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Table S1: Composition of culture media

Culture media Ingredients (Gms/ Litre)

Zobell Marine Agar Peptone 5.000

Yeast extract 1.000

Ferric citrate 0.100
Sodium chloride 19.450
Magnesium chloride 8.800
Sodium sulphate 3.240
Calcium chloride 1.800
Potassium chloride 0.550
Sodium bicarbonate 0.160
Potassium bromide 0.080
Strontium chloride 0.034
Boric acid 0.022

Sodium silicate 0.004
Sodium fluorate 0.0024
Ammonium nitrate 0.0016
Disodium phosphate 0.008
Agar 15.000

Final pH (at 25°C) 7.6+0.2

Nutrient Agar Peptone 5.000

Sodium chloride 5.000

HM peptone B# 1.500
Yeast extract 1.500

Agar 15.000

Final pH (at 25°C) 7.4+0.2

Luria Agar Casein enzymic hydrolysate 10.000
Yeast extract 5.000

Sodium chloride 5.000

Agar 15.000

Final pH ( at 25°C) 7.0+0.2

Actinomycete Isolation Agar | Sodium caseinate 2.000
L-Asparagine 0.100

Sodium propionate 4.000
Dipotassium phosphate 0.500
Magnesium sulphate 0.100
Ferrous sulphate 0.001

Agar 15.000

Final pH ( at 25°C) 8.1+0.2

Iron Sulphite Agar Casein enzymic hydrolysate 10.000
Sodium sulphite 0.500

Iron (I11) citrate 0.500

Agar 15.000

Final pH (at 25°C) 7.1+0.2

Iron Oxidizing agar Part A —

Ammonium sulphate 3.000

Potassium chloride 0.100

Dipotassium phosphate 0.500
Magnesium sulphate. heptahydrate 0.500




Calcium nitrate 0.010
Part B - Ferrous sulphate. heptahydrate 44.220
Final pH (at 25°C) 3.3%0.3

Sulphate Reducing agar

Yeast extract 1.000

Magnesium sulphate 0.200
Dipotassium phosphate 0.010
Ferrous ammonium sulphate 0.100
Sodium chloride 10.000

Final pH ( at 25°C) 7.8+0.2




Table S2: Elements of Alpha diversity. The table illustrates estimates of alpha diversity and
sequencing depth for surface sediment (CM1) and coalbed (CM2).

Raw Combined Assigned Goods Observed
Chaol Shannon
reads reads reds coverage OTUs
CM1 1827563 1403048 656883 4373.29 0.99 3447 6.4

CM2 1128316 1016598 773869 3503.98 0.99 2639 5.54




Fig. S1: Map representing primary coal production across the globe. Source: U.S. energy
information; demonstrates top coal producing countries (as per 2015 report) viz. China,
United States, India, Australia, Indonesia, etc. The size of bubble corresponds to the
production of the coal.
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Fig. S2: Distribution of bacterial taxa in surface sediment (CM1) and coal bed (CM2)
deciphered using cultivable approach. Inner segment of graph represents the Phyla

distribution and an outer segment represents the distribution of bacterial families.

I Actinobacteria

I Microbacteriaceae
. Micrococcaceae

[ Nocardiaceae

. Intrasporangiaceae
. Corynebacteriaceae
. Dietziaceae

I Nocardioidaceae

. Pseudonocardiaceae
- Propionibacteriaceae
. Bacteroidetes

. Flavobacteriaceae

B Deinococcaceae
W Firmicutes
. Staphylococcaceae

CMm1

CM2

- Bacillaceae

. Exiguobacteriaceae
[ Enterococcaceae
. Planococcaceae

. Proteobacteria

B Pseudomonadaceae
. Rhizobiaceae

. Sphingomonadaceae
I Enterobacteriaceae
. Moraxellaceae

I Alcaligenaceae

- Oxalobacteraceae

. Deinococcus-Thermus . Aurantimonadaceae

. Limnobacter
I comamonadaceae



Fig. S3: Distribution of bacterial genera (relative abundance >1%) found during the
uncultivable analysis of surface sediment (CM1) and coalbed (CM2).
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Fig. S4: Imputed metagenome depicting methane metabolism in CM1 and CM2 samples

