate/ hydroxybutyrate cycle points to a
convergent evolution of this pathway and supports the hypothesis of an early
evolutionary separation of the Cren- and Thaumarchaeota. In conclusion,
the high efficiency of anabolism exemplified by this autotrophic cycle
perfectly suits the lifestyle of ammonia-oxidizing archaea, thriving at
constantly low energy supply, thus offering a biochemical explanation for
their ecological success in nutrient limited environments.Taking into
account that ammonia-oxidizing archaea represent a significant fraction of
the planktonic microorganism community in the ocean, we suggest that the
thaumarchaeal variant of the HP/HB cycle probably represents the most
important CO, fixation pathways below the photic zone in the meso- and
bathypelagic realm.
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Members of the family Halobacteriaceae, (halophilic Archaea), are found in
habitats with NaCl concentrations ranging from 15% NaCl to saturation
(~32%). These habitats may be divided into two distinct categories, the
alkaline (pH >8) and neutral lakes/salterns (pH ~7.0). We investigated the
genomic features of the six currently described type strains of the genus
Natrialba, with the aim of extending our insights into their adaptation
strategies. The alkaliphilic species Nab. chahannaoensis, Nab.
hulunbeirensis and Nab. magadii were isolated from soda lakes, have an
optimum pH at 9 and an optimal growth temperature between 40 °C and 50
°C, an orange-red pigmentation, a G+C content of 63.0 - 65.4%, and
phospholipids as the sole polar lipids. The neutrophilic species Nab.
aegyptia, Nab. asiatica and Nab. taiwanensis were isolated from neutral
marine salterns, have an optimum pH at 7, an optimal growth temperature
between 37 °C and 40 °C, a G+C content of 60.3 - 63.1%, are not
pigmented, and in addition to phospholipids the glycolipid S2-DGD-1 is also
present. 16S rRNA gene based phylogeny, Genome BLAST Distance
Phylogeny (GBDP), Average Nucleotide Identity (ANI), Digital DNA-DNA
Hybridization (dDDH), and tetranucleotide composition revealed two
clusters of either neutral or alkaliphilic strains. The neutrophilic strains
contained a significant greater number of glycoside hydrolases (EC:3.2.1.-)
encoded on their genomes, 14-16 vs. 4-5 in alkaliphilic strains, and were
able to decompose polysaccharides such as cellulose. These results suggest,
that the currently known Natrialba species have undergone contrasting
adaptations to cope in either neutral or alkaline habitats. Neutrophilic
Natrialba may adapted to marine salterns in which decomposition of algae
derived polysaccharides might be an advantage.
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ARV05

Protein phosphorylation in Sulfolobus acidocaldarius: What is
the role of the atypical protein kinases?

D. Esser*!, S.- V. Albers?, B. Siebers'

"Universitit Duisburg-Essen, Molecular Enzyme Technology &
Biochemistry, Essen, Germany

’Max Planck Institute, Terrestrial Microbiology, Marburg, Germany

Posttranslational modifications are of major interest for the regulation of
cellular processes. Reversible protein phosphorylation is the main
mechanism to control the functional properties of proteins in response to
environmental stimuli [1]. In the 80’s protein phosphorylation has been
demonstrated in the third domain of life, the Archaea [2]. So far only few
archaeal protein kinases (PKs) and protein phosphatases were investigated
and information’s regarding signal transduction cascades are very limited.
Bioinformatic analysis revealed that bacterial-type two- and one-component
systems are present in the euryarchaeota (e.g. CheA/CheY in Halobacterium
salinarium) [3], but are absent in the creanarchaeota [1]. In contrast
eukaryal-type PKs and PPs are found in all archaeal kingdoms indicating
that the eukaryal-type protein (de)phosphorylation system plays a major role
in Archaea. Investigations of archaeal phosphoproteomes are scares and so
far only the phosphoproteomes from S. solfataricus [4], S. acidocaldarius
[5] and H. salinarium [6] have been analyzed.Model organism of this study
is the thermoacidophilic Creanarchacon Sulfolobus acidocaldarius [7].
Bioinformatic investigation revealed that S. acidocaldarius harbors twelve
PKs and two PPs [1] and the investigation of the phosphoproteome showed
that proteins involved in all cellular processes are targeted via protein
phosphorylation [5]. Among the twelve PKs are five PKs which belong to
the family of the atypical PKs (aPKs). The general role of aPKs is still
unknown in all three domains of life. We will present a first investigated of
the ABCI, AQS578, piD261, RIO 1, RIO2 PKs from S. acidocaldarius,
highlighting their biochemical properties, investigation of gene deletion
strains and phylogenetic investigation.
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The intestinal archaea Methanosphaera stadtmanae and
Methanobrevibacter smithii activate human immune responses
C. Bang*l7 K. Weidenbach', T. Gutsmann?, H. Heine®, R. A. Schmitz'

' Christian-Albrechts-Universitdt Kiel, Institut fiir Allgemeine Mikrobiologie,
Kiel, Germany

’Forschungszentrum Borstel, FG Biophysik, Borstel, Germany
*Forschungszentrum Borstel, FG Angeborene Immunitit, Borstel, Germany

The methanoarchaea Methanosphaera stadtmanae and Methanobrevibacter
smithii are known to be part of the indigenous human gut microbiota.
Although the immunomodulatory effects of bacterial gut commensals have
been studied extensively, the impact of methanoarchaea was not examined.
Hence, we studied and report here on the response of human epithelial as
well as immune cells due to the exposure of M. stadtmanae and M. smithii.
Whereas exposure to M. stadtmanae leads to substantial release of pro-
inflammatory cytokines in peripheral blood mononuclear cells (PBMCs) and
monocyte-derived dendritic cells (moDCs), only weak activation was
detected after incubation with M. smithii. Phagocytosis of M. stadtmanae by
PBMCs and moDCs was demonstrated by confocal microscopy and
transmission electronic microscopy, and shown to be crucial for cellular
activation. Extensive search for the innate immune receptor responsible for
recognition of methanoarchaea revealed that none of the common pattern
recognition receptors appears to be involved. Activation of MAP-kinases
ERK and p38 was demonstrated in moDCs by Western-Blot analysis after
stimulation with M. stadtmanae, but not with M. smithii. However, both
strains initiate a maturation program in moDCs though to different extents as
revealed by up-regulation of CD86 and CDI197. Further, changes in
expression levels of genes encoding several antimicrobial peptides have
been found in moDCs in response to M. stadtmanae and M. smithii.

Taken together, these findings strongly argue that the archaeal gut
inhabitants M. stadtmanae and M. smithii are specifically recognized by the

human innate immune system. Since both strains are capable of inducing an
inflammatory cytokine response to strikingly different extents, both or
primarily M. stadtmanae may represent so far overlooked contributors in
pathological conditions involving the gut microbiota. Consequently, this
study indicates that the impact of methanoarchaea as a part of the human gut
microbiota has been underestimated until now.

BIOENERGETICS

BEV01

Characterization of the full set of cation/proton antiporters in
the soil bacterium Corynebacterium glutamicum

A. M. Bartsch*', G. M. Seibold', R. Krimer'

"Universitit zu Koln, Institut fiir Biochemie, Cologne, Germany

Besides protons, Na™ and K™ ions are the most important monovalent cations
for bacterial cells. Sodium ions are not only used for sodium-coupled energy
conservation and energy transduction but also for solute uptake, pH
homeostasis and activation of intracellular enzymes. Potassium represents
the most abundant cation in the prokaryotic cytoplasm and plays a role in the
control of the membrane potential, regulation of the internal pH value,
activation of enzymes and osmotic stress response [1-3].

Corynebacterium glutamicum is a soil bacterium and the most important
microbial production organism for amino acids in modern biotechnology. In
C. glutamicum Na' ions are mainly taken up by Na'/solute symport. For K*
ions there is only one functional uptake system present, the channel CglK
[3]. The export of both cations has not been investigated in C. glutamicum
so far. We have identified four putative cation/proton antiporters encoded in
the genome: ChaA, NhaP, Mrpl, and Mrp2. The latter two transporters
belong to the CPA-3 (cation:proton antiporter-3) class that comprises
multiple resistance and pH-related antiporter systems (mrp) [4]. The
encoding genes are organized in operons and their products form hetero-
oligomeric complexes in the membrane. The physiological characterization
of mrpl and mrp2 deletion mutants resulted in increased sensitivity to
elevated sodium and potassium concentrations, indicating roles in Na'/H -
and K'/H'-antiport, respectively. The deletion of chad or nhaP in the
mrpl/mrp2 double deletion mutant indicated a function of these antiporters
in Na" and K" export, respectively. A mutant lacking all four antiporters
turned out to be highly sensitive to increased salt concentrations, especially
at alkaline pH. In minimal medium at pH 8.5 100 mM NaCl or 200 mM KCl
are sufficient to significantly decrease growth compared to the wild type. In
complex medium where bacteria are forced to take up sodium ions by
Na'/solute symport, the C.glutamicum antiporter-deficient mutant is
impaired in growth. We provide evidence that this is most likely due to an
extremely high intracellular Na" concentration (exceeding 400 mM), which,
however, did not completely stop growth. Important consequences of these
results for the physiology of C. glutamicum are discussed.
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Flavin based electron bifurcation : A mechanistic approach
N. Pal Chowdhury*', U. Ermler’, W. Buckel'

'Max Planck Institute for Terrestrial Microbiology, Phillips University
Marburg, Marburg, Germany

’Max Planck Institute for Biophysics, Frankfurt, Germany

Electron bifurcation as strategy of energy coupling was proposed by Peter
Mitchell in 1976 as the key process to double the efficiency of the proton
motive force in the be; complex of mitochondria. Until the last decade,
energy conservation in strict anaerobic bacteria was thought to be only
mediated by substrate level phosphorylation (SLP). However, their
energetics could not be completely understood, until in clostridia a flavin-
based electron bifurcation process was discovered in 2008.1Its later detection
in methanogenic archaea and acetogenic bacteria as well as probably in
sulfate reducing bacteria and benzoate degrading anaerobes demonstrates its
fundamental importance in bioenergetics since the origin of life[1]. In
butyric acid forming bacteria, an electron bifurcating reaction is catalyzed
by electron transferring flavoprotein (Etf) and butyryl-CoA dehydrogenase
(Bed); the two electrons of NADH (E’= -340mV) bifurcate to the high
potential crotonyl-CoA (E’=-10mV) and the low potential ferredoxin (E’= -
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500mV).Reduced ferredoxin, the preferred electron donor of anaerobic
bacteria and archaea, generates either H, by reducing protons or a sodium
gradient DuNa" by reducing NAD" catalyzed via the membrane bound
ferredoxin-NAD reductase (Rnf). Using crystallographic and UV-visible
spectroscopic methods, we gained profound mechanistic insights into
electron bifurcating process of Etf and Bed of Acidaminococcus fermentans
[2]. The heterodimeric Etf contains two FAD, a-FAD in subunit o and -
FAD in subunit b. The Etf-NAD" complex structure revealed b-FAD as
acceptor of the hydride of NADH and as bifurcating FAD. o-FAD is able to
approachb-FADH™ and takes up one electron yielding a stable anionic
semiquinone, a-FAD®, which donates this electron further to D-FAD of Bed
most likely after a large-scale conformational change. The remaining non-
stabilized neutral semiquinone, b-FADH?®, positioned close to the protein
surface immediately reduces ferredoxin. Repetition of this process affords a
second reduced ferredoxin and D-FADH of Bed that converts crotonyl-CoA
to butyryl-CoA [2].
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BIOTECHNOLOGY
(INCL. MICROBIAL BIOCATALYSIS)
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A new reporter protein for Extremophiles

K. Rabe*!

!'Karlsruhe Institute of Technology, IBG-1/Molecular Evolution, Eggenstein-
Leopoldshafen, Germany

Recently there has been a growing interest in the use of non-standard (not £.
coli or Yeast) organisms in biotechnology. While cloning and expression in
well-studied heterologous hosts has become common practice in academic
and industrial settings world-wide, for some applications non-standard hosts
are beneficial (e.g. tolerance towards high or low temperature, pH or salt
environments). However, in order to understand and engineer such
organisms and to establish them as ‘chassis’ for synthetic biology and
biotechnology, new tools have to be developed in order to monitor processes
on the molecular level and inside the cell. Amongst the most pressing
methodological issues to be solved is the implementation of a suitable
reporter protein, which could potentially work in a number of extremophile
organisms. The standard reporter gene GFP and also its more stable
derivatives displayed no detectable fluorescence when analyzed in vivo at
elevated temperatures in our hands. We thus developed a thermostable
esterase into a reporter protein. The protein is active at a broad range of
environmental conditions, it is monomeric, does not need maturation or
cofactors and can be applied as an in vivo reporter. Furthermore, it offers the
advantage of signal amplification due to its enzymatic activity, which results
in a low limit of detection. As prove of concept different promoters were
cloned and tested in thermophilic hosts such as Geobacillus
thermoglucosidasius and the protein production was quantified (Fig. 1).
Intravital whole cell measurements now open the way to engineer promoters
inside extremophile hosts, since a high-throughput selection of improved
mutants can be performed at the single cell level. In general the proposed
reporter protein will enable the molecular analysis of fundamental biological
questions regarding the lifestyle of thermophiles and other extremophiles
and open the way to utilizing these organisms as whole cell catalysts, e.g. in
the production of biofuels like isobutanol.(7)

(1) Lin, P. P, Rabe, K. S., Takasumi, J. L., Kadisch, M., Arnold, F. H., and
Liao, J. C. (2014) Isobutanol production at elevated temperatures in
thermophilic Geobacillus thermoglucosidasius, Metabolic engineering 24C,
1-8.

Fig. 1: Conversion of a fluorogenic substrate by Geobacillus
thermoglucosidasius cells expressing the new reporter esterase under the
control of two different promoters (green and blue) and cells expressing no

protein (grey)
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Cage me if you can! Optogenetic bacterial gene regulation using
photocaged inducers

D. Binder*', A. Griinberger’, A. Loeschcke', C. Probst?, C. Bier’,

J. Pietruszka®*, W. Wiechert’, D. Kohlheyer?, K.- E. Jaeger*, T. Drepper'
!Heinrich-Heine University - FZ Jiilich, Institute of Molecular Enzyme
Technology, Jiilich, Germany

’FZ Jiilich, Institute of Bio- and Geosciences, IBG-1: Biotechnology,
Systems Biotechnology, Jiilich, Germany

*Heinrich-Heine University - FZ Jiilich, Institute for Bioorganic Chemistry,
Jiilich, Germany

FZ Jiilich, Institute of Bio- and Geosciences, IBG-1, Jiilich, Germany

Controlling cellular functions by light has emerged as a sophisticated tool in
numerous fields of life sciences. Many biotechnological and synthetic
biology applications depend on a precisely controlled gene expression, and
light would allow for a non-invasive control with unprecedented
spatiotemporal resolution. Such light-mediated control over gene regulation
basically relies on two principles, the use of (1) recombinant light-
responsive transcription regulators or (2) chemically photocaged inducer
molecules that affect transcription factor activities."! However, especially
for chemical phototriggers, a tight, gradual and homogenous light response
has never been truly realized in living cells. Here, we report on the
evaluation and optimization of light-responsive bacterial expression systems
based on photocaged inducers. A light-responsive E. coli expression system
was established after validation of different /ac promoter-controlled and T7
RNA polymerase-dependent expression modules. Microfluidic techniques
were applied to identify and circumvent bottlenecks of inducer-dependent
gene expression. By implementing a derivative of the synthetic inducer
IPTG, which is coupled to the light-sensitive photocaging group 6-
nitropiperonal, we assembled a photoswitch that can precisely be controlled
by UV-A light"” Based on this photoswitch, novel light-responsive
expression modules can conveniently be established and used to create
synthetic higher-order regulatory circuits.
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BTV03

A multigene assembly strategy for improved heterologous
expression of lanthipeptides in Escherichia coli allows for
efficient in vivo peptide engineering

A. Kuthning*', E. Mésker', R. D. Siissmuth'

"Technische Universitit Berlin, Institut fiir Chemie, Berlin, Germany

Introduction: Peptide natural products have gained increasing industrial
importance as they possess manifold pharmacologically relevant
bioactivities. Lantibiotics are peptide antibiotics that are ribosomally
synthesized by Gram-positive bacteria carrying unusual amino acids as
lanthionine (Lan), dehydroalanine (Dha) and dehydrobutyrate (Dhb). These
are introduced by post-translational modifications resulting from
dehydration of Ser (leading to Dha) or Thr (leading to Dhb) residues and/or
cyclisation with a Cys residue. The intramolecular thioether crosslinks
provide high structural stability and protect the compound from host
resistance mechanisms. Synthetically post-translational modifications are
difficult to apply.! Therefore in vivo expression systems are of urgent need
allowing for ample mutagenesis experiments to improve and alter the
bioactive properties. Lichenicidin is a class II two-component lantibiotic
consisting of the two peptides Blio and Blif} acting in a synergistic manner.
In our work we aimed to design an inducible heterologous expression
system for lichenicidin in Escherichia coli.

Materials and Methods: We used the Bacillus licheniformis gene cluster
for expression of lichenicidin and allocated each gene required for
biosynthesis of the lantibiotic with its own strong promoter by intermediate
cloning into an expression vector.” The promoter-gene cassettes were then
amplified and assembled into one high-copy plasmid resulting in pHP_alpha
and pHP_beta. Expression yields were analysed by LC-MS experiments.
Results: The reassembly of genes required for lichenicidin expression of
either peptide Blia and Blif in E. coli resulted in 10 times higher yields than
expression in the original host B. licheniformis and 60 times higher yields
than in an E. coli host using the unmodified gene composition from B.
licheniformis.’

Conclusion: Uncoupled expression of each lichenicidin peptide enables
extraction and purification of pure a- or PB-peptide. The additionally
achieved increase in peptide yields by genetic reconstruction of the
expression unit and heterologous production in Escherichia coli facilitates
analysis of the peptides in terms of bioactivity, mode of action and SAR
studies. The system we developed in this study is perfectly suited for in vivo
peptide engineering approaches of either peptide and subsequent analysis of
bioactivity by testing pure compound.

References

1. Arnison et al. Ribosomally synthesized and post-translationally modified peptide
natural products: overview and recommendations for a universal nomenclature. Nat.
Prod. Rep. 30, 108-160 (2012).

2. Watanabe et al. in Methods Enzymol. (David A. Hopwood) Volume 458, 379-399
(Academic Press, 2009).

3. Cactano et al. Heterologous Expression, Biosynthesis, and Mutagenesis of Type II
Lantibiotics from Bacillus licheniformis in Escherichia coli. Chem. Biol. 18, 90-100
(2011).

Figure 1

BTV04

Exploiting unconventional secretion in Ustilago maydis
P. Sarkari', J. Stock', M. Terfriichte', M. Reindl', M. Feldbriigge',
K. Schipper*!

!Heinrich-Heine Universitit Diisseldorf, Institut fiir Mikrobiologie,
Diisseldorf, Germany

Developing novel protein expression systems is essential to produce the full
repertoire of economically relevant proteins. To fill existing gaps, we aim to
establish and apply the fungus Ustilago maydis as novel protein expression
platform. This eukaryotic microorganism is well known as a corn pathogen
and a well-described model organism in basic research. However, it also
displays some promising features that could be applied in biotechnology.
This idea is also supported by the fact, that the fungus is very well suited for
genetic manipulation and modified strains can be generated rapidly.
Recently, we discovered the unconventional secretion of an endochitinase,
Ctsl. The secretory mechanism itself is yet unknown. Interestingly, during
hyphal growth Ctsl export depends on endosome-coupled mRNA transport
indicating an intimate link to post-transcriptional regulation. We are
exploiting the Ctsl secretion apparatus for the export of proteins with
biotechnological or pharmaceutical interest. The main advantage of using
this pathway is the circumvention of N-glycosylation, which usually takes
place in ER and Golgi. This can be essential for the production of distinct
proteins in an active state or to avoid immune reactions. As a proof-of-
principle, we for example expressed a single-chain antibody which was
produced and secreted in its active form. As initial yields were low, different
steps were conducted to optimize the expression strains. For example, we
enhanced protein yields by eliminating harmful proteases. Currently, we are
establishing fermentation protocols. Hence, U. maydis may constitute a
valuable alternative for protein expression in the near future.

BTV05

Gluconobacter factory:

Development of a platform strain for oxidative
biotransformations

L. Kiefler*', S. Bringer', M. Bott'

]Forschungszentmm Jiilich GmbH, IBG-1, Jiilich, Germany

The strictly aerobic acetic acid bacterium Gluconobacter oxydans features a
rapid incomplete periplasmic oxidation of a variety of diverse carbohydrates.
This property has the consequence that only a small amount of the available
carbon source is metabolized in the cytoplasm. Intracellular sugar
catabolism can only occur via the pentose phosphate pathway (PPP) or via
the Entner-Doudoroff pathway (EDP). Absence of 1-phosphofructokinase
renders the Embden-Meyerhof pathway non-functional and a cyclic
operation of the citric acid cycle is prevented by absence of succinate
dehydrogenase (Sdh) and succinyl-CoA synthetase. Due to these
extraordinary metabolic characteristics, G. oxydans affords only a very low
cell yield compared to other bacteria. G. oxydans is used for large-scale
production of e.g. vitamin C, ketogluconates and dihydroxyacetone by
oxidative biotransformations. To foster the industrial application of G.
oxydans, it is desirable to develop a platform strain making the cell mass
production for biotransformations less cost-intensive. To overcome the
problem of low biomass production, we attempt pathway restoration. To this
end we introduced succinate dehydrogenase (Sdh) from Acetobacter
pasteurianus in G. oxydans 621H to complete the citric acid cycle as the
first step. Heterologous expression of the sdhCDAB genes from A.
pasteurianus using plasmid pBBR1p384 sdh led to a specific Sdh activity
of the recombinant strain at the detection limit (< 0.01 U (mg membrane
protein)!). Co-expression of the sdhE gene from A. pasteurianus, which
encodes an assembly factor required for covalent attachment of FAD to
SdhA using the artificial operon sdhCDABE resulted in an in vitro Sdh
activity of 0.43 + 0.07 U (mg membrane protein)’. Expression of sdhE
under control of its native promoter, along with sdhCDAB, yielded an Sdh
activity of 3.99 + 0.40 U (mg membrane protein)”. The latter expression
strain showed an inhibited growth. Future studies aim at a complete
restoration of the citric acid cycle by heterologous expression of the
succinyl-CoA synthetase genes. Furthermore, the fraction of glucose
oxidized in the periplasm has to be minimized by inactivation of the
corresponding dehydrogenases.
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Heterologous production of an electron transport chain and
electrode-interaction in microbial electrochemical cells enables
Escherichia coli to perform unbalanced fermentations

K. Sturm-Richter’, F. Golitsch*', G. Sturm', E. Kipf®, A. Dittrich?,

S. Kerzenmacher?, J. Gescher'

!'Karlsruhe Institute of Technology, Institute for Applied Biosciences,
Karlsruhe, Germany

’IMTEK - University of Freiburg, Department of Microsystems Engineering,
Freiburg, Germany

*Karlsruhe Institut of Technology, Institute of Photogrammetry and Remote
Sensing, Karlsruhe, Germany

Microbial electrochemical cells (MEC) are an emerging technology for the
realization of unbalanced fermentations. However, the number of
exoelectrogenic organisms acting as potential biocatalysts for this type of
application is rather limited due to their narrow substrate spectrum. In
contrast Escherichia coli is metabolically versatile and genetically easy
tractable and the best understood microorganism so far. This study describes
the process of reprogramming E. coli for efficient use of anodes as electron
acceptor. Thereby electron transfer into the periplasm of E. coli was
accelerated by 89% via heterologous expression of the three c-type
cytochromes CymA, MtrA and STC from the exoelectrogenic organism
Shewanella oneidensis. STC was identified as a target for heterologous
expression by a two stage screening approach. First, mass spectrometric
analysis was conducted to identify natively expressed periplasmic
cytochromes in S. oneidensis under conditions of extracellular respiration.
Corresponding genes were cloned and tested for activity in E. coli using a
novel assay that is based on the continuous quantification of methylene blue
reduction in cell suspensions. Periplasmic electron transfer could be
extended to a carbon electrode surface using methylene blue as redox
shuttle. Results from first MEC experiments revealed a shift in the
fermentation product spectrum towards more oxidized end-products. In this
context a new reactor setup was designed to optimize the analysis of volatile
fermentation products. Previous experiments demonstrated that glycerol
fermentation of E. coli can be improved by co-cultivation with
Methanobacterium formicicum [1]. Although methanogens are undesirable
in most MEC applications it was shown that the glycerol consumption
during the described unbalanced fermentation process could be improved by
co-cultivation. Furthermore relevant amounts of current and methane were
produced. These results clearly demonstrate that the production of a new
electron transport chain enables E. coli to perform an unbalanced glycerol
fermentation which offers new opportunities for biotechnological
applications.
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Biogas production from coumarin-rich plants: Impact of
coumarin on process parameters and microbial community

D. Popp*'?, H. Striuber'?, H. Harms®
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Sweet clover (Melilotus spp.) is a pioneer plant and suitable for crop rotation
on dry sandy soils. It contains up to 5%rs of the plant secondary metabolite
coumarin. Coumarin gives a bitter taste and has bacteriostatic properties.
During ensiling of sweet clover coumarin can be converted to dicumarol
which acts as poisonous anticoagulant. Hence, coumarin-rich plants are
problematic as fodder plant for livestock. An alternative usage as substrate
for biogas production is conceivable. Therefore, the aim of the present study
was to investigate the applicability and impact of coumarin-rich substrates
for biogas production in batch as well as in continuous fermentation
processes. Coumarin was added as a chemical to batch digestion of grass
silage in two concentrations of 2.5%rs and 5.0%rs. Initially, an inhibition
was observed which continued until day 37. Thereafter, no inhibition was
detected until the end of the experiment (day 54). Finally, the coumarin
treatments resulted in an increase of methane yield of 3% for the 2.5%rs and
6% for the 5.0%rs coumarin treatments, respectively, compared to the
coumarin-free controls. The surplus of methane yield could be assigned to
the conversion of coumarin to methane.
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Additionally, coumarin (5%rs) was added to co-digestion of grass silage and
cow manure in lab-scale continuous stirred tank reactors. Similar to the
batch tests, coumarin caused first an inhibition of the biogas process by
means of decreasing the biogas production by 19%. Moreover, an increase
of metabolites, i.e. volatile fatty acids exceeding a critical level (VOA/TIC
value > 0.3 gvoa/gcacos), was observed. This might result in a failure of the
biogas process in less ideal systems like full-scale biogas plants. However,
the process restabilized as an effect of adaptation of the microorganisms
which resulted in biogas production and metabolite concentrations on
normal levels. Parallel to the analysis of the process parameters, the impact
of coumarin on the composition of the microbial community was
investigated by terminal restriction fragment length polymorphism (T-
RFLP) based on DNA. The methanogenic community composition did not
change due to coumarin addition. In contrast, a steady shift of the bacterial
community caused by the coumarin addition was observed. As during the
stable phase of digestion no coumarin was detected in the digestate its
anaerobic degradation is suggested. To the best of our knowledge, the
anaerobic degradation of coumarin has not been described yet. Coumarin
acts as substrate and as inhibitor in the biogas process and hence, coumarin-
rich plants should only be used for biogas production after adaptation of the
microbial community to this compound. However, plants containing
secondary metabolites like coumarin could be used as alternative substrates
compared to common energy plants for biogas production and hence,
decrease the food vs. fuel competition.
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Isolation of Cellulomonas uda from biogas reactor sludge
C. Gabris*', F. Bengelsdorf', P. Diirre'

!Universitdit Ulm, Institut fiir Mikrobiologie und Biotechnologie, Ulm,
Germany

As partner of the network BioPara, our aim is to investigate limiting factors
in the biogas production process. One limiting factor is the degradability of
cellulosic and hemicellulosic substrates which remain partially unused in the
biogas reactor. Fibre- rich and persistent substrates (e.g. maize or grass
silage) should be degraded to sugar monomers as glucose, xylose, and
arabinose by direct addition of cellulolytic microorganisms. Methane
precursors such as acetate and CO, are generated from these sugar
monomers. The aim of this work is the isolation and characterization of
cellulolytic microorganism in biogas reactors, by using media slightly
modified according to Rastogi et al. (2009) and Gupta et al. (2012). Thus,
Cellulomonas uda was isolated from a sample drawn from an investigated
biogas reactor located near Bonn. C. uda is a Gram-positive, rod-shaped,
and facultative anaerobic bacterium, which was originally described by
Kellerman and McBeth (1912) and later by Bergey et al. (1923). C. uda was
able to utilize whatman paper and the offered carbohydrates such as glucose,
cellobiose, and carboxymethylcellulose during aerobic and anaerobic
conditions. Major products formed were acetate, lactate, succinate, formate,
and ethanol under anaerobic growth conditions. During aerobic growth with
cellobiose as carbon source, the strain reached a maximal optical density of
around 15, which is suitable for later inoculations of lab-scale biogas
reactors. Furthermore, sequencing of the whole genome of C. uda was
conducted in collaboration with the University of Gottingen (Institute of
Microbiology and Genetics). Preliminary data indicate that the genome
consists of 3.41 Mbp with a G+C content of 73.85 % and 471 scaffolds.

References

Bergey DH, Breed RS, Hammer RW, Harrison FC, Huntoon FM. 1923. Bergey’s
manual of determinative bacteriology. The Williams and Wilkins Co., Baltimore, MD,
USA. 1% ed.

Gupta P, Samant K, Sahu A. 2012. Isolation of cellulose-degrading bacteria and
determination of their cellulolytic potential. Int. J. Microbiol. 2012: 578925.
Kellerman FK, McBeth FM. 1912. The fermentation of cellulose. Zentralbl.
Parasitenkd. Infektionskr. Hyg, Abt. 2. 39: 502-552.

Rastogi G, Muppidi GL, Gurram RN, Adhikari A, Bischoff KM, Hughes SR, Apel
WA, Bang SS, Dixon DJ, Sani RK. 2009. Isolation and characterization of cellulose-
degrading bacteria from the deep subsurface of the Homestake gold mine, Lead, South
Dakota, USA. J. Ind. Microbiol. Biotechnol. 36: 585-598.




78 | ABSTRACTS - ORAL PRESENTATIONS

BTV09

Continuous Benzene and Ammonium Removal from
Contaminated Groundwater using a Microbial Fuel Cell
M. Wei*', F. Harnisch®, P. Bombach', J. Ahlheim®, C. Vogt',

H. H. Richnow'

'UFZ, Isotope biogeochemistry, Leipzig, Germany

’UFZ, Environmental Microbiology, Leipzig, Germany

*UFZ, Groundwater Remediation, Leipzig, Germany

A microbial fuel cell (MFC) with an anoxic anode and oxic cathode (OC-
MEFC) and an entire anoxic control (AC-Control) were constructed to assess
and compare the performance of continuous treatment on groundwater
contaminated with benzene and ammonium. In the OC-MFC, benzene and
ammonium were removed and electricity was generated during continuous
treatment. Best performance of the OC-MFC was determined at a flow rate
of 0.3 mL/min, resulting in a retention time of 27 hours. Benzene (15-20
mg/L in the inflow) was completely removed in the OC-MFC; around 80%
of the benzene disappeared already in the anodic part. All ammonium (20-25
mg/L in the inflow) was stoichiometrically oxidized to nitrate in the cathodic
part of the OC-MFC due to the metabolic activities of nitrifiers. The
maximum power density of 318 mW/m’ net anodic compartment (NAC)
was identified at a current of 316 pA. Coulombic and energy efficiencies of
13.9% and 3.9% were obtained based on the anodic benzene degradation at
0.3 mL/min flow rate, respectively. Benzene and ammonium spiking
experiments demonstrated that benzene served as electron donor for the
anode, whereas ammonium did not have a direct contribution on electricity
generation. Oxygen interruption results demonstrated that oxygen was the
electron acceptor in the cathode. Pyrosequencing analysis of 16S rRNA
genes revealed the dominance of Chlorobiales (41%), Rhodocyclales (21%),
and Burkholderiales (6%) in the anode, presumably associated with benzene
degradation. The majority of bacteria identified in the cathode of the OC-
MEC were affiliated to the Nitrospirales (18%), Burkholderiales (15%),
Rhodocyclales (7%), Nitrosomonadales (4.5%), and Rhizobiales (4%). The
results suggest that ammonium oxidation in the cathode of OC-MFC were
mainly carried out by phylotypes belonging to the Nitrosomonadales and
Nitrospirales. In the AC-Control, around 60% of benzene was removed in
the anodic part and 80% benzene finally disappeared in the outflow, whereas
ammonium was not oxidized. The AC-Control failed to recover electricity
energy due to lack of available electron acceptors in the cathode. Thus, the
AC-Control can be seen as a mesocosm in which granular graphite was
colonized by benzene degraders. Two-dimensional compound-specific
isotope analysis demonstrated that benzene was activated by
monohydroxylation in both OC-MFC and AC-Control. Our study
demonstrates the principal feasibility of a microbial fuel cell containing an
oxic cathode for treating benzene and ammonium contaminated wastewater.

Figure 1
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BTV10

Evaluation of process parameters for the development of a
biological treatment concept for sulfate and heavy metal
containing mine drainage and waste waters

Ro. Klein*', E. Janneck?, T. Aubel?, M. Schlémann®, M. Miihling'
'TU Bergakademie Freiberg, Geobiotechnology, Freiberg, Germany
’G.E.O.S. Ingenieurgesellschaft, Halsbriicke, Germany

'TU Bergakademie Freiberg, Environmental Microbiology, Freiberg,
Germany

Treatment of acidic mine waters with high ferrous iron and sulfate loads
represents a major challenge in many areas of the world. A sustainable
alternative to the physical and chemical methods currently in use is provided
by the microbial dissimilatory sulfate reduction. We developed in this
context a moving sand bed bioreactor system that utilises naturally occurring
sulfate reducing microorganisms for the elimination of sulfate and of part of
the acidity from the acidic mine water. To improve the performance of this
process various process parameters, in particular hydraulic retention time
(HRT) and frequency of sand bed movement, were evaluated in bioreactor
bench-scale experiments. In parallel, the genetic composition, biomass and
activity of the microbial community were quantified and correlated to sulfate
reduction rates. The results from these analyses demonstrated an influence
of the frequency of sand bed movement on the activity of the sulfate
reducing microbial community and sulfate reduction rates and a positive
correlation between shorter HRT and increasing sulfate reduction rates. The
improvement in performance with decreasing HRT was paralleled by an
increase of the total enzymatic activity (measured as hydrolase activity) of
the microbial community and of the biomass (measured as protein
concentration) in the bioreactors. Since the microbial community in the
biofilm within the bioreactor changed linearly over the 32-day time period
of the incubation it appears likely that reactor performance will further
improve during long term running of the reactor system. This experimental
approach was accompanied by an extensive literature review of
approximately 70 scientific reports on the development of sulfidogenic
bioreactor designs with the aim to further reveal important parameters for an
optimal operation of the process. The results of the bench scale experiments
and the findings from the literature review were finally incorporated into a
concept for the biological treatment of sulfate and heavy metal containing
mine drainage and waste waters.This concept is currently being realised in
form of a larger scale demonstration plant (several hundred litres bioreactor
volume) at the east German lignite mining district (Lusatia).

BTV11

Microbial leaching of rare earth elements from fluorescent
phosphor

S. Mey*', S. Kutschke', K. Pollmann'

!Helmholtz Institute Freiberg for Resource Technology (HIF), Processing,
Dresden, Germany

Rare Earth Elements (REE) are used in mostly all new technologies and
until now, there is no environmentally friendly recycling-process for
fluorescent phosphor. Furthermore, China has with a worldwide market
share of 94 % (2011) [1] a virtual monopoly in the production of REE.
Therefore, there is increasing demand for novel recycling technologies to
secure the supply of REE. During recycling of energy-saving bulbs
fluorescent phosphor containing rare earth elements (REE) is collected as a
distinct fraction. In this study hydrometallurgical techniques were
investigated to recycle REE from spent technological products. Due to
electrochemical restrictions, leaching with organic acids and metal binding
molecules is more promising, than oxidation or reduction reactions [2, 3].
On this basis, different hetero- and autotroph aerobe microorganism pure
and mixed cultures are selected. Among them are “classical” leaching
organisms like Acidithiobacillus ferrooxidans and A. thiooxidans, as well as
the organic acid producing Corynebacterium collunae (glutamic acid), the
yeast Yarrowia lipolytica (citric acid) and the tea fungus kombucha. The
investigations regarding their ability to leach the REE from fluorescent
phosphor, originating from recycling processes, were performed in fed-batch
experiments. It could be shown that complexation of the REE by organic
acids produced by the microorganisms lead to considerable higher
concentrations of REE in the supernatant than in the control. These results
show that the usage of microbial processes for the recovery of REE is
possible and could be an eco-friendly alternative to the currently employed
methods.
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BTV12

Analysis of different leaching parameters as preliminaries for
in-situ leaching

N. Gelhaar*', M. Schlomann', S. Schopf®

'TU Bergakademie Freiberg, AG Umweltmikrobiologie, Freiberg, Germany

In the course of industrialization in numerous countries all over the world,
the demand on resources steadily increases. Hence, natural deposits of high
grade ores become more and more depleted. The greater part of crucial
metals and metalloids remains in deposits with lower grades. Conventional
extraction methods of these minerals are energy consuming and result in
pollution of water, soil or air. To overcome these problems new techniques
like bioleaching are in focus of actual research. A very important method in
this task field is in-situ leaching, because the extraction of target metals, here
indium and zinc, due to the activity of iron-oxidizing bacteria is performed
with a minimum of energy consumption local in the mine. Regarding our
approaches to bioleach sphalerite (ZnS) parameters like mineral phases,
temperatures, leaching media and bacterial communities have to be taken
into account. To explore the influence of growth medium composition on
the efficiency of the bioleaching process, numerous leaching-tests have been
performed in shaking-flasks under laboratory conditions. Enrichment
cultures from environmental sites with mining capacity were inoculated in
four acidic iron-oxidizer liquid media. The grinded ore applied to
bioleaching was won from mine Reiche Zeche in Freiberg, Germany, and
consists roughly halfway through sulfidic minerals like sphalerite and pyrite.
Over the course of the leaching process the pH, redox potential and Zn-
extraction rate were monitored at regular intervals. The microbial
community structure before and after successful leaching was analysed by
terminal restriction fragment length polymorphism (T-RFLP). For future
application of in-situ leaching the bacterial diversity of the environmental
site “Reiche Zeche” is under investigation by moleculargenetic methods. Our
results show that the choice of the growth medium influences the
composition of the bacterial community and the efficiency of bioleaching as
well. For leaching sphalerite from the ore deposit Reiche Zeche we
unravelled the bacterial key players and determined optimal media
conditions. Further efforts are aiming towards the analysis of the bacterial
community in the mine Reiche Zeche in order to gain knowledge for a future
in-situ leaching plant.

BTV13

Process development of glutathione enriched yeast production
E. Lorenz*', M. Senz'?, U. Stahl'"?

Technische Universitit Berlin, Angewandte und Molekulare Mikrobiologie,
Berlin, Germany

?Research and Teaching Institute for Brewing in Berlin, Research Institute
for Special Microbiology, Berlin, Germany

The total production volume of commercial yeast per year was 2009
approximately 4 million tons with an assumed volume of sales per year >3
billion USS$. The biggest margin of 33% of total was achieved with
autolysates and extracts respectively. Yeast extracts are also applied as a
kind of flavor enhancer (uami-taste &kokumi-taste) in food industry.
Kokumi-taste is affected by different y-glutamylcysteine derivatives for
instance glutathione (GSH). GSH is also used in pharmaceutical and
cosmetic industry as radical catcher in skin care products as well as food
industry as baking modifier. This contribution focused the process
development of glutathione-enriched yeast, especially the -efficient
incorporation of GSH inducing compounds. Therefore, a DoE-based
milliliter bioreactor technology was applied for the identification of high
effective GSH booster in brewing yeasts Saccharomyces cerevisiae and S.
baianus as well as probiotic S. boulardii. By means of Plackett-Burman and
RSM design cysteine, sodium sulfite and a cysteine-derivate were identified
as feasible GSH inducing agents. Thereby, intracellular GSH contents could
be improved to values of more than 3% of cell dry weight. For further
development of a production process it was necessary to verify the results in
5 1 bioreactors. Thereby, high cell density cultivation was optimized via RQ
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controlled feeding strategy. Furthermore, efficiency of used GSH boosters
was increased and critical toxic levels were characterized.

The developed feeding strategy including best performing inducer,
optimized yield of Incorporation was transferred in a 150 1 pilot scale
bioreactor to mimic realistic production conditions. The methodology of
DoE in combination with bioprocess technology revealed the high potential
for these methods for process improvement. The investigated topic is
important from an economical point of view due to the general low margin
of yeast products.

BTV14

Alternative pathway for itaconic acid biosynthesis in the
basidiomycetous fungus Ustilago maydis

S. K. Przybilla*', E. Geiser?, A. Friedrich', W. Buckel', N. Wierckx?,

L. Blank®, M. Bélker'

!Philipps-Universitit Marburg, Fachbereich Biologie, Marburg, Germany
’RWTH Aachen, iAMB, Aachen, Germany

The unsaturated dicarboxylic acid itaconate is a bio-based chemical building
block for production of plastics, paints and cosmetics. Currently, itaconic
acid is produced by fermentation of Aspergillus terreus. In this organism,
biosynthesis occurs by decarboxylation of cis-aconitate. The reaction is
catalyzed by cis-aconitate decarboxylase (CAD), which belongs to the PrpD
protein family and is similar to methylcitrate dehydratases. Itaconate
production has also been observed in Ustilago maydis and some related
Pseudozyma species. However, the biosynthetic route for itaconate
production has not yet been characterized in these fungi. Here, we report that
U. maydis uses an alternative biosynthesis pathway for itaconic acid
production. In this fungus, all genes required for itaconate biosynthesis are
organized in a gene cluster, which also contains a pathway-specific
transcriptional regulator. Within this gene cluster we could identify two
genes coding for enzymes critical for itaconate production. Both enzymes
were characterized by deletion analysis and their biochemical activity was
confirmed in vitro with proteins purified from E. coli. This allowed us to
propose an alternative pathway for itaconate biosynthesis. In U. maydis,
itaconate is produced by decarboxylation of #rams-aconitate which is
generated by isomerization of cis-aconitate. We were able to achieve
itaconic acid production in the heterologous host Saccharomyces cerevisiae
by expression of the respective U. maydis genes. The identification of an
alternative itaconic acid biosynthetic pathway and the detailed
characterization of enzymes will be used to improve biotechnological
production of this interesting chemical building block in U. maydis and thus
highlights the high biotechnological potential of this fungus.

BTV15

Biotechnological application of the ethylmalonyl-CoA pathway:
de novo synthesis of mesaconic and methylsuccinic acid from
methanol using Methylobacterium extorquens AM1

F. Sonntag', P. Kiefer?, J. Miiller’, M. Buchhaupt*', J. Vorholt?,

J. Schrader'?

!DECHEMA-Forschungsinstitut, Biochemical Engineering, Frankfurt a. M.,
Germany

’ETH Ziirich, Institut fiir Mikrobiologie, Ziirich, Germany

There is a high need for sustainably producible chemical building blocks
being applicable e.g. as monomers for novel bioplastics. The ethylmalonyl-
CoA pathway (EMCP) harbors several CoA-esters such as ethylmalonyl-,
methylsuccinyl- or mesaconyl-CoA whose free dicarboxylic acid derivatives
potentially present promising synthons for chemical industry. The existence
of the EMCP in various methylotrophic bacteria such as Methylobacterium
extorquens AM1 offers the possibility to produce these new building blocks
directly from the cheap and non-food competing C-source methanol.
Thioesterases are one option to cleave the thioester bond of the EMCP CoA-
esters. A test of different thioesterases via in vitro enzymatic assays and in
vivo acid production revealed YciA from Escherichia coli as suitable for the
production of mesaconic and methylsuccinic acid from methanol in M.
extorquens AM1. Concentrations of 60-70 mg/L were reached at the end of
exponential growth phase with a YciA expression construct containing an
optimized ribosome binding site. Observed re-uptake of the released acids
was significantly reduced by decreasing the concentration of sodium which
may act as symporter ion for dicarboxylic acid transport. Growth under
cobalt limiting conditions further increased the amount of released
mesaconic and methylsuccinic acid up to 7 fold. In summary, we present the
first biotechnological production of unconventional EMCP derived
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dicarboxylic acids mesaconate and methylsuccinate. More than 600 mg/L
were produced from the alternative C-source methanol by expression of
thioesterase YciA in M. extorquens AM1 cultivated in a methanol minimal
medium.

BTV16

Synthesis of Poly(3HB-co-3HV) from unrelated carbon sources
in engineered Rhodospirillum rubrum

D. Heinrich*', M. Raberg', A. Steinbiichel

!Institut fiir Molekulare Mikrobiologie und Biotechnologie, Miinster,
Germany

Polyhydroxyalkanoates (PHAs) are biopolymers, which are accumulated by
numerous bacteria and present unique material properties, which make them
a promising biodegradable alternative for conventional plastics. A large
variety of over 150 different hydroxyalkanoic acids have been detected as
constituents of bacterial PHAs. Copolymers of 3-hydroxybutyrate (3HB)
and 3-hydroxyvalerate (3HV) are of high commercial interest, as they have a
particularly ~ favourable melting point, plasticity and crystallinity
(Steinbiichel and Pieper, 1992). However, in most cases the incorporation of
3HV-monomers requires the addition of related carbon sources as propionic
or valeric acid to the media. Propionyl coenzyme A (propionyl-CoA), which
is a precursor of the Cs 3HV-monomer, is an intermediate of different
pathways, as the methylmalonyl-CoA pathway or the synthesis of branched
amino acids. We show that the intracellular pool of propionyl-CoA can be
increased by altering the balance of the intracellular reducing equivalents
NAD" /NADH and NADP' /NADPH. For this purpose, we have genetically
engineered the photosynthetic non sulphur purple PHA producer
Rhodospirillum rubrum to overexpress different genes coding for
transhydrogenases (udhA, pntAB) and acetoacetyl-CoA reductases (phaB). A
recombinant R. rubrum strain harbouring the gene for the membrane bound
transhydrogenase PntAB from Escherichia coli MG1655 and the phaBl1
gene coding for an NADPH-dependent acetoacetyl-CoA reductase from
Ralstonia eutropha H16 accumulated a Poly(3HB-co-3HV) polymer with a
3HV fraction of up to 13 mol% from the unrelated carbon source fructose.
This is, compared to the wildtype strain R. rubrum S1, a more than
twelvefold increase in 3HV-content. Our study thereby shows a novel
approach to alter the monomer composition of bacterial PHA and also
provides a promising production strain for Poly(3HB-co-3HV), which can
utilize varying carbon substrates.

Steinbiichel, A., and U. Pieper. 1992. Production of a copolyester of 3-hydroxybutyric
acid and 3-hydroxyvaleric acid from single unrelated carbon sources by a mutant of
Alcaligenes eutrophus. Appl Microbiol Biotechnol 37:1-6.
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Genetic manipulation of Clostridium ljungdahlii:

Reduction of Biomass Intermediates to Tailor-Made Fuels

B. Molitor*', A. W. Henrich', T. M. Kirchner', M. Agler-Rosenbaum'
!RWTH Aachen, Institut fiir Angewandte Mikrobiologie, Aachen, Germany

The German cluster of excellence “Tailor-made fuels from biomass”
(TMFB) at RWTH Aachen University uses an interdisciplinary approach to
analyze new and optimize established methods to produce tailor-made fuels
from raw biomass. The long-term goal is to develop methods to reduce the
addiction to none regenerative fossil energy sources. Our project focuses on
strategies to reduce pre-defined biomass intermediates to fuels or fuel
components using microbial electroreduction. Therefore, we want to make
use of the natural ability of the anaerobic homoacetogen Clostridium
ljungdahlii to utilize electrons from a cathode in a microbial electrosynthesis
cell. We aim to engineer C. ljungdahlii as an effective biocatalyst that
reduces specific platform chemicals to fuels or fuel precursors by using
molecular and synthetic biological approaches. We want to enhance electron
utilization by developing a new whole-cell mutagenesis method for
Clostridia, based on a controllable mutator-plasmid. The idea is to construct
an effective biocatalyst that is able to use an input of electrical energy from
renewable resources for different electroreduction and electrosynthetic
processes. One of the biomass intermediates specified by the TMFB is
itaconic acid (IA). The first step in reduction of IA is the activation with
CoA to itaconyl-CoA. Genes for well characterized CoA-ligases/ -
transferases with activity towards IA are therefore introduced into C.
ljungdahlii, and analyzed for activity under electroreductive conditions. In a
second step, intrinsic and heterologous reductases will be screened for IA
reduction. As an alternative and CoA-independent route for the reduction of
IA, ferredoxin-dependent aldehyde oxidoreductases are also under

investigation. The proof of principle to tailor C. ljungdahlii to reduce a
given molecule electroreductively by using synthetic biological approaches
will lead to new biotechnological strategies for reductive transformation
reactions. In order to get a deeper understanding of the underlying cellular
processes of electroreduction in C. /jungdahlii and to have additional tools
in hand for genetic manipulation of this homoacetogenic organism also
interesting for other biotechnological applications in general, we are
additionally investigating different knock-out strategies.

BTV18

Development of a Highly Efficient Gene Delivery System for
Syngas Fermenting Clostridia

G. Philipps*', S. de Vries', B. Engels', C. Janke', N. Schnaf',

S. Jennewein'

! Fraunhofer IME, Industrielle Biotechnologie, Aachen, Germany

Several microorganisms belonging to the genus Clostridia can convert
synthesis gas (syngas), a mixture of carbon monoxide, carbon dioxide and
hydrogen, into more complex organic molecules, including biomass, acetate
and ethanol. The conversion of syngas into ethanol is particularly relevant in
the context of biofuel production, and several start-up companies are already
pursuing this technology. The commercial development of syngas-based
ethanol fermentation processes is challenging because additional energy is
needed to purify the resulting alcohols by distillation. Based on the known
metabolic capabilities of different Clostridium strains, we can already
envision the production of several other chemicals and biofuels, most
representing high-value products that cannot be synthesized via established
chemical routes such as the Fischer-Tropsch process. However, for the
establishment of these biosynthetic pathways (beyond syngas based ethanol
production) metabolic engineering approaches involving complex pathways
become necessary. Up to today the metabolic engineering of Clostridia in
general and of syngas fermenting Clostridia strains in particular proved
rather challenging. We developed a highly efficient gene delivery system
capable for introducing complex (large) gene clusters encoding entire
biosynthetic pathways into syngas fermenting Clostidia such as C.
ljungdahlii and C. autoethanogenum. This development will not only deliver
syngas-based fermentation systems for chemicals and biofuels but will also
foster the development of further Clostridia fermentation processes using
other feed stocks such as cellulose (e.g. by Clostridium cellulolyticum).

BTV19

Development of a two-enzyme system comprising of an aryl-
alcohol oxidase and a dye-decolorizing peroxidase

I. Galperin*', C. Lauber', A. Javeed', H. Zorn', M. Riihl"

!Institut fiir Lebensmittelchemie und Lebensmittelbiotechnologie, JLU
Gieflen, Giefen, Germany

Almost all edible fungi belong taxonomically to basidiomycetes. Besides
their value as a food source, they also have a considerable biotechnological
potential. One of the major advantages is their capability of using lignin and
cellulose from wood as a carbon source by applying a versatile enzymatic
system. Lignin degrading enzymes such as laccases and peroxidases
produced by basidiomycetes are already used for enzymatic dye degradation
or bioconversion of industrial waste materials. In comparison to laccases,
which only need molecular oxygen for the redox reaction, peroxidases
require H,O, as a cofactor. In nature, fungi secrete H,O, generating
enzymes, such as glucose oxidases and aryl-alcohol oxidases [1], providing
peroxidases with the mandatory hydrogen peroxide. The white-rot fungus
Pleurotus sapidus closely related to the oyster mushroom Pleurotus
ostreatus is known to produce dye-decolorizing peroxidases (DyP) as well
as an aryl-alcohol oxidase (AAO). To combine the catalytic properties of
both enzymes for biotechnological applications, we established a two-
enzyme system comprising a DyP and an AAO for the decolourisation of
food materials, such as annatto containing whey effluents from cheese
manufacturing. To achieve this, the genes coding for the DyP and AAO
were cloned and transformed into the basidiomycete Coprinopsis cinerea
[2]. Both genes were placed under the control of the constitutive promoter of
the glyceraldehyde-3-phosphate dehydrogenase (gpdIl) from Agaricus
bisporus [3]. In case of AAO, high yields of active enzyme could be
obtained. Batch fermentation of the best producing transformant in a 5 L
bioreactor showed AAO enzyme activities of up to 125 U L. The
purification of the enzyme was carried out with a FPLC using an anion
exchange chromatography followed by a size exclusion chromatography.
Purity and origin of the acquired P. sapidus AAO were tested with SDS-
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PAGE and Western Blot. Biochemical properties of the two-enzyme system
were analysed and bleaching experiments were performed.
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Synthesis of chiral f-amino acids

via Lipase/Transaminase reaction cascade

S. Dold*', C. Syldatk', J. Rudat'

!'Karlsruhe Institut fiir Technologie, Technische Biologie, Karlsruhe,
Germany

Optically pure B-amino acids constitute interesting building blocks for
peptido-mimetics and a great variety of pharmaceutically important
compounds. Their efficient synthesis still poses a major challenge [1]. In
earlier studies we detected a transaminase activity transforming chiral -
amino acids into the corresponding B-keto acid which decarboxylates
spontaneously [2]. To realize the back reaction from these
thermodynamically instable educts we are using p-keto acid esters as
precursors. These are hydrolyzed by a lipase resulting in freshly prepared
substrates for the subsequent transaminase reaction to finally synthesize
chiral B-amino acids (fig. 1). Since the ester precursors are poorly water
soluble we are going to perform a cascade reaction in a water-organic
solvent two-phase system.
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BTV21

Investigation of structural determinants for substrate specificity
in zinc dependent alcohol dehydrogenases

C. Loderer*!, M. Ansorge-Schumacher'

'TU Dresden, Molecular Biotechnology, Dresden, Germany

One of the key parameters that characterize a good biocatalyst, independent
from its enzyme class, is its capability to accept and convert a large variety
of different substrates. In case of zinc-dependent alcohol dehydrogenases
(ADH) some representatives, such as Candida parapsilosis carbonyl
reductase (CPCR2), show a remarkably broad substrate range including
bulky hydrophobic carbonyl substrates as well as compounds as small as
acetone [1]. Nevertheless, large groups of potentially interesting substrates
such as cyclic ketones are rejected or converted with extremely poor activity
[2]. In the recent years, several crystal structures of zinc-dependent ADHs
were solved, including that of CPCR2, opening the possibility to get insights
into the structural features that define substrate acceptance [3]. Based on this
structural information, a mutational analysis was performed in order to
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attribute the observed limitations of the substrate spectrum of CPCR2 to
certain structural features in its active site.

Figure 1:Active site of CPCR2 with selected residues for the mutational
analysis (red), catalytic Zn2+ Ion (magenta), residues directly involved in
catalysis (yellow) and NADH (elements).

