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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.

Geobacter metallireducens RCH3
Geobacter metallireducens GS-15
Geobacter sulfurreducens PCA
Geobacter sulfurreducens KN400
Geobacter sp. FRC-32

Geobacter uraniireducens Rf4
Geobacter bemidjiensis Bem
(Geobacter sp. M18

(Geobacter sp. M21

Desulfovibrio desulfuricans ND132
Desulfovibrio aesposensis Aspo-2
Desulfovibrio africanus Walvis Bay
Desulfovibrio oxyclinae DSM 11498
Desulfobulbus propionicus DSM 2032
Desuifomicrobium baculatum DSM 4028
Desuifonatronospira thiodismutans ASO3-1
Uncultured Desulfobacterium sp.
Desulfonatronum lacustre Z-7951
Deferrisoma camini S3R1
Syntrophorhabdus aromaticivorans Ul
Desuifomonile tiedjei DCB-1
Syntrophus aciditrophicus SB
Detta proteobacterium Naphs2

Taxonomic position

hgcA_F forward primer

hgcB_R reverse pri

[Dehalococcoides mecartyi DCMBS

[Desulfosporosinus acidiphilus SJ4.
| Desulfitobacterium dehalogenans DSM9161
Dehalobacter sp. CF

Dehalobacter sp. 11DCA

| Desulfosporosinus orientis DSM 765

pesuifosporosinus sp. OT
Desulfosporosinus youngiae DSM 17734
|Acetonema longum DSM 6540
Dethiobacter alkaliphilus AHT 1
Dehalobacter restrictus DSM 9455
Dehalobacter sp. FTH1
Desulfitobacterium metallireducens 853-15A
Desulfitobacterium sp. PCE1
Ethanoligenens harbinense YUAN-3
|Syntrophobotulus glycolicus DSM 8271

Desulfitobacterium dichloroeliminans LMG P-21439

[Methanofolls liminatans DSM 4140
[Methanoregula boonei 648
Methanoregula formicica SMSP.
Methanosphaerula palustris £1-9c
[Methanospirillum hungatei JF-1

[Methanolobus psychrophilus R15
[Methanocella arvoryzae MRES0
Ppaludicola SANAE
|Methanolobus tindarius DSM 2278

[Methanomethylovorans hollandica DSM 15978

Gene Locus GGNR TNTGC C Gene Locus CADGCNCCR(

[Proteobacteria Deltaproteobacteria GeomeDRAFT_0749 GGGATCAATGTCTGGIGCGC GeomeDRAFT_0748 CAGGCGCCGCATTCCATGCA
Gmet_1240 GGGATCAATGTCTGGTGCGC Gmet_1241 CAGGCGCCGCATTCCATGCA
GSU1440 GGCATTAATGTCTGGTGCGC GsU1441 CAGGCCCCGCACTCCATGCA
KN400_1466 GGCATTAATGTCTGGTGCGC KN400_1468 CAGGCCCCGCACTCCATGCA
Geob_2483 GGCATCAATGTCTGGTGCGC Geob_2482 CAGGCTCCGCATTCCATGCA
Gura_0480 GGCATTAACGTCTGGTGTGC Gura_0481 CAGGCGCCGCACTCCATGCA
Gbem_1183 GGCATCAACGTCTGGTGTGC Gbem_1184 CAAGCCCCGCACTCCATGCA
GM18_1031 GGGATCAACGTCTGGTGCGC GM18_1032 CAGGCGCCGCACTCCATGCA
GM21_3091 GGCATCAACGTCTGGTGCGC GM21_3090 CAAGCCCCGCACTCCATGCA
Dnd132_1056 GGCATCAACGTCTGGTGCGC Dnd132_1057 CAGGCCCCGCACTCCATGCA
Daes_2662 GGCATCAACATCTGGTGCGC Daes_2663 CACGCCCCGCACTCCATGCA
Desaf_0117 GGCGTCAACGTCTGGTGCGC Desaf_0115 CAGGCGCCGCACTCCATGCA
B149DRAFT_02526 GGCATCAATGTCTGGTGCGC B149DRAFT_02527 CAGGCGCCGCACTCCATGCA
Despr_0439 GGGATCAATGTCTGGTGTGC Despr_0438 CAGGCCCCACACTCCATGCA
Dbac_0376 GGCATCAACATCTGGTGCGC Dbac_0375 CAGGCCCCGCACTCCATGCA
Dihio_PD1043 GGAATAAATGTCTGGTGCGC Dihio_PD1042 CAGGCCCCGCACTCCATGCA
N47_A07900 GGTATCAATGTATGGTGTGC N47_A07910 CAGGCTCCGCACTCCATGCA
DeslaDRAFT_0127 GGCATCAATGTCTGGTGCGC DeslaDRAFT_0126 CAGGCCCCGCACTCCATGCA
DefcaDRAFT_2106 GGGATCAACGTGTGGTGCGC DefcaDRAFT_2107 CAGGCCCCGCACTCCATGCA
SynarDRAFT_0655 GGCATTAACGTGTGGTGTGC SynarDRAFT_0656 CAGGCACCGCACTCAATGCA
Desti_1022 GGAATAAATGTCTGGTGTGC Desti_1023 CATGCTCCGCATTCCATGCA
SYN_00351 GGGATCAATGTCTGGTGTGC SYN_00352 CAGGCGCCGCATTCGATGCA
NPH_5533 GGCATCAACGTATGGTGCGC NPH_5534 CAGGCGCCGCACTCCATGCA

