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Supplementary Methods

RNA extraction and library preparation

Samples for 16SrRNA sequencing were immediately stabilized by collection of ~2 mL mat into
RNAIlater (Ambion) in 15 mL sterile conicals to a final volume of 10 mL. After a 15 min
incubation time at room temperature, samples were transported and stored at -20°C. Prior
extraction, samples were thawed at room temperature and centrifuged at 2,000 x g for 30 min at
4°C. The supernatant was discarded by aspiration. Samples were extracted with FAST RNA Pro
Soil direct kit (MP Bio). Lysis buffer was directly added into the falcon tube and all the pellet
was transferred to lysing matrix E tube with cut filtered tips. Samples were mixed by vortexing
and then were beat for 40 s/6.0, twice with a 3 min pause on ice. Downstream steps were
according to the manufacturer protocol. Precipitation of nucleic acids was overnight at -20°C,
followed by centrifugation at 14,000 x g at 4°C for 30 min. Pellets were washed twice with 70%
ice-cold ethanol. After a brief drying at room temperature to remove all residual ethanol, pellets
were dissolved in 1000ul TE buffer (pH 7.5). DNA was digested with RQ1 RNase free DNase
(Promega), with the addition of 40 units ribonuclease inhibitor (RNasin, Promega) according to
the manufacturer instructions. After digestion, RNA was isolated with a standard RNA PCI/CI
purification kit (ROTH). Precipitation of RNA was overnight at -20°C with Isopropanol/Na-
Acetate, followed by centrifugation at 14,000 x g at 4°C for 30 min. Pellets were washed twice
with 70% ice-cold ethanol. After a brief drying at room temperature to remove all residual
ethanol, pellets were dissolved in TE buffer (pH 7.5). Samples went through a second DNase
digestion followed by a purification with a RNeasy Minelute kit (Qiagen). RNA was eluted with
30ul TE buffer (pH 7.5), passed through the column twice. RNA quality was checked with
bioanalyzer using RNA chip Nano (Agilent) and Nanodrop (Thermo). Quantification of RNA

was performed with Ribogreen quantification kit (Invitrogen) according to the manufacturer



protocol. Pyrosequencing libraries were constructed as described previously [49] with
modification. Briefly, the Ultrafast 111 gRT-PCR kit (Agilent) was used with Ba27f/519r primers,
with initial 20 min at 45°C for reverse transcription. Each sample reaction was performed in
triplicate. To ensure absence of residual DNA, for each sample was performed a reaction
omitting reverse transcriptase. Additionally, for each sample a negative control was used. All
triplicate amplicons for each sample were pooled and purified with Nucleospin kit (Macherey-
Nagel) according to the manufacturer. Purified libraries were evaluated with Bioanalyzer on 7500
DNA chip and quantified with Picogreen dsDNA quantification kit (Invitrogen) Libraries were

pooled in an equal molar ratio of 10° molecules pL™.

16S rRNA analysis

The next-generation sequencing analysis pipeline of the SILVA project (available at www.arb-
silva.de/ngs) [50] allowed sequence and alignment quality-based filtering of the amplicons, to
obtain aligned sequences, and a taxonomic classification to identify sequences belonging to taxa
of interest. The quality cut-offs used were 50 for alignment and sequence quality, and
classification cut-off of (percent query coverage + percent alignment identity)/2 > 95% was used
to assign sequences to taxa. “NP” reads were not included in any further analysis due to the low
sequencing output (Table S3). 12,058 cyanobacterial and 1428 deltaproteobacterial aligned
sequencing reads were selected for further oligotyping analysis. Following the entropy analysis,
oligotyping was performed with 26 and 25 components using the version 2.1 (available from

https://meren.github.io/projects/oligotyping/), for cyanobacteria and deltaproteobacteria,

respectively. To reduce noise, we imposed requirements that each oligotype must (i) appear in at
least one sample, and (ii) have a most abundant unique sequence with a minimum abundance of
2. Final number of quality-controlled oligotypes for cyanobacteria and deltaproteobacteria were

