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Table	
  S1.	
  A	
  nucleotide	
  sequence	
  alignment	
  of	
  each	
  forward	
  and	
  reverse	
  hgcA-­‐targeted	
  PCR	
  primers	
  to	
  select	
  genomic	
  sequences.	
  Mismatched	
  base	
  pairs	
  are	
  indicated	
  in	
  red.	
  

Phylum Class Gene Locus GGNRTYAAYRTNTGGTGYGC Gene Locus CADGCNCCRCAYTCVATRCA
Geobacter metallireducens RCH3 Proteobacteria Deltaproteobacteria GeomeDRAFT_0749 GGGATCAATGTCTGGTGCGC GeomeDRAFT_0748 CAGGCGCCGCATTCCATGCA
Geobacter metallireducens GS-15 Proteobacteria Deltaproteobacteria Gmet_1240 GGGATCAATGTCTGGTGCGC Gmet_1241 CAGGCGCCGCATTCCATGCA
Geobacter sulfurreducens PCA Proteobacteria Deltaproteobacteria GSU1440 GGCATTAATGTCTGGTGCGC GSU1441 CAGGCCCCGCACTCCATGCA
Geobacter sulfurreducens KN400 Proteobacteria Deltaproteobacteria KN400_1466 GGCATTAATGTCTGGTGCGC KN400_1468 CAGGCCCCGCACTCCATGCA
Geobacter sp. FRC-32 Proteobacteria Deltaproteobacteria Geob_2483 GGCATCAATGTCTGGTGCGC Geob_2482 CAGGCTCCGCATTCCATGCA
Geobacter uraniireducens Rf4 Proteobacteria Deltaproteobacteria Gura_0480 GGCATTAACGTCTGGTGTGC Gura_0481 CAGGCGCCGCACTCCATGCA
Geobacter bemidjiensis Bem Proteobacteria Deltaproteobacteria Gbem_1183 GGCATCAACGTCTGGTGTGC Gbem_1184 CAAGCCCCGCACTCCATGCA
Geobacter sp. M18 Proteobacteria Deltaproteobacteria GM18_1031 GGGATCAACGTCTGGTGCGC GM18_1032 CAGGCGCCGCACTCCATGCA
Geobacter sp. M21 Proteobacteria Deltaproteobacteria GM21_3091 GGCATCAACGTCTGGTGCGC GM21_3090 CAAGCCCCGCACTCCATGCA
Desulfovibrio desulfuricans ND132 Proteobacteria Deltaproteobacteria Dnd132_1056 GGCATCAACGTCTGGTGCGC Dnd132_1057 CAGGCCCCGCACTCCATGCA
Desulfovibrio aespoeensis Aspo-2 Proteobacteria Deltaproteobacteria Daes_2662 GGCATCAACATCTGGTGCGC Daes_2663 CACGCCCCGCACTCCATGCA
Desulfovibrio africanus Walvis Bay Proteobacteria Deltaproteobacteria Desaf_0117 GGCGTCAACGTCTGGTGCGC Desaf_0115 CAGGCGCCGCACTCCATGCA
Desulfovibrio oxyclinae DSM 11498 Proteobacteria Deltaproteobacteria B149DRAFT_02526 GGCATCAATGTCTGGTGCGC B149DRAFT_02527 CAGGCGCCGCACTCCATGCA
Desulfobulbus propionicus DSM 2032 Proteobacteria Deltaproteobacteria Despr_0439 GGGATCAATGTCTGGTGTGC Despr_0438 CAGGCCCCACACTCCATGCA
Desulfomicrobium baculatum DSM 4028 Proteobacteria Deltaproteobacteria Dbac_0376 GGCATCAACATCTGGTGCGC Dbac_0375 CAGGCCCCGCACTCCATGCA
Desulfonatronospira thiodismutans ASO3-1 Proteobacteria Deltaproteobacteria Dthio_PD1043 GGAATAAATGTCTGGTGCGC Dthio_PD1042 CAGGCCCCGCACTCCATGCA
Uncultured Desulfobacterium sp. Proteobacteria Deltaproteobacteria N47_A07900 GGTATCAATGTATGGTGTGC N47_A07910 CAGGCTCCGCACTCCATGCA
Desulfonatronum lacustre Z-7951 Proteobacteria Deltaproteobacteria DeslaDRAFT_0127 GGCATCAATGTCTGGTGCGC DeslaDRAFT_0126 CAGGCCCCGCACTCCATGCA
Deferrisoma camini S3R1 Proteobacteria Deltaproteobacteria DefcaDRAFT_2106 GGGATCAACGTGTGGTGCGC DefcaDRAFT_2107 CAGGCCCCGCACTCCATGCA
Syntrophorhabdus aromaticivorans UI Proteobacteria Deltaproteobacteria SynarDRAFT_0655 GGCATTAACGTGTGGTGTGC SynarDRAFT_0656 CAGGCACCGCACTCAATGCA
Desulfomonile tiedjei DCB-1 Proteobacteria Deltaproteobacteria Desti_1022 GGAATAAATGTCTGGTGTGC Desti_1023 CATGCTCCGCATTCCATGCA
Syntrophus aciditrophicus SB Proteobacteria Deltaproteobacteria SYN_00351 GGGATCAATGTCTGGTGTGC SYN_00352 CAGGCGCCGCATTCGATGCA
Delta proteobacterium NaphS2 Proteobacteria Deltaproteobacteria NPH_5533 GGCATCAACGTATGGTGCGC NPH_5534 CAGGCGCCGCACTCCATGCA
Dehalococcoides mccartyi DCMB5 Chloroflexi Dehalococcoidetes dcmb_330 GGAATCAATGTCTGGTGCGC dcmb_329 CAGGCGCCGCATTCGATACA
Desulfosporosinus acidiphilus SJ4 Firmicutes Clostridia Desaci_1621 GGAATTAACGTTTGGTGTGC Desaci_1622 CATGCGCCACATTCGATGCA