[Dehalococcoidetes Gomb_330 GGAATCAATGICIGGIGCG! Gomb_329 CAGGCGCCGCATTCGAT:
Clostrioia Desaci_1621 GGAATTAACGTTTGGIGIGC Desaci_1622 CATGCGCCACATTCGATGCA
Clostridia Desde_2772 GGAATAAATGTATGGTGTGC Desde_2771 CAGGCACCGCATTCGATGCA
Clostridia DCF50_p1170 GGCATTAATGTCTGGTGCGC DCF50_p1169 CAGGCGCCACATTCCATGCA
Clostridia DHBDCA_p1092 GGTATTAATGTCTGGTGCGC DHBDCA_p1091 CAGGCGCCACATTCCATGCA
Clostridia Desor_2652 GGAGTCAATGTTTGGTGCGC Desor_2653 CAGGCACCGCATTCAATACA
Clostridia Desdi_0780 GGCATCAATGTATGGTGTGC Desdi_0781 CAGGCACCACATTCGATGCA
Clostridia DOT_5805 GGCATCAATGTATGGTGTGC DOT_5807 CAGGCACCGCATTCCATACA
Clostridia DesyoDRAFT 4238 GGGGTCAATGTTTGGTGTGC DesyoDRAFT_4237 CAGGCACCGCATTCCATACA
Clostridia ALO_18015 GGCATCAACGTCTGGTGTGC ALO_18015 CARGCTCCACATTCCATACA
Clostridia DealDRAFT_3158 GGGATTAATGTCTGGTGTGC DealDRAFT_3157 CAGGCTCCGCATTCCATACA
Clostridia Dehre_1982 GGCATTAATGTCTGGTGCGC Defhre_1981 CAAGCGCCGCATTCCATGCA
Clostridia A37GDRAFT_03566 GGTATTAATGTCTGGTGTGC A3TGDRAFT_03565 CAGGCGCCGCATTCCATGCA
Clostridia Desme_1742 GGAGTCAATGTTTGGTGCGC Desme_1741 CATGCGCCACATTCCATACA
Clostridia DesPCE1DRAFT_2748 GGAATAAATGTATGGTGTGC DesPCE1DRAFT_2747 CAGGCACCGCATTCGATGCA
Clostridia Ethha_0975 GGTGTGAATGTCTGGTGCGC Ethha_0976 CAGGCCCCGCACTCCATGCA
Firmicutes Clostridi Saly 2352 GGTGTTAACGTCTGGTGCGC Sqly 2351 CAGGCGCCACATTCCATACA
Metli_1685 GGGATCAATGTCTGGTGCG Metli_1684 CACGCCCCGCACTCCATGCA
Mboo_0422 GGCGTAAATGTCTGGTGCGC Mboo_0421 CATGCCCCGCACTCCATGCA
Metfor_0951 GGGATCAATGTCTGGTGCGC Metfor_0952 CAGGCACCGCATTCCATACA
Mpal_1034 GGAGTCAATGTCTGGTGTGC Mpal_1035 CAGGCCCCGCACTCCATACA
Mhun_0876 GGGATTAATGTCTGGTGTGC Mhun_0875 CATGCACCACACTCCATGCA
Metho_0631 GGAATTAATGTATGGTGTGC Metho_0630 CATGCACCGCATTCCATACA
Mpsy_0587 GGAGTTAATGTGTGGTGTGC Mpsy_0586 CATGCCCCACACTCCATACA
RCIX2342 GGCATCAACGTCTGGTGCGC RCIX2341 CAGGCGCCGCACTCCATGCA
MCP_0718 GGCATCAACGTCTGGTGTGC MCP_0717 CAGGCTCCGCACTCCATGCA
|Euryarchaeota m MettiDRAFT_2866 GGAATTAACGTCTGGTGTGC MettiDRAFT_2865 CATGCTCCACATTCCATACA

Mixed base definitions: R=A/G, Y=CIT, V=A/C/G, D=AT/G, N=AIC/GIT
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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.