The mutational analysis was performed as an exhaustive randomization of
all residues that could be assigned to first shell of the active site of CPCR2.
The mutant libraries were screened for their acceptance of difficult
substrates probing different aspects of limited acceptance in a way that
detailed information about its structural origin can be derived. The results
suggest a small collection of active site residues as structural determinants
which could provide appropriate targets for the rational design of variants
with increased substrate scope. Given the fact that the active site structure
among the zinc dependent alcohol dehydrogenases is considerably high, the
determined hotspots may be transferred to other representatives of that large
enzyme family.
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Biocatalysis represents an environmentally friendly alternative to traditional
chemical catalysis. However, biocatalysts are enzymes which have not been
evolved by nature to operate under chemical process conditions, i.e. in the
presence of organic solvents, surfactants, or ionic liquids. These compounds
can interfere with the protein water shell, disturb electrostatic interactions
and thus lead to unfolding, aggregation, and finally loss of enzymatic
activity. Protein stability under these conditions can be increased by means
of directed evolution. Current approaches, however, tend to apply semi-
rational design with small library sizes to limit the screening effort by
targeting sites of a protein known to be important for stability. However,
rationales applied to date are derived from results which most likely failed to
identify all potential sites for optimization since they are biased in many
ways. (I) The experiments are usually designed with only limited coverage
along the protein sequence or with respect to the substituted amino acids
(e.g. epPCR, Ala-scanning mutagenesis). (II) The results only contain the
most prominent variants with multiple mutations, leaving out valuable
information about the influence of single mutations and additive effects. (I11)
The results only cover mutations with the highest positive impact but give
no information about sites which only show little, none, or negative effects.
We have conducted a full site saturation mutagenesis with complete
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coverage to capture the resistance profile of a model enzyme in various non-
conventional media. The lipase BSLA (encoded by the gene /ip4 from
Bacillus subtilis) was chosen as model enzyme [1, 2]. BSLA is a minimal
o/B-hydrolase and is biochemically well characterized, its crystal structure is
known, and its biotechnological potential has been demonstrated. We have
developed a screening method to test each variant for stability against
elevated temperatures, changes in the preferred fatty acid chain length, and
resistance against different types of surfactants. Here, we present the
screening results against four different surfactants, namely anionic SDS,
cationic CTAB, non-ionic Tween 80, and zwitterionic SB3-16. The large
dataset we have obtained by using a robotic high-throughput screening
method can now be used to identify all amino acids of BSLA involved in
resistance and thus provide targets for protein engineering strategies. We
anticipate that our results hold great potential to advance rational
engineering strategies towards the customized design of a given biocatalyst
under defined process conditions.
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Synthetic biology as means for enzyme optimization: improving
Thermoanaerobacter tengcongensis esterase by incorporation of
non-canonical amino acids
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Hamburg, Germany
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The incorporation of synthetic amino acids into proteins often leads to new
structural and functional characteristics of the resulting protein congeners.
This can be applied to improve the properties of industrially relevant
lipolytic enzymes [1]. In previous experiments, we were able to identify
several non-canonical amino acids (ncAAs) conveying beneficial properties
to a thermoactive and thermostable lipase from Thermoanaerobacter
thermohydrosulfuricus [2]. In the present study, genetic code engineering
was used to produce congeners of an esterase (TTE) derived from the
thermophilic, anaerobic bacterium Thermoanaerobacter tengcongensis.
Using the supplementation-based incorporation method (SPI), TTE
congeners were obtained by incorporation of (2S,4S)-4-fluoroproline
(cFPro) and (2S,4R)-4-fluoroproline (tFPro), respectively. The two resulting
variants were produced in shaking flasks using a proline-auxotrophic
Escherichia coli strain. After purification TTE [cFPro] and TTE [tFPro]
were subjected to a semi-automated high-throughput characterization in
comparison to the respective wild-type enzyme. The global substitution of
proline residues either by cFPro or by tFPro led to significant changes in
enzyme properties so that the specific activity of the two obtained TTE
congeners towards the synthetic substrate 4-nitrophenyl butyrate was raised
more than threefold from 2.7 U/mg to 9.0 U/mg for TTE [cFPro] and 9.9
U/mg for TTE [tFPro].

[1] Hoesl M.G., Acevedo-Rocha C.G., Nehring S., Royter M., Wolschner C., Wiltschi
B., Budisa N. and Antranikian G. (2011). Lipase congeners designed by genetic code
engineering. ChemCatChem 3 (1), 213-221.

[2] Acevedo-Rocha C.G., Hoesl M.G., Nehring S., Royter M., Wolschner C., Wiltschi
B., Antranikian G. and Budisa N. (2013). Non-canonical amino acids as a useful
synthetic biological tool for lipase-catalysed reactions in hostile environments. Catal
Sci Technol 3, 1198-1201.
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Application of microbial enzymes in technical processes is limited. Two
factors are production costs and short half-life. To reduce production costs a
cultivation technique for fungi growing under selective conditions
minimizing the need for sterile technique was developed [1]. To recycle the
enzyme a new immobilisation technique was developed. After drying, e.g.

by lyopilisation or solvent-driven precipitation, the protein is mixed with the
two components of epoxy resin. The mixture is placed as a second layer on
solid supports simply spreading by a spatula or spraying. No treatment, e.g.
chemical functionalization of the support surface is needed [2]. Three
completely different fungal enzymes, a hydrolase, a lyase and an
oxidoreductase were tested. Thermomyces lanuginosus lipase, expressed in
Aspergillus oryzae, was immobilised by spreading with a spatula on a lecm
xlcm steel slide revealed an area specific activity of 170 mU/cm? using rape
seed oil as substrate. This data is comparable with literature values where
TLL was immobilised in glass fibre membranes [3]. Not satisfying is the
result that only 5 to 20% of the added enzyme activity was recovered
depending on the method. The second example was Ashbya gossypii
threonine aldolase, expressed in Escherichia coli. 1t was found to be a
tetramer with pyridoxal phosphate as cofactor. Freeze-dried enzyme in the
polymeric network placed on steel slides revealed 91 mU/cm? detected by
the release of benzaldehyde when phenylserine was used as substrate.
Mpyceliophthora thermophila laccase expressed in A. oryzae was chosen as a
third example for immobilisation. The enzyme is known to be a monomer
each chelating four copper ions [4]. Freeze-dried laccase immobilised in
epoxy polymer revealed enzymatically active units. The new immobilisation
technique was shown to work with different enzyme types. Further
investigations are necessary to investigate what is the nature of the method.
Two options are possible either an entrapment in the three dimensional
network of the polymer or a covalent binding during polymerisation.

[1] Barig S et al. (2011) Monoseptic growth of fungal lipase producers under
minimized sterile conditions: Cultivation of Phialemonium curvatum in 350 L scale.
Engineering in Life Sciences, 11(4), 387-394

[2] Barig S et al. (2014) Dry entrapment of enzymes by epoxy or polyester resins
hardened on different solid supports. Enzyme and Microbial Technology, 60, 47-55.
[3] Taylor F and Craig CJ (1991) Scale-up of flat-plate reactors for enzymatic
hydrolysis of fats and oils. Enzyme and Microbial Technology,13, 956-9.

[4] Berka MR et al. (1997) Characterization of the Gene Encoding an Extracellular
Laccase of Myceliophthora thermophila and Analysis of the Recombinant Enzyme
Expressed in Aspergillus oryzae. Applied and Environmental Microbiology,
63(8):3151-3157.

MICROBIAL CELL BIOLOGY
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The septal cross walls in filamentous cyanobacteria is
perforated by a nanopore array enabling cell-cell
communication and cell differentiation

I. Maldener*!, J. Lehner', J. Bornikoel', K. Faulhaber!, K. Forchhammer'
"Universitit, IMIT-Organismische Interaktionen, Tiibingen, Germany

Cell-Cell communication is a basic character of multicellularity. Heterocyst-
forming filamentous cyanobacteria show a sophisticated cell differentiation
leading to a division of labor between two cell types in one filament. The
cells of the filament are in close contact exchanging metabolites and signal
molecules. The heterocyst is specialized in N, fixation and delivers
inhibitors of differentiation and products of N, fixation to the neighboring
vegetative cells. The vegetative cells perform oxygenic photosynthesis
producing an aerobic environment and deliver products of CO, fixation to
the heterocyst. Conversely the heterocyst protects the highly oxidation
sensitive nitrogenase from O,. Ultrastructure analysis showed that the outer
membrane encases all cells of the filament like a skin, not entering the
septum between neighboring cells. The individual cells of the filament have
their own cytoplasmic membrane and are all surrounded by the
peptidoglycan layer. Remarkably, the cross walls are not splitted during cell
division and form one single sacculi along the entire filament, as shown by
microscopy of isolated PG sacculi. To pass thru this septum, bulky cell-cell
joining structures are probably gated thru nanopores of approximately 20
nm, which we could identify in electron micrographs of isolated septal cell
walls. Approximately 100-160 nanopores are arranged in a semi regular
pattern in the center of the septum forming a nano pore array. A mutant in a
cell wall amidase, AmiC1 in Anabaena PCC sp. 7120 and AmiC2 in Nostoc
punctiforme, is not able to form the nanopore array and looses the ability for
cell-cell communication and cell differentiation. Hence, the PG forms a
novel cell structure, involved in formation of a multi cellular prokaryote.
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Insights into the molecular basis of cell-cell interactions in
phototrophic consortia
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“Chlorochromatium aggregatum* is a phototrophic consortium consisting of
a central motile chemotrophic betaproteobacterium and its surrounding
green sulfur bacterial epibiont Chlorobium chlorochromatii. Communication
between the partners has been postulated as the central bacterium moves the
consortium towards the light enabling the epibiont to conduct anoxygenic
photosynthesis and as cell division of the symbiots is highly coordinated. In
addition cellular contact sites of epibionts feature specific ultrastructures. To
study the molecular basis of this symbiosis the genome of the epibiont was
compared with the genomes of free-living relatives, revealing the presence
of unique open reading frames. Three constitutively transcribed putative
symbiosis genes (Cag_1919, 0616, 0614) were analysed in detail. Cag_1919
contains a RTX domain which is typically found in Gram-negative
pathogenic bacteria. Cag 0614 and Cag 0616 represent the largest open
reading frames in the prokaryotic world known to date, with lengths of
110418 and 61938 bp, respectively. Cag 0616 and 0614 contain several
parallel beta-helices and 0616 harbors two By-crystalline Greek key motifs.
To facilitate the intracellular localization of these symbiosis factors,
recombinant proteins were expressed in E. coli and used to produce
antibodies for immunogold labelling and fluorescence microscopy.
Fluorescence microscopy localized the Cag_ 1919 protein between the two
symbiotic partners. This result is supported through western blotting which
detects the protein in the periplasmic fraction of the consortia and the free-
living epibionts. High resolution immunogold labelling localized the protein
Cag_ 1919 mainly at the contact site and in the cytoplasmic membranes of
the symbiotic partners. Bioinformatic analysis predicted a transmembrane
region in the protein. This region may also lead to the insertion of the
protein during heterologous expression in E. coli cells, which leads to
elongated cell types. In contrast to Cag 1919, immunogold labelling
localized Cag 0614/0616 in the cytoplasm of the central bacterium. Dot
blotting of the cell fractions of the consortium and the free-living epibiont
supported these Results:
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Regulation of amidase-mediated peptidoglycan hydrolysis in
Vibrio cholerae
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Balance between peptidoglycan synthesis and hydrolysis is crucial for
maintenance of cell shape and cell division. Peptidoglycan cleavage at the
cell division site is mediated by amidases, hydrolytic enzymes that cleave
the bond between the side peptide and the glycan chain. Most gamma-
proteobacteria, including Escherichia coli, encode several amidases that are
functionally redundant. The enteric pathogen Vibrio cholerae contains only
a single amidase, AmiB. In this report, we show that V. cholerae AmiB is
crucial for cell division and growth. We further show that AmiB is regulated
by two functionally redundant proteins, EnvC and NlpD, which are required
for its localization to the cell division site. Transposon insertion sequencing
analysis revealed that normal growth in absence of NlpD requires EnvC,
FtsE, and FtsX. Importantly, NlpD, but not EnvC, is required for optimal
colonization of the intestine in the infant mouse model of cholera.
Overproduction of AmiB, EnvC or NlpD leads to sphere formation in the
absence of the major peptidoglycan synthase, PBP1A, and PBP1A forms a
complex with AmiB, EnvC, NlpD and FtsX. Thus, V. cholerae effectively
utilizes accessory proteins to regulate peptidoglycan hydrolysis through a
single amidase, and to ensure adaption of the cell wall in response to insults
specific to the host environment.
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Another brick in the wall - Evidence for peptidoglycan in the
cell walls of planctomycetes
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Planctomycetes are ubiquitous, environmentally important bacteria that
comprise a set of unique features. Their cell division for example is based on
an asymmetric FtsZ-free mechanism, known as budding. In addition,
Planctomycetes possess complex life cycles. Previous studies suggested a
compartmentalized cell plan and a cell wall that consists of proteinous
structures instead of peptidoglycan. However, peptidoglycan is a major cell
wall component present in all free-living bacteria but until now has been
declared absent in planctomycetes. Since planctomycetes are generally
assumed to lack peptidoglycan, we reinvestigated this issue using our model
organism Planctomyces limnophilus, employing classical and novel state-of-
the-art methods. Using cryo-electron tomography, we found a cell wall
layer, being typical in its appearance for peptidoglycan, between two
membranes. Furthermore we showed, based on planctomycetal genome data,
that Planctomyces species indeed have all genes necessary to synthesize
peptidoglycan. Employing enzymatic assays, we demonstrated that P.
limnophilus is susceptible for lysozyme treatment, indicating that target
structures for the enzyme are present in the form of peptidoglycan cell wall
components. For the first time we were able to identify diaminopimelic acid
(DAP) in intact planctomycetal cells and in isolated sacculi. DAP is a non-
proteinogenic diamino acid which serves as trifunctional linker in the in the
cross-linkage of the of the sugar backbone in peptidoglycan consisting of
alternating N-acetylmuramic acid (MurNAc) and N-acetylglucosamine
(GIcNAc) units. Using modern GC/MS based analysis technology, we
demonstrated that planctomycetal sacculi gave higher DAP-signals than
entire cells, as expected for this step of enrichment. We also detected the
peptidoglycan amino sugars MurNAc and GIcNAc in P. limnophilus cells
using an enzymatic and biochemical assay for analyses. Consequently, we
propose that, against common belief, Planctomyces and related genera
contain peptidoglycan in their cell walls. This finding is in good agreement
with recent studies that point towards a Gram-negative like architecture of
Planctomycetes.
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The response of Bacillus pumilus to hydrogen peroxide
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Introduction: The gram positive soil bacterium Bacillus pumilus is a
candidate for the development of new production strains used as microbial
hosts in industrial fermentation processes. Soil bacteria are exposed to
changing environmental conditions and have to adapt rapidly to
unfavourable starvation and stress conditions, such as oxidative stress.
Adaptation to stress conditions is achieved by the induction of general and
specific stress proteins. Stress and starvation conditions may not only occur
in natural habitats but also during fermentation processes and could
influence the growth of the production host as well as product formation and
product quality.

Materials and Methods: Transcriptomics and proteomics using 2D-gel
electrophoresis were applied to study the response of B. pumilus cells
subjected to hydrogen peroxide provoked oxidative stress. Low molecular
weight thiols were detected and quantified usingion pairing HPLC.
Furthermore, catalase activity in cell extracts was analyzed.

Results: Although B. pumilus is rather conspicuous, because important
proteins involved in detoxification of hydrogen peroxide, like KatA, are
missing from its genome sequence, the cells survive significantly higher
amounts of hydrogen peroxide when compared to B. subtilis. The
reprogramming of gene/ protein expression during oxidative stress was
investigated as well as a possible influence of low molecular weight thiol
compounds. Instead of KatA, a gene annotated as catalase KatX2 was
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significantly induced in B. pumilus cells at the transcriptional and
translational level under these conditions. High intracellular levels of
bacillithiol were detected in peroxide stress B. pumilus cells. Furthermore,
the catalase activity of cell extracts of B. pumilus was higher than the
activity of cell extracts from other bacilli.

Discussion: We analyzed the response of B. pumilus to oxidative stress
caused by hydrogen peroxide using transcriptomics, proteomics and
metabolomics methods to resolve the reasons why the cells survive such
high concentrations of this compound.Since oxidative stress is a crucial
topic of high cell density industrial fermentations,the results of our study
might be used to construct and optimize production strains which are more
resistant to process-related oxidative stress.
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A dynamin-like protein that reacts to membrane stress in
Bacillus subtilis
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Membrane fusion and fission are rapid, dynamic processes that occur in
eukaryotic and prokaryotic cells to facilitate generation and transport of
vesicles, induce membrane trafficking, maintain cell shape and size. Proteins
of dynamin superfamily play an important role in maintenance of membrane
dynamics. Dynamins are GTPase molecules demonstrating functions such as
vesicle scission, division of organelles, cytokinesis and microbial resistance.
Recently, a bacterial candidate (DynA) of the eukaryotic dynamin-like
proteins (DLPs) involved in membrane remodelling events was identified in
B. subtilis. DynA is a 136 KDa protein associated with the cell membrane of
B. subtilis. On account of sequence homology to other bacterial and
eukaryotic dynamins, similar biochemical properties such as GTP hydrolysis
and membrane fusion, DynA is classified as a member of the dynamin
superfamily. Its structure is remarkable as it seems to have developed from a
fusion event between two molecules, thus consisting of two separate GTPase
and two dynamin-like subunits, namely D1 and D2 respectively. Both
fragments, D1 and D2 share 27% similarity and are united in a single-
polypeptide. Individually purified D1 and D2 subunits were found to be
catalytically inactive, proposing the requirement of both subunits being in
close proximity for proper functioning of DynA. Structural resemblance to
eukaryotic DLPs, suggest an equivalent functional role of bacterial DLPs
(BDLPs), in membrane remodelling. However, no such definite membrane-
associated function in vivo has been identified for BDPLs. Our study
focuses on biochemical and cell biological characterisation of DynA to
unravel the function of BDLPs. We could show in vitro tethering and fusion
of liposomes in the presence of DynA. Also, we could observe division-
septa deformations upon salt-stress in cells lacking dynd4. DynA-GFP
responded to membrane-stress (nisin treatment) by localising to membrane
as distinct foci and not spreading through out the membrane. Another major
observation was that cells lacking dynd showed higher sensitivity (about
40% more plaques) to bacillus phages. All our results suggest a protective
role of dynA upon membrane stress in bacteria.
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DUF322 domain proteins are present in multiple copies in every genome of
Gram-positive bacteria sequenced so far. Contrasting the wide distribution
of these proteins nothing is known about their function. In the genome of the
human pathogen Staphylococcus aureus four proteins that belong to the

DUF322 protein family can be identified. Two of these proteins, namely the
alkaline shock protein 23 (Asp23) and SAOUHSC 02443 are encoded in a
tetracistronic operon. With a copy number of 25.000 molecules per cell
Asp23 is one of the most abundant proteins in the soluble protein fraction of
stationary S. aureus cells. Using a combination of fluorescence microscopy,
electron microscopy and the bacterial two-hybrid system (BACTH), we
showed that Asp23 is a membrane associated protein. Interestingly,
membrane association of Asp23 is dependent on SAOUHSC 02443, the
second DUF322 protein encoded in the asp23-operon, which we termed
Asp23 membrane anchoring protein (AmaP). Furthermore, using
fluorescence microscopy and the BACTH we identified domains and
residues critical for Asp23: SAOUHSC_02443 interaction and membrane
localization. The BACTH analyses also indicated that Asp23 forms
oligomers and indeed purified strep-tagged Asp23 protein formed large
flexible helical polymers in vitro as visualized by electron microscopy of
negatively stained protein samples. Using DNA-microarray analyses, we
showed that a deletion of the asp23 gene was followed by increased
transcription of genes with a function in the cell wall stress response of S.
aureus. Deletion of the Asp23 anchor, amaP, resulted in a very similar
transcriptional response emphasizing the importance of Asp23 membrane
association for its function. In summary we could show that Asp23 is
membrane associated and may have a function related to cell wall stress in S.
aureus.
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The zinc-buffering system of Cupriavidus metallidurans retards
efficient zinc allocation in a AzupT mutant
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In Cupriavidus metallidurans, the zinc importer ZupT is required at low zinc
concentration, its synthesis is up-regulated by zinc starvation, and its
absence leads to a complicated mélange of pleiotropic effects (Herzberg,
Bauer and Nies, 2014). To understand the molecular reasons behind these
effects, a top-down quantitative proteomic approach was used a High-
Definition-MS-System, a multiplex mass spectrometry method coupled with
ion mobility separation (HD-MSF) for the identification and quantification
of proteins in the bacteria cell. Protein extracts of the megaplasmid-free C.
metallidurans parent strain AE104 and its AzupT mutant were analyses with
this method. Of 6120 predicted proteins for strain AE104, 2928 proteins
(48%) identified in the proteome. From the initial quantitative results in
fmol quantities, protein concentration and amount of cells, the number of
proteins per cell could estimate. We are able to sort 90% from the quantity
of detected proteins to KEGG pathways, but only 35% of different proteins.
The Data gives a deep view into the proteome of Cupriavidus metallidurans
and shows several differences between wildtyp and mutant strains. This lead
to an estimate of the overall number of predicted zinc-binding proteins in
both strains in comparison the zinc content of a cell. Thus, the zinc pool of
C. metallidurans is probably composed of the overall number of zinc
binding sites of the cellular proteome. Parts of the zinc pool are rather
unspecific and can transiently also accept other divalent transition metal
cations.
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PPK1 and PPK2-independent formation of polyphosphate in
Ralstonia eutropha
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Polyphosphate (PP) is a linear polymer consisting of 10 to several 100
phosphate residues and is present in all living organisms. PP has more
functions than that of a mere phosphate storage compound [1]. In bacteria,
the polymer often forms dense particles, known as volutin or PP granules.
Ralstonia eutropha H16 is famous for its ability to accumulate large
amounts of PHB. However, R. eutropha also has PP granules, though they
are much smaller in size than PHB granules. Polyphosphate kinases (PPKs)
catalyse the formation of PP from ATP or GTP. Two different PPKs are
annotated in the R. eutropha genome (PPK1 and PPK2). Fluorescence
microscopical analysis of fusions with eYFP revealed that PPK1-eYFP co-
localized with PP granules whereas PPK2-eYFP was located near the cell
poles and did not co-localize with PP granules. Expression of PPKI1 in E.
coli but not of PPK2 resulted in the formation of PP granules and confirmed
that PPK1 is a PP-synthesizing enzyme. The function of PPK2 in R.
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eutropha is unknown. To investigate the physiological roles of ppk/ and
ppk2 both genes were deleted from the chromosome. Surprisingly, the
double mutant Appkl + Appk2 still was able to form PP although in less
numbers. Obviously, Ralstonia has at least one additional PP synthesizing
enzyme. Results of in silico screening, proteome analysis and biochemical
investigations aiming at the identification of novel proteins that are involved
in PP granule formation will be shown.

References
[1] Kornberg, A., Gémez-Gracia, M., R., Rao, N., N. (2009). Annu. Rev. Biochem.
78:605-47
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Bacterial membrane domains in super resolution
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The bacterial membrane represents a barrier as well as an interaction
platform between the dynamic yet ordered cytoplasm and a changing
environment. Growing evidence suggests that the lipids of this bilayer are
not randomly distributed but are located to regions with specific physical
properties e. g. the highly curved cell poles, or are associated with proteins
attracting certain lipids. The family of flotillin/reggie proteins serves as a
model to understand this protein-lipid specificity as they exclusively localize
to membrane subregions. We have started to characterize the two flotillin
homologs of B. subtilis, FloA and FloT, that assemble into individual
structures within the membrane in vivo. We show that FloA accumulates
without any additional factor into higher order structures of more than 10
subunits in vitro regardless of the presence of a transmembrane domain.
Furthermore, we examined flotilllin assemblies in situ by super resolution
STED microscopy. By visualizing FloT and FloA as well as further
microdomain-associated proteins like KinC and NfeD2 we observed a
characteristic microdomain diameter of about 80 nm. Despite a conserved
cluster size, the distinct flotillin assemblies of the two homologs show
differences in associated proteins and in the speed of movement through the
lipid bilayer, with FloA diffusing much faster than FloT. We have also
investigated the size of flotillin clusters in different eukaryotic cells, and
found that the diameter of the assemblies is similar to that of the bacterial
orthologs, and thus that microdomain size be an intrinsic property within
this protein family and is therefore conserved over all domains of life.

CBV11

The structure of the halobacterial gas vesicle by cryo-electron
tomography

D. Bollschweiler*!, F. Pfeifer?, K. Faist’, F. Beck', R. Danev',

H. Engelhardt'

'Max Planck Institut fiir Biochemie, Baumeister, Martinsried, Germany
*Technische Universitdt, Microbiology and Archaea, Darmstadt, Germany

Halobacterium salinarum, an extreme halophilic archaeon found in high salt
environments such as hypersaline lakes and salterns, produces air-filled
protein shells to increase its buoyancy and help it float near the water's
surface. These gas vesicles are formed by the 8 kDa structural protein GvpA,
which arranges into a riblike helical tube of 100 - 200 nm in diameter and up
to 1.5 pm in length with characteristic conical caps. The alpha-helical
protein GvpC attaches to the outside of the gas vesicle hull [1], very likely
additionally stabilizing the vesicle wall against pressure variations [2].
Currently, a crystal structure of GvpA is not available; however, prediction
models suggest a stable dimer with hydrophilic alpha-helices on the convex
side and strongly hydrophobic beta sheets facing inwards [3,4,5]. The
building blocks are thought to form regular arrays and the helical ribs of gas
vesicles with a characteristic distance of 4.6 nm. However, the architecture
of the gas vesicle wall and cones is still speculative. In our approach to study
the molecular structure of GvpA, we applied cryo electron tomography,
using a 300 keV Titan Krios transmission electron microscope equipped
with an energy filter and a particularly sensitive direct electron detector for
image recording. Imaging conditions were further improved by a newly
developed phase plate that enabled us to exploit the full range of structural
information (spatial frequencies) at enhanced contrast. We investigated gas
vesicles possessing a point mutation resulting in particularly thin tubes that
are advantageous for optimizing the resolution of 3D reconstructions. We
obtained the 3D structure of GvpA arrangements from the cylindrical parts
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of the vesicles and analyzed the conical tips and structural transition areas to
get insight into the arrangement of GvpA in less regular regions of the
vesicles.
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Analyses of chromosome and replisome dynamics in
Mpyxococcus xanthus reveal a novel chromosome arrangement
A. Treuner-Lange*', A. Harms', D. Schumacher', L. Sogaard-Andersen'
!Max-Planck Institut for Terrestrial Microbiology, Department of
Ecophysiology, Marburg, Germany

Bacteria organize their chromosome spatially in a highly reproducible
pattern to ensure that both daughter cells receive a correct chromosome
complement during cell division. Bacterial chromosome organizations
include some with the origin of replication and terminus at midcell or origin
and terminus at or close to opposite cell poles. Also significantly different
replisome dynamics have been reported for different bacterial species.

Here, we analyzed the spatial organization and temporal dynamics of the 9.1
Mb circular chromosome in the rod-shaped cells of Myxococcus xanthus.
For chromosome segregation, M. xanthus uses a parABS system, which is
essential, and lack of the parS-binding protein ParB results in chromosome
segregation defects as well as cell divisions over nucleoids and the
formation of anucleate cells and cells with an aberrant chromosomal content.
From the determination of the dynamic subcellular location of six genetic
loci, we conclude that in newborn cells ori, as monitored following the
ParB/parS complex, and ter regions are localized in the subpolar regions of
the old and new cell pole, respectively and each separated from the nearest
pole by approximately lpum. The bulk of the chromosome is organized
between the two subpolar regions, thus leaving the two large subpolar
regions devoid of DNA. Upon replication, one ori region remains in the
original subpolar region while the second copy segregates unidirectionally to
the opposite subpolar region followed by the rest of the chromosome. In
parallel, the fer region of the mother chromosome relocates, most likely
passively, to midcell, where it is replicated. Consequently, after completion
of replication and segregation, the two chromosomes show an ori-ter-ter-ori
organization with mirror symmetry about a transverse axis at midcell. Upon
completion of segregation of the ParB/parS complex, ParA localizes in large
patches in the DNA-free subpolar regions. Using an Ssb-YFP fusion as a
proxy for replisome localization, we observed that the two replisomes
assemble in the subpolar region of the old pole and then move towards ter at
midcell reversibly splitting and merging to form two foci or one focus
suggesting that the two replisomes move independently of each other on the
two replichores. We conclude that M. xanthus chromosome organization and
dynamics combine features from previously described systems with novel
features leading to a novel spatiotemporal organization.

CBV13

The role of the rhomboid protease in virulence factor secretion
by Listeria monocytogenes.

E. Sysolyatina*', Y. Chalenko', S. Ermolaeva', A. Surin®

'Gamaleya Research Institute of Epidemiology and Microbiology,
laboratory of ecology of causative agents of infections, Moscow, Russia
’Institute of Proteins, RAS, Puschino, Russia

Introduction: The Gram-positive bacterium Listeria monocytogenes is a
facultative intracellular pathogen that parasites cells of different types. A
number of surface and secreted proteins were established as virulence
factors required for L. monocytogenes virulence. The supplementary
secretion system SecA2 was shown to be responsible for secretion of a
number of virulence factors. Previously, we revealed presence additional
regulatory elements that control virulence factor secretion into the medium
by processing C-terminal transmembrane domains (Sapenko et al., 2011).
Implementation of such a function can be carried out only with the
intramembranous type of protease activity. The analysis “in silico” and
experiments showed that in the genome of Listeria only three classes of
proteases from this type of activity: the proteases I and II is responsible for
the processing of the signal peptide, as well as rhomboid and S2P proteases.
Rhomboid proteases form a small family of serine proteases with substrates



86 | ABSTRACTS - ORAL PRESENTATIONS

that are usually cleaved within a membrane-spanning segment. Rhomboid is
an intramembrane serine protease responsible for the proteolytic activation
of Drosophila epidermal growth factor receptor (EGFR) ligands. Rhomboid
peptidases (proteases) play key roles in signaling events at the membrane
bilayer. Understanding the regulation of rhomboid function is crucial for
insight into its mechanism of action. However, the common function of
prokaryotic rhomboids is unknown.

Materials and Methods: Bacterial strains The mutant strain GIMins1337
with insertion in the rhomboid encoding Imol337 gene and the revertant
without insertion were obtained in the EGDe strain background. L.
monocytogenes was grown in BHI supplemented with 0,2 % activated
charcoal. Membrane proteins were prepared by bacterial cell boiling in
IxLaemmli buffer. Secreted proteins were precipitated with TCA. Proteins
were separated onto a 12,5% SDS-PAGE gel. Protein band of interest was
excised from the gel and was subjected to proteolysis with trypsin and
analyzed with MALDI-TOF mass spectrometry. Peptides were identified
using a search engine Mascot.

Results and Discussion: The mutation in the gene Imol337, encoding
rhomboid peptidase, leads to a change in profiles of membrane-associated
and secreted proteins L.monocytogenes including affecting the
representation in the membrane fraction of proteins associated with
virulence. Some proteins were identified as follows elongation factors Tu
and G, glyceraldehyde -3 - phosphate dehydrogenase and digidrolipoamid
acetyltransferase. These data suggest that rhomboid peptidase may
participate in processing of membrane proteins of Gram- positive bacterium
L. monocytogenes.

Figure 1

Figure 2
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Swarming Bacteria as Freight Haulage Systems - how
Paenibacillus vortex physically transports antibiotic resistant
cargo bacteria to the mutual advantage of both species

C. Ingham*'

'Microdish BV, Utrecht, Netherlands

Swarming bacteria are challenged by the need to invade hostile
environments. Swarms of the flagellate, pattern-forming, Gram-positive
bacterium Paenibacillus vortex can collectively transport (i.e. physically
move over tens of cm) non-motile microorganisms. These cargo are
captured within the swarming colonies that can translocate an otherwise
non-motile microorganism at > 1 cm/h. Transport is mediated by a
specialized, phenotypic subpopulation of P. vortex. P. vortex can invade
toxic environments by carrying antibiotic-degrading bacteria. Swarms of
beta-lactam antibiotic (BLA)-sensitive P. vortex can move beta-lactamase-
producing, resistant, cargo bacteria to detoxify BLAs in their path. In the
presence of BLAs, both transporter and cargo bacteria gained from this
temporary cooperation; cargo bacteria with higher BLA resistance promoted
faster spread. P. vortex transported only the most beneficial antibiotic-
resistant cargo (including clinical isolates) in a sustained way. P. vortex
displayed a bet-hedging strategy that promotes the colonization of non-toxic
niches by P. vortex alone; when detoxifying cargo bacteria were not needed
they were lost. These observations have implications for the dispersal of
antibiotic-resistant microorganisms and strategies for asymmetric
cooperation. Swarming bacteria are generally studied as single species
swarms - perhaps they should be considered more as a highly dynamic
ecosystem.....? Complex multispecies colonies cooperatively moving over
agar plates containing ampicillin. Panel a shows a periodically expanding
colony 14 cm across, panels (b and ¢) moving microcolonies (hundreds of
microns across). In all cases the combination of antibiotic resistant cargo
(indistinguishable from transporter in a; green in b and ¢) and sensitive
transporter bacteria (red in b and ¢) achieved tasks in terms of dispersal and
survival neither could individually.
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DEV01

High activity of acteogenic bacteria in anaerobic biogas
fementation plants using complex lignin degradation derivatives
J. Frerichs*', V. Miiller'

!Institute for Moleculare Biosciences, Moleculare Microbiology &
Bioenergetics, Johann Wolfgang Goethe-University Frankfurt, Frankfurt a.
M., Germany

Many acetogenic bacteria are able to grow heterotrophically on a variaty of
organic compounds like sugars, alcohols, and aldehyd- or methylgroup
containing aromates, but some can also grow lithoautotrophically using H, +
CO,. The produced acetate is an improtant substrate in methanogenic
anaerobic habitats. Such an anaerobic food web leading to methane
production is in operation at biogas plants. However, the role (if such) of
acetogenic bacteria has not been studied in detail. We use a multidisciplinary
approach to assess the acetogenic population in a biogas plant producing
methane from silaged crops, cow and chicken manure. Our approach
includes measurments of the catalytic activity of characteristic enzymes and
a throughout monitoring of the microbial acetate production rates dependent
on various carbon sources. Further classic cultivation techniques are applied
to enrich acetogenic bacteria from the sludge. For the first time the activities
of formate dehyrdogenase, carbon monoxide dehydrogenase and methylene-
tetrahydrofolate reductase were monitored in sludge samples of a biogas
plant. Furthermore, these enzyme activies were also assessed in the set-up
quantifing the actetate production rate based on lignin degradtion
derivatives. Our approace revealed a pronounced actetate production rate
(incubated under H, + CO, atmosphere) of about 3.5 pmol acetate gsludgc" h'!
which equaled the acetoclastic methane production rate of the system. The
produced acetate from phenylacrylated aromates and hydroxybenzoeic acid
stoichiometrically equals the available methylgroups present in the substrate.
Furthermore, we were able to enrich and purify cultures of acetogens from
the sludge samples and verified their phylogenetic relationship to the order
Clostridiales. However, none of the cultivated acetogens was closely related
to cultivated acetogenic species possibly indicating a yet unknown
phylogenetic diversity of acetogenic bacteria in biogas plants. In summary,
our detailed study of the physiology and biochemistry of the acetogenic
population will help to increase productivity and optimize the effective
mineralization within biogas plants. Further, it will increase our knowledge
of the function and interaction of complex microbial communities present in
anaerobic habitats.

DEV02

Investigation of the archaeal diversity during anaerobic
digestion of maize silage and municipal waste water

J. Theiss*', M. Rother”, K. Réske'

!Siichsische Akademie der Wissenschaften, Leipzig, Germany
*Technische Universitdit Dresden, Professur fiir mikrobielle Diversitit,
Dresden, Germany

In the last years, the interest in renewable energy sources has increased
considerably. To replace the commonly used fossil fuels, a variety of
strategies have been developed. One possible method that can combine
waste treatment with the recovery of energy is the anaerobic digestion. This
process involves diverse microorganisms with different requirements to their
environment. Understanding the microbial composition during anaerobic
digestion is essential to run an effective process and avoid perturbations.
Therefore, the aim of this study is to gain a detailed knowledge about the
diversity and abundance of microorganisms in biogas reactors. The
microbial community, especially methanogenic archaea, in samples of a one
stage anaerobic digester fed with maize silage and chicken manure (A) as
well as a digester using municipal waste water as substrate (B) were
analyzed with cultivation independent methods, such as Denaturing Gradient
Gel Electrophoresis (DGGE) and sequencing of the DNA of single bands.
Additionally, a 16S rDNA clone library was generated and Catalyzed
Reporter Deposition Fluorescence in situ Hybridisation (CARD-FISH) was
used to quantify and differentiate the microbial community within the
anaerobic digester by the use of different specific probes. The samples
revealed only limited methanogenic diversity by DGGE and sequencing
analysis. The genera Methanoculleus and Methanosarcina could be
identified as the most abundant methanogenic archaea in digester A.

BlOspektrum | Tagungsband 2014

Additionally, the genera Methanosphaera and Methanobacterium could be
detected. As expected, alterations of the chemical conditions in the digester,
like increasing ammonia concentrations, influenced the microbial
community and lead to an increase in signal intensity of bands
corresponding to the genus Methanoculleus. By CARD-FISH a bacteria to
archaea ratio of around 10:1 was derived and Methanoculleus was shown to
be the most abundant archaeal subgroup. Samples originating from digester
B differed in microbial composition, as a distinct archaeal fingerprint was
visualized. Since a larger number of Methanobacteriales-specific DGGE
signals was detected, a greater diversity of this subgroup in the anaerobic
digestion of municipal waste is assumed.

DEV03

Investigation of H,-dependent methanogenesis in biogas plants
T. Kern*!, M. Linge', A. Begenau', T. Enders', M. Rother’

"Technische Universitit Dresden, Institut fiir Mikrobiologie, Dresden,
Germany

Production of biogas in an anaerobic digester is a microbiological multi-step
process. In this process organic biomass is degraded to methane and carbon
dioxide, the main components of biogas. The very complex microbial
community involved can be divided into hydrolyzing, fermenting,
syntrophic and methanogenic. Only methanogenic archaeca are able to
generate methane using H,+CO, (hydrogenotrophic pathway), acetate
(acetoclastic pathway) or methylated substances (methylotrophic pathway).
Therefore, the methane forming archaea are key players of the biogas
process. To learn more about the organisms involved in this process, 13
methanogenic strains were isolated from sludge of a biogas plant. Sequence
analysis of the 16S-rDNA and the mcrd-gene, as well as physiological
characterizations suggests that two of the isolates are so far undescribed
species of the genera Methanosarcina and Methanobacterium.
As molecular hydrogen is an important intermediate in the biogas process,
we also investigated H,-dependend methanogenesis is sifu. Supplementing
fresh biogas sludge with various amounts of H, revealed that under normal
conditions this pathway is operating below its maximal capacity. By relating
the activity of methanoarchaeal Fj-dependend hydrogenase and total
(viologen-dependent) hydrogenase activity in sludge samples we aim at
establishing new parameters for monitoring of anaerobic digestion.

DEV04

Population dynamics in thin stillage based biogas reactors

L. Roske*', W. Sabra?, K. Sahm', H. Nacke®, R. Daniel’, A.- P. Zeng?,

G. Antranikian'

'Hamburg University of Technology, Institute of Technical Microbiology,
Hamburg, Germany

’Hamburg University of Technology, Institute of Bioprocess and Biosystems
Engineering, Hamburg, Germany

*Georg-August-University, Department of Genomic and Applied
Microbiology, Gottingen, Germany

Sustainable biorefinery concepts focus on efficient conversion of thin
stillage, which is a byproduct of bioethanol production, to biogas. In order to
gain knowledge about the composition of microbial consortia that are able to
degrade thin stillage at high temperatures, a microbial consortium was
analyzed in a laboratory scale reactor. Based on 17,400 16S rRNA gene
fragments pyrosequencing revealed a dominant cluster of bacteria associated
with the phylum Thermotogae. Alignment analyses using representative
sequences identified Defluviitoga tunisiensis as its closest relative.
Additional abundant clusters were taxonomically classified as Elusimicrobia
and Firmicutes, and those of methanogenic archaca belonged to
Methanosaetaceae and Methanobacteriaceae. Representing 65 % of the
methanogenic population, acetate-utilizing Methanosaetaceae was shown to
be the most dominant family. Using reactor digestate for enrichment
experiments, pure cultures of mainly Firmicutes representing species were
isolated. Additionally, Methanothermobacter thermautotrophicus and a yet-
uncultured species of the genus Methanosaeta were enriched and
characterized. Population dynamics were analyzed during reactor
acidification using FISH technique based on probes specific for 16S rRNA.
While bacterial abundance decreased from 77 to 49 %, methanogenic
Euryarchaeota remained stable at 14 to 17 % of the overall population.
However, within the methanogenic community successive dominance was
observed between Methanobacteriales and Methanosaetaceae. Furthermore,
an increase of bacterial diversity was detected by DGGE analysis if
treatment time was reduced. In order to investigate the adaptation phase of
the microbial community that degrades thin stillage under mesophilic
conditions, DGGE analysis was performed. Methanosaeta and an
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unclassified member of hydrogenotrophic Methanobacteriaceae appeared as
the dominant organisms of the methanogenic population within ten weeks;
the latter was sensitive to substrate deficit. The data obtained in this research
project enhance our understanding of microbial digestion of industrial waste
material rich in proteins and will help establish optimal process conditions in
operations beyond laboratory scale.

DEV05

Potential Interactions of Anaerobes in Fen Rhizospheres

S. Hunger*', O. Schmidt', M. Hilgarth', A. S. G6Bner', H. L. Drake'
!Universitit Bayreuth, Okologische Mikrobiologie, Bayreuth, Germany

Natural wetlands are the single most important source of methane. The
emission of methane increases with increasing availability of organic carbon
and can be highest where plant roots occur. Although methanogens have
been detected in rhizosphere soil of peatland plants, little is known about the
trophic links of methanogens to other anaerobic processes in such habitats.
The objective of this study was to identify potential interactions between
methanogens and other anaerobes in the rhizosphere of plants that grow in a
methane-emitting fen. This objective was addressed with cultivation
methods and molecular analyses of mcr4, 16S rRNA genes, and genes that
encode for different hydrogenases. Formate-H,-lyase-containing taxa,
acetogens, and methanogens competed for formate in anoxic microcosms
with roots and soils of Carex rostrata and roots of Molinia caerulea, but not
in anoxic microcosms with intact or decaying roots of Eriophorum
vaginatum or soils of M. caerulea. Methanogens outcompeted acetogens in
root-free soil microcosms, but acetogens outcompeted methanogens in soil-
free root microcosms. Facultative aerobes and an acetogenic enrichment
culture were obtained from the root surface of fen-derived plants.
Facultative aerobes were closely related to Citrobacter and Hafnia species
and produced H, from formate. The acetogenic enrichment culture utilized
formate and H,, and contained the acetogen-containing taxa Clostridiaceae
and Veillonellaceae. McrA sequences related to 9 species-level mcrd
phylotypes and functionally diverse hydrogenase gene sequences were
detected from roots of C. rostrata. Most mcrA sequences were affiliated
with Methanobacteriaceae, Methanoregulaceae, and Methanosarcinaceae,
indicating the association of hydrogenotrophic and acetoclastic methanogens
with roots. The relative abundance of mcrd genes affiliated with
Methanosarcinaceae was higher in enrichments with formate than without.
Methanosarcinaceae were likely stimulated by H, that was transiently
present during the incubation. Detected [FeFe]-and [NiFe]Group 4
hydrogenase gene sequences were related to Proteobacteria and Firmicutes,
suggesting a potential contribution to H, production. The relative abundance
of [FeFe]-hydrogenase genes related to Proteobacteria were more abundant
in enrichments with formate than without, suggesting that formate-
dependent H, production is dominated by Proteobacteria. [NiFe]Group 1
uptake hydrogenase gene sequences were related to Acidobacteria,
Deferribacteres, and Proteobacteria, suggesting that such taxa might
compete for H,. The collective results reinforce the likelihood (a) that
hydrogenase-containing taxa, acetogens, and methanogens are trophically
linked via formate and H, in the rhizosphere of C. rostrata and (b) that the
occurrence and trophic links of anaerobes vary in the rhizosphere of
different plant species.

DEV06

Isolation and environmental distribution of type Ib methane
oxidizing bacteria

C. Liike*', P. Frenzel®, S. Dedysh’, P. Bodelier*, H. Op den Camp',

M. Jetten'

'Radboud University, Nijmegen, Netherlands

’Max Planck Institute for Terrestrial Microbiology, Marburg, Germany
3 Winogradsky Institute, Moskau, Russia

‘NIOO, Wageningen, Netherlands

Methane oxidizing microorganisms perform an important function by
preventing emissions of the greenhouse gas methane to the atmosphere. To
date known bacterial methanotrophs belong to the proteobacteria,
verrucomicrobia and the NC10 phylum. Within the proteobacteria, they can
be divided into type Ia, type Ib and type II methanotrophs. Type Ia and type
II are well represented by isolates, however, the vast amount of type Ib
methanotrophs could not be cultivated so far. Based on the pmoA gene
(encoding the key enzyme of the methane oxidation pathway), 10 major type
Ib lineages could be defined, of which only 3 are represented by isolates. In
this study, we compared the distribution of the type Ib lineages in different
environments. Whereas the cultivated methanotrophs (Methylococcus and

Methylocaldum) are found in landfill and upland soils, lineages that are not
represented by isolates are dominant in freshwater environments such as
paddy fields and lake sediments. Thus, we observed a clear niche
differentiation within type Ib methanotrophs indicating that this subgroup is
highly diverse. Our subsequent isolation attempts resulted in one type Ib
pure culture and two enrichments. The pure culture was further
characterized and showed to be an obligate methanotroph. It contains
C16:1w9c as major phospholipid fatty acid in its membrane which has not
been found in other methanotrophs. The currently ongoing genome
sequencing and analysis will give further insights into the lifestyle of this
exciting new type Ib methanotrophic isolate.

DEV07

Bacterial metabolism of isoprene:

A much neglected atmospheric trace gas

J. C. Murrell*'

!University of East Anglia, School of Environmental Sciences, Norwich,
United Kingdom

Isoprene (2-methyl, 1,3 butadiene) is a much neglected climate-active
atmospheric trace gas that is released into the atmosphere in similar
quantities to that of methane, making it one of the most abundant trace
gases. Large amounts of isoprene are produced by trees but also substantial
amounts are released by microorganisms. The consequences on climate are
complex. Isoprene can indirectly act as a global warming gas but in the
marine environment it is also thought to promote aerosol formation, thus
promoting cooling through increased cloud formation. We have been
studying bacteria that grow on isoprene. These aerobic bacteria appear to be
widespread in the terrestrial and marine environment. Rhodococcus ADA4S,
our model organism, oxidizes isoprene using a soluble diiron centre
monooxygenase which is similar to soluble methane monooxygenase. The
physiology, biochemistry and molecular biology of Rhodococcus AD45 will
be outlined, together with genome analysis, transcriptome analysis and
regulatory mechanisms of isoprene degradation by bacteria. The ecology of
isoprene degraders in both the terrestrial and marine environment will be
described, together with DNA-Stable Isotope Probing experiments which
have enabled us to identify active isoprene degraders in the environment.

DEV08

Targeting methanotrophs in environmental samples using
stable isotope probing combined with metatranscriptomics
M. G. Dumont*!

'Max Planck Institute, Terrestrial Microbiology, Marburg, Germany

Aerobic methanotrophs mitigate CH, release from environments such as
wetlands, lakes and landfills. Stable isotope probing (SIP) can be used to
identify methanotrophs in environmental samples by incubating with *CH,
and recovering *C-labeled nucleic acids. We have combined RNA-SIP and
metatranscriptomics to obtain targeted metatranscriptomes of methanotrophs
in lake sediment and in rice field soil. Methanotrophs in lake sediment were
labeled using “CH,, and both labeled and unlabeled-RNA were isolated and
sequenced by pyrosequencing. The unlabeled metatranscriptome had a large
diversity of bacterial, archaeal, eukaryotic and viral sequences as expected
from a diverse sediment community. The labeled-RNA metatranscriptome
was dominated by methanotroph sequences, particularly from
Methylococcaceae. Transcripts of the pmoCAB genes were the most
abundant in labeled metatranscriptome, and metabolic pathways of CH,4
oxidation and carbon assimilation could be inferred based on the detection
of transcripts. A similar approach was used to investigate the response of
methanotrophs in rice field soil to nitrogen addition, which is known to
rapidly stimulate CH, oxidation by an unidentified mechanism. Replicate
rice field soil samples were incubated with added ammonium, nitrate and
without added nitrogen as a control. RNA was recovered after 50 h
incubation, followed by ITumina sequencing of C-RNA. PCA analysis of
contigs annotated with KEGG or SEED indicated reproducible differences
in transcription profiles between the treatments. Transcripts of genes
encoding enzymes associated with assimilation of nitrate, ammonia and urea
were significantly overrepresented in the control, consistent with nitrogen
limitation. There was no indication of elevated expression of nitrogenase-
associated genes in the control, suggesting that a diversion of energy to
nitrogen fixation was not the mechanism behind lower CH,4 oxidation rates.
In summary, SIP-metatranscriptomics enables a focused analysis of the
response of methanotrophs to environmental conditions and should be
widely applicable in microbial ecology studies.
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Unveiling the Microbial Sink of Methanol in Terrestrial
Ecosystems

S. Kolb*!', M. Morawe', A. Stacheter’

"University of Bayreuth, Department of Ecological Microbiology, Bayreuth,
Germany

’Friedrich-Schiller- University Jena, Department of Aquatic Microbiology,
Jena, Germany

Methanol is the second most abundant organic molecule in the atmosphere.
The main source of atmospheric methanol is plant material. Methanol
oxidation by aerobic microorganisms in soils is a not well evaluated global
sink in the methanol cycle. Such methanol consumers may reduce methanol
emission by its consumption in the rhizosphere and phyllosphere, and recent
reports suggest that soil communities are also be capable of uptake of
methanol from the atmosphere. Aerobic methylotrophs use methanol as a
source of carbon and energy by diverse set of enzymes and enzymatic
pathways. Previous own work revealed that GL1 and GL2 (genotypes
affiliated with Alphaproteobacteria) responded to methanol concentrations
that that would explain methanol deposition from the atmosphere into soil.
In six grassland and six forest soils, environmental factors were identified
that influenced the methylotroph community structure based on mxaF, mch
and fae. Thus, vegetation type (forest or grassland), soil pH, the availability
of nitrogen and substrate concentration likely determine which methylotroph
taxa are involved in the flux of methanol from aerated soils of temperate
ecosystems. Molecular tools, i.e. potential gene markers, that will facilitate
comprehensive assessment in future are evaluated and need to be extended.
Beyond gram negative methylotrophy gram positives such as Bacilli and
Actinobacteria should be considered in upcoming research. Another
potential divers group of methanol consumers in terrestrial environments are
Ascomycota and yeast - strategies to asses them will be discussed.
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A metaproteogenomic approach for functional investigation of
carbon cycling by marine methylotrophs

M. Taubert*', C. Grob', A. Howat', O. Burns', Y. Chen?, N. Jehmlich?,
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*Helmholtz Centre for Environmental Research, Department of Proteomics,
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One-carbon compounds, i.e. compounds that only contain one carbon atom,
and compounds containing only carbon atoms without carbon-carbon bonds,
play key roles in earth’s major biogeochemical cycles, and are surprisingly
abundant in the world’s oceans. Some of these compounds, like methane and
dimethylsulfide (DMS), have climatic activity in the atmosphere (1), and
thus are of direct relevance for the processes of global climate change.
Marine habitats, covering the majority of earth’s surface, consequently have
a huge impact on atmospheric concentrations of carbon-one compounds,
with the potential to act both as sink and source. Microorganism that can
metabolise one-carbon compounds are ubiquitous in the environment. Thus,
these so called methylotrophs potentially play a major role in modulation of
transfer processes between ocean and atmosphere. In our research, we use
methylotrophs as model systems for the development of functional
metaproteogenomic approaches. A combination of metagenomic and
metaproteomic techniques with stable isotope probing (SIP), employing "*C
labeled substrates (methane, methanol, methylamine) is used to follow
nutrient fluxes through microbial communities. In-depth analysis of
abundance and diversity of key functional genes of methyltrophy is done by
amplicon pyrosequencing. Furthermore, the metaproteomics approach is
used to investigate the prevalent metabolic pathways to complement the
study and to connect the general overview provided by metagenomics data
to the molecular level.

This methodological approach is used to perform a focussed, functional
multi-level analysis in different marine environments. The investigation
enables us to identify active methylotrophic bacteria involved in metabolism
of methane, methanol and methylamines, and to assess their contribution to
the marine food web. The presence of functional genes of interest has been
confirmed along with the identification of the respective proteins, enabling
conclusions about the active biochemical pathways.