Desulfitobacterium dehalogenans DSM9161 Firmicutes Clostridia Desde_2772 GGAATAAATGTATGGTGTGC Desde_2771 CAGGCACCGCATTCGATGCA
Dehalobacter sp. CF Firmicutes Clostridia DCF50_p1170 GGCATTAATGTCTGGTGCGC DCF50_p1169 CAGGCGCCACATTCCATGCA
Dehalobacter sp. 11DCA Firmicutes Clostridia DHBDCA_p1092 GGTATTAATGTCTGGTGCGC DHBDCA_p1091 CAGGCGCCACATTCCATGCA
Desulfosporosinus orientis DSM 765 Firmicutes Clostridia Desor_2652 GGAGTCAATGTTTGGTGCGC Desor_2653 CAGGCACCGCATTCAATACA
Desulfitobacterium dichloroeliminans LMG P-21439 Firmicutes Clostridia Desdi_0780 GGCATCAATGTATGGTGTGC Desdi_0781 CAGGCACCACATTCGATGCA
Desulfosporosinus sp. OT Firmicutes Clostridia DOT_5805 GGCATCAATGTATGGTGTGC DOT_5807 CAGGCACCGCATTCCATACA
Desulfosporosinus youngiae DSM 17734 Firmicutes Clostridia DesyoDRAFT_4238 GGGGTCAATGTTTGGTGTGC DesyoDRAFT_4237 CAGGCACCGCATTCCATACA
Acetonema longum DSM 6540 Firmicutes Clostridia ALO_18015 GGCATCAACGTCTGGTGTGC ALO_18015 CAAGCTCCACATTCCATACA
Dethiobacter alkaliphilus AHT 1 Firmicutes Clostridia DealDRAFT_3158 GGGATTAATGTCTGGTGTGC DealDRAFT_3157 CAGGCTCCGCATTCCATACA
Dehalobacter restrictus DSM 9455 Firmicutes Clostridia Dehre_1982 GGCATTAATGTCTGGTGCGC Dehre_1981 CAAGCGCCGCATTCCATGCA
Dehalobacter sp. FTH1 Firmicutes Clostridia A37GDRAFT_03566 GGTATTAATGTCTGGTGTGC A37GDRAFT_03565 CAGGCGCCGCATTCCATGCA
Desulfitobacterium metallireducens 853-15A Firmicutes Clostridia Desme_1742 GGAGTCAATGTTTGGTGCGC Desme_1741 CATGCGCCACATTCCATACA
Desulfitobacterium sp. PCE1 Firmicutes Clostridia DesPCE1DRAFT_2748 GGAATAAATGTATGGTGTGC DesPCE1DRAFT_2747 CAGGCACCGCATTCGATGCA
Ethanoligenens harbinense YUAN-3 Firmicutes Clostridia Ethha_0975 GGTGTGAATGTCTGGTGCGC Ethha_0976 CAGGCCCCGCACTCCATGCA
Syntrophobotulus glycolicus DSM 8271 Firmicutes Clostridia Sgly_2352 GGTGTTAACGTCTGGTGCGC Sgly_2351 CAGGCGCCACATTCCATACA
Methanofollis liminatans DSM 4140 Euryarchaeota Methanomicrobia Metli_1685 GGGATCAATGTCTGGTGCGC Metli_1684 CACGCCCCGCACTCCATGCA
Methanoregula boonei 6A8 Euryarchaeota Methanomicrobia Mboo_0422 GGCGTAAATGTCTGGTGCGC Mboo_0421 CATGCCCCGCACTCCATGCA
Methanoregula formicica SMSP Euryarchaeota Methanomicrobia Metfor_0951 GGGATCAATGTCTGGTGCGC Metfor_0952 CAGGCACCGCATTCCATACA
Methanosphaerula palustris E1-9c Euryarchaeota Methanomicrobia Mpal_1034 GGAGTCAATGTCTGGTGTGC Mpal_1035 CAGGCCCCGCACTCCATACA
Methanospirillum hungatei JF-1 Euryarchaeota Methanomicrobia Mhun_0876 GGGATTAATGTCTGGTGTGC Mhun_0875 CATGCACCACACTCCATGCA
Methanomethylovorans hollandica DSM 15978 Euryarchaeota Methanomicrobia Metho_0631 GGAATTAATGTATGGTGTGC Metho_0630 CATGCACCGCATTCCATACA
Methanolobus psychrophilus R15 Euryarchaeota Methanomicrobia Mpsy_0587 GGAGTTAATGTGTGGTGTGC Mpsy_0586 CATGCCCCACACTCCATACA
Methanocella arvoryzae MRE50 Euryarchaeota Methanomicrobia RCIX2342 GGCATCAACGTCTGGTGCGC RCIX2341 CAGGCGCCGCACTCCATGCA
Methanocella paludicola SANAE Euryarchaeota Methanomicrobia MCP_0718 GGCATCAACGTCTGGTGTGC MCP_0717 CAGGCTCCGCACTCCATGCA
Methanolobus tindarius DSM 2278 Euryarchaeota Methanomicrobia MettiDRAFT_2866 GGAATTAACGTCTGGTGTGC MettiDRAFT_2865 CATGCTCCACATTCCATACA

Mixed base definitions: R=A/G, Y=C/T, V=A/C/G, D=A/T/G, N=A/C/G/T

Strain
hgcA_F  forward primer hgcB_R reverse primerTaxonomic position
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Table	
  S2.	
  Mean	
  concentrations	
  in	
  the	
  surface	
  waters,	
  porewaters,	
  and	
  soils	
  for	
  ortho-­‐phosphate,	
  total	
  phosphorus,	
  sulfate,	
  methylmercury,	
  dissolved	
  iron,	
  dissolved	
  organic	
  carbon,
	
  and	
  dissolved	
  oxygen	
  at	
  the	
  study	
  sites.	
  The	
  oxidation-­‐reduction	
  potential	
  (SHE)	
  of	
  the	
  soils	
  are	
  also	
  provided.

