APPLICATIONS NOTE ", o

An Internet linkage and mutation database for the
complex phenotype asthma

Matthias Wjst and Thomas Immervoll

GSF National Research Center for Environment and Health, PO.B. 1129,
D-85758 Oberschleissheim, Germany

Received on June 18, 1998; revised on July 17, 1998; accepted on August 19, 1998

Abstract throughput values in recent server tests. The local network is

Summary: The paper presents details of databasé&onnected through afirewallto the Internetand uses the stan-
construction, website installation and server architecturélard TCP-IP protocol.

of the asthma and a”ergy gene database Cold Fusion 3.0 (CF, Allaire Corp. http//WWW&IIalr-
Availability: Database and server templates are available or$-COM) was used as an interface between server and database
request from the first author (Forta and Drucker, 1997). The first http requests a query
Supplementary Information:The URL of the asthma and Page from the server. If the user has filled in the form, a small
allergy gene database is http://cooke.gsf.de Javascript program checks to see if all data are entered cor-
Contact: Matthias Wijst, wist@gsf.de rectly, and the page is then sent back to the server. Response

pages containing only HTML formatted text can be trans-
Asthma affects up to 10% of the population in Westermitted without modification back to the client. If the server
countries (Wjset al, 1997). There is no doubt that a majorrecognizes a CF template, however, it will send the response
genetic factor exists, however, the inheritance does not folloage to CF first, where the CF meta language (CFML) tags
a simple Mendelian pattern (‘complex phenotype’). This hagre processed and translated back into HTML. Special
given rise to many different linkage and candidate gengrFML tags allow SQL queries to be defined for retrieval of
studies (Sandford, 1996). It is becoming more and more difftfata from ODBC compliant data sources. The final result is
cult to get an overview on this wealth of information, presthen transmitted back to the client. For the additional figures,
ented at many meetings, and in many different journals. Evejinall Java programs (‘applets’) are transmitted to the client
major databases like GDB or OMIM contain only part of thgJavaChart, Visual Engineering http://www.ve.com). To-
relevant information, or are unable to summarize recent rgether with the accompanying data the client builds up the
sults. As this problems also emerges in other fields of genefigures on the local computer. Both client-side data verifica-
research, several disease specific databases like that for §gn and remote rendering of figures offer the advantage of
agulation factor IX, cystic fibrosis, PKU and PAH have beer reduced server load. However, because of multiple errors
constructed (Cotton, 1996). They follow more or less somgported with the Java engine in the test phase, the use of
common standards (Ad Hoc Committee, 1996). For complexpplets has been temporarily disabled. Figures are created at
human diseases like atherosclerosis, myocardial infarctiothe moment at the server side in GIF format using a publicly
diabetes, schizophrenia or asthma, however, no public datdzailable C++ routine (Fly 1.4.2 available from Martin
bases are available despite intensive research for more thar@iBeson at http:/Aww.unimelb.edu.au/fly/fly.html).
years. We therefore summarize our experience with the con-To guarantee data security the latest patches of the software

struction of the asthma and allergy gene database. ventures were installed and audit trails enabled for file ac-
cesses and system functions. Any user profiles, however, were
Server architecture avoided to ensure privacy of information retrieval. For data

) ) safety, backups are run biweekly after checking for computer
The aim of the software development was a precise, fagfyses and consistency of the database tables. There are al-
accurate, stable and secure system. Because a first prototypgs mirror copies of the actual database that are not available
of a relational database with asthma linkage data (Genahlfgtthe public. Data and database design are protected by the

1.1) was already implemented under MS-Access 7.0, thiSropean Data Protection Directive of October 24, 1998.
database was moved to an Intel Pentium-based machine with

128 Mb memory and a 3 GB hard drive, including a UP%V T :
. ’ . ite installation
power management system. The Windows NT 4.0 operatlngebS te instaflatio
system was installed, as well as Netscape Fasttrack 2.1 sétecommendations for constructing medical websites have
ware. Fasttrack is low-cost server software that showed hidieen included (International Committee of Medical Journal
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Editors, 1997). For the page layout, standard HTML 3.0 synn the browser client have to be setfor both Java and Ja-

tax was used to support most of the popular browsers. Usewmscript. The address, http://cooke.gsf.de, then has to be
are required to register at the database by giving their nartyged in the location window on the top of the browser. A
and address on their first visit. If the registration is completenenu appearing on the left side is available during the whole
a password is sent by email to the user. Unregistered useession, and helps to navigate through the website.

can see only parts of the website. This procedure has beeglicking on a hyperlink starts in most cases an (invisible)
chosen because data submission or data annotation will database query. The resulting pages are generated ‘on the
guire an exact sender identification. Other menu items ardlg’, meaning that the result of a query always represents the
member registry, and a mailing list where messages can aetual state of the database. Many of the reports are con-
mailed to all subscribed users. The main linkage and mutatructed as ‘drill-down’ applications: The result lists are pres-
tion database is supplemented by on-line help for data rented with hyperlinks that can start another database query.

trieval and data submission. The user can therefore start with a query of single chromoso-
mal region, select a specific study, look at that phenotype,
Database construction look where that phenotype has also been used and ,walk’

] ] ] around the whole data. More detailed information not found
The main database relies on a relational structure. CusiGfithe local database can be retrieved by links to either the
data types, primary and foreign keys, index fields and relasenome Database GDB (Baltimore) or to the PubMed Data-
tions were all planned to avoid redundant data structure aggse at the US National Library of Medicine (Bethesda). At
repeated entries and to anticipate further growth (Bryangresent 88 linkage studies with 7164 linkage positions and 72

1998). Multi-user databa_lse accesses also require extensi¥@tations in 24 genes are contained in the database.
control structures to maintain consistency of the database.

Logfiles for data entries help to trace incorrect or brok
links. All data submissions are done after exclusive ro

level locking including a roll-back procedure if the transacyye wish to thank S. Emfinger for correcting the manuscript,
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individual (in most cases, however, one ethnic group) for a

single phenotype for one or more linked markers or one single

mutation. It appears that most of the research papers haveRieferences

be broken into different studies before they can be entered in ) )

the database. The first genome-wide search for asthma gehfgHoc Committee on Mutation Nomenclature (1996) Update on
(Danielset al, 1997), for example, resulted in eight different, nomenclature for human gene mutatidism Mut, 8, 197-202.

. . o . ryant,S.P. (1998) Managing pedigree and genotype data. In
studles_. If the authors use different statlstlpal technl_quga;, forBishop’M. J. (ed.)3uide to Human Genome Computifgademic
analysis of the same data only the results with most significantpess san Diego, pp. 49-74.
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feature ‘self-structuring’ database entry forms were devel- Musk,A.W. and Cookson,W.0.C.M (1996) A genome-wide search
oped. For that purpose the entry form is constructed afterfor guantitative trait loci underlying asthrrNatgre 383 247-250.
querying the database for already existing field content§2"&.B. and Drucker.S. (1|.9?]7Dhe Cold FT.S'on Web Database
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