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• Role of SRB known for many years

• What is known of ecology increasingly hinted 
at diverse metabolisms

• Methylation vs demethylation may occur 
simultaneously by different groups, or by 
same group under different TEAPs.

ObjectivesObjectives

• Develop and evaluate PCR system to 
specifically amplify hgcA

• Screen soil samples from WCAs for 
phylogenetic distribution of hgcA

• Impact of sulfate and selective inhibitors on 
MeHg+ concentrations in incubations
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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 (CX2CX2CX3C) of 
hgcB, respectively.   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
Geobacter uraniireducens Rf4
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
Deferrisoma camini S3R1 
Syntrophorhabdus aromaticivorans UI
Desulfomonile tiedjei DCB-1
Syntrophus aciditrophicus SB
Delta proteobacterium NaphS2
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
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
Methanofollis liminatans DSM 4140
Methanoregula boonei 6A8
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

Cap helix [4Fe-4S] [4Fe-4S]

HgcA HgcB

Forward primer binding site Reverse primer binding site

P
ro

te
ob

ac
te

ria
F

irm
ic

ut
es

E
ur

ya
rc

ha
eo

ta
C

hl
or

of
le

xi

D
P

-I
I

D
P

-I

D
P

C
h

F
lx

F
IR

M
E

u
A

rc
h

 Unidentified Deltaproteobacteria I (67 OTUs)

 Deltaproteobacterium NaphS2 (1 OTU)

 Syntrophaceae (4 OTUs)

 Unidenfied Deltaproteobacteria II (8 OTUs)

 Unidentified Deltaproteobacteria III (6 OTUs)

  Syntrophorhabdaceae (5  OTUs)

 Syntrophus aciditrophicus SB

 Desulfovibrionales (2 OTUs)

 Geobacter (3 OTUs)

 Dehalococcoidaceae (8 OTUs)

 Unidentified Chloroflexi (2 OTUs)

  Unidentified Firmicutes I (16 OTUs)

  Syntrophomonadaceae (4 OTUs)

 Unidentified Firmicutes II (2 OTUs)

 Unidentified Firmicutes III (4 OUTs)

 Peptococcaceae

 Ethanoligenens harbinense YUAN-3

 Veillonellaceae (3 OTUs)

 Unidentified Methanomicrobia I (3 OTUs)

 Methanosarcinaceae (3 OTUs)

 Methanoregulaceae I (1 OTU)

 Methanolobus tindarius DSM 2278

 Methanomicrobiaceae (3 OTUs)

 Methanospirillum hungatei JF-1

 Methanoregulaceae II (2 OTUs)

 Methanocellales (5 OTUs)

 Unidentified Methanomicrobia II (3 OTUs)

  Methanoregulaceae III (13 OTUs)

91

89
66

60

81

66

95

56

97

0.1

hgcA
Distribution

Dominated by 
syntrophs

hgcA
Distribution

Dominated by 
syntrophs

Syntrophs Methanospirillum

Methanosaeta

ButyrateAcetateCH4

H2 CH4



5/1/2015

3

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).

Fig. 2. Bae et al. 2014
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ConclusionsConclusions

• Diverse groups of prokaryotes harbor hgcA

• Appear to be dominated by 
deltaproteobacteria capable of syntrophy.

• Total methylation rates complicated by 
possible simultaneous 
methylation/demethylation.

• Iron reduction may play small but significant 
role. 
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Amendment Concentration

Hg2+ 139 ng/L

SO4
= 4.5 mg/L

BES 50 mM

MoO4
= 20 mM

Soil 100 g wet

Site Water 900 ml

Incubation StudiesIncubation Studies