KO_ID
K00018
K00126
K00148
K00169
K00170
K00171
K00172
K00196
K00200
K00201
K00202
K00317
K00320
K00441
K00442
KO0584
KOD600
KO0672
KO0830
KO0863
K00918
K01007
K01079
K01499
K01595
K01623
K01895
K02203
K03388
K03389
K03390
K03396
K03520
K03841
K04041
K04480
K05884
K05979
KO6034
K07144
K08093
K08094
K08097
K08264
K08685
K08691
K08692
K10713
K10714
K10944
K10945
K10946
K10977
K11212
K11261
K11532
K11779
K11781
K12234
K13039
K13831
K14028
K14029
K14067
K14082
K14084
K14940
K14941
K15022

=Y

o
<
=

o

IIII <
(]

=

000000000000 0000000000000000000000000000000000C0CCCCCOCDCORNCCOCOCKOCCODOCCOOCCODCOCROTS

Gene ID @ cv1

hprA; glycerate dehydrogenase @ cm2

fdsD; formate dehydrogenase subunit delta

fdhA; glutathione-independent formaldehyde dehydrogenase

porA; pyruvate ferredoxin oxidoreductase alpha subunit

porB; pyruvate ferredoxin oxidoreductase beta subunit

porD; pyruvate ferredoxin oxidoreductase delta subunit

porG; pyruvate ferredoxin oxidoreductase gamma subunit

cooF; carbon-monoxide dehydrogenase iron sulfur subunit

fwdA, fmdA; formylmethanofuran dehydrogenase subunit A

fwdB, fmdB; formylmethanofuran dehydrogenase subunit B

fwdC, fmdC; formylmethanofuran dehydrogenase subunit C

dmd-tmd; dimethylamine/trimethylamine dehydrogenase

mer; 5,10-methylenetetrahydromethanopterin reductase

frhB; coenzyme F420 hydrogenase subunit beta

frhD; coenzyme F420 hydrogenase subunit delta

mtrH; tetrahydromethanopterin S-methyltransferase subunit H

glyA, SHMT; glycine hydroxymethyltransferase

ftr; formylmethanofuran—tetrahydromethanopterin N-formyltransferase
AGXT; alanine-glyoxylate transaminase / serine-glyoxylate transaminase / serine-pyruvate transaminase
DAK, TKFC; triose/dihydroxyacetone kinase / FAD-AMP lyase (cyclizing)
pfkC; ADP-dependent phosphofructokinase/glucokinase

pps, ppsA; pyruvate, water dikinase

serB, PSPH; phosphoserine phosphatase

mch; methenyltetrahydromethanopterin cyclohydrolase

ppc; phosphoenolpyruvate carboxylase

ALDO; fructose-bisphosphate aldolase, class |

ACSS, acs; acetyl-CoA synthetase

thrH; phosphoserine / homoserine phosphotransferase

hdrA; heterodisulfide reductase subunit A

hdrB; heterodisulfide reductase subunit B

hdrC; heterodisulfide reductase subunit C

gfa; S-(hydroxymethyl)glutathione synthase

coxL, cutL; carbon-monoxide dehydrogenase large subunit

FBP, fbp; fructose-1,6-hisphosphatase |

fbp3; fructose-1,6-bisphosphatase il

mtaB; methanol---5-hydroxybenzimidazolylcobamide Co-methyltransferase
comC; L-2-hydroxycarboxylate dehydrogenase (NAD+)

comB; 2-phosphosulfolactate phosphatase

comD; sulfopyruvate decarboxylase subunit alpha

mfnE; 5-(aminomethyl)-3-furanmethanol phosphate kinase

hxlA; 3-hexulose-6-phosphate synthase

hxIB; 6-phospho-3-hexuloisomerase

comA,; phosphosulfolactate synthase

hdrD; heterodisulfide reductase subunit D

ghpA; quinohemoprotein amine dehydrogenase

mcl; malyl-CoA/(S)-citramalyl-CoA lyase

mtkB; malate-CoA ligase subunit alpha

fae; 5,6,7,8-tetrahydromethanopterin hydro-lyase

mtdB; methylene-tetrahydromethanopterin dehydrogenase
pmoA-amoA; methane/ammonia monooxygenase subunit A
pmoB-amoB; methane/ammonia monooxygenase subunit B
pmoC-amoC; methane/ammonia monooxygenase subunit C

