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Supplementary information 

Sampling strategy  

Sampling of 1 m-long sections was done in the laboratory in sterile conditions, immediately 

upon arrival (3 days). First, the core liner was aseptically opened (near a Bunsen gas burner) 

using a sterile grinder, and the sediment (> 1 cm) in contact with the core liners was removed 

using a sterile spatula. Subsamples for microbial analysis were aseptically collected from the 

inner part of the cores using end-cut sterile 2 ml syringes. 100-150 cm3 samples were directly 

frozen at –80°C for molecular analyses (DNA extract ions); 1 cm3 samples for cells counts 

were placed in 15 ml vials containing 9 ml of 4% formalin/30 g.l–1 NaCl solution and stored at 

4°C; 5 cm 3 samples for cultures were placed into 100ml vials containing 25 ml of sterile 

artificial seawater, and stored at 4°C. Samples for  anaerobic cultures were flushed with pure 

nitrogen and reduced by the addition of 0.1 g.l–1 sodium sulphide from a sterile stock solution. 

Subsamples for sediment and porewater chemistry were taken at the same depth than the 

samples taken for microbial investigations. The sediment taken for porewater analysis was 

immediately centrifuged (13000 g at 4°C, for 30 min), in order to extract the porew ater. TOC 

and TC measurements were performed on the pellets got from the porewater extraction. 

These pellets (ca. 2g) were oven-dried (65°C, for 2 0 h) and reduced into powder in a ceramic 

mortar. Samples for quantitative elemental chemical composition (10 g) were taken from the 

inner part of the core and transformed into fused beads and powder pellets, as described in 

the next section. Samples for grain size analysis were directly taken from the cores and 

immediately analysed. 

Oxygenation state of the cores during the subsampling 



Core RHS-KS-33 was characterized by the presence of black organic matter spots (Fig. 3). 

An oxidation of these organic matter spots, indicated by a change in color (black spots turned 

yellow), was observed to occur during the following 24 hours after core splitting. These 

organic matter spots were also noticed on the twin core MD99-2348, recovered several years 

before. The difference between the two cores is that core MD99-2348 was split in half 

onboard, immediately upon arrival on the core deck, and that core RHS-KS-33, was split in 

half in the laboratory, after 3 days of transport. These observations strongly indicate that the 

oxic state of both cores (RHS-KS-33 and twin core MD99-2348) was similar, and that the 

transport at 4°C did not affect the main physical c haracteristics of the cores.�As core KESC9-

30 was stored, transported and subsampled under exactly the same conditions and within 

the same time period, this core should not have been affected nor oxidized during the 

transport or subsequent subsampling.  

Major and trace elements analysis on fused beads and powder pellets 

Fused beads and compressed powder pellets were used for major and trace elements 

analysis, respectively. The fusion beads were made as follows: 1 g of sediment was dried 

(110°C, 12 h), then crushed into powder in a cerami c mortar and calcined at 1050°C under 

air in a muffle furnace. One aliquot of 0.5 g of calcined powder was mixed with 9 g of 

Spectrolux 120A (Li2B4O7 90% - LiF 10% provided by Johnson Matthey) and 500 µl of a LiBr 

250 g.l–1 solution and heated at 1050°C for 15 minutes. The powder pellets were made by 

mixing 4 g of dry crushed sediment (110°C, 12 h) wi th 0.4 g of micropowder Hoechst C wax 

(Luzzato S.A.) and compressed into pellets of 32 mm diameter and 3 mm thick. 

Characteristic element lines net intensities corrected from matrix effects and overlaps were 

correlated with numerous well certified reference material concentrations to elaborate linear 

calibration curves (El Maghraoui et al., 1999). 

  



Total cell counts 

The cell count protocol used in this study includes several steps, and notably a multi-steps 

cell separation from the sediment matrix. After preparing the primary slurry (1/10 dilution of 

the original sample in a 4% formalin/30 g.l–1 NaCl solution), carbonates (if present) were 

dissolved, and then extracellular polymers, which bind the cells to mineral grains, were 

destabilized. As a final step, the cells were separated from the minerals by density 

centrifugation through a cushion of Nycodenz. The supernatants from the density 

centrifugation were filtered onto 0.2 µm filters (Whatman Anodisc). The cells were stained 

with SYBR®Green I nucleic acid gel stain (Molecular Probes, Invitrogen) according to the 

protocol of Noble and Fuhrman (1998), with 0.1% p-phenylenediamine (Sigma-Aldrich, 

Deissenhofen, Germany) as an anti-fading agent. Cells were counted using epifluorescence 

microscopy using a blue filter set. When necessary, silicates were dissolved prior to 

carbonate dissolution step; in that case, the sediment slurry was mixed with 450 µl of 

hydrofluoric acid (HF) (Sigma-Aldrich, Deissenhofen, Germany) solution (1.0% (wt/v) HF, 3% 

(wt/v) NaCl) in a plastic test tube and then incubated for 20 min at room temperature. The HF 

reaction was stopped by adding 2ml of stop solution (1M Tris-hydrochloric acid (HCl) (pH 

8.0), 0.125M CaCl2 and 25% methanol). Washing of sediment slurries with HF significantly 

reduces non-biological fluorescent signals due to amorphous silica and enhances the 

efficiency of cell detachment from the particles (Morono et al., 2009). 

