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Supplementary Table 1. Read number per library and relative abundance of reads assigned to AOM organisms (ANME-1 and HotSeep-1). Compared is the
relative contribution of ANME-1 and HotSeep-1 to the active AOM community and the total community under AOM conditions (CH4), in the presence of hydrogen
(H2) or hydrogen plus methane (H2CH4).

treatment

CH4 H2 CH4H2

library
total reads’

total mapped to AOM

s 2
organisms

% mapped to AOM

organisms of total

HotSeep-1
total mapped
% mapped of total

% mapped of AOM

organisms

ANME-1
total mapped
% mapped of total

% mapped of AOM

organisms

1 2 3 4 5 6 7 8 9

2,376,488 2,178,329 2,073,061 2,195,275 2,112,692 1,971,533 2,345,128 2,080,255 2,017,178

1,368,781 1,296,564 1,263,867 1,543,374 1,488,117 1,381,823 1,646,746 1,519,801 1,412,490

58 60 61 70 70 70 70 73 70
336,297 306,961 309,485 935,073 849,066 709,035 867,875 869,395 759,486
14 14 15 43 40 36 37 42 38
25 24 24 61 57 51 53 57 54
1,032,484 989,603 954,382 608,301 639,051 672,788 778,871 650,406 653,004
43 45 46 28 30 34 33 31 32
75 76 76 39 43 49 47 43 46

! total read number after quality control

? sum of reads mapping to the draft genomes of ANME-1 and HotSeep-1

Supplementary Table 2a. C-type cytochromes identified in the thermophilic ANME-1 draft genome. Overview of protein properties including amino acid length, number of heme
binding sites, protein domain annotation and predicted number of transmembrane helices and subcellular localization. Proteins discussed in the main text are indicated in bold.

protein domain prediction2 subcellular localization prediction“
ANME-1ORF  Lensth Z;fXCH domain ID domai.n # of Tl\:[ Cytoplasmic_S fq);fll:)l::xlc Cellwall_  Extracellular_ Fi'nal_Localiz Final Score
(aa) o1 accession  helices’ core — Score Score ation -
motifs Score
PROKKA 00109 263 4 Cytochrome_C7 PF14522.1 1 0.24 0.01 0.93 8.82 Extracellular  8.82
PROKKA_00110 275 4 Cytochrome_C7 PF14522.1 1 2.5 2.5 2.5 25 Unknown 2.5
PROKKA 00111 437 9 Cytochrome C7 PF14522.1 1 2.2 0.01 0.99 6.8 Unknown 6.8
PROKKA_ 00125 186 4 Cytochrome_C7 PF14522.1 1 0 4 3.48 2.52 Unknown 4
PROKKA_ 00239 395 8 Cytochrom_c3_2 PF14537.1 2 0 4 3.48 2.52 Unknown 4
PROKKA_01542 203 5 Cytochrom NNT PF03264.9 1 7.5 1 0.87 0.63 Cytoplasmic 7.5
PROKKA 01545 248 5 Cytochrom_c3 2 PF14537.1 1 7.5 1 0.87 0.63 Cytoplasmic 7.5

! predicted number of heme binding sites based on identification of the CXXCH motif

2 protein domain as identified by hmmscan against the pfamA database with E value cut off of 10-5; listed are the pfamA domain ID and accession of the best hit

3 predicted number of transmembrane helices using TMHMM v.2.0
* subcellular localization prediction using PSORTD v.3.0; given are the PSORTDb scores for each possible localization and the final predicted localization with final score
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SUPPLEMENTARY INFORMATION gHaVZAH;

Supplementary Table 5a. Overview of read count data, TPM (transcripts per million) values, relative abundance and log2 fold change of selected genes. Compared is the
genes expression in the presence of hydrogen (H2) or hydrogen plus methane (H2CH4) to the gene expression under standard AOM conditions (CH4).

organism ene orf length  treatment CH4 H2 CH4H2
gant g (nt) library 1 2 3 4 5 6 7 3 9

counts 11,692.00 10,794.00 10,802.00  69.00 57.00 71.00  2,087.00 154.00  821.00

TPM 12,717.04 12,269.62 12,727.33 133.41 105.86 12531 3,098.36  280.63 1,449.19
ANME-1 merA OP;(Z);(KA_ 1713 avg TPM 12,571.33 121.52 1,609.40

stdev TPM 261.34 14.16 1,415.68

avg TPM rel to 0.01 0.13

log2 fold change rel -6.69 -2.97

counts 660.00 671.00 621.00 5.00 13.00 13.00 161.00 18.00 54.00

TPM 1,035.10  1,099.80  1,055.03 13.94 34.81 33.08  344.65 4730  137.44
ANME-1 eyt € 0P(l){z(;s’KKA_ 1188 avg TPM 1,063.31 27.28 176.46

stdev TPM 33.13 11.58 152.47

avg TPM rel to 0.03 0.17

log2 fold change rel -5.28 -2.59

counts 254.00 228.00 194.00  1,852.00 1,471.00 1,008.00 1,481.00 1,176.00 1,550.00

