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Supplementary Figure 1 (continued next page). Photographs of the IODP Expedition 357 core 

samples used in this study (Table 1). MBio refers to core sections sampled for microbiological 

characterization. (A) Western and Northern sites. 
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Supplementary Figure 1 (continued). Photographs of the IODP Expedition 357 core samples used 

in this study (Table 1). MBio refers to core sections sampled for microbiological characterization. (B) 

Central and Eastern sites. 
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Supplementary Figure 2 (continued next page). Maximum likelihood phylogenetic trees based on 

16S rRNA gene sequences showing the position of the bacterial isolates obtained in this study and the 

dominant OTUs (>10%) obtained in the enrichment cultures from rock samples cored in the Atlantis 

Massif. (A) All bacteria except Firmicutes, (B) Firmicutes. Clone sequences from IODP Expeditions 

304 and 305 Hole 1309D (Atlantis Massif) are underlined (Mason et al., 2010). The Kimura 2 

parameter was used, and the analysis involved 110 sequences and 386 aligned base pairs. Bootstrap 

values higher than 50% (based on 1,000 replicates) are shown at branch nodes. Accession numbers of 

type species are indicated in parentheses. Bar, in substitutions per nucleotide. 

  

GQ155506.1
HM057849.1
EF515273.1

Citrobacter murliniae CDC 297059 (AF025369)
Citrobacter freundii DSM 30039 (AJ233408)

70O-Fer25-B (MK016511)
AB469367.1

Vibrio vulnificus ATCC 27562 (X76333A)
FJ826182.1

PseudoalteromonasundinaNCIMB 2128 (X82140)
KF798468.1

ShewanellabalticaNCTC 10735 (AJ000214)
OTU199 (MK016520)

Shewanella livingstonensis LMG19866T (AJ300834)
DQ007445.1
AY902206.1

Shewanellabasaltis J83 (EU143361)
Uncultured Acinetobacter sp. clone IODP 305 1309D 250 21 (HQ379140)
Uncultured crustal biome clone MP104-0919-b54 (DQ088803.1)

Uncultured crustal biome clone MP104-1109-b35 (DQ088799.1)
Acinetobacter baumannii DSM 30007 (X81660)

OTU165 (MK016519)
Acinetobacter guillouiae DSM 590 (X81659)

Z93453.1
clone IODP 305 1309D water sample 400mbsf 1 (HQ379134.1) 

JQ236848.1
Pseudomonas zhaodongensis NEAUST521 (JQ762275)

JQ319656.1
Uncultured crustal biome clone MP104-0916-b40 (DQ088809.1)

Pseudomonas yamanorum 8H1 (EU557337)
Pseudomonas proteolytica CMS 64 (AJ537603)
Uncultured Pseudomonas sp. clone IODP 305 1309D 122 142 250 15 (HQ379139.1)

Halomonas meridiana DSM 5425 (AJ306891)
KF859675.1

G
a
m
m
a

OTU305 (MK016522)
Uncultured Delftia sp. clone IODP 305 1309D 80 14 (HQ379138)
Uncultured Delftia sp. clone IODP 305 1309D water sample 1200mbsf 2 (HQ379133.1) 
Delftia tsuruhatensis T7 (AB075017)

Janthinobacterium agaricidamnosum W1r3T (Y08845)
JQ579639.1

Uncultured Ralstonia sp. clone IODP 305 1309D 273 8 (HQ379135.1) 
Uncultured Ralstonia sp. clone IODP 305 1309D 273 13 (HQ379137.1) 

B
eta

HQ893772.1
Uncultured Thalassospira sp. DGGE IODP 304 1309D (HQ379141)

KM820534.1
AF143826.1

Thalassospira xianhensis P4 (EU017546)
Uncultured Methylobacterium sp. clone IODP 305 1309D 142 9 (HQ379136.1) 

Uncultured crustal biome clone MP104-0927-b68 (DQ088806.1)
IODP317-137R-marine deep subsurface sediments enrichment (YE H2/CO2) clone 3BAC1 (HF566145.2)

FJ605269.1
Sphingomonas oligophenolicaS213 (AB018439)

A
lp
h
a

P
ro
teo

b
a
cteria

Tessaracoccus flavescens SST39 (AM393882)
70-CrotoS2-10-2 (MK016517)

Tessaracoccus oleiagri SL014B20A1 crude oil (GU111566)
Tessaracoccus profundiCB31 (NR 116583)
Tessaracoccus sp. AMV11 mud volcano (FN552750)

Actinobacteria

Firmicutes

AB804124.1
Pedobacter silvilitoris WWS1 (KM229740)

HQ860669.1
JX391057.1

Sunxiuqinia faeciviva JAMBA0302 (AB362263)