75 and 11, respectively. Oligotype representatives were further checked for their taxonomic
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affiliations by adding them to the SILVA RefNR 132 guide phylogenetic tree using ARB-
parsimony addition tool [51]. Four oligotypes from Deltaproteobacteria had disagreements with
the SILVA ngs classifications, and were eliminated from further downstream analysis
(Supplementary Table S3). Further processing of the data was performed in R environment for
statistical computing (https://www.R-project.org/), using package phyloseq (version: 1.19.1) [52].
In phyloseq, oligotypes were further filtered by removing those oligotypes not observed more

than twice in at least 20 % of the samples.

Sequence data has been deposited in the European Nucleotide Archive (ENA) at EMBL-EBI

under accession number PRIEB38493 (https://www.ebi.ac.uk/ena/data/view/PRJEB38493) using

the data brokerage service of the German Federation for Biological Data (GFBio) [53].
Sequences deposited under accession numbers LR828747-LR834763 correspond to the mat
sample taken at Main Spring prior to the experiment. Sequences obtained from samples taken
during the first flow chamber run are deposited under LR856501-LR860505 (dark), LR849684-
LR853051 (19 pmol photons m™ s), LR834764-LR841325 (first exposure to 315 pmol photons
m2s1) and LR853052-LR856500 (after addition of DCMU) (Fig. 3c). LR844902-LR849683 and
LR841326-LR844901 correspond to samples taken during the second incubation in the dark and

during exposure to 315 pmol photons m? s (Fig. 4c), respectively.

FA-SIP

The total lipids extracts (TLE) of freeze dried mat samples were obtained following a modified
procedure [34]. Namely, combusted sand (30-40 g per sample) was used to adapt this method
originally designed for lipid extraction in sediments. The extraction consists of four steps using
dichloromethane/methanol with phosphate- and trichloroacetic acid buffers (each twice). 2-

methyl-octadecanoic acid was used as internal standard.


https://www.ebi.ac.uk/ena/data/view/PRJEB38493

After removal of elemental sulfur, an aliquot of the TLE was saponified [36]. The procedure
includes a base saponification using potassium hydroxide in methanol, base extraction of the

neutral lipids and acid extraction of the free fatty acids.

FA methylesters were identified by gas chromatography - mass spectrometry (GC-MS)
combining an Agilent 6890N gas chromatograph with an Agilent 5973N mass selective detector.
The capillary column was Restek Rtx®-5MS silica column with 30 m of length, 0.25 mm of
internal diameter and 0.25 pum of film thickness. The GC operating conditions were as follows: 2
uL sample volume were injected at 60 °C for 1 min. Temperature was increased from 60 to 150
°C at 10 °C min™, then to 320 °C at 4 °C min™. The total running time was 72.5 min. Helium was
used as carrier gas with a flow-rate of 1.0 ml min™. The full scan electron impact mass spectra
were recorded at a range of 50-700 m/z. FA were quantified by gas chromatography coupled to a
flame ionization detector (GC-FID) using same oven operating conditions as for the GC-MS
except for a total running time of 60 min and the use of squalene as injection standard to check
for internal precision. For the carbon isotopic compositions measured on GC-isotopic ratio-MS
(GC-ir-MS; Thermo Scientific Trace GC Ultra with Thermo Scientific Delta V Plus IRMS), CO,

was used as reference gas with a ratio of -35.25 %e.



