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Supplement. Morphologies of typical sulfide minerals and possible microbe-like micro-
structures (Fig. S1), phylogenetic tree of part bacterial populations (Fig. S2), the distribution
of representative archaeal and bacterial 16S rRNA gene phylotypes (Table S1 and S2), and
the abundance of microbial 16S rRNA genes (Table S3) in different subsampling positions.

Fig. S1. Scanning electron microscope images of mineral particles and possible microbe-like structures detected
in the Dudley hydrothermal sulfide chimney. Typical crystal structures included (a) barite, (b) pyrite, (c)
sphalerite/wurtzite, (f) chalcopyrite, and (g) amorphous silica spherules (SiO,) in the spaces among mineral
grains or on the surface. (d), (e) Possible microbe-like structures which were filamentous or rod-shaped (arrow

in panel (e))



82} iron-reducing enrichment clone C1-A6 (DQ676998) ——
1001~ Burkholderia sp. BJ6 (EF627986)
P5-b58
Burkholderiaceae bacterium KVD-1700-30 (DQ490293)
100 @3-b2
Uncultured Neisseria sp. (AM419960)
P3-b9

oo [ clone FA02B02 (FM872672) Betaproteobacteria
67 - uncultured bacterium isolate BFO001C075 (AMB97234)
Uncultured Comamonas sp. clone MFC63G07 (FJ823933)
100 P3-b61
63 Comamonas sp. XJ-L67 (EU817492)
P3-b64
uncultured Cardiobacterium sp.clone 601D03 (AM420218)
100 ~uncultured bacterium clone A_D_01_38 (FJ470420) ———
N uncultured epsilon proteobacterium clone SF_C11-F3 (AY327877)
— 100 Sulfurovum sp. NBC37-1 (AP009179)
P5-b12
Q3-b61
TAG hydrothermal vent alpha protecbacterium Tl-chim-Sur55-1 (AB518773)
uncultured bacterium clone F1-85X (GQ262947)

P5-b4

clone DSSF72 (AY328694) Alphaproteobacteria
clone DPC110 (DQ269080)

Alpha proteobacterium 26111/A02/215 (AY576758)

