


 

 

 

Supplementary Figure S1. Activity of 210Pb (black) and 226Ra (grey) at station St8-GI. 
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Supplementary Figure S2. Microbial diversity across non-glacier-influenced (NGI) and 
glacier-influenced (GI) sediment cores and sediment depth. A and B, Nonmetric 
multidimensional scaling ordinations (NMDS) of Bray-Curtis distances between 16S rRNA gene and 
dsrB communities. C and D, Shannon alpha diversity indices of 16S rRNA gene and dsrB communities. 
Colours indicate the sampling station. Numbers indicate the sediment depth according to 
Supplementary Table 2. St3-NGI and St6-NGI, Non-glacier-influenced stations 3 and 6. St5-GI and St8-
GI, Glacier-influenced stations 5 and 8. 
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Supplementary Figure S4. Spearman correlations between relative abundances of dsrB-
OTUs and physicochemical parameters. Indicated are OTUs with significant (p ≤ 0.05) Spearman 
correlations to any of the tested parameters.
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Nitrospirae/Nitrospinae/Gammaproteobacteria

Polluted aquifer clone LGWK13 EF065077

New York peatland soil clone W20 DQ855256

Pearl river estuary clone SMTZDsr30 FJ748848

Desulfonatronum lacustre DSM 10312 AF418189

Alkaliphilic magnetotactic bacterium ML-1 HQ659545

Uncultured DsrAB family-level lineage 4

Thermodesulfobacteria

Sporomusaceae

Desulfurispora thermophila DSM 16022 NZ_AQWN01000008

Desulfohalobiaceae

Uncultured DsrAB family-level lineage 5

Desulfobacteraceae

Aigarchaeota candidate division pSL4 archaeon JGI 0000106-J15 ASPF01000004

Archaeoglobus

Moorella copy 2

Desulfobacca acetoxidans

Deltaproteobacteria supercluster (incl. LA-dsrAB Firmicutes, Desulfatiglans anilini lineage, Uncultured DsrAB family-level lineage 11)

Desulfomonile tiedjei lineage

Desulfotomaculum

Nitrospirae supercluster

CP Hydrothermarchaeota

Thermodesulfobium narugense (AB077818, CP002690)

Syntrophobacteraceae [OTU_1]

Desulfonatronum thioautotrophicum ASO3-6 JQ519396

Basal DsrAB groups (incl. CP Rokubacteria; reductive archael-type DsrAB) 

Uncultured DsrAB family-level lineage 6 (incl. Syntrophales)

Uncultured bacteria (incl. Deltaproteobacteria RBG_13_61_14)

Uncultured bacteria (incl. Deltaproteobacteria RBG_13_43_22)

Desulfovibrionaceae

Firmicutes group (incl. Desulfitobacter alkalitolerans)

Desulfoarculus baarsii lineage

Carboxythermus

Pelotomaculum propionicicum MGP AB154391

Unclassified sequences (AY237263, EF429276)

oxidative bacterial-type DsrAB

Desulfobulbaceae

Firmicutes group (incl. Desulfosporosinus, Desulfitobacterium, Gordonibacter pamelaeae)

Firmicutes group (incl. Uncultured DsrAB family-level lineage 2 and 3)

Uncultured DsrAB family-level lineage 1

Desulfoplanes formicivorans NZ_BDFE01000008.1

Thermanaeromonas toyohensis ToBE DSM 14490 GCA_900176005.1

Tree scale: 0.1

Uncultured DsrAB family-level lineage 7 [OTU 117;OTU 164;OTU_185]

OTU 58

[OTU_16]
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Uncultured DsrAB family-level lineage 8 (incl. Acidobacteria)

Environmental supercluster (incl. Uncultured DsrAB family-level lineage 12)

CP_Lambdaproteobacteria

Deltaproteobacteria bacterium RIFOXYA12 FULL 58 15 GCA_001798605.1

Desulfurella acetivorans A63 NZ_CP007051.1
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Pearl river estuary clone TopDsr35 FJ748832

Hot spring microbial community metagenome lcl_2016842005_14468_2533-3687_1359-2429

Arctic sediment clone AH1_13 KF896963

Pearl river estuary clone TopDsr7 FJ748831

Wadden Sea sediment fosmid ws7f8 CT025836

Hot spring microbial mat clone MS3.094 EF429279

Deep sea sediment clone NTd-V07 AB263178

uncultured sulfate-reducing MS3.117 EF429284

Pearl river estuary clone SMTZDsr26 FJ748857

Wadden Sea sediment fosmid ws39f7 CT025835

Deep sea sediment clone NTd-V06 AB263177

Arctic sediment clone J3-16 KF896927
OTU 40

BJP IG2158 Zixibacteria 48 33 PRJNA389445

Ignavibacteria bacterium GWB2 35 12 GCA_001802705.1

Chloroflexi bacterium RBG 13 60 13 GCA_001796685.1

Armatimonadetes bacterium CG2 30 66 41 MNXN01000103.1

Planctomycetes bacterium RBG 13 63 9 GCA_001828265.1

Candidatus Schekmanbacteria bacterium RBG 13 48 7 GCA_001790695.1
Deltaproteobacteria bacterium RIFOXYA12 FULL 61 11 GCA_001799195.1