aksA; methanogen homocitrate synthase

cofD; LPPG:FO 2-phospho-L-lactate transferase

fwdE, fmdE; formylmethanofuran dehydrogenase subunit E

glpX-SEBP; fructose-1,6-bisphosphatase 11 / sedoheptulose-1,7-bisphosphatase
fbiC; FO synthase

cofH; FO synthase subunit 2

cofE, fbiB; coenzyme F420-0:L-glutamate ligase / coenzyme F420-1:gamma-L-glutamate ligase
comE; sulfopyruvate decarboxylase subunit beta

hps-phi; 3-hexulose-6-phosphate synthase / 6-phospho-3-hexuloisomerase
mdh1, mxaF; methanol dehydrogenase (cytochrome c) subunit 1

mdh2, mxal; methanol dehydrogenase (cytochrome c) subunit 2

mtkA; malate-CoA ligase subunit beta

mtbA; methyl-Co(lll) methylamine-specific corrinoid protein:coenzyme M methyltransferase
mttC; trimethylamine corrinoid protein

cofF; gamma-F420-2:alpha-L-glutamate ligase

cofC; 2-phospho-L-lactate guanylyltransferase

fdhB; formate dehydrogenase beta subunit



Fig. S5: Imputed metagenome depicting sulfur metabolism in CM1 and CM2 samples

KO_ID cM1 Ccv2 Gene ID @ cv1

K00299 — @ ssuE; FMN reductase @ cm2

K00385 _ @ asrC; anaerobic sulfite reductase subunit C

K00387 I | @ suUOX; sulfite oxidase

k00394  [EEEEEN @ aprA; adenylylsulfate reductase, subunit A

K00395 _ @ aprB; adenylylsulfate reductase, subunit B

K00651 _ @ metA; homoserine O-succinyltransferase

KO0860 B @ cysC; adenylylsulfate kinase

K00955 — @ cysNC; bifunctional enzyme CysN/CysC

K00957 — @ cysD; sulfate adenylyltransferase subunit 2

K00958 _ @ sat, met3; sulfate adenylyltransferase

K01011 — (@ TST, MPST, sseA; thiosulfate/3-mercaptopyruvate sulfurtransferase
K02439 BN @ glpE; thiosulfate sulfurtransferase

K03119 [ @ tauD; taurine dioxygenase

K04091 — @ ssuD; alkanesulfonate monooxygenase

K05301 — @ E1.8.2.1; sulfite dehydrogenase

K06881 _ @ nrnA; bifunctional oligoribonuclease and PAP phosphatase NrnA
K07306 S @ dmsA; anaerobic dimethyl sulfoxide reductase subunit A

K07307 _ @ dmsB; anaerobic dimethyl sulfoxide reductase subunit B (DMSO reductase iron- sulfur subunit)
K07308 _ @ dmsC; anaerobic dimethyl sulfoxide reductase subunit C (DMSO reductase anchor subunit)
K08352 — @ phsA, psrA; thiosulfate reductase / polysulfide reductase chain A
K08354 [ @ phsC; thiosulfate reductase cytochrome b subunit

KO8357 _ @ ttrA; tetrathionate reductase subunit A

K08358 _ @ ttrB; tetrathionate reductase subunit B

K08359 BN @ ttrC; tetrathionate reductase subunit C

K08738 — @ cYC; cytochrome ¢

K10764 [ ] @ metz; 0-succinylhomoserine sulfhydrylase

K11180 _ @ dsrA; dissimilatory sulfite reductase alpha subunit

K11181 _ @ dsrB; dissimilatory sulfite reductase beta subunit

K13811 — @ PAPSS; 3'-phosphoadenosine 5'-phosphosulfate synthase

0
=
o
[=