P6-b2
Rhizobiales bacterium C2304 (AB257851)
100 Q1-b40
60 Devosia neptuniae (AF4690?2)
[PJ-bSS
190 F yncultured bacteirum clone P3D1-660 (EF509226)
Prevatella denticola (GU470898)
L Q1 -b51
100 ndge flank crustal fluid clone FS274-17B-03 (DQ513093) o
uncultured bacterium clone A-D-02-21 (FJ470456) 2
uncultured Capnocytophaga sp. (AM420112) a
P3-b48 =
Indian Ocean hydrothermal vent Gastropod clone SF-C23-F8 (AY531579) 9_
62 JDF Ridge Paralvinella palmiformis related clone P. palm C/A221 (Aj441218) | Q.
100 P4-b31 @
Frasassi sulfidic cave stream biofilm clone zEL21 (DQ415815) ©
hyapersaline microbial mat clone MAT-CR-P2-D11 (EU246051) @«
Q2-b15
Cytophaga sp.Dex80-37 (AJ431253)
uncultured CFB group bacterium clone P. palm A 10 (AJ441240)
94 — EPR13°N vent Alvinella pompejana related clone T6-Ph07-881 (AJ575988) ——
97 siliciclastic sediments clone CK-1C5-1 (EU488102) —
Guaymas hydrothermal sediments clone C1-B046 (AF419699) B
P3-b19 Chloroflexi
Dehaloco ides sp.BHI80-15 (AJ431246) ——8 ————
Kermadec Arc hydrothermal vent clone MS§12-6-B11 (AM712343)
P3-b5
siliciclastic sediments clone CK-1C2-70 (EU487975) il
Spirochaeta americana (AF373921) Sprrochaeres
P5-b18
microbial mats clone LH081 (AY605177)
. Northern Australia hypolithic slime clone Prehnite25 (FJ230824)
P3-b42
Uncultured bacterium clone AKIW1142 (DQ129645) )
Chroococcales cyanobacterium LEGE 060123 (FJ589716) Cyanobacteria
Gloeabacter violaceus PCC 7421 (BA000045)
P5-b21
Parker River clone PRD01a012B (AF289160)
P3-b17
—[uncunured clone SJTU-F-05-25 (EF398673)
Veillonelia parvula (AB538437) i X
= P3-b20 Firmicutes
uncultured Gemella sp. clone 102G10 (AM420005)
Streptococcus sanguinis SK36 (CP000387)
00| P3-b3
75 uncultured bacterium clone PE19 (AY838475)
— 100 — Kermadec Arc Brothers Seamount hydrothermal vent clone MS12-2-H02 (AM712329)
————= rew OP1
Gulf of Mexico sediments clone SMT1-GC205-Bac93 (DQ521806)
- _|:Soulhern Cretan margin sediments clone HCM3MC78-10A-FL (EU373996)
55 P4-b22
= Q2-b13
Q2-b34
Frasassi cave system lake water clone FL0428B-PF26 (FJ716471) Pianctomycea‘es
P Xiarinur soda lake sediment clone x236 (GU083668)
mangrove soil clone MSB-2F5 (EF125452)
53 uncultured planctomycete clone JK235 (DQ368322)
50 uncultured bacterium clone BCSAS2P1G6 (FJ665219)
100 ' Guaymas Basin hydrothermal sediments clone C1-B032 (AF419694)
UL P5-b17 —I OP11
mangrove clone DS020 (DQ234104)
—m:andidale WWES3 clone QCOABCASZE08 (BC5E08) (CU392821)
9 uncultured bacterium clone EJOADIG75YM14 (CU367878)
58 Mariana Trough hydrothermal fluids clone Mb-NBO4 (AB193897)
100 P3-bd7 Others
deep-sea volcanic clone 33-PA51B00 (AF469403)
P6-b7
99 — P6-b35
Q1-b63
Oceanithermus desulfurans St55B (AB107956)
h o[ P6-b16 Dei Th
MAR 15°N Logatchev chimney clone IB390 (AM268866) elnococcus-Inermus
51 U~ Oceanithermus profundus DSM 14977 (AJ430586)
51~ EPR 9°N white smoker clone CH1-27-BAC-16S rRNA-9N-EPR (AY672508)
[ Sulfolobus sp. TYQ13 (FJ489512) | Archaea

10— Thermofilum pendens (NR029214)

—_—
0.05

Fig. S2. Phylogenetic tree of bacterial populations, not including Epsilon-, Delta-, and Gammaproteobacteria

groups. The scale bar represents the expected number of changes per nucleotide position



Table S1. Distribution of representative archaeal 16S rRNA gene phylotypes and corresponding clone numbers
analyzed in different subsampling positions of the Dudley hydrothermal sulfide chimney. See Fig. 2 in the main
text for details on the subsampling positions. MGI: marine group I, UC: unclassified Crenarchaeota, DHVE:

deep-sea hydrothermal vent Euryarchaeota

Position
GenBank
P1 P2 P3 P4 P5 P6 Q1 Q2 Q3 accession
number
Korarchaeota
P5-a70 2 JQ073034
Crenarchaeota
Desulfurococcales
Pl-a4 1 1 3 JQ073014
P3-a9 13 1 JQ073027
Q2-a69 2 JQ073045
P4-al5 3 3 3 3 JQ073028
P2-a40 3 JQO073016
P5-a5 3 JQ073032
P3-a28 1 1 2 2 JQ073022
P5-a2 1 JQ073031
P4-a52 4 3 JQ073030
Q3-a8 2 JQ073047
P6-a9 2 JQ073038
P6-a8 2 12 3 6 18 2 9 15 JQ073037
Thermoproteales
Ql-a7 1 JQ073042
Ql-a52 2 1 2 JQ073041
MGI
P3-a58 1 JQ073025
uc
P2-a6 1 JQO073018
Euryarchaeota
Thermococcales
Ql-a42 1 JQ073040
Q2-al5 4 JQ073043
P4-a51 2 JQ073029
P3-a27 3 JQ073021
P6-a41 15 31 26 26 20 27 12 18 41 JQO073036
Archaeoglobales
P2-a47 1 JQ073017
DHVE group
DHVEI1
Pl-a2 2 1 JQ073013