WCA-3A

F1 U3 W3

Ortho-Phosphate Surface water (µg/L) 7 9 2 3

Pore water (µg/L) 21 640 3 2

Total Phosphorus Surface water (µg/L) 7 66 8 5

Soil (mg/kg) 4 842 311 448

Sulfate Surface (mg/L) 7 19.2 16.9 0.4

Pore water (mg/L) 21 5.4 3.7 0.4

Methylmercury Surface water (ng/L) 7 0.088 0.438 0.083

Pore water (ng/L) 21 0.028 0.087 0.121

Soil (ng/g) 4 0.229 0.591 1.4
Dissolved Iron Surface water (µg/L) 7 48 49 108

Pore water (µg/L) 21 120 78 1556
Soil (mg/kg) 4 2115 2580 5275
Surface water (µg/L) 7 40.6 34.6 17.4
Pore water (µg/L) 21 123.9 41.3 26.1

U3: 4
F1 and W3: 10

Dissolved Oxygen Surface water (mg/L) 6 2.8 2.8 2.7

Notes:	
  The	
  surface	
  and	
  pore	
  waters	
  (6-­‐10	
  cm	
  soil	
  interval)	
  were	
  collected	
  at	
  study	
  sites	
  from	
  August	
  and	
  September	
  in	
  2010,	
  October	
  2011,	
  February,	
  June	
  and	
  November	
  in	
  2012,	
  and	
  March	
  2013,	
  	
  
with	
  the	
  exception	
  of	
  dissolved	
  oxygen	
  which	
  was	
  measured	
  on	
  all	
  dates	
  except	
  for	
  March	
  2013.

	
  The	
  soils	
  (0-­‐10	
  cm	
  interval)	
  were	
  collected	
  on	
  August	
  2010,	
  February	
  and	
  June	
  in	
  2012,	
  and	
  in	
  March	
  2013.Methylmercury	
  analyses	
  were	
  performed	
  on	
  unfiltered	
  surface	
  waters	
  and	
  
on	
  filtered	
  pore	
  water	
  samples	
  (except	
  for	
  Nov.	
  2012,	
  when	
  pore	
  waters	
  were	
  unfiltered).	
  All	
  solids	
  data	
  reported	
  on	
  a	
  dry	
  wt.	
  basis.
	
  Source	
  of	
  data:	
  South	
  Florida	
  Water	
  Management	
  District.	
  SHE	
  =	
  Standard	
  Hydrogen	
  Electrode.	
  
 N= number of samples collected during the entire sampling period (single sample for surface waters and soils, and triplicate pore water samples per sampling date). 
*oxidation-reduction potential was measured at F1 on 12/13/06 at a soil depth of 6-10 cm, at U3 on 1/15/09 at a soil depth of 3-7 cm, and at W3 on 1/19/09 and 12/8/10 at a soil depth of 4-8 cm.

Geochemical factors Sample collection 
number

WCA-2A

144

Dissolved Organic Carbon

Oxidation-Reduction 
Potential (SHE)* Soil (mV) -151 -50
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Table	
  S3.	
  Composition	
  of	
  hgcA	
  and	
  phylogenetic	
  affiliation	
  of	
  OTUs	
  with	
  known	
  sequences