Geochemical factors Samp;ﬁ;%:?c'ion I

Ortho-Phosphate Surface water (ug/L) 7 9 2 )
Pore water (ug/L)

Sulfate Surface (mg/L) 19.2 16.9

Pore water (mg/L)

Dissolved Iron Surface water (ug/L)
Pore water (ug/L) 21 120 78 1556
Soil (mg/kg) 2115 2580 5275

Oxidation-Reduction

Potential (SHE)* Sl F1 and W3 10 181 4

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.
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Table $3. Composition of hgcA and phylogenet
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Desuffomoniletedjei DC8-1 (AFM23739)

Geobacter

‘Desuffonatronospira thiodismutans ASO3-1 (EF133704)
‘Desufovibrio aespocensis Aspo-2 (ADUG3658)
Desufovibrio desulfuricans ND132 (EGB14265)
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Geobocteraceae.
“Deholococcoido

Vellonelaceae

‘Acetonema longum DSM 6540 (EGO62461)

Firmicutes

Firmicutes

Firmicutes

Costraia

Clostrdia

Negativcutes

Clostridiles

Clostridiles

Selenomonadales

Tnknown

Unknown

Vellonellaceae

Euran

Eurarh
Eurarh

Eurarh

Eurarh

Methanoiobus psychrophilus R1S (AFV22798)

Methanocellales

acL16382)

Methanocella paludicola
Methanocello arvoryzae MRESO (CA137437)

Euryarchaeota
Euryarchaeota
Euryarchacota
Euryarchaeota
Euryarchacota

Euryarchaeota

Eunyarchaeota
Euryarchaeota

Euryarchaeota
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Methanomicrobia

Methanomicrobio
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Table S4. Distribu
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Desulfobacca acetoxidans DSM 11109 (AA038182)

Noincluded reference organism

Syntrophobacter wolinii DSM 2805 (AALS7458)
Syntrophobacter famaroxidans MPOB (ABK19709)
Desulfovirga adipica DSM 12016 (AAKS3198)
Desulforhabdus amnigena DSM 10338 (AALO7559)
Thermodesulforhabdus norvegica A8444 (CAC36213)
Desulfoglaeba alkanexedens ALDC (ACW65144)
Desulfacinum infernum DSM9756 (AAQO5938)

Deltaproteobacterium Naphs2 (EFK09905)

Desulfomonile tiedjei DSM 6799 (AAK83206)

DSM
Desulfobulbus elongatus DSM 2908 (AAL57477)
Desulfobulbus propionicus DSM 2032 (AAG28586)

2803 (AAP15255)
Desulfococeus oleovorans Hxd3 (AAQQ5958)
Desulfosarcina cetonica DSM 7267 (AAN31399)
Desulfocella halophila DSV 11763 (AALS7474)
Desulfosalsimonas propionicica PropA (ABDA6861)

Desulfovibrionaceae | Desulfovibrio oxyclinae DSM 11498 (AAV35109)

Desulfovibrio aespoeensis Aspo-2 (AAL99083)

not cluster
Peptococcaceae B

not cluster

Walvis Bay (AAG21987)
Desulfovibrio desulfuricans DSM 1926 (AAK83200)
Desulfonatronum lacustre DSM 10312 (AALS7452)
Desulfomicrobium baculatum DSM 4028 (ACUS8407)
Desulfonatronospira thiodismutans ASO3-1 (EFI33663)
Noncluded reference organism

Desulfotomaculum nigrificans DSM 574 (AAQ05962)

Noincluded reference orgar

Unidenrified Firmicut No included reference organism

Unidentified Firmicut No included reference organism

Peptococcaceae C

Desulfitibacter alkalitolerans sk kt5 (AAU95492)
Pelotomaculum propionicicum MGP (BAD05998)

Unidentified Firmicut No included reference organism

DSM 1 14)