Gemmatimonas sp. SG8_17 GCA_001303265.1

Desulfonatronaceae bacterium UBA663 GCA_002299865.1 

Chloroflexi bacterium UBA6077 GCA_002436065.1

Clostridiales bacterium PH28_bin88 LAKY01000058.1

Firmicutes bacterium UBA2598 GCA_002339345.1

Moorella sp. 60_41 LGFA01000026.1

Firmicutes bacterium UBA3569 GCA_002376455.1

Supplementary Figure S6. Phylogenetic placement of dsrB-OTUs. Only OTUs with significant 
correlations to sulfate reduction rates or sediment age are shown. The reference tree was built from an 
extended reference alignment that contained DsrAB sequences from Müller et al., 2015 and novel 
DsrAB sequences from recent metagenomic surveys (Anantharaman et al., 2017; Parks et al., 2017). 
The reference tree was constructed with FastTree (Price et al., 2010). dsrB-OTUs were aligned to the 
extended reference alignment using MAFFT (Katoh et al., 2002), and added to the reference tree using 
the EPA algorithm (Berger et al., 2011) in RAxML (Stamatakis, 2014). The placement tree was visualized 
with iTOL (Letunic and Bork, 2007). OTUs that are colored in orange and green were significantly 
correlated to sulfate reduction rates (Figure 5) and sediment age (Figure 5), respectively. Clades that 
contained only OTUs with significant correlations to either sulfate reduction rates or sediment age are 
colored accordingly. Gray clades contain OTUs with correlations to sulfate reduction rates and OTUs with 
correlations to sediment age.



Core LabCode Material

SA13-ST3-20G

AAR20067 Mollusk fragment 2083 1896 2048 43
AAR20068 Mollusk 346 6446 28 7038 6835 6940 49
AAR20069 Mollusk 435 9033 39 9875 9560 9617 55
AAR20070 Mollusk fragment 514 9896 39 11020 10700 10921 79

SA13-ST5-30G
AAR20955 Mollusk 25 652 25 386 250 265 42
AAR20956 Mollusk 539 815 25 505 403 457 26

SA13-ST6-40G

AAR21687 Marine macroalgae 50 1372 24 986 840 919 32
AAR21690 Marine macroalgae 173.5 2668 28 2452 2294 2362 43
AAR21691 Marine macroalgae 196 3356 30 3326 3120 3218 54
AAR21692 Marine macroalgae 260 4458 40 4787 4516 4647 75

Calibrated age range (2 σ)

From To
(cal yrs BP) (cal yrs BP)

Modelled age Error
(cal yrs BP) (yrs)

163.5 2362 25

Depth 14C Age 
(cm) (yrs BP) (yrs)

Error 

Supplementary Table S1. Raw data of radiocarbon ages and output of age-depth model of stations St3-NGI, St6-NGI and
St5-GI.



Supplementary Table S2. Sample numbering and sediment depth 
of the four sediment cores.

Coring station Sample numbering Sediment depth (cmbsf)

Station 3 1 25

Station 3 2 45

Station 3 3 65

Station 3 4 85

Station 3 5 115

Station 3 6 185

Station 3 7 330

Station 3 8 430

Station 3 9 555

Station 3 10 605

Station 5 1 28

Station 5 2 53

Station 5 3 103

Station 5 4 178

Station 5 5 278

Station 5 6 379

Station 5 7 479

Station 5 8 579

Station 6 1 15

Station 6 2 55

Station 6 3 95

Station 6 4 210

Station 6 5 310

Station 6 6 410

Station 6 7 510

Station 6 8 560

Station 8 1 25

Station 8 2 65

Station 8 3 105

Station 8 4 175

Station 8 5 275

Station 8 6 375

Station 8 7 475

Station 8 8 575



Supplementary Table S3. dsrB-targeted primer sets that were used in this study
Name Target Sequence (5'-3') Reference
DSR1762F1 dsrB CAYACCCAGGGNTGG Steger et all., 2011
DSR1762F4 dsrB CACACDCAGGGNTGG Steger et all., 2011
DSR1762F2 dsrB CAYACBCAAGGNTGG Steger et all., 2011
DSR1762F3 dsrB CATACDCAGGGHTGG Steger et all., 2011
DSR1762F5 dsrB CATACHCAGGGNTAY Steger et all., 2011
DSR1762F6 dsrB CACACSCAGGGKTAY Pelikan et al., 2016
DSR1762F7 dsrB CACACBCAGGGMTAC Pelikan et al., 2016
DSR1762F8 dsrB CACACHCAGGGCTAT Pelikan et al., 2016
DSR1762F9 dsrB CACACCCAGGGWTTC Pelikan et al., 2016
DSR1762F10 dsrB CAYACACAAGGATGG Pelikan et al., 2016
DSR2107R1 dsrB CAGTTDCCRCARTACAT Pelikan et al., 2016
DSR2107R2 dsrB CAGTTACCRCAGAACAT Pelikan et al., 2016
DSR2107R3 dsrB CAGTTGSCGCAGAACAT Pelikan et al., 2016
DSR2107R4 dsrB CAGTTYCCGCAGAACAT Pelikan et al., 2016
DSR2107R5 dsrB CAGTTKCCACAGAACAT Pelikan et al., 2016
DSR2107R6 dsrB CAATTWCCACAGAACAT Pelikan et al., 2016
DSR2107R7 dsrB CAGTTGCCGCAAAACAT Pelikan et al., 2016
DSR2107R8 dsrB CAGGCACCGCAGAACAT Pelikan et al., 2016
DSR2107R9 dsrB CAGTTAGCGCACATCAT Pelikan et al., 2016
DSR2107R10 dsrB CAATTGGCACAGTACAT Pelikan et al., 2016
DSR2107R11 dsrB CAATTTCCGCAGTACAT Pelikan et al., 2016
DSR2107R12 dsrB CAATTGCCGCAGAACAT Pelikan et al., 2016
DSR2107R13 dsrB CAGTTGGCACAATACAT Pelikan et al., 2016
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