FCB group

100

94

100

65

100

100

100

66

100

99
99

100

62

96

98

83

100

100

100

93

96

75

100

68

95

100

100

90

97

55

99

88

100

75

74

97

91

81

92

75

95

0.05

Isolates
Dominant OTUs



  Supplementary Material 

 4 

 

 

B 

 
 

 

Supplementary Figure 2 (continued). Maximum likelihood phylogenetic trees based on 16S rRNA 

gene sequences showing the position of the bacterial isolates obtained in this study and the dominant 

OTUs (>10%) obtained in the enrichment cultures from rock samples cored in the Atlantis Massif. (A) 

All bacteria except Firmicutes, (B) Firmicutes. Clone sequences from IODP Expeditions 304 and 305 

Hole 1309D (Atlantis Massif) are underlined (Mason et al., 2010). The Kimura 2 parameter was used, 

and the analysis involved 110 sequences and 386 aligned base pairs. Bootstrap values higher than 50% 

(based on 1,000 replicates) are shown at branch nodes. Accession numbers of type species are indicated 

in parentheses. Bar, in substitutions per nucleotide. 
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Supplementary Figure 3. Phase contrast microphotographs of strain 70B-AT in exponential growth 

phase (A), under stress conditions with inflated and deformed cells (B), and ultrathin section 

transmission electron microscopy micrograph showing the absence of outer membrane typical of a 

Gram-positive cell wall (C). 
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Supplementary Figure 4. Growth of strain 70B-AT according to temperature (A) and NaCl 

concentration (B). The two maximum specific growth rate µmax (h
-1) of duplicated cultures are shown 

with mean curves. Maximal growth was observed at 25°C (range 10 – 35°C) and 2.5% (w/v) of NaCl 

(range 1 – 8 %). 
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Supplementary Table 1. Culture media composition. F, SRB, MET and FE correspond to onshore 

culture media targeting fermenters, sulfate reducers, methanogens and iron-reducers, respectively. BM 

= Basal Medium used for strain 70B-AT physiological characterization. F, MAcH2, MH2, MMet, SAc 

and SH2 correspond to onboard culture media targeting fermenters, acetotrophic and/or 

hydrogenotrophic and methylotrophic methanogens, and acetotrophic and hydrogenotrophic sulfate 

reducers. 

      Onshore culture media Onboard culture media 

Component  F1 F21 SRB1 SRB22 MET1 MET22 FE BM F MAcH23 MH2 MMet SAc SH2 

Acetate (g l-1) 1 0.1 1.6 - 1.6 - 1.6 - - 1.6 - - 1.6 - 

Balch oligo elements 

solution (ml l-1)4 
- - - - 1 1 - - 10 10 10 10 - - 

CaCl2 (g l-1) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

Crotonate (g l-1) 1 0.1 - - - - - - - - - - - - 

Fe, Ni, Wo, Se 

solution (ml l-1)5 
1 1 1 1 1 1 1 - - 1 1 1 - - 

Formate (mM) or 

H2CO2 (80/20 v/v 

2 bars) 

- - - 40 - 40 - - - H2CO2
3 H2CO2 - - H2CO2 

Iron(III) citrate 

(mM) 
- - - - - - 5 - - - - - - - 

KCl (g l-1) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.1 0.1 0.1 0.1 0.1 0.1 

KH2PO4 (g l-1) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

Lactate (mM) - - 20 - - - 10 - - - - - - - 

L-Cysteine·HCl (g l-

1) 
0.5 0.5 0.5 0.5 0.5 0.5 0.044 - 0.5 0.5 0.5 0.5 - - 

Methanol (mM) - - - - 30 - - - - - - 30 - - 

MgCl2·6H20 50 g l-1 

(ml l-1) 
20 20 20 20 20 20 20 20 2 2 2 2 2 2 

Na2CO3 8% Up to required pH 

Na2S 3% (ml l-1) 20 20 20 20 20 20 - 20 20 20 20 20 20 20 

Na2SO4 (g l-1) - - 3 3 - - 0.1 - - - - - 3 3 

NaCl (g l-1) 10 10 10 10 10 10 10 25 20 20 20 20 20 20 

NH4Cl (g l-1) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.1 1 1 1 1 1 

Peptone (g l-1) 1 0.1 - - - - - - - - - - - - 

Pyruvate (mM) - - - - - - 10 - - - - - --  

Resazurine (0.1 %) 

(ml l-1) 
0.3 0.3 0.3 0.3 0.3 0.3 - 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