Unknown

Unknown

Firmicutes
Firmicutes

Firmicutes
Firmicutes

Firmicutes
Firmicutes
Firmicutes
Firmicutes

Nitrospirae

Clostridia
Clostridia

Clostridia
Clostridia

Clostridia
Clostridia
Clostridia
Clostridia

Nitrospira

Clostridiales
Clostridiales

Clostridiales
Clostridiales

Clostridiales
Clostridiales
Clostridiales
Unknown

Nitrospirales

Unknown
Peptococcaceae

Unknown
Unknown

Unknown
Peptococcaceae
Peptococcaceae
Unknown
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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)

Clone no.
screened ao1 richness (Cl)* iversity (Cl) Coverage (%)
125 (83, 225) ] .0)

10% 51 125 (82, 225) 3.9(3.7,4.0) 41

15% 50 110 (76, 193) 3.8 (3.6, 4.0) a4

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

dsrB 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

?95% confidence interval.
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Fig. S1. Location of sampling sites F1 and U3 in WCA-2A and W3 in WCA-3A of the Everglades.
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Geobacter metallireducens RCH3 GKGTFGT[E IWE]R NRE AN EEEVEY BRI - Loc vk 2EMaD F D A(STEES C S
Geobacter metallireducens GS-15 GKGTFGT[E IMEIR NRE A iy ~ WRNTE G B A L OGN KAEMOD F D AR - Al S
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(] Desulfovibrio desulfuricans ND132 DTD KV s v D NRACIR | L AVRERKTT | LDFD AfaNENSc P

Q Desulfovibrio aespoeensis Aspo-2 pOD AVERgiVES - TRRSECIRERS ~ VS ERKAG | VD FD AENENY <) P

(@) Desulfovibrio africanus Walvis Bay NRD K[~k T VIR  RAIAE F REG K AE AVDRD AfaiiNe < P

-9 Desulfovibrio oxyclinae DSM 11498 pTaK[®viElemisL MR e AR LEDGKVVLADHG AfVENe < P

o Desulfobulbus propionicus DSM 2032 DFDREI i T VRRSCIR | |4 A LEGEKLKVGDRD LESTENS P

= Desulfomicrobium baculatum DSM 4028 EED KMV I [~ TRESICIR | [34VRNGKAHVLDRE ARNEe - P

Q_ Desulfonatronospira thiodismutans ASO3-1 40 S E VR DPGLEMcEC s oy ORI RMIAD VG EQKAVL LD PG GRaNENSC P
Uncultured Desulfobacterium sp. C L NG| K GITE G DT KK RodciRielL NI ONERS L AGKKAL | TNFD AfREN: S
Desulfonatronum lacustre Z-7951 A ] GRS N AEAVAVQ DoEKivicieel L folv A NRERIR AT L KND K AH VQDRE Afaiie P
Deferrisoma camini S3R1 HADR[vERS| Lioe TN ML ~vSDGKARI TDRD ARVEe < A

; Syntrophorhfabd_usgrpmaticivoransUI KPEMESN o<l | fod | TAMSAR RIL RR S iK‘/Ev-C_RDA

) Desulfomonlle‘tlgd/elPCB—1 DETRES eIV L ONBSEICML AKHNGSVE | VNRD ARSI

= gy:lvttrophtussc:c::trgph:ﬁushssB2 DEEK[ S e MR TREL s LEKGRARI SNRD 2K | [

o ella proteobacterium Nap! DOEKEVEEaciMEa L MARNIO ERUL SMNNGS AG I LNRD RESIEIES <!

S 'Dehalococcoides mccartyl DCMB5 d e c NTE AfsdncRecivie ~ | (s [ Ec 1 EDRKAVI I DD AR [3Xg< N ]

Q » Desulfosporosinus acidiphilus SJ4 116G EPEKMTE S KL ERMSECIN NI VM T NG KS VI TEKDNES | [ 3 - Als FN P

< Desulfitobacterium dehalogenans DSM9161 = cl G KkGITFETHE eas LT ko £l Glofiid A 1 vis kcs vy kD cld e TAls FL P

(@) Dehalobacter sp. CF Lop«E GKkeTFGTH:M KvekMTEM RML cRASEGIcML c Lk CcKkK2E 1 LD I D LIRS Al FN S
Dehalobacter sp. DCA Lo GKGTFGTHE KvEKMTEM R c MR oML o LKCKKAE I LD I D LRI - Afs FN s