F1 U3 W3 Sum Cluster Subcluster Phylum Class Order	
   Family
3 2 0 5 U3H12 DP:	
  DP-­‐I Unidentified	
  Deltaproteobacteria	
  I No	
  included	
  reference	
  organism Proteobacteria Deltaproteobacteria Syntrophobacterales unknown
0 0 4 4 WCA3A09
0 4 0 4 U3F08
2 0 2 4 F1B04
0 3 0 3 U3F01
3 0 0 3 F1C10
1 2 0 3 F1F07
0 3 0 3 U3C02
3 0 0 3 F1E04
2 0 0 2 F1C08
2 0 0 2 F1E09
0 0 2 2 WCA3D04
0 2 0 2 U3H01
2 0 0 2 F1F09
0 2 0 2 U3D08
0 0 2 2 WCA3G07
0 2 0 2 U3A08
0 2 0 2 U3A10
0 1 0 1 U3B05
0 1 0 1 U3B02
1 0 0 1 F1A05
1 0 0 1 F1C02
1 0 0 1 F1C12
0 1 0 1 U3G12
0 1 0 1 U3D09
0 1 0 1 U3C03
0 1 0 1 U3F03
0 1 0 1 U3D01
0 0 1 1 WCA3G10
1 0 0 1 F1C06
1 0 0 1 F1H10
0 0 1 1 WCA3D08
0 1 0 1 U3D04
0 0 1 1 WCA3H08
0 0 1 1 WCA3G04
1 0 0 1 F1D02
1 0 0 1 F1G04
0 0 1 1 WCA3F08
1 0 0 1 F1A09
0 0 1 1 WCA3G09
1 0 0 1 F1C11
1 0 0 1 F1G12
0 1 0 1 U3E04
1 0 0 1 F1A03
1 0 0 1 F1B06
1 0 0 1 F1G06
0 0 1 1 WCA3G03
0 1 0 1 U3H04
0 1 0 1 U3E11
1 0 0 1 F1E11
0 0 1 1 WCA3H06
0 0 1 1 WCA3A07
0 0 1 1 WCA3H11
0 0 1 1 WCA3F02
0 1 0 1 U3H08
0 1 0 1 U3B01
1 0 0 1 F1G09
0 1 0 1 U3B09
0 1 0 1 U3F09
0 0 1 1 WCA3H04
0 1 0 1 U3A07
0 1 0 1 U3C09
0 1 0 1 U3C06
0 1 0 1 U3G06
0 1 0 1 U3H06
0 1 0 1 U3C12
0 0 1 1 WCA3F11
0 0 1 1 WCA3E05 DP:	
  DP-­‐I Deltaproteobacterium	
  NaphS2 Delta	
  proteobacterium	
  NaphS2	
  (EFK05849) Proteobacteria Deltaproteobacteria Syntrophobacterales unknown
0 0 1 1 WCA3G01 DP:	
  DP-­‐I Syntrophaceae Desulfomonile	
  tiedjei	
  DCB-­‐1	
  (AFM23739) Proteobacteria Deltaproteobacteria Syntrophobacterales Syntrophaceae
0 0 1 1 WCA3E02
0 1 0 1 U3G01
0 0 1 1 WCA3E06
1 2 0 3 F1E08 DP:	
  DP-­‐I Unidenfied	
  Deltaproteobacteria	
  II No	
  included	
  reference	
  organism Proteobacteria Deltaproteobacteria Syntrophobacterales unknown
1 0 0 1 F1B11
0 0 1 1 WCA3G08
0 0 1 1 WCA3H10
0 1 0 1 U3B07
0 0 1 1 WCA3C06
0 0 1 1 WCA3C11
1 0 0 1 F1A07
2 0 0 2 F1F12 DP:	
  DP-­‐I Unidenfied	
  Deltaproteobacteria	
  III No	
  included	
  reference	
  organism Proteobacteria Deltaproteobacteria Syntrophobacterales unknown
2 0 0 2 F1H12
0 0 1 1 WCA3B05
1 0 0 1 F1B10
1 0 0 1 F1G11
0 1 0 1 U3G04
0 0 1 1 WCA3C03 DP:	
  DP-­‐I Syntrophorhabdaceae Syntrophorhabdus	
  aromaticivorans	
  UI	
  (-­‐) Proteobacteria Deltaproteobacteria Syntrophobacterales Syntrophorhabdaceae	
  
0 0 1 1 WCA3B06
0 0 2 2 WCA3H03
0 0 2 2 WCA3A06
1 0 0 1 F1F10
1 0 0 1 F1E10 DP:	
  DP-­‐II Desulfovibrionales	
   Desulfovibrio	
  africanus	
  Walvis	
  Bay	
  (EGJ48477) Proteobacteria Deltaproteobacteria Desulfovibrionales	
   Desulfovibrionaceae
0 1 0 1 U3G09 Desulfonatronospira	
  thiodismutans	
  ASO3-­‐1	
  (EFI33704) Deltaproteobacteria Desulfovibrionales	
   Desulfovibrionaceae

Desulfovibrio	
  aespoeensis	
  Aspo-­‐2	
  (ADU63658) Deltaproteobacteria Desulfovibrionales	
   Desulfovibrionaceae
Desulfovibrio	
  desulfuricans	
  ND132	
  (EGB14269) Deltaproteobacteria Desulfovibrionales	
   Desulfovibrionaceae
Desulfomicrobium	
  baculatum	
  DSM	
  4028	
  (ACU88503) Deltaproteobacteria Desulfovibrionales	
   Desulfovibrionaceae
Desulfonatronum	
  lacustre	
  Z-­‐7951	
  (-­‐) Deltaproteobacteria Desulfovibrionales	
   Desulfonatronumaceae
Desulfobulbus	
  propionicus	
  DSM	
  2032	
  (ADW16620) Deltaproteobacteria Desulfobacterales Desulfobulbaceae

0 0 1 1 WCA3B01 DP:	
  DP-­‐II Geobacter Geobacter	
  bemidjiensis	
  Bem	
  (ACH38202) Proteobacteria Deltaproteobacteria 	
  Desulfuromonadales Geobacteraceae
0 0 1 1 WCA3G06 Geobacter	
  sp.	
  M21	
  (ACT19119) Deltaproteobacteria 	
  Desulfuromonadales Geobacteraceae
0 0 1 1 WCA3F05 Geobacter	
  sp.	
  M18	
  (ADW12506) Deltaproteobacteria 	
  Desulfuromonadales Geobacteraceae

Geobacter	
  bemidjiensis	
  Bem	
  (ACH38202) Deltaproteobacteria 	
  Desulfuromonadales Geobacteraceae
Geobacter	
  uraniireducens	
  Rf4	
  (ABQ24695) Deltaproteobacteria 	
  Desulfuromonadales Geobacteraceae
Geobacter	
  daltonii	
  FRC-­‐32	
  (ACM20836) Deltaproteobacteria 	
  Desulfuromonadales Geobacteraceae
Geobacter	
  sp.	
  FRC-­‐32	
  (ACM20836) Deltaproteobacteria 	
  Desulfuromonadales Geobacteraceae
Geobacter	
  metallireducens	
  GS-­‐15	
  (ABB31476) Deltaproteobacteria 	
  Desulfuromonadales Geobacteraceae
Geobacter	
  metallireducens	
  RCH3	
  ctg00031	
  (EHP88436) Deltaproteobacteria 	
  Desulfuromonadales Geobacteraceae
Geobacter	
  sulfurreducens	
  PCA	
  (AE017180) Deltaproteobacteria 	
  Desulfuromonadales Geobacteraceae
Geobacter	
  sulfurreducens	
  KN400	
  (ADI84278) Deltaproteobacteria 	
  Desulfuromonadales Geobacteraceae