Supplementary Figures
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Figure S1: Photosynthetic electron transport chain in versatile cyanobacteria (a) and the resultant partitioning
between anoxygenic and oxygenic photosynthesis (AP and OP) dependent on light intensity and sulfide
concentration (b), modified from [12, 13, 54]. Sulfide:quinone:reductase (SQR) oxidizes H,S and donates electrons
into the plastoquinone pool (PQ). Plastoguinone is also an electron acceptor of photosystem Il (PSII). Thus,
anoxygenic and oxygenic electron transport intersect in the PQ pool. The sum of photosynthetic electron transport
rates (AP+OP) is limited by light energy harvested in photosystem | (PSI). The partitioning between AP and OP
depends on both light energy harvested in PSII and H,S availability as conceptually illustrated in (b), and varies
among cyanobacteria based on the respective apparent affinity of their SQR and PSII to PQ. The conceptual
regulation of partitioning shown in (b) is derived from measurements in cyanobacterial mats, likely dominated by
Annamia sp based on morphology, from the Frasassi sulfidic springs and modeling of electron transport rates [54].
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Figure S2: Map of the Northern part of the Frasassi Cave system (a, modified from [23]) and photo of Main Spring
and sampling location (b). The caves form on the Eastern slope of the Apennine mountains around a canyon cut by
the Sentino River, the Frasassi Gorge. The main aquifer of the Frasassi area is enriched in sulfate and sulfide, after
perculation through an organic-rich Triassic anhydrite formation, and is driving cave formation by promoting
chemolithotrophic sulfide oxidation, resultant sulfuric acid generation and lime stone dissolution. The sulfidic
groundwater of Main Spring rises through alluvial deposits before discharging close to the Sentino river. Along the
flow path, both chemosynthetic (white appearance of sediment in (b)) and photosynthetic microbial life flourishes. In
(b), the sampling area of mat for the flow chamber experiments is indicated by the arrow.
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Figure S3: Schematic diagram of the experimental flow chamber.
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Figure S4: Examples of representative fatty acids amongst the SRB-FA sub-groups clustered based on their
increase/decrease in **C uptake rate during incubation 1. Panel (a) is the uptake rate, while in (b) the relative
contribution of the specific FA to the total uptake rate of the complete SRB-FA pool is shown.
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Figure S5: **2C of assimilated CO,, measured in subsamples taken during the first and second incubation, relative
to the first timepoint of the respective incubation.
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Figure S6: Taxonomic affiliation of cyanobacterial oligotype representatives from this study and Planktothrix sp.
FS34, isolated from the Frasassi sulfidic springs [26], sequence. The SILVA RefNR 132 guide phylogenetic tree was
generated using the ARB-parsimony addition tool.
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Figure S7: Relative abundance of potentially sulfur oxidizing families amongst the Gamma- and
Epsilonproteobacteria in the mat in situ in Main Spring, and during the first and second incubation. The incubation
conditions are indicated in the top panels.



Supplementary Tables

Table S1: Physico-chemical parameters measured in the water column at the sampling site in Main Spring

Stot (UM) Oz (UM) pH T(°C)

68 23 7.3 14

10




Table S2: Fluxes of O, and S,y measured in 1-3 replicate spots in the first and second run of the flow chamber experiment together with the theoretical stoichiometry
of aerobic sulfide oxidation (aSOXx).Concentrations are in uM. Fluxes including depth integrated gross rates (DIR) are in mmol m? h™ and shown as negative when
consumptive. Shaded rows refer to measurements in the mat spot where gross rates were assessed. These rates are plotted in Figure 1.

Timepoint; St flux | Oy flux ~3 4 4 4 i T CO; flux | Net flux [Gross DIR| Net flux |Gross DIR| Sy flux
condition | by aSOx" | by aSOx 2 S:O2° | pH" | [H2S]” | [O2] Stoichiometry of aSOx coupled to CO, fixation byasOx | by AP® | of AP® | by OP’ of OP” |by SRB
-0.158 -0.197 0.803 | 7.3 29 9 H,S + 1.245 O, + 0.415 CO, + 0.189 H,0 > 0.226 S°+ 0.774 SO,> + 0.415 CH,0 + 1.548 H+ -0.066 0 0 0 0 0.586
-7h; dark

