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Figure S1. Hierarchical clustering of the Bray-Curtis dissimilarity of all samples analyzed with all taxonomic

groups (all OTUs) using Ward’s Minimum Variance.
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Figure S2. Maximum likelihood phylogenetic tree of sulphate-reducing microorganisms (SRM) core to the biochemical reactors (BCRs) and algae pond (AP) and
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Desulfosporosinus acidiphilus strain S14

Desulfosporosinus youngice strain IW/YIL-B18 [Wetand treating acid mine drainage]

Peptococcaceae bacterium Y5 [Respires on arsenate]
Desulfosporosinus meridiei DSM 13257

Desulfosporosinus lacus strain STP12T [Pristine lake sediment]
Desulfosporosinus sp Sapy [Berlin raw and drinking water|

OTU297 DesulfoSPOrosINUS =~ =========s=====cescscomeecceesseseesessscssesssssssssssssssssssssssss=ssssssss=ss====

Geobacter sp IFRC128 [Uranium contaminated soil]
0TU42 Desulfuromonadales M20—Pitesti uncultured bacterium
OTU952 Desulfuromonadales BVATS uncultured Geobacter sp,

OTU265 Desulfuromonadales Desulfuromonadaceae Desulfuromonas uncultured bacterium

Desulfobulbus propionicus strain DSM 2032

OTU131 Desulfobacterales Desulfobulbaceae Desulfobulbus uncultured soil bacterium

OTU30 Desulfobacterales Desulfobulbaceae uncultured uncultured bacterium
Desulforhopalus singaporensis strain Spore T1 [Taurine degrading]
Desulfobacterim catecholicum strain NZva20 [catchol degrading]

OTU74 Desulfobacterales Desulfobulbaceae uncultured delta proteobacterium PMMV-AE16
Desulfocapsa thiozymogenes strain Bra2 [disproportionates internediate S compounds]

Uneultured Desuifotalea sp clone RC8C40 [Composting bioreactor treating titanium wastewater]
0TU220 Desulfobacterales Desulfobulbaceae Desulfocapsa uncultured bacterium

Uncultured Desulfobulbaceae bacterium clone HT06Ba23 [Benzene degrading]

OTU125 Desulfobacterales Desulfobulbaceae Desulfurivibrio uncultured bacterium

Uncultured Desudfovibrio sp clone FSOHPNUOTIBHSO [Gypsum-—Treated Oil Sands Tailings Pond]

Smithella propionica strain LYP [ZnS—producing biofilm]

OTU264 Syntrophobacterales Syntrophaceae Smithella uncultured Syntrophaceae bacterium

Syntrophus aciditrophicus strain SB

OTU319 Syntrophobacterales Syntrophaceae Syntrophus uncultured bacterium

0TU2261 Syntrophobacterales Syntrophaceae Syntrophus uncultured delta proteobacterium

Uneultured delta proteobacterium clone 44a—U1-12 [Acid mine drainage]
Uneultured delta proteobacterium clone C7527 [Lake Cadagno sediments]

OTU66 Desulfobacterales Desulfobacteraceae uncultured uncultured bacterium
Desulfatirhabdium butvrativorans strain HB1 [butyrate—oxidizing, sulfate—reducing bacterium]

OTU16 Desulfobacterales Desulfobacteraceae Desulfatirhabdium denitrifying bacterium enrichment culture clone NOA 1 E11
Uneultured delta proteobacterium clone ADK—MOh02-84 [Acid impacted lake]

Uneultured Desulfatithabdium sp clone P10 [Hg polluted sediment]

Uneultured bacterium clone SD101-2 {10 [Uranium and metal contaminated site]

Uneultured bacterium clone WSMO79 [Heavy metal contaminated wetland]

Uneultured Desulfobacteraceae bacterium clone F3OHPNUOTIFCMY [Gypsum-—Treated Oil Sands Tailings Pond]
OTU158 Desulfobacterales Desulfobacteraceae Desulfosalsimonas uncultured bacterium

Desulfosalsimonas_propionicica strain PropA [Salt marsh)]

Uncultured Desulfobacterium sp clone FSOHPNUOTHI3YY [Gypsum—Treated Oil Sands Tailings Pond]

OTU441 Desulfobacterales Desulfobacteraceae uncultured uncultured delta

proteobacterium

* o

their close cultured and environmental relatives. Size of coloured bubbles is proportional to log to the base 10 of the number of reads for each operational
taxonomic unit (OTU) in each BCR or the AP. Colours represent the location.
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Figure S3. Maximum likelihood phylogenetic tree of core methanogens and their close cultured and
environmental relatives. Size of coloured bubbles is proportional to log to the base 10 of the number of reads
for each OTU in each BCR or the AP. Colours represent the location.
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Figure S4. Co-occurrence network of SRM and methanogen species-level OTUs. Only those OTUs with greater
than or equal to 0.8 Pearson correlation are shown. Nodes represent OTUs and edges Pearson correlation of
greater than or equal to 0.8. Colours represent the locations sampled (BCRs, AP, inoculum pond (IP), and soil).