0 2 0 2 U3E10 ChFlx Dehalococcoidaceae	
  	
   Dehalococcoides	
  mccartyi	
  DCMB5	
  (AGG05961) Chloroflexi 	
  Dehalococcoidia 	
  Dehalococcoidales Dehalococcoidaceae
2 0 0 2 F1G03
0 1 0 1 U3H11
0 0 1 1 WCA3B07
1 0 0 1 F1C03
1 0 0 1 F1B12
0 0 1 1 WCA3B09
0 0 1 1 WCA3F10
0 0 1 1 WCA3D11
1 0 0 1 F1A04
0 0 3 3 WCA3C05 FIRM Unidentified	
  Firmicutes	
  I No	
  included	
  reference	
  organism Firmicutes Clostridia 	
  Clostridiales Unknown
2 0 0 2 F1B05
1 0 0 1 F1G07
1 0 0 1 F1E12
0 0 1 1 WCA3F09
1 0 0 1 F1C09
0 1 0 1 U3E12
1 0 0 1 F1B02
0 1 0 1 U3H10
0 1 0 1 U3A12
0 0 1 1 WCA3H02
0 0 1 1 WCA3H07
1 0 0 1 F1C04
1 0 0 1 F1D09
1 0 0 1 F1G02
0 1 0 1 U3G10
1 0 0 1 F1A11 FIRM Unidentified	
  Firmicutes	
  II No	
  included	
  reference	
  organism Firmicutes Clostridia 	
  Clostridiales Unknown
0 0 1 1 WCA3G05
0 1 0 1 U3A02 FIRM Unidentified	
  Firmicutes	
  III No	
  included	
  reference	
  organism Firmicutes 	
  Clostridia 	
  Clostridiales Unknown
0 1 0 1 U3D10
0 0 1 1 WCA3F04
0 0 1 1 WCA3C09
0 3 0 3 U3C07 FIRM Syntrophomonadaceae Dethiobacter	
  alkaliphilus	
  AHT	
  1	
  (EEG75985) Firmicutes 	
  Clostridia Clostridiales 	
  Syntrophomonadaceae
2 1 0 3 F1A06
0 1 0 1 U3F04
0 0 1 1 WCA3D07
0 1 0 1 U3H03 FIRM Veillonellaceae Acetonema	
  longum	
  DSM	
  6540	
  (EGO62461) Firmicutes 	
  Negativicutes 	
  Selenomonadales 	
  Veillonellaceae
0 0 1 1 WCA3F07
0 0 1 1 WCA3D10
0 0 2 2 WCA3F01 EurArh Methanosarcinaceae	
   Methanomethylovorans	
  hollandica	
  DSM	
  15978	
  (AGB48887) Euryarchaeota Methanomicrobia Methanosarcinales Methanosarcinaceae	
  
0 0 1 1 WCA3C10 Methanolobus	
  psychrophilus	
  R15	
  (AFV22798) Euryarchaeota Methanomicrobia Methanosarcinales Methanosarcinaceae	
  
0 0 1 1 WCA3G12
1 0 0 1 F1D05 EurArh Methanomicrobiaceae	
   Methanofollis	
  liminatans	
  DSM	
  4140	
  (EJG07630) Euryarchaeota Methanomicrobia Methanomicrobiales Methanomicrobiaceae
0 2 0 2 U3B04
1 0 0 1 F1A01
0 0 1 1 WCA3D03 EurArh Methanoregulaceae	
  I Methanoregula	
  formicica	
  SMSP	
  (AGB02006) Euryarchaeota Methanomicrobia Methanomicrobiales Methanoregulaceae
0 0 2 2 WCA3D06 EurArh Methanoregulaceae	
  II Methanoregula	
  boonei	
  6A8	
  (ABS54941) Euryarchaeota Methanomicrobia Methanomicrobiales Methanoregulaceae
0 0 1 1 WCA3A10
0 2 0 2 U3C01 EurArh Methanoregulaceae	
  III	
   Methanosphaerula	
  palustris	
  E1-­‐9c	
  (ACL16382) Euryarchaeota Methanomicrobia Methanomicrobiales Methanoregulaceae
0 1 0 1 U3A09
1 0 0 1 F1F05
0 0 1 1 WCA3H12
0 1 0 1 U3F05
0 1 0 1 U3F10
0 0 1 1 WCA3E07
0 0 1 1 WCA3F06
0 1 0 1 U3G08
0 0 1 1 WCA3C02
0 1 0 1 U3E01
0 0 1 1 WCA3D09
0 0 1 1 WCA3B02
1 0 0 1 F1D03 EurArh Methanocellales	
   Methanocella	
  paludicola	
  SANAE	
  (BAI60790) Euryarchaeota Methanomicrobia Methanocellales Methanocellaceae
0 0 1 1 WCA3D02 Methanocella	
  arvoryzae	
  MRE50	
  (CAJ37437) Euryarchaeota Methanomicrobia Methanocellales Methanocellaceae
0 0 1 1 WCA3E11
0 1 0 1 U3B03
0 0 1 1 WCA3B10
1 0 0 1 F1D01 EurArh Unidentified	
  Methanomicrobia	
  I	
   No	
  included	
  reference	
  organism Euryarchaeota Methanomicrobia Unknown Unknown
0 1 0 1 U3E08
0 0 1 1 WCA3A08
0 0 2 2 WCA3E10 EurArh Unidentified	
  Methanomicrobia	
  II No	
  included	
  reference	
  organism Euryarchaeota Methanomicrobia Methanocellales Unknown
0 1 0 1 U3B08
0 0 1 1 WCA3H09
66 76 78 220

Sequence	
  no.	
  included	
  in	
  OTUs

OTU	
  I.D.