-0.236 -0.329 0717 | 7.3 40 H,S + 1.395 O, + 0.470 CO, + 0.379 H,0 > 0.090 S°+ 0.910 SO,> + 0.470 CH,0 + 1.819 H+ -0.111 0 0 0.608
-0.131 -0.164 0.801 | 7.3 24 7 H,S + 1.248 O, + 0.415 CO, + 0.191 H,0 > 0.224 $°+ 0.776 SO,> + 0.415 CH,0 + 1.551 H+ -0.054 0 0 0 0 0.567
0.2h; -0.211 -0.293 0721 | 7.3 29 6 H,S + 1.387 O, + 0.465 CO, + 0.367 H,0 > 0.098 S°+ 0.902 SO, + 0.465 CH,0 + 1.803 H+ -0.098 0 0 0.610

dark
-0.179 -0.267 0672 | 7.3 33 5 H,S +1.488 O, + 0.502 CO, + 0.495 H,0 - 0.007 S°+ 0.993 SO,% + 0.502 CH,0 + 1.987 H+ -0.090 0 0 0.577
-0.137 -0.173 0.796 | 7.3 23 7 H,S + 1.256 O, + 0.418 CO, + 0.200 H,0 > 0.217 S°+ 0.783 SO,> + 0.418 CH,0 + 1.565 H+ -0.057 0 0 0 0 0.577
Zdezlrrll; -0.232 -0.307 0.755 | 7.3 29 6 H,S + 1.325 O, + 0.443 CO, + 0.288 H,0 -> 0.155 S°+ 0.845 SO,> + 0.443 CH,0 + 1.690 H+ -0.103 0 0 0.597
-0.182 -0.261 0.698 | 7.3 32 5 H,S + 1.433 O, + 0.482 CO, + 0.425 H,0 > 0.057 S°+ 0.943 SO,> + 0.482 CH,0 + 1.886 H+ -0.088 0 0 0.590
-0.122 -0.182 0.671 | 7.5 10 7 H,S +1.491 O, + 0.509 CO, + 0.509 H,0 > 1 S0,% +0.509 CH,0 +2 H+ -0.062 -0.348 -0.379 0 0 0.452
57212 -0.148 -0.221 0671 | 75 12 6 H,S +1.491 0, + 0.509 CO, + 0.509 H,0 > 1S0,% +0.509 CH,0 + 2 H+ -0.075 -0.349 0 0.401
-0.119 -0.178 0.670 | 7.5 7 5 H,S + 1.493 O, + 0.507 CO, > 1 S0O,* + 0.507 CH,0 + -0.506 H,0 + 2 H+ -0.060 -0.387 0 0.380
83 h: -0.084 -0.125 0.670 | 7.4 7 21 H,S + 1.494 O, + 0.506 CO, > 1 SO, +0.506 CH,0 + -0.506 H,0 + 2 H+ -0.042 -0.825 -1.064 0.148 0.171 0.429