We were able to show that the applied approach provides valuable
opportunities to answer key questions about microbial carbon cycling in
marine ecosystems. Analogous to this study, we will also test the method’s
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capability to use '°N labeled substrates in the near future, to investigate
microbial nitrogen cycling.
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Novel syntrophic species link fermentation and methanogenesis
in peat
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The syntrophic oxidation of primary fermentation products like ethanol,
butyrate, or propionate to methanogenic substrates (H,/CO,, formate,
acetate) is a thermodynamic bottle-neck during the mineralization of organic
matter in anoxic habitats like peatlands. Despite the importance of
syntrophic oxidations to the emission of methane, little is known about the
microbial community that catalyzes these syntrophic processes in peat.
Ethanol, butyrate, or propionate was pulsed at low in situ relevant
concentrations into peat slurries incubated anoxically at 5°C or 15°C.
Methane and CO, were the sole accumulating products during consumption
of ethanol, butyrate, or propionate, indicating that the methanogenic food
web was not uncoupled. Methane production was stimulated in all
supplemented treatments compared to unsupplemented controls. The rate of
ethanol, butyrate, or propionate oxidation increased with time, probably due
to the enrichment of syntrophs. The microbial community of ethanol or
butyrate oxidizers at 15°C was analyzed by 16S rRNA "*C-based stable
isotope probing. Pelobacter-related 16S rRNA sequences (98% identity to
the ethanol oxidizer P. propionicus) were highly abundant in heavy fractions
but almost absent in light fractions of [*CJethanol-supplemented treatments
at 15°C. Syntrophomonas-related 16S rRNA sequences (95% identity to the
butyrate oxidizer S. zehnderi) were highly abundant in heavy fractions but
absent in light fractions of [*C]butyrate-supplemented treatments at 15°C.
This indicates that Pelobacter was the sole ethanol- and Syntrophomonas the
sole butyrate-oxidizing genus. Relative abundances of Syntrophobacter-
(95% identity to the propionate oxidizer S. wolinii) and Smithella-related
16S rRNA sequences (97% identity to the propionate oxidizer S. propionica)
increased in clone libraries from 2% and 0% in field fresh soil to 5% and
5%, respectively, in ['*C]propionate-supplemented treatments but did not
increase in unsupplemented controls at 15°C. Relative abundances of
Pelobacter increased from 0% in field fresh soil to 5% in ['*Clethanol-
supplemented treatments but not in unsupplemented controls at 5°C.
Methanosarcina (98% identity to M. vacuolata) and Methanosaeta (95% to
M. concilit)y were dominant detected acetoclastic methanogens, and
Methanocella (95% to M. paludicola) and Methanoregula (98% to M.
boonei) were dominant detected hydrogenotrophic methanogens. The
findings indicate that (i) ethanol, butyrate, and propionate are converted to
methane and CO, by new species of known syntrophic and methanogenic
genera in peat slurries at 15°C, (ii) ethanol can be syntrophically oxidized by
peatland syntrophs at temperatures as low as 5°C, (iii) syntrophs are
specialized to the use of a specific substrate and (iv) the phylogenetic
diversity of the syntrophs is limited to a few genera.
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Nitrous oxide consumption by a remarkably diverse fen
denitrifier community
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Peatlands store more than 30% of total soil carbon and nitrogen even though
they cover only about 3% of the terrestrial surface. Fens are peatlands that
receive ground water input and might act as temporary sources or sinks of
nitrous oxide (N,O). However, key players associated with N,O fluxes and
their regulation remain to be analyzed. N,O consumption in a pH-neutral
Finnish fen was observed in situ by gas chamber measurements. Nitrate
rather than ammonium fertilization stimulated initial N,O production. N,O
in gas chambers was subsequently consumed, indicating complete
denitrification. Michaelis-Menten like kinetics were determined in anoxic
soil slurries. Apparent maximal reaction velocities for nitrate dependent
denitrification and N,O consumption were 18 and -36 nmol N,O h'! gl)w'l,
respectively. Apparent Michaelis-Menten constants were 29 and 0.43 pM
for nitrate and N,O, respectively. Barcoded amplicon pyrosequencing of
narG, nirK/S, and nosZ (encoding nitrate, nitrite and N,O reductases,
respectively) yielded 28000 sequences. Up to 360 operational taxonomic
units (OTUs) were detected per gene at 97% similarity, suggesting diverse
denitrifiers. Phylogenetic analyses revealed clusters distantly related to
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publicly available sequences, suggesting hitherto unknown denitrifiers.
Representatives of species-level OTUs were affiliated with sequences of
unknown soil bacteria and Actinobacterial, Alpha-, Beta-, Gamma-, and
Delta-Proteobacterial sequences. 308 OTUs were estimated for nosZ,
highlighting diverse microbes capable of N,O consumption. Thus, the data
indicates diverse and new denitrifiers, as well as fens as potential
denitrification-dependent N,O sink.
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Transcriptomics reveals the regulatory response to light
mediated stationary phase transition in the ubiquitous
freshwater bacterium Polynucleobacter necessarius
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Polynucleobacter species are ubiquitous in freshwater lakes and often
dominate freshwater bacterial communities. Cultured representatives
became available only during the last 5 to 10 years. The genomes of
Polynucleobacter species encode ~2000 genes and indicate a high
specialization to a planktonic life-style. P. necessarius now provides the first
bacterial model systems representing these typical and abundant planktonic
freshwater bacteria. Diurnal changes in light intensity strongly inhibited P.
necessarius in the illuminated water layers of humic matter rich Lake Grosse
Fuchskuhle. Light exposure decreased the uptake of radiolabelled substrates,
hampered growth and increased the fraction of membrane damaged cells.
These observations may be explained by the photo-reactivity of humic
substances leading to the formation of inhibitory reactive oxygen species.
The underlying molecular response was investigated by growing P.
necessarius cultures in dialysis bag cultures in the lake surface water layer.
[llumina sequencing of total RNA extracts revealed that mRNA levels of
genes encoding central cellular functions as the energy metabolism, anabolic
processes and genes involved in cell division were strongly decreased.
Together with a low physiological activity this observations suggests a
transition to stationary phase of P. necessarius during high solar radiation.
This interpretation is supported by the observation that pRNA is lacking in
light incubated cultures, but not in dark controls. Transcription is very likely
blocked by 6S RNA when P. necessarius is exposed to light in its natural
environment. Decreased mRNA levels were also found for mazE, encoding
the Antitoxin in the Toxin-Antitoxin system MazE/F, which is typical for
stationary phase E. coli cultures. In contrast, increased mRNA levels were
observed for several genes encoding oxidative stress response mechanisms.
We conclude that unfavorable conditions caused by photochemical reactions
in illuminated water layers force P. necessarius cells to enter stationary-
phase. The transition to stationary phase may represent a unique adaptive
response of P. necessarius to overcome diurnal periods of unfavorable
conditions caused by photochemical reactions in aquatic environments.
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Influence of photosynthesis an its adaption strategy in the
aerobic anoxygenic phototrophic bacteria Dinoroseobacter
shibae
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Dinoroseobacter shibae is a member of the important and abundant
Rosebacter clade. This group of bacteria is known for its variety of
metabolic processes which allows the occurence in different habitats. The
majority of this clade are so-called aerobic anoxygenic photosythetic
bacteria (AAP), which means that in the presence of oxygen light is used as
supplementary energy source to metabolize organic matter [1]. The main
light harvesting pigments are spheroidenone and bacteriochlorophyll a. The
AAP bacteria D. shibae serves as a model organism and is also able to
synthesize bacteriochlorophyll. According to the genome annotation of D.
shibae in 2009 bacteriochlorophyll biosynthesis is regulated in the presence

of either oxygen or light. Changing light or oxygen conditions result in
different expression patterns of photosynthetic genes[2,3].

In order to unravel the light-dependent signalling pathway for the
bacteriochlorophyll biosynthesis in D. shibae transposon mutants defective
in receptors, photosynthetic genes and bacteriochlophyll synthesis were
characterized concerning their growth behaviour. For example, the acsF
mutant defective in the aerobic Mg-Protoporypherin IX cyclase shows a
clear growth defect. In the acsF mutant the content of photosynthetic
pigments was measured via UV-Vis-spectroscopy. No bacteriochlorophyll a
was detected even under anaerobic conditions. These results demonstrate the
importance of light-harvesting pigments for optimal growth. Further, this
may confirm the hypothesis, that bacteriochlorophyll is used for capturing
reactive oxygen species and is therefore synthesized only under aerobic
conditions. Additionally, single-cell analyses with D. shibae have shown a
clear decrease of bacteriochlophyll through an active degradation inpresence
oflight.

Future analyses using light imaging methods on single-cell level as well as
on populational level will determine the bacteriochlorophyll content under
different light conditions, expecially for wavelength and intensity. These
results will lead to new insights into the use and function of
bacteriochlorophyll and the influence of photosynthesis as an adaption
strategy for aerobic anoxygenic photoheterotrophs.

References

[1] Biebl et al. (2005), Int J Syst Evol Microbiol. 55, 1089-96
[2] Tomasch et al. (2011), ISME J. 5: 1957-68

[3] Laass et al. (2014), J Biol Chem. 289(19), 13219-31

DEV15

Development of a labeling system for microorganisms based on
antimicrobial peptides
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Complex biogeochemical processes are essential in various subsurface
ecosystems (like in soils and rock formations), and are relevant for e.g.
effective bioleaching of metals from various ores. For an improved
mechanistic understanding of biogeochemical processes a non-invasive
detection method of present microorganisms in a given geological sample is
crucial. Ideally, microorganisms from all kingdoms should be determined in
a single step (and may be later differentiated from DNA or cell degradation).
Furthermore, microbial responses to changes of the physical or chemical
conditions of the system such as flow regime, pH, and nutrient
concentrations could be addressed non-invasively.
Our strategy for in-situ identification of microorganism in geological
samples is to use labeled antimicrobial peptides (AMPs) as selectively
binding agents. In the nuclear medical sciences, this strategy is successfully
applied for the identification and visualization of bacterial infections in
humans [1]. We aim at tagging the AMPs first with fluorescent dyes, in a
later step with the radionuclide "F for imaging with positron emission
tomography (PET).

For our study, AMPs are selected based on their ability to bind to the cells of
the tested bacterial strains in sub-lethal concentrations while their sorption to
matrix compounds is minimal. We show that AMPs readily interact with
microorganisms commonly found in soils such as Pseudomonas
Sfluorescence and Lysinibacillus sphaericus. We aim at labeling the AMPs by
means of established, commercial crosslinkers.

In combination with our GeoPET method [2-4]"*F-radiolabeled AMPs were
an extremely useful agent for the in-situ visualization of microorganisms
also in opaque geological environments. Radiolabeled AMPs could be used
for the visualization of growth and dispersal of microbial communities in
such environments.
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From monitoring to steering microbiomes using single cell
analysis
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Microbiomes are composed of complex microbial communities providing a
multi-facetted metabolic network. Whereas microbiomes can only be
optimized by unrevealing and steering the underlying structure-function
relationships most often, however, bioreactors are run on empirical
experience and the microbial community is only analyzed sporadically. This
led to, so far, limited insights into the microbiome structure-function
relationships in managed microbial systems like anaerobic digestion,
wastewater treatment or bioelectrochemical systems. In this contribution it
will be demonstrated that cytometric fingerprinting is an excellent method to
monitor microbiomes with high resolution and in a fast and cheap manner. A
sample specific cytometric fingerprint (typically based on the flow-
cytometric measurements of 250 000 cells in 3 minutes) is demonstrated to
be representative for a microbial community structure and thus can mirror
functional community changes.  Successful functional monitoring of
microbial communities is illustrated on the examples of i) long term
monitoring of a biogas reactor including phases of functional stability and
process failure, ii) community dynamics and speciation in
“bioelectrochemically steered” anaerobic digesters as well as iii) anodic
enrichment of electroactive microorganisms In conclusion, it will be shown
that cytometric fingerprinting allows revealing structure-function
relationships of microbiomes in managed microbial systems and thus its
(continuous) monitoring will allow a steering based on complex microbial
communities in future.
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Hunting for active degraders: Novel screening approach
combining substrate-specific radiolabelling of cells and their
separation in microcompartments
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The identification of specific prokaryotes as drivers of organic compound
turnover in environmental systems continues to remain a great challenge.
Classical identification approaches such as laboratory cultivation may fail
due to lack of success in obtaining the relevant microbes, while detection of
phylogenetic markers or catabolic genes may not necessarily provide
information of in situ functionality, and current approaches involving
isotope labelling may be problematic due to environmental complexities,
high costs, or low sensitivity. With the intention of circumventingthese
limitations, we are developing a novel screening methodology for microbes
with in situ activity that is independent from cultivation as well as prior
nucleic acid-based information. Here we show proof-of-principle results of a
novel Radio Isotope Probing method which is geared towards single cell
genomics of environmentally relevant cells. It encompasses a short
incubation of a microbial sample with a '*C labelled substrate followed by
encapsulation of cells in microbeads with subsequent microautoradiography
(MAR). Thus compound-transforming microbes are spatially isolated and
might be separated based on optical differences caused by MAR. DNA can
be successfully amplified from encapsulated cells to achieve identification.
The main principle of the overall approach has been proven with a model
system of the benzene-degrading Pseudomonas veronii and Escherichia coli.
Advantages of the procedure are: I) non-destructive selection of cells solely
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based on their in situ activity; II) high sensitivity, i.e. very low incorporation
rates of organic carbon are required per cell; III) general applicability for
organic compounds used as carbon- and energy source.
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Surface colonization is characteristic for a broad range of marine
roseobacters and many strains have been isolated from biofilms, microbial
mats and macroalgae. A sessile lifestyle provides permanent access to
nutrient-rich habitats, but recent studies showed a reversible transition to
motile life stages triggered by intracellular signals or extracellular inducers.
We analyzed surface attachment and swimming motility of 33 completely
sequenced roseobacters. The sampling site of a strain does surprisingly not
allow to reliably predict its stickiness, but our results largely support the
former observation that biofilm forming representatives are motile. Many
roseobacters contain RepA-I type plasmids with a conspicuous accumulation
of genes for polysaccharide metabolism including a typical rhamnose
operon, which is essential for O-antigen formation in E. coli. We started our
genetic experiments based on the working hypothesis that the representative
65-kb RepA-I replicon of Phaeobacter inhibens, an effective colonizer of
marine surfaces, is essential for surface attachment (Petersen et al. 2013).
Plasmid curing was performed with the homologous, but distantly related,
RepA-I replication system of Dinoroseobacter shibae, thereby providing
experimental evidence for the proposed incompatibility of these replicons
(Petersen 2011). The A65-kb mutant of P. inhibens completely lost its
stickiness and could neither attach to artificial (glass, polystyrene) nor to
natural surfaces like e.g., the green alga Ulva lactuca. Astonishingly, the
mutant also lost the capacity for swimming motility that is required for
surface colonization and the dispersal of biofilms. The comparison of wild
type and curing mutant via scanning electron microscopy documented the
absence of typical rosettes and the loss of the capacity to form biofilms. The
results validate our working hypothesis and demonstrated that the 65-kb
replicon of P. inhibens is a genuine biofilm plasmid. Comparable results
were obtained from curing experiments of P. gallaeciensis, P. arcticus and
Marinovum algicola hence documenting that biofilm formation is frequently
linked to extrachromosomal elements within the Roseobacter group. Finally,
phylogenomic analyses revealed the wide distribution of RepA-I replicons
among Rhodobacterales and plasmid phylogenies documented horizontal
transfer.

Petersen J (2011) Phylogeny and compatibility: plasmid classification in the genomics
era. Arch Microbiol 193: 313-321.
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essential - The plasmids of the Roseobacter clade. Appl Microbiol Biotechnol 97: 2805-
2815.
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Water-uptake by desiccated terrestrial Nostoc commune
colonies from a saturated NaCl solution - consequences for the
recultivation of associated heterotrophic bacteria
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Introduction: Heterotrophic bacteria are known to be associated with EPS-
producing cyanobacteria in dry environments [1]. Deliquescence of halite
(NaCl) can provide a habitable niche for such communities as reported for
the hyper-arid Atacama Desert [2, 3]. Accompanying bacteria of highly
desiccation resistant N. commune biofilms were investigated with respect to
reculturability after long-time desiccation and short-time incubation over
and in a saturated aqueous NaCl solution. To prove the possibility of water
uptake by N. commune biofilm and montmorillonite from halite, H,O
sorption properties were determined.

Materials and Methods: Biofilms (dry natural colonies of N. commune,
stored for 4 years, national park ‘Unteres Odertal’, Germany) were
recultivated on R2A after different treatments: equilibration (14-19 d) over
silica gel (relative humidity (RH)=30-40%), over (RH=75%) or in sterile
saturated NaCl solution. R was used for statistical analysis (Kruskal-Wallis).
Associated bacteria were identified by amplification of 16s rRNA genes and
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subsequent cloning and sequencing of plasmids. Sorption isotherms of
biofilms, Atacama halite (Chile) and Ca-montmorillonite (USA) were
obtained by gravimetrical measurement at 273 K and different RH.

Results: Recultivation: water uptake at RH=75% (14.13 + 0.76 wt%) did not
lead to a significant change in CFU number compared to the silica gel dry
controls. A 24-fold decrease of CFU was observed for samples incubated in
brine. Cloning: 90% of the sequences were identified as alphaproteobacteria,
10% consisted of beta-, gammaproteobacteria and bacteriodetes. H,O
sorption: Hydration and dehydration characteristics of N. commune are
formally similar to those of montmorillionite (hysteresis). Halite shows
deliquescence at RH=75-80% indicated by a suddenly upraise of the
isotherm.

Discussion: Heterotrophic bacteria were recultivated after 4 years of
desiccation, a fraction of 4% remains reculturable after incubation in
saturated brine. Water uptake next to or from the brine did not induce
growth. Hence these bacteria might be adapted to long-time desiccation but
not to short-time activity under water-limitation. High proportions of
alphaproteobacteria might be common to temporarily dry surfaces as
reported for the lichen Lobaria pulmonaria [4] and plant leaves [S]. N.
commune tends to store water whereas the clay shows structural changes
between hydration/dehydration [6]. Thus halite can provide liquid water to
both because of deliquescence at RH=75-80%.
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Solutions to the public goods dilemma in bacterial biofilms
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Bacteria frequently live in densely populated surface-bound communities,
termed biofilms. Biofilm-dwelling cells rely on secretion of extracellular
substances to construct their communities and to capture nutrients from the
environment. Some secreted factors behave as cooperative public goods:
they can be exploited by nonproducing cells. The means by which public-
good-producing bacteria avert exploitation in biofilm environments are
largely unknown. Using experiments with Vibrio cholerae, which secretes
extracellular enzymes to digest its primary food source, the solid polymer
chitin, we show that the public goods dilemma may be solved by two very
different mechanisms: cells can produce thick biofilms that confine the
goods to producers, or fluid flow can remove soluble products of chitin
digestion, denying access to nonproducers. Both processes are unified by
limiting the distance over which enzyme-secreting cells provide benefits to
neighbors, resulting in preferential benefit to nearby clonemates and
allowing kin selection to favor public good production. Our results
demonstrate new mechanisms by which the physical conditions of natural
habitats can interact with bacterial physiology to promote the evolution of
cooperation.
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Assessing the ecological niches of not-yet-cultured Acidobacteria
in situ

J. Sikorski*', V. Baumgartner', J. Overmann'

!Leibniz-Institute DSMZ — German Collection of Microorganisms and Cell
Cultures GmbH, Department of Microbial Ecology and Diversity Projects,
Braunschweig, Germany

Acidobacteria are a dominant phylum in soils and can constitute up to 50%
of all bacteria present. Yet, their physiology and ecology is hardly
understood since only very few representatives (N = 33) could be isolated so
far. In order to access the unknown physiology of not-yet-cultured dominant
soil Acidobacteria, we studied 150 grassland soil samples from the
Biodiversity Exploratories project by high-throughput sequencing of the 16S
V3 region of extracted and reverse-transcribed RNA. The clustering of more
than 25 million reads yielded more than 3000 operational taxonomic units
(OTU) at a 97% cutoff value, suggesting the presence of thousands of
species. By using co-occurence network analysis we identified 54 different
network groups. These could be assigned to distinct combinations of
physicochemical soil parameters, in particular pH, soil water content, soil
texture, and different types of carbon and nitrogen content. These results

suggest the presence of numerous different ecological groups represented
each by several ecologically but not necessarily phylogenetically related
OTUs. We further used Huisman-Olff-Fresco modeling (hierarchical logistic
regression) of the relative abundance of OTUs across the 150 soil samples in
order to identify the maximum response and ecological niche width of the
OTUs with respect to the soil parameters. The comparison of the pH growth
optimum of the available acidobacterial species to the modeled maximum
pH response of the closest OTUs yielded a high congruence of the two
approaches. This confirms the large potential of high-throughput sequencing
for ecophysiological studies of not-yet-cultured bacteria.
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Mapping the Flow of Carbon and Nitrogen in an Anaerobic,
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We study an anaerobic, autotrophic enrichment culture which couples Fe(II)
oxidation to nitrate reduction. The culture has first been described by Straub
et al. (1996), but isolation of the dominant iron-oxidizer was so far
unsuccessful. It also remains elusive how the culture couples Fe(Il)
oxidiation to nitrate reduction and which species interactions sustain a stable
community composition in the enrichment.

We applied 454 pyrosequencing and fluorescence in situ hybridization
(FISH) to study the community structure and population dynamics under
different growth conditions. Carbon and nitrogen uptake and distribution in
the culture was followed using stable isotope tracers. Assimilation and
relative enrichment of "C-carbon and '*-N-nitrogen was quantified with
single cell resolution using nanoscale secondary ion mass spectrometry
(nanoSIMS). The culture was either grown autotrophically with Fe(II),
nitrate, '*C-bicarbonate and '"N-ammonium or heterotrophically with
acetate, nitrate, *C-acetate and "N-ammonium to follow community shifts,
cellular C/N assimilation activities, and cross-feeding among the
numerically dominating cell populations. Sequencing and FISH revealed
that the enrichment culture is dominated by an iron-oxidizing bacterium
related to the microaerophilic iron-oxidizers Sideroxydans and Gallionella
when grown autotrophically. Under heterotrophic growth conditions with
nitrate as electron acceptor, the culture is dominated by a Bradyrhizobium
species. Single cell based nanoSIMS analysis revealed the selective *C-
carbon and "*-N-nitrogen enrichment of the putative iron-oxidizer and the
nitrate-reducer under autotrophic and heterotrophic growth, respectively, but
also suggests interspecies carbon cross-feeding to sustain Fe(II)/nitrate-
redox coupling and community composition in the mixed culture.
Quantification of Fe(Il), nitrate, and cell numbers allowed insights into the
tight coupling of iron oxidation with nitrate reduction under autotrophic
conditions.

This novel microbial community-mediated, chemolithoautotrophic process
of coupled iron oxidation and nitrate reduction may significantly contribute
to ferric iron formation in the suboxic zone of aquatic environments.

References
Straub et al. (1996). Anaerobic, Nitrate-Dependent Microbial Oxidation of Ferrous
Iron. AEM 62(4):1458-1460
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Freshwater environments such as peatlands, rice paddies, or lake sediments
jointly constitute the dominating source of biogenic methane on Earth. They
are also characterized by a recently proposed hidden sulfur cycle, which
exerts a control function on the production of the greenhouse gas methane.
In these environments, the typically low sulfate concentrations are
contrasted by very high sulfate reduction rates that are as high as in sulfate-
rich marine surface sediments. Since dissimilatory sulfate reduction is
thermodynamically favorable compared to methanogenic processes, the
responsible microorganisms contribute to balance methane production in
these environments. Our previous work revealed that Desulfosporosinus
species belonging to the rare biosphere have the potential to contribute
substantially to sulfate reduction in an acidic model peatland despite their
low abundance. To deepen our understanding of sulfate reducer
ecophysiology in peatlands, anoxic microcosms were supplemented with
typical degradation intermediates of organic matter at in sifu concentrations
and incubated with or without externally supplied sulfate. Responses of the
overall microbial community were monitored by highly parallel 16S rRNA
gene and ¢cDNA amplicon sequencing, verified by qPCR analysis, and
correlated to substrate and sulfate turnover. Periodical small amendments of
sulfate (uM range) resulted in rapid sulfate turnover and drastically reduced
methane production in comparison to microcosms without external sulfate
addition. In parallel microcosms, numerically dominating phylotypes, e.g.,
belonging to the Acidobacteria, showed no significant correlation with
sulfate turnover. In contrast, low abundance phylotypes related to known
sulfate reducing Firmicutes and Deltaproteobacteria correlated positively
with sulfate turnover. Interestingly, they markedly increased their 16S rRNA
and thus ribosome content under sulfate reducing conditions but stayed at
low abundance throughout the incubation period. This likely mirrors their
ecological strategy also in the natural peat soil. OTU-based analysis
indicated  different ecophysiological  strategies among  different
Desulfosporosinus phylotypes, with some being specialized to butyrate as
sole substrate while the most dominant Desulfosporosinus phylotype
showed a generalist lifestyle being active under butyrate, propionate, and
lactate amendments. Parallel sequencing of the peatland metagenome
enriched by DNA-stable isotope probing allowed almost complete
reconstruction of the Desulfosporosinus population pan-genome and
confirmed functional properties of this novel acidic fen sulfate reducer, as
inferred from the microcosm studies. In conclusion, our results show that the
activity of rare biosphere members can have a profound effect on
biogeochemical cycling and control of greenhouse gas production.
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Temporal and depth-related variability of microbial
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During long-term ecosystem development, soil nutrient contents and
mineralogical properties change, therefore probably altering microbial
community composition. Vice versa, microbial communities play a key role
in soil formation processes and nutrient cycling. While many studies focus
on topsoil environments, patterns in subsoil communities remain poorly
understood despite the importance of subsoils in soil ecosystem functioning,
e.g. as carbon storage. The aim of this study was to analyze the variability of
microbial communities along soil development and depth gradients and
further to identify the physicochemical and mineralogical factors that shape
the community composition. To study microbial long-term patterns we
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sampled whole soil profiles up to one meter depth along the 120,000 year
old Franz Josef chronosequence in New Zealand. Microbial community
composition was determined for selected samples from mainly subsoil
horizons by tag-encoded pyrosequencing of bacterial and archaeal 16S
rRNA genes. Along the ecosystem development gradient, microbial
diversity was highest at young to intermediate-aged soils (500 - 12,000
years) and declined at the oldest stage (120,000 years). We found distinct
depth-related archaeal communities in organic and mineral horizons and a
clear shift in community composition with soil age. Temporal changes were
mainly linked to factors associated with soil development such as nitrogen
and phosphorus content as well as mineralogical properties. In contrast to
the Archaea, bacterial community profiling revealed no overall consistent
trend along the ecosystem development gradient and showed only shifts for
particular taxa. However, changes in bacterial community composition seem
to be related to soil horizons.

Our results indicate that also subsoil microbial communities, especially
archaeal ones, show a compositional shift along an ecosystem development
gradient, analogously to previously described changes for the vegetation and
topsoil microbial communities.

DIAGNOSTIC MICROBIOLOGY
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Endotoxin Masking in Common Formulations of Bio-
Pharmaceuticals
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Endotoxin masking is a widely discussed hot topic in the field of Bacterial
Endotoxin Detection (BET). In recent presentations and publications, the
issue of inadequate or Low Endotoxin Recovery (LER) has been discussed,
especially in modern bio-pharmaceuticals, like monoclonal antibodies. To
solubilize the antibodies, certain formulations are applied, which consist of
surfactants and buffer components. Obviously, there is a complex
relationship between the formulation components, Active Pharmaceutical
Ingredient (API) and the potential endotoxin contamination. The interaction
of these components change activity of endotoxin in Limulus-based
detection systems. Hence, we show a detailed overview, about the driving
forces, responsible for endotoxin masking.

Additionally, we studied the application of Naturally Occurring Endotoxin
(NOE) in affected formulations. NOEs are assumed to be more stable
against masking effects than ordinary used standard Endotoxins. Our studies
indicate, that NOE can be affected by endotoxin masking as well as purified
LPS. Understanding the mechanism of endotoxin masking enabled us to
develop dedicated sample preparation protocols for de-masking. Thereby, an
essential prerequisite for de-masking is the re-arrangement of a detectable
Endotoxin aggregation state. Here, we demonstrate the applicability of these
protocols and give an insight into the process of de-masking.
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Microbial Diagnostics in Pharmaceutical Quality management:
Is Molecular Biology improving or replacing Microbial
Diagnostics in quality management?

C. Scheuermann*', C. Farrance'

!Charles River, Endotoxin and Microbial Detection, Lyon, United States

Introduction: The scope of microbial quality control in the pharmaceutical
environment is about generating a full microbial state of control of a
production facility. Albeit microbial diagnostic has its origin in the clinical
environment, its principles and technologies are applied to pharmaceutical
quality management. This deviating practice in line with a different scope of
quality management is, especially in the fields of microbial identification
and strain typing, increasing variability and thus risk.

Materials and Methods: The study presented here compares different
microbial identification approaches (phenotypic vs. proteotypic vs.
genotypic) using 16S rDNA sequencing as a reference and evaluates the
potential operational impact on a production environment.

Results: Phenotypic systems failed to identify or identified incorrectly 30,
5% of samples due to database limitations, outdated taxonomy or incorrect
gram staining interpretations. An under- or overestimation of risk due to
incorrect species level identifications would have occurred in 7, 6 % of
cases. As expected, almost all clinical relevant samples which have been
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collected in an animal facility, have been identified correctly to the species
level by Vitek 2.

MALDI - TOF failed to identify correctly to the species level 5, 3%% of
isolates due to library limitations. 10, 5% of samples did not generate
spectra or resulted in no ID, but have been identified using 16S rDNA
sequencing. 16S rDNA sequencing identified 88, 6% to the species, 10, 5%
to the genus level and 0, 95% to the family level. 14, 3% of isolates
identified to the species level have very similar or identical 16S rDNA
sequences. These sequences do not allow a valid discrimination between
certain species on species level. 44, 2% of the molecular biologically to the
species level identified samples (93) or 32,9% of to the pharmaceutical
industry relevant species (73) have not been described in regards to risk. 22,
5% (11) different species are assigned to a certain risk level, but were not
included in at least one library of the phenotypic systems. These species are
part of the Accugenix libraries.

Conclusion: The data shows that phenotypic systems are capable of species
level identifications when applied to clinically relevant environmental
isolates. The dependence on subjective decisions and limited libraries are
increasing risk and thus lowering the state of control of any environment,
when applied non - clinical environments. As MALDI - TOF like 16S rDNA
sequencing is dealing with ribosomal information, it is recommended to
back up MALDI - TOF by 16S rDNA sequencing in order to reduce the
impact of library limitations.

Molecular biological methods should not fully replace microbial diagnostics,
as the plausibility control of molecular biological data requires classical
microbiological expertise. Overall, molecular biological approaches are
capable of improving significantly quality management and thus the state of
control in the pharmaceutical production environment.
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Lower MALDI Biotyper Threshold Values are Appropriate for
Nontuberculous Mycobacteria
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Introduction: Matrix-assisted laser desorption/ionization time-of-flight
(MALDI-TOF) mass spectrometry (MS) is widely used for identification of
microorganisms. The MALDI Biotyper system uses log(score) values to
indicate the reliability of the result. To date, for usual bacterial isolates
threshold values of 2.0 and 1.7 were used to indicate probable species or
probable genus identification, respectively. These categories will be changed
by the manufacturer to high and low confidence level intervals.
Mycobacteria are more demanding for MALDI-TOF MS analysis and
require a special extraction method with a corresponding database. It
appeared that for the genus Mycobacterium identification results with lower
log(score) values were still reliable. Therefore we investigated the
applicability of lower threshold values for Mycobacterium spp.

Materials and Methods: Mycobacterial isolates (n = 844) were inoculated
on solid Lowenstein-Jensen medium or in liquid BD BACTEC™ MGIT™
tubes (BD, Heidelberg) and incubated according to standard procedures. In
addition, patient material was inoculated in BD BACTEC™ MGIT™ tubes
(n = 50). Mass spectra were recorded with a microflex LT instrument and
compared to Mycobacteria Library 2.0 reference spectra using MALDI
Biotyper 3.1 software (Bruker Daltonik, Bremen). Reference method for
study isolates was GenoType® Mycobacterium CM (Hain Lifescience,
Nehren). Sequencing of 16S rRNA gene or ITS sequence was performed for
a few isolates.

Results: Out of 844 analyses of pure cultures 710 (85%) resulted in high
log(score) identification values > 2.0. The remaining 134 results with
log(score) values < 2.0 were further investigated with regard to optimized
thresholds. Threshold values lowered to 1.8 and 1.6 did not result in false
identifications for 128 samples and seem to be valuable as high and low
confidence levels, respectively. Only one isolate matched at best to a closely
related species with a log(score) value > 1.8, identity of this isolate still has
to be ascertained. The decrease of threshold allowed an additional 76 results
to be regarded as high confidence and further 17 as low confidence
identifications.

In addition, 34 out of 50 enrichment cultures of directly inoculated clinical
specimens resulted in log(score) values > 2.0. Of those below 2.0 14 values
were > 1.8 and 2 were < 1.8 and > 1.6. All species identifications were
correct including the 16 ones with log(score) values < 2.0.

Discussion: The MALDI Biotyper system was successfully used for
identification of Mycobacterium spp. In spite of a special extraction method
these analyses sometimes yield too low log(score) values although the

identifications are still reliable. Therefore the current rigid threshold values
may lead to unnecessary time-consuming follow up analyses. The presented
investigation suggests the applicability of adapted, lowered limits for
identification scores.
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Microbead-Chip Read for Next Generation Quantitative
Multiplex Real-Time PCR
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Multiplex quantitative real-time PCRs (mqPCR) are highly desirable tools
for diagnostic applications. mqPCRs depend likewise on a parallel read-out
and a multiplex detection probe concept. Conventional mqPCR cycler
monitor theoretically up to seven targets simultaneously by using specific
fluorescent labeled detection probes. Higher multiplexing is challenging due
to spectral overlapping of reporter dyes and technical limitation of the
detection systems [1].

To break this limit we developed the first homogeneous probe-based
microbead-chip with a real-time image read-out, designated Microbead
Hydrolysis Probe Assay (MHA). The microbead-chips are designed for
batch production with low technical requirements. Our assay was integrated
in an array for eight independently controllable microbead-chips in our
previously published VideoScan platform [2]. Only two encoding dyes for
thermostable microbead populations and one reporter dye for microbead
bound capture probes are needed allow a discrimination of at least 15 targets
(15-plex). We detached the amplification reaction in solution and detection
reaction on the microbead-surface by short hydrolysable detection probes.
The detection probes interact with the microbead bound capture probes and
the gene-specific region in the target sequence. Decreasing detection probe
quantities are directly reported by the change of the hybridization efficiency
on the microbead bound capture probes. The microbead-chip was used for
the detection of the genes aggR, eaed, ipaH, stxl, stx2 and st/B from
genomic DNA of human pathogenic Escherichia coli. Gene patterns were
reliably found. The novel method is part on studies of the adhesion of
human E. coli strains in association with their virulence-associated genes
[3]. Our assay is amplicon size independent, requires no alteration of
amplicons and has no background fluorescence. The amplifications
efficiency is similar to reactions in solution. We anticipate that the MHA is a
valuable contribution to next generation diagnostic applications.

[1] Rédiger S, Liebsch C, Schmidt C, Lehmann W, Resch-Genger U, Schedler U, et al.
Nucleic acid detection based on the use of microbeads: a review. Microchim Acta
2014:1-18.

[2] Rodiger S, Schierack P, Bohm A, Nitschke J, Berger I, Frommel U, Schmidt C,
Ruhland M, Schimke I, Roggenbuck D, Lehmann W, and Schréder C, Adv. Biochem.
Eng. Biotechnol., 2013, 133, 35-74.

[3] Frommel U, Lehmann W, Rédiger S, Bohm A, Nitschke J, Weinreich J, et al.
Adhesion of human and animal Escherichia coli strains in association with their
virulence-associated genes and phylogenetic origins. Appl Environ Microbiol
2013;79:5814-29.
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The German NAK, the local branch of the EUCAST.
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In 2012 the German NAK (Nationales Antibiotika-Sensitivititstest-Komitee,
NAC) has been founded. The General Committee comprising
representatives of national scientific societies and organizations in the fields
of infectious diseases and patient safety decides on recommendations
proposed by the Steering Committee. The Steering Committee currently
consists of 14 experts having a background in clinical microbiology,
infectious diseases or regulatory affairs. Both boards will meet at least once
a year. Industry has an observational status only.

The major objectives of the German NAC are I) to establish EUCAST
breakpoints and technical aspects of in vitro antimicrobial susceptibility
testing in German laboratories, II) to adapt EUCAST breakpoint to local
requirements, and (III) to evaluate breakpoints for antimicrobial agents that
have not yet been considered by EUCAST.
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The NAC has met several times since 2012 and has reviewed all the
EUCAST Rationale Documents on antimicrobials. Due to German dosing
practices and regulatory requirements for Ampicillin and Cefuroxime the
NAC has decided to follow the EUCAST suggestion for Enterobacteriaceae
to set variant susceptible breakpoints for Aminopenicillins and Cefuroxime.
This decision endorses the previous ones (Rationale documents on
Amoxicillin v. 1.0 No 8 and Cefuroxime v. 1.0 No 10 and DIN) but lowers
the susceptible breakpoint to avoid splitting the wild type distribution. In
conclusion, there are no susceptible breakpoints for Enterobacteriaceae and
Cefuroxime and Ampicillin/Amoxicillin, respectively, since setting such
breakpoints would imply that systemic infections by these bacteria were
amenable to therapy by the lowest approved doses, which is clearly not the
case.

In addition, the German NAC set breakpoints for the urinary therapeutic
Nitroxolin, since this substance represents an option for urinary tract
infections caused by multidrug-resistant organisms. The EUCAST steering
committee will consider setting a breakpoint for this antibiotic in a future
revision of its breakpoint table. Also, the committee has approved a
recommendation for reporting of fluoroquinolones in chronic bacterial
prostatitis.

It is suggested to frequently visit the web site of the German NAK (www.nak-
Germany.org) to stay informed on the current decisions and recommendations. The
website also offers the opportuinity to pose questions to the German steering
committee.
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Introduction: The Gram-negative bacterium Burkholderia pseudomallei is
a natural inhabitant of soil and surface water in tropical and subtropical
regions, causing the emerging infectious disease melioidosis in man and
animals. Melioidosis has attracted interest outside its known distribution
areas by cases in travelers and soldiers returning from B. pseudomallei
endemic regions and by the recent classification as a tier 1 select agent. The
worldwide distribution is still unclear and the reported cases are still likely
to be the ‘Tip of the Iceberg’. So far the serological diagnosis of melioidosis
has been hampered by the fact that available tests such as the indirect
hemagglutination assay (IHA) lack sensitivity, specificity and
standardization. Modern protein microarray technology might have the
potential to improve the serodiagnosis of melioidosis in a clinical setting but
also for epidemiological studies. Furthermore, it might translate obtained
results into other economic and fast point of care (POC) devices.

Materials and Methods: In this study a protein microarray was developed
containing 20 proteins of B. pseudomallei, previously shown to be highly
specific for the detection of antibodies in melioidosis patients. The proteins
were cloned in pPR-IBA1/pPR-IBA33+, expressed in Eschericha coli
BL21DE3 pLys and purified via Strep-tag and/or His-tag. The protein array
was designed and manufactured by Alere Technologies GmbH in Jena. Sera
of melioidosis patients and sera from experimentally infected mice together
with respective negative controls were used in different dilutions to validate
the protein microarray based assay.

Results: Our experiments show, that the protein array can clearly
discriminate between sera from melioidosis patients and non-infected
controls. Moreover, sera of B. pseudomallei-infected mice gave rise to
specific signals, but not the controls. We could also detect differences in the
B. pseudomallei-specific antibody pattern between positive human sera and
also between positive mice sera.

Conclusion: The described assay is a rapid and easy to perform method for
the detection of patterns of B. pseudomallei-specific antibodies in sera of
humans and animals. This method can also be applied for the analysis of B.
pseudomallei protein expression in vivo. Future clinical studies will aim on
the determination of sensitivity and specificity of this protein array as a
diagnostic tool.
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Many fields of application require fast and sensitive detection methods for
pathogens. Nowadays, identification of bacterial species is often
accomplished using culture based techniques. Even though this approach is
reliable, it is also very time consuming. Raman microspectroscopy is a
promising alternative, because it allows fast identification of bacteria on
single cell level due to the specific spectroscopic fingerprint of each
bacterial species. We have developed a Raman compatible chip for isolation
of microorganisms from complex media. [1] The Raman measurements for
identifying the bacteria can be performed directly on the chip. The chip was
designed to be integrated into a microfluidic chamber for future
automatization of the system. The isolation of the bacteria is achieved by
using antibodies as capture molecules. We chose antibodies against common
cell wall surface structures of Gram-positive and Gram-negative bacteria,
which enable isolating a broad range of bacterial species. Our system was
tested successfully for several Gram-positive and Gram-negative species,
among them also sepsis relevant pathogens. All investigated bacteria could
be isolated with the chip and Raman measurements of the isolated bacteria
cells gave typical spectra exhibiting characteristic features from typical cell
components like nucleic acids, lipids, protein and water. We further
demonstrated that the acquired data is suitable for chemometric analysis.
Using 10-fold cross validation a model was built which enables the
identification of five different bacteria species.

An innovative chip-based method for isolation and enrichment of
microorganisms has been introduced. With a set of only two antibodies a
broad variety of bacteria can be captured on the chip. Since our chip is fully
Raman compatible, identification of the isolated cells can be achieved via
subsequent Raman measurements.

References
[1] S. Pahlow, S. KloB, V. Blittel, K. Kirsch, Uwe Hiibner, D. Cialla, P. Rosch, K.
Weber, Jii. Popp “ Isolation and Enrichment of Pathogens with a Surface Modified
Aluminium-Chip for Raman Spectroscopic Applications” ChemPhysChem, 2013, 14,
3600-3605.

Acknowledgement

Funding of the research project ‘FastDiagnosis’and the young research group ‘Jenaer
Biochip Initiative 2.0” within the framework ‘Unternechmen Region - InnoProfile
Transfer’from the Federal Ministry of Education and Research, Germany (BMBF) is
gratefully acknowledged.

DVV08

FISH in medical biofilms: closing the gap between bench and
bedside

J. Kikhney', B. Gocht', A. Petrich', P. Rojas', J. Schulze', S. Sutrave?,
A. WieBner!, R. Hetzer!, A. Moter*'

!Deutsches Herzzentrum Berlin, Berlin, Germany
2Cahrité-Universititsmedizin Berlin, Berlin, Germany

Introduction: Biofilms have a major impact on human health being present
on a wide range of interfaces on medical devices or the body itself. Whereas
biofilms have been studied extensively in vitro, we are just beginning to
learn about their structure and function in vivo because many models fail to
display the high complexity of the microenvironments in the human body.
Materials and Methods: We used Fluorescence in situ hybridization
(FISH) to visualize, identify, and quantify amount, composition, and
interactions of in vivo grown biofilms in clinical samples.

Results: Pathogen identification: FISH using species-specific probes in
tissue sections of heart valves can prove infection and identify the causative
microorganisms in endocarditis patients. This is particularly helpful in
culture-negative cases that pose a significant diagnostic problem. Activity of
biofilms: Within the heart valve sections, we detected highly organized
biofilms that were showing stratification with zones of elevated rRNA levels
alternating with layers of only DAPI positive cells that were presumably
dead. We also found bacteria with a strong FISH signal in culture negative
samples and samples from patients under antibiotic therapy. The high signal
intensity of FISH correlates to a high ribosomal content of the bacteria
indicating metabolic activity at the time of surgery.
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To detect the activity of single bacterial cells more precisely we developed
FISH probes for the 16S-23S internal transcribed spacer that is only present
in actively transcribing cells. Using this ‘spacer FISH’ we detected positive
cells in heart valves of patients under adequate therapy. Localization of
biofilms: In a 5 year old boy a pigtail catheter was identified as the focus of
S. aureus sepsis. FISH allowed visualization, identification and localisation
of a homogenous and thick S. aureus biofilm within the lumen of the
catheter. Architecture of multispecies biofilms was analyzed in subgingival
plaque of periodontitis patients. These highly complex biofilms comprise
several hundred bacterial species including periodontal species and yet
uncultured bacteria. By digital image analysis FISH allowed us to quantify
the in vivo co-localization of two pairs of microorganisms on a single cell
level.

Conclusion: In summary, these findings show the versatility and impact of
FISH for diagnosis of biofilm associated infections in the clinical
setting.Spacer-FISH allows visualizing the effect of antimicrobial therapy on
in vivo grown biofilms and thus, translate laboratory research results into the
situation in the patient.

EUKARYOTIC PATHOGENS
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Objectives: Candida albicans is an important fungal pathogen that can
cause life-threatening disseminated infections. To determine therapy
efficacy in murine models, determination of renal fungal burden as colony-
forming units is commonly used. However, this approach provides only a
snapshot of the current situation in an individual animal and cryptic sites of
infection easily may be missed. Thus, we aimed to develop real-time non-
invasive imaging to monitor infection in vivo.

Materials and Methods: Bioluminescent C. albicans reporter strains were
developed based on a bioinformatical approach for codon optimization. The
reporter strains were analysed in vitro and in vivo in the murine model of
systemic candidiasis.

Results: Reporter strains allowed in vivo monitoring of infection and
determination of fungal burden with high correlation between
bioluminescence and cfu. We confirmed the kidney as main target organ but
additionally observed translocation of C. albicans to the urinary bladder.
Treatment of infected mice with caspofungin and fluconazole significantly
improved clinical outcome and clearance of C. albicans from kidneys;
however, unexpectedly, viable fungal cells persisted in the gall bladder.
Fungi were secreted with bile and detected in faeces, implying the gall
bladder as a reservoir for colonisation by C. albicans after antifungal
therapy. Bile extracts significantly decreased susceptibility of C. albicans to
various antifungals in vitro, thereby likely contributing to persistence.
Conclusions: Using in vivo imaging, we identified cryptic sites of infection
and persistence of C. albicans in the gall bladder during otherwise effective
antifungal treatment. Bile appears to directly interfere with antifungal
activity.
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The transcriptional regulators Nrgl and Tup1 have a different
impact on the morphology of the human fungal pathogen
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Introduction: The transcriptional repressors Tupl and Nrgl are major
antagonists of filamentous growth in the polymorphic fungus Candida
albicans. As formation of hyphae is major contributor to virulence of this
human fungal pathogen, it is important to understand the mechanism which
support or repress this morphological change. Mutants lacking either Tupl
or Nrgl or both are known for their filamentous nature, however they are
also attenuated in systemic murine infections. Based on these observations,
we analyzed single functions of Tupl and Nrgl during the morphological
dynamics as well as their influence on the transcriptional core filamentation
response.

Materials and Methods: C. albicans wild type strain SC5314, nrglA,
tuplA as well as a tuplA/nrglA double mutant were studied in minimal
media with or without human serum. All strains were analyzed by
microscopy and consequently, total RNA was isolated for the gene
expression studies. For this purpose, we have a used a set of previously
defined core filamentation response (CFR) genes including ALS3, ECEI and
HWPI. Additionally, overexpression mutants of NRGI or TUPI were
constructed by using an inducible 7ET promoter system.

Results: In response to stimulation of filamentous growth by the addition of
human serum, both wild type and nrg/A formed long and branching hyphae.
In consistence, the expression levels of core filamentation genes in the
mutant’s filaments were at the level of wild type hyphae. Interestingly, this
was not the case for strains lacking the TUPI gene. Here, CFR genes like
ALS3 and ECEI remained at an intermediate level. For ALS3, this was not
sufficient for localization of this protein on the surface of the filaments of
tupIA and tupIA/nrglA as it was seen for wild type and nrg/A hyphae.
Consequently, only the latter two strains were able to use ferritin as iron
source, which is known to be mediated by Als3.

Induced overexpression of Nrgl but not Tupl induced yeast like growth in
wild type even under serum- inducing conditions. Interestingly, this Nrgl-
driven yeast formation was independent from Tupl as it also occurred in
tuplA/nrgl A overexpressing NRGI. This induced budding phenotype also
lead to a lesser expression of some, but not all CFR genes.

Discussion: In contrast to current models, our data suggest that Nrgl and
Tupl could act differently on the morphology of C. albicans. While Tupl
might have dual roles in both growth forms and is obviously required for full
expression of some core filamentation response genes, Nrgl functions much
more as the major repressor of hyphal growth and associated gene
expression. Our results also indicate that Nrgl can induce yeast cell
formation in a Tupl-independent manner although the detailed mechanisms
remained unclear.

EKV03

Fitness costs of drug resistance in Candida albicans

C. Popp*', C. Sasse', J. Morschhéuser'

!Institute for Molecular Infection Biology, University of Wiirzburg,
Wiirzburg, Germany

The pathogenic yeast Candida albicans can develop resistance to the widely
used antifungal agent fluconazole, which inhibits ergosterol biosynthesis.
Resistance is often caused by gain-of-function mutations in the transcription
factors Mrrl, Tacl, and Upc2, which result in constitutive overexpression of
multidrug efflux pumps and ergosterol biosynthesis genes, respectively. It is
not known how the permanently changed gene expression program in
resistant strains affects their fitness in the absence of drug selection pressure.
We have systematically investigated the effects of activating mutations in
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Mrrl, Tacl, and Upc2, individually and in all possible combinations, on the
degree of fluconazole resistance and on the fitness of C. albicans in an
isogenic strain background. All combinations of different resistance
mechanisms resulted in a stepwise increase in drug resistance, culminating
in 500-fold increased fluconazole resistance in strains possessing mutations
in the three transcription factors and an additional resistance mutation in the
drug target enzyme Ergll. The acquisition of resistance mutations was
associated with reduced fitness under nonselective conditions in vitro as
well as in vivo during colonization of a mammalian host. Therefore, the
inability to appropriately regulate gene expression results in a loss of
competitive fitness of drug-resistant C. albicans strains. Most fluconazole-
resistant clinical C. albicans isolates containing gain-of-function mutations
in these transcription factors were also outcompeted by drug-susceptible
isolates from the same patients. However, a few drug-resistant isolates did
not exhibit reduced fitness in competition experiments with matched
susceptible isolates, indicating that C. albicans may also overcome the
fitness costs of drug resistance.

EKV04

Critical impact of the negative host cell cycle regulator Tspyl2
on stage differentiation of the protozoan parasite Toxoplasma
gondii

I. Swierzy', F. Verworrn', C. Liider*'

!Georg-August-Universitdt, Institut fiir Medizinische Mikrobiologie,
Gottingen, Germany

The eukaryote Toxoplasma gondii is one of the most prevalent intracellular
parasites throughout the world and an important human pathogen. A key to
the transmission to new hosts and the pathogenesis of reactivated
toxoplasmosis is the differentiation from fast replicating tachyzoites to
dormant bradyzoites which are contained in intracellular tissue cysts. Tissue
cysts predominantly persist in brain and muscle tissues; however, the reason
for this tissue preference is unknown. In this study, we have used C2C12
murine skeletal muscle cells (SkMCs) to identify host cell factors that
critically regulate bradyzoite development. We show that differentiation of
SkMCs from proliferating myoblasts to cell cycle-arrested polynucleated
myotubes facilitated expression of the bradyzoite-specific antigen 1 and
tissue cyst formation by 7. gondii. Parasite stage differentiation correlated
with the up-regulation of muscle-specific marker proteins including MyoD
and myosin heavy chain (MyHC), increased expression of the negative cell
cycle regulators testis-specific Y-encoded like protein 2 (Tspyl2) and
p21VCPL - down-regulation of the cell cycle activator cyclin B1 and
absence of DNA synthesis. Importantly, infection of mature myotubes with
T. gondii led to a further increase in Tspyl2 mRNA whereas p21 levels did
not further increase. Surprisingly, cyclin Bl mRNA was also further
increased after infection but this did not suffice to resume cell cycle
progression in infected SkMCs. RNA interference was subsequently used to
efficiently inhibit Tspyl2 mRNA and downstream p21 and MyHC protein
expression. Remarkably, RNAi-mediated Tspyl2 knockdown in SkMC
enabled 7. gondii to vigorously proliferate while stage differentiation
towards the bradyzoite was significantly reduced. We have thus identified
the negative host cell cycle regulator Tspyl2 as being crucial for T. gondii to
differentiate in SkMCs. Since Tspyl2 is also highly expressed in the brain of
mice, we hypothesize that Tspyl2 or a down-stream effector thereof
functions as physiological regulator of 7. gondii stage differentiation in
brain and muscle tissues.

EKV05

Mechanisms of complement evasion by malaria parasites
C.J.Ngwa', T. F. A. Rosa*', V. Agarwal’, A. M. Blom?, P. F. Zipfel®,

C. Skerka®, G. Pradel'

'RWTH Aachen University, Cellular and Applied Infection Biology, Aachen,
Germany

’Lund University, Department of Laboratory Medicine, Malmé, Sweden
*Leibniz Institute for Natural Product Research and Infection Biology,
Department of Infection Biology, Jena, Germany

Introduction: The complement system represents a crucial component of
the innate immune response against invading pathogens. However, a variety
of pathogens evade complement attack by binding to host complement
regulators such as factor H, C4b-binding protein (C4BP) or vitronectin. In a
recent study we showed that in the mosquito vector, the sexual stages of the
malaria parasite Plasmodium falciparum bind factor H to inactivate
complement factor C3b, thereby protecting the emerging gametes from
complement-induced destruction by the blood meal. In consequence, factor
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H-binding promotes parasite transmission from human to human by the
mosquito. While these data provide vital information on a highly complex
complement evasion mechanism used by malaria parasites to avoid
complement attack in the mosquito midgut, it is hitherto not known, if intra-
erythrocytic parasites in the human host also bind complement regulators for
protection.

Materials and Methods: In order to determine if factor H also binds to the
intraerythrocytic P. falciparum stages, we carried out cell-based binding
assays,  enzyme-linked  immunosorbent  assays and  indirect
immunofluorescence assays using asexual blood stage parasites following
incubation with either human serum or factor H. Similar approaches were
used to investigate the potential binding of C4BP by blood and sexual stage
parasites.

Results: We here show that the intra-erythrocytic schizonts acquire factor H
and factor H-like protein 1 from human serum as a means to evade
complement attack in the human host. In contrast no prominent C4BP-
binding by schizonts or gametes was detected.

Conclusion: The combined data indicate that the acquisition of factor H is
an important mechanism of the P. falciparum parasites to protect themselves
from attack by the alternative pathway of human complement. Ongoing
work investigates C3b inactivation by the schizonts and aims to identify the
blood stage-specific receptor(s) of factor H.

EKV06

Manganese Superoxide Dismutase Mimics Inhibit the
Proliferation of Leishmania Parasites

S. Beez*!, M. Filipovic’z, I. Ivanovié¢-Burmazovié?, U. Schleicher!,

C. Bogdan'

"Universititsklinikum Erlangen, Mikrobiologisches Institut - Klinische
Mikrobiologie, Immunologie und Hygiene, Erlangen, Germany
*Friedrich-Alexander Universitit Erlangen-Niirnberg, Lehrstuhl fiir
Bioanorganische Chemie, Erlangen, Germany

Introduction: The generation of reactive oxygen (ROS) or nitrogen species
(RNS) such as superoxide (O,7), hydrogen peroxide (H,O,), nitric oxide
(NO), and peroxynitrite (ONOO") can have host-protective or -damaging
effects. Numerous infectious, autoimmune or degenerative diseases are
linked to oxidative and nitrosative stress. On the other hand, ROS and RNS
are important immunoregulatory molecules and are critical for the defense
against a variety of infectious pathogens. Superoxide dismutases (SODs) are
able to detoxify O, by converting the radical into H,O,, which is
subsequently cleaved by catalase. The application of SOD mimics in
inflammatory or infectious diseases might show beneficial effects due to (1)
the generation of H,O, (2) or the consumption of O,, which prevents the
formation of peroxynitrite and the consecutive tyrosine nitration of host cell
components, but also increases the availability of NO.

Objective: In preparation of future applications of various manganese (Mn)
SOD mimics (M40403, MnPyane) and their SOD-inactive counterparts
(M40404, MnPydiene, MnCl,) in chronic infections such as cutaneous and
visceral leishmaniasis, we analyzed the effect of these compounds on
extracellular Leishmania parasites.

Materials and Methods: The survival and mitrochondrial activity of
Leishmania and host cells in the presence of the MnSOD mimics was
evaluated by MTT-assays. The viability of parasites was assessed by FACS
staining with propidium iodide and annexinV. The proliferation of the
parasites was analyzed by FACS after labeling with the cell proliferation dye
eFluor670. Cell cycle analyses were performed by FACS analysis of
propidium iodide-stained parasites.

Results: A striking direct anti-leishmanial effect on Leishmania
promastigote of various species was observed with the SOD-active
compounds MnPyane and M40403 (ICsy <2 or <50 mM, respectively), but
also with the SOD-inactive compound M40404 (ICsy 30-70 mM). We
obtained no evidence that the activity of the MnSOD mimics was dependent
on the generation of H,0,. Propidium iodide and eFluor670 stainings
revealed that the anti-leishmanial effect of the MnSOD mimics did not result
from increased parasite cell death, but rather from a blockade of parasite
proliferation.

Conclusion: Our results document a novel anti-leishmanial effect of
MnSOD mimics. It is tempting to speculate that this SOD-independent anti-
parasitic  activity —might complement the previously proposed
immunoregulatory activities of MnSOD mimics during inflammatory
processes such as chronic leishmaniasis.
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EKV07

Pneumocystis jirovecii can be productively cultured in
differentiated CuFi-8 airway cells

V. Schildgen*', S. Mai', S. Khalfaoui', R.- L. Tillmann', M. Brockmann', O.
Schildgen*'

!Kliniken der Stadt Kéln, Institut fiir Pathologie, Cologne, Germany

Introduction: Despite being a long known and serious pathogen all
attempts to isolate, cultivate, and propagate the fungus Preumocystis
jirovecii failed so far. This serious gap in Microbiology is closed by the
present study.

Materials and Methods: Based on a permanent three-dimensional air-liquid
interface culture system of differentiated pseudostratified airway epithelia
we successfully isolated and propagated P. jirovecii from bronchoalveolar
lavages positive for P. jirovecii by qPCR. We provide evidence that P.
jirovecci induces cytopathic effects in lung epithelia and is even invasive in
cell culture.

Results: Using established qPCR protocols we show that P. jirovecii can be
cultured in human epithelial cell cultures and can successfully be propagated
after passage. The results are confirmed by sequencing and
immunofluorescence staining with monoclonal antibody and detection
systems available for IVD detection of P. jirovecii.