Cluster	
  I.D. Inferred	
  phylogeny

Reference	
  strains	
  included	
  in	
  clade	
  (accession	
  no.)
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Table	
  S4.	
  Distribution	
  	
  of	
  dsrB	
  and	
  phylogenetic	
  affiliation	
  of	
  OTUs	
  with	
  known	
  sequences

F1 U3 W3 sum Cluster Subcluster Phylum Class Order	
   Family
0 0 1 1 WCA3C03 DP-­‐A S-­‐I Desulfobacca	
  acetoxidans	
  DSM	
  11109	
  (AAO38182) Proteobacteria Deltaproteobacteria Syntrophobacterales Syntrophaceae
0 0 1 1 WCA3B06
0 1 0 1 U3B02
0 1 0 1 U3A03
0 1 0 1 U3D10
1 0 0 1 F1E12
2 0 0 2 F1B03
0 2 0 2 U3G10
0 1 0 1 U3B07
11 9 0 20 F1F10
1 0 1 F1G11
0 1 0 1 U3E01
1 3 0 4 U3E07
0 0 1 1 WCA3B04
0 6 0 6 U3E12
2 0 0 2 F1B01

14 1 15 U3A01
2 3 1 6 F1A03
3 3 0 6 U3A08 DP-­‐A S-­‐II No	
  included	
  reference	
  organism Proteobacteria Deltaproteobacteria Syntrophobacterales Unknown
2 0 0 2 F1G03
0 0 1 1 WCA3D01
1 0 0 1 F1B11
0 0 3 3 WCA3A02 DP-­‐A S-­‐III Syntrophobacter	
  wolinii	
  DSM	
  2805	
  (AAL57458) Proteobacteria Deltaproteobacteria Syntrophobacterales Syntrophobacteraceae
5 0 16 21 WCA3B09 Syntrophobacter	
  fumaroxidans	
  MPOB	
  (ABK19709) Proteobacteria Deltaproteobacteria Syntrophobacterales Syntrophobacteraceae
0 0 3 3 WCA3A11 Desulfovirga	
  adipica	
  DSM	
  12016	
  (AAK83198) Proteobacteria Deltaproteobacteria Syntrophobacterales Syntrophobacteraceae
0 0 1 1 WCA3E02 Desulforhabdus	
  amnigena	
  DSM	
  10338	
  (AAL07559) Proteobacteria Deltaproteobacteria Syntrophobacterales Syntrophobacteraceae
1 0 2 3 WCA3H07 Thermodesulforhabdus	
  norvegica	
  A8444	
  (CAC36213) Proteobacteria Deltaproteobacteria Syntrophobacterales Syntrophobacteraceae
6 0 0 6 F1D09 Desulfoglaeba	
  alkanexedens	
  ALDC	
  (ACW65144) Proteobacteria Deltaproteobacteria Syntrophobacterales Syntrophobacteraceae
5 3 1 9 F1B04 Desulfacinum	
  infernum	
  DSM9756	
  (AAQ05938) Proteobacteria Deltaproteobacteria Syntrophobacterales Syntrophobacteraceae
0 1 0 1 U3B12
0 1 0 1 U3C09
0 0 3 3 WCA3B01
0 0 3 3 WCA3G12
0 0 5 5 WCA3C11
0 0 1 1 WCA3C06
0 0 1 1 WCA3F04
0 0 2 2 WCA3F12
0 0 1 1 WCA3H04
0 1 1 2 WCA3E07
1 0 0 1 F1A09
0 1 2 3 U3F11
0 0 4 4 WCA3A04
5 1 8 14 WCA3G06 DP-­‐A S-­‐IV Deltaproteobacterium	
  NaphS2	
  (EFK09905) Proteobacteria Deltaproteobacteria Syntrophobacterales Unknown
8 3 1 12 F1A11
1 0 0 1 F1C04
2 0 0 2 F1E11
1 0 1 2 WCA3A03
2 0 2 4 WCA3E05
0 0 1 1 WCA3H05
0 1 0 1 U3H02
0 2 0 2 U3G01 DP-­‐A S-­‐V Desulfomonile	
  tiedjei	
  DSM	
  6799	
  (AAK83206) Proteobacteria Deltaproteobacteria Syntrophobacterales Syntrophaceae
0 1 0 1 U3F10
0 0 1 1 WCA3F11
2 0 1 3 F1H05 DP-­‐B Desulfobulbaceae	
   Desulfobulbus	
  sp.	
  DSM	
  2058	
  (AAL07561) Proteobacteria Deltaproteobacteria Desulfobacterales Desulfobulbaceae
0 1 0 1 U3G11 Desulfobulbus	
  elongatus	
  DSM	
  2908	
  (AAL57477) Proteobacteria Deltaproteobacteria Desulfobacterales Desulfobulbaceae

Desulfobulbus	
  propionicus	
  DSM	
  2032	
  (AAG28586) Proteobacteria Deltaproteobacteria Desulfobacterales Desulfobulbaceae
4 4 0 8 U3F05 DP-­‐B Desulfobacteraceae	
   Desulfatibacillum	
  aliphaticivorans	
  CV2803	
  	