19uE 0068 | -0.102 | 0670 | 74 | 12 12 HyS + 1.493 0, + 0.507 CO, + 0.507 H,0 > 10,2 + 0507 CH,0 +2 Hi 0034 | -0.770 0.207 0.367
glug -0.375 -0.560 0.669 | 7.4 2 81 H,S +1.495 O, + 0.505 CO, + 0.505 H,0 & 1 S0,* +0.505 CH,0 + 2 H+ -0.189 -0.724 -0.922 1.183 0.943 0.528
11.7 h; -2.801 -1.206 2322 | 82 2 18 H,S +0.431 O, + 0.118 CO, > 0.967 S° + 0.033 SO, + 0.118 CH,O + 0.849 H,0 + 0.065 H+ -0.331 -0.345 -0.345 1.880 1.980 2.960
?gﬁilrz -2.242 -0.976 2297 | 8.2 7 14 H,S +0.435 O, + 0.125 CO, = 0.959 S’ + 0.041 SO,* + 0.125 CH,0 + 0.834 H,0 + 0.081 H+ -0.280 -0.399 1574 2.344
migration) -2.901 -1.270 2284 | 8.2 4 17 H,S +0.438 O, + 0.124 CO, > 0.959 S° + 0.041 SO,% + 0.124 CH,O + 0.835 H,0 + 0.083 H+ -0.360 -0.329 1.978 3.101
-3.551 -4.032 0.881 | 8.2 1 15 H,S + 1.135 O, + 0.395 CO, + 0.082 H,0 > 0.313 S°+ 0.687 SO,> + 0.395 CH,O + 1.374 H+ -1.403 -0.301 -0.388 7.279 7.037 3.745
éféluhé -3.502 -4.270 0.820 | 8.2 6 14 H,S + 1.220 O, + 0.439 CO, + 0.211 H,0 > 0.228 S°+ 0.772 SO,> + 0.439 CH,0 + 1.544 H+ -1.537 -0.360 8.351 3.810
-3.227 -3.677 0.878 | 8.2 2 12 H,S + 1.139 O, + 0.400 CO, + 0.092 H,0 - 0.307 S°+ 0.693 SO,> + 0.400 CH,0 + 1.385 H+ -1.291 -0.379 7.453 3.782
152 h: -0.244 -0.101 2410 | 7.3 39 3 H,S + 0.415 O, + 0.117 CO, > 0.979 $°+ 0.021 SO, + 0.117 CH,0 + 0.861 H,0 + 0.043 H+ -0.029 0 0 0 0 3.422
dark -0.293 -0.128 2298 | 7.3 37 3 H,S + 0.435 O, + 0.124 CO, = 0.960 S° + 0.040 SO, + 0.124 CH,O + 0.836 H,0 + 0.079 H+ -0.036 0 0 3.987