Discussion: This is the first report of successful productive cultivation and
propagation of Pneumocystis jirovecii, a human pathogenic fungus of major
clinical significance. The established cell culture system offers the chance to
perform molecular analyses of the pathogen’s life cycle and further in vitro
studies on P. jirovecii such as drug sensitivity and resistance tests as well as
tenacity studies, whilst replacing animal models that rely on the rodent
pathogen P. carinii. The study is groundbreaking as it will influence the field
of diagnostic microbiology, antibiotic testing against Pneumocystis jirovecii,
and will allow tenacity studies required for optimized hygiene concepts.
Taking into account that productive isolation of Pneumocystis jirovecii
failed for decades the study is a breakthrough for the field.

EKV08

Survival and proliferation of human pathogenic Candida species
within macrophages

L. Kasper*', K. Seider', S. Allert', F. Gerwien', C. Zubiria-Barrera',

S. Hoefs', D. Wilson™', T. Schwarzmiiller’, L. Ames®, M. K. Mansour,

J. M. Vyas®, A. Haas®, K. Haynes*, K. Kuchler’, B. Hube’*"'

! Hans-Knéll-Institute, Microbial Pathogenicity Mechanisms, Jena, Germany
University of Aberdeen, Aberdeen Fungal Group, Aberdeen, United
Kingdom

*Medical University, Department of Medical Biochemistry, Vienna, Austria
*University of Exeter, College of Life and Environmental Sciences, Exeter,
United Kingdom

’Massachusetts General Hospital, Department of Medicine, Boston, MA,
United States

University of Bonn, Institute for Cell Biology, Bonn, Germany

"University Hospital, Center for Sepsis Control and Care CSCC, Jena,
Germany

SFriedrich Schiller University, Jena, Germany

Candida albicans and C. glabrata are important fungal pathogens, which
can cause life-threatening systemic infections in immunocompromised
patients. Immune evasion strategies likely play a key role during infection,
as both fungi not only survive phagocytosis by macrophages, but even
proliferate intracellularly and escape. We are therefore interested in fungal
strategies that mediate survival in macrophages.

By analyzing phagosome maturation markers, we observed that phagosomes
containing C. glabrata remain in a late endosomal stage and do not proceed
to a phagolysosome (1, 2). While viable C. glabrata-containing
compartments remain negative for staining with the acidotropic dye
LysoTracker and show low phagosomal hydrolase activity, heat killed yeasts
are delivered to an acidic phagolysosome. This altered phagosome
maturation is likely not triggered by initial recognition events via MAPK or
NFkB signaling, as such pathways were not differentially activated by viable
as compared to heat-killed C. glabrata. However, Syk activation decayed
faster in macrophages containing viable yeasts, suggesting a role of Syk-
mediated signaling in phagosome maturation.

Active pH modulation is one possible fungal strategy to change phagosome
pH. We discovered that, similar to C. albicans, C. glabrata is able to
alkalinize its extracellular environment, when growing on amino acids as
sole carbon source in vitro. By screening a C. glabrata mutant library we
identified genes important for environmental alkalinization that were further
tested for their impact on phagosome pH. We found that the lack of fungal

mannosyltransferases resulted in severely reduced alkalinization in vitro and
in the delivery of C. glabrata to acidified phagosomes (2). These data
suggest a key role of protein mannosylation in alteration of phagosomal
properties caused by C. glabrata.

C. albicans and C. glabrata differ in their escape from macrophages: while
C. glabrata replicates as yeast cells until a critical mass is reached and host
cells burst (1), C. albicans escapes via filamentation and hypha-associated
activities. We discovered a hypha-associated polypeptide of C. albicans,
Ecel, which is potentially processed into eight peptides. One of these
peptides has the capacity to efficiently produce pores in host membranes and
lyses host cells. A deletion mutant lacking ECE/ was significantly reduced
in its ability to damage macrophages. Pore formation by Ecel in
macrophage membranes may therefore play a key role on fungus
macrophage interaction, with possible effects on transmembrane molecule
fluxes, macrophage activation, membrane lysis, and escape.

(1) Seider et al., ] Immunol. 2011, 187:3072-86.
(2) Kasper, Seider et al., PLoS One. 2014, 9:¢96015.

EKV09

Ecel - a Candida albicans pore-forming toxin

S. Hoefs*!, D. Wilson?, S. Mogavero', D. Moyes3, T. Gutsmann®,

0. Bader’, J. Naglik®, B. Hube"*”

!Hans-Knéll-Institut, Mikrobielle Pathogenitdtsmechanismen, Jena,
Germany

University of Aberdeen, Aberdeen, United Kingdom

*King's College, Department of Oral Immunology, London, United Kingdom
4Forschungszentrum Borstel, Borstel, Germany

’Universitit Gottingen, Institut fiir Medizinische Mikrobiologie, Géttingen,
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SCenter for Sepsis Control and Care, Jena, Germany
"Friedrich-Schiller-Universitit, Jena, Germany

Candida albicans is one of the most commonly isolated opportunistic fungal
pathogens in humans. When host immunity is impaired, it can readily cause
a multitude of diseases, ranging from superficial infections of the skin and
mucosa to life-threatening systemic infections. A pathogenicity mechanism
of great importance in this fungus is its ability to switch morphology from
single yeast cells to a filamentous hyphal growth, which is involved in tissue
penetration and damage. During hyphal growth, ECE/ -a gene of yet
unknown function - is highly expressed. In a screen of over 120 mutants, a
strain lacking ECE] was the only strain found which - although still being
able to form hyphae - was unable to activate the epithelial damage response
pathway. We have shown that ece/A cells are able to adhere to and invade
host cells like the wild type, but they are not capable of causing cell damage
to either oral, vaginal or gastrointestinal epithelial cells. In this perspective,
the aim of this study is to elucidate the function of the Ecel protein and to
unravel the mechanism underlying its damaging effect on epithelial cells.
Ecel is a protein of 271 amino acids, containing a signal peptide and eight
tandem repeats of a degenerate 34 amino acid sequence separated by KR
(lysine-arginine) motifs. These KR motifs represent potential cleavage sites
for the Kex2 protease, which - in vitro - processes Ecel into eight peptides.
An E. coli clone heterologously expressing Ecel, as well as a Pichia
pastoris clone expressing Kex2, have been produced. This allowed us to
purify recombinant Ecel and Kex2 to test the effect of unprocessed or in
vitro digested Ecel on epithelial cells. Using a complementary approach, the
eight peptides predicted to result from complete cleavage by Kex2, were
synthesised. We are assessing the cytolytic activity of Ecel by using cell
culture models (oral, vaginal and gastrointestinal epithelia), as well as an in
vitro haemolysis assay. While we could already show that one of the
peptides resulting from Ecel digestion does have pore-forming activity, the
current experiments are aiming at identifying the subcellular localisation of
Ecel during C. albicans interaction with human epithelial cells, and whether
a processing of the full length protein into short peptides may be essential
for Ecel to reach its full cytolytic potential. Unraveling the function of Ecel
will significantly advance our understanding of candidiasis and help
elucidate the mechanisms of C. albicans - mediated epithelial cell damage.
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The role of the pore-forming toxin Ecel of Candida albicans
during translocation through the intestinal epithelial barrier
T. Forster*', D. Wilson'?, F. Mayer'”, S. Mogavero', L. Kasper', S. Hofs',
B. Hube'

'Hans Knéll Institut, Microbial Pathogenicity Mechanisms, Jena, Germany
2University, Aberdeen, United Kingdom

*University, Vancouver, Canada

The opportunistic pathogen Candida albicans is a common inhabitant of the
human gastrointestinal tract. Although C. albicans is mostly a harmless
commensal, the fungus can cause life-threatening blood stream infections in
immunocompromised patients by translocating the intestinal barrier. To
date, the molecular mechanisms of this translocation are poorly understood.
Our group recently discovered that the well-known hyphae-associated gene
ECE] encodes a polypeptide with multiple processing sites, which seems to
be processed into eight peptides via an unknown protease. One of the
proposed peptides, Ecel-PIII, acts as a pore-forming toxin.

To elucidate the role of Ecel-PIII in the translocation process, we created an
ecel A deletion mutant, a revertant ece/A +ECEI and a mutant that lacks
only the PIII-encoding sequence. We used these strains to assess the
influence of Ecel in all possible steps of the translocation process, namely
filamentation, adhesion, invasion, interepithelial dissemination, barrier
function integrity (measured with TEER), damage and translocation itself.
The latter was investigated with a translocation assay and all analyses were
carried out using intestinal cell monolayers.

The results indicate that Ecel has only a minor influence on the in vitro
translocation process itself, but plays a key role in epithelial damage. Our
data show that Ecel is dispensable for filamentation, adhesion, invasion and
even interepithelial dissemination of the fungus, but is essential for epithelial
damage.

FUV02

Scrutinizing the Aspergillus fumigatus Mating-Type Idiomorphs
Y. Yu', C. Will', E. Szewczyk?, J. Amich?, S. Krappmann*'
"Universitdtsklinikum Erlangen, FAU Erlangen-Niirnberg,
Mikrobiologisches Institut, Erlangen, Germany

2Universitdt Wiirzburg, Institut fiir Molekulare Infektionsbiologie,

Wiirzburg, Germany

Sexual reproduction of the human pathogen Aspergillus fumigatus
(teleomorph: Neosartorya fumigata) was assumed to be absent or cryptic
until fertile crosses among geographically restricted environmental isolates
were described in 2008. The existence of cryptic sexuality in this species
had been proposed before, based on genomic and genetic analyses revealing
presence of mating type idiomorphs (MATI-1 and MATI-2) and several
putative genes orthologous to recognized determinants of pheromone
signalling, mating, karyogamy, meiosis, or fruiting body formation in the
fertile species Aspergillus nidulans. Furthermore, the products of 4.
fumigatus MATI-2 and MATI-2 genes were shown to be functional in 4.
nidulans. We provide evidence for mating, fruiting body development, and
ascosporogenesis accompanied by genetic recombination between unrelated
clinical isolates of A. fumigatus, which reveals the generality and
reproducibility of this long-time undisclosed phase in the lifecycle of this
heterothallic fungus. Furthermore, we demonstrate that successful mating
requires the presence of both mating-type idiomorphs MAT1-1 and MATI-2,
as does expression of genes encoding factors presumably involved in this
process. Transcriptional profiling studies demonstrate the depth of the
mating-type factor-directed transcriptomes. Given the narrow conditions that
favour sexual development in 4. fumigatus accompanied by the strict need
for the opposite mating type, we became interested in the creation of a
presumed homothallic strain expressing both mating-type idiomorphs and
therefore being capable of progression through the initial stages of sexual
development and fruiting body formation. Also, a congenic pair of strains
differing only in their mating-type identity is currently analysed with the aim
to systematically scrutinize any phenotypical differences based on the MAT!
genotype. Our studies aim at a comprehensive analysis of the newly
discovered sexuality of the human-pathogenic mould 4. fumigatus and its
relevance for virulence.
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The transcription factor TaStel2 mediates the regulatory role
of the Tmk1 MAP Kkinase in mycoparasitism and vegetative
hyphal fusion in Trichoderma atroviride

S. Zeilinger', S. Gruber*'

"Vienna University of Technology, Biotechnology and Microbiology, Vienna,
Austria

Mycoparasitic species of the fungal genus Trichoderma are potent
antagonists able to combat plant pathogenic fungi by direct parasitism. An
essential step in this mycoparasitic fungus-fungus interaction is the detection
of the fungal host followed by activation of the molecular weapons in the
mycoparasite by host-derived signals. The Trichoderma atroviride MAP
kinase Tmkl, a homolog of yeast Fus3/Kssl, plays an essential role in
regulating the mycoparasitic host attack, aerial hyphae formation and
conidiation. However, the transcription factors acting downstream of Tmk1
are hitherto unknown. Here we analyzed the functions of the T. atroviride
Stel2 family transcription factor TaStel2 whose orthologue in yeast is
targeted by the Fus3 and Kss1 MAP kinases. Deletion of the Tastel2 gene in
T. atroviride not only resulted in reduced mycoparasitic overgrowth and
lysis of host fungi but also led to loss of hyphal avoidance in the colony
periphery and a severe reduction in conidial anastomosis tube formation and
vegetative hyphal fusions. While the transcription of several orthologues of
Neurospora crassa hyphal fusion genes was reduced upon 7astel2 deletion,
the ATastel2 mutant showed enhanced expression of mycoparasitism-
relevant chitinolytic and proteolytic enzymes and of the cell wall integrity
MAP kinase Tmk2. Based on the comparative analyses of ATZastel/2 and
Atmkl mutants, an essential role of the TaStel2 transcriptional regulator in
mediating outcomes of the Tmkl1 MAPK pathway such as regulation of the
mycoparasitic activity, hyphal fusion and carbon source-dependent
vegetative growth is suggested.

FUV04

Velvet components in the industrial penicillin producer
Penicillium chrysogenum: Regulation of secondary metabolism
and morphology

S. Bloemendal*!, Ko. Becker', K. Kopkel, B. Hoff!, U. Kiick!
'Ruhr-Universitit Bochum, Christian Doppler Labor fiir Biotechnologie der
Pilze, Bochum, Germany

The filamentous fungus Penicillium chrysogenum is the main industrial
producer of the pharmaceutically relevant beta-lactam antibiotic penicillin.
All three biosynthesis genes are found in a single cluster and the expression
of these genes is known to be controlled by a complex network of global
regulators. It is supposed that subunits of the velvet complex, which were
recently detected for P. chrysogenum, function as such global regulators,
although the exact regulatory mechanisms still have to be elucidated. Core
components of this complex are PcVelA and PcLaeA, which regulate
secondary metabolite production, hyphal morphology, conidiation, and
pellet formation. Here we describe the characterization of PcVelB, PcVelC,
and PcVosA as novel subunits of this velvet complex. Using yeast two-
hybrid analysis and bimolecular fluorescence complementation (BiFC), we
demonstrate that all velvet proteins are part of an interaction network.
Functional analyses using single and double knockout strains generated by
the FLP/FRT recombination system clearly indicate that velvet subunits
have opposing roles in the regulation of penicillin biosynthesis and light-
dependent conidiation. Most strikingly, a direct interaction of PcVelB with
an enzyme of the penicillin biosynthesis pathway, the isopenicillin N
synthase was identified during yeast two-hybrid analysis with PcVelB as
bait. This surprising interaction was confirmed with BiFC in vivo, thereby
localizing the interaction in dot-like structures in the cytoplasm. Our
discovery of a direct interaction of the isopenicillin N synthase with a
subunit of the velvet complex implies a novel regulatory mechanism how
enzymes of penicillin biosynthesis are regulated at the molecular level. The
results provided here contribute to our fundamental understanding of the
function of velvet subunits as part of a regulatory network mediating signals
responsible for morphology and secondary metabolism, and will be
instrumental in generating mutants with newly derived properties that are
relevant to strain improvement programs.




100 ABSTRACTS - ORAL PRESENTATIONS

FUV05

Aspergillus niger as Expression Platform for Secondary
Metabolite Production

S. Boecker*'?, Le. Richter’, F. Wanka', D. Storm', R. Siimuth’, V. Meyer'
!Technische Universitdt, Institut fiir Biotechnologie/Angewandte und
Molekulare Mikrobiologie, Berlin, Germany

*Technische Universitit, Institut fiir Chemie/Biologische Chemie, Berlin,
Germany

Introduction: Filamentous fungi can each produce dozens of different
secondary metabolites which are attractive to become exploited as
therapeuticals, drugs, antimicrobials, flavour compounds, and other high-
value chemicals. Although the genomes of filamentous fungi contain
numerous gene clusters that encode for enzymes involved in the
biosynthesis of so far uncharacterized secondary metabolites (SM), many of
these gene clusters are silent under laboratory growth conditions.[1] Where
known, SM production is regulated by complex networks and involves
intricate multi-step biosynthetic machineries, as well as major reorganization
of primary metabolic fluxes to redirect cellular metabolic resources towards
their biosynthesis. As SM expression varies considerably with the host and
enzymes catalyzing SM are often difficult to express, we aim to establish the
filamentous fungus Aspergillus niger as heterologous host for SM
production.

Materials and Methods: We used the multifunctional non-ribosomal
peptide synthetase (NRPS) enniatin synthetase (Esyn) from Fusarium
oxysporum, catalyzing the formation of the cyclic depsi peptide enniatin and
expressed its encoding gene under control of the inducible Tet-on promoter
in A. niger.[2] Enniatin was isolated and purified from 4. niger shake flask
cultures using EtOAc extraction, liquid chromatography and crystallization.
The purity of enniatin B was proven by MS/MS and NMR analyses as well
as x-ray crystallography.

Results & Conclusion: The initial yields of 1 mg/L of enniatin B were
increased 1000-fold using a DoE approach, which addressed feeding
conditions (precursor addition, concentration of carbon source) and the
morphology of A. niger (reduction of pellet size by addition of micro
particles). From a 1-L culture in optimized medium, around 400 mg of pure
enniatin B could be isolated and purified. The titre was found to be
significantly higher than that reached in bacterial expression hosts,
demonstrating that A. niger is a promising host for the expression of NRPS
of fungal origin.

[1] Brakhage A. 2013. Regulation of fungal secondary metabolism. Nat. Rev.
Microbiol. 11:21-32.

[2] Meyer V et al.. 2011. Fungal gene expression on demand: an inducible, tunable,
and metabolism-independent expression system for Aspergillus niger. Appl. Environ.
Microbiol. 77:2975-83.

Figure 1

Figure 2
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Marine Fungi: Understanding the biology of marine fungi for
the production of secondary metabolites to establish a natural
product library

J. Timm', B. Jacobsen', An. Kramer', A. Labes*'

'Kieler Wirkstoff-Zentrum am GEOMAR, Kiel, Germany

Although marine fungi are a prolific group of secondary metabolite
producers, they are not well characterised and are underutilised in their
biotechnological application. There is very little knowledge of the biology of
fungi living in the ocean and the role and regulation of secondary metabolite
production in marine fungi. Here, we demonstrate that the application of
rationally designed culture conditions for a group of marine fungi enables
efficient production of marine natural products in the laboratory and also in
large scale cultures. The resulting extracts were screened for new bioactive
compounds with the focus on ant-cancer activities and were used to build up
a library of purified natural products.

This approach is an outcome of the project "MARINE FUNGI" within the
KBBE framework of EU's FP7 (www.marinefungi.eu). We develop a
process concept for these compounds providing the technological basis for a
sustainable use of marine microbial products as result of “Blue Biotech”.

GASTROINTESTINAL PATHOGENS

GIVo01

Utilization of host-derived sulphur components enables
Campylobacter jejuni to overcome its restricted cysteine
metabolism

H. Vorwerk*!, J. Mohr', O. Wensel', K. Schmidt-Hohagen?, C. Huber’,
E. Gripp', C. Josenhans', D. Schomburgz, W. Eisenreich?®, D. Hofreuter'
'Hanover Medical School, Medical Microbiology and Hospital
Epidemiology, Hanover, Germany

’TU Braunschweig, Institute for Biochemistry, Biotechnology and
Bioinformatics, Braunschweig, Germany

'TU Munich, Department for Biochemistry, Munich, Germany

Microbial access to nutrients from the host is a fundamental aspect during
disease progression. This microbial snatching for food from the host is
closely linked to pathogenesis and has recently been described as
“nutritional virulence”. Campylobacter jejuni is the leading cause of
bacterial gastroenteritis in industrialized countries. However, despite its
clinical relevance, less is known about its virulence mechanisms and about
the nutrients contributing to the growth of C. jejuni during infection. While
it is known that several glucogenic amino acids energize the growth of C.
Jejuni during infection, none alone has been found to be essential for
proliferation. Here we demonstrate through phenotypic microarray analysis
and growth experiments in defined medium that cysteine is indispensible for
C. jejuni growth since it can not be synthesized de novo from sulfate or
methionine. Furthermore we show that C. jejuni can overcome its restricted
cysteine metabolism by using host-and microbiota-derived substrates like
sulfide, thiosulfate, glutathione (GSH, yGlu-Cys-Gly). In addition we show
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for the first time that release of cysteine from GSH occurs both in a y-
glutamyltranspeptidase (GGT) dependent and independent manner and that
cysteine-containing  dipeptides can serve as cysteine-source for
Campylobacter growth. Strikingly, we identified by growth as well as
NMR-spectroscopy analysis the first prokaryotic oligopeptide transporter,
named CptA (Campylobacter peptide transporter A), which is involved in
the uptake of the GSH degradation product Cys-Gly. In total, our study
provides new insights into the usage of sulphur-containing amino acids for
the proliferation of C. jejuni and the utilization of host- and microbiota-
derived substrates to circumvent its nutritional dependencies.

GIV02

High throughput mapping of transcription start sites and non-
coding RNAs in the pAA plasmid of enterohemorrhagic
Escherichia coli 0104:H4

P. Zhelyazkova*', K. Forstner™, C. M. Sharma®, J. Vogel®, H. Karch',
A. Mellmann'

"University of Miinster, Institute of Hygiene, Miinster, Germany
2University of Wiirzburg, Institute for Molecular Infection Biology,
Wiirzburg, Germany

*University of Wiirzburg, Research Center for Infectious Diseases,
Wiirzburg, Germany

Introduction: Enterohemorrhagic Escherichia coli (EHEC) can cause a
severe foodborne disease in humans, which is typically characterized by
bloody diarrhea and might progress to hemolytic uremic syndrome (HUS) in
up to 10% of the cases. EHEC of serotype O104:H4 (EHEC O104:H4) was
characterized as the causative agent of the largest German outbreak (May-
July 2011) during which more than 3800 people were infected, and of these
more than 850 (22%) developed HUS [1]. Besides having a chromosomally
integrated Shiga toxin 2a encoding bacteriophage, EHEC O104:H4 carries a
pAA plasmid containing the aggregative adherence fimbriae 1 cluster
(AAF/I; a characteristic feature of enteroaggregative E. coli) mediating the
tight adherence of the outbreak strain to cultured human epithelial cells. This
rear combination of virulence factors is believed to contribute to the
exceptional pathogenicity of EHEC O104:H4. Our group recently reported
that the outbreak strain can lose pAA in the course of illness and that pAA
loss was associated with a significantly reduced correlation of HUS
development in patients [2].

Materials and Methods: Here we present a thorough investigation into the
distribution of transcription start sites (TSS) and non-coding RNAs in the
pAA plasmid of the clinical EHEC O104:H4 isolate LB226692. We
performed differential RNA-seq, a 5’-end transcriptome sequencing
approach designed to selectively identify primary transcripts [3].

Results: In total, we detected 240 TSS and thus much more than expected
for a 75 kb plasmid carrying 83 genes. 22% of the TSS were involved in
gene expression and TSS for all pAA-encoded virulence associated genes
and genes involved in plasmid replication, segregation and maintenance
were identified. More than 1/3 of the TSS were mapped antisense to
annotated ORFs, therefore demonstrating the existence of extensive asRNA
synthesis in pAA. In addition, we detected numerous TSS within operons
allowing for transcriptional uncoupling of genes in polycistronic clusters.
Last but not least, we mapped 43 primary transcripts (18%) in intergenic
regions which could function as regulatory trans-encoded ncRNA.
Discussion: Taken together, our data indicates an unexpected complexity of
PAA gene expression and provides the basis for future investigations of
PAA importance in host-pathogen interactions and disease severity.

1. Robert Koch Institute. Final presentation and evaluation of epidemiological findings
in the EHEC O104:H4 outbreak, Germany 2011. Berlin 2011

2. Zhang, W., et al., Lability of the pAA Virulence Plasmid in O104:H4: Implications
for Virulence in Humans. PLoS One, 2013. 8(6): p. e66717.

3. Sharma, C.M., et al., The primary transcriptome of the major human pathogen
Helicobacter pylori. Nature, 2010. 464(7286): p. 250-5.
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Bidirectional gene exchange between Helicobacter pylori strains
from a family in Coventry, United Kingdom

J. Krebes*!, X. Didelot?, L. Kennemann', S. Suerbaum’

'Medizinische Hochschule Hannover, Medizinische Mikrobiologie, Hanover,
Germany

’Imperial College London, Department of Infectious Disease Epidemiology,
London, United Kingdom

The human gastric pathogen Helicobacter pylori is characterised by a high
mutation rate and frequent recombination events during mixed infection,
which result in extensive genetic diversity and rapid allelic diversification.
We have previously used multilocus sequence and core-genome based
analyses to study patterns of transmission of H. pylori within families.

To better understand the genomic flexibility of H. pylori after intra-familial
transmission, we used 454 sequencing technology to investigate whole
genome sequences of H. pylori strains isolated from members of three
generations of a family living in Coventry, UK.

The genomes of four H. pylori strains isolated from a grandfather, two of his
sons and one grandson were sequenced. Three of these genomes showed a
high overall sequence similarity, suggesting a recent common ancestor. The
genomes differed by 316-336 SNPs, and recombination events (imports)
resulted in 170-251 clusters of polymorphisms (CNPs). Imports were
particularly frequent in genes encoding Helicobacter outer membrane
proteins, suggesting an adaptation of the strains to their individual host. The
fourth strain differed substantially from these three highly related strains but
still shared long fragments of identical sequence, which most likely reflect
imports from the highly related family variants. The data show extensive
bidirectional exchange of DNA between the strains isolated from the family
members. Detailed analysis of the distribution of SNPs and imports permits
to draw up a scenario of the most likely transmission pathway. The high
frequency of recombination was unexpected for an industrialised country
where the prevalence of H. pylori infection has strongly declined in recent
decades.

GIV04

A small RNA which is regulated by the acid-responsive ArsRS
two-component system in Helicobacter pylori

P. H. S. Tan*!, D. Beier?, C. Sharma'

"Universitaet Wuerzburg, Research Center for Infectious Diseases (ZINF),
Wuerzburg, Germany

Universitaet Wuerzburg, Biocentre, Wuerzburg, Germany

Introduction: The small genome of Helicobacter pylori (1.67 Mb) encodes
only for a few transcriptional regulators and almost nothing is known about
post-transcriptional regulation in this prevalent human pathogen so far.
Moreover, H. pylori does not carry an apparent homolog of the RNA-
chaperone Hfq and was previously thought to completely lack
riboregulation. However, based on a RNA-seq approach >60 small RNA
(sRNAs) candidates have been identified in H. pylori strain 26695 [1].
Materials and Methods: To understand the roles of these sSRNAs during
stress-response or virulence regulation, we use expression profiling of SRNA
candidates under various growth conditions, proteome and transcriptome
analyses of sRNA deletion and overexpression mutants, as well as
bioinformatics-based target predictions.

Results: Exposure to low pH is one of the main environmental stresses
encountered by H. pylori during colonization of the human stomach. Using
biocomputational analysis, several mRNAs of the regulon of the acid-
responsive ArsRS two-component system [2] were predicted as potential
targets for a candidate trans-acting sSRNA, ArsZ. This sRNA is highly
conserved among diverse H. pylori strains and shows increased expression
in a deletion mutant of the ArsS sensor kinase on Northern blots. Initial
electrophoretic mobility shifts assays further suggest a direct regulation by
the ArsR response regulator on the SRNA promoter. Moreover, we have
predicted that a single-stranded, potential anti-Shine-Dalgarno sequence of
ArsZ could bind to the ribosome binding site of potential target mRNAs,
suggesting a negative post-transcriptional regulation by competing with
ribosome binding. In-vitro gel shift assays and structure-probing assays
confirmed a direct interaction between ArsZ and one of the potential target
mRNAs, encoding a histidine-rich protein. We have now constructed arsZ
deletion and overexpression strains and applied transcriptome and proteome
analyses to identify and validate its target genes in vivo.

References
Sharma, C. M., S. Hoffimann, ez al. (2010). Nature 464 (7286): 250-255.
Pflock, M., N. Finsterer, et al. (2006). J. Bacteriol. 188(10): 3449-3462.
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GIV05

“Drugs from Bugs”: The bacterial effector protein YopM is a
“self-delivering” anti-inflammatory agent

C. Riiter*', J. Bertrand®, K. Loser’

’Infektiologie, ZMBE, Miinster, Germany

2Universitdtsklinikum Miinster, Institut fiir experimentelle muskoskeletale
Medizin, Miinster, Germany

3Universitdtsklinikum Miinster, Dermatologie, Miinster, Germany

Cell-permeable proteins, also called cell-penetrating peptides (CPP), have
the ability to cross cellular membranes, either alone or in association with a
bioactive cargo. We identified the Yersinia protein YopM as a novel
bacterial cell-permeable protein and described the ability of isolated
recombinant YopM to enter host cells without a requirement for additional
factors. Furthermore, treatment of cells with recombinant YopM leads to the
down-regulation of inflammatory cytokines such as TNFa. This might
contribute to systemic effects on innate immunity and, furthermore, suggests
potential therapeutic applications of YopM e.g. in chronic inflammatory
diseases. Hence, we were interested to investigate whether YopM might
have potential as a topical applied 'Immune Modulating Molecule’, by
exhibiting beneficial effects on inflammation and the production of
cytokines that maintain the inflammatory process linked to autoimmune
diseases.For this purpose, we employed different murine models of
inflammatory disease such as the imiquimod (IMQ)-induced psoriasis
model, theT-Cell transfer model of chronic colitis, or hTNF,, mice as a
chronic model of rheumatoid arthritis. Our results verified “self-delivering”
abilities of the effector protein also in vivo and already indicate a remarkable
dampening of overt inflammatory reactions in all investigated models. In
particular, we could prove the possibility of local application routes of
recombinant protein after oral, epicutaneous, or intra-articular treatment and
emphasized that YopM is an effective reducer of TNFo-induced production
of pro-inflammatory cytokinesvia the NFkB-pathway.

Taken together our results underline the potential of YopM as a novel
versatile  pathogen-derived immune-modulatorfor the treatment of
inflammatory diseases.

GIV06

The role of serine protease HtrA in acute ulcerative
enterocolitis and extra-intestinal immune responses during
Campylobacter jejuni infection of gnotobiotic IL-10 deficient
mice

M. M. Heimesaat*', M. Alutis', U. Grundmann', A. Fischer',

N. Tegtmeyer’, Man. Bshm®, A. A. Kiihl’, U. B. Gobel', S. Backert’,

S. Bereswill'

'Charité - University Medicine Berlin, Institute for Microbiologie and
Hygiene, Berlin, Germany

’Friedrich Alexander University Erlangen / Nuremberg, Department of
Biology, Division of Microbiology, Erlangen, Germany

*Charité - University Medicine Berlin, Department of Medicine I for
Gastroenterology, Infectious Disease and Rheumatology / Research Center
Immuno-Sciences (RCIS), Berlin, Germany

Introduction: Campylobacter jejuni infections have a high prevalence
worldwide and represent a significant socioeconomic burden. C. jejuni can
cross the intestinal epithelial barrier as visualised in biopsies derived from
human patients and animal models, however, the underlying molecular
mechanisms and associated immunopathology are still not well understood.
We have recently shown that the secreted serine protease HtrA plays a key
role in C. jejuni cellular invasion and transmigration across polarised
epithelial cells in vitro. In the present in vivo study we investigated the role
of HtrA during C. jejuni infection of mice.

Materials and Methods: We used the gnotobiotic IL-10" mouse model to
study campylobacteriosis following peroral infection with the C. jejuni wild-
type strain NCTC11168 and the isogenic, non-polar NCTCI11168AhtrA4
deletion mutant. Six days post infection (p.i.) with either strain mice
harboured comparable intestinal C. jejuni loads, whereas ulcerative
enterocolitis was less pronounced in mice infected with the DA#rA mutant
strain. Moreover, AhtrA mutant infected mice displayed lower apoptotic cell
numbers in the large intestinal mucosa, less colonic accumulation of
neutrophils, macrophages and monocytes, lower large intestinal nitric oxide,
IFN-g and IL-6 as well as lower TNF-o and IL-6 serum concentrations as
compared to wild-type strain infected mice at day 6 p.i. Notably,
immunopathological responses were not restricted to the intestinal tract
given that liver and kidneys exhibited mild histopathological changes six
days p.i. with either C. jejuni strain. We also found that hepatic and renal

nitric oxide levels or renal TNF-a concentrations were lower in the Ahtr4
mutant as compared to wild-type strain infected mice.

Conclusion: We show here that the C. jejuni HtrA protein plays a pivotal
role in inducing host cell apoptosis and immunopathology during murine
campylobacteriosis in the gut in vivo.

GENOMICS AND METAGENOMICS

GMV01

Towards unravelling the origin of the unique natural compound
sodorifen of Serratia plymuthica by a metagenomic approach

S. Piepenborn*!, D. Domik’, T. Weise', B. Piechulla'

!University of Rostock, Biochemistry, Rostock, Germany

Microorganisms produce a variety of volatile organic compounds (VOCs).
Due to their volatility these molecules can spread over large distances and
are ideal infochemicals for inter- and intraspecific communication and cell-
cell signals [1]. The volatile compound sodorifen emitted by Serratia
plymuthica 4Rx13 is a unique feature of this bacterial isolate. Thus,
sodorifen is a polymethylated bicyclus with a novel and unusual structure
[2]. S. plymuthica 4Rx13 as well as the isolates S. p. 3Re-4-18 and S. p.
HRO-C48 emit sodorifen in high amounts while 15 other Serratia species
and isolates do not have this ability [3]. These three isolates are originated
from the rhizosphere of Brassica napus or Solanum tuberosum grown in and
aroundRostock. Until now the biological and ecological function of
sodorifen is unknown. Hints about the function of the original sodorifen
involved genes can be obtained by elucidation of the original genes.

Via transcriptomic analysis and verification by knock out mutation one gene
was found to be involved in the sodorifen biosynthesis of S. p. 4Rx13. This
gene is co-transcribed with three additional genes imbedded in a cluster.
These genes are target genes which can be used as probes to search for
bacteria isolated i) from the rhizosphere of Brassica napus grown on
original fields (Rostock and Schwerin) (=reisolation), ii) from other fields in
Mecklenburg-Vorpommern, and iii) from fields elsewhere. Hence, the
following questions are addressed: Are the sodorifen producers are still
present in regions around Rostock or in other regions? Do more and other
bacterial species exist that produce sodorifen? Are the genes transferred by
horizontal gene transfer? The following experimental approaches will be
taken: 1) As a first screen DNA of the isolated rhizobacteria will be analysed
with BOX PCR. The generated DNA fingerprints will be compared to the
DNA fingerprints of S. p. 4Rx13 and the other producers. Additionally, the
isolated metagenomic DNA of the rhizobacteria will be tested for the
presence of the respective genes via PCR. Finally the newly isolated
rhizobacteria will be tested for their ability to produce sodorifen. The second
approach (ii) is to screen metagenomic libraries from soil samples of
different regions in Germany and worldwide for the genes of the ‘sodorifen
cluster’. iii) Application of AntiSMASH software a search in published
genome sequences detected homologous genes in Pseudomonas
chlororaphis O6 and Streptomyces tsukubaensis NRRL18488. These strains
will be obtained and tested for their ability to produce sodorifen.
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[1] D. Minerdi et al., Environmental Microbiology 11, 2009
[2] S. von ReuB et al., Angewandte Chemie 49, 2009
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Identification and characterization of genes coding for enzymes
with cellulolytic activities in metagenomes from agricultural soil
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'Helmhotz Zentrum Miinchen, Environmental Genomics, Munich, Germany
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Cellulose degradation takes place in agricultural soil after plant residue
incorporation, and it plays an important role in carbon mineralization and
sequestration. The process is heavily influenced by the soil chemical and
genetic backbone, e.g. soil carbon stock and the presence of cellulase
producing microorganisms. The degradation of cellulose is a slow stepwise
process and a multitude of cellulase gene families are involved. They
include glycoside hydrolase and auxiliary activity families, sometimes
possessing carbohydrate binding modules. Low sequence conservation of
these genes has made it difficult to quantify the activity and abundance of
cellulolytic microorganisms in soil. Here, we took a metagenomic
sequencing approach to identify genes coding for cellulases in agricultural
soil. Focus was set on the comparison between different tillage strategies
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which affect the soil carbon stock. Sequencing yielded a total of 1.1 million
clean reads with an average length of 410 basepairs. In addition, enzyme
assays were performed to measure potential activities of cellulases. Our
results show that soils under reduced tillage contain a higher amount of
carbon, microbial biomass and potential cellulase activity than soils under
normal tillage. Analysis of the metagenomic data did not reveal prominent
differences between tillage treatments. However, a large diversity of
cellulase gene families could be predicted based on Hidden Markov Model-
logos, including glycoside hydrolase families 1, 3 and 5, auxiliary activity
family 3 and carbohydrate binding modules 4, 6 and 32. These genes were
harboured by microbial genera belonging to the phyla Proteobacteria,
Actinobacteria, Acidobacteria, Bacteroidetes and Verrucomicrobia in both
soils. Interestingly, nucleotide sequence comparison showed that many
predicted cellulase gene families also contain enzymes involved in other
reactions than cellulose degradation. In conclusion, our data shows that in
soil a large diversity of microorganisms with a broad array of cellulase genes
are involved in cellulose degradation. To ultimately target specific cellulase
gene families and assess their diversity and abundance both on DNA and
RNA level, specific primers were designed based on the metagenomic data.

GMV03

Methanotrophic bacteria of the termite gut

J. ReuB*!, S. Droge', H. Konig'

! Johannes Gutenberg-Universitit, Mikrobiologie, Mainz, Germany

The gut of termites accommodates a great variety of different bacterial
symbionts. Over 300 different bacterial genomes were revealed, of which 67
% cannot be addressed to specific bacterial strains and some even cannot be
assigned to known bacterial phyla [1,2]. With its rich deposits of CH, and
even O, this habitat also features good conditions for methane oxidizing
bacteria (MOB) [3]. However, this is the first study known so far that proves
the evidence of MOB in the termite guts of Incistitermes marginipennis,
Mastotermes darwiniensis and Neotermes castaneus. Existence was verified
by detecting the pmoA, the gene for the particulate methane monooxygenase,
which is unique to MOB [4], and supported by fluorescence in situ
hybridization (FISH) and quantitative real-time PCR (qPCR) with MOB
specific probes and primers, respectively. The MOB cell count was
determined to 10” to 10° per gut. Analyses of the 16S rDNA showed close
similarity to the genus Methylocystis but, together with various
physiological tests and a DNA fingerprint method, no exact match to a
known strain, indicating the isolation of a new MOB species. With the
unique ability to oxidize CH, as a sole source of carbon and energy [5],
MOB offer the possibility to be used in biogas upgrading plants in order to
decrease the problem of methane leakage. Methane loss occurs when biogas
is upgraded to natural gas standards in order to feed it into the natural gas
grids. Ongoing studies show a downgrade of methane when the CH,
containing exhaust emissions are guided over a specially constructed reactor
inoculated with MOB and therefore optimizing the economic balance of
biogas plants.
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Genome analysis of acidophilic sulfate reducing bacteria
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Acid Mine Drainage (AMD) water is caused by anthropogenic mining
activities. AMD from brown coal mining for example contains elevated
concentrations of sulfate in addition to its acidity and high iron load. In this
context, we are studying acidophilic Sulfate Reducing Bacteria (SRB) since
microbial dissimilatory sulfate reduction is the only sustainable process for
bioremediating high sulfate waters. Our approach is based on the analysis of
the genome sequence of acidophilic SRB with the aim to reveal possible
metabolic features that could help to improve the performance of the
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microbial process applied to AMD waters. We sequenced the genomes of
three acidophilic SRB: Candidatus ‘Desulfosporosinus acididurans’ strain
M1, Candidatus  ‘Desulfobacillus acidavidus’ strain CL4 and
Peptococcaceae bacterium strain CEB3. All of them belong to the bacterial
phylum Firmicutes and are mesophilic, anaerobic, motile and rod-shaped
bacteria that form endospores. Apart from these, there are only two other
genome sequences from acidophilic representatives among the
approximately 80 partially or completely sequenced genomes of SRB that
are freely available in online databases. The comparative analyses of the
genomes of acidophilic SRB and those of neutrophilic and alkalophilic
species could therefore contribute greatly to our understanding of the genetic
basis for the physiological and biochemical adaptation to the acidic
environment. For example, the whole genome comparison of the now five
available genomes of acidophilic SRB with the genomes of five close
neutrophilic relatives has highlighted a set of 33 genes that appear to be
specific to the acidophilic strains. The main fraction of these genes code for
transporters (12) with a possible role in ion homeostasis and the transport of
heavy metals. Moreover, the comparison of the protein sequence of one of
these transporters (a NhaC-like antiporter) to genomes of all sequenced SRB
indicates a clear correlation of the protein sequence to the acidophilic and
neutrophilic life style. Experiments are currently under way to confirm these
Results: The approach taken hereby involves both an overall analysis of the
cellular response to acidic conditions using techniques in transcriptomics
(RNA-seq) and a quantitative expression analysis targeted at the gene
encoding the NhaC-like antiporter using quantitative reverse transcription
PCR (RT-qPCR).

GMV05

The genome of Beggiatoa alba BISLD", a large sulfur-oxidizing
Gammaproteobacterium
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Biotechnology, Leipzig, Germany

“The Joint Genome Institute, Walnut Creek, California, United States
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Members of the genus Beggiatoa are conspicuous Gammaproteobacteria
which thrive at redox interfaces of freshwater or marine environments.
There they may couple the oxidation of sulfide to sulfur or sulfate with
oxygen or nitrate respiration. The capability to fix molecular nitrogen is
widespread among this genus, and at least marine Beggiatoa are apparently
autotrophs. In contrast to their biogeochemical importance and interesting
biology, there is thus far only fragmented information available on the
genomic basis for their manifold features.

Here we present the first complete genome sequence of a Beggiatoa species,
B. alba B18LD". It was sequenced at the Joint Genome Institute within the
Community Science Program and analyzed using standard bioinformatics
tools. The genome of this freshwater strain consists of one chromosome of
4.3 Mb and two small plasmids of around 10 kb. In total there are 3569
annotated genes. About 18% of the genes originated from cyanobacteria,
anoxygenic phototrophic bacteria, and sulfate-reducing bacteria. Strain
BISLD" has complete gene sets for oxidizing sulfide and thiosulfate to
elemental sulfur but only an incomplete system for oxidizing sulfur further
to sulfate. Distinct from marine Beggiatoa, key genes involved in
autotrophic carbon fixation pathways are absent and dissimilatory nitrate
reduction may not be possible. Under anoxic conditions, sulfur can be
respired coupled to the oxidation of hydrogen and maybe formate. We found
genes involved in motility, redox and light sensing, as well as a complete
system responsible for polyphosphate synthesis and release.

In conclusion, the identified genomic features of B. alba BI1SLD" highlight
the microbe’s niche specialization to dynamic redox interfaces and provide
the basis for postgenomic investigations of this environmentally important
genus.
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The genome of Variovorax paradoxus strain TBEAG6 provides
new insights for the 3,3"-thiodipropionic acid catabolism and
hence the biotechnical production of polythioesters

J. H. Wiibbeler*', S. Hiessl, J. Schuldes’, R. Daniel?, A. Steinbiichel'
!Institut fiir Molekulare Mikrobiologie und Biotechnologie, Miinster,
Germany

’Department of Genomic and Applied Microbiology and Géttingen
Genomics Laboratory, Géttingen, Germany

The Gram-negative, aerobic bacterium V. paradoxus strain TBEA6
possesses the extraordinary capacity to use 3,3-thiodipropionic acid (TDP)
as sole carbon and energy source for growth [1]. The thioether TDP is
employed for several industrial applications and can be applied as non-toxic
precursor for biotechnical production of polythioesters (PTE), which
represent persistent bioplastics [2]. A comprehensive understanding of the
microbial catabolism, including the regulation of cellular activities in the
presence of TDP and its degradation intermediates besides the transport, will
be crucial for applications of biochemical and genetic methods to influence
the microbial metabolic networks. Consequently, the genome of V.
paradoxus strain TBEA6 was sequenced using the Illumina sequencing
technology, and the exceptional features are presented here. The draft
genome was annotated and is now available for further studies: The existing
genome sequence comprises about 7,2 Mbp and is composed of
approximately 6,900 predicted open reading frames. The average GC-
content amounts to 67.1%, as common for this species.

The proposed metabolic genes participating in the TDP catabolism were
identified: TDP is most probably transported into the cell via the tripartite
tricarboxylate transport system and afterwards cleaved by the FAD-
dependent oxidoreductase Fox into 3-hydroxypropionic acid (3HP) and the
toxic 3-mercaptopropionic acid (3MP), which is the precursor substrate for
PTE synthesis. 3HP is presumably further catabolized via malonate
semialdehyde and fed in the central metabolism, whereas 3MP is
oxygenated by the 3MP-dioxygenase Mdo yielding 3-sulfinopropionic acid
[1], which is activated to the corresponding CoA thioester, most probably by
the CoA ligase SucCD. The subsequent step is the abstraction of sulfite from
3-sulfinopropionyl-CoA by a novel desulfinase [3], and the resulting
propionyl-CoA enters the central metabolism. If the flow of 3MP into the
central metabolism could be redirected towards an efficient microbial PTE
synthesis, then V. paradoxus would be able to utilize the 3HP moiety of
TDP for growth and 3MP as building block for production of PTE.
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Characterization of the Campylobacter coli Methylome
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DNA methylation plays an important role in the regulation of bacterial
protein expression hence influencing the pathogenicity and survival traits of
a bacterial cell. Studies on DNA methylation revealed so called epigenetic

switch mechanisms enabling the expression of different forms of particular
proteins. Both N®-methyladenine and C’-methylcytosine have been observed
in particular Campylobacter coli strains. Hence, the objective of this study
was to examine the distribution of adenine and cytosine methylation sites in
the C. coli genome. Therefore, 71 C. coli isolates from a wide variety of
sources were examined by 5’-GMATC-3" and 5°-C"cwgg-3’ specific
isoschizomer digestion assays. In addition, the gene presence of all DNA
adenine methylases and the one DNA cytosine methylase was assessed
using PCR. The phylogenetic relatedness of all C. coli isolates was
examined by MLST-analysis. The genome of one particular isolate tested
positive for N°-adenine methylation was sequenced using pyro-sequencing
using the 5°-G™ATC-3’ specific restriction enzyme Dpnl for library
preparation in order to localize 5’-G"ATC-3’ motifs. A second isolate tested
positive for cytosine methylation is currently being analyzed using bisulfite
sequencing to determine the positions of 5’-C"cwgg-3’ motifs in the C. coli
genome. At all 11 isolates were identified showing DNA-adenine methylase
(dam) activity and 6 isolates showing DNA cytosine methylase (dcm)
activity under laboratory culture conditions (Columbia sheep blood agar,
microaerophlie atmosphere at 42°C). These results contrast the presence of
methylase genes in all strains. This indicates that DNA methylation may be
induced under specific situations. On the other hand, methyladenin sensitive
genome sequencing showed a cluster of 29 5’-G™ATC-3’ sites in the C. coli
genome ranging form 4500 bp until 10500 bp (reference genome C. coli
7156). In this region are some genes e.g. flagellar hook subunit protein FIgE
and the MotA proton channel for which an epigenetic switch mechanism can
be postulated.

GMV08

Whole-genome sequencing of Coxiella burnetii without prior
culture or amplification

M. Walter*', M. Runge’, M. Ganter®, D. Frangoulidis®

!Helmholtz Center Munich, Institute of Bioinformatics and Systems,
Neuherberg, Germany

“Technische Universitit Miinchen, Department of Genome-Oriented
Bioinformatics, Freising, Germany

Lower Saxony State Office for Consumer Protection and Food Safety
(LAVES), Food and Veterinary Institute, Braunschweig/Hanover, Germany
*University of Veterinary Medicine Hanover Foundation, Clinic for Swine
and Small Ruminants, Hanover, Germany

’Bundeswehr Institute of Microbiology, Munich, Germany

Whole-genome sequencing and analysis is becoming available a routine tool
in veterinary and human infectious disease studies. Although routinely used
on cultivated materials, the direct application of this method on clinical
samples is getting more and more interesting in the recent years. Not only to
reduce the time of preparation and cultivation but also to gain genomic
information from non-culturable or fastidious organisms. This possibility
enhances the quality of diagnostics and could also provide information on
pathogenicity and virulence/resistance mechanisms.

Here we present for the first time the successful whole-genome sequencing
of Coxiella burnetii directly from a clinical sample taken from the nose of a
goat. The DNA from the swab was extracted with the Nucleospin Tissue Kit
(Macherey-Nagel) and a final concentration of 5x10 genome equivalents
per ul (in total 1.7ug) was used for sequencing. Unfortunately, a large
portion of the DNA was highly degraded. Therefore we used a combination
of two next generation sequencing techniques (Illumina HiSeq and Pacific
Biosciences) and different assembly tools. We got 115 contigs with an
average coverage of 55 fold. After filtering of host and contaminant DNA 28
Coxiella-specific contigs remain. These contigs were filtered again for
redundancies and further scaffolded using PBJelly. Finally, the resulting two
contigs were polished and circularized. Compared to seven C. burnetii
references genomes, strain RSA331 (Henzerling) showed the highest
similarity to our new genome.

In summary we produced a finished C. burnetii genome in best quality
within five weeks. This was only possible because we applied for the first
time a two-step strategy: the combination of cheap next generation
sequencing with third generation long read sequencing and a multi-pass
assembly and scaffolding strategy tuned for this special situation of low
starting and degraded DNA. This strategy can be used as a standard to get
almost complete C. burnetii genomes directly from clinical samples without
prior cultivation or amplification. It is also suitable for sequencing of other
fastidious organisms from clinical material.
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GMV09

Diversity of resistance plasmids in bacteria from the Warsaw
wastewater treatment plant

M. Adamczuk*', L. Dziewit', D. Bartosik'

'Department of Bacterial Genetics, Faculty of Biology, University of
Warsaw, Warsaw, Poland

Introduction: Disease-causing microbes that have become resistant to
antibiotic drug therapy are an increasing public health problem. The
antibiotic resistance (AR) phenotypes are often transmitted among bacteria
by plasmids, which are major natural vectors of horizontal gene transfer.
Although they are thought as not essential for bacteria survival, their
presence may provide many features which influence the fitness of their
hosts. In this study, genomic analyses of a pool of resistance plasmids
isolated from activated sludge bacteria of the “Czajka” wastewater treatment
plant (Warsaw, Poland) were performed.

Materials and Methods: Resistance plasmids were identified by exogenous
isolation. Plasmid DNA extracted from activated sludge bacterial
community was introduced into Escherichia coli recipient cells. Complete
nucleotide sequences of selected plasmids were determined with a
combination of 454 and Sanger sequencing. Bioinformatic analyses were
performed with commonly accessible software.

Results: Antibiotics of different classes (e.g. ampicillin and kanamycin)
were used for selection of E. coli transformants. The most numerous group
of the identified replicons conferred resistance to penicillins and
cephalosporins. In silico analyses of determined nucleotide sequences
revealed that many of these plasmids are multiresistance replicons. The
plasmid-encoded AR determinants (e.g. blaCTX-M3, aac(6')-1b) are usually
linked with transposable elements (e.g. transposable module generated by
ISEcpl) or integrons (e.g. class 3). Sequence comparisons indicated that not
all identified plasmids can be assigned to known incompatibility groups.
Functional analyses revealed that some of the plasmids are broad host range
mobilizable or conjugative replicons, which may play an important role in
dissemination of the AR genes in the environment.

Conclusion: The obtained results showed that bacteria residing beyond
nosocomial environment constitute a rich reservoir of the AR genes. These
genes are usually components of mobile genetic elements, which participate
in DNA shuffling between microorganisms and affect genetic diversity.

GMV10

Genome analyses of human pathogenic Lichtheimia species

V. U. Schwartze*'?, Sa. Winter®, E. Shelest*, F. Horn*, V. Valiante?,

J. Linde*, M. Sammeth’, K. Voigt'?

!Friedrich-Schiller-Universitdt, Jena Microbial Resource Collection, Jena,
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*Friedrich-Schiller-Universitdt, Lehrstuhl fiir Bioinformatik, Jena, Germany
?Leibnitz Institut fiir Naturstoff-Forschung und Infektionsbiologie, Hans-
Knéll-Institut, Systembiologie/Bioinformatik, Jena, Germany
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Infections with mucoralean fungi (Mucormycosis, Zygomycosis) are
uncommon fungal infections in humans and animals. However, the number
of cases increased during the last decades. Rhizopus oryzae represents the
most common cause of Mucormycosis worldwide. However, Lichtheimia
species are the second-most important mucoralean pathogen. In addition,
they are associated with Farmer’s lung disease (FLD). To get broader
insights the molecular basis of pathogenicity of basal mucoralean pathogens,
we sequenced the genome of Lichtheimia corymbifera using Illumina and
454 sequencing. Evidence-based gene prediction resulted in 12,379 protein-
coding genes in L. corymbifera. The genome was compared to other fungal
genomes. This analysis revealed a high dissimilarity of the L. corymbifera
genome from genomes of other mucoralean fungi. However, comparable to
the situation in R. oryzae an elevated number of duplicated genes compared
to other fungal genomes was found which do not result from recent whole
genome duplication like in R. oryzae. Despite the relatively high number of
introns in L. corymbifera genes, alternative splicing was only found in 2.3%
of the genes. Based on transcriptome analyses under infection-associated
conditions potential virulence factors were identified including iron-uptake
genes, hydrolytic enzymes and transcription factors. Analyses of additional
genomes of clinical and non-clinical Lichtheimia species revealed that the
majority of potential virulence factors are conserved in Lichtheimia spp. Our
results provide the first insights into the genome of basal mucoralean
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pathogens and provide a working basis for further research on the
pathogenicity mechanisms of these fungi.

Schwartze et al. (2014) PLOS Genetics: accepted.
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Comparative genome sequencing reveals within-host evolution
of Neisseria meningitidis during invasive disease

J. Klughammer', M. Dittrich?, J. Blom®, A. Goesmann®, U. Vogel,

M. Frosch®, C. Bock', T. Miiller?, C. Schoen**

! Austriaische Akademie der Wissenschaften, CeMM Forschungszentrum fiir
Molekulare Medizin, Vienna, Austria

Universitdt Wiirzburg, Lehrstuhl fiir Bioinformatik, Wiirzburg, Germany

3 Justus-Liebig-Universitit, Bioinformatik und Systembiologie, Giefen,
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*Universitdt Wiirzburg, Institut fiir Hygiene und Mikrobiologie, Wiirzburg,
Germany

The mechanism of pathogenesis of invasive meningococcal disease (IMD)
and the genetic factors on the side of the causative agent Neisseria
meningitidis (Nme) are still elusive. Why these commensal bacteria cause
IMD is even more puzzling since disease is a dead end for these bacteria.
Consequently, it has been hypothesized that virulence and thus IMD is a
consequence of short-sighted within-host evolution that provides no benefit
to the pathogen beyond the host, and that in particular rapid phase-shifting at
phase variable genes (PVGs) is expected to increase the likelihood that
colonizing bacteria will cause IMD. To put this hypothesis to an
experimental test we sequenced the genomes of throat-blood isolate pairs
from four patients. Whole-genome sequences were obtained for one
sequence type (ST)-42 serogroup B, two ST-11 serogroup C and one ST-23
serogroup Y throat isolate by combining sequencing with the Roche GS
FLX Titanium Series Chemistry and short-read sequencing on a Illumina
Genome Analyzer IIx. The genomes of the corresponding blood isolates
were re-sequenced at over 1000-fold coverage on a Illumina Genome
Analyzer IIx and mapped onto the reference genomes of the throat isolates.
All sequence differences between the genomes of the throat and blood
isolates were finally verified using standard Sanger sequencing.
Computational analysis of a set of 18 complete genomes showed that Nme
contains about 250 potential PVGs per genome with a putative “core
PVGenome” of 90 genes. Genome comparisons of throat-blood isolate pairs
further revealed that three of the four pairs differed in the sequence of at
least one PVG. In addition, in two genome pairs we identified (additional)
differences due to gene conversion and non-homologous recombination
events, respectively. Altogether, we could between one and three detect
genetic differences in all four isolate pairs. Therefore, our data indicate that
in addition to phase-variation at PVGs also recombination contributes to
within-host genetic diversity, and by considering recombination, our data
support the hypothesis of within-host evolution of Nme during acute
infection. The phenotypic consequences if any await further experimental
investigation yet.