PCR-DGGE 

We performed a nested PCR amplification for bacterial and archaeal 16S rRNA genes. 

Bacterial primary amplification reactions were performed with 1X polymerase reaction buffer 

(MP Biomedicals®), 2 mM MgCl2, 0.24 mM of each dNTP, 0.5 µM of each primer, 1U of Taq

DNA polymerase (MP Biomedicals®) and 1 µl of DNA template (1:5 dilution) in a 25 µl PCR 

reaction mixture with RNase/DNase Free Water (MP Biomedicals®). Reaction mixtures were 

held at 94 °C for 3 min followed by 30 cycles of 94 °C for 60 s, 50°C for 90 s and 72°C for 2 



min, with a final extension step of 6 min at 72°C. The second (nested) PCR amplification step 

was carried out as above in a 35 µl reaction mixture. The second amplification was 

performed at 94°C for 3 min, followed by 25 cycles at 94°C for 60 s, at 55°C for 60 s and at 

72°C for 90 s with a final extension of 7 min at 72 °C. The PCR conditions for archaeal 16S 

rRNA gene amplifications were the same as described for the bacterial 16S rRNA 

amplification but the annealing temperature was of 54°C for the first primer set and of 57°C 

for the second primer set.  

The PCR products were analyzed by DGGE using the BioRadTM DCode Universal Mutation 

Detection System® on a 1 mm thick (16 x 16 cm) 6% (w/v) polyacrylamide gel 

(acrylamide/bisacrylamide, 40%, 37.5:1, BioRadTM). The gel was prepared with 1X TAE 

buffer (pH 8, 40 mM Tris Base, 20 mM acetic acid, 1 mM EDTA, MP Biomedicals®) and 

poured with a gradient maker (Hoefer SG30®). We used different denaturing gradients for 

bacterial and archaeal community structure analyses (Fig.S1, S2 and S3). Electrophoresis 

was carried out in a 1X TAE buffer at 60°C for 10 m in at 80V and then for 5 h at 200V. After 

migration, gels were stained with SYBR®Gold nucleic acid gel stain (Molecular Probes, 

Invitrogen) for 45 min, washed for 10 min in 1X TAE and scanned using an UV 

transilluminator. DGGE bands of interest were excised from the gels with sterile surgical 

blades, transferred into 30 µl of RNase/DNase free water (MP Biomedicals®) and incubated 

for 48 h at 4°C. One microliter of DNA solution was  taken as a template for reamplification 

using the same PCR reaction mixture as described above (with the exception that primers 

were devoid of GC-clamp). The PCR products were then sequenced by Sanger method 

(Beckman-Coulter Cogenics, Stansted). 



Supplementary figure captions 

Fig. S1. Denaturing gradient gel electrophoresis (DGGE) analysis of archaeal communities. 

(A) Archaeal communities from the Gulf of Lions (RHS-KS-33) on a DGGE gradient of 20–

80% denaturant, (B) Archaeal communities from the Ligurian Sea (core KESC9-30) on a 

DGGE gradient of 20-70% denaturant. (C) Sequence similarities to the closest cultivated 

relatives. White numbered dots represent the bands that were excised and sequenced. M: 

marker.  

Fig. S2. Denaturing gradient gel electrophoresis (DGGE) analysis of bacterial communities. 

(A) Bacterial communities from the Gulf of Lions (RHS-KS-33) on a DGGE gradient of 30–

60% denaturant. (B) Sequence similarities to the closest cultivated relatives. White 

numbered dots represent the bands that were excised and sequenced, and the grey dots 

represent the excised bands that migrated on a DGGE-GE gel (data not shown). M: marker. 

Fig. S3. Denaturing gradient gel electrophoresis (DGGE) analysis of bacterial communities. 