11




Table S2 continued

CO; flux Net flux | Gross DIR| Net flux [ Gross DIR| Sy flux

Tg:]zri)gz)nnt; b;:‘sgl:? b;)g ;gi 2 S0 | pH* | [H2S] *| [02]* Stoichiometry of aSOx coupled to CO; fixation® byaSOx | by AP° | of AP® | byOP’ | of OP |by SRB
-3.847 -4.640 | 0.806 | 8.1 2 16 H,S + 1.241 0, + 0.437 CO, + 0.222 H,0 > 0.215 S°+ 0.785 SO,* + 0.437 CH,0 + 1.570 H+ -1.681 -0.447 -0.616 7.230 7.454 4.737

?%ZJuhE -4.211 -5.182 | 0.813| 8.1 3 14 H,S +1.230 O, + 0.435 CO, + 0.211 H,0 - 0.224 S°+ 0.776 SO,* + 0.435 CH,0 + 1.553 H+ -1.832 -0.551 8.368 4.991
-3.988 -4.805 | 0.830| 8.1 3 12 H,S + 1.205 O, + 0.424 CO, + 0.177 H,0 > 0.247 S°+ 0.753 SO,> + 0.424 CH,0 + 1.505 H+ -1.691 -0.509 8.091 4.485

204h; -0.259 -0.099 | 2615 | 7.5 32 3 H,S +0.391 O, + 0.109 CO, > 1 5%+ 0.109 CH,0 + 0.890 H,0 -0.028 0 0 0 0 3.992
dark -0.524 -0.236 | 2218 | 75 41 3 H,S +0.451 O, + 0.132 CO, > 0.945 S°+ 0.055 SO,> + 0.132 CH,0 + 0.813 H,0 + 0.110 H+ -0.069 0 0 4.826
+beMu -0.326 -0.179 1822 | 75 35 3 H,S +0.549 O, + 0.167 CO, > 0.856 S°+ 0.144 SO,* + 0.167 CH,0 + 0.690 H,0 + 0.287 H+ -0.055 0 0 4,554
252h; -0.127 -0.191 | 0.664 | 7.3 2 5 H,S + 1.505 O, + 0.494 CO, + 0.494 H,0 > 1S0,* + 0.494 CH,0 +2 H+ -0.063 -2.940 -3.499 0 0 2.676
315 pE -0.199 -0.299 | 0.666 | 7.3 4 6 H,S + 1.503 O, + 0.497 CO, + 0.498 H,0 > 1 SO, + 0.497 CH,0 +2 H+ -0.099 -3.304 0 3.079
+beMy -0.159 -0.239 | 0.665| 7.3 3 6 H.S +1.503 O, + 0.496 CO, + 0.496 H,0 > 1SO,* +0.496 CH,0 +2 H+ -0.079 -3.335 0 3.169
204h: -0.094 -0.142 | 0.662 | 7.2 1 7 H,S +1.511 O, + 0.489 CO, + 0.489 H,0 > 1S0,* + 0.489 CH,0 + 2 H+ -0.046 -0.711 -0.879 0 0 0.339
315 uE -0.114 -0.171 | 0.664 | 7.2 3 6 H,S + 1.507 O, + 0.493 CO, + 0.492 H,0 > 1S0,% +0.493 CH,0 + 2 H+ -0.056 -0.812 0 0 0.379
+beMy -0.102 -0.153 | 0.663| 7.2 2 6 H,S + 1.508 O, + 0.491 CO, + 0.491 H,0 > 1S0,% +0.491 CH,0 + 2 H+ -0.050 -0.707 0 0.365
N -0.078 -0.110 | 0.720 | 7.9 121 4 H,S + 1.408 O, + 0.510 CO, + 0.456 H,0 > 0.054 S°+ 0.946 SO, + 0.510 CH,0 + 1.892 H+ -0.040 0 0 0 0 3.897
8ari< -0.111 -0.161 0690 | 7.9 146 3 H,S + 1.449 O, + 0.526 CO, + 0.510 H,0 - 0.016 S°+ 0.984 SO,% + 0.526 CH,0 + 1.967 H+ -0.058 0 0 4.187
+bemy -0.133 -0.172 | 0.771| 7.9 115 4 H,S +1.297 O, + 0.467 CO, + 0.310 H,0 > 0.157 S° + 0.843 SO,* + 0.467 CH,0 + 1.685 H+ -0.062 0 0 3.798
34h; -0.128 -0.180 | 0.711| 7.9 119 4 H,S + 1.406 O, + 0.510 CO, + 0.454 H,0 > 0.056 S°+ 0.944 SO,* + 0.510 CH,0 + 1.888 H+ -0.065 0 0 0 0 3.824
dark -0.361 -0.491 | 0.735| 7.9 147 3 H,S +1.361 O, + 0.492 CO, + 0.394 H,0 - 0.098 S°+ 0.902 SO,* + 0.492 CH,0O + 1.803 H+ -0.178 0 0 4.173