GMV12

Recent changes in the MG-RAST metagenome analysis portal
Fo. Meyer*'

!Argonne National Laboratory, Institute for Genomics and Systems Biology,
Argonne, United States

Over 15,000 researchers world wide are using the MG-RAST portal. It is
home to over 120,000 shotgun metagenomic, metatranscriptomic and
amplicon metagenomic data sets.

The widely used portal for metagenomic analysis and comparison has gained
a host of novel features and significant improvements in the last year.

The novel sequence pathology features allow early detection of sequencing
or library construction issues as well as improving the design of sequencing
studies. The addition of an R interface significantly enhances the
capabilities.
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HOST-MICROBE INTERACTIONS

HMV01

Analysis of the localization of glycolytic enzymes in Mycoplasma
pneumoniae

A. Griindel*', E. Jacobs', R. Dumke'

'TU Dresden, Dresden, Germany

Introduction: The cell wall-less bacterium Mycoplasma pneumoniae (M.p.)
is a common agent of respiratory infections in humans. The reduced genome
results in a limited metabolism of mycoplasmas in which the major pathway
for ATP production is the glycolysis. Many studies reported for various
microorganisms, that glycolytic enzymes, like the glyceraldehyde-3-
phosphate-dehydrogenase (GapA), occurring not only intracellulary. They
can be transported to the surface of the microorganisms, where an
interaction with human extracellular matrix proteins (ECM) is possible.
These interactions could influence the virulence of the microorganisms. So,
in previous investigations we confirmed that the subunit B of the pyruvate
dehydrogenase complex (Pdh) of M.p. interacts with human plasminogen. It
can be assumed that further enzymes of the glycolysis contribute to the
pathogenesis of infections.

Materials and Methods: In the present study, complete genes coding for all
glycolytic enzymes of M.p. (n=19) were amplified and TGA codons were
exchanged by multiple mutation PCR. The expression of recombinant
proteins was carried out in E. coli BL21(DE3) and polyclonal antisera were
produced. For analysis of localization of the glycolytic enzymes, different
separation methods of total M.p. proteins into membrane and cytosolic
fraction were used. In addition, immunological experiments (Western blot,
ELISA, immunofluorescence and colony blot) were performed.

Results: All glycolytic enzymes could be expressed successfully and the
reaction of derived polyclonal antisera with whole antigen of M.p.
confirmed the specificity of the antigens. The results of the localization
studies demonstrated, that all proteins can be found in the cytosolic fraction
of M.p. proteins. In addition, lactate dehydrogenase (LDH), transketolase
(TKT), PdhA - D, glyceraldehyde-3-phosphate-dehydrogenase (GapA),
phosphoglycerate mutase (PGM), pyruvate kinase (PYK) and
phosphotransacetylase (PTA) were also detected in the membrane fraction
of M.p. proteins as prerequisite for surface localization. The results of
further experiments indicated that TKT, PTA and PdhD occurred not
extracellulary, whereas PdhA, PdhB, PdhC, LDH, PYK, PGM and GapA
seems associated with the surface of M.p. cells.

Discussion: This is the first investigation of the complete set of glycolytic
enzymes in mycoplasma. The results of the study confirmed that a high
proportion of enzymes could be detected in the membrane fraction of M.p
and seven proteins seems surface-localized. This is the precondition for an
interaction with human ECM proteins as described for GapA and PdhB. In
further investigations we will study these potential interactions in detail.

HMV02

Characterization of the metal ion-inducible autocleavage
(MIIA) domain conserved in a small set of pathogenic and
symbiotic bacteria

S. Zehner*', J. Schirrmeister', M. Hoppe', M. Gottfert!

'Technische Universitiit Dresden, Institut fiir Genetik, Dresden, Germany

The metal ion-inducible autocleavage (MIIA) domain (formerly DUF1521)
was first identified in proteins from the soybean symbiont Bradyrhizobium
japonicum USDA110 [1]. Subsequently, the domain was found also in a
small set of proteins from o-, b-, y- and §-proteobacteria, e.g. the coral
pathogen  Vibrio  coralliilyticus ATCC-BAA450, the endophyte
Burkholderia  phytofirmans PsJN, Photobacterium sp. AKI15 and
Myxococcus xanthus DK1622. Proteins containing the MIIA domain of V.
coralliilyticus, Photobacterium sp. AK15, and B. phytofirmans are encoded
in genomic regions related to type III secretion [2,3,4]. The MIIA domains
span approximately 160 amino acids and share between 30 and 42 %
identity. The function of this conserved domain in the interaction of
Bradyrhizobium japonicum and its host plants is currently investigated. Two
homologous proteins, NopE1 and NopE2 were shown to be type [lI-secreted
effectors and contain each two MIIA domains [1]. Heterologously expressed
NopE1 shows autocatalytic cleavage activity at a conserved GD’PH motif.
The cleavage of the peptide bond between aspartate and proline is inducible
by calcium. Symbiosis of B. japonicum with some host plants is negatively
affected in the presence of NopEl and NopE2. The wild type strain
nodulates Vigna radiata cv. KPS2 very poorly, while a nopE1/nopE2 double

mutant shows high nodulation efficiency. Only one MIIA domain is
sufficient to complement the mutant phenotype on V. radiata. A protein
variant with a modified cleavage site is not able to complement the
phenotype [1].

The cleavage site motif GDPH is highly conserved in all MIIA domains
[1,2]. Several MIIA domains were expressed in Escherichia coli and
characterized. They show self-cleavage activity in vitro. The results suggest
a similar function for the conserved metal ion-inducible autocleavage
domain in proteobacteria.

References
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[2] Schirrmeister et al. (2013) FEMS Microbiol. Lett. 343, 177-182.
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The gut microbiome of phytopathogenic root fly larvae: insights
into the detoxification of plant secondary metabolites by insect-
associated microbes

C. Welte*', R. de Graaf', N. van Dam?®, H. Op den Camp', M. Jetten'
'Radboud University Nijmegen, Department of Microbiology, Nijmegen,
Netherlands

’Radboud University Nijmegen, Department of Ecogenomics, Nijmegen,
Netherlands

Brassica plants produce various toxic compounds such as isothiocyanates in
response to herbivore damage. Despite their toxicity, some insects cope well
with these compounds. One example is the larva of the cabbage root fly
(Delia radicum) which is a serious agricultural pest. The mechanism by
which these root feeding insects detoxify isothiocyanates has not yet been
explored. Our hypothesis is that microorganisms residing in the gut of D.
radicum contain enzymes that break down the isothiocyanates and are thus
crucial for survival and phytopathogenicity of the root fly larvae.

We substantiated this hypothesis by isolating 15 representative microbial
species from the D. radicum gut that were highly resistant to the root
volatile 2-phenylethyl isothiocyanate. A subset of these microorganisms
belonging to the genera Acinetobacter, Serratia, Pectobacterium and
Providencia was also able to break down isothiocyanates to a variety of
different volatile compounds. We are currently characterizing the isolates
physiologically and genetically to unravel their isothiocyanate breakdown
mechanism. Furthermore, we performed a metagenomic survey of the
microbial gut content of D. radicum larvae to assess the total genetic content
of the insect gut microbiome. The analysis of the 16S rRNA gene reads
revealed a moderate diversity of gut microbes in D. radicum larvae with the
majority of bacterial lineages falling into the class of Gammaproteobacteria.
Sequencing reads mapping to the 16S rRNA genes from the genera
Providencia, Morganella, Acinetobacter and Pseudomonas showed that
these genera dominate this fraction of the metagenome. This is dissimilar to
many other investigated insect metagenomes that are dominated by members
of the Firmicutes which are well known for their fermentative capabilities.
Additionally, the metagenome was analysed with respect to functional gene
content. One aspect of these analyses is that roots where D. radicum larvae
feed on have a low nitrogen content; microorganisms residing in the gut may
have beneficial effects on the nitrogen supply to the larvae. Surprisingly, the
number of bacterial nitrogenases retrieved was low indicating that probably
not nitrogen gas is the main biological nitrogen source. However,
physiological studies of one of the isolates indicated that it was able to use
2-phenylethyl isothiocyanate as a nitrogen source. Taken together, the
results of this study provide for the first time an in-depth analysis of the
microbial content of the root fly larval gut. Both the metagenome analyses
and the isolation experiments indicate clearly that the D. radicum gut
contains a highly specialized microbiota that helps the root fly larvae to
survive on their toxic host plants. This work was supported by a fellowship
within the Postdoc-Program of the German Academic Exchange Service
(DAAD) and the Soehngen Institute of Anaerobic Microbiology (OCW
024002002).
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Colonization pattern of the beneficial endomycotic bacterium
Rhizobium radiobacter in plant roots
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Rhizobium radiobacter F4 (RrF4) was originally isolated from the growth-
promoting fungus Piriformospora indica that forms a tripartite Sebacinalean
symbiosis with wide range of host plants (Sharma et al., 2008). The genome
of RrF4 was fully sequenced using 454 pyrosequencing and the draft
genome showed very high synteny with the fully annotated genome of
Agrobacterium tumefaciens C58; the sequence of the single plasmid of each
strain showed however deletions and other differences. Here, we show that
plants colonized by RrF4 increased biomass and enhanced systemic
resistance against the bacterial pathogens Pseudomonas syringae pv. tomato
DC3000 in Arabidopsis and Xanthomonas translucens pv. translucens in
wheat, respectively. Quantitative real-time PCR analyses confirmed the
proliferation of RrF4 in roots of axenically grown barley, wheat and
Arabidopsis. GUS- and GFP-tagged RrF4 were used to study the
colonization pattern of RrF4 in roots using light, confocal laser scanning
microscopy and raster and transmission electron microscopy. RrF4 mainly
colonized the root hair zone forming dense biofilms at the root surface. The
emergency side of root hairs and lateral root protrusions were identified as
distinct entry sides into the root tissue. Unlike its fungal host, RrF4
colonized not only rhizodermis and cortex tissue but progressed beyond
endodermis into the stele. This results show for the first time a detailed
insight into the localization of a Sebacinales derived plant-beneficial
bacterium inside the roots of mono- and dicotyledonous host plants.

Reference

Sharma, M., Schmid, M., Rothballer, M., Hause, G., Zuccaro, A., Imani, J., Schifer, P.,
Hartmann, A., Kogel, K.-H. (2008) Detection and identification of mycorrhiza helper
bacteria intimately associated with representatives of the order Sebacinales. Cell.
Microbiol. 10, 2235-2246.
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Deciphering the plant microbial network
G. Berg*!
'TU Graz, Umweltbiotechnologie, Graz, Austria

The importance of microbial root inhabitants for plant growth and health has
been recognized already 100 years ago. Since that time, much has been
learned about microorganisms and their close symbiotic relationship with
plants (3). Comparable to humans and other eukaryotic hosts, plants also
may be realized as meta-organism that harbors a “second genome”. These
advances in knowledge were driven by both “omics”-technologies guided by
next-generation sequencing and microscopic insights. Collectively known as
the plant microbiome, plant-associated microbes can help plants fend off
disease, stimulate growth, occupy space that would otherwise be taken up by
pathogens, promote stress resistance, and influence crop yield and quality.
Therefore, the plant microbiome is a key determinant of plant health and
productivity. Plant microbiome discoveries could fuel progress in
sustainable agriculture, such as the development of microbial inoculants as
biofertilizers, biocontrol, or stress protection products (2). Although we
recognize a growing market for these bio-products, they still have their
problems, e.g., short shelf-life, inconsistent effects under field conditions,
and risk predictions. The application of “omics”-technologies has allowed
for an enormous progression in the development of so-called next-
generation bio-products (2). New tools may have an impact on (i) the
detection of new bio-resources for biocontrol and plant growth promoting
agents (4,5), (ii) the optimization of fermentation and formulation processes
for biologicals, (iii) stabilization of the biocontrol effect under field
conditions and (iv) risk assessment studies for biotechnological applications
(1). Advances in these aspects could open new perspectives for sustainable
agriculture by the development of high impact next-generation bio-products.
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Isolation and characterization of endophytic bacteria associated
with root-nodules Medicago sativa in Al-Ahasa region
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Medicago sativa (Alfalfa), is an important forage crop legume worldwide
including Saudia Arabia, due to its high nutritive value.In spite of alfalfa and
to somewhat the bacteria associated with its root have been studied
extensively, little studies have been focused on bacterial endophytes
associated with root-nodules of alfalfa Al-Ahsa region, Eastern province,
Kingdom of Saudi Arabia. Therefore, the aim of the current study was to
isolate and characterize the endophytic bacteria inhabiting the root-nodules
alfalfa growing in Al-Ahsa, Kingdom of Saudi Arabia. Furthermore, the
effects of inoculation growth of three economically-important crop legumes
upon inoculation with the endophytic bacteria were also investigated.
Materials and Methods: Alfalfa plants were collected from the street sides
of AlAhsaa city, Saudi Arabia. Endophytic bacteria were isolated from
surface-sterilized root- nodules of alfalfa according the method described by
(Vincent, 1970). Strains were characterized phenotypically and
genotypically. Furthermore, the effects of the endophytic bacteria on the
growth of three economically important crop legumes; Lens esculentus,
Phaseolus vulgaris and Pisum sativum were assessed.

Results: A total of 60 rhizobial and non-rhizobial strains were isolated from
alfalfa nodules. The strains exhibited phenotypic and genotypic diversity.
Some strains were identified as Sinorhizobium meliloti while others
belonged to different Bacillus spp. Non-rhizobial strains showed plant-
growth promoting traits such as production of IAA, phosphate solubility.
Inoculation of three important grain legumes with non-rhizobial strains
resulted in significant increase in their root dry weights and number of
lateral roots.

Conclusions: The results confirmed that the occupancy of alfalfa nodules
with diverse endophytic bacterial species, in addition to the natural
microsymbionts Sinorhizobia. Furthermore, the strains belonged to plant
growth promoting rhizobacteria (PGPB) and could have significant
agricultural applications.
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Effects of bacterial inoculation on plant fitness under salt stress
M. Cardinale*!, S. Rateringl, C. Suarez Franco', A. M. Zapatal, S. Schnell!
! Justus-Liebig-University Giefien, Institute of Applied Microbiology,
Gieflen, Germany

Salinization of agricultural soils is a major concern worldwide, due to
negative effects on both crops health and yield as effect of the plant response
to salt stress. Therefore, environmental friendly solutions are required to
face this new threat. Certain microorganisms can alleviate the salt stress of
plants, and their modes of action range from the production of osmolites to
the modification of Na® transport in plant. In our work, we selected two
environmental bacteria isolated from the rhizosphere of wild barley in a salt
meadow in Germany (Miinzenberg) for their ability to increase plant fitness
of barley cultivar Propino) under salt stress. The two selected inoculants,
named strain E108 and E110, belonging to the genera Curtobacterium and
Ensifer, respectively, favoured the germination of barley seeds in soils.
Inoculation experiments in the greenhouse showed that both bacteria
increased the biomass, especially in the barley stems, and the water content
especially in the barley leaves, therefore enhancing the general fitness of the
plant. Content of Na’, Ca’, Mg" and K" was measured to investigate the
mechanisms of actions. Co-inoculation tests in salinated soil showed the
synergy/antagonism of strains E108 and E110, and indicated them as
promising candidates for inoculation of barley under natural conditions in
salty agricultural soils.
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Biochemical and in planta characterization of the compartment-
specific enzymatic activities of the extracelluar exzymes, LscB
and LscC, of the plant pathogen Pseudomonas syringae

A. Mehmood*!, M. Ullrich'

! Jacobs University Bremen, Bremen, Germany

Pseudomonas syringae pv. glycinea PG4180, the causative agent of bacterial
blight of soy-bean plants, possesses several virulence factors, one of them
being the synthesis of exopolysaccharides. One of them, levan, is a polymer
of fructose, which is synthesized from sucrose by two highly similar
enzymes (LscB and LscC) levansucrases. Due to the remarkably different
sub-cellular localization of the two enzymes in P. syringae, and an in-depth
enzymatic characterization of LscB and LscC is needed. We hypothesize
that both enzymes might conduct different compartment-specific reactions.
This assumption is substantiated by the finding that Lsc generally is known
to catalyze three divergent reactions: a) cleavage of sucrose into glucose and
fructose; b) polymerization of fructosyl residues to form levan; and c)
depolymerization of levan to yield free fructosyl residues. To date it is
unclear whether both, LscB and LscC, conduct all three reactions at similar
rates and efficiencies. LscB (M5) and LscC (M3) mutants have been
generated by homolgous recombination in order to study the role of LscB
and LscC enzymes individually, both in vivo and in plant. Filter-sterilized
supernatants of the wild type PG4180, M5 and M3 cultures were used for
enzyme purification by gel-filteration chromatography (SEC). The km value
of each of the enzymes is determined under different conditions i.e pH and
temperature. In addition, the levan degrading activities of both the enzymes
are tested. Furthermore, in planta growth of wild type PG4180, M5 and M3
mutants was evaluated on soybeans (Glycine max (L.) Merr.). Soybean
seedlings were germinated and grown in the greenhouse for three to four
weeks prior to the growth assays. For spray inoculation, the cells were
adjusted to an ODyy of 0.1 (corresponding to approximately 10" CFU/ml)
and applied to the leaves with an airbrush (~8 psi) until the leaf surfaces
were uniformly wet. Subsequently, inoculated plants were grown in the
greenhouse (19-21°C), and survival and growth of bacterial strains was
monitored by removing random leaf samples at 1-14 days post inoculation.
Bacterial counts (CFU/g fresh weight) were determined by plating dilutions
of leaf homogenate onto MG agar and counting of fluorescent colonies after
incubation for 96 h.
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Conserved and Divergent Transcriptional Responses of Two Plant
Species on PGPB Kosakonia radicincitans Colonisation

K. Witzel*!, B. Berger', S. Ruppel'

!Leibniz-Institut fiir Gemiise- und Zierpflanzenbau, Grofibeeren, Germany

Endophytic plant growth promoting bacteria (PGPB) may have significant
impact on both the plant physiology and the composition of the plant
microbiome. However, the regulatory pathways of the beneficial effects are
still questionable. Here we report on the transcriptional analysis of the model
plant Arabidopsis thaliana and the crop Solanum lycopersicum in resonse to
endophytic growth of the PGPB Kosakonia radicincitans DSM 16656
(formerly Enterobacter radicincitans). A total of 826 and 243 significantly
different expressed genes were detected in Arabidopsis and tomato,
respectively. Gene ontology (GO) enrichment analysis of these transcripts
revealed an involvement of GO terms related to development, transport,
nutrition, primary and secondary metabolism in the Arabidopsis response to
K. radicincitans, while only two categories, transcriptional regulation and
RNA metabolic process, were found in tomato, probably due to the limited
gene annotation. Candidate gene analysis revealed that both plant species
adapted to endophytic growth by modifying the cell wall and by hormone
modulation. The bacterial mediated atmospheric nitrogen supply to the plant
was reflected by reduced expression of plant nitrate and ammonium uptake
transporters in roots, while total plant nitrogen content was not affected.
Quantitative PCR of selected genes confirmed microarray data. By
comparative analysis of transcript abundance, we propose a model on how
plants benefit from endophytic bacteria.
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Face-to-face RNA-Seq analysis of the Candida-neutrophil
interaction

M. J. Niemiec*!, C. Grumaz’, K. Sohn?, C. Urban'

"Umed University, MIMS / Clinical Microbiology, Umead, Sweden
’Fraunhofer-Institut fiir Grenzflichen- und Bioverfahrenstechnik IGB,
Stuttgart, Germany

Neutrophils are essential in the defense against fungal pathogens. This is
reflected in the increased susceptibility of neutropenic patients towards
fungal infectants. It is a widely spread misconception that neutrophils have
low transcriptional activity and for this reason, little is known about their
responsiveness upon microbial encounter on a genetic level. Amongst all
fungal pathogens, Candida albicans is currently the most abundant. It causes
infections with broad-ranged severity, from superficial to systemic. C.
albicans is isolated from blood as frequent as prominent bacterial agents like
S. aureus or E.coli [1]. Given the constant risk of obtaining a fungal
infection - in combination with a growing number of immuno-compromised
individuals and antifungal drug resistance [2] - it is of high interest to
understand this host-pathogen interaction in detail.

In the present study, we analyzed the early transcriptional response of
human neutrophils and C. albicans towards each other by RNA-Sequencing.
To meet the special needs of a Candida infection, we analyzed the interplay
for both fungal morphotypes, yeasts and hyphae. In addition to Candida
encountering intact neutrophils, we also included neutrophil extracellular
traps (NETs) as a challenge, since the exact antifungal mode of action of
NETs is still not fully understood.

Most interestingly, we found human neutrophils to actually have a strong
transcriptional response towards C. albicans - most of which occurred after
60 minutes. The neutrophil transcriptome indicates re-modelling of the cell
shape and extracellular receptors, orchestration of other cells by cytokines,
as well as apoptosis delay. We also identified miRNAs yet undescribed in
neutrophils. Besides some minor differences, the neutrophil response to C.
albians yeast and hyphae was found to be very much alike. In contrast, the
transcriptional response of C. albicans towards intact human neutrophils
showed slight morphotype specificity - even when taking the expected
hyphal formation of yeasts under the given in vitro conditions into account.
Finally, our analysis revealed that C. albicans reacts towards NETs stress by
inducing sugar metabolism and oxidative stress response and restricts fatty
acid and ribosome synthesis.

In summary, our novel and unbiased RNA-Seq approach to decipher the
Candida-neutrophil interplay gives new insights into the transcriptional
capacities of human neutrophils and the response of C. albicans towards
those innate immune cells in all their facets.
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Activation of Ran GTPase by a Legionella effector promotes
microtubule stabilization, pathogen vacuole motility and
infection

E. Rothmeier*!, G. Pfaffinger', C. Hoffmann', C. F. Harrison', H. Hilbi'
’Ludwig—Maximilians-Universit{it, Max von Pettenkofer-Institut, Munich,
Germany

The causative agent of Legionnaires' disease, Legionella pneumophila, uses
the Icm/Dot type IV secretion system (T4SS) to establish a distinct
“Legionella-containing vacuole” (LCV) in phagocytes. LCVs intercept
endosomal, retrograde and secretory vesicle trafficking, but do not fuse with
lysosomes. Proteomics of intact purified LCVs revealed the presence of the
small GTPase Ran and its effector RanBP1 (/). Using fluorescence
microscopy and RNA interference, Ran and RanBP1 were found to localize
on LCVs and to promote intracellular growth of L. pneumophila,
respectively (2). The L. pneumophila protein LegG1, which contains RCC1
Ran guanine nucleotide exchange factor (GEF) domains, accumulated on
LCVs in an Iem/Dot-dependent manner. L. pneumophila wild-type bacteria,
but not strains lacking LegG1 or a functional Icm/Dot T4SS, activated Ran
on LCVs, while purified LegG1 produced active Ran(GTP) in cell lysates.
L. pneumophila lacking legG1 was compromised for intracellular growth in
macrophages and amoebae. Furthermore, microtubule stabilization was
found to be a downstream effect of LegGl activation, as revealed by
conventional fluorescence and STED (stimulated emission depletion)
microscopy, subcellular fractionation and Western blot, or by “microbial
microinjection” of LegGl through the T3SS of a Yersinia strain lacking
endogenous effectors. Real-time fluorescence imaging indicated that LCVs
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harboring wild-type L. pneumophila rapidly move along microtubules,
whereas LCVs harboring AlegG/ mutant bacteria are stalled (2). Finally,
LegG1 ectopically produced in D. discoideum localized to LCVs and other
membrane compartments, while LegGl lacking the C-terminal CAAX
prenylation motif did not show a specific cellular localization. Together, our
results demonstrate that Ran GTPase activation and RanBP1 promote LCV
formation. Furthermore, the Icm/Dot substrate LegGl functions as a
bacterial Ran activator, which upon prenylation by the host cell localizes to
LCVs. LegGl promotes microtubule stabilization, LCV motility and
intracellular replication of L. pneumophila.
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Targeting of host cell autophagy by Yersinia enterocolitica
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Autophagy is a major degradative pathway of eukaryotic cells, which
delivers cytoplasmic constituents to the lysosome for degradation.
Autophagic processes are also implicated in the host immune defense
against invading microbes. Previous studies demonstrated that
enteropathogenic Y.enterocolitica activates cell invasion and autophagy in
macrophages through the engagement of beta-1-integrins by the Yersinia
adhesins invasin. Here, we investigate the effects of Y. enterocolitica on
autophagy in epithelial cells as a model for Yersinia-mediated invasion of
intestinal cells. Our results showed that autophagy-related events followed
the uptake of Yersinia into epithelial cells mediated by beta-1-integrins.
Accordingly, the autophagic marker protein LC3-1 was converted to LC3-II,
which was detected by immunoblotting. The accumulation of LC3-II
correlated with the recruitment of GFP-LC3 to intracellular vacuoles
containing ingested bacteria. This seems to be an active, bacteria-triggered
process because the induction of autophagic responses required viable, vital
yersiniae. Invasive E. coli was unable to trigger a comparable event. At the
ultrastructural level, the Yersinia-containing vesicles were trapped by
double-membranes characteristic for autophagic vacuoles. The LC3-positive
bacteria co-localized with the late endosomal / lysosomal marker protein
LAMP-1 which was recruited earlier to the ingested bacteria than LC3.
Interestingly, experiments using markers for acidification and maturation of
the internalized bacteria showed that the Yersinia-comprising compartments
did not acidify. From these experiments, it appeared that fusion of the
Yersinia-containing, autophagic compartment with lysosomes is prevented.
In line, Yersinia could survive inside cells and might eventually multiply in
autophagosomes. Thus, Yersinia-related autophagy may play role in
enabling intracellular survival of the bacteria. This could be a potential
virulence strategy that may support the invasion process by the
enteropathogenic bacterium.
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Neisseria meningitidis infection induces a cyclin independent S-
phase arrest in human brain microvascular endothelial cells.
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Introduction: N. meningitidis (Nm) is a human commensal which colonises
the pharynx and infection can lead to severe septicaemia or meningitis.
Several studies have indicated that pathogens can affect the host cell cycle.
Published transcriptomic data from our group showed that N. meningitidis is
capable of altering host cell cycle genes. Numerous molecules are involved
in the regulation of the cell cycle, of which the cyclins and their respective
kinases have been well described.

Materials and Methods: Cell cycle alteration was studied using the
immortalised cell line HBMEC/cif3 and primary HBMECs. Propidium iodide
stained DNA content was measured by FACS analyses to identify cell cycle
alteration and investigate (1) mutant defective of adhesins and invasins, (2)
the effect of live, heat-killed and Nm supernatant on the cell cycle, and (3)
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E. coli recombinantly expressing the Nm opacity proteins. Western blotting
was used to investigate the effect of Nm infection on the host cell cyclins.
Results: Infection with the serogroup B strain Nm MCS58 and the
unencapsulated mutant MC58AsiaD resulted in a S-phase arrest 2 h and 24 h
p.i. (HBMEC/cif) and was confirmed 24 h p.i. by Edu incorporation, and 3
h p.i. (P HBMECs:). Infection with Nm mutants defective of Opc and NadA
had no effect on the cell cycle. Only live Nm and Nm supernatant induced a
phase arrest. Infection with E. coli BL21 recombinantly expressing Opc or
Opal-4 resulted in a phase arrest 2 h and 24 h p.i. (HBMEC/cif) and 3 h p.i.
(pHBMECs). We identified no effect of meningococcal infection on cyclins
(HBMEC/cip).

Discussion and Conclusion: We identified a S-phase arrest 2 h and 24 h p.i.
(HBMEC/cif) and 3 h p.i (pHBMECs) for Nm MCS58 and the
unencapsulated mutant MC58AsiaD. We identified that both live and Nm
supernatant induce the arrest at 24h p.i. (HBMEC/cif) and 3 h p.i.
(pHBMECs). DNA content measurement of selected meningococcal mutant
deficient of pili (required for adherence) or invasins (nad4 and opc)
indicated that invasion is required for the arrest. DNA content measurement
of cells infected with E. coli BL21 recombinantly expressing the
meningococcal opacity proteins (Opc, Opal-4) identified a S-phase arrest
for all opacity protein at 2h and 24h p.i. (HBMEC/cif) and 3 h p.i,
indicating that the Nm opacity proteins are acting as the proposed
cyclomodulins. Immunoblotting indicated Nm infection has no effect on the
host cell cyclins, which are core regulators of the cell cycle. In conclusion,
we found that meningococcal infection induces a S-phase arrest for which
invasion is required and is mediated by the opacity proteins and is
independent of cyclins.
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Restriction of Salmonella replication in the intestinal mucosa by
NAIP/NLRC4 inflammasome-driven expulsion of infected
enterocytes
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The intestinal epithelium separates the sterile organs of the body from the
intestinal microbes. Some enteropathogens, such as Salmonella
Typhimurium (S. Tm), can invade into and cross this barrier. It remains
incompletely understood how the host defends itself against such acute
infection. In a mouse model for Salmonella diarrhea, we have studied
mechanisms limiting mucosal pathogen loads. Microscopy and intravital
imaging discovered an initial phase where S. Tm invades and grows within
the absorptive epithelium. This replicative niche is restricted by NAIP1-6,
NLRC4 and caspase-1/-11specific expulsion of infected epithelial cells into
the lumen. At 18h post-infection, this reduces the intraepithelial pathogen
loads by as much as ~100-fold. IL-1of3 and IL-18 are dispensable for this
initial restriction of the intraepithelial S. Tm load. Nirc4” bone-marrow
chimeras and epithelium-specific NAIP1-6 ablation establishes that
epithelium-intrinsic inflammasomes drive the expulsion of infected cells.
The identified response restricts the pathogen's intraepithelial proliferation
and may represent a generic defense against infections of the intestinal
epithelium.
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Inhibition of host immune responses by an effector protease of
enteropathogenic E. coli
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Enteropathogenic Escherichia coli (EPEC) rapidly inhibit host innate
immune responses upon infection of gastrointestinal epithelial cells. Several
effector proteins translocated by the bacterial type III secretion system have
been indicated in this process. While the bacterial zinc metalloproteases
NleC and NleD specifically cleave NF-«kB subunits or the MAPKs JNK and
p38, another effector, NIeE, inhibits activation of the TAB-TAK1 complex
by transferring a methyl-group to a conserved cysteine residue in the zinc
finger domains of TAB2 and 3. Recently it was shown that the effector
protein NleB attaches a single GIcNAc to a conserved arginine residue in the
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death domain of cell signalling proteins including FADD, interfering with
the formation of death receptor complexes, thereby inhibiting apoptosis in
infected cells. Recently, we identified another effector protein to play a role
in the inhibition of host innate immune responses. When expressed
ectopically or translocated into host cells by the bacteria, the effector
induced the degradation of the receptor interacting protein kinases (RIPK) 1
and 3 by a process that is independent of the proteasome or caspase-8
cleavage. Secondary structure analysis suggests that the protein is similar to
the family of clan CA cysteine proteases, which also includes the bacterial
effector protein YopT of Yersinia. Mutation of the amino acids of the
catalytic triad abolished its ability to degrade its target proteins.
Furthermore, in these mutants, RIPK1 or 3 can be co-immunoprecipitated,
suggesting an interaction between the proteins. As a downstream effect of
the degradation of both RIPK1 and 3, the effector protein inhibits caspase-
independent cell death (necroptosis) in addition to the host inflammatory
response, making EPEC the first pathogen ever described to inhibit
inflammation, apoptosis and necroptosis.
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Tissue specific colonization pattern as consequence of metabolic
diversity between C.jejuni and C.coli
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Campylobacteriosis is the most frequent bacterial gastroenteritis worldwide.
This infection is primarily caused by the food-borne pathogen
Campylobacter jejuni and to a lesser extent by the closely related C. coli.
Both Campylobacter species are commensal residents in numerous animals,
but display strikingly different host preferences. While C. jejuni is primarily
associated with poultry, it was less frequently found in pigs, the main
reservoir of C. coli. In addition, our and other infection experiments of
juvenile pigs revealed that both Campylobacter species exhibit a different
distribution along the anterior-posterior axis of the intestine: C. jejuni
colonizes predominantly the small intestine, whereas C. coli is more
abundant in the large intestine. We hypothesize that distinct metabolic
properties of both species are the reason for this tissue tropism. Metabolome
analysis from different porcine gut sections revealed pronounced differences
in the spatial distribution of nutrients in the upper and lower gut. Phenotype
microarray analysis, extensive in vitro growth experiments combined with
whole genome sequencing and pig infection experiments allowed us to
identify distinct substrate utilization pattern that enable C. coli to persist in
the large intestine more efficiently than C. jejuni.

Interestingly, C. coli but not C. jejuni is able to utilize various catabolic end
products from the colonic microbiota. These observations suggest that C.
coli might benefit through cross-feeding more from the metabolic activities
of the colonic microflora than C. jejuni. Moreover, our study revealed new
insights how different physiological properties of closely related
Campylobacter species could influence a distinct tissue tropism in the same
host.
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The immune system of the carpenter ant Camponotus floridanus
is involved in the surveillance of its bacterial endosymbiont
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The enormous evolutionary success of insects is, at least in part, facilitated
by their symbiotic interactions with microorganisms.!"! The carpenter ant
Camponotus floridanus also relies on the obligate association with the y-
Proteobacterium Blochmannia floridanus which resides within specialized
midgut cells, the bacteriocytes, and provides essential nutrients to its host.*:
131 This symbiosis appears to be particularly relevant during pupation when
the bacterial population experiences a massive expansion transforming the
entire midgut into a symbiotic organ. In adult ants the symbiosis slowly
degenerates.™ The basic question behind this project is how the ants are able
to tolerate this chronic symbiotic infection, while they efficiently combat
pathogenic infections. Primary analysis of the ant’s immune system using
SSH and qRT revealed that B. floridanus is still recognized as non-self by
the host and that the immune system might be involved in controlling the
symbiont’s population. In fact, a strong up-regulation of the amidase pattern
recognition receptor PGRP-LB occurs exclusively in the midgut and only
during pupation thus correlating with endosymbiont (ES) replication. Such
amidase PRRs are known negative regulators of the immune system which
function by cleaving peptidoglycan, a molecular pattern stimulating an
immune response. Hence, PGRP-LB appears to be a key factor involved in
ES tolerance." 1) To get further insight with respect to the role of the
immune system in ES control we started a comprehensive characterization
of the insect’s immune system. A transcriptome analysis of immune-
challenged and untreated animals allowed us to identify a large variety of
genes possibly involved in immune functions including pathogen
recognition receptors, immune signaling factors and several antimicrobial
peptides (AMPs) like defensins and hymenoptaecin. Currently, the immune
inventory of C. floridanus is analyzed with regard to the ongoing debate
about whether social insects contrary to solitary insects might have reduced
their costly immune repertoire due to hygiene measures on the social level, a
phenomenon termed “social immunity”.” Additionally we have started an
analysis of the immune proteome in the ant’s hemolymph in different
developmental stages. The combination of these data will provide a quite
comprehensive picture of the ant’s immune system which will be the basis
to identify and functionally characterize additional factors relevant for the
control and tolerance of the ES.
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Interplay of Streptococcus suis und swine influenza virus during
co-infection in a porcine ex vivo precision-cut lung slice model
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Streptococcus (S.) suis is a swine pathogen of the upper respiratory tract
causing meningitis, pneumonia, arthritis, and septicaemia. Moreover, S. suis
is a zoonotic agent associated with meningitis and streptococcal toxic shock-
like syndrome (STSS) in humans. Respiratory infections are a major
problem in swine husbandry. These are often multifactorial diseases caused
by interactions of co-infecting pathogens as well as environmental and
management factors. Secondary pulmonary infection by bacteria including
S. suis following primary swine influenza virus (SIV) infection increase the
severity of the disease. Mechanisms underlying these synergistic effects are
poorly understood. The objective of this study was to analyse the interaction
of S. suis and SIV in an ex vivo precision-cut lung slice (PCLS) infection
model consisting of well differentiated primary porcine respiratory epithelial
cells maintained in their original setting. Infection of PCLS with a virulent
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S. suis serotype 2 wild type strain and its unencapsulated mutant showed that
streptococci adhered to ciliated cells of the luminal surface as well as to
mucus producing cells of bronchioli. Infection caused decreased ciliary
activity and cytotoxicity. Pre-infection of PCLS with SIV increased bacterial
adhesion and further reduced ciliary activity. Immunofluorescent
microscopy revealed the preference of S. suis to adhere to primary virus-
infected cells. Furthermore, secondary infection with the S. suis wild type
strain reduced viral replication. Notably, the unencapsulated mutant strain
had no effect on viral growth, suggesting that the capsule sialic acid is a key-
component involved bacteria-virus interplay. Co-sedimention of bacteria and
virus showed a direct binding of SIV to S. suis. Taken together, this study
provides new insights in mechanisms underlying interactions of SIV and S.
suis during co-infection of respiratory cells.
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Functional high-throughput screening identifies the miR-15
microRNA family as cellular restriction factors for Salmonella
infection
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In recent years it has become clear that microRNAs, in addition to their
pervasive and well-established functions in physiological and pathological
processes, also play a crucial role during infection by different pathogens.
However, apart from a small number of microRNAs involved in the host
inflammatory response, no microRNAs have been shown to directly
modulate infection by bacterial pathogens. We focused on the facultative
intracellular bacterium Salmonella enterica serovar Typhimurium, which is
one of the most important causative agents of lethal food-borne diseases.

To systematically identify microRNAs that regulate Salmonella infection,
we performed a high-throughput, fluorescence microscopy-based screening
using a library of microRNA mimics (988 mature sequences). Using this
unbiased approach, we identified 17 microRNAs that decrease Salmonella
infection by at least 2-fold, as well as microRNAs able to increase
Salmonella infection (11 microRNAs by at least 2-fold). Detailed time-
course infection experiments showed that the identified microRNAs affect
Salmonella infection at different stages of the infection cycle (e.g. invasion,
maturation of the Salmonella containing vacuole, replication). Among the
microRNAs that inhibit Sa/monella infection more efficiently, we have
identified the members of the miR-15 microRNA family (miR-15a-5p, miR-
15b-5p, miR-16-5p, miR-195-5p, miR-424-5p, miR-497-5p and miR-503).
These microRNAs do not affect Salmonella invasion and internalization, but
rather processes linked to later steps of the infection cycle. Deep-sequencing
analysis of microRNA expression demonstrated that the abundance of miR-
15 family microRNAs is decreased upon Sa/monella infection, indicating an
active role of the bacteria in downregulating these host microRNAs that
counteract infection. In addition, we show that downregulation of miR-15
family microRNAs occurs through the inhibition of the transcription factor
E2F1, and is dependent on Salmonella internalization. Analysis of miR-15
family targets playing relevant roles in Sa/monella infection revealed that
derepression of cyclin DI and the consequent promotion of host cell cycle
G1/S transition are crucial events for Salmonella intracellular proliferation.
Additionally, we show that Salmonella induces G2/M cell cycle arrest in
infected cells, further promoting its replication. Overall, these findings
uncover a novel mechanism whereby Salmonella renders host cells more
susceptible to infection by controlling cell cycle progression through the
active modulation of host microRNAs.
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Novel immunostimulatory flagellin-like protein FlaC in
unsheathed Helicobacter and Campylobacter species
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Introduction: Bacterial microorganisms which colonize the intestinal tract
have to deal with several unique characteristics specific for this habitat: a
high density of resident microbiota of various species and an immunological
environment primed by the resident microbiota. Little is known about how
Helicobacter and Campylobacter ssp. interact with the innate immune
systems of their hosts and with the major pattern recognition receptors
(PRR) such as TLR and NOD receptors. It has been reported that C jejuni or
the closely related gastric pathogen H. pylori are restricted in their abilities
to activate the innate immune system via TLRS and also TLR4.

Methods and Results: In addition to the classical flagellin molecules, we
found the unusual flagellin-like protein FlaC and potential orthologues to be
conserved in nine different Campylobacter, three intestinal Helicobacter and
one Wolinella species. FlaC is a secreted protein, not involved in motility.
Its amino acid sequences appear to be chimeras with amino acid similarities
to both, TLRS-stimulating and non-stimulating flagellins. We hypothesised
that FlaC might be involved in host immune modulation. For characterising
this hypothetical function, we exploited Campylobacter FlaC as a model.
Coincubation experiments of highly purified FlaC with chicken and human
cell lines were performed. FlaC was able to activate different cell-types, and
preincubation with FlaC reduced the responsiveness of chicken and human
macrophages towards bacterial LPS. Additionally, FlaC was shown to
directly interact with TLRS and appeared to be immunogenic in chicken.
Conclusion: We propose that intestinal pathogens, which possess flagella
without a sheath, including various Helicobacter and Campylobacter spp.,
have evolved the novel host stimulatory chimeric flagellin-like molecule
FlaC in order to specifically modulate host responses, particularly towards
other bacterial PRR ligands, and to act predominantly as a homeostatic or
tolerogenic signal in the intestinal tract in the presence of the resident
microbiota.
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Identification by TnSeq of a novel Staphylococcus aureus
virulence regulator orchestrating leukocyte cytotoxicity
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Staphylococcus aureus is an important human pathogen causing an array of
hospital and community-acquired infections. Staphylococcal cytotoxicity is
attributed to a remarkable collection of virulence factors, which have been
shown to efficiently kill their host cells from within upon phagocytosis.

We thus aimed to identify bacterial factors that contribute to this
intracellular cytotoxicity. We generated a high density S. aureus transposon
mutant library in the strongly cytotoxic S. aureus 6850. The library was used
to infect human epithelial cells and was applied in a murine pneumonia
model. The frequency of transposon insertion sites (TIS) within the genomes
of recovered bacteria was compared to that of the inoculum by deep
sequencing of TIS (TnSeq). Thus, among others, we identified an AraC-type
transcriptional regulator that upon deletion led to significant reduction in
hemolysis, cytotoxicity, and virulence, in strain 6850 as well as the MRSA
strain LAC. The phenotype was complemented in trans. Further, differential
RNAseq of wild-type and mutant demonstrated a virulence regulon which
suggests that the identified virulence regulator orchestrates cytotoxicity
against leukocytes and is placed upstream of a known global staphylococcal
accessory regulator, SarR.




112 ABSTRACTS - ORAL PRESENTATIONS

GENERAL AND HOSPITAL HYGIENE

HYVO01

Problems in the pre-analytic stages of blood culture diagnostics
in German hospitals - a qualitative study using focus groups

A. Karch*!, A. Duddeck', H. Raupach-Rosin', M. Gehrlich',

R. Mikolajczyk'

! Helmholtz-Zentrum fiir Infektionsforschung, Abteilung fiir Epidemiologie,
Braunschweig, Germany

Introduction: Early and appropriate blood culture diagnostics is associated
with both, a reduction of sepsis mortality and a reduction of duration of
antibiotic treatment. Recent studies have shown that blood culture incidence
rates and positivity rates in German hospitals are considerably lower than
recommended. This indicates shortcomings in both, the initiation and the
practical implementation of blood culture diagnostics. The aim of this study
was to identify potential problems in pre-analytic stages of blood culture
diagnostics in order to find targets for future intervention concepts.
Methods: Based on a literature review and a pilot study in two hospitals, a
topic guide for a qualitative research study was developed. Three focus
groups were performed with a total of 20 participants (doctors in different
training levels and final year medical students) until a saturation could be
achieved. Following the verbatim transcription the material was analyzed by
three researchers independently using the qualitative content analysis
developed by Philipp Mayring. Analysis of focus groups was first conducted
group by group; then results were merged.

Results: We identified a total of eight categories representing three different
domains (institutional/organizational, individual, test-specific) that might
contribute to shortcomings in blood culture diagnostics in Germany. From
an institutional point of view, a lack of standardization, technical difficulties,
transport issues, financial necessities and the lack of time were named as
problems. With respect to the individual being responsible for blood culture
diagnostics, deficits in knowledge as well as a low intrinsic and extrinsic
motivation were identified as the major categories. A test-specific problem
mentioned frequently in the focus groups was the duration of blood culture
testing and the lack of immediate consequences following taking a blood
culture. Experienced doctors were more likely to identify problems in the
knowledge about the value of blood cultures in sepsis diagnostics, while
students and doctors in their first years of training put a special focus on the
technical and organizational difficulties.

Conclusions: Within the present study, we identified problems in the pre-
analytic stages of blood culture diagnostics that might be responsible for
shortcomings in the initiation and implementation of blood culture
diagnostics. In the next step, a quantitative survey will be performed in order
to quantify the role of the identified problems in clinical practice. Based on
the qualitative and quantitative results a multidimensional intervention
concept will be developed.

HYVO02

The positive association between self-reported cooperation on
one's ward and hand hygiene compliance among physicians on
intensive care units: Is it based on superiors, colleagues, or
patients' relatives?

T. von Lengerke*', B. Lutze', K. Graf?, C. Krauth®, B. Kroning', K. Lange',
L. Schwadtke?, J. T. Stahmeyer’, I. F. Chaberny”

'Medizinische Hochschule Hannover, Forschungs- und Lehreinheit
Medizinische Psychologie, Hanover, Germany

’Medizinische Hochschule Hannover, Institut fiir Medizinische
Mikrobiologie und Krankenhaushygiene, Hanover, Germany

*Medizinische Hochschule Hannover, Institut fiir Epidemiologie,
Sozialmedizin und Gesundheitssystemforschung, Hanover, Germany

Team- and leadership-directed strategies focusing on social influences have
been shown to be cost-effective in promoting hand hygiene compliance
among nurses [1,2]. Also, perceived good cooperation on one’s ward is
associated with self-reported compliance among physicians [3]. However, it
is unclear whether this is based on superiors, colleagues, or patients or
patients' relatives. This study investigates differences in self-reported
hygienic hand disinfection by different social influences.

Data come from the research project PSYGIENE (PSYchologically
optimised hand hyGIENE promotion) funded by the German Federal
Ministry of Health. On 10 ICU and two hematopoietic stem cell
transplantation units, 307 physicians and 348 nurses completed a

questionnaire (response: 70.9% and 63.4%). This included items for self-
perceived cooperation following occupational psychology recommendations.
Logistic regression analyses were performed to estimate associations of
perceived cooperation with superiors, colleagues, and patients’ relatives
(trichotomized Likert-scales) with self-reported compliance.

Of all respondents indicating to disinfect their hands (99.2%), 72.4% of
physicians and 69.4% of nurses indicated to do so “always” (i.e.
compliantly). Bi-variately, perceived good (vs. poor) cooperation was
associated with higher odds of compliance among physicians (not nurses) in
terms of both superiors (84.6% vs. 65.4%, OR=2.9, p=.003), colleagues
(82.5% vs. 63.5%, OR=2.7, p=.004), and patients’ relatives (88.2% vs.
62.6%, OR=4,5, p<.001). In multiple regression including all three social
influences, only cooperation with relatives retained its association (OR=3,2,
p=.033). Further analysis suggested that its effect was most pronounced
when team cooperation was good (see Figure 1).

In sum, improved cooperation with and participation of patients’ relatives in
tertiary intensive care may represent mechanisms relevant to coping with
current relapses in hand hygiene compliance in physicians [4]

[1] Huis A, Schoonhoven L, Grol R, Donders R, Hulscher M, van Achterberg T. Impact
of a team and leaders-directed strategy to improve nurses' adherence to hand hygiene
guidelines: a cluster randomised trial. Int J Nurs Stud 2013;50:464-74

[2] Huis A, Hulscher M, Adang E, Grol R, van Achterberg T, Schoonhoven L. Cost-
effectiveness of a team and leaders-directed strategy to improve nurses' adherence to
hand hygiene guidelines: a cluster randomised trial. Int J Nurs Stud 2013;50:518-26

[3] von Lengerke T, Lutze B, Graf K, Krauth C, Lange K, Schwadtke L, Stahmeyer J,
Chaberny IF. Applying psychological behaviour change theories on hand hygiene: First
results of the PSYGIENE-project on social-cognitive and organisational resources
[Abstract]. Int J Medical Microbiol 2013;303:34

[4] Schwadtke L, Graf K, Lutze B, von Lengerke T, Chaberny IF. [Compliance with
hand hygiene guidelines on intensive care units at a university medical centre with
surgical focus]. Dtsch Med Wochenschr 2014; in press

Figure 1

HYV03

Hand hygiene compliance rates in 27 ICUs: Does hospital size,
profession, working shifts or indication specific opportunities
has an effect?

C. Alefelder*', H. Niggemann®, G. Horstmann®, H. Riiden’
'HELIOS-Klinikum Wuppertal, Krankenhaushygiene, Wuppertal, Germany
“www.p-wert.de, Jena, Germany

*HELIOS-Kliniken GmbH, Zentrale Krankenhaushygiene, Berlin, Germany

Introduction: Hand hygiene is the single most effective measure in
preventing health care associated infections. Especially patients on intensive
care units (ICU) are at high risk and can benefit from a high compliance rate
(CR) with hand hygiene (HH).
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Materials and Methods: The prospective study was conducted at 27
intensive care units at different hospitals all over Germany. The aim of this
multicenter study was to collect data on HH CRs by direct observation,
stratified to hospital size, profession, shift- and indication specific
opportunities. The standardized observation time was divided in two times 4
hours per shift in every hospital.

Results: 5.792 HH opportunities have been observed. In a multivariate
regression analysis (Poisson) the HH CRs are significantly better in ICUs in
primary and secondary care centers than in tertiary care centers (p=0,0006).
Furthermore HH CRs were significantly higher during the night shift
compared with the early shift (p=0,004) but no difference between early and
late shift. CRs in HH of the medical doctors were lower, but not
significantly, compared to the nursing staff (p 0,064). Regarding the HH
indications, the indication before an aseptic task was significantly lower
compared to other indications (p=0,001). Hence the newly introduced
indication after glove use showed a significantly higher CR compared to the
remaining HH indications.

Discussion This study provides the first known multicenter prospective trial
on CRs in HH during 3 different shifts, within ICUs of different hospital
sizes and 6 HH indications. The significantly best CRs are during the night
shift, and interestingly in ICUs in primary and secondary care centers. Well
known are better CRs by the nursing staff compared to the medical doctors.
Unfortunatly the HH indication before aseptic tasks, which may have a great
impact preventing health care associated infections, seems to be rarely used.
It is in contrast to the newly introduced indication after glove use which has
a high CR for HH.

HYV04

Implementing Link Nurses for Infection Control in German
Hospitals - Difficulties and Shortcomings during the process:
interim report from the HY GPFLEG-Project

D. Peter*!, M. Mengz, G. Braun', R. Galante', C. Kn’igerz, C. Kuglerz,

F. Mattner'

'Kliniken der Stadt Kéln gGmbH, Institut fiir Hygiene, Cologne, Germany
Universitdt Witten/Herdecke, Department fiir Pflegewisenschaft, Witten,
Germany

Introduction: Two years ago, the HYGPFLEG-Project started a training
program for infection control nurses (ICN), providing them with
psychological and didactic skills, as well as technical content for the
education of link nurses (LN) in their hospitals. Currently, 92 participants
from 72 hospitals all over Germany completed the 4-day course. Aim of this
investigation was to analyse the status quo of the implementation of a LN
system in accordance with KRINKO requirements in the participants’
institutions prior to participating in the training.

Materials and Methods: Participants were surveyed using a standardized
questionnaire containing the following elements: first, institutional pre-
conditions (positive decision for implementation of LN system; definitions
of responsibilities for LN; selection of candidates; granted leave of absence
for LN education), second, educational progress (date set for basic course;
basic course completed; date set for individualised advanced course, e.g.
neonatal care, psychiatric ward; advanced course completed), and third,
introduction of structure changes to ensure long term sustainability of LN
system (e.g. refresher courses; newsletter; ward-based education).

Results: 62 participants (69%) from 55 different hospitals completed the
questionnaire. In 82% (n=51/62) of the participants’ hospitals the
introduction of a LN system had been concluded; in 61% (n=38/62) specific
responsibilities for LNs had been defined. 66% (n=41/62) granted leave of
absence for LN education. 56% (n=35/62) had set a date for basic training,
50% (n=31/62) had completed basic training in infection control. 31%
(n=19/62) had set a date for advanced individualised training, but only 23%
(n=14/62) had completed a comprehensive LN course. Regular meetings
between infection control staff and LNs had been established in 65% (n=40),
further means to ensure sustainability had been introduced in about one third
of the institutions [newsletter 29% (n=18), ward-based education 37%
(n=23)].

Conclusion: Our findings indicate a discrepancy between the 2009
KRINKO-requirements for the implementation of LNs and the current
situation in the surveyed German hospitals. Institution based pre-conditions
are fundamental to comply with KRINKO-requirements, yet 18% of the
institutions had not concluded the implementation of LNs, 34% of the
employers did not grant leave of absence for LN education, and only 23%
had completed LN education. Strategies to ensure sustainability are
implemented partly. ICN play a central role in the education of LNs.
Providing them with psychological and didactic skills to successfully
transfer knowledge may lead to better clinical outcomes.
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Limitations: Participation in the training was voluntary. Institutions without
a LN system might be overrepresented. At the same time results might
suggest that only few institutions at all are concerned about implementing a
LN system.

HYV05

Chlorhexidine-containing dressings for external ventricular
drainages in order to reduce meningoventriculitis rates: a
before after trial.

S. Scheithauer*', H. Schulze-Steinen®, H. Hifner?, A. Héllig?, G. Marx?,
S. Lemmen?

'Universititsmedizin Gottingen, Gottingen, Germany

2Uniklinik Aachen, Aachen, Germany

Introduction:  External ventricular drainage (EVD)- associated
meningoventriculitis (MV) represents a major infection prevention
challenge. For central line associated bloodstream infections a marked
reduction potential has been shown for the use of chlorhexidine (CHG)-
containing dressings.

Aim: The aim of this study was to assess the influence of CHG containing
dressings on the MV-rate.

Methods and Patients: We performed a before after trial in a neurosurgical
intensive care unit at a University Hospital. Data on MV-rates using
standard dressings were available from 2005-2010 (before). After a safety
evaluation in 2012 (Infection 2014; 42) the use of CHG containing dressings
for EVDs was introduced in 10/2012. During the following 18 month all
patients with EVD were enrolled and evaluated for MV according the
modified (JNNP 2010) CDC/KISS definition (after). Detailed statistical
analysis will be provided.

Results: During 2005-2011 the EVD-MYV rate remained stable at about 6 to
8 MV/1000 EVD-days (JNNP 2009; 80 and Infection 2010; 38; Figure 1). A
total of 1349 EVD-days during 6084 patients-days were included after the
introduction of chlorhexidine containing dressings. A total of 5 MV cases
occurred. Thus, the MV-rate with CHG dressings resulted in 3.7 MV/1000
EVD-days compared to 6-8 MV/1000 11.3 MV/EVD-days when standard
dressings were used. The duration for CHG dressing usage was about 6 to 7
days. It is of note, that there seems to be a shift in causative pathogens in
MYV with the use of CHG-containing dressings. Causative pathogens in the 5
MV cases were as follows: gram negative rods (E. coli; P. aeruginosa;
Moraxella sp.; N=3), S. aureus (N=1) and Candida sp. (N=1) compared to a
predominance of Coagulase-negative staphylococci before changing the
regimen. No relevant adverse events occurred.

Conclusion: CHG containing dressings seem to represent a safe tool in
order to reduce the rate of EVD-associated MV. A possible shift in causative
pathogens should be confirmed and possibly taken into consideration for
empiric therapy decisions.