(A) Bacterial communities from the Ligurian Sea (core KESC9-30) on a DGGE gradient of 

25-55% denaturant. (B) Sequence similarities to the closest cultivated relatives. White 

numbered dots represent the bands that were excised and sequenced. M: marker. 
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A9 Uncultured archaeon clone 5A005 (EF203636) 97%, MBGC

A13-14 Uncultured archaeon clone MD3052R56 (GQ994303) 98%, MG I

A29 Uncultured archaeon clone TWP8-67 (GQ410969) 96%, MCG

A111 Uncultured crenarchaeote clone IODP1324A53X3.44 (AB448815) 99%, MCG

A46, 66 Uncultured crenarchaeote clone IODP1319A11.13 (AB433006) 99%, MCG

A45 Uncultured archaeon clone MSASA-A11 (EF125507) 94%, MBGD

A44 Uncultured archaeon clone ECS2-18 (FJ200124) 98%, MBGB (DSAG)

B48 Uncultured archaeon clone NapMat-0_4-rtD07 (HM004801) 99%, MBGD

B14-15,39-42,44-46 Uncultured archaeon clone ODP1227A18.12

(AB177011) 99%, SAGMEG-1

A122 Uncultured archaeon clone MidArch58 (EF680203) 97%, MCG

A121 Uncultured archaeon clone HQ630.73 (HQ611204) 99%, SAGMEG relatives

A119 Uncultured archaeon clone HNDA16 (HM171846) 99%, MCG

A118 Uncultured archaeon clone ECS5-1 (FJ200159) 96%, MBGC

A107 Uncultured archaeon partial clone 42-AB6 (AJ867792) 97%, MCG

B70 Uncultured archaeon clone MD3043C-37 (GQ926261) 100%, MBGB (DSAG)

B58-63 Haloterrigena sp. JX306 (HM747069) 100%, Halobacteria

B49-54 Uncultured archaeon clone AMSMV-S1-A36 (FJ649525) 100%, MCG
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R2, 4, 9 Uncultured archaeon clone MD3043C-4 (GQ926246) 96%,
95%, 94% MCG
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C Sequence similarity of excised DGGE bands

A

R5 Uncultured archaeon clone TVG8AR21 (GQ848391) 95%, MCG

R10 Uncultured archaeon clone 40H-260S-6 (FJ404027) 96%, MCG

R15, 16, 18-19 Uncultured archaeon clone MD3057A-43 (GQ994135)
95%, 99%, 99%,MCG
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BACTERIA

B Sequence similarity of excised DGGE bands

AR1 Burkholderia sp. (AF408997) 86%, Burkholderiaceae, Betaproteobacteria

AR12

AR3

AR15

AR14

AR38

AR70
AR98 AR111

AR82

BR25

BR56

BR68
BR50

BR43
BR39

BR30

BR24

AR40, 99 Uncultured bacterium clone COREB 51 (EF562235) 93%, Comamonadaceae, Betaproteobacteria

AR10 Uncultured bacterium clone3-111 (GU212458) 96%, Burkholderiaceae, Betaproteobacteria

AR9 Uncultured bacterium clone FeC_1_E2 (FJ802354) 86%, Burkholderiaceae, Betaproteobacteria

AR8, 22, 64, BR37 Uncultured bacterium clone PT-AEXL-B25 (AB368999) 99%, Propiniobacteriaceae, Actinobacteria

BR5, 31, 36, 45, 49,67 Uncultured bacterium clone IS-191 (GQ339248) 99%, Ralstoniaceae, Betaproteobacteria

BR22 Uncultured bacterium clone PL26B10 (AY570561) 98%, Bacteroidaceae, Bacteroidetes

BR17 Uncultured bacterium clone HN14 (FJ269052) 98%, unclassified Burkholderiales, Betaproteobacteria

AR107, BR14 Uncultured bacterium clone ARN17 (AM936611) 98%, Burkholderiaceae, Betaproteobacteria

AR78 Uncultured bacterium clone 26 (FJ534972) 93%, Comamonadaceae, Betaproteobacteria

AR52 Uncultured bacterium clone P4s-145 (GQ329244) 99%, Propiniobacteriaceae, Actinobacteria

BR32 Uncultured bacterium clone sliv-75 (FM877656) 98%, Comamonadaceae, Betaproteobacteria

BR47, 53 Uncultured bacterium clone clone 61-01-24c014 (DQ16809) 99%, Unclassified (Bacteroidetes)

BR59 Uncultured beta proteobacterium clone Kir51grn dB7.2 (HM480181) 98%, Comamonadaceae, Betaproteobacteria

BR57 Uncultured bacterium clone Staphylococcus sp. (DQ837034) 96%, Staphylococcaceae, Firmicutes

BR41, 76 Bacteroides sp. (AB547643 ) 98%, 99% Bacteroidaceae, Bacteroidetes

BR40 Uncultured Bacteroidetes bacterium 16S rRNA gene from clone QEEB1CD08 (CU917861) 98%, Bacteroidaceae, Bacteroidetes

BR63 Ralstonia sp. (HQ267096) 99%, Ralstoniaceae, Betaproteobacteria

BR8 Uncultured bacterium clone ncd773c10c1 (HM300328) 99%, Propiniobacteriaceae, Actinobacteria