Trimethylamine 

(mM) 
- - - - 10 - - - - - - - - - 

Tris (g l-1)  2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 3 3 3 3 3 3 

Tryptone (g l-1) 1 0.1 0.1 0.1 0.1 0.1 0.1 - 2 - - - 0.5 0.5 

Widdel trace 

element solution (ml 

l-1)6 

1 1 1 1 - - 1 - - - - - 1 1 

Yeast extract (g l-1) 1 0.1 0.1 0.1 0.1 0.1 0.1 0.05 2 0.5 0.5 0.5 0.5 0.5 

1 F2 only used for enrichment culture at 0.1 MPa; 2 H2CO2 in cultures at 0.1 MPa, replaced by formate in HP cultures; 3 

H2CO2 was added in cultures from M0069A-9R2; 4(Balch et al., 1979); 5Fe, Ni, Wo, Se solution contained (l-1): FeSO4·7 

H2O 1.42 g, NiSO4·6H2O 1.6 g, Na2WO4·2 H2O 38 mg and Na2SeO3·5 H2O 3 mg: 6(Widdel and Pfennig, 1981).   
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Supplementary Table 2. Sample name used in this study and corresponding description in Sequence 

Read Archive (SRA), with core sample data, culture media and conditions used for enrichment cultures 

(Description of the culture media can be found in Supplementary Table 1 and precise depths of the 

core samples are detailed in Supplementary Figure 1). 

 

Name used in this study Description in 

SRA 

IODP 

Expedition 357 

core sample 

Culture 

medium 

Growth 

temperature 

(°C) 

Hydrostatic 

pressure for 

incubation 

(MPa) 

Biological replicate 

/ subculture 

69A-MAcH2-25-0.1MPa-1 MQ1 69A-9R2 MAcH2 25 0.1 MQ replicate 1 

69A-MAcH2-25-0.1MPa-2 MQ2 69A-9R2 MAcH2 25 0.1 MQ replicate 2 

69A-MAcH2-25-0.1MPa-3 MQ3 69A-9R2 MAcH2 25 0.1 MQ replicate 3 

69A-MAcH2-25-0.1MPa-4* MQ4 69A-9R2 MAcH2 25 0.1 MQ replicate 4 

69A-MAcH2-25-0.1MPa-5* MQ5 69A-9R2 MAcH2 25 0.1 MQ replicate 5 

69A-MAcH2-25-0.1MPa-6* MQ6 69A-9R2 MAcH2 25 0.1 MQ replicate 6 

69A-MAcH2-25-0.1MPa-7* MQ7 69A-9R2 MAcH2 25 0.1 MQ replicate 7 

69A-MAcH2-25-0.1MPa-8* MQ8 69A-9R2 MAcH2 25 0.1 MQ replicate 8 

69A-MAcH2-25-0.1MPa-9* MQ9 69A-9R2 MAcH2 25 0.1 MQ replicate 9 

69A-MAcH2-25-0.1MPa-10* MQ10 69A-9R2 MAcH2 25 0.1 MQ replicate 10 

69A-MAcH2-25-0.1MPa-11* MQ11 69A-9R2 MAcH2 25 0.1 MQ replicate 11 

69A-MAcH2-25-0.1MPa-12* MQ12 69A-9R2 MAcH2 25 0.1 MQ replicate 12 

69A-FE-10-0.1MPa 69.FE.1.ATM10 69A-9R2 FE 10 0.1 

 

69A-FE-25-0.1MPa IODP.2 69A-9R2 FE 25 0.1 

 

71C-FE-25-0.1MPa IODP.4 71C-5RCC FE 25 0.1 

 

72B-FE-25-0.1MPa IODP.5 72B-7R1 FE 25 0.1 

 

72B-H2CO2-30-0.1MPa 72.H2CO2.30deg

reesC 

72B-7R1 MET2 30 0.1 

 

72B-F1-10-0.1MPa 72.F1.2.ATM10 72B-7R1 F1 10 0.1 

 

72B-F1-10-8.2MPa 72.2.F1.8.2MPa 72B-7R1 F1 10 8.2 

 

72B-SRB1-10-8.2MPa 72.2.BSR1.8.2M
Pa 

72B-7R1 SRB1 10 8.2 

 

74A-FE-25-0.1MPa IODP.6 74A-1R1 FE 25 0.1 

 

75B-F1-10-14MPa 75.1.F1.14MPa 75B-3R1 F1 10 14.0 

 

75B-SRB1-10-14MPa 75.1.BSR1.14MP

a 

75B-3R1 SRB1 10 14.0 

 

70C-F1-10-0.1MPa 70O.F1.ATM10 70C-3R1 

carbonate 
subsample 

F1 10 0.1 

 

70C-F2-25-0.1MPa F2 70C-3R1 F2 25 0.1 F2 

70C-F2-25-0.1MPa-rep F2REP 70C-3R1 F2 25 0.1 F2 subculture 1 

70C-FE-25-0.1MPa FER1 70C-3R1 FE 25 0.1 FER1 

70C-FE-25-0.1MPa-rep FER1rep 70C-3R1 FE 25 0.1 FER1 subculture 1 

70C-FE-25-0.1MPa-2 FER2 70C-3R1 FE 25 0.1 FER2 

70C-FE-25-0.1MPa-2rep FER2REP 70C-3R1 FE 25 0.1 FER2 subculture 1 

70C-FE-10-0.1MPa 70O.FE.2.ATM1

0 

70C-3R1 

carbonate 
subsample 

FE 10 0.1 

 