+ DCMU 0211 0298 | 0706 | 7.9 119 5 H,S + 1.416 O, + 0.514 CO, + 0.468 H,0 > 0.046 S°+ 0.954 SO,* + 0.514 CH,0 + 1.907 H+ -0.108 0 0 3.997
68N -0.159 -0.233 | 0.682| 8.0 59 4 H,S + 1.465 O, + 0.534 CO, + 0.534 H,0 > 1S0,% +0.534 CH,0 + 2 H+ -0.085 -3.535 -4.134 0 0 4.090
19 uE -0.144 -0.211 | 0.682 | 8.0 48 3 H,S + 1.467 O, + 0.533 CO, + 0.533 H,0 > 1S0,* +0.533 CH,0 + 2 H+ -0.077 -3.824 0 3.988
+bemy -0.189 -0.277 | 0.683| 8.0 63 5 H,S + 1.465 O, + 0.535 CO, + 0.535 H,0 > 150, + 0.535 CH,0 + 2 H+ -0.101 -3.691 0 4.013
102h: -0.255 -0.375 | 0.680 | 8.0 12 4 H,S +1.472 0, + 0.528 CO, + 0.528 H,0 > 1S0,% + 0.528 CH,0 + 2 H+ -0.135 -2.522 -3.018 0 0 2.599
315 uE -0.162 -0.238 | 0.680 | 8.0 15 3 H,S + 1471 0, + 0.528 CO, + 0.528 H,0 & 150, + 0.528 CH,0 + 2 H+ -0.085 -2.733 0 2.528
+beMy -0.128 -0.188 | 0.680 | 8.0 11 5 H,S + 1471 0, + 0.528 CO, + 0.528 H,0 & 150, + 0.528 CH,0 + 2 H+ -0.067 -2.832 0 2.987
159h; -0.209 -0.309 | 0.677 | 7.9 8 5 H,S + 1.477 0, + 0.523 CO, + 0.523 H,0 & 1S0,% + 0.523 CH,0 + 2 H+ -0.109 -0.911 -1.256 0 0 0.386
315 uE -0.153 -0.226 | 0.677 | 7.9 7 4 H,S + 1.478 O, + 0.522 CO, + 0.522 H,0 > 1S0,* +0.522 CH,0 +2 H+ -0.080 -0.990 0 0.361
+bemy -0.144 -0.213 | 0678 | 7.9 9 6 H,S + 1.476 O, + 0.524 CO, + 0.524 H,0 > 150, +0.524 CH,0 + 2 H+ -0.075 -0.805 0 0.320
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!In the dark Stot fluxes for aerobic sulfide oxidation (aSOx) were calculated as the difference between the upward flux from the zone underneath into the SOB layer and the upward flux from the SOB layer
towards the water column. For light conditions, before downwards migration of the SOB, S fluxes (italic) attributed to SOB were predicted based on the O, flux into the SOB layer and the lowest possible
Stt:O2 consumption ratio assuming an efficiency of 16.9%. After migration of SOB under the cyanobacterial layer, upward fluxes of Sy, were fully attributed to the SOB activity.

2In the dark and presence of DCMU, the O, flux from the water column into the mat was fully assigned to O, consumption by aSOx. In the light, before migration, O, consumption was calculated as the
difference between the upward flux of O, from the cyanobacterial layer into the SOB layer and the flux from/into the water column. After migration, the downward flux from the cyanobacterial layer into the
SOB layer underneath was attributed to aSOx.

*Italic ratios are predicted based on the O, flux, an efficiency of autotrophic sulfide oxidation of 16.9%, and complete sulfide oxidation to SO.%.

“Concentrations of O, (in uM) and H.S (in uM), and pH were calculated by averaging the values measured in the SOB layer and used as input parameters to calculate the stoichiometry of aerobic sulfide
oxidation.

*The stoichiometry of aerobic sulfide oxidation coupled to CO, fixation was calculated either based on an efficiency of 16.9%, local reactant concentrations (see footnote 4), and the Sy:O, ratio, or, if the
Sii:02 was unknown, based on an efficiency of 16.9%, local reactant concentrations, and the assumption that the only product of sulfide oxidation was SO,Z.

®in mmol Sz m2h?
"in mmol O, m? h*

Table S3: Available as a separate supplementary file. Results of 16SrRNA sequence analysis using the next-generation sequencing analysis pipeline of the SILVA
project (available at www.arb-silva.de/ngs), including sequence classifications and oligotyping results (https://github.com/merenlab/oligotyping). MID08 was
obtained from a mat sample taken at Main Spring prior to the experiment. MID17, MID15, MID11 and MID16 were obtained from samples taken during the first
flow chamber run in the dark, during exposure to 19 pmol photons m? s™, during first exposure to 315 pmol photons m? s™ and after addition of DCMU (Fig. 3c).
MID14 and MID13 correspond to samples taken in the dark and during exposure to 315 umol photons m™ s™ in the second experiment (Fig. 4c).
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