BR77 Uncultured beta proteobacterium clone A23YP01RM (FJ569567) 99%, Ralstoniaceae, Betaproteobacteria

BR75 Uncultured bacterium clone ncd972a02c1 (HM331711) 99%, Unclassified (Bacteroidetes)

AR2 Acinetobacter sp. (AF408997) 93%, Moraxellaceae, Gammaproteobacteria
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BACTERIA

B Sequence similarity of excised DGGE bands

EI1 Acinetobacter sp. (EU275352) 99%, Moraxellaceae, Gammaproteobacteria

EI33 Ralstonia sp. (FJ772078) 98%, Ralstoniaceae, Betaproteobacteria

EI31 Uncultured bacterium clone EPR3967-orBc49 (EU491796) 90%, Burkholderiaceae, Betaproteobacteria

EI24 Uncultured bacterium clone CK_2C5_23 (EU488454) 96%, Dehalococcoidetes, Chloroflexi

EI22,56 Ralstonia sp. (HQ267096) 98%, 99%, Ralstoniaceae, Betaproteobacteria

EI47 Uncultured bacterium Mesorhizobium sp. (EF219052) 99%, Phyllobacteriaceae, Alphaproteobacteria

EI58 Uncultured bacterium clone HH1541 (FJ502260) 97%, Flavobacteriaceae, Bacteroidetes

EI55 Pedobacter sp. (EF660750) 98%, Sphingobacteriaceae, Bacteroidetes

EI43 Acinetobacter sp. (EU919204) 98%, Moraxellaceae, Gammaproteobacteria

EI41bis, 54 Uncultured bacterium clone AMSMV-S1-B5 (FJ649500) 93%, Chloroflexi

EI36 Uncultured bacterium clone ORI-860-18-P_S281-283_185B08 (GU553684) 90%, OP8 candidate division

EII1 Uncultured bacterium clone ZSB-A2-7 (GU205510) 95%, Comamonadaceae, Betaproteobacteria

EII6 Uncultured bacterium clone BIGO950 (HM558883) 99%, Ralstoniaceae, Betaproteobacteria

EII7 Uncultured Burkholderia sp. clone burk842 (GU123681) 97%, Burkholderiaceae, Betaproteobacteria

EII5 Flavobacterium sp. (GU138375) 98%, Flavobacteriaceae, Bacteroidetes

EII4 Comamonas sp. (GU296675) 98%, Comamonadaceae, Betaproteobacteria

EII9 Acinetobacter sp. (DQ257432) 99%, Moraxellaceae, Gammaproteobacteria

EII10 Comamonas sp. (AM937260) 99%, Comamonadaceae, Betaproteobacteria

EI46, EII8, 27, 41 Uncultured beta proteobacterium clone Kir51grn dB7.2 (HM480181) 99%, 98% Comamonadaceae, Betaproteobacteria

EII12 Chryseobacterium sp. (DQ521273) 98%, Flavobacteriaceae, Bacteroidetes

EII11 Uncultured bacterium clone EPR3967-O2-Bc49 (EU491796) 90%, Ralstoniaceae, Betaproteobacteria

EI10 Uncultred bacterium clone ODP1251B11.22 (AB177311) 98%, Dehalococcoidetes, Chloroflexi
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EII46

EII43

EII41

EII45

EII47

EII39

EII38

EII34

EII27

EII33

EII32
EII31

EII22, 34, 44 Uncultured Aquabacterium sp. clone DS130 (DQ234213) 99%, Unclassified Burkholderiales, Betaproteobacteria

EII33, 38 Burkholderia sp. (AB265148) 99%, Burkholderiaceae, Betaproteobacteria

EII32 Uncultured Janthinobacterium sp. clone 147 (GU202951) 99%, Oxalobacteriaceae, Betaproteobacteria

EII24 Pedobacter sp. (DQ521273) 96%, Sphingobacteriaceae, Bacteroidetes

EII23, 25, 31, 45 Uncultured bacterium isolate DGGE gel band B8 (HM068949) 97%, Ralstoniaceae, Betaproteobacteria

EII20 Uncultured Comamonas sp. clone MQ (HQ176414) 98%, Comamonadaceae, Betaproteobacteria

EII42 Uncultured beta proteobacterium clone A23YP01RM (FJ569567) 99%, Ralstoniaceae, Betaproteobacteria

EII46 Comamonas sp. (JF729307) 99%, Comamonadaceae, Betaproteobacteria

EII43 Uncultured bacterium clone nby240c04c1 (HM807869) 99%, Comamonadaceae, Betaproteobacteria

EII39 Uncultured Oxalobacteraceae bacterium clone BF64A_B63 (HM141157) 99%, Oxalobacteriaceae, Betaproteobacteria

EII47 Pseudomonas sp. (FN995245) 94%, Pseudomonadaceae, Gammaproteobacteria