Figure 1
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HYV06

Reduction of Nosocomial Blood Stream Infections (BSI) and
Nosocomial Vancomycin-Resistant Enterococcus faecium (VRE)
Colonisation on an Intensive Care Unit (ICU) after the
Introduction of Antiseptic (Octenidine-based) Bathing: An
Interrupted Time Series Analysis

F. Mattner*', I. Klare?, F. Wapplerj, G. Werner?, U. Ligges“, S. Sakka®,

S. Messler'

!Kliniken der Stadt Koln gGmbH, Institut fiir Hygiene, Cologne, Germany
’Robert-Koch-Institut, Wernigerode, Germany

*Klinken der Stadt Kéln gGmbH, Klinik fiir Andsthesiologie, Cologne,
Germany

*Technische Universitdit Dortmund, Fakultdt Statistik, Dortmund, Germany

Introduction: On a 32 bed operative ICU at a university nosocomial VRE
cases increased despite enforcement of hand hygiene and environmental
disinfection. An intervention consisting in antiseptic bathing with octenidine
(Octenisan®, Schiilke) was started for control.

Materials and Methods: Between 1/2012 and 4/2014 ICU patients were
screened for VRE at admission and twice weekly. Patients with a negative
admission screening and a subsequent detection of VRE were defined as
nosocomial cases. Intervention started 5/2013 and was implemented 8/2013.
Octenidine based body washes were standardised by the use of new wash
clothes for each body region and engaged hand disinfection before contacts
at aseptic sites. Active surveillance for BSI and VRE infection and
colonisation was performed, and VRE infections were determined according
to the Centers for Disease Control and Prevention (CDC) criteria. Positive
blood cultures taken after 3 days of admission were defined as nosocomial
BSI. In case of skin commensals only the repeated detection in two
independent blood cultures was taken as BSI. VRE were typed by PFGE.
One-sided Permutation test was used to test the pre- and the post-
intervention periods for significance (open source program "R" used).
Results: During the pre-intervention period 100 admitted (61% vanA, 39%
vanB) and 113 nosocomial (60% vanA, 40% vanB) VRE cases were
detected resulting in mean incidence densities (ID) of admitted and
nosocomial cases of 6.6 and 7.53/1000 patient days, respectively. PFGE
analysis revealed three vanA and four vanB clusters with partially differing
hyl and esp profiles, as well as unique strains. Post-interventionally, 30
admitted (65% vanA, 35% vanB) and 19 nosocomial (63 % vanA, 37%
vanB) cases occurred resulting in mean IDs of 4.13 and 2.61 (p<0.001),
respectively. PFGE analysis showed two vanA and one vanB cluster, as well
as unique strains. Nosocomial VRE infections were 10 in the pre- and one in
the post-intervention period. Incidence densities of BSI pre- and post-
intervention were 2.98 and 2.06, respectively (p = 0.147).

Conclusion: At admission to surgical ICU a high VRE prevalence was
detected. The implementation of universal decolonisation using octenidine
in combination with a standardised washing regimen led to a significant
reduction of nosocomial VRE and a trend in reduction of BSI.

HYV07

Quantitative microbial risk assessment in the ,,safe Ruhr”
project

L. Jurzik*', 1. A. Hamza', M. Leifels', C. Timm?, T. Kistemann’,

M. Wilhelm'

! Ruhr-Universitit Bochum, Abt. fiir Hygiene, Soazial- und Umweltmedizin,
Bochum, Germany

Universitit Bonn Universitdtsklinikum, Institut fiir Hygiene und Offentliche
Gesundheit , Bonn, Germany

The aim of the BMBF-funded project "Safe Ruhr" is the evaluation of a
temporary use of the Baldeneysee as bathing water. In the EU Bathing
Water Directive, the quality of the bathing water is defined in terms of the
concentrations of E. coli and enterococci.In addition to the bacteria,
theconcentrationof human pathogenicvirusesinthe Baldeneysee has
beendeterminedin thisproject.To assess theimportanceof these pathogensto
human health,aQMRA (quantitativemicrobialrisk  assessment)has been
performed. The virological data in Baldeneysee were obtained during an
intensive  12-month investigation phase. Atsevenselected sitesabout
80samples were collected frommid-May tomid-Septemberand analyzed by
Real Time PCR. For QMRA the main factors requiredareviralconcentration
in surface water,apathogen-specificdose-response relationship(derivedfrom
the literature)andthe swallowed amount of water.Mathematically, the dose-
response relationship for Rota- and Enterovirus can be described by a beta
Poisson model.

Fig. 1

o - constant; N5, - Dose with a 50% likelihood of infection; d - dose; Pjr -
probability of infection

As known from literature, an adult ingests about 21 ml of water during 60
minutes bath time. This is an average value, which can be significantly
larger due to increased activity in the water, but also by a more frequent dive
with the head. It has been calculated that the probability of illness for rota-
or enteroviruses is 2.7% and 5.1% by a 60 min swim, respectively. In order
to evaluate the results, it is important to mention that enteroviruses are a
group of viruses including e.g. echovirus or poliovirus. A subsequent Monte
Carlo simulation calculates uncertainties of the QMRA.

Fig. 2

The QMRA method is now a common practice to estimate the risk of
infection or disease caused by microorganisms, for which no limit value has
been defined yet. At each evaluation, however, it should be taken into
account that in addition to the pathogens evaluated a variety of
microorganisms can occur in surface water, which can neither be quantified
nor evaluated by QMRA.

Figure 1

Figure 2
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Nosocomial transmission of MDR-Pseudomonas aeruginosa
among patients isolated in a stem cell transplantation unit is
linked to bathroom reservoirs

M. Wiegner*', S. Gottig', M. Hogardt', T. A. Wichelhaus',

V. A.J. Kempf', C. Brandt'

!Institut fiir Medizinische Mikrobiologie und Krankenhaushygiene,
Universitdtsklinikum Frankfurt, Goethe Universitdt, Frankfurt a. M.,
Germany

Introduction: Pseudomonas aeruginosa (P), and especially multidrug-
resistant (MDR) strains pose a serious infection control problem in hospitals
since they cause severe nosocomial infections like pneumonia and
septicemia. Because of the ability to form biofilm the pathogen persists in
wet environmental reservoirs, including tap water which was already
reported to be a possible source of nosocomial transmission. We describe a
transmission chain with a MDR-P strain in a hematology unit where six
oncologic patients were colonized with a MDR-P (susceptible only to
colistin).

Materials and Methods: The outbreak was investigated by epidemiology,
inspection and microbiological sampling of the environment and molecular
strain typing using semi-automated REP-PCR (DiversiLab, BioMériex) in
order to determine possible sources and reservoirs of the pathogen.

Results: Through a well-established admission-MDR-screening in the risk
units, all six cases were identified as being nosocomial-acquired by the
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actual or recent stay at the hematology unit. In three of six cases there was
no overlap in the patients’ residence time; direct patient to patient
transmission could therefore be excluded. However, these patients were
housed in the same 2 rooms, after terminal room-disinfection and
subsequently with an interval of 7 days, 1 month and 2 months, respectively
(see figure 1). Patients” MDR-P samples were tested for genetic relatedness
by REP-PCR technique and yielded to be closely related (similarity index
>95%) suggesting clonality. Further, environmental samples were taken in
the two rooms in the absence of pathogen carriers. The MDR-P was
identified in the two sink waste-traps, toilet pans, shower drains and was
found to be genetically identical to the outbreak strain. All samples of
incoming waters, cleaning equipment, soaps, and multiple samples of near-
patient surfaces were negative. For the preservation of evidence all en-suite
wet rooms (n=26) in the hematology unit were investigated (7 of 26 MDR-
P-positive) and sanitary-renovation measures were carried out by installation
of thermo-disinfecting sink siphons, rimless toilet pans, mechanically
cleaning and disinfection of shower drains. In addition, a regular
environmental screening program was implemented (every month and after
each MDR-P-positive patient).

Conclusions: No further cases of nosocomial transmission were monitored
in 6 months of observation after establishing the described sanitary with
renovation measures. Direct person-to-person spread seemed not to play a
major role in the outbreak (since 3 from 6 cases occurred without overlap in
patients’ residence time) suggesting that the waste trap system was the
possible source of the MDR-P-transmission.

Figure 1

HYV13

Occurence and genetic relationship of Klebsiella pneumoniae
isolates from two neonatal intensive-care units of a university
medical center

J. Liese*', M. Marschal', C. Gille?

"Universititsklinikum Tiibingen, Institut fiir Med. Mikrobiologie und
Hygiene, Tiibingen, Germany

Universitdtsklinikum Tiibingen, Abteilung Neonatologie, Tiibingen,
Germany

Introduction: Preterm infants are at great risk for developing complications
such as bacterial infections. In most cases invasive infection is preceded by
asymptomatic colonization with the respective pathogen, which is acquired
after birth from the maternal flora or the hospital environment (health care
staff or inanimate surfaces). German infection control guidelines therefore
recommend weekly screenings for potential pathogens in patients on
neonatal intensive-care units (NICU).

In autumn 2013 screening results from two NICUs in our hospital indicated
a sudden increase of colonization with Klebsiella (K.) pneumoniae. At one
time point, 12 out of 14 patients on one ward were found to be colonized.
The isolates did not exhibit ESBL production or any other unusual resistance
pattern. To assess the clonality of the strains and to gain insight into
distribution patterns on the NICUs, all K. pneumoniae isolates were
collected and analyzed over a 6 month time period.

Materials and Methods: Rep-PCR from 50 isolates (at least one isolate per
child) with consecutive cluster analysis was performed. Strains showing
>95% similarity in PCR patterns were grouped in one cluster. Stable
colonization with one strain was presumed, and patients were assigned to the
clusters according to their colonizing isolate.

Results: K. pneumoniae strains could be grouped into 15 clusters, each of
which consisted of 1 to 9 isolates from different patients. Patients mostly
exhibited stable colonization with one particular strain, 3 patients were
colonized with isolates from different clusters. Clusters appeared
chronologically in a staggered order and were usually terminated by
discharge of the last colonized patient. One isolate, which was recovered
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from the hands of a nurse, belonged to the cluster that was present in
patients at this time point.

Conclusion: Rep-PCR analysis of K. pneumoniae isolates on two NICUs
over 6 months did not reveal a monoclonal outbreak, but showed repeated
entry of new strains into the colonizing population. Subsequent spread to
other patients suggests that nosocomial transmission, possibly via the hands
of the health care staff, plays an important role for the distribution of the
strains on the ward.

HYV14

Outbreak of multiresistant Escherichia coli in a neonatal
intensive care unit (NICU)

U. Vogel*', J. Wirbelauer?, H. Claus', A. Menzer', C. Speer’

"Universitit Wiirzburg, Institut fiir Hygiene und Mikrobiologie, Wiirzburg,
Germany

Universitdtsklinik Wiirzburg, Kinderklinik, Wiirzburg, Germany

Introduction: Outbreaks with multiresistant E. coli in neonatal intensive
care units have rarely been reported. We here describe a recent outbreak
among premature infants in a level 3 NICU adjacent to the delivery unit and
a perinatal care NICU located in the main building of the University
children’s hospital.

Materials and Methods: The case definition was colonization or infection
of infants with E. coli (resistance to ampicillin, cephalosporins,
aminoglycosides and trimethoprim/sulfamethoxazole, adk-53, fum-40 and
icd-13). Infants were screened for E. coli at birth and consecutively on a
weekly basis. The strain of the primary case was typed as sequence type ST-
131.

Results: Time from detection of the primary case to the last case was 40
days. 13 of 13 cases had intestinal colonization, there were three positive
blood cultures, and one positive urine sample. 12 of 13 transmission events
were associated with a stay at the level 3 NICU. Time from presumed
contact event to positivity of anal swabs was few hours to 2 weeks.
Outbreak control was achieved by reducing overcrowding by opening a
temporary new NICU within 48h and by isolation measures. Voluntary
parental or staff screening was offered but not requested for. Environmental
screening did not reveal the outbreak strain. Vertical transmission from the
mother cannot be excluded for the first case. A maternal screening program
was consecutively implemented yielding 4 positive samples among 84 anal
swabs taken in a period of 5 months.

Conclusion and Discussion: The outbreak confirms transmissibility and
virulence of multiresistant E. coli strains. Interestingly, ST-131 was found,
which was also reported in a recent outbreak in Italy (1). The resistance
profile left carbapenems as the only, but effective treatment option
preventing any adverse outcome. Overcrowding due to increasing birth rates
at the hospital and limited space due to accommodation of the unit in an old
building was likely to have promoted the outbreak. Repetitive screening of
infants turned out to be crucial due to delayed time to positivity of anal
swabs. Environmental samples were negative for the outbreak strain
suggesting that transmission events were exclusively triggered by indirect
contact.

References
(1) Giuffre et al. Antimicrob Resist Infect Control. 2013
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Carbapenemase Producing And Not Producing
Enterobacteriaceae (4-MR-GNE): Differences in clinical
outcomes?

C. Wessels', D. Peter', M. Kaase?, S. Messler*', F. Mattner'

!Kliniken der Stadt Koln gGmbH, Institut fiir Hygiene, Cologne, Germany
’Ruhr-Universitit Bochum, NRZ fiir gramnegative Krankenhauserreger,
Bochum, Germany

Objectives: Carbapenem resistance in Enterobacteriaceac (CRE) is
emerging in German hospitals. The aim of this study was to investigate
outcomes of patients with CRE by using routine CRE surveillance data in
one university hospital (752 beds).

Materials and Methods: From 1/2013 to 12/2013 all laboratory detections
of Enterobacteriaceae in clinical or screening samples suspicious for
Carbapenemase production were sent to the national reference laboratory for
multidrug resistant gram negative organisms for confirmation and
differentiation of Carbapenemases. Active surveillance for CRE infection
and colonisation was performed throughout the whole study period.
Infections were determined according to the CDC criteria. Admission
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screening for CRE was performed in patients with former hospitalization
abroad, known former colonisation with CRE or contact to a CRE positive
patient. Screening sites were rectum, urine, wounds and tracheal secretion.
Results: We identified 19 patients with CRE (0.06/100 patient cases;
0.08/1000 patient days), 10 with carbapenemase-producing (CPE) (6 from
Germany, 1 Russia, 3 Libya), 9 with not carbapenemase-producing
enterobacteriaceaec (N-CPE) (8 Germany, 1 Turkey). Enterobacter cloacae,
Enterobacter aerogenes, K. penumoniae, E. coli, C. freundii, P. vulgaris
were detected. In both groups 4 infections occurred. In the CPE group one
urinary tract infection, two wound infections and one pneumonia was
recorded, in the N-CPE group one intraabdominal infection, one wound
infection and two pneumonias. In the CPE-group three infection were mixed
infections, one with MRSA and two with a MR-A. baumannii. In the N-
CPE-group also three mixed infections occurred (VRE, MR-P. aeruginosa,
E. faecium and E. faecalis). The distribution of Carbapenemase-encoding
genes was as follows: 6 Klebsiella pneumoniae carried OXA-48,1 K.
pneumoniae carried KPC-2, 2 Enterobacter cloacae and 1 Citrobacter
freudii carried VIM-1. All patients were suffering from serious diseases like
acute traumata or burn injury. No positive blood culture was found. All
patients in the CPE group survived, in the N-CPE group 1 patient died.
Conclusions: Even though CRE are more common abroad they are also of
relevance in Germany. However, special attention needs to be paid to
patients coming from countries with a high prevalence of CRE.
Interestingly, only 50% of the patients developed an infection and only in
the case of N-CPE (one pneumonia) death was associated to CRE. It is
important to distinguish between infection and colonisation to avoid
unnecessary treatment and to prevent the development of further resistances
against the few antibiotics left available. CPE und N-CPE seem to develop a
comparable outcome and the concentration of infection control measures

on only CPE patients may be inadequate.
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Pituitary Adenylate Cyclase-Activating Polypeptide (PACAP)
treatment ameliorates Toxoplasma gondii- induced encephalitis
in mice

A. Parlog', L. Mohle', A. Biswas', D. Reglodi?, I. Dunay’,

M. M. Heimesaat**

"University of Magdeburg, Department of Microbiology and Hygiene,
Magdeburg, Germany

University of Pecs, Hungary, Department of Anatomy, PTE-MTA Lendiilet
PACAP Research Team, Pecs, Hungary

*Charité - University Medicine Berlin, Institute for Microbiologie and
Hygiene, Berlin, Germany

Introduction: The intracellular parasite Toxoplasma (T.) gondii infects up
to one third of the world population. The latent infection can reactivate in
case of immunosuppression resulting in life-threatening encephalomyelitis.
Current therapeutic regimens, however, exert major adverse effects.
Furthermore, to date no current agent is able to completely eliminate the
latent stage of the parasites, namely cysts, from the central nervous system
(CNS). Hence, the demand for novel therapeutic drugs that reduce
inflammation, repair neuronal degeneration and eliminate the chronic stage
of parasites is urgent. Pituitary adenylate cyclase-activating polypeptide
(PACAP) is well known to play crucial roles in immunity and inflammation.
For the first time, we investigated the potential anti-inflammatory and
immune-modulatory properties of PACAP in a murine parasite-induced
encephalitis model.

Materials and Methods: Encephalitis was induced following
intraperitoneal 7. gondii infection (3 cysts, ME49 strain) four weeks before
analysis. Synthetic PACAP38 was administered intraperitoneally (1.5 mg /
kg body weight) every other day for 10 days starting at day 18 post infection
(p.i.). On day 28 p.i., PACAP treated animals displayed reduced signs of
intracerebral inflammation when compared to placebo treated controls as
indicated by less inflammatory foci and fewer CD3", F4/80" and Caspase3”
cell numbers within the brain parenchyma. Importantly, PACAP treated
mice exhibited significantly lower intracerebral IFN-g, IL-6 and IL-10
mRNA expression levels as compared to placebo controls. Moreover, a trend
towards reduced 7. gondii loads in the CNS upon PACAP treatment could
be observed. Interestingly, intracerebral p7SNTR mRNA expression levels
were reduced in PACAP-treated group, suggesting involvement of the
neurotrophin signaling pathway.

Conclusion: PACAP treatment ameliorates 7. gondii induced inflammation
in a murine model. These findings might provide new treatment options for
Toxoplasma encephalitis.

11v02

Analysis Of Gene Defects In Severe Congenital Neutropenia
S. Kirschnek*', S. Gautam', M. Dold', G. Hicker'

"Uniklinikum Freiburg, Institut fiir Med. Mikrobiologie und Hygiene,
Freiburg, Germany

Severe congenital neutropenia (SCN) is characterised by a differentiation
block in the bone marrow and low neutrophil numbers in the peripheral
blood, which correlates with increased risk of bacterial infections. Several
underlying gene defects have been identified, including mutations in the
genes of G6PC3 and Hax1. However, the molecular mechanisms leading to
SCN still remain unclear. To address the molecular basis of G6PC3- and
Haxl-deficiency, we wused the ER-Hoxb8 system of neutrophil
differentiation from immortalised progenitor lines by conditional expression
of Hoxb8. Upon estrogen withdrawal, cells differentiated into mature
neutrophils highly similar to primary cells in vitro and in vivo. Using this
system, we previously identified the BH3-only protein Noxa as important
regulator of neutrophil apoptosis on top of Bim and Mcl-1. To study the role
of G6PC3 and Hax! gene defects, GOPC3-/- and Hax1-/- progenitor lines
were generated and analysed for survival and maturation during
differentiation. In G6PC3-/- cells, apoptotic cell death linked to enhanced
ER stress and upregulation of Bim was observed early in differentiation.
Overexpression of antiapoptotic Bel-xL rescued survival, but not maturation
and function either in vitro or in vivo in a mouse transplantation model.
Hax1-/- progenitors underwent normal differentiation in vitro with respect to
morphology and maturation markers, but cytokine secretion upon
proinflammatory stimuli was impaired. Transplantation experiments pointed
to a defect in the release of Hax1-/- cells from the bone marrow. The Hoxb8
system is a suitable model to study differentiation and survival of the
neutrophil lineage and can contribute to a better understanding of the
pathogenesis of SCNs.

11vo3

Novel Role for Pro-Coagulant Microvesicles in the Early Host
Defense against Streptococcus pyogenes

S. Oehmcke-Hecht*!

"Universitit Rostock, Rostock, Germany

Our previous studies have shown that stimulation of whole blood or
peripheral blood mononuclear cells with bacterial virulence factors results in
the liberation of pro-coagulant microvesicles (MVs). Though it is generally
appreciated that the concentration of MVs is significantly increased in the
circulation of septic patients, it is still not completely understood whether
this is part of the innate immune response or contributes to systemic
complications. Here we describe that the interaction of pro-coagulant MVs
with bacteria of the species Streptococcus pyogenes is part of the early
immune response to the invading pathogen. As shown by negative staining
electron microscopy and clotting assays, pro-coagulant MVs bind in the
presence of plasma to the bacterial surface. Surface plasmon resonance
analysis revealed a strong interaction between pro-coagulant MVs and
fibrinogen with a KD value in the nanomolar range, identifying fibrinogen
as a linker that allows the opsonization of the bacteria by MVs. When
performing a mass-spectrometry-based strategy to determine the protein
quantity, a significant up-regulation of the fibrinogen-binding integrins
CD18 and CD11b on pro-coagulant MVs was recorded. Further on we show
that plasma clots - induced by pro-coagulant MVs - are able to prevent
bacterial dissemination and possess antimicrobial activity. Our findings were
confirmed in a murine streptococcal sepsis model, where we found that local
application of pro-coagulant MVs not only dampened bacterial spreading
into varies organs, but it also caused a significant increase in survival. Taken
together, our data support the concept that MVs have a protective function
when acting locally in the early response of the innate immune system in
infectious diseases.
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A new function of CD11b/CD18: Complement Receptor 3 (CR3)
is critical in late defense against intracellular Chlamydia psittaci
in mouse lung infection

P. Dutow', B. Fehlhaber', M. Bothe', R. Laudeley', C. Rheinheimer',

S. Glage?, A. Klos*!

'Med. Hochschule Hannover (MHH), Med. Mikrobiologie und
Krankenhaushygiene, Hanover, Germany

’Med. Hochschule Hannover (MHH), Zentrales Tierlabor (ZTL), Hanover,
Germany

Introduction: The intracellular bacterium Chlamydia psittaci (Cps) causes
psittacosis in birds and life-threatening pneumonia in humans. In mouse
lung infection, the receptor for the anaphylatoxin C3a (C3aR) is essential in
defense against Cps and required for antibody and optimal T cell responses
(Dutow et al. JID 2014). However, C3”" mice are even more susceptible
against Cps (Bode er al. PLosOne 2012) indicating the involvement of
additional complement effector functions downstream of C3. The ong2
integrin CR3 (CD11b/CD18) interacts with ligands such as iC3b, ICAM-1, -
2, 4 or CDI14. CR3 acts as primary phagocytic receptor on granulocytes,
monocytes/macrophages or dendritic cells. ‘Inside-out signalling’ by
costimulatory pathways such as those of IC/FcyR, LPS/CD14 or
fMLP/fMLP-R improves interaction of CR3 with its ligands leading to
cellular signalling and responses such as increased PMN adhesion or
antimicrobial functions.

Aim: Elucidation of CR3-dependent protection against intracellular Cps and
the underlying adaptive immune mechanism.

Materials and Methods: Survival, body weight, and clinical score in
primary mouse infection were monitored for two weeks after intranasal
infection of C57BL/6J wild-type and CD11b” mice with Cps DC 15.
Bacterial load, histology, cellular distribution, the granulocyte marker MPO,
cytokines, Cps-directed antibodies, and lymphocytes in draining lymph
nodes were analyzed on day 9 and 14.

Results: During the first days of Cps infection, there was no difference
between infected CR3” and corresponding wild-type mice. However, CR3™"
mice showed prolonged pneumonia with drastically decreased survival,
lower weight, and higher clinical score during the second week of infection.
In absence of CR3 bacterial clearance was impaired, and in accordance to
that inflammatory parameters stayed increased. Surprisingly, in contrast to
C3aR” mice, CR3” mice could raise Chlamydia-specific antibodies, and the
number of B and T cells in draining lung-lymph nodes was not reduced upon
infection.

Conclusions: CR3, most likely stimulated by iC3b bound to chlamydial
antigens, is cooperating with C3a/C3aR in the defense against Cps in mouse
lung infection. Thereby, C3a/C3aR might provide costimulatory inside-out
signals for CR3. These new cooperative functions of the innate complement
system strongly influencing the adaptive immune response might be of
general immunological importance.

1IvV05

The quorum sensing molecule farnesol as a modulator of
dendritic cell function

I. Leonhardt*'**, S. Spielberg'**, M. Weber'**, D. Albrecht-Eckhardt,
K. Hiinniger'**, D. Barz’, O. Kurzai'**

!Septomics Research Centre, Fungal Septomics, Jena, Germany
ZFriedrich-Schiller-Universily , Jena, Germany

’Leibniz-Institute for Natural Product Research and Infection Biology —
Hans-Knoell-Institute, Jena, Germany

Bio Control GmbH, Jena, Germany

>Universitétsklinikum | T ransfusionsmedizin, Jena, Germany

Introduction: Farnesol was the first eukaryotic quorum sensing (QS)
molecule identified in the polymorphic yeast Candida albicans. The
mechanism by which farnesol blocks the C. albicans yeast to hyphae
transition is well studied but its role in interaction with innate immune cells
remains only partially elucidated. The aim of our study is to determine the
impact of farnesol on the dendritic cells (DC).

Materials and Methods: Human monocytes were isolated from buffy coats
of healthy volunteers and differentiated into monocyte-derived dendritic
cells (moDC) in the presence of GM-CSF and IL-4. The immunophenotype
of moDCs was defined by differential FACS analysis. The transcriptome of
DC in response to farnesol was performed by a whole-genome expression
direct hybridization assay on a bead chip array. Cytokines were detected in
supernatants using Milliplex® MAP Kits (Millipore). Cell spreading was
performed on fibronectin coated plates and analyzed via microscopy. To
determine antigen presentation (AP) function of mDC, CFSE fluorescence
in proliferating T cells was measured by flow cytometry.
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Results: Farnesol treated immature DC (iDC) showed an increased
expression of the activation surface markers CD86 and HLA-DR. However,
after stimulating iDC with LPS in addition to farnesol we could observe a
significant reduction in the secretion of IL-12. While the phenotype of
mature DC (mDC) seems to be unaffected by farnesol treatment, we
observed a significant change in surface marker expression of mDC
generated in the presence of farnesol. CDla is no longer expressed on the
cell surface, the maturation marker CD83 and costimulatory molecules
(CD80, CD86) are significantly reduced. To fully understand the impact of
farnesol on DC we performed transcriptomic profiling. Pathway analysis
showed that a high number of differentially regulated genes are involved in
cytokine-cytokine receptor interaction, antigen processing and presentation
and cell adhesion molecules. An increased expression of genes encoding the
chemokines (MCP-1, MIP4o0, Eotaxin 2) and reduced expression levels of
genes encoding proteins with chemotactic activity for neutrophils (CXCL1),
monocytes (CCL1) or activated T cells (CXCL9) were determined. To
validate the micro-array experiments we investigated the release of
cytokines. We detected increased levels of pro-inflammatory cytokines
(TNFa, MIP-10, MIP-1B, MCP-1) and reduced levels of IL-12 in the
supernatants of farnesol treated DC. In addition we could observe that these
cells show an attenuated cell spreading on fibronectin coated plates.
Furthermore farnesol treated mDC showed a defect to induce proper T cell
responses.

Conclusions: The fungal QS molecule farnesol influences the ability of
dendritic cells to promote inflammation and mitigates the Tyl response
which is important for fungal clearence.
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Epithelial cells directly contribute to attraction and activation
of neutrophils during infection with Chlamydia trachomatis L2
S. Lehr*!, S. Kirschnek', G. Hécker'

!Department fiir medizinische Mikrobiologie und Hygiene
Universitdtsklinikum Freiburg, medizinische Mikrobiologie und Hygiene,
Freiburg, Germany

Genital infection with the obligate intracellular bacterium Chlamydia
trachomatis can cause chronic inflammation of genital tract and pelvis with
the potential consequence of tubal scarring and eventually infertility. The
mechanisms that lead to genital tract tissue damage are still unclear but
previous studies suggest a contribution from neutrophil granulocytes.
Although infected epithelial cells may secrete various mediators it is not
clear how these cells are recognized by and stimulate neutrophils. We here
rebuild this situation in vifro with the goal of understanding the factors
involved on the sides of C. trachomatis, infected epithelial cell and
responding neutrophil. Mouse neutrophils are generated from progenitors
‘conditionally immortalized” with regulable Hoxb8. Human or mouse
epithelial cells are infected with C. trachomatis; to test for the role of the
chlamydial cryptic plasmid known to contribute to tissue inflammation we
also used a bacterial strain cured of the plasmid. Supernatants of infected
cells were collected. In migration assays through a transwell-system,
neutrophils showed considerably higher migration towards supernatants of
Chlamydia infected HeLa cells than to supernatants of uninfected cells.
When wt neutrophils were incubated in supernatants of infected HeLa cells,
neutrophil apoptosis was significantly reduced. This activity was neutrophil
MyD88/TRIF independent and was absent from supernatants of HeLa cells
infected with the plasmid-cured strain. Surprisingly, supernatants from both
strains induced similar levels of TNF in wt but not MyD88-/-TRIF-/-
neutrophils. These findings suggest that neutrophil-activation by infected
epithelial cells at least partly depends on the chlamydial plasmid and occurs
both TLR-dependently and -independently. Our system illustrates that the
interaction of infected epithelial cells with neutrophils alone may entertain
inflammation and will permit more in-depth study of neutrophil activation
by Chlamydia infected epithelial cells.

1Ivo7

Development and Evaluation of an mRNA-based Vaccine
Against Staphylococcus aureus

J. Hantzschmann*', Ch. Stein', I. Bekeredjian-Ding'

!Institut fiir Medizinische Mikrobiologie, Immunologie und Parasitologie,
Universitdtsklinikum Bonn, Bonn, Germany

Rapid spread of methicillin-resistant Staphylococcus aureus (MRSA) and
limited therapeutic options define the need for alternative therapeutic
approaches such as vaccine development. Albeit an antibody response is
present in nearly all individuals little is known about the protectivity of T



118 | ABSTRACTS - ORAL PRESENTATIONS

cell responses. In this study we present a novel technique to assess antigen-
specific T cell responses to S. aureus.

Here we show that using an in vitro transcribed (ivT) mRNA of specific
staphylococcal proteins we are able to induce T cell responses to
staphylococcal antigens in T cells from healthy donors. This is shown for
protein A (spa), encoded by a core variable gene, and PBP2a (mecA),
encoded by an accessory gene responsible for methicillin resistance.
Notably, donor-dependency of the ivI mRNA-induced recall responses
indicates that this method could be used to quantify specific memory T cell
responses in the absence of other bacterial components with adjuvant
effects, i.e. Toll-like receptor-2 ligands. Our findings further reveal
differential reactivity of T cell responses to the sequence-specific differences
in the variable domain of protein A, indicating that this technique might be
useful in the development of a strain-specific vaccine. In views of the
relevance of T cells in immune defense against intracellular persisting
pathogens we conclude that mRNA-based vaccination might represent a
promising novel approach for the induction of T cell-mediated protective
responses in patients prone for chronic infections with S. aureus.
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Comprehensive transcriptome and quantitative proteome
analyses of a macrophage-intrinsic type I and II IFN-dependent
defense pathway that restricts an intracellular bacterium in the
lung
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The innate defense mechanisms that control infections with intracellular
bacteria are still incompletely understood. Here we show that type I and II
IFNs are key regulators of the early gene expression and the host-protective
innate immune response during Legionella pneumophila-induced
pneumonia. Using mixed bone marrow chimeric mice and isolated cells we
indicate that both IFNs protect against L. pneumophila by activating an
alveolar macrophage-intrinsic antibacterial defense pathway. Quantitative
mass spectrometry analysis of purified Legionella-containing vacuoles
reveals that both IFNs markedly alter their protein composition, and
integrated network analysis in comparison with the transcriptome data
defines distinct subsets of IFN-regulated proteins. A siRNA-based screening
among candidate proteins uncovers Immune responsive gene 1 (Irgl) as a
pivotal effector molecule restricting bacterial growth in a cell-autonomous
manner. Collectively, our study provides a comprehensive analysis of IFN-
mediated effects on gene expression and protein abundance at a bacterial
vacuole, and identifies Irgl as an IFN-dependent effector molecule that
restricts L. pneumophila infection.
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Live cell imaging of autophagy in Leishmania infected human
primary macrophages

G. van Zandbergen*', M. Thomas'
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Human monocyte derived macrophages (hMDMs) are the preferred host-cell
for the obligate intracellular parasite Leishmania (L.) major. Inside hMDMs
different maturating compartments can contribute to either parasite survival
or control. In this project we focus on the biogenesis and maturation of
autophagy compartments in hMDMs and their role in parasite control. First
we co-incubated hMDMs with either the virulent inoculum, containing
viable and apoptotic promastigotes, or with apoptotic promastigotes alone.
Using immunofluorescence analysis, both viable and apoptotic parasites can
be found in EEA1-positive compartments 15 min and 30 min after infection.
Subsequently, apoptotic promastigotes enter a LC3-positive compartment
that in time becomes LAMP2 positive. Using lentiviral transduction for
overexpression of eGFP-LC3 in hMDMs and Live Cell Imaging we
observed the formation of LC3-positive compartments around apoptotic
parasites. We found that 3h after infection with the virulent inoculum 50%
of the parasites were outside and 50% were inside LC3-positive
compartments. In time after infection, LC3 positive compartments
disappeared. Interestingly, we found that viable promastigotes can be
targeted by eGFP-LC3 proteins and are engulfed into an LC3-positive
compartment. Over time we observed that the viable promastigotes are able
to escape this compartment. In addition, we generated lentiviral particles
containing eGFP-2xFYVE for analysis of early events after parasite uptake
and LAMP2-mCherry to visualize compartment maturation. To modulate
the autophagy machinery we specifically targeted the protein Unc-51 Like
Autophagy Activating Kinase 1 (ULKI1) using siRNA knockdown. We
successfully knocked down ULK1 on mRNA and protein level in hMDMs.
Dynamic imaging of ULK1 knockdown cells transduced with eGFP-LC3
will be used to analyze the role of ULKI in L. major compartment
development.

Dynamic and molecular evaluation of different compartment proteins
reveals the maturation steps of compartment development and their role in L.
major infection.

11v1o0

Induction of collagen 1V autoimmunity by streptococcal M protein
is PARF-specific

G. Gulotta', R. Bergmann', V. Sagar’, D. P. Nitsche-Schmitz*'
'Helmholtz-Zentrum fiir Infektionsfoschung, Mikrobielle Interaktionen und
Prozesse, Braunschweig, Germany

’PGIMER, Chandigarh, India

M proteins are potent virulence factors of Streptococcus pyogenes that have
been implicated in the pathogenesis of acute rheumatic fever (ARF). They
trigger autoimmunity by molecular mimicry of host proteins with coiled-coil
structure such as myosin or laminin. In addition, a collagen-binding
(A/T/E)xYLxx(L/F)N sequence motif occurs in the N-terminal type specific
part of M proteins that evoke collagen IV autoimmunity. This immune
response against collagen IV is observed in ARF patients, but not a cross
reaction to M protein as in molecular mimicry. As these observations
suggest a link between the collagen binding motif and the autoimmune
responses in ARF, the motif is referred to as “peptide associated with
rheumatic fever” (PARF). Still, the role of collagen binding and of other
properties of the M proteins in triggering the autoimmunity against collagen
IV remains elusive. Examining S. pyogenes isolates and M proteins of
different emm-types for their ability to bind collagens I or IV and
determining the autoimmune response against collagen I, collagen IV,
myosin and laminin caused by the M proteins in mice, we prove that PARF
is the trigger of the collagen IV autoimmunity in M proteins. Experiments in
mice suggested a causative connection between autoimmunity against
collagen IV and laminin. However, no causative connections between
collagen specific and coiled-coil specific autoimmune responses were
observed in humans with ARF. We conclude that induction of collagen IV
autoimmunity is PARF-specific, thus independent of other host responses to
M proteins.
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CD1b restricted T cell antigens of Mycobacterium tuberculosis -
a particular focus on mannosylated Lipoarabinomannan

C. Spohr', S. Battenfeld', E. Kaufmann', M. Gilleron?, S. Stenger,
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Introduction: The thick and lipid rich cell wall is one of the hallmarks of
mycobacteria of the tuberculosis complex. Among these lipids there is a
number of known CDI1 restricted T cell antigens. Here, we set out to
establish a ranking of different lipid antigens with respect to their
immunogenicity in mycobacteria exposed humans and compare this to the
immune response of mycobacteria sensitized, CD1 competent guinea pigs.
Materials and Methods: PBMCs are obtained from human donors or
sensitized guinea pigs and purified by Ficoll gradient centrifugation. CD1
expressing APCs are generated, mixed with responder cells and stained with
CFSE. Cells are stimulated with defined lipid antigens, after five to six days
cell proliferation is quantified by flowcytometry.

Results: We identify mannosylated Lipoarabinomannan (ManLAM) and
Glucosemonomycolate (GMM) as the most immunogenic CD1 restricted T
cell antigens. The responding T cells are CD4-positive, inflammatory T
helper cells. Notably, when comparing the response between healthy latently
infected donors and Tb patients, we find that the proliferative response to
MHC restricted protein antigens, such as ESAT-6, is equal or even higher in
patients while the reactivity to CD1 restricted antigens is clearly lower. An
identical hierarchy of lipid immunogenicity is observed in mycobacteria
sensitized guinea pigs.

Discussion: The comparison between infected healthy donors and TB
patients indicates that CD1 restricted T cells may be involved in protective
mechanisms against virulent mycobacteria. The comparability of our
findings in the guinea pig show that the guinea pig is a suitable small animal
model to study the protective efficacy of CD1 restricted T cells in vivo.

11vi2

Effects of bacterial infection on primary human macrophage
subpopulations

A. Sedlag*', C. U. Riedel'

'Universitdt Ulm, Institut fiir Mikrobiologie und Biotechnologie, Ulm,
Germany

Listeria monocytogenes, is an important human, food-borne pathogen and a
model organism for intracellular pathogenesis. Following entry into the
human body, L. monocytogenes gains access to various intracellular niches
due a wide range of virulence factors. Nevertheless, sooner or later L.
monocytogenes comes into contact with macrophages. Macrophages are a
major population of phagocytes of the human innate immune, which play an
important role in the defense against bacterial pathogens. In this study,
different types of human macrophages were generated ex vivo from fresh
human blood monocytes. The monocytes were either incubated with M-CSF
or GM-CSF to generate to generate an anti- or pro-inflammatory populations
of macrophages, respectively. After differentiation, macrophages were
infected with L. monocytogenes as well as other human pathogenic
(Staphylococcus aureus and Pseudomonas aeruginosa) and non-pathogenic
(Lactococcus lactis and Escherichia coli) bacteria. The effects of infection
on cell death, killing capacity, T cell stimulation, chemotaxis and cytokine
production of macrophages were analyzed using various readouts. M-CSF-
derived macrophages (M-Mq) generally showed higher phagocytic activity
than GM-CSF-derived macrophages (GM-Mq) for all bacteria tested.
However, both types of macrophages were able to efficiently kill
intracellular bacteria. GM-Mq infected with L. monocytogenes rapidly
stained positive in TUNEL assays indicating cell death. High levels of IL-16
were detected in supernatants of these cells suggesting pyroptosis. By
contrast, M-Mq survived infection for prolonged periods of time without any
signs of cell death. In response to L. monocytogenes infection GM-Mq
obtained the ability to activate T- cells and induce proliferation of CD8" T
cells. By contrast, no significant T- cell response was observed in co-culture
with infected M-Mq. Also, M-Mq showed no chemotaxis towards L.
monocytogenes, MCP-1 or fMLP whereas uninfected GM-Mq strongly
migrated towards these stimuli. The ability of GM-Mq for chemotaxis was
lost upon infection with L. monocytogenes. Cytokine profiles of GM-Mq
and M-Mq confirmed the pro- and anti-inflammatory phenotype of these
cells.
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Abandonment of prophylactic antibiotic therapy after kidney
transplantation leads to a reduction in urinary tract infection
with ESBL producing bacteria

S. Scheithauer*', A. Miihlfeld®, F. Wenzel?, J. Floge™'
'Universititsmedizin Gottingen, Gottingen, Germany

2Uniklinik Aachen, Aachen, Germany

Introduction: Symptomatic urinary tract infections (UTI), especially caused
by ESBL-producing enterobacteria represent a major challenge in renal
transplant patients. According to one standard therapeutic concept, all
patients receive antibiotics for about the first one to two weeks while
ureteric stenting by percutaneous catheters is performed. The hypothesis was
to minimize the risk of UTIs by prescribing antibiotics periinterventionally.
Aim: The aim of the study was to evaluate the impact of a system change
from percutaneous ureteric stenting with prolonged antibiotic “prophylaxis”
to internal double-J-catheter stenting with only single shot prophylaxis
concerning the number of UTIs and the proportion of ESBL-producing
enterobacteria, respectively.
Materials and Methods: Before after trial at a University Hospital. All
patients undergoing renal transplant were consecutively enrolled coming up
with
® Phase I: external catheter and prolonged antibiotic prophylaxis 2006-
2008 (N=67 patients)
® Phase 2: internal double-J catheter and single shot prophylaxis 2009-
2011 (N= 80 patients)
In all patients cefuroxime was used: for single shot dosed 1,5g, for
prolonged prophylaxis adapted according renal function. Primary endpoints
were the frequency of UTIs and the frequency of UTIs due to ESBL-
producing enterobacteria and the days on antibiotics during the first year
after transplant.
Results: A total of 274 UTI occured in 147 patients, thereof 129 UTI in
phase 1 patients and 145 UTI in phase 2 patients. Despite omitting the
prolonged antibiotic “prophylaxis” the frequency of UTIs did not increase
while using internal double J stents coming up with 2.1+2.0 UTI/patients in
phase 1 versus s. 1.9+2.7 UTI/patient in phase 2, respectively.
In additional, the days on antibiotics significantly decreased from phase 1 to
phase 2 with 34.7+37.5 versus 24.7+46.7 days per patient (p< 0.05).
Moreover, the part of UTI due to ESBL-producing enterobacteria
significantly decreased from 45% to 23% (p<0.0001). This change was in
contrary to the hospital-wide time trend with an increase in the part of
ESBL-producing enterobacteria in urinary tract infections from 4% at the
beginning of the study to 13,5% at the end.
Interestingly, a pathogen shift was seen with a significant increase in UTI
caused by E.coli (N=37/129; 29% in phase 1 versus 61/145; 42% in phase 2;
p<0.01) and a significant decrease in UTI caused by P. aeruginosa (23/129;
18% versus 12/145; 8%; p<0.05). It is of note that the increase in E.coli as
causative agent in UTI was in-line with a hospital wide trend, respectively.
Conclusion: Omitting the ,,prolonged ,, antibiotic prophylaxis after renal
transplant did not lead to an increase in UTIs at least when combined with
internal versus external ureteral stenting. Moreover the number of infections
due to resistant bacteria significantly decreased. Thus, this approach
represents a safe strategy to avoid unnecessary antibiotics.
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Is the Implementation of a Microbiological Surveillance
Screening Beneficial in Neonatal Intensive Care Units?

L. Schmeh*', A. Welk', T. Schwanz’, E. Siegel’, A. Diefenbach?, R. Metz®,
B. Jansen®, E. Mildenberger'

"Universititsmedizin Mainz, Zentrum fiir Kinder- und Jugendmedizin,
perinatologische Intensivstation, Mainz, Germany

Universititsmedizin Mainz, Institut fiir Medizinische Mikrobiologie und
Hygiene, Mainz, Germany

Universtititsmedizin Mainz, Abteilung fiir Hygiene und Umweltmedizin,
Mainz, Germany

Introduction: Gram-positive bacteria, mainly coagulase negative
staphylococci (CNS), which colonize the patient’s skin, are the most
frequently detected pathogens in nosocomial blood stream infections in
neonatal intensive care units (NICU). Gram-negative bacteria detected in
blood cultures have been found to colonize the patient’s gastrointestinal tract
previously. In 2012, the German Commission for Hospital Hygiene and
Infectious Disease Prevention recommended a microbiological screening of
premature infants for multiresistant gram-negative bacteria (MRGN) and for
multiresistant gram-positive bacteria that should be accounted for in
calculated antibiotic therapy. Little is known about the benefit in clinical
practice. The study aimed to identify the number of nosocomial infections
caused by pathogens identified by this kind of screening. The second aim
was to determine the cases in which the preemptive adaptation of the
calculated antibiotic therapy because of the detection of multiresistant
pathogens was of proven benefit.

Materials and Methods: The study period was 07/2012 to 01/2014. We
analyzed pharyngeal and rectal swabs for MRGN, resistant gram positive
bacteria (VRE, MRSA). In addition, pharyngeal swabs were analyzed for
bacteria causing pneumonia. The screening was done on a weekly basis.
Occurring nosocomial infections were recorded.

Results: 177 patients were included. 37% of all patients had positive
screening Results: 40 patients (23%) were colonized with 41 MRGN:
Enterobacter cloacae, Klebsiella pneumonia and Escherichia coli. 37
nosocomial infections were recorded in 28 patients. Only 3 of them were
caused by bacteria previously identified by the screening: 1 peritonitis due to
Enterobacter cloacae (2MRGN), 1 sepsis and 1 pneumonia due to
Pseudomonas aeruginosa (not MRGN). In 10 blood stream infections CNS
were detected. 1 blood stream infection was caused by Staphylococcus
aureus. In 24 nosocomial infections no pathogen was found.

15 of the 28 affected patients were colonized with MRGN. These were
treated with Meropenem.

Discussion: The endemic microflora contains a significant percentage of
MRGN. CNS were the most frequently detected pathogens in nosocomial
infections. Only in 3 of 37 infections, the pathogen was identified by
screening. MRGN was detected in 1 only infection. The number of
nosocomial septicemia caused by pathogens identified by the screening may
be underestimated due to the relatively low sensitivity of blood cultures in
case of small sample sizes.

14/15 patients received Meropenem because of the detection of MRGN in
the screening without proven infection by MRGN. A benefit of the
screening in terms of preemptive relevant adaptation of the calculated
antibiotic therapy was proven only for 1/177 patients.

KMV03

(1—3)-p-D-Glucan kinetics in patients with candida blood
stream infection

J. Held*'?, A. Busse Grawitz’, T. Epting’, S. Dréiger’, R. Friedrich?,

E. Rappold®

"Uniklinik Erlangen, Mikrobiologisches Institut, Erlangen, Germany
’Uniklinik Freiburg, Medizinische Mikrobiologie und Hygiene, Freiburg,
Germany

*Uniklinik Freiburg, Klinische Chemie, Freiburg, Germany

Objectives: Empirical therapy in febrile ICU-patients with candidemia
contains an antifungal drug in only 5.7 % of cases. As a consequence,
antifungal therapy is usually started at the time of blood culture positivity,
i.e. with a delay of 2 to 3 days after the onset of symptoms. However, a
delay in the initiation of adequate treatment is associated with an increased
mortality and therefore therapy should be guided by rapid diagnostic tests. A
question of debate is how fungal antigen assays should be used. Specifically,
it remains unclear whether a prophylactic screening approach (testing all
patients 2-5 times per week) or a symptom-driven approach (testing only
after the onset of symptoms) should be implemented. It is also unknown,
whether and for how long the appearance of fungal antigens in serum

precedes the onset of symptoms and for how long these antigens continue to
circulate in the blood. Therefore, we initiated a study to determine (1—3)-f-
D-Glucan (BDG) kinetics before and after diagnosis of candidemia.
Materials and Methods: We prospectively collected serum samples from
patients with culture-proven candidemia at the University Medical Center
Freiburg between March, 2013 and May, 2014. The sera were obtained from
Clinical Chemistry which stores all samples for 5 days. This enabled us to
get access to sera from the 3 to 4 days prior to the blood culture sampling
(day 0). For follow-up purposes, serum samples were collected on day 2, 5,
9, 14 and then every 7 days until death or discharge. Furthermore, clinical
information and data on antibiotic/antimycotic therapy of these patients was
acquired. BDG levels were measured with the Fungitell assay according to
the manufacturer’s instructions.

Results: In total, 512 serum samples (1-30 per patient) from 52 patients with
candidemia were collected. The earliest serum was drawn 10 days before
and the latest 120 days after day 0. Using the manufacturer’s cut-off (80
pg/ml) 45 patients tested positive for BDG at day 0 (sensitivity: 86.5 %,
95%-CI: 74.2-94.4). The median BDG level at this time point was 280 pg/ml
(IQR 106-634). Thirty of the BDG-positive patients (88 %) had elevated
levels prior to day 0, with BDG levels being elevated up to 5 days before.
Interestingly, in patients suffering from recurrent candidemia the relapse was
accompanied by increasing BDG levels. In 7 out of 20 patients with a fatal
outcome (35%) BDG levels increased drastically before death. None of the
survivors showed such a kinetic.

Conclusion: Serum BDG proved to be a highly sensitive biomarker for
diagnosis of candidemia. Because BDG positivity precedes the day of blood
culture sampling, which is normally the day of the first symptoms, a
screening approach would allow early diagnosis and initiation of therapy and
therefore appears to be preferable over the symptom-driven approach.
Strongly increased BDG levels during follow-up are indicating relapse or
imminent death.

KMV04

The microbial diversity of the female urogenital tract in the
context of STIs and female infertility

S. Graspeuntner*', K. Gillmann', R. Speer’, M. K. Bohlmann®, I. R. Kénig®,
J. F. Baines™®, J. Rupp"’

!University of Liibeck, Devision of Molecular and Clinical Infectiology,
Liibeck, Germany

Centre for Sexual Health (STI/HIV), Bezirksamt Mitte, Berlin, Germany
University Hospital of Schleswig-Holstein, Campus Liibeck, Department of
Obstetrics and Gynecology, Liibeck, Germany

“University of Liibeck, Institute for Medical Biometry and Statistics, Liibeck,
Germany

’Max Planck Institute for Evolutionary Biology, Plon, Germany

University of Kiel, Institute for Experimental Medicine, Kiel, Germany
"University Hospital of Schleswig-Holstein, Campus Liibeck, Medical Clinic
111, Liibeck, Germany

Introduction: A community of commensal bacteria colonizes the female
urogenital tract (fUGT) of humans. In most cases, members of the genus
lactobacillus are the dominating species, providing an environment that is
characterized by a pH below 4.5. This acidic microenvironment is thought to
be one of the most important factors in the protection of sexually transmitted
infections (STIs). Changes in the composition of the bacterial community
are supposed to induce microenvironmental conditions, favoring infections
of the fUGT and enhancing the risk for STIs. We aimed to investigate
microbiome signatures that might be linked to STIs, infection induced
infertility (INFINF) and promiscuity.

Materials and Methods: We sampled cervical swabs of 100 fertile females,
21 females with INFINF and 84 female sex workers (FSW). All swabs were
tested for the presence of Chlamydia trachomatis, Ureaplasma urealyticum
and Neisseria gonorrhoeae and 454-pyrosequencing of the V1/V2 region of
bacterial 16S rRNA genes was performed to assess the microbiome. We
processed raw sequencing data using the software mother and statistical
analyses were carried out using R.

Results: Members of the genus Lactobacillus dominated the microbial
communities in fertile females as well as in INFINF, while the proportion of
Lactobacilli was reduced in FSW. Generally, microbial diversity was low in
fertile females, significantly enhanced in INFINF (p<0.05) and further
elevated in FSW (FSW/fertile: p<0.001, FSW/INFINF: p<0.05). FSW as
well differed from other women when addressing differences in the
microbial community struture between the samples (p<0.001), whereas no
significant changes were observed between INFINF and fertile women. We
identified several indicator species for the FSW and INFINF. Furthermore,
women suffering from N.gonorrhoeae and U. urealyticum infections
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exhibited a microbiomal pattern that differed significantly (p<0.05) from
women without underlying infections of the fUGT.

Discussion: Our results indicate that a disturbed microbiome could play a
role in acquiring both STIs and INFINF. We could also highlight the impact
of sexual behaviour on the urogenital microbiome, which points to its role as
risk factor for STIs not only by enhanced sexual intercourse itself but also
by impared defence through the commensal bacteria colonizing the fUGT.
We will further analyse our data using the obtained sequences as proxy for
metagenomic analysis, aiming for functional predictions on how the
observed microbiomes might influence the microenvironment and use the
results for upcoming functional studies on the impact of the microbiome on
the pathogenicity of STIs.

KMV05

Characterization of bacterial persistence and phenotypic drift
in an acute-chronic murine sepsis model

N. Jbeily*', R. Oertel?, A. Kather', A. Moter’, R. A. Claus', M. W. Pletz'
"Uniklinikum Jena, Experimentelle Andsthesie/Infektionsmedizin und
Krankenhaushygiene, Jena, Germany

2 University Dresden, Institut fiir klinische Pharmakologie, Dresden,
Germany

3Charité-Universititsmedizin Berlin, Biofilmzentrum des Deutschen
Herzzentrums Berlin, Berlin, Germany

Introduction: Intra-abdominal infections are one of the most common
causes of death in patients of the intensive care unit. Peritonitis is further
complicated by abscess formation, a major cause of morbidity and mortality.
It is associated with inconsistency in antibiotic therapy allowing bacterial
persistence. Here, we hypothesised that the variation in the antibiotic therapy
could result in bacterial persistence and abscess formation in an acute-post-
acute sepsis model, and that antibiotic concentration in blood and liver tissue
collected using three antibiotic stratagems affects survival and persistence of
E. coli and Enterococcus spp. as well as abscess formation.

Materials and Methods: For this purpose, we have established the
Peritoneal Contamination and Infection (PCI) sepsis model to mimic the
human situation of diffuse peritonitis with respect to microbe, therapy and
outcome. Mice were intraperitoneally injected with a dilution of human
faecal slurry. The animals were treated with different concentrations of
Meropenem over a period of 10 days and observed over 28 days.

Results and discussion: Primarily, measuring antibiotic concentration, we
highlighted variability in concentration in plasma and tissue within the same
group. We isolated microorganisms in both the acute (day 3) and post-acute
phases (days 10 and 28) of sepsis. At day three, similar to the clinical
situation, we registered positive blood cultures only collected pre-antibiotic
therapy whereas those collected post-antibiotic therapy came back negative.
However, liver cultures were positive at both time points which is of rather
great clinical significance. Whereas blood cultures presented with a single
microorganism, E. coli, in liver tissue 36% also revealed the presence of
Enterococcus spp. At day ten, although blood cultures were negative, liver
cultures remained positive both pre- and post-antibiotic therapy. At day 28,
we observed the formation of abscesses with the presence of E. coli and/or
Enterococcus. Interestingly, we also identified the presence of small colony
variant E. coli with resistance to aminoglycosides. Additionally, with
different treatment protocols, we observed a difference in survival where the
administration of the dose in a 12-hour interval significantly increase
survival compared to animals treated once every 24 hours with a single dose.
With the progression of sepsis along with abscess formation, we also
registered a shift in bone marrow cellularity indicating a dysbalanced
immune response.

Conclusion: We address bacterial survival in tissue during sepsis and
stratify the effect of variable antibiotic therapy on bacterial phenotype and
animal survival. We describe the limitation of blood cultures with respect to
detection of present infection as well as the effectiveness of antibiotics with
respect to reaching target organs. We also highlight the challenge in abscess
formation; although animals were rescued with the administration of
Meropenem, we observed the formation of abscesses with the presence of E.
coli and Enterococci which mimics the clinical situation resulting in
recurrent infections and long-term sequelae.
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Molecular genotyping of 1200 community acquired commensal
and clinical Staphylococcus aureus isolates of the African-
German StaphNet multicenter study
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Objectives: The goal of the African-German StaphNet multicenter study
(www.African-German-Staph.net) is the comparison of genotypic and
phenotypic  patterns of Central European versus  Sub-Saharan
Staphylococcus aureus isolates of commensal versus invasive origin, in a
large prospective community-acquired strain collection.