DHVE2

P3-a8 1 JQ073026
Q2-a38 1 JQ073044
P5-a7 2 6 JQ073033
P3-a30 3 1 JQ073023
DHVE9
P1-a42 26 3 3 30 3 1 JQ073015
Ql-a21 1 JQ073039
DHVEI10
P3-al6 1 JQ073020
DHVE!11
P2-a71 3 JQ073019
P6-a26 JQ073035
P3-a4 2 JQ073024
Q3-as1 1 1 JQ073046
Total 48 45 68 40 50 48 67

Table S2. Distribution of representative bacterial 16S rRNA gene phylotypes and corresponding clone numbers
analyzed in different subsampling positions of the Dudley hydrothermal sulfide chimney. See Fig. 2 in the main

text for details on the subsampling positions

Position

GenBank

P1 P2 P3 P4 P5 P6 Q1 Q2 Q3 .
accession number

Epsilonproteobacteria

Group A
Q3-b13 1 JQ073001
P6-b51 JQ072977
P6-b22 JQ072970

Group B
Q1-b23 4 8 JQ072983
P1-bl 7 JQ072906
P2-b33 2 40 17 9 JQ072915

Group E
P6-b37 JQ072975
P6-b63 JQ072979
Q1-b3 JQ072985
Q2-b4 6 JQ072998
Ql-b4 5 9 JQ072988
P6-b24 JQ072971
Q2-b36 1 JQ072997
P2-b31 1 JQ072913
Ql1-b27 JQ072984



Q3-bl17
Q3-b4
Q1-b30
Q1-b39
Q1-b56
Group F
Q1-b19
P1-b33
P4-b34
P4-b66
P1-b18
Q2-b18
P4-b4
P4-b69
Q3-b55
P4-bl
P4-b15
P4-b13
P6-b49
P4-b56
P6-b26
P6-b36
P6-b68
P4-b58
P5-b27
P5-bl
P5-b41
Deltaproteobacteria
P2-b15
P2-b44
P6-b18
P3-b6
P5-b7
P3-b34
P5-b43
P6-b60
Q3-b45
P3-b12
P3-b30
Q3-b57
P3-b13
Q3-b38
P3-b22
P3-b52

JQ073002
JQ073007
JQ072986
JQ072987
JQ072991

FR853043
1Q072911
1Q072944
1Q072950
7Q072908
1Q072995
1Q072945
1Q072951
1Q073009
1Q072939
1Q072941
1Q072940
1Q072976
1Q072948
1Q072972
1Q072974
1Q072980
1Q072949
1Q072959
1Q072952
1Q072962

1Q07290
1Q072912
1Q072916
1Q072968
1Q072934
1Q072965
1Q072926
1Q072963
1Q072978
1Q073008
1Q072917
1Q072925
1Q073010
1Q072918
1Q073006
1Q072923
1Q072932



Q2-b7

Q3-b66
Gammaproteobacteria
P3-b7

P3-b36

P3-b2

P4-b43

P5-b36

P1-b20

P6-b13

P5-b23

P6-b27

P4-b51

P5-bl1

P1-b13

P1-b23

P2-b32
Alphaproteobacteria
P5-b12

Q3-b61

P5-b4

P6-b2

Q1-b40
Betaproteobacteria
P5-b58

Q3-b2

P3-b9

Q3-b21

P3-b61

P3-b64
Bacteroidetes
P3-b53

Q1-b51

Q3-b31

P3-b48

P4-b31

Q2-b63

Q2-b15
Deinococcus-Thermus
Q1-b63

P6-b16
Cyanobacteria
P3-b42

P5-b21

20

JQ073000
JQ073012

1Q072937
1Q072927
1Q072921
1Q072946
1Q072960
1Q072909
1Q072966
1Q072958
1Q072973
1Q072947
1Q072953
1Q072907
1Q072910
1Q072914

JQ072954
JQ073011
JQ072961
JQ072969
JQ072989

JQ072964
JQ073003
JQ072938
JQ073004
JQ072935
JQ072936

JQ072933
JQ072990
JQ073005
JQ072930
JQ072943
JQ072999
JQ072994

JQ072992
JQ072967

JQ072928
JQ072957



Firmicutes

P3-b17 2 JQ072919

P3-b20 4 JQ072922

P3-b3 7 JQ072924
Planctomycetes

P