70C-FE-25-0.1MPa-3 IODP.3 70C-3R1 FE 25 0.1 replicate 1 



 
9 

70C-MET1-25-0.1MPa MET1 70C-3R1 MET1 25 0.1 MET1 

70C-MET1-25-0.1MPa-rep MET1REP 70C-3R1 MET1 25 0.1 MET1 subculture 1 

70C-MET2-25-0.1MPa MET2 70C-3R1 MET2 25 0.1 MET2 

70C-MET2-25-0.1MPa-rep MET2REP 70C-3R1 MET2 25 0.1 MET2 subculture 1 

70C-F1-10-14MPa-1 70B.P.F1.1 70C-3R1 basaltic 

subsample 

F1 10 14.0 70B.P.F1. replicate 1 

70C-F1-10-14MPa-2 70B.P.F1.2 70C-3R1 basaltic 

subsample 

F1 10 14.0 70B.P.F1. replicate 2 

70C-F1-10-14MPa-3 70O.P.F1.1 70C-3R1 
carbonate 

subsample 

F1 10 14.0 70O.P.F1.replicate 1  

70C-F1-10-14MPa-4 70O.P.F1.2 70C-3R1 
carbonate 

subsample 

F1 10 14.0 70O.P.F1.replicate 2 

70C-FE-10-14MPa-1 70O.P.FE.1 70C-3R1 

carbonate 

subsample 

FE 10 14.0 

 

70C-FE-10-14MPa-2 70B.P.FE.1 70C-3R1 basaltic 

subsample 

FE 10 14.0 

 

70C-FE-10-14MPa-3  REPIQ.70B.Fe.1
4MPa 

70C-3R1 FE 10 14.0 70B.Fe.14MPa 
subculture 1 

70C-MET1-10-14MPa 70B.1.MET1.14

MPa 

70C-3R1 basaltic 

subsample 

MET1 10 14.0 70B.1.MET.14MPa 

replicate 1 

70C-MET2-10-14MPa-1 70B.1.MET2.14

MPa 

70C-3R1 basaltic 

subsample 

MET2 10 14.0 70B.1.MET.14MPa 

replicate 2 

70C-MET2-10-14MPa-2 70B.P.MET2.1 70C-3R1 basaltic 
subsample 

MET2 10 14.0 70B.P.MET2. 
replicate 1 

70C-MET2-10-14MPa-3 70B.P.MET2.2 70C-3R1 

carbonate 
subsample 

MET2 10 14.0 70B.P.MET2. 

replicate 2 

70C-MET2-10-14MPa-4 70O.P.MET2.1 70C-3R1 

carbonate 

subsample 

MET2 10 14.0 70O.P.MET2. 

replicate 1 

70C-MET2-10-14MPa-5 70O.P.MET2.2 70C-3R1 

carbonate 
subsample 

MET2 10 14.0 70O.P.MET2. 

replicate 2 

70C-SRB1-10-14MPa 70B.1.BSR1.14M

Pa 

70C-3R1 basaltic 

subsample 

SRB1 10 14.0 

 

70C-SRB2-10-14MPa 70B.2.BSR2.14M

Pa 

70C-3R1 basaltic 

subsample 

SRB2 10 14.0 

 

* 69A-MAcH2-25-0.1MPa-4 to 69A-MAcH2-25-0.1MPa-12 (corresponding to MQ4 to MQ12 in SRA) are not 

presented in this paper due the very high similarity of their microbial community composition with 69A-

MAcH2-25-0.1MPa-3. mbsf stands for meters below seafloor. mbsl stands for meters below sea level. 
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Supplementary Table 3. Fatty acids compositions (given in percentage) of strain 70B-AT and type 

strains of related genera: V. guaymasensis T (Lakhal et al., 2013) and N. pectinivora T (Sorokin et al., 

2012). The dominant fatty acids (> 10% of the total fatty acids) are indicated in bold for each strain. 

 
Fatty acids 70B-AT V. guaymasensis T N. pectinivora T 

iso DMA-C15:0 - 10.0 - 

anteiso C15:0 0.28 22.7 - 

anteiso DMA-C15:0 - 10.8 - 

iso C15:0 0.19 13.7 1.6 

DMA C16:0 2.45 5.5 - 

C16:0  22.1 7.0 46.9 

C16:1 w7c  35.6 - 11.5 

C16:1 w7c DMA* 14.3 - - 

C18:1 w7c 8.2 - 17.5 

C18:1 w7t - - 6.0 
*DMA = dimethyl acetals 
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