Materials and Methods: The identity of all 1200 isolates (600 commensal
and 600 invasive strains, collected from 2010 till 2013) were confirmed by
MALDI-TOF (Biotyper, Bruker). They were genoytyped by spa-typing and
DNA microarray (Identibac® S. aureus Genotyping Microarray, Alere)
providing clonal complex (CC) analysis, and dentification of 174 gene loci
(encoding for regulatory, virulence factor, metabolic, antimicrobial
resistance genes). CC subgroups based on microarray profiling were defined
by advanced bioinformatics modelling (affinity propagation).

Results: Geographic specific CC patterns could be found for 38 different
clonal complexes comprising five new sequence types. In Africa, the most
abundant CCs were found to be CC15 (14%) and CC45 (12%) whereas
among German isolates, CC 121 (18%) and CC30 (12%) were most
prevalent. Some CC’s, i.e. CC20, CC50, or CC182 were exclusively
retrieved among German isolates while CC80 and CC88 were only
recovered in Africa. Further gene differences associated with geographic
provenience were found, e.g. for PVL genes, tetK (tetracycline resistance),
the beta lactamase operon and sasG (adhesion protein), each with high
prevalence among African isolates (>50%). Overall, independent of
geographical regions the MRSA prevalence in the community was low (
Conclusion: Genotypic analysis of a large prospective, defined isolate
collection reveals important differences in S. aureus population structure and
the virulence/resistance gene repertoire as a function of the geographic
region and the commensal versus invasive origin. These findings will
provide for enhanced understanding of staphylococcal disease mechanisms
in a cross-continental perspective.
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FOOD MICROBIOLOGY AND FOOD HYGIENE
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Live and let die: How the interaction of Listeria monocytogenes
and Acanthamoeba spp. affects growth and distribution of the
foodborne pathogen

M. Schuppler*!, D. Doyscher?, L. Fieseler’, M. J. Loessner'

'ETH Ziirich, Institute of Food, Nutrition and Health, Ziirich, Germany
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Listeria monocytogenes is a facultative intracellular pathogen causing
listeriosis of humans and many other vertebrate species. Beyond its
intracellular lifestyle the bacteria are ubiquitously found in nature, where
they feature a saprophytic life, sharing many environmental habitats with
predatory protozoa. Acanthamoeba are well known to provide a hideout for
Chlamydia, Legionella and other intracellular pathogens, and had also been
proposed as natural reservoirs for Listeria monocytogenes.

Thus, the aim of this study was to better understand the microbial ecology of
this foodborne pathogen by investigation of the interaction of Listeria and
Acanthamoeba, using co-cultivation experiments and confocal laser
scanning microscopy. In contrast to previous studies claiming survival and
multiplication of L. monocytogenes in Acanthamoeba, we could provide
clear evidence that the bacteria do not persist or multiply following
phagocytosis by the amoebae. Instead, Listeria cells are attracted by
Acanthamoeba trophozoites and accumulate on their surface, forming large
aggregates of densely packed bacteria which we termed "backpacks". These
backpacks seem to be held together by ultra-thin filaments, which are
supposed to stem from the amoebae itself, as suggested by electron
microscopy. Subsequently, the immobilized bacteria "hitchhike" on the
Acanthamoeba trophozoites until they change direction of movement and
start to devour their backpacks by phagocytosis. Further characterization of
this unusual type of interaction revealed that the formation of backpacks is
dependent on bacterial motility, while the mere presence of the flagella is
not sufficient.

Another interesting observation was that non-motile L. monocytogenes
represent a less preferred prey in co-cultures with 4. castellanii. Moreover,
we found that the presence of Acanthamoeba strongly promotes growth of
Listeria in nutrient-poor media. Despite the bacteria representing the prey,
co-culture supported increased multiplication rate and higher viable counts
of the bacteria. Interestingly, direct contact of the microbes is not required,
since the effect also occurred when both microorganisms were cultured
separate in transwell plates. This observation suggests that a diffusible
substance is released from Acanthamoeba which can be utilized by the
bacteria. The identification of the growth promoting factors and their
chemical composition is under investigation.

In conclusion, the results available from our studies demonstrate that
Acanthamoeba spp. do not act directly as environmental reservoirs for L.
monocytogenes. However, both Listeria monocytogenes and Acanthamoeba
seem to profit from this peculiar type of interaction. In particular the lack of
motility and the ability to utilize amoebal metabolites may aid the bacteria to
avoid eradication by amoebal predation in low-nutrient environments.

LMV02

Comparison of the bacterial community structure of Listeria
monocytogenes positive and negative food samples from the
retail market

M. Noll*'?, 8. Kleta’, J. Rau’, S. Al Dahouk’
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Germany

Federal Institute for Risk Assessment (BfR), Berlin, Germany

*Chemisches und Veterincdruntersuchungsamt Stuttgart, Fellbach, Germany

The foodborne pathogen Listeria monocytogenes has been frequently found
in all sectors along the food chain. Therefore food samples are routinely
collected from retail markets in Germany and checked whether they contain
this human pathogen. In our study we were interested in L. monocytogenes
positive food and the effect of the pathogen on the structure and composition
of the original bacterial community. For this reason we applied a combined
approach of terminal restriction fragment length polymorphism (T-RFLP)
analysis and cloning and sequencing of the 16S rRNA gene. Thirty six
different L. monocytogenes positive and 33 similar but L. monocytogenes
negative food samples from the retail market were examined. A significant

shift in the structure of the bacterial community was only found in 3 L.
monocytogenes positive food samples. This shift was independent from the
respective food type. The bacterial community structure of the other positive
food samples were almost similar to those of negative food samples
indicating a minor influence of L. monocytogenes on the bacterial
community composition. As a conclusion L. monocytogenes can be
introduced as a human pathogen in the food chain with low interaction to the
matrix and the orginial bacterial community of the food. Therefore, L.
monocytogenes is inactively surviving in the food matrix and awaiting better
growth conditions after food consumption.

LMV03

Detection and Identification of Pseudomonas Species on Oak
Leaf Lettuce

S. Niibling*', H. Schmidt', A. Weiss'

"Universitit Hohenheim, Lebensmittelmikrobiologie, Stuttgart, Germany

Based on culture-dependent studies, species of the genus Pseudomonas
belong to the most dominant bacterial taxa in the phyllosphere of leafy
vegetables such as lettuce. Some species are important phytopathogens,
cause human infections or are associated with food spoilage. On the other
hand, some species and strains have beneficial bioremediation and
biocontrol activities. Therefore, it is important to investigate the diversity of
the predominant Pseudomonas species on lettuce.

The aim of this study was the culture-independent identification of the main
Pseudomonas species on oak leaf lettuce. Lettuce samples were treated with
a Pulsifier™ device to remove bacteria from the leaf surfaces. The biomass
was harvested and after genomic DNA-isolation a Pseudomonas-specific
PCR was performed. The 990 bp PCR product was ligated into the pPGEM®-
T Easy vector (Promega) and transformed into Escherichia coli JM109
competent cells. Transformant colonies were selected by blue-white
screening. Plasmid-DNA was isolated and the complete insert of each clone
was amplified. The amplicons were analyzed by Amplified rDNA
Restriction Analysis (ARDRA) with a restriction endonuclease (4/ul) to
look for different patterns indicating species variation. Based on these
restriction patterns, the inserts were sequenced. The sequence data were
analyzed by BLAST and compared with the sequences of selected
Pseudomonas reference strains deposited in the GenBank library of the
NCBI. A total of 108 clones were randomly selected for the studies based on
the genus specific Pseudomonas primers. Among the tested clones, 12
different restriction patterns were identified, and three of them occurred
commonly. All tested clones were identified at Pseudomonas species level
by sequencing. Furthermore, all determined species could be associated with
plants and vegetables. Interestingly, phylogenetic analysis showed that the
identified species could be assigned to diverse branches of the Pseudomonas
species taxonomic tree, and are not closely related to each other. Further
analyses include the combination of culture-dependent and -independent
identification of the predominant Pseudomonas species on the same sample
of oak leaf lettuce.

Thus, the results can be compared and offer valuable information on the
actual Pseudomonas microbiota of lettuce leaves.

LMV04

Highly sensitive loop-mediated isothermal amplification for
rapid phage detection in dairy samples

E. Brinks*', N. Wagner', M. Samtlebe?, Z. Atamer”, J. Hinrichs”, H. Neve',
K. Heller'

'Max Rubner-Institut, Department of Microbiology and Biotechnology, Kiel,
Germany

Universitit Hohenheim, Department of Dairy Science and Technology,
Stuttgart, Germany

In dairies, bacteriophage populations capable of infecting lactic acid bacteria
that are used as starter cultures are a persistent challenge for fermentation
processes. Early phage identification is a critical requirement for preventing
fermentation failures and can thus reduce financial losses and save time. For
detection of dairy phages, we therefore adapted loop-mediated isothermal
amplification (LAMP) [1], a method for highly sensitive detection of phage
genomic DNA allowing rapid and easy performance at low costs. A
polymerase with strand displacement activity is required in LAMP, which
allows keeping the temperature constantly at 60-65°C during amplification.
Besides the polymerase, a set of four primers is needed. A typical LAMP-
assay is carried out within one hour and can be performed in laboratories
with standard equipments (i.e., heating block or water bath, microcentrifuge
tubes). A LAMP-assay was developed for Lactococcus lactis phage P680, a
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highly thermo-resistant phage of the widespread 936 phage species [2].
Results are presented for detection of pure phage isolates by LAMP
compared to a standard PCR-based assay. We further tested LAMP with
DNA extracted directly from different whey preparations and compared its
sensitivity with that of the standard PCR assay.

References

[1] Notomi, Okayama, Masubuchi, Yonekawa, Watanabe, Amino, Hase (2000) Nucl.
Acids Res. 28(12):E63.

[2] Capra, Neve, Sorati, Atamer, Hinrichs, Heller, Quiberoni (2013) Int. Dairy J. 30:59-
63.
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Rapid quantification of viable Legionella
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Introduction: We present a new method for rapid detection and viability
assessment of Legionella pneumophila in water. Culture based methods
require 7 to 10 days for this task and are therefore unsuitable for use in
emergency situations. Methods like PCR and lateral flow assay allow a more
rapid detection of Legionella cells, but do not differentiate between live and
dead cells or lack sensitivity for the quantification of low bacterial loads.
Materials and Methods: A transparent macroporous membrane is modified
by immobilization of Legionella specific antibodies. Bacteria are selectively
captured from a water sample by filtration through the membrane. Captured
bacteria are stained by incubating the membrane with an anti-Legionella
pneumophila-Phycoerythrin conjugate solution and an esterase based
viability dye. Microscopic counting of single and double stained cells is
used for quantitative determination of total and viable Legionella load.
Results: High resolution pictures of individual fluorescent stained cells
captured to the membrane were acquired. The limit of detection for esterase
positive Legionella was 10 cells per membrane corresponding to 100 cells
per 100 ml of tap water. The method is robust against particulate
contaminants up to 10 um in size. Total time for one analysis was about 1
hour.

Experiments with other microorganisms and sample matrices e.g.
Salmonella in meat indicate that the test system can also be used for the
quantification of specific bacterial loads in food hygiene and
biotechnological applications.

Discussion: The method presented here permits rapid quantification of
highly diluted target cells. Living bacteria can be distinguished from dead.
The sensitivity for Legionella pneumophila is sufficient for detection of
contaminations at the federally mandated exposure limit. The short analysis
time makes this method useful for finding contamination sources during
outbreaks of Legionellosis and for monitoring the success of
decontamination efforts. Parallelization of sample and reagent handling and
automation of image acquisition appear feasible and would expand the
method into high throughput screening. The system requires only minimal,
portable equipment and can be used outside laboratory environments.

Figure 1
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Fast and effective killing of Bacillus atrophaeus endospores
using a new generation of light-activated vitamin B2 derivatives
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Spore forming bacteria like Bacillus or Clostridium provoke massive
problems in the food and packaging industries as well as in medical and
biotechnological processes due to the highly intrinsic resistance of spores
against a variety of stress factors. Only strong chemical or physical agents
show a satisfactory result in spore decontamination, but these measures
exhibit harmful potentials to humans and are often also harmful for the
environment. In addition, many chemicals are not allowed to get into contact
with food. Alternatively, the photodynamic inactivation (PDI) of
microorganisms and spores presents several positive aspects regarding the
killing efficacy and the environmental hazard. PDI is based on positively
charged and non-toxic dyes (photosensitizers) that attach to the negatively
charged spore surface. Upon irradiation the photosensitizers generate
reactive oxygen species, especially singlet oxygen, that kill spores via
oxidative damage. In a cross-disciplinary approach of physicists, chemists
and biologists, we developed new Flavin derivatives (FLASH-01a, FLASH-
07a) that are based on naturally occurring Vitamin B2 (Riboflavin). We
added one (FLASH-Ola) or eight (FLASH-07a) positive charges to
Riboflavin that allow the attachment of photosensitizers to the spore surface.
The new Flavins convert efficiently visible light energy into singlet oxygen
with a quantum yield of 0.75 + 0.05 and 0.78 + 0.05, respectively. The
absorption spectrum of FLASH-07a matched closely to the emission
spectrum of the non-coherent light source. Incubation of FLASH-0la or
FLASH-07a with Bacillus atrophaeus endospores for 10 seconds and a
following irradiation of 10 seconds with 70 J/cm? caused a biologically
decrease of spore survival of > 3 log,, orders (= 99.9%) in vitro.
Immobilized spores on food related surfaces like polyethylene terephthalate
(PET) were efficiently killed with 7.0 logyy orders (99.99999%) using the
same parameters as for in vitro experiments. Thus, PDI with this new
photosensitizers offer a great potential for a safe and sustainable use in food
industry and environmental technologies as well as in medical applications.
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The use of sodium nitrite in the curing process is a common food
preservation technique for meat products, because of its suggested
antimicrobial effect. Indeed, the addition of nitrite to raw sausages results in
a better elimination of Listeria monocytogenes and Salmonella
Typhimurium. In vitro growth analyses of L. monocytogenes and S.
Typhimurium, taking into account various parameters relevant for sausage
ripening like pH-value, NaCl-concentration, temperature and oxygen
availability, revealed, that the inhibitory effect of nitrite massively increases
in combination with lowering the pH. L. monocytogenes is more sensitive to
the combined inhibitory effect of nitrite and acidification than S.
Typhimurium. It is assumed, that during sausage ripening not nitrite itself,
but rather reactive derivatives are responsible for the observed antimicrobial
activity of the curing agent sodium nitrite. One reactive nitrogen species that
has often been mentioned in this context is nitric oxide. Interestingly, both
pathogenic bacteria, L. monocytogenes and S. Typhimurium, are exposed to
nitric oxide during the infection process. However, whereas S. Typhimurium
is well equipped with NO-detoxification systems (HmpA, NorV, NrfA), no
such systems are described for L. monocytogenes. Global transcriptional
analysis with microarray analyses or next generation sequencing revealed
that acidified nitrite causes massive transcriptional changes in both
organisms. Whereas a global general stress response is induced in L.
monocytogenes (up-regulation of genes encoding for proteins involved in
general stress response, down-regulation of genes encoding for proteins
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involved in cell division, translation, metabolism of lipids and others) a
more directed response can be observed in S. Typhimurium, with impA
being one of the strongest induced genes. The pathogen specific nitrite stress
response might influence the ability of these organisms to withstand nitrite
stress in the food product.

LMV08

Characterization of Staphylococcus carnosus Strains for the
Application in Raw Ham Production

A. Mueller*', G. Fogarassy', A. Bajac', R. Reichhardt', H. Schmidt',

A. Weiss'

!Universitit Hohenheim, Lebensmittelmikrobiologie, Stuttgart, Germany

Particular Staphylococcus carnosus strains are used as starter cultures in
fermented meat. The aim of this study was to investigate if S. carnosus
strains can be identified that improve the organoleptic properties of
fermented raw ham. Therefore, bacterial strains must fulfill certain
characteristics, e.g. an active nitrate reductase, which is important for the
development of a stable color, and proteolytic activity, which is important
for aroma production. Moreover, strains should be regarded as safe
according to the qualified presumption of safety (QPS) system.

More than 70 staphylococcal strains, both commercially available strains
and isolates from different raw meat products, were tested. 42 out of those
74 strains were identified as Staphylococcus carnosus by 16S rRNA gene
sequencing and species-specific PCR (Blaiotta ef al., 2005). Strains were
differentiated by RAPD-PCR with seven different primers. These strains
were tested according to the guidelines of the National Committee for
Clinical and Laboratory Standards (NCCLS) for resistance against 17
antibiotics commonly used in animal health and in human medicine. Two
strains were found to be resistant against ciprofloxacin and one strain
showed resistance against sulfamethoxazole-trimethoprim. Another four
strains were found to be intermediate resistant against cefotaxime.
Furthermore, the potential of the strains to produce the staphylococcal toxins
SEA-SEE and TSST was investigated by PCR analysis. None of the tested
strains carried any genes for toxin production.

The strains were also tested in vitro for their ability to metabolize proteins,
tributyrin and nitrate, as those are the characteristics which are important for
aroma- and color development in ham. Three strains stand out with a nitrate
reductase activity of more than 0.6 mM NaNO,/ 10" KBE x mL". While
most of the strains showed a nitrate activity between 0.3 and 0.5 mM
NaNO,/10” KBE x mL'l, four strains showed no nitrate reduction at all.

At present 13 out of 42 Staphylococcus carnosus strains show the potential
to be used as a starter culture in raw ham. It would be interesting to
investigate their characteristics further in a meat model.

Literature: Blaiotta G, Casaburi A, Villani F. (2005) Identification and differentiation
of Staphylococcus carnosus and Staphylococcus simulans by species-specific PCR
assays of sodA genes. Systematic and Applied Microbiology. 28: 519-526.
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Who lives out there? - Molecular monitoring of the smear
microbiota composition and diversity of surface-ripened red-
smear cheese by high-throughput sequencing

J. Ritschard*'

'ETH Ziirich, Institut fiir Lebensmittelwissenschaften, Erniihrung und
Gesundheit, Labor fiir Lebensmittelmikrobiologie, Ziirich, Switzerland

J. S. Ritschard', L. Amato', E. Arias-Roth?, M. J. Loessner', L. Meile' and
M. Schuppler'

!Institute of Food, Nutrition and Health, ETH Zurich, Schmelzbergstrasse 7,
8092 Zurich, Switzerland

“Agroscope, Institute for Food Sciences, Schwarzenburgstrasse 161, 3003
Bern, Switzerland

The surface of red smear cheeses is characterised by the establishment of a
multifaceted microbial ecosystem during the ripening period, which is
crucial for the development of appropriate sensorial as well as hygienic
properties of the final product. However, microbial contaminants or the type
of packaging during storage may cause severe smear defects, which often
manifest in off-odors and a moist and sticky surface smear [1].

We employed high-throughput sequencing to gain a better insight into the
smear microbiota composition and the microbial diversity of different
cheese surface smears. The results of the 16S rDNA based metagenome and
16S rRNA based metatranscriptome analysis were in line with culture-
dependent analysis and molecular community fingerprinting methods, but
offered a much broader interpretation. An unexpected high diversity of

microorganisms was present in the community profiles realized by high-
throughput sequencing. Surprisingly, not only typical smear microorganisms
were detected, but also various bacteria not previously thought to be
involved in cheese ripening. Our data also suggest that differences in the
relative abundance of 16S rRNA between various smear samples are due to
an altered metabolic activity of smear microorganisms.

In conclusion, total 16S rRNA sequencing proved to be a powerful tool for
the study of the complex cheese surface microbiota, also providing insights
into the metabolic activity of the ecosystem.

References

[1] Amato, L., J.S. Ritschard, O. Kurtz, E. Arias-Roth, C. Lacroix, M.
Schuppler and L. Meile. (2012). Microbial composition of defect smear - A
problem evolving during foil-prepacked storage of red-smear cheeses.
International Dairy Journal. 27, pp. 77-85.
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Growth behavior of different lactic acid bacteria in lupin flour
and lupin protein isolate

C. Fritsch*!, R. F. Vogelz, S. Toelstede’

'Fraunhofer Institut fiir Verfahrenstechnik und Verpackung IVV, Freising,
Germany

’Technische Universitit Miinchen, Technische Mikrobiologie, Freising,
Germany

All over the world, fermented foods play a major role in the human diet.
Besides food preservation, a number of advantages are linked with the
fermentation process like improved flavor and digestibility or reduction of
antinutritives'?. In contrast to soy, the fermentation of lupin, a high protein
and high nutritive legume’, has not been studied extensively so far.
Especially research information on the interaction of secondary plant
metabolites with microorganisms is scare. To contribute to this, the
objective of this study is to investigate the fermentation performance of
different lactic acid bacteria on lupin containing substrates (L. angustifolius
cv. boregine). The metabolism of Lactobacillus (Lb.) plantarum,
Bifidobacterium (B.) animalis ssp. lactis, Pediococcus (P.) pentosaceus and
Lactococcus (L.) lactis ssp. lactis was investigated at their respective
optimum growth temperature on a 10% lupin flour (LF) and 10% lupin
protein isolate (LPI) suspension. Carbohydrate content (10%) and
composition (mainly sucrose, raffinose and stachyose) of the protein
suspension was thereby adjusted to that of lupin flour. Growth behavior
including the competitiveness of the strains tested by statistical MALDI-
TOF MS analysis of microbiota, lactate/acetate production and sugar
utilization (analyzed by HPAEC) was evaluated. Fermentation experiments
revealed that all selected microorganisms were able to grow and metabolize
sugars on LF in the same order of magnitude as on LPI. In comparison, the
growth rate of B. animalis ssp. lactis was slightly higher in LPI suspension
and greater amounts of organic acids (+51.1% lactate, +51.2% acetate) were
produced. On the contrary, Lb. plantarum showed a significantly higher
metabolism activity on LF and L. lactis ssp. lactis was only dominant in the
flour sample. Moreover, fermentation performance of P. pentosaceus was
not significant different (p>0.05) on the two substrates.

In conclusion, fermentation behavior of the studied microorganisms was
apparently not influenced by the secondary plant metabolites occurring in
lupin flour used in this study.

References

(1) Steinkraus, K.H. et al. (1960). J Food Sci, 25 (6), 777-788

(2) Blagden, T.D., Stanley, E.G. (2005). J Food Sci, 70 (3), 186-189
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Non-thermal atmospheric plasmas for food decontamination
U. Schnabel*', R. Niquet', O. Schliiter?, J. Ehlbeck'

!Leibniz Institute for Plasma Science and Technology, Decontamination,
Greifswald, Germany

’Leibniz Institute of Agricultural Engineering Potsdam-Bornim,
Horticultural Engineering, Potsdam, Germany

Introduction: Gentle sanitation of fresh fruits and vegetables is highly
demanded since especially produce that is eaten raw increases the risk of
food borne illnesses. Currently used disinfection or sanitation methods for
fresh fruits and vegetables lack antimicrobial effectiveness, but are high in
costs, water consumption or chemicals. Non-thermal atmospheric pressure
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plasma offers a promising opportunity for the preservation of fresh food.
The antimicrobial effects of plasma are well-known and investigated. [1]
However, the diversity of plasma types and sources as well as the
complexity of plasma chemistry and a variety of food (size, surface, and
composition), each need is specific and requires individual adaptation.
Materials and Methods: 3 different atmospheric pressure plasma set-ups,
constructed by the INP Greifswald, were used with argon and ambient air as
working gases for direct and indirect treatment of fresh fruits/ vegetables or
seed.

Overnight cultures of human and phytopathogens (e.g. Escherichia coli and
Pseudomonas carotovorum)were used in 10° cfu/ ml concentrations for
inoculation of specimen. After plasma treatment the surviving bacteria were
detected by spread plate count method as proliferation assay.

For detection of food quality chlorophyll fluorescence analysis, germination
and sensory examinations were used depending on the specimen.

Results: Depending on the used plasma source, treatment time,
microorganism and specimen, reduction rates greater than 6 log were
achieved. [2-5] The product safety must be increased without affecting the
product quality. Sensory examinations showed only little influences on
texture, appearance and odor.

Discussion/ Conclusion: The advantages of plasma and the generated
microbicidal compounds (reactive oxygen and nitrogen species) which led to
high microbial inactivation on specimens offer a wide rage of possible uses
along the whole value chain. Besides the scientific work, networking is
essential for this kind of interdisciplinary research in order to include the
industrial requirements successfully.
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Impact of different measures on virus inactivation in meat
products

T. Albert*', A. Lange-Starke', J. Christina', A. Petereit’, J. Manteufel®,
J. Straube?, J. Heinze', P. Braun', U. Truyen?, K. Fehlhaber'

!Institut fiir Lebensmittelhygiene, Universitit Leipzig, Leipzig, Germany
’Institut fiir Tierhygiene und Offentliches Veterindrwesen, Universitiit
Leipzig, Leipzig, Germany

Aim: Questions about food safety regarding viral pathogens have become
more important from a scientific as wells as from a public point of view.
Amongst others they are aimed at the stability of viruses under the impact of
different food technologies. In this context data about the influence of
different measures concerning processing of meat products on virus
infectivity was evaluated during three research projects*.

Materials and Methods: Examinations were carried out by in-vitro studies
as well as by experimentally infected meat products. In the studies mainly
human norovirus surrogates (murine norovirus, feline calicivirus) and
influenza viruses (HSN6, H3N8, HINI1) were included. Course of virus
titers, derived by infection of cell cultures and embryonated chicken eggs,
was estimated under the influence of salt, nitrite cured salt, D,L-lactic acid,
bacterial starter and protective cultures as well as of heating and smoking
procedures.

Results and conclusions: In summary, extend of virus inactivation was very
different dependend on virus species and technology tested. In general,
influenza viruses showed a comparatively low stability. Titer of human
norovirus surrogates decreased rapidely during heat treatment at 60 °C, but
the non-thermal treatments salting, curing and fermentation/ripening did not
or did only slightly effect their infectivity. Apart from D,L-lactic acid
bacterial starter cultures did not express any additional antiviral effect on the
tested pathogens. In contrast, cold smoke and liquid smoke treatment lead to
a marked and fast titer reduction of viruses suspended on stainless steel
surfaces.

In the presentation a summary of selected results will be presented and
discusssed.

*These research projects were supported by the German Ministry of Economics and
Technology (via AiF), the FEI (Research Association of the German Food Industry,
Bonn) and the BVDF (Federal Association of the German Meat Industry). Project
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Characterization of the Chlamydia pneumoniae transcriptome
under hypoxic conditions
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J. Rupp™*

"University of Liibeck, Division of Molecular and Clinical Infectiology,
Liibeck, Germany
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Chlamydia pneumoniae is a gram-negative obligate intracellular bacterium
infecting the human respiratory tract. Low oxygen concentrations of 5-10%
occur in the peribronchial tissue and further decline during inflammatory
processes or decreased ventilation. Increased C. pneumoniae growth was
demonstrated in a low oxygen environment. While on the host cell side these
effects were mainly modulated by enhanced stabilization of the hypoxia
inducible factor-1o (HIF-1a), little is known about the transcriptional profile
of C. pneumoniae under hypoxic conditions. We therefore analyzed the
effect of hypoxia on chlamydia by performing transcriptome analysis of C.
pneumoniae. HEp-2 cells were infected with C. pneumoniae CWL029 under
normoxic (20% O,) or hypoxic (2% O,) conditions. Total RNA was isolated
24 hpi and was depleted of human rRNA by the RiboZero rRNA removal
Kit. The chlamydial transcriptome was sequenced using Illumina HigSeq
technology. High quality reads were mapped to the reference genome and
the obtained coverage (counts per gene) was normalized using the RPKM
conversion. Differentially expressed genes were identified using the
statistical analysis NoiSeq.

The sequencing obtained 4.2 - 4.4 x 10® reads per condition whereof 0.8 -
2.8% were mapped to the C. pneumoniae reference genome. Analyzing
differentially expressed genes between normoxic and hypoxic conditions, a
total of 153 genes showed higher and 18 genes showed lower expression
under hypoxia. The expression of genes connected to transcription and
translation including transcriptional regulators, genes of the nucleotide
metabolism as well as ribosomal proteins were increased under hypoxia. The
pentose phosphate pathway (PPP) providing NADPH which is important for
chlamydial metabolism was upregulated under hypoxic conditions as well.
In addition, NADPH is essential for fatty acid metabolism and this
metabolism related genes showed higher expression under hypoxic
conditions. In contrast, shikimate pathway which is interconnected with PPP
and synthesizes aromatic amino acids was downregulated under hypoxia.
Our results demonstrate that hypoxia influences chlamydial gene expression
that is associated with enhanced growth under hypoxic conditions. Ongoing
studies will focus on transcriptional regulators such as sigma-factors to
understand these changes in a low oxygen environment.

MMV02

Characterization of mercaptosuccinate dioxygenase from
Variovorax paradoxus strain B4, a novel cysteine dioxygenase
homologue

U. Brandt*', M. Schiirmann', A. Steinbiichel'

!Institut fiir Molekulare Mikrobiologie und Biotechnologie, Miinster,
Germany

Mercaptosuccinate is a versatile thiol compound with a wide range of
applications, e.g. in quantum dot research. Its metabolism is intensively
investigated in the Gram-negative B-proteobacterium Variovorax paradoxus
strain B4, which can utilize this compound as sole source of energy, carbon
and sulfur. Proteomic studies of strain B4 revealed a putative
mercaptosuccinate dioxygenase, which exhibited highly significant up-
regulation in cells cultivated with mercaptosuccinate compared to cells
grown with succinate or gluconate as carbon source [1]. This putative
mercaptosuccinate dioxygenase is a cysteine dioxygenase homologue and
represents the key enzyme in the degradation of mercaptosuccinate.
Therefore, the enzyme was heterologously expressed, purified and
characterized. The results clearly demonstrated that the enzyme utilizes
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mercaptosuccinate with concomitant consumption of oxygen. Thus, it is
designated as mercaptosuccinate dioxygenase. Succinate and sulfite were
verified as the final reaction products. The obtained kinetic data revealed a
comparably high turnover rate of the enzyme of 12.5 s, which was much
higher than the rates of cysteine dioxygenases characterized so far [2].
Furthermore, the enzyme was highly specific for its substrate, while no
activity was observed with the thiols cysteine, dithiothreitol,
2-mercaptoethanol, and 3-mercaptopropionate. These structurally related
thiols did not have an inhibitory effect, either. Fe(Il) could clearly be
identified as the required metal cofactor of the mercaptosuccinate
dioxygenase. The recently assumed hypothesis for the degradation of
mercaptosuccinate based on proteomic analyses could be strengthened: (i)
mercaptosuccinate is first converted to sulfinosuccinate by the key enzyme
mercaptosuccinate dioxygenase; (ii) subsequently, sulfinosuccinate is
spontaneously hydrolyzed yielding succinate and sulfite; and (iii) while
succinate can then be utilized as carbon source, sulfite has to be detoxified
which is possibly achieved by the previously identified putative
molybdopterin oxidoreductase.

[1] Brandt U, Waletzko C, Voigt B, Hecker M & Steinbiichel A (2014) Appl Microbiol
Biotechnol doi: 10.1007/s00253-014-5811-7.

[2] Dominy JE Jr, Simmons CR, Karplus PA, Gehring AM & Stipanuk MH (2006) J
Bacteriol 188:5561-5569.
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The lipidome of Myxococcus xanthus
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’Institut fiir molekulare Biowissenschaften, Merck Stiftungsprofessur fiir
Molekulare Biotechnologie, Frankfurt a. M., Germany

Myxococcus xanthus is a Gram-negative bacterium mostly abundant in soil.
Myxobacteria are well known for their complex life cycle. Amino acid
deprivation induces the formation of spore-filled fruiting bodies. Besides the
morphological development from vegetative rods to round myxospores
significant changes in the lipidome of developing cells have been observed.
Ether lipids, usually known from extremophile bacteria accumulate during
development and act as signaling molecules during fruiting body and spore
formation. HPLC-MS analysis made it possible to identify a wide range of
lipid species from lysophospholipids to glycerophospholipids and finally to
glycerolipids in one step. By doing so, the complete lipidome of
myxobacteria can be observed at various stages of fruiting body
development and can support the identification of biomarkers for subsequent
experiments.
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The first 2D GC/MS non-targeted metabolomic analysis of
bacteria and archaea by use of the new version of the
automated software MetaboliteDetector

C. Schauer*', C. Nieke', C. Nienhagen', J. Wolf', D. Schomburg'
'Technische Universitiit Braunschweig, Institut fiir Biochemie,
Biotechnologie und Bioinformatik , Braunschweig, Germany

As metabolic networks in microorganisms contain about 600 different
substances, efficient compound separation and identification with
conventional chromatography is limited by the physiochemical parameters
obtained by use of only one single separation column. By using a second
column in 2D GC/MS the separation of chemically similar compounds can
be strongly improved. High scan rates and the two dimensional time axis
increase size and complexity of data files which can only be handled by few
analysis softwares. Up to now, in contrast to 1D GC/MS analysis software,
none of them is automatically combining spectra similarity with retention
time index matching for more reliable compound identification.

Here we present the first 2D GC/MS measurement of bacterial and archaeal
metabolome. We detected several additional metabolites via 2D GC/MS
which were overlain by higher concentrated compounds in 1D GC/MS.
Although we achieved enhanced separation-power with 2D GC/MS,
particular metabolites, e.g. phosphorylated compounds, were shown to be
lost due to sample modulation which is necessary for second column
operation. To cope with challenging 2D GC/MS data processing, we

developed a new version of the MetaboliteDetector software to
automatically analyze complete sample batches. Furthermore our software
carries out an automated compound identification not only based on spectra
similarity but also considering retention time index accuracy.

Our results show the potential and limitations of 2D GC/MS for the analysis
of bacterial and archaeal metabolome compared to conventional 1D GC/MS.
Together with our software customized for complex 2D GC/MS data, we
present a chromatographic application and facilitated data analysis for future
metabolomic studies of bacteria and archaea.

MMV05

New insights into methylotrophy of the thermophilic
methylotroph Bacillus methanolicus

B. Litsanov*', J. Miiller', A. Ochsner', Fa. Meyerl, P. Schiirch',

M. Bortfeld-Miller', P. Kiefer', J. Vorholt'

!Eidgenéssische Technische Hochschule Ziirich (ETH Ziirich), Institut fiir
Mikrobiologie, Ziirich, Switzerland

Bacillus methanolicus represents a unique group of methylotrophic Bacilli
which possesses a soluble NAD -dependent methanol dehydrogenase for
methanol oxidation and the ribulose monophosphate pathway (RuMP) for
formaldehyde assimilation. B. methanolicus is also known for its natural
ability to overproduce glutamate from methanol setting a link between
methylotrophy and its possible biotechnological application. In this study we
aimed to understand the basic metabolic pathways in B. methanolicus during
growth on methanol as single carbon and energy source in comparison to the
multi-carbon based substrate mannitol based on proteome, metabolome and
single enzyme activity measurements.

For the proteome approach we used label-free quantitative proteomics
generating a reference proteome data for this bacterium and compared the
proteome of B. methanolicus on two different carbon sources (methanol and
mannitol) [1]. For the same conditions a metabolome data set with focus on
central metabolites was acquired and analyzed by liquid-chromatography
high accuracy mass spectrometry (LC-HR MS). Additionally the activity of
essential dehydrogenases participating in key reactions related to substrate
oxidation or assimilation in crude lysate fractions from B. methanolicus cells
grown on both substrates were elucidated and connected to the context of the
omics data. In the global proteomic approach, approximately 1200 different
proteins were detected whereas 1000 were used for quantification. Out of
these, 109 proteins showed differential expression on the different carbon
sources. According to this data the utilization of methanol as sole carbon and
energy source influences strongly the level of enzymes of the central
metabolism especially the assimilatory and dissimilatory RuMP as well as
the proteins of the oxidative TCA branch. The performed metabolome
analysis reinforced these findings focusing on the possible importance of the
oxidative RuMP cycle as key metabolic pathway for formaldehyde oxidation
and NADPH generation. The enzyme activities in crude lysate fractions on
both carbon sources revealed in detail different cofactor specificities of
important oxidation reactions which might play essential role for the
differential expression of the corresponding enzymes on the particular
substrates. In summary this study revealed detailed view of the carbon
substrate specific regulation of central metabolic pathways on proteome,
metabolome and single enzyme level in the methylotrophic B. methanolicus
as a promising host for biotechnological applications.
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The essential putative cysteine desulfurase MPN487 from M.
pneumoniae is a H,S producing enzyme and involved in
virulence

S. GroBhennig*', J. Busse', J. Stiilke'

"University of Géttingen, Dept. of General Microbiology, Géttingen,
Germany

Mycoplasma pneumoniae is a human pathogenic bacterium that colonizes
the lower respiratory tract and constitutes a causative agent of atypical
pneumonia. The virulence of M. pneumoniae strongly relies on the
production of hydrogen peroxide leading to the destruction of the host cell
tissue. Here, we report that M. pneumoniae is in addition able to form
hydrogen sulfide (H,S) - a toxic gas that is responsible for hemoxidation and
lysis of red blood cells. H,S has been recognized as a virulence factor in a
large number of oral pathogens. In those bacteria, H,S is produced from L-
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cysteine by the enzyme L-cysteine desulthydrase. However, a homolog is
not present in M. pneumoniae. Instead, we show that the putative L-cysteine
desulfurase MPN487, which is supposed to be involved in Fe-S-cluster
assembly, is the responsible enzyme for H,S formation. Using heterologous
expression and purification of MPN487 in E. coli, we were able to perform
in vitro measurements of H,S production. Additionally, we show that M.
pneumoniae forms hydrogen sulfide from cysteine in vivo and that the
release of H,S leads to hemoxidation thus presenting a potentially novel
aspect of pathogenicity of this minimal organism.

MMVO07

Sulfoglycolysis in Escherichia coli K-12 closes a gap in the
biogeochemical sulfur cycle

D. Schleheck*', M. Weiss', A.- K. Felux', K. Denger’, A. Cook'
"Universitit Konstanz, Mikrobielle Okologie, Konstanz, Germany

Sulfoquinovose (SQ, 6-deoxy-6-sulfoglucose) has been known for 50 years
as the polar headgroup of the plant sulfolipid in the photosynthetic
membranes of all higher plants, mosses, ferns, algae, and most
photosynthetic bacteria; it is also found in some non-photosynthetic bacteria,
and SQ is part of the surface layer of some Archaea. The estimated annual
production is 10,000,000,000 tonnes of SQ, thus comprising a major portion
of the organo-sulfur in nature, where SQ is degraded by bacteria. However,
despite evidence for at least three different degradative pathways in bacteria,
no enzymic reaction or gene in any pathway has been defined, though a
sulfoglycolytic pathway has been proposed. We showed that Escherichia
coli K-12, the most widely-studied prokaryotic model organism, performs
sulfoglycolysis, in addition to standard glycolysis. SQ is catabolized through
four newly discovered reactions that we established using purified,
heterologously expressed enzymes: 6-deoxy-6-sulfoglucose (SQ) isomerase,
6-deoxy-6-sulfofructose (SF) kinase, 6-deoxy-6-sulfofructose-1-phosphate
(SFP) aldolase, and 3-sulfolactaldehyde (SLA) reductase. The enzymes are
encoded in a ten-gene cluster, which probably encodes also regulation,
transport and degradation of the whole sulfolipid. The gene cluster is present
in almost all (>91%) available E. coli genomes, and is widespread in
Enterobacteriaceaec. The pathway yields dihydroxyacetone phosphate
(DHAP), which powers energy conservation and growth of E. coli, and the
sulfonate product 2,3-dihydroxypropane-1-sulphonate (DHPS), which is
excreted. DHPS is mineralized by other bacteria, thus closing the sulphur
cycle within a bacterial community.
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Disinfectants as environmental pollutants: Novel mechanisms of
microbial biotransformation and detoxification
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Greifswald, Germany

Introduction: Hospital disinfection is very important to prevent nosocomial
infections and thus the use of disinfectants is indispensable. Disinfectants
are also widely used in the food industry, livestock farming and in private
households. This broad range of applications results in increasing input of
disinfectants into the environment and an associated accumulation in water
and sediments. Studies in 8 hospitals have shown that the average total use
of disinfectants - excluding alcohol-based ones - is around 4.4 g per bed per
day, corresponding to a wastewater concentration of active ingredients of
about 9 mg per liter (Gartiser et al., 2000). In dry marine sediments
concentrations up to 20 pg per kilogram chlorocresols have been detected
(Kahle and No6h, 2009). However, little is known about the fate of
disinfectants in the environment. We therefore investigated the microbial
biotransformation of p-tert-amylphenol, p-chloro-m-cresol, and 4-chloro-
3,5-dimethylphenol by bacterial and yeast strains mainly isolated from
polluted environments.

Materials and Methods: The analysis employed high pressure liquid
chromatography (HPLC), gas chromatography/mass spectrometry (GC/MS)
and nuclear magnetic resonance spectroscopy (NMR) analysis for structure
elucidation of the products formed.

Results: Microbial attack mainly occurred on the aromatic ring system
resulting in hydroxylated products which were then substrates for ring
fission. Besides dioic acids, products with newly formed pyran and furan
ring structures were detected. In particular, though p-tert-amylphenol was
toxic to the strains used, one of the ring cleavage products was not
(Schlueter et al., 2014). This demonstrates that detoxification of an aromatic
disinfectant can be achieved by ring cleavage. The products formed are
dead-end-products for the strains used, but (i) they are non-toxic and (ii)
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there are many other organisms in natural environments which may be able
to use them as growth or transformation substrates.

Discussion: Thus, our investigations throw light on the fate of active
ingredients of disinfectants in the environment.
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MPVO01

Autopenetrating Bacterial Effector Proteins as Biological
Therapeutics

A.-S. Stolle*', M. A. Schmidt', C. Riiter'

! Center for Molecular Biology of Inflammation, Infectiology, Miinster,
Germany

In the last 20 years biologics including anti-TNFo antibodies have been
discovered and are constantly further developed as very efficient treatment
of auto-immune diseases such as rheumatoid arthritis, inflammatory bowel
disease or psoriasis. However, a bottleneck of any therapeutic drug including
biologics is their bio-availability, which also involves their capacity to reach
also intracellular targets. Cell-penetrating peptides (CPPs) can overcome this
problem by passing cellular barriers and even delivering cargos into cells.
Therefore, they are investigated as potential drug-delivering agents. Riiter et
al. could demonstrate that recombinant Yersinia Outer Protein M (YopM)
from Yersinia enterocolitica has the capacity to overcome cellular barriers
autonomously and thus represents a bacterial CPP. Previously, virulence
factors and effector proteins have been mostly targeted to counteract
infection, however, as these factors have been largely optimized during
coevolution of bacteria with their respective hosts, they might be applicable
also as tools to modulate and/or reduce detrimental immune responses.
Hence, these factors might potentially be employed for therapeutic purposes.
In this project the therapeutic capacity of bacterial effector proteins that are
known to down-regulate pro-inflammatory cytokines is investigated. Here,
we demonstrate the functionality of a recombinant protease, which has
cell-penetrating abilities as demonstrated by immunofluorescence and cell
fractionation. Furthermore, we show that this CPP is functional as it
specifically cleaves a subunit of NFkB in cell lysates as well as in whole
cells. This results e.g. in down-regulation of Interleukin expression in LPS-
stimulated HL60 macrophages. With these features this protease will be an
interesting candidate for further development as a therapeutic for (auto-)
inflammatory diseases.

MPV02

Deletion of the galU gene abolishes the impaired immune
response to uropathogenic E. coli.

Christian. Meyer*', M. Messerer', C. Hoffmann !, R. Haas', S6. Schubert'
'LMU Miinchen, Max von Pettenkofer-Institut, Munich, Germany

Introduction: Uropathogenic Escherichia coli (UPEC) are a major cause of
morbidity causing about 80% of community acquired urinary tract
infections. These exceedingly successful pathogens are equipped with many
different virulence factors, such as siderophores, toxins and adhesins. In
contrast to other E. coli, UPECs have been shown to modulate and impair
the host’s innate immune response. Recently, a novel virulence factor has
been described, named TcpC (Tir-domain containing protein), which
suppresses NF-kB signaling and thereby subverts the innate immune system.
Interestingly, UPEC isolates lacking TcpC are still capable of suppression
the NF-kB mediated proinflammatory cytokine response indicating that
beside TcpC other, yet unknown factors contribute to the immune
suppressive phenotype of UPECs. Here, we further characterize distinct
UPEC mutants to identify UPEC factors that interfere with the host innate
immune system.

Materials and Methods: Distinct transposon mutants of UPECs lack the
immune suppressive phenotype of the parental wild type strain. Site directed
knockout mutants of respective genes were created in the UPEC strain
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UTI89 and analyzed in a macrophage infection model (co-incubation with
J774.A2 macrophages). TNF-a secreted from macrophages was measured
by ELISA and the intracellular survival of UPECs was investigated by
means of gentamicin protection assays. Furthermore, cell toxicity assays and
analyses of bacterial LPS composition have been performed.

Results and discussion: The galU deletion in the UPEC strain UTI89
caused a significant higher cytokine release in J774.A2 macrophages.
Transient recomplementation of the mutant restored the original UPEC
phenotype. Additionally, we showed that intracellular survival in
macrophages is impaired by the mutation. However bacterial or macrophage
survival was not significantly affected in these experiments. As the ga/U
mutant lacks the O-polysaccharide side chain of the lipopolysaccharide
(LPS), we compared it to a waaL deletion mutant, which also lacks the O-
polysaccharide side chain. With this mutant we obtained similar Results:
Therefore we assume that the LPS composition of UPECs contributes
mainly to the impaired immune response to UPECs. Our results further
emphasize the importance of LPS in the interplay between UPEC and host.

MPVO03

SPI-4 mediated adhesion to polarized epithelial cells: is
signaling by chemotaxis sensors involved?

T. Wille!, K. Blank', S. Hoffmann', M. Hensel?, R. G. Gerlach*'

'Robert Koch-Institut, Nachwuchsgruppe 3, Wernigerode, Germany
2Universitit Osnabriick, Institut fiir Mikrobiologie, Osnabriick, Germany

Introduction: Sa/monella enterica serovar Typhimurium (S. Typhimurium)
is a facultative intracellular pathogen with a large variety of virulence
factors clustering together on Salmonella pathogenicity islands (SPI).
Salmonella pathogenicity island 4 (SPI-4) encodes a type I secretion system
(T1SS), a tripartite complex (SiiCDF), that secretes the giant non-fimbrial
adhesin SiiE. This 600 kDa adhesin enables intimate contact of Salmonella
to the apical membrane of polarized epithelial cells which is a prerequisite
for the bacterial invasion process mediated by the SPI-1-encoded type III
secretion system (1). Surface localization of SiiE and hence SP14-dependent
adhesion and invasion, but not SiiE secretion, critically depends on the two
accessory SPI-4 proteins SiiA and SiiB. Both are integral inner membrane
proteins which share significant homology in their transmembrane regions
with proton channels of the Exb/Mot family (2).

Materials and Methods: Protein interaction partners of SiiA, SiiB and SiiF
were identified using in vivo crosslinking with subsequent affinity
purification of cross-linked complexes and mass spectrometry (AP-MS).
Potential protein-protein interactions were evaluated using a bacterial two
hybrid (B2H) system. Knockout strains of interaction partners were tested
for SPI-4 dependent adhesion to and invasion of polarized epithelial cells.
Results: Besides known interactions between SPI-4 components (2) we
identified several methyl-accepting chemotaxis proteins (MCPs) as potential
interaction partners using AP-MS. With B2H we were able to confirm
various interactions between SiiAB and different MCPs. Furthermore, the
MCP Aer and the ABC protein SiiF formed a complex in B2H. Strains
defective for a single MCP were not attenuated for SPI-4 dependent
adhesion to polarized epithelial cells. The same was observed for a cheY
mutant strain which uncouples flagellar motility from MCP signaling.
Discussion: Spatio-temporal localization of SiiE is precisely controlled by
the accessory SiiAB proton channel to allow efficient adhesion to polarized
epithelial cells when the SPI-1 encoded type III secretion system is active.
We think that so far unknown environmental signals provide the switch
between SiiE secretion and retention. Here we show first evidence that
signals perceived by several methyl-accepting chemotaxis proteins could be
involved in that process. Direct protein-protein interactions and
dispensability of chemotaxis (CheY) suggested a non-classical signal
transduction pathway between SiiAB and MCPs.
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The regulation of c-Abl activity in Helicobacter pylori infected
gastric epithelial cells

G. Posselt*!', M. Osterbauer’, S. Wessler'

!Paris Lodron Universitit Salzburg, Mikrobiologie, Salzburg, Austria

Introduction: Infections with the human pathogen Helicobacter pylori (H.
pylori) can lead to severe gastric diseases ranging from chronic gastritis and
ulceration to neoplastic changes in the stomach. H. pylori has developed
sophisticated mechanisms in order to highjack signaling events in host cells
which lead to phenotypic changes and altered cell motility and survival. A
key factor driving these events is the bacterial effector protein CagA, which
is translocated into the host cell cytoplasm, where it is subject to rapid
tyrosine phosphorylation by host kinases of the Src- and c-Abl family. In
addition to the activation-associated tyrosine phosphorylations of c-Abl
(pY245 and pY412) we have identified threonine 735 as a new
phosphorylation site of c-Abl in H. pylori infections. This site is supposed to
contribute to the nuclear-cytoplasmic distribution of c-Abl. In order to
evaluate the effects of T735 phosphorylation to H. pylori mediated effects,
we analyzed c-Abl activation and signaling as well as cell motility and cell
survival in cells expressing c-AbI™ versus c-Abl"***,

Materials and Methods: We have generated a panel of c-Abl mutations
(constitutive active, kinase dead, and T735A, Y245F or Y412F mutants) and
stable cell lines expressing physiologic levels of c-AbI™ and c-AbI"***. In
addition to analyses of the phosphorylation and activation status of c-Abl
(western blot, in vitro kinase assays) and the subcellular localization
(subcellular fractionation, immunofluorescence) in overexpression settings,
we investigated cell survival, cell motility (wound healing assay,
transmigration assays) in the stable cell lines.

Results: The phosphorylation of threonine 735 in c-Abl followed a similar
kinetic as the activation associated tyrosine phosphorylations and is
independent of CagA. Only a minor reduction of pT735 is observed with H.
pylori cagPAl and CagL deletion mutants, whereas the tyrosine
phosphorylation on Y245 and Y412 was strictly dependent on CagL
expression. Although the individual phosphorylations were no precondition
to each other, tyrosine phosphorylation appears enhanced in the c-Abl"™***
mutant. Apart from the activation status, phosphorylation-resistant c-
AbI™¥* displayed elevated nuclear levels and as a consequence increased
cell death in H. pylori infections. Additionally, absent threonine
phosphorylation contributed to the increased cell motility and migration.
Conclusions: c-Abl has been shown to be an important kinase in H. pylori
mediated pathogenesis, however mainly its cytoplasmic kinase activity
received attention. c-Abl has been shown, to shuttle between cytoplasm and
the nucleus, and is able to induce apoptosis in the latter compartment. Here
we propose that H. pylori regulates c-Abl phosphorylation to prevent nuclear
localization of c-Abl and thus controls cellular responses.

MPVO05

Evaluation of Acinetobacter baumannii trimeric autotransporter
adhesin as an adhesion and virulence factor

C. Makobe', D. Frank’, S. Christ', G. Enders', G. Wilharm’, D. Linke”,

T. Wichelhaus', S. Géttig*', V. A. J. Kempf'

'Hospital of the Johann Wolfgang Goethe University, Medical Microbiology
and Infection Control, Frankfurt a. M., Germany

’Robert Koch Institute, Wernigerode Branch, Wernigerode, Germany

*Max Planck Institute for Developmental Biology, Tiibingen, Germany

Introduction: Acinetobacter baumannii is a Gram-negative gamma-
proteobacterium and is recognized as an emerging pathogen causing major
nosocomial infections with multidrug and pan-drug resistance isolates being
reported. However, little is known about its virulence mechanisms. Trimeric
autotransporter adhesins (TAA) have been hypothesized to be important
virulence factors. TAA are modularly constructed consisting of an N-
terminal head domain, neck/stalk domains and a C-terminal membrane
anchor. Our aim was to investigate the TAA of Acinetobacter baumannii,
Ata, and its impact on adhesion, which is a crucial step during bacterial
infections.

Materials and Methods: Acinetobacter baumannii ATCC 17978, two
isogenic ata deficient mutants, ATCC 19606 and five multidrug resistant
clinical isolates were used. afa expression was determined by qRT-PCR and
ata gene mutations were analysed by PCR and Sanger sequencing. The
daTAA bioinformatic toolkit (MPI Tiibingen) was used to analyze TAA
domain structures. Adhesion experiments were performed using coverslips
which were coated with collagen-1, fibronectin, laminin or VCAM-1 using
fluorescence microscopy.
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Results: Expression of ata was detected in ATCC 17978, ATCC 19606 and
clinical isolates but not in the afa deficient mutants. Up to 7-fold Ata
expression rates were noted in clinical isolates and in ATCC 19606
compared to ATCC 17978. ata mutations were present in ATCC 19606 and
clinical isolates compared to ATCC 17978 with yet unknown biological
consequences (range: from 4-14% nucleotide and 4-19% amino acid
sequences). Mutations in Ata domain structure were noted with differences
occurring in the head and neck domains. Deletion of ata led to a severe
adhesion defect of 4. baumannii under static conditions: all clinical isolates,
ATCC 19606 and ATCC 17978 had adhesion numbers up to 24-fold on
fibronectin, 12-fold on collagen-1 and laminin, and 9-fold on VCAM-1 as
compared to the Ata deficient mutants.

Conclusion: The TAA of A. baumannii, Ata, mediates adhesion to
extracellular matrix proteins. afa gene sequence varied between reference
strains and clinical isolates, and expression was upregulated in the clinical
isolates. Thus, Ata could play an important role during infection of A.
baumannii. To verify this, we are currently investigating the impact of Ata
on adhesion and invasion of A. baumannii to and into eukaryotic cells, as
well as virulence in the Galleria mellonella infection model.

MPV06

Physical determinants on surface protein deformation and
staphylococcal attachment - a cautionary tale

H. Peisker*', P. Jung', N. Thewes?, P. Loskill’, M. Bischoff', K. Jacobs®, M.
Herrmann'

!Saarland University, Institute of medical Microbiology, Homburg,
Germany

Saarland University, Experimental Physics, Saarbruecken, Germany
SUniversity of California at Berkeley, Dept. of Bioengineering and
California Institute for Quantitative Biosciences, Berkeley, Germany

Introduction: The interaction of microbial pathogens with artificial or
natural substrates is the crucial step in the pathogenesis of infectious
diseases. Interfacial forces and adhesive protein interactions comprise the
functional principles of the bacterial adherence mechanism; yet, this
interplay is not fully understood. Previous studies almost completely neglect
the influence on adhesion of turgor pressure, cell shape deformation and
surface molecule alteration, and only recently a model on contact formation
and peptidoglycan deformation in spherical bacteria was published. Here we
extend these findings with a quantitative analysis of the interplay of
peptidoglycan elasticity, turgor pressure and surface adhesins on bacterial
adhesion.

Materials and Methods: We assume that attachment might induce a turgor
and cross-linkage dependent peptidoglycan deformation which changes the
possible contact area significantly thus enlarging protein-surface availability
and adhesive strength. To characterize the interplay and identify major
adhesion components we conducted a series of atomic force microscopy
(AFM) experiments using single living cells of Staphylococcus carnosus,
Staphylococcus aureus and S. aureus pbp4 crosslinking mutants. Adhesion
was determined on hydrophilic/hydrophobic substrates using AFM.
Elasticity of purified and native peptidoglycan layers as well as turgor
pressure under various salt concentrations was measured by quantitative
nanomechanical mapping (PeakForce QNM).