  (AAP15255) Proteobacteria Deltaproteobacteria Desulfobacterales Desulfobacteraceae
3 0 2 5 F1C06 Desulfococcus	
  oleovorans	
  Hxd3	
  (AAQ05958) Proteobacteria Deltaproteobacteria Desulfobacterales Desulfobacteraceae
1 0 0 1 F1H06 Desulfosarcina	
  cetonica	
  DSM	
  7267	
  (AAN31399) Proteobacteria Deltaproteobacteria Desulfobacterales Desulfobacteraceae
1 0 0 1 F1A01 Desulfocella	
  halophila	
  DSM	
  11763	
  (AAL57474) Proteobacteria Deltaproteobacteria Desulfobacterales Desulfobacteraceae
0 0 1 1 WCA3E08 Desulfosalsimonas	
  propionicica	
  PropA	
  (ABD46861) Proteobacteria Deltaproteobacteria Desulfobacterales Desulfobacteraceae
0 1 0 1 U3G09
0 1 0 1 U3G07
1 0 0 1 F1F02 DP-­‐B Desulfovibrionaceae	
  I Desulfovibrio	
  oxyclinae	
  DSM	
  11498	
  (AAV35109) Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfovibrionaceae

Desulfovibrio	
  aespoeensis	
  Aspo-­‐2	
  (AAL99083) Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfovibrionaceae
0 1 0 1 U3B08 DP-­‐B Desulfovibrionaceae	
  IIDesulfovibrio	
  africanus	
  Walvis	
  Bay	
  (AAG21987) Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfovibrionaceae

Desulfovibrio	
  desulfuricans	
  DSM	
  1926	
  (AAK83200) Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfovibrionaceae
Desulfonatronum	
  lacustre	
  DSM	
  10312	
  (AAL57452) Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfonatronumaceae
Desulfomicrobium	
  baculatum	
  DSM	
  4028	
  (ACU88407) Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfomicrobiaceae
Desulfonatronospira	
  thiodismutans	
  ASO3-­‐1	
  (EFI33663) Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfohalobiaceae

0 0 1 1 WCA3F03 FIRM not	
  cluster No	
  included	
  reference	
  organism Firmicutes Clostridia	
   Clostridiales Unknown
1 0 0 1 F1H11 FIRM Peptococcaceae	
  B Desulfotomaculum	
  nigrificans	
  DSM	
  574	
  (AAQ05962) Firmicutes Clostridia Clostridiales Peptococcaceae
0 1 0 1 U3F04
0 1 0 1 U3G04
0 1 0 1 U3G02
0 0 1 1 WCA3A08 FIRM not	
  cluster No	
  included	
  reference	
  organism Firmicutes Clostridia Clostridiales Unknown
0 2 0 2 U3H06 FIRM Unidenrified	
  Firmicutes	
  INo	
  included	
  reference	
  organism Firmicutes Clostridia Clostridiales Unknown
0 1 0 1 U3D06
1 0 0 1 F1H04 FIRM Unidentified	
  Firmicutes	
  II	
  No	
  included	
  reference	
  organism Firmicutes Clostridia Clostridiales Unknown
2 0 0 2 F1F06
0 1 0 1 U3A09
0 2 0 2 U3E09 FIRM Peptococcaceae	
  C Desulfitibacter	
  alkalitolerans	
  sk.kt5	
  (AAU95492) Firmicutes Clostridia Clostridiales Peptococcaceae
0 0 1 1 WCA3B07 Pelotomaculum	
  propionicicum	
  MGP	
  (BAD05998) Firmicutes Clostridia Clostridiales Peptococcaceae
0 1 0 1 U3B01
0 1 0 1 U3F09 FIRM Unidentified	
  Firmicutes	
  III	
  No	
  included	
  reference	
  organism Firmicutes Clostridia Unknown Unknown
0 0 1 1 WCA3H02
0 1 0 1 U3B11 NIT Nitrospiraceae Thermodesulfovibrio	
  islandicus	
  DSM	
  12570	
  (AAK83214) Nitrospirae Nitrospira Nitrospirales Nitrospiraceae
0 0 1 1 WCA3G10
79 80 78 237

Sequence	
  no.	
  included	
  in	
  OTUs
OTU	
  I.D.

Cluster	
  I.D.
Reference	
  strains	
  included	
  in	
  clade	
  (accession	
  no.)

Inferred	
  phylogeny
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Table	
  S5.	
  Richness	
  and	
  diversity	
  of	
  hgcA-­‐	
  and	
  dsrB-­‐OTUs	
  in	
  the	
  clone	
  libraries.	
  
	
  All	
  parameters	
  were	
  estimatated	
  in	
  Mothur	
  	
  (see	
  Materials	
  and	
  Methods	
  of	
  text	
  of	
  manuscript)

Gene Site
Clone	
  no.	
  
screened Cutoff No.	
  of	
  OUT Chao1	
  richness	
  (CI)a	
   Shannon	
  diversity	
  (CI) Coverage	
  (%)

F1 66 5% 51 125	
  (83,	
  225) 3.9	
  (3.7,	
  4.0) 41
10% 51 125	
  (82,	
  225) 3.9	
  (3.7,	
  4.0) 41
15% 50 110	
  (76,	
  193) 3.8	
  (3.6,	
  4.0) 44
20% 46 120	
  (75,	
  231) 3.6	
  (3.4,	
  3.9) 47