(%] Desulfosporosinus orientis DSM 765 LoV cl G kETFE TR esoKMT M k8L e PR MIEVMREGKS |1 AD KD s | (39 AL FK N

‘.G_g Desulfitobacterium dichloroeliminans LMG P-21439 A LDl v GKEeTFGTHERD Eos RET M Ko £ RS OB - | M s K AT I VE KD RES | (3 <TALS FH

S Desulfosporosinus sp. OT TG | GKGTFG T[N KsDof@T k<R L £ ARSI BB L | EDRKS VI AD KD REATENS - Afe FN

O Desulfosporosinus youngiae DSM 17734 (]G | GKGTFGT[IEN NsD LT S REslL £ QST B L L KD KKS VI VD KD ofsuie - aks FD

E Acetonema longum DSM 6540 Lo el cllGkETFE T SRdclc celficly crilllv FEIEEE S AL CME C8 I C VE vI%l

s Dethiobacter alkaliphilus AHT 1 Y TEG ! GKkGTFGTE: W DTOK[Ms MR (8T c NN O R A MENKKSRI ANKE [V - AL TE s

RS Dehalobacter restrictus DSM 9455 WIT[G | GKGTFGTEE N KTEKMTET R L e MR O] L L KCKKAE | LD I D LESEENS Al FE s

L Dehalobacter sp. FTH1 TG | GKGTFGTYE N Ky EKMTEMS RIL £ NRSECIOM L G L El cBllc FE s
Desulfitobacterium metallireducens 853-15A (17 [ GRN v G k GIIF G 7 (61 [N 3ERN C ING| c G c W3V c P HE]V F IS I c@ric VN P
Desulfitobacterium sp. PCE1 TG Nvwel G KETFGTE [N VNN c G| c 6L c [NV cHHE v F BN c@llc FL P
Ethanoligenens harbinense YUAN-3 W] T GPIN vwel G KB TFG T[] [WY LY c G c Gl cRElv c P HE v F N c@\c P
Syntrophobotulus glycolicus DSM 8271 )7 GlN vwce . G kG T FG T[] INY AN c NG| c B c i3 v c P HIE v FER c@lic sle ~

5 Methanofollis liminatans DSM 4740 ITEG Nnvwel! LG kET FE T E VA% AR c Bl c [ c IV crHE v FE c@ B

o Methanoregula boonei 6A8 TGN vwel G KETFG T[He W SN C IR c L ci@dv cPHEV FE c@ s

5] Methanoregula formicica SMSP TG N v Gk G T FG T e AR CRER R C I c [ c B v c P HEV F i c@ E

®© Methanosphaerula palustris E1-9¢ W] 7N GIN vw el G K BT FGT[)c AR N c W c GE cERdv c PHEV F i c@ T

< Methanospirillum hungatei JF-1 TG I NVWC  GKGTEFGT[]c [MESR RSN C IR C [ c v c P HEV F EESS c@ E

E Methanomethylovorans hollandica DSM 15978 W76 Nvwcl G KETEG T[] AR IR IR c I chlflv cPHIEAV FE cEe E

© Methanolobus psychrophilus R15 ][ GPN vwel LGk BT FG T [ R veax{d nfeL r[eT o e - W - c@ E

E, Methanocella arvoryzae MRE50 W TNG Nvwcl G KGTEG T[] AR IR cle cellicBElv cPrHBVFE c@ K

S Methanocella paludicola SANAE [WITG I NvWC] 6k GTFGT[]c MU R bR i c Gl c iV c P HEV F ERES! c@ E

w Methanolobus tindarius DSM 2278 I TG I Nvwcl G KETFG Tk E INAER v P Ko Nl e T R M T DG EKQ VML T K P E LENEe E

I
Forward primer binding site Reverse primer binding site

Fig. S2. Binding sites for primers hgcA_F (forward) and hgcB-R (reverse) targeting a Cap-helix consensus sequence motif 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] motifs region (CX,CX,CX,C) of
hgcB, respectively. The blue arrow denotes the single Chloroflexi sequence.
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Fig. S3. Venn diagram representing the number of OTUs of hgcA shared between sampling sites (A), and PCoA plot
showing the distribution hgcA community occurred from each study site (B).
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showing the distribution dsrB community occurred from each study site (B).
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Fig. S5. Concentration of dissolved Fe concentration in the laboratory incubation with W3 soils under treatment of Mo
(SURP inhibitor) and BES (methanogen inhibitor).
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