TPM 782.21 751.61 643.39 1,956.57 1,754.35 1,477.33 1,730.11 1,401.87 2,068.15
HotSeep-1 dsrA TISI_OOIIO 1437 avg TPM 725.73 1,729.42 1,733.38

stdev TPM 72.94 240.59 333.15

avg TPM rel to 2.38 2.39

log2 fold change rel 1.25 1.26

counts 609.00 610.00 677.00 586.00 665.00 832.00 847.00 639.00 624.00

TPM 2,280.05 2,444.69 2,729.61  752.65 964.20 1,482.45 120293  926.06 1,012.22
HotSeep-1 eyt C ;ISI_00209 1182 avg TPM 2,484.78 1,066.43 1,047.07

stdev TPM 227.44 375.49 141.69

avg TPM rel to 0.43 0.42

log2 fold change rel -1.22 -1.25

counts 140.00 143.00 172.00 53.00 56.00 129.00 182.00 51.00 66.00

TPM 951.68  1,040.56 1,259.15  123.60  147.42  417.33  469.32 13420 19439

avg TPM 1,083.80 229.45 265.97
HotSeep-1 pilA ?51—0015" 651 stdev TPM 158.23 163.15 178.66

avg TPM rel to

21 2
CH4 0 0.25
log2 fold change rel
2. -2.03
to CH4 2.24
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HNTAE N SUPPLEMENTARY INFORMATION

Supplementary Table 5b. Summary of differential gene expression analysis. Pairwise tests were computed with methane supplemented samples

(control) vs hydrogen or hydrogen plus methane supplemented samples (treatment). Results for selected genes are shown.

Control vs . rel abd" rel abd diff btw? (log2 3 P value corrected p
gene, organism ORF effect 4
treatment (control) (treatment) fold change) (glm) value (glm)
dsrA, HotSeep-1 HS1 001101 8.5 93 0.9 41 0.000201 _ 0.01143
CH4Svs YL C HotSeep-1 HS1 002099 9.9 8.4 15 47 0.000144 001151
. pilA, HotSeep-1 HS1 001566 7.9 49 2.9 4.1 0001391  0.03749
CH4H2" oA, ANME-1 PROKKA 00724 121 1.2 1.0 219 0.030949  0.15460
cyt C, ANME-1 PROKKA 00239  8.09 733 -0.76 114 0.043207  0.17502
dsrA, HotSeep-1 HS1 001101 84 94 0.9 23 0.002328  0.04261
cyt C, HotSeep-1 HS1 002099 9.9 8.2 -1.7 5.1 0.000106  0.00756
CH4 vs H2" pilA, HotSeep-1 HS1 001566 7.8 47 3.1 4.0 0.000399  0.01566
merA, ANME-1 PROKKA 00724  12.1 8.1 4.0 -13.8  0.000000  0.00002
cyt C, ANME-1 PROKKA 00239 8.0 5.5 2.6 3.7 0.001100 001145
cyt C, HotSeep-1 HS1_002099 10.3 74 29 98  0.000002  0.00022
CHavsHa PilA, HotSeep-1 HS1 001566 8.2 6.1 2.0 3.5 0.000250  0.00508
s dsrA, HotSeep-1 HS1 001101 8.8 74 14 4.6 0.000088  0.00242
HotSeep-1" . HotSeep-1 HS1_000399 26 27 0.1 0.0 0487771  0.62247
16, HotSeep-1 HSI r0003 18.1 18.1 0.0 0.1 0.295099  0.49161

! relative abundance as computed by aldex2 with centered log ratio transformed data and 128 Monte Carlo instances of

sampling from a Dirichlet distribution

? difference in relative abundance of control and treatment; as relative abundance data are log2 transformed values the
difference between control and treatment represents the log2 fold change

3 effect size of treatment

4 general lineralized model
> CH4: TAOM enrichment supplemented with methane
8 CH4H2: TAOM enrichment supplemented with methane plus hydrogen

7 H2: TAOM enrichment supplemented with hydrogen

H2 HotSeep-1: HotSeep-1 culture supplemented with hydrogen
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