U3 76 5% 57 139	
  (93,	
  242) 3.9	
  (3.8,	
  4.1) 43
10% 53 112	
  (78,	
  189) 3.8	
  (3.7,	
  4.0) 50
15% 49 87	
  (65,	
  141) 3.7	
  (3.6,	
  3.9) 59
20% 45 87	
  (62,	
  156) 3.6	
  (3.5,	
  3.8) 63

W3 64 5% 64 250	
  (146,	
  483) 4.1	
  (3.9,	
  4.2) 29
13% 63 216	
  (132,	
  404) 4.0	
  (3.8,	
  4.2) 32
17% 59 255	
  (139,	
  535) 3.9	
  (3.7,	
  4.1) 37
24% 58 212	
  (123,	
  425) 3.9	
  (3.7,	
  4.1) 40

F1 79 5% 29 36	
  (31,	
  57) 3.0	
  (2.8,	
  3.2) 85
10% 19 26	
  (20,	
  53) 2.5	
  (2.3,	
  2.7) 90
15% 14 17	
  (14,	
  36) 2.1	
  (1.9,	
  2.3) 94
20% 11 14	
  (11,	
  34) 1.9	
  (1.7,	
  2.1) 95

U3 80 5% 38 88	
  (56,	
  180) 3.2	
  (3.0,	
  3.5) 69
10% 27 50	
  (33,	
  109) 2.7	
  (2.5,	
  3.0) 83
15% 22 40	
  (27,	
  98) 2.5	
  (2.3,	
  2.8) 87
20% 20 43	
  (25,	
  116) 2.2	
  (1.9,	
  2.5) 88

W3 78 5% 35 70	
  (47,	
  140) 3.2	
  (3.0,	
  3.4) 73
10% 19 58	
  (29,	
  169) 2.1	
  	
  (1.9,	
  2.4) 83
15% 17 83	
  (39,	
  213) 1.9	
  (1.7,	
  2.2) 86
20% 16 71	
  (33,	
  187) 1.8	
  (1.6,	
  2.1) 86

a95%	
  confidence	
  interval.

hgcA

dsrB





Fig.	
  S2.	
  Binding	
  sites	
  for	
  primers	
  hgcA_F	
  (forward)	
  and	
  hgcB-­‐R	
  (reverse)	
  targe>ng	
  a	
  Cap-­‐helix	
  consensus	
  sequence	
  mo>f	
  	
  and	
  upper	
  neighbor	
  
sequences	
  [G(V/I)	
  N(V/I)WCA(A/G)GK:	
  underlined	
  sequences	
  are	
  exact	
  binding	
  seqs]	
  of	
  hgcA,	
  and	
  4Fe-­‐4S]	
  mo>fs	
  region	
  (CX2CX2CX3C)	
  of	
  
hgcB,	
  respec>vely.	
  	
  The	
  blue	
  arrow	
  denotes	
  the	
  single	
  Chloroflexi	
  sequence.	
  

Geobacter metallireducens RCH3
Geobacter metallireducens GS-15
Geobacter sulfurreducens PCA
Geobacter sulfurreducens KN400
Geobacter sp. FRC-32
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Geobacter bemidjiensis Bem
Geobacter sp. M18
Geobacter sp. M21
Desulfovibrio desulfuricans ND132
Desulfovibrio aespoeensis Aspo-2
Desulfovibrio africanus Walvis Bay
Desulfovibrio oxyclinae DSM 11498
Desulfobulbus propionicus DSM 2032
Desulfomicrobium baculatum DSM 4028
Desulfonatronospira thiodismutans ASO3-1
Uncultured Desulfobacterium sp. 
Desulfonatronum lacustre Z-7951
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Dehalococcoides mccartyi DCMB5
Desulfosporosinus acidiphilus SJ4 
Desulfitobacterium dehalogenans DSM9161
Dehalobacter sp. CF
Dehalobacter sp. DCA
Desulfosporosinus orientis DSM 765
Desulfitobacterium dichloroeliminans LMG P-21439
Desulfosporosinus sp. OT
Desulfosporosinus youngiae DSM 17734
Acetonema longum DSM 6540
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Dehalobacter restrictus DSM 9455
Dehalobacter sp. FTH1
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Desulfitobacterium sp. PCE1
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Methanoregula formicica SMSP
Methanosphaerula palustris E1-9c
Methanospirillum hungatei JF-1
Methanomethylovorans hollandica DSM 15978
Methanolobus psychrophilus R15
Methanocella arvoryzae MRE50
Methanocella paludicola SANAE
Methanolobus tindarius DSM 2278
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Fig.	
  S3.	
  Venn	
  diagram	
  represen>ng	
  the	
  number	
  of	
  OTUs	
  of	
  hgcA	
  shared	
  between	
  sampling	
  sites	
  (A),	
  and	
  PCoA	
  plot	
  
showing	
  the	
  distribu>on	
  	
  hgcA	
  community	
  occurred	
  from	
  each	
  study	
  site	
  (B).	
  



Fig.	
  S4.	
  Venn	
  diagram	
  represen>ng	
  the	
  number	
  of	
  OTUs	
  of	
  dsrB	
  shared	
  between	
  sampling	
  sites	
  (A),	
  and	
  PCoA	
  plot	
  
showing	
  the	
  distribu>on	
  	
  dsrB	
  community	
  occurred	
  from	
  each	
  study	
  site	
  (B).	
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Fig.	
  S5.	
  Concentra>on	
  of	
  dissolved	
  Fe	
  concentra>on	
  in	
  the	
  laboratory	
  incuba>on	
  with	
  W3	
  soils	
  under	
  treatment	
  of	
  Mo	
  
(SuRP	
  inhibitor)	
  and	
  BES	
  (methanogen	
  inhibitor).	
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