Results: Comparing hydrophilic and hydrophobic Si wafers, we found
strong adhesion of S. carnosus to the hydrophobic wafers (up to about 3000
pN) and low adhesion (about 30-50 pN) to the hydrophilic ones.
Measurements of purified peptidoglycan and turgor pressure revealed the
elastic modulus to be in the range of 5-6 MPa for native and about 10 MPa
for purified peptidoglycan sacculi. The turgor pressure was found to be 3-4
MPa under physiological conditions changing significantly when salt
concentration changes.

Conclusions: Our results strongly corroborate a model that the unspecific
adhesion of S. carnosus TM300 is mainly governed by number, properties
and arrangement of the bacterial cell wall proteins. The fact that the form of
the force/distance curves is (i) characteristic of each of the bacterial probes,
(ii) independent of the ’adhesive history’ and (iii) independent of the tip
velocities probed leads us to the conclusion that cell wall proteins may act as
elastic springs. Notably, the latter exhibit a certain degree of freedom (~ 50
nm) which enlarges contact area and thus available adhesion sites for
adhesins on the substrate. Additionally, turgor and peptidoglycan cross-
linking dependent deformation further influences the real contact area
dependent on experimental conditions. Thus, deformation has to be taken
into account before comparing adhesion values for different specimen.
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c-di-AMP signalling in Staphylococcus aureus

A. Griindling*'

'Reader in Molecular Microbiology, Section of Microbiology, Imperial
College London, London, United Kingdom

Abstract has not been submitted.
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Structural analysis of c-di-AMP synthesis by the DAC domain
and downstream c-di-AMP recognition

G. Witte*', Mart. Miiller', T. Deimling'

"University of Munich (LMU), Gene Center and Department of
Biochemistry, AG Hopfner, Munich, Germany

The bacterial DNA-integrity scanning protein A (DisA) has been shown to
form a mobile focus that scans the DNA prior to sporulation and is
responsible for delay in sporulation upon possible DNA-damages (1). We
analyzed Thermotoga maritma DisA in a hybrid methods approach using
biochemical and structural methods and could show that DisA synthesizes c-
di-AMP. This DAC (diadenylate cyclase) -activity is modulated by the
presence of recombination intermediate DNA structures such as Holliday
junctions (2). A decrease in c-di-AMP level then probably serves as a signal
to delay sporulation to ensure viable spores. The DAC-domain catalyzing
the synthesis of c-di-AMP from two molecules of ATP in presence of Mg**
is highly conserved and present in various species. As the presence of a
DAC-domain has been shown to be essential in B.subtilis (3) and might be a
potential antimicrobial drug target we are interested in the DAC-reaction
mechanism. Using a combination of X-ray crystallography and biochemical
assays we were able to identify important catalytic residues and also
pinpoint the metal-coordination site which is essential for the reaction.
As we are just at the beginning of c-di-AMP pathway analysis, little is
known about the structural basis of c-di-AMP binding to proteins except for
a small number of proteins that have been shown to bind the dinucleotide in
biochemical assays (4, 5). To also get structural information about the
recognition of c-di-AMP by its receptor proteins and the possible
discrimination between c-di-AMP and c-di-GMP we are also biophysically
and structurally analyzing proteins that have been shown to bind c-di-AMP
in vitro.
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A nasal epithelial receptor for Staphylococcus aureus WTA
governs adhesion to epithelial cells and modulates nasal
colonization.
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I. Autenrieth', C. Weidenmaier*'
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Nasal colonization is a major risk factor for S. aureus infections (1, 2). The
mechanisms responsible for colonization are still not well understood and
involve several factors on the host and the bacterial side (3). One of the key
factors is a glycopolymer termed cell wall teichoic acid (WTA) of S. aureus,
which governs direct interactions with nasal epithelial surfaces (4). We
recently identified a WTA receptor on nasal epithelial cells that plays a role
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in S. aureus adhesion to nasal surfaces (5). The WTA receptor is termed
SREC-I and is a type F-scavenger receptor that binds WTA in a charge
dependent manner. In flow chamber adhesion assays the WTA/SREC-I
interaction facilitates S. aureus adhesion to epithelial cells by modulating the
initial contact of bacterial- and host cells. The initial interaction then creates
the kinetic window for subsequent, protein/protein interaction mediated,
tight adhesion. Furthermore, we were able to demonstrate an important role
of this WTA-receptor interaction in a “state of the art” cotton rat in vivo
model of nasal colonization. Most importantly, inhibition of WTA mediated
adhesion abrogated nasal colonization in the animal model, and therefore we
propose targeting of this glycopolymer/host-receptor interaction as a novel
strategy to prevent or control S. aureus nasal colonization. This novel
concept could have a considerable impact as it directs the attention to
bacterial glycopolymer/host-receptor interactions, a so far neglected field
with a huge potential for therapeutic interventions.
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Clostridium perfiingens Enterotoxin Targeted Pancreatic
Cancer Therapy using

Clostridium sporogenes
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Clostridial Directed Toxin Therapy (CDTT) could be used as a promising
non-invasive tool for tumor retardation and regression. The lack of early
symptoms and delayed diagnosis of pancreatic cancer makes surgical
interference useless and are responsible for the agressivity and low five-
year-survival rate of the disease (less than 5%). Claudin-3 and Claudin-4 are
overexpressed on the surface membrane of pancreatic cancer cells and are
the only natural receptors for Clostridium perfringens enterotoxin (CPE).
After specific binding to its receptors, CPE triggers tumor lysis. Naturally,
CPE is a sporulation-dependent cytotoxic protein that is released through
mother cell lysis. In this study, cpe was fused to different signal peptide
sequences. The whole fusions were cloned downstream of fetO] promoter
and a constitutive expression and secretion of the cytotoxic protein from
Clostridium sporogenes has been proven using Western Blot. For therapy,
the immunologically inactive recombinant spores could be intravenously
injected into patients, and due to the obligatory anaerobic feature of C.
sporogenes, spores will localize, germinate and secrete CPE only in the
anaerobic necrotic areas inside tumors. This can be considered as a highly
promising therapy for pancreatic cancer.
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Crystal structure of pneumococcal carboxypeptidase DacB and
the impact of carboxypeptidases on pathogenesis
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Introduction: Streptococcus pneumoniae naturally reside in the human oral
cavity but cause also serious local and invasive infections including otitis
media, pneumonia, septicemia, and meningitis. The peptidoglycan (PGN) is

an essential exoskeleton needed to maintain the shape and osmotic stability
of Gram-positive and Gram-negative bacteria. The peptidoglycan is a
complex macromolecule and composed of two the alternating sugars
residues, N-acetylglucosamine (GIcNAc) and N-acetylmuramic acid
(MurNAc), which form oligo-(GleNAc-MurNAc) glycan strands. These
heteropolymers are cross-linked by short peptides to form a complex three-
dimensional scaffold (murein). The cell wall hydrolases such as L,D- and
D,D-carboxypeptidases DacB and DacA respectively, have been shown to
be important for cell division and shape. Here, we were interested in the
crystal structure of DacB and the impact of DacA and DacB on
pneumococcal pathogenesis.

Materials and Methods: Pneumococcal Adac4 and AdacB single and
double mutants were generated in S. pneumoniae by insertion-deletion
mutagenesis. The molecular organization of the genetic loci and the mutants
was conducted using standard molecular techniques such as PCR, RT-PCR
and Northern blot. The mutants were further characterized and compared
with the wild-type strain by immunoblot analysis, growth behavior, flow
cytometry and virulence studies. The effect of the carboxypeptidases
deficiency on phagocytosis was tested using macrophages while the impact
on adherence was investigated using AS549 epithelial cells. The acute
pneumonia mouse infection model and real-time bioimaging was employed
to demonstrate whether the loss of function has any impact on colonization
and invasive infections. Furthermore, new muropeptide species have been
identified in Dac proteins deficient pneumococci by PNG analysis.
Importantly, the structure of DacB was solved successfully.

Results: The DacB, a surface-exposed lipoprotein with L,D
carboxypeptidase activity was characterized at the atomic level. Importantly,
the morphological changes observed in dac-mutants are associated with an
altered peptidoglycan composition and hence, lower bacterial fitness under
infection-related conditions. By employing in vivo mouse infections and cell
cultured-based adherence and invasion assays, we demonstrate that loss-of-
function of DacA and/or DacB impaired full-virulence of pneumococci and
accelerated uptake by professional phagocytes, while adherence to epithelial
cells is decreased.

Conclusions: In this study, we further characterized the crucial role of the
pneumococcal carboxypeptidases DacA and DacB for PGN architecture,
bacterial shape and pathogenesis. By applying in vivo and in vitro
approaches, a close relation between peptidoglycan metabolism and
bacterial pathogenesis was discovered.
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Characterization of the protein translocation channel of
bacterial type III secretion systems
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Bacterial type III protein secretion systems secrete effector proteins that can
alter host cellular functions in order to promote bacterial survival and
colonization. The core unit of type III secretion systems is the so called
needle complex that facilitates substrate secretion through an associated
export apparatus located in the bacterial inner membrane. Recently, we
showed that the central “cup” substructure of the needle complex base is
composed of the small hydrophobic export apparatus components SpaP and
SpaR in the Salmonella secretion system located on pathogenicity island 1.
Here we present evidence that this subcomplex forms the protein
translocation channel of the type III secretion system. We were able to
purify a stable complex formed by SpaP and SpaR and to characterize the
membrane topology and stoichiometry of its components. By blue native
PAGE, we could show that this central complex is ubiquitously present in
flagellar and injectisome-like type III secretion systems. Electron
microscopy showed that the SpaPR complex forms a doughnut-shaped
structure. Its central pore has a diameter of approximately 15 A as judged by
small molecule conductance measurements.

Bacterial type III secretion systems translocate a biochemically diverse set
of substrate proteins at a high rate in one step through at least two
membranes. The presented data shed light on the core complex facilitating
this process and will help to understand a central mechanism of these
virulence associated machines.
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Figure 1
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Identification and functional characterization of plasminogen-
binding proteins of Acinetobacter baumannii
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Introduction: Multidrug resistant Acinetobacter baumannii can cause
severe infections in critically ill patients, mainly in intensive care settings.
Infections caused by A. baumannii include pneumonia and bacteremia. To
establish an infection, pathogens must first contend with the innate immune
response. Complement represents a major barrier to invading pathogens, and
very little is known about factors contributing to complement resistance of
A. baumannii. Here we describe the identification of plasminogen (Plg)-
binding proteins that may contribute to dissemination and complement
evasion by A. baumannii.

Materials and Methods: Far Western blotting of whole cell 4. baumannii
ATCC 19606 lysates and crude membrane extracts was employed to screen
for Plg-binding proteins. Mass spectrometry was used to identify candidate
proteins. Following cloning and production in Escherichia coli, the
recombinant protein was tested for its ability to bind Plg using Western
blotting and ELISA. To localize the binding site, C-terminally truncated
proteins were also analyzed by ELISA. Furthermore, we analyzed
degradation of fibrinogen as well as the key complement component C3b by
p41-bound, activated plasmin.

Results: Western blotting revealed at least five potential Plg-binding
proteins present in A. baumannii. After Triton X-114 phase partitioning, two
of the potential Plg binding proteins fractioned into the hydrophobic phase,
and were identified, using mass spectrometry, as a heat shock protein of 41
kDa as well as an outer membrane protein, OmpW, of 21 kDa. The 41 kDa
protein was shown to be surface exposed and tentatively termed p4l.
Following purification by affinity chromatography, recombinant p41 was
able to bind Plg. Binding of Plg was strongly dependent on lysine residues
and could be inhibited by addition of tranexamic acid. The C-terminal lysine
residues of p41 seem to be involved in Plg binding, as truncation of the C-
terminus significantly diminished binding. Degradation assays showed that
Plg bound to p4l was able to degrade both fibrinogen and the central
complement component C3b, following activation to plasmin via urokinase-
type Plg activator (uPA).

Discussion: Little is known about how A. baumannii evades the complement
system to establish an infection in the host. Here we show for the first time,
that A. baumannii is able to bind human Plg through at least one surface
exposed Plg binding protein. Plg bound to p4l is accessible to uPA.
Following activation, p41-bound plasmin was able to degrade its natural
substrate fibrinogen and complement component C3b. One strategy of A.
baumannii to survive in human serum may thus entail the acquisition of
plasminogen, to resist opsonization and complement-mediated killing, and
aid in dissemination of the pathogens.
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Bartonella henselae is a facultative intracellular bacterium and the causative
agent of bacillary angiomatosis, a vascular-proliferative disease
characterized by the tumorous growth of capillary sized vessels in immune
suppressed patients. In recent years there has been a growing interest in the
contribution of myeloid cells to cancer progression through
microenvironmental control of tumor invasion and angiogenesis. In
particular, a pro-angiogenic subset of circulating progenitor cells (Myeloid
Angiogenic Cells; MACs) have been implicated as important accessory cells
in both regenerative and pathological angiogenic conditions. To date,
however, knowledge about how B. henselae interacts with myeloid cells and
how they might contribute to B. henselae related pathological angiogenesis
is still limited. Our investigations revealed that MACs are readily infected
with B. henselae and that infection inhibits apoptosis, increases migratory
capacity and activates the hypoxia inducible factor 1 (HIF-1) dependent pro-
angiogenic program. Infected MACs developed a vascular mimicry
phenotype over long term culture and in a 3D spheroid assay of sprouting
angiogenesis they incorporated into growing endothelium and increased the
rate of sprouting angiogenesis in a paracrine manner. Phenotypic analysis of
infected cells (FACS, gene microarray) revealed that this increase in
angiogenic activity was associated with the development of a distinct
macrophage phenotype including upregulation of angiogenic and matrix
remodeling genetic programs and a predominantly M2 anti-inflammatory
activation profile. Finally, analysis of cytokine secretion profiles from
infected cells revealed that B. henselae infected MACs release a diverse
array of inflammatory-angiogenic cytokines and matrix remodeling
compounds creating a tumor-like paracrine microenvironment with a high
potential to promote pathological tissue growth. These results provide new
insights into the interaction of B. henselae with myeloid cells and highlight
their role as paracrine mediators of B. henselae induced vascular tumor
formation. Furthermore, these findings establish a connection between the
manipulation of myeloid cell responses by intracellular bacteria and the
creation of stimulatory microenvironments that promote pathological tissue
growth in conditions such as cancer.
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Legionella pneumophila is a Gram-negative bacterium, which naturally
inhabits freshwaters. It replicates intracellularly in amoebae but also in
human alveolar macrophages. After inhalation of Legionella-containing
aerosols, the bacterium can colonize the human lung, destroy lung tissue and
cause Legionnaires’ disease, a severe form of atypical pneumonia. The
macrophage infectivity potentiator (Mip) is a membrane-associated protein
with peptidyl-prolyl cis/trans isomerase (PPlase) activity. The Mip-negative
strain shows a reduced intracellular replication in macrophages or amoebae
and is attenuated in the guinea pig infection model. Although Mip was one
of the first identified virulence factors, its role during infection and its
natural substrate remain unclear. We screened the Mip negative mutant for
additional phenotypes and found, that Mip plays a role in temperature
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tolerance, sliding motility, serum resistance and oxidative stress. A
comparison of L. pneumophila Corby (wildtype) and an isogenic mip knock-
out mutant revealed similar growth rates in liquid medium. Interestingly, the
protein concentration of the cell free culture supernatant of the Mip-negative
strain was higher. A proteomic approach corroborated Mip-dependent
changes in the secretome profiles and revealed the increase of several
proteins in the absense of Mip. Among these was the PPlase PpiB and the
catalase KatG. We assumed, that PpiB compensates for the lack of Mip-
dependent PPlase activity. Hence, we generated isogenic AppiB single and
AppiBAmip double mutants and tested these strains for intracellular
replication, temperature tolerance, sliding motility, serum resistance and
oxidative stress. All mutants revealed defects in the tested phenotypes,
whereby the double mutant strain was more severly affected. We show for
the first time, that PPlases are responsible for various physiological
processess in L. pneumophila and that PpiB can in part compensate for the
lack of the Mip-dependent PPlase activity. Finally, we propose that the Mip-
dependent phenotypes are indirect effects of regulatory pathways, where the
PPlase is involved.
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Improved plaque assay identifies a novel anti-Chlamydia
ceramide derivative with altered intracellular localization
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Chlamydia spp. are obligate intracellular bacterial pathogens found inside
the eukaryotic host cell in a membrane-bound compartment, the inclusion.
Chlamydia spp. lack a number of biosynthetic pathways and are therefore
auxotroph for different nutrients including amino acids and lipids. As an
example, sphingolipids are acquired from the host and are essential for
Chlamydia propagation. In this study we have established and validated a
novel plaque assay for the titration of Chlamydia species. This assay allows
for convenient and fast screening and quantification of substances with anti-
chlamydial activity. Moreover, using this immunofluorescence-based assay
we are able to stain plaques for both bacterial and cellular markers on a
single-cell level, enabling us to analyze plaque morphology in great detail
and to discriminate potential clonal differences among Chlamydia infectious
particles and the host cell response. Interestingly, different inhibitors of
sphingolipid metabolism displayed species-specific effects on Chlamydia
plaque formation. We next synthesized and tested several NBD-labeled,
nonconvertible analogues of Cje-ceramide, the natural precursor of
sphingomyelin. 1-O-methyl-C,s-ceramide was found to strongly reduce
plaque numbers comparable to the antibiotic chloramphenicol and also
inhibited Chlamydia propagation and infectious progeny formation in a
single infectious cycle. Additionally, NBD-labeled 1-O-methyl-C¢-
ceramide was not taken up by the chlamydial inclusion in contrast to NBD-
labeled C ¢-ceramide, which accumulates in bacterial membranes. Taken
together, with this new plaque assay we were able to discover a novel and
highly potent anti-chlamydial compound. Further, with the work presented
here we aim to understand sphingolipid acquisition routes and biosynthetic
pathways employed by Chlamydia spp.
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Correlative super resolution/atomic force microscopy unravels
the localization of two protein secretion systems during invasion
of polarized epithelial cells by Salmonella enterica
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Salmonella enterica is an important gastrointestinal pathogen of humans and
animals with the ability to invade non-phagocytic cells and to persist and
proliferate within mammalian cells. Invasion of polarized epithelial cells by
Salmonella requires the cooperative activity of two protein secretion
systems'. The type I secretion system (SPI4-T1SS) mediates close contact to
the apical side of polarized epithelial cells via the giant non-fimbrial adhesin
SiiE® binding an apical glycan structure™ and the type III secretion system
(SPI1-T3SS) translocates effector proteins inside the host cell leading to
actin remodeling and uptake of Salmonella. Whereas synchronized activity
of both SPI1-T3SS and SPI4-TISS is known, the localization of these
systems and the form of their interaction is ill-defined.

Direct Stochastic Optical Reconstruction Microscopy (dASTORM)* is a
versatile tool to resolve structures in nanometer range and enables us for the
first time to visualize both secretion systems in living bacteria. Local point
pattern analysis according to Getis and Franklin’ allows the calculation of
clustering or co-clustering of both secretion systems. To distinguish between
non-active and actively translocating SPI1-T3SS, we established a stably
transfected MDCK cell line harboring the SPI1 effector SipA and its
chaperone InvB fused to eGFP. This allows us to follow the recruitment of
InvB to the site of translocation forming distinct foci® while SipA is
translocated. In combination with dual color dSSTORM, we determined the
co-clustering of active SPI1-T3SS with SPI4-TISS. Combined with
correlative atomic force microscopy (AFM) revealing the cellular
positioning of the SPI1-T3SS and SPI4-T1SS in relation to the host cell
surface, we are able to follow the formation of the microcompartment
involving these two systems at the zone of contact between Salmonella and
its host cells. Changes in the host cell surface structure like microvilli
effacement or ruffle formation also indicate SPI1-T3SS activity and
therefore reveal the state of invasion of the observed Salmonella. Our
findings suggest that the cooperation of SPI1-T3SS and SPI4-TISS is not
only based on successive processes but also on the subcellular localization
of these secretion systems.
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Introduction: Streptococcus pyogenes (Group A Streptococcus, GAS) is an
important human pathogen which is associated with superficial infections of
the skin and the naso-pharynx as well as with severe toxic and invasive
diseases like rheumatic fever. In the past years, small non-coding RNAs
(sRNAs) have attracted attention as a new class of gene regulators. The aim
of this study was to analyze the impact of the SRNA candidate 26 on the
virulence of GAS serotypes M49 and M18.

Materials and Methods: Recombinant plasmids were constructed in
Escherichia coli DH5a and used to generate a deletion mutant as well as a
complementation and an overexpression strain of the respective gene.
Afterwards, GAS M49 and M18 were transformed with the plasmids. The
resulting mutant strains were analyzed in vifro concerning growth, survival
in human blood, capsule synthesis, and resistance towards phagocytosis.
Furthermore, virulence was determined in in vivo employing a mouse
infection model.

Results: With regard to its survival skills in human blood, the deletion
mutant showed significant differences compared to the wildtype (WT).
Growth of GAS M49 A26 in human blood was only slightly inhibited.
However, in blood samples which inhibited the growth of the WT, growth of
the deletion mutant was strongly enhanced compared to the WT. Growth in
human plasma was not affected in the mutant and in a phagocytosis
experiment, no significant differences between mutant and WT could be
detected. In the mouse infection model, the GAS M49 deletion mutant
showed an increased virulence compared to the WT. RNAseq transcriptome
analysis identified a set of putative target genes of candidate 26.
Determination of the hyaluronic acid content revealed a significantly
reduced capsule in the GAS M18 deletion mutant.
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Discussion: GAS M49 A26 showed a conditionally increased growth in
human blood and enhanced virulence in a mouse infection model. Due to the
mutant’s behavior in human serum and its survival of phagocytosis, we
propose that a cellular component might be responsible for this phenotype.
Capsule production was unaffected in M49, whereas M18 strains showed
candidate 26-dependet changes of capsule synthesis. This result hints
towards a serotype-specific target repertoire of candidate 26. The next step is
to verify and characterize candidate 26 targets.

MPV19
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metabolism and biofilm matrix production in a hypervariable
Staphylococcus epidermidis strain
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Staphylococcus epidermidis is primarily a commensal of the healthy human
skin and mucosa, but also a common causes of health care-associated
infections. Our previous studies aimed at the elucidation of genetic and
regulatory factors contributing to the establishment of S. epidermidis as a
nosocomial pathogen. In this respect, biofilm formation on indwelling
medical devices proved to be a crucial pathomechanism. We found that
biofilm-forming S. epidermidis are extremely versatile microorganisms with
an enormous potential to rapidly adapt to a changing environment both by
genetic and regulatory mechanisms. These adaptive processes not only affect
the virulence potential of the bacteria, but are also accompanied by varying
metabolic patterns. Recently, we have focussed on the role of non-coding
RNAs (nc-RNAs) in the control of biofilm formation and metabolic
adaptation. In S. aureus, the nc-RNA RsaE is known to down-regulate key
enzymes of the central carbon metabolism'. Here, we demonstrate that RsaE
is conserved and heterogeneously expressed in S. epidermidis clinical
isolates, which were sampled during the course of a fatal infection from an
immunocompromised patient’. The isolates were found to be highly variable
in their biofilm matrix composition, and biofilm-negative chromosomal
deletion variants occurred spontaneously at high frequencies. Varying
transcriptome profiles of the isolates were recorded with significant
differences regarding central carbon utilisation, aminosugar synthesis and
amino acid metabolism. Interestingly, overexpression of RsaE enhanced
polysaccharide-matrix (PIA)-mediated biofilm formation and triggered
varying arginine utilisation patterns. Additionally, RsaE overexpression
almost completely abolished the occurrence of the spontaneous biofilm-
negative deletion variants in those isolates. Currently, there is growing
evidence that ncRNAs represent missing links in the complex gene
regulation networks of staphylococci. The combined data presented here
suggest that RsaE not only controls major metabolic pathways in S.
epidermidis, but is also involved in the (re-)organisation of the genetic
material by an unknown mechanism. The possible impact of these findings
for the generation of phenotypic and genetic heterogeneity and, finally, the
adaptation power of nosocomial S. epidermidis is discussed.
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Cystic Fibrosis (CF) is one of the most common genetic diseases in Europe
and North America. The mutation of a transmembrane chloride channel
leads to a defective chloride ion transport which in turn leads to increased
viscosity of the mucus and to reduced clearance of inhaled microorganisms.
Patients suffering from CF develop chronic lung infections which are often
caused by simultaneous infections with various species capable of
colonizing the lung epithelium and forming biofilms. The composition of the
bacterial community and the prevalence of bacterial species changes during
progression of the disease. Here we analyzed the changes of the proteome
composition of eight isolates of one of the major CF threats, Pseudomonas
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aeruginosa, isolated from two patients who were intermittently colonized
with this pathogen. As a starting point cytosolic proteins were analyzed by
mass spectrometry applying the data-independent acquisition mode (MS")
and leading to the identification and quantification of about 2,500 different
proteins. Early adaptation processes of P. aeruginosa to the CF lung are
characterized by the mutation of global regulators (reviewed in (Folkesson et
al., 2012). P. aeruginosa strains isolated in the later course of the disease
carry mutations in the retS sensor kinase and/or the gacS/A two-component
system. Accordingly, major changes between the isolates on the proteome
level were observed for secretion systems T3SS and T6SS. Notably, various
other virulence-associated functions, e.g. motility or phenazine biosynthesis,
were affected as well. Moreover, various general metabolic pathways were
found to be differentially expressed between the early and later isolates
indicating that host-adaptation during infection is a complex and dynamic
process.

Folkesson, A., Jelsbak, L., Yang, L., Johansen, H.K., Ciofu, O., Heiby, N.,
and Molin, S. (2012). Adaptation of Pseudomonas aeruginosa to the cystic
fibrosis airway: an evolutionary perspective. Nat. Rev. Microbiol. 70, 841-
851.
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The Gram-negative human pathogen Pseudomonas aeruginosa causes a
wide range of infections with severe morbidity and mortality cases [1].
Among many virulence factors produced by P. aeruginosa are several
phospholipases which are classified into four major groups (A, B, C and D)
depending on the position of hydrolysis within a phospholipid. They are
known to contribute to nutrient utilization, phospholipid homeostasis,
damage of host cell membranes and modulation of lipid signaling in
eukaryotic cells [2, 3]. Here, we present PIbF, a newly identified
phospholipase B of P. aeruginosa with broad substrate spectrum. It is able
to hydrolyse both acyl chains in phospholipids with bound saturated,
unsaturated, short and long fatty acids. Subcellular localisation experiments
revealed that PIbF is anchored to the bacterial inner membrane with a single
transmembrane (TM) helix located at its N-terminus and its C-terminal
domain exposed to the periplasm. Recently, we solved the X-ray structure of
dimeric PIbF at 2A resolution which revealed a unique dimerisation mode
through interaction of the TM helices. Immunoblotting and cross-linking
experiments indicated that PIbF exists in both monomeric and dimeric form
in the bacterial membrane. A PIbF variant with Val residues within the TM
helix replaced by Ala showed reduced dimerisation and increased catalytic
activity as compared to wild-type PIbF suggesting that dimerization
negatively regulates PIbF activity. We further observed that a P. aeruginosa
AplbF mutant produced thicker biofilms and its virulence was significantly
reduced in a Drosophila melanogaster infection model. Interestingly, we
could identify in the crystal structure fatty acid ligands bound in the active
site; this finding was confirmed with purified PIbF by GC-MS analysis. We
assume that these fatty acids may represent lipid messengers which could
provide a link to virulence properties of P. aeruginosa. Furthermore, the
regulatory role of PIbF-dimerization in cellular process triggered by lipid
messengers may represent a novel cell-signalling mechanism of P.
aeruginosa.
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Itaconate (methylensuccinate) has recently been identified as one of the
antimicrobial compounds produced by macrophages upon activation (/,2).
This compound is a potent inhibitor of the key enzyme of the glyoxylate
cycle, isocitrate lyase, which is important for survival of many pathogens
within macrophages (2-4). The growth of Yersinia pestis in activated
macrophages requires the functioning of the rip operon (rip stays for
required for intracellular proliferation) (5). We have recently shown that Y.
pestis’ rip operon encodes three genes involved in itaconate degradation,
namely itaconate CoA transferase (RipA), itaconyl-CoA isomerase /
mesaconyl-CoA hydratase (RipB), and (S)-citramalyl-CoA lyase (RipC) (6).
The corresponding genes can be found in many other pathogens including
Salmonella Typhimurium. Now we show that Sa/monella Typhimurium is
capable to grow on itaconate as a sole carbon and energy source using the
enzymes encoded by the rip operon. Furthermore, we were able to detect the
corresponding enzyme activities in Sa/monella Typhimurium cell extracts.
The ripB and ripC knockout mutants were unable to grow on itaconate, and
their growth on acetate in the presence of itaconate was significantly
impaired. Interestingly, the ripA, ripB and ripC mutants were severely
attenuated in cybb™ nos2”" mice, further confirming the importance of rip
operon for the pathogenesis. Our study identifies itaconate as an important
growth substrate for Sa/monella Typhimurium during infection.
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INFECTION EPIDEMIOLOGY AND POPULATION
GENETICS
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Whole genome sequencing approach to determine the
acquisition of vanB gene clusters in epidemic strains of
Enterococcus faecium ST192 in Germany

J. Bender*', A. Kalmbach', M. Steglich', U. Niibel?, I. Klare', G. Werner'
'Robert Koch-Institut, Wernigerode, Germany

’Leibniz-Institut DSMZ, Braunschweig, Germany

Objective: Vancomycin-resistant enterococci (VRE) were isolated with
increasing frequencies in recent years. Hospital-associated strains of E.
faecium become VRE by acquiring mobile vanA4 or vanB type gene clusters.
Independent acquisition of the vanB-encoding Tn/549 transposon was
reported, thus leading to the emergence of clonally distinct VRE
populations. Strains of MLST ST192 containing vanB were on the rise in
Germany, i.a. by causing several outbreaks. To elucidate different aspects of
spread of vanB type resistance (clonal spread vs. independent acquisition of
vanB), we set out to characterize a set of clinical ST192 isolates by
molecular methods including whole genome sequencing (WGS). We also
analyzed vanB E. faecium of various MLST types to determine insertion
sites and transferability of the vanB transposon.

Materials and Methods: Clinical E. faecium isolates were collected at the
National Reference Center. Isolates were characterized by presence of
several marker genes (esp, hyl, 1S16, vanB), prior to determination of the
MLST type for a representative subset of strains (2009 -2012; >20
institutions). Selected isolates were sequenced by Illumina technology.
Integration sites of vanB were determined by PCR and WGS. Transferability
of the mobile vanB element was examined by filter-mating experiments with
a series of donor and recipient strains.

Results: WGS revealed the integration of the vanB transposon at distinct
chromosomal loci. Insertion sites differed from those reported for vanB
enterococci from other countries, thus representing novel hot spots for
insertion. Transferability of the resistance cassette to various E. faecium
strains showed a donor-dependent integration of the vanB element.
Analyzing surrounding genomic regions before and after transfer of the
vanB transposon suggests the transposition of a large chromosomal
fragment, thereby co-transferring virulence genes if located in close

proximity. Transfer of the vanB locus to closely related E. faecalis strains
remained unsuccessful.

Conclusion: WGS and subsequent molecular analyses disclosed genetic
requirements necessary for acquisition of vanB gene clusters in related
clinical isolates of E. faecium ST192. Co-transfer of flanking DNA regions
could mobilize colonizing and virulence factors. As integration appears to
occur in a site-specific manner, we hypothesize that the absence of vanB
type resistance in E. faecalis is due to the lack of certain insertion sites in the
genomes of this species.
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Introduction: Consumption of contaminated raw almonds was the source of
three outbreaks of Sa/monella enterica serovar Enteritidis between 2000 and
2006. The S. Enteritidis (SE) strains from these outbreaks had rare phage
types (PT), SE PT30 (2000-2001, 2005-06) and SE PT9c (2003-4). In this
study, we determined the complete genome sequence for 2 outbreak-related
strains, a 2001 SE PT30 strain isolated from almonds and a 2004 SE PT9¢
clinical strain. The whole genome relatedness through SNP analysis of
additional SE PT30 and SE PT9c clinical and environmental strains was
determined by employing whole genome shotgun (WGS) sequencing.
Materials and Methods: Both 454 (15-20X coverage) and Illumina MiSeq
(>200X coverage) technologies were used to sequence the 2 SE strains to
completion. The 454 shotgun and paired-end sequencing reads were
assembled into initial contigs using Newbler assembly software (v2.1), and
the remaining gaps were closed using Sanger sequencing and Geneious
software (v7.0). Final base calls were discerned utilizing Illumina reads.
Subsequently, Illumina sequencing reads (~200 X coverage) were employed
to identify SNPs in the genomes of additional clinical and environmental
isolates by mapping a reference genome using Geneious and Breseq (v0.24)
software programs.

Results: Genomic analysis of the complete genomes of SE PT30 and SE
PT9¢ demonstrated 4490 conserved chromosomal genes with 122 unique
genes and 99 unique genes in the SE PT30 strain and PT9c strain,
respectively. Most unique genes between the two phage types were
prophage genes. SNP analysis of non-duplicated regions demonstrated very
stable genomes. Among eight SE PT30 environmental and clinical strains
collected over a S-year period, only 15 SNPs were observed, and two SE
PT30 strains also possessed unique plasmids. Among four SE PT9c
environmental and clinical strains collected in 2004, only 7 SNPs and one
unique plasmid were identified.

Conclusion: This study demonstrates that S. Enteritids strains associated
with almond outbreaks have a highly conserved genetic backbone and
distinct prophage genes can distinguish these PT. This study confirms the
resolving ability of whole-genome analysis to distinguish clonal isolates,
and suggests that S. Enteritidis PT30 strains are genomically stable over
several years. This stability may be the result of genetic selection for
persistence in the almond orchard, since early isolates exhibit more genomic
complexity than isolates recovered years later.

MSV03

Population dynamics of Staphylococcus aureus recovered from
the airways of cystic fibrosis patients during a longitudinal
prospective observational multicenter study

N. Braun', T. Janssen', C. Vogell, K. Becker!, G. Peters', B. Kahl*!
"University Hospital Miinster, Medical Microbiology, Miinster, Germany

Introduction: Staphylococcus aureus is not only the first but also one of the
most prevalent and persistent pathogens cultured from the airways of CF-
patients.

Objectives: The aim of this prospective longitudinal multicenter study was
to dissect colonization from infection in patients with S. aureus cultured
from the airways by determining a variety of host- and pathogen specific
parameters.
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Materials and Methods: Inclusion criteria: >6 years, persistent S. aureus
cultures from airway specimens within the year before recruitment.
Specimens were processed at the study laboratory in Muenster. S. aureus
isolates from primary cultures were distinguished by phenotypical
appearance (hemolysis, pigmentation, size). All isolates were analyzed by
spa sequence typing.

Results: Data were collected for 195 patients from 16 centers in Germany
and 1 center in Austria. 75 female (38.5%) with a mean age of 15.7 years
(range 5 to 41 y) were recruited; 49% patients were AF508 homozygous.
Data from 1359 visits were evaluated (mean visits/ patient: 7). 1381 of 1897
specimen (73%) were positive for S. aureus. 3963 S. aureus isolates were
recovered from nasal and throat swabs, sputa or nasal lavage. The isolates
could be assigned to 269 different spa types. During the observation period
up to 12 different S. aureus clones were isolated from individual patients.
174 clones (65%) were unique clones present in individual patients only,
while the 4 most prevalent clones (spa types t084, t091, t015, t008) were
present in 16, 14, 12 and 10 centers and recovered from the airways of 99
patients (52%).

Conclusions: The results of our study revealed that most patients were
infected by their individual clone, while 4 clones were present in many CF
centers and in many patients. Such distribution indicates that CF patients
acquire not only special but also clones, which are prevalent in the
community.

MSVo04

Establishing a molecular test assay based on genomic analysis of
multidrug-resistant  Mycobacterium  tuberculosis  outbreak
strains from Gabon

P. Beckert*'?, E. Bruske®, A. N. Traoré’, D. Kombila*, A. Alabi*, H. Lay’,
1.-S. Frick®, S. Janssen®, B. Lell’, M. P. Grobusch®, P. Kremsner®, T. A.
Kohl',

S. Riisch-Gerdes’, M. Frank®, S. Niemann'?

'Research Center Borstel, Molecular Mycobacteriology, Borstel, Germany
’German Center for Infection Research, Borstel, Germany

University of Tuebingen, Institute for Tropical Medicine, Tuebingen,
Germany

“Albert Schweitzer Hospital, Medical Research Unit, Lambaréné, Gabon
JUniversity of Tuebingen, Institute of Medical Microbiology and Hygiene,
Tuebingen, Germany

SUniversity of Amsterdam, Academic Medical Center, Amsterdam,
Netherlands

"National Reference Center for Mycobacteria, Borstel, Germany

Tuberculosis (TB) is still a fatal infectious disease. The WHO reported an
estimated number of 8.6 million new infected people and 1.3 million died
from the disease in 2012. Over the last years, the number of people infected
with multidrug-resistant (MDR) TB (strains resistant to the first line drugs
isoniazid and rifampicin) is increasing. According to WHO the number of
notified MDR TB cases in Africa doubled since 2010. Emergence of MDR
TB is a challenge for the healthcare system. Especially in Africa with its
high rate of HIV co- infected people, the effective transmission of MDR TB
is a threatening scenario. To prevent spreading of MDR TB and apply
effective treatment to patients we analyzed Mycobacterium tuberculosis (M.
tb) strains from a rural area in the high incidence country Gabon.

Our analysis revealed a cluster of MDR strains of the Haarlem genotype in
Gabon. Establishing a molecular test assay to identify those MDR strains
and to stop further spreading is urgently needed. Therefore we performed
whole genome sequencing (Illumina MiSeq) on all MDR strains from
Gabon to identify a cluster specific Single Nucleotide Polymorphism (SNP)
in the genome of the MDR strains. To exclude SNPs specific for strains of
the Haarlem genotype as well as SNPs specific for MDR strains, we
sequenced further antibiotic susceptible Haarlem strains and MDR Haarlem
strains from Sierra Leone, Swaziland, Ghana and Germany.

The genome analysis of the 58 strains showed 30 unique SNPs for the MDR
cluster in Gabon. Among these 30 SNPs four are synonymous (genes:
Rv0402c, Rv0450c, Rv1384, Rv3391). To confirm these SNPs we
investigate these four target genes in additional M. tb strains by Sanger
sequencing (ABI 3500xL, life technologies). In future study, we will design
and evaluated a real-time PCR assay to identify one of those confirmed
cluster specific SNPs to rapidly detect MDR strains in Gabon and prevent
further spreading of these strains.
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Association of meningococcal type with disease outcome

J. Elias*!, W. Hellenbrand®, H. Claus', M. Frosch', U. Vogel'

'Universitit Wiirzburg, Institut fiir Hygiene und Mikrobiologie, Wiirzburg,
Germany

’Robert Koch-Institut, Abteilung fiir Infektionsepidemiologie, Berlin,
Germany

Introduction: We present analyses based on a matched dataset containing
4,590 laboratory confirmed cases of invasive meningococcal disease,
processed over a twelve year period (2002 to 2013), and representing 63.9%
of notifications to the Robert Koch-Institute. Of 4,590 cases, data on full
finetype (i.e. serogroup, PorA, FetA), fatal outcome, and disease
manifestation (“meningitis”, “sepsis”, and “fulminant sepsis”) were
available in 96.9%, 99.3%, and 79.3%, respectively. We explored whether
particular finetypes were more commonly associated with septic disease (i.e.
sepsis and fulminant sepsis) or death.

Materials and Methods: Finetypes represented less than 50 times were
collectively defined as the reference group in logistic regression models
testing the association of finetype with death, and in multinomial logistic
regression models analyzing the association of finetype with clinical
manifestation. While all models were adjusted for age group and sex,
models predicting death were fitted with and without a variable representing
clinical manifestation. Of 1,002 finetypes within the dataset only 11
occurred more than 50 times and were thus tested for associations.

Results: Of three finetypes significantly associated with death (B:P1.7-
2,4:F1-5; C:P1.5-1,10-8:F3-6; C:P1.5,2:F3-3) only the two serogroup C
types were also associated with septic disease. Accordingly, inclusion of
manifestation into the model predicting death lowered odds ratios of
serogroup C types, but not of B:P1.7-2,4:F1-5; significant associations,
however, remained for all three types, suggesting an independent effect on
death. In addition, two types (B:P1.17,9:F1-7; B:P1.7,16:F3-3) were
associated with septic disease, without, however, causing significantly
higher case fatality.

Discussion: These analyses suggest that while disease manifestation
remains a strong predictor of death, some finetypes are associated with death
independently of clinical manifestation. Also, some types are associated
with sepsis without a concomitant association with death. Higher case
fatality, but also increased risk of sepsis, might be due to higher bacterial
load attained during disease caused by above types. To test this hypothesis,
we are currently quantifying meningococcal DNA in a subset of 280
samples (mainly cerebrospinal fluid and serum) collected over the last
decade, in which culture-independent typing of meningococcal DNA was
successful. Results will be presented and discussed at the conference.

Figure 1
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Bayesian phylogeography analysis of Clostridium difficile in
Germany: a critical evaluation

M. Steglich*', A. Aleksandar Radoni¢?, A. Nitsche®, T. Kohl’, S. Niemann®,
L. von Miiller*, M. Herrmann®, U. Niibel"*
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Antibiotikaresistenzen, Wernigerode, Germany

’Robert Koch-Institut, Zentrum fiir Biologische Sicherheit 1, Berlin,
Germany

'Forschungszentrum Borstel, Molekulare Mykobakteriologie, Borstel,
Germany

*Universitdtsklinikum des Saarlandes, Konsiliarlabor fiir Clostridium
difficile, Institut fiir Medizinische Mikrobiologie und Hygiene, Homburg,
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’Leibniz-Institut DSMZ, Braunschweig, Germany

Objective: Bayesian frameworks are increasingly used for inference of
bacterial phylogeographic history and for the reconstruction of microbial
spread. The BEAST 2.0 cross-platform program was introduced recently to
ease the handling of such analyses. We applied BEAST 2.0 on a set of
genome sequences from 61 C. difficile ribotype 027 isolates to gain insights
into the spatial and temporal dynamics of the spread of this pathogen. By
applying extended statistical analyses we tested for limits of the spatial and
temporal resolution of the phylogeographic approach.

Materials and Methods: We sequenced the genomes from 61 C. difficile
ribotype 027 isolates by using the Illumina method on a MiSeq system.
Isolates had been collected from hospital patients at 33 locations widely
spread over Germany. Single nucleotide polymorphisms (SNPs) were
discovered by applying a read mapping approach incorporating BWA for
mapping and VarScan for consensus calling, combined in a customized
pipeline framework (reference genome sequence, acc. no. NC_013316). The
BEAST 2.0 application was used to perform an Markov chain Monte Carlo
analysis of the molecular sequences. Several mechanistic models that
describe the biological process of building a certain tree topology were
tested concerning their statistical reliability at a population level. Due to
statistical instability of numerous runs, we performed a parameter reduction
by grouping locations based on hierarchical cluster analysis and then
projecting them onto 11 points. Bayesian stochastic search variable selection
(BSSVS) as implemented in the SPREAD software was used to determine
well-supported diffusion rates modelling the spreading process.

Results: Phylogenetic analyses of genome sequences show that the majority
of ribotype 027 isolates is related to two internationally disseminated,
fluoroquinolone resistant strains, previously designated 'FQR1' and 'FQR2".
While FQRI, to date, appears to be rare in Germany, data from 51 FQR2
isolates were subjected to in-depth analyses. We determined the short-term
rate of evolution of FQR2 to 1.9 x 107 (95 % HPD 1.3 x 107, 2.5 x 107)
substitutions per nucleotide site and year. Our results suggested that FQR1
got imported into Germany already around 1998 (95 % HPD 1993, 2003).
Apparently, it then spread from South West Germany to the north-western
regions (Rheinland-Pfalz, Nordrhein-Westfalen, Hessen) initially, and
reached eastern Germany (Berlin, Thiiringen, Sachsen) at the end of the past
decade. In conclusion, short-term evolution in C. difficile proceeds fast
enough to enable monitoring of its regional dispersal based on genome
sequences. Depending on the specific dataset, parameter reduction may be
useful to enhance statistical support. Even with the new BEAST 2.0
implementation, designed for easier model adjustment via the BEAUTI 2.0
interface, it is still burdensome to validate the results, however. Especially
model selection requires extensive computing capacity.

MSVo07

Sexual transmission of meningococci may account to an
outbreak of meningococcal disease among men who have sex
with men

M. K. Taha', M. Lappann?, F. Veyrier', H. Claus?, D. Harmsen®, K. Prior’,
A.- E. Deghmane', A. Otto*, I. Parent du Chételet’, W. Hellenbrand®,

D6. Becher®, U. Vogel*?

!Institut Pasteur, Paris, France

2Universitdit Wiirzburg, Institut fiir Hygiene und Mikrobiologie, Wiirzburg,
Germany

Universitit Miinster, Klinik fiir Parodontologie, Miinster, Germany
‘Universitit Greifswald, Institut fiir Mikrobiologie, Greifswald, Germany
’Institut de Veille Sanitaire, Saint Maurice, France

Robert Koch-Institute, Berlin, Germany

Introduction: An increase in group C meningococcal disease incidence
among men who have sex with men (MSM) was recently observed in

Europe and the United States. We aimed to explore bacterial specific factors
that might explain this outbreak

Materials and Methods: Invasive meningococcal isolates were extensively
analysed using whole genome sequencing (WGS), transcriptomic and
proteomic analysis. Experimental infection in transgenic mice was
performed to evaluate invasiveness of the isolates.

Results: Meningococcal isolates from MSM were identical by genotyping,
and belonged to clonal complex ccll. WGS showed emergence of a new
branch (clade) within ccll. While close to the branch of other ET-15
isolates, MSM isolates expressed new functional fHbp alleles. Interestingly,
group C/ccll isolates from urethritis cases in men also clustered in the new
branch based on WGS. However, all urethritis isolates harboured a non-
functional fHbp allele with a frame-shift mutation. Experimental infections
in transgenic mice expressing human factor H (fH), a complement
regulatory protein, suggested higher invasiveness of invasive isolates from
MSM compared to urethritis isolates. Moreover, transcriptomic and
proteomic analyses showed consistent expression of anid gene in invasive
MSM and urethritis isolates when compared to other ccl1 isolates. Lack of
AniA expression was caused by point mutations as evidenced by genome
data. Biochemical and growth tests confirmed the enzymytic activity of
AniA and functionality of the anaerobic respiration pathway in MSM
isolates, but not from isolates of an adolescent outbreak of group C disease.
Discussion and conclusions: Altered expression of AniA may have
conferred a selective advantage on urethral mucosal surfaces and sexual
spread. AniA is essential for gonococcal growth under oxygen limiting
conditions that may prevail on the genitourinary pathway. The consecutive
acquisition of functional fHbp by invasive isolates found in MSM in contrast
to urethritis isolates may explain, at least in part, the recovery of
invasiveness, as these isolates as shown by enhanced blood stream survival
during experimental infection. Our data provide evidence for specific patho-
adaptation of meningococcal serogroup C ccll isolates from MSM and
warrant targeted preventive measures (MenC vaccination) for persons
closely associated with this community.

MSV08

Sequencing bacterial genomes from clinical samples without
cultivation

H. M. B. Seth-Smith*', S. R. Harris', N. R. Thomson', R. Schlapbach',
L. Vaughan'

"Universitit Ziirich, Marie Curie Research Fellow, Functional Genomics
Center Ziirich, Ziirich, Switzerland

Introduction: Genomic data is critical for understanding the relationships
between and within bacterial species. In the investigation of novel bacterial
pathogens, microbial identification through 16S ribosomal RNA gene
sequencing often provides insufficient resolution. Within species,
particularly those which undergo recombination, typing schemes cannot
truly inform about the diversity and relatedness of strains. Many bacteria of
interest are either uncultured, difficult-to-culture, or the material available
for analysis is not preserved for culture.

Materials and Methods: Novel methods for DNA manipulation have been
developed and trialled, in order to obtain full or partial genomic data from
clinical samples without the need for culture. High-throughput Illumina
sequencing was used to generate genomic data.

Results: Using discarded clinical samples, complete genomes of the
sexually transmitted pathogen Chlamydia trachomatis were obtained using
antibody targeting and whole genome amplification. This novel protocol of
immunomagnetic separation and multiple displacement amplification (IMS-
MDA) can be used on samples where the bacteria remain intact.

Recent work identifying and characterising pathogens of commercially
important fish from preserved samples has identified two novel pathogens
within the proteobacteria. Following microbial identification and fluorescent
in situ hybridisations, sample manipulation and commercial kits for the
depletion of eukaryotic DNA have been employed to generate partial
genomes.

Conclusion and Discussion: Using IMS-MDA we can investigate the
genomes of bacteria which are uncultured or difficult to culture. Within a
few hours, material for genome sequencing was generated from 10-15% of
discarded C. trachomatis clinical samples. This technique allows access to
the genomes of a much greater number of samples than is possible using
culturing alone. IMS-MDA has the potential to be used on any bacterium
with specific antibodies and intact samples.

BlOspektrum | Tagungsband 2014



137

Genomes of novel pathogens, even partial data, can be used to confirm and
more rigorously identify the bacteria present, provide information for
comparison with to better characterised related microbes, and guide the
investigations into their lifestyles.

Sequence capture techniques are being used increasingly to generate
genomes from low load material based on target reference genomes.

MSV09

Assessment of the microbial diversity in groundwater used for
drinking water abstraction by 16S-tag pyrosequencing and
physiological analysis of enrichment cultures

M. Miihling*', C. Steinbrenner', M. Liebig', He. Fischer?, S. Résner?,

An. Thiirmer’, R. Daniel’, M. Schlémann*

'TU Bergakademie Freiberg, Geobiotechnology, Freiberg, Germany
’G.E.O.S. Ingenieurgesellschaft, Halsbriicke, Germany
*Georg-August-University Gottingen, Gottingen Genomics Laboratory
(G2L), Géttingen, Germany

“Technische Universitit Bergakademie Freiberg, Environmental
Microbiology, Freiberg, Germany

Major problems for the drinking water abstraction from groundwater are
caused by hydrogen sulfide and iron ochre formation under anaerobic and
aerobic water conditions, respectively. While the latter also occurs
abiotically the rate of iron ochre formation is still accelarated by the activity
of microbial iron oxidising bacteria. In order to assess the potential impact
of these microbial processes on groundwater well performance (iron ochre
formation) and well water quality (hydrogen sulfide formation) we
monitored the microbial diversity in four groundwater wells used for
drinking water supply near Leipzig over a period of 18 months by 16S-tag
pyrosequencing. The four water wells differed in the prevailing microbial
diversity which, by and large, correlated with water geochemistry. For
example, microaerophilic representatives of the iron oxidising
Gallionellaceae were abundant in the more iron rich groundwater (ca. 4 to
10 mg total iron per litre), whereas so far unknown mesophilic
representatives of the Thermodesulfovibrionaceae seemed to dominate the
groundwater samples with low iron loads (ca. 0.3 to 0.4 mg/L). Moreover,
incubation experiments with enrichment cultures from groundwater water
samples of the four wells confirmed the corresponding microbial activities
as inferred from the 16S-tag sequence reads.

However, a particularly striking observation was the presence of
representatives of the Acidithiobacillaceae and of the recently described
genus Ferrovum in groundwater samples since both groups are known as
acidophilic iron oxidising bacteria. These acidophilic strains comprised up
to a quarter of sequence reads in some of the samples. Monitoring chemical
changes (ion chromatography) and the dynamics of the microbial diversity
(TRFLP) during incubation of enrichment cultures at acidic pH (pH 3)
demonstrated that at least the Acidithiobacillaceae were still viable and able
to oxidise ferrous iron to ferric iron under acidic pH. The origin of those
acidophilic strains is likely to be found in the middle German lignite coal
mining district and their detection might open an avenue for biomonitoring
the paths of acid mine waters in aquifers.

MSV10

A next generation sequencing approach to understand the
evolution and global success of Mycobacterium tuberculosis
complex strains of the Beijing lineage
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’St-Petersburg Pasteur Institute, St-Petersburg, Russia

The transmission of multidrug resistant (MDR, resistance against isoniazid
and rifampicin) Mycobacterium tuberculosis complex (MTBC) strains
constitutes a major threat for global tuberculosis (TB) infection control.
While high rates of MDR-TB among new cases, particularly in Eastern
Europe and Russia, pointing towards an ongoing transmission of MDR
strains, it is unclear if strains of specific MTBC lineages (e.g. genotypes)
possess selective advantages compared to other local strain types in MDR-
TB high incidence regions. In this view MTBC strains from the Beijing
lineage gained increased attention due to numerous reports on hyper-
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transmissibility and the strong association with drug resistance in many
study regions worldwide. Epidemiological studies indicate that the genetic
diversity of the Beijing lincage might be by far underestimated and the
genetic background therefore may strongly influence the outcome of TB
treatment and regional control programs. To address this question, we
analyzed a comprehensive dataset of 4,987 clinical Beijing isolates
originated from 99 countries worldwide with 24-locus mycobacterial
interspersed repetitive unit - variable number tandem repeat (MIRU-VNTR)
typing to gain insights into the global population structure. We were able to
identify seven clonal complexes which show a biogeographic distribution
and were differentially associated with a MDR phenotype. In the following a
representative subset of 110 clinical Beijing isolates was subjected to a next
generation sequencing (NGS) approach to infer the phylogeny and identify
recent genetic changes that occurred in the era of urbanization, globalization
and extensive antibiotic treatment. A combination of classical dN/dS
analysis, identification of convergent mutations and a Bayesian factor model
pointed out genes under positive selection. Identified targets include
mechanisms associated with drug efflux pumps, compensatory effects,
virulence factors and cell wall processes. Applying a coalescent-based
analysis we recognized a two-step expansion of modern Beijing strains
starting around 200 years ago, coinciding with the urbanization,
industrialization and historical human migration waves. Moreover, the
generalization of antibiotic use had a strong negative impact on the overall
circulating MTBC population size, including Beijing strains. Out of this
genetic bottleneck two modern MDR Beijing clones rapidly emerged and
spread nowadays successfully throughout Central Asia and Russia.

ANTIMICROBIAL RESISTENCE AND DRUGS,
INFECTION PREVENTION
PRV01

Distribution of Methicillin-resistant Staphylococcus aureus
clonal lineages in bacteraemia isolates from North Rhine-
Westphalia, 2011-2013

R. Koeck*!, D. Harmsen?, I. Daniels-Haardt’, A. Jurke®, W. Witte®*,

C. Christiane®

!University Hospital Muenster, Institute of Hygiene, Muenster, Germany
University Hospital Muenster, Department of Parodontology, Muenster,
Germany

*North Rhine-Westphalian Center for Health, Muenster, Germany
‘Robert Koch-Institute, National Reference Laboratory for staphylococci
and enterococci, Wernigerode, Germany

Introduction: Methicillin-resistant Staphylococcus aureus (MRSA) is still a
major cause of severe nosocomial infections. However, it has been shown
that the clonal structure of MRSA differs regionally and locally due to
outbreaks, dissemination via patient transfers or divergent spread in the
community. This is the first representative study assessing the clonal
structure of MRSA isolated from cases of bacteraemia in the largest German
federal state (n=17.5 million inhabitants).

Materials and Methods: Microbiological laboratories in North Rhine-
Westphalia (NRW) were asked to send all MRSA bacteraemia isolates
obtained from patients in NRW between 12/2011 and 10/2013 to a central
typing facility together with information on the patient's age, sex and
information to which local public health authority (first 2 numbers of postal
code) the MRSA bacteraemia case was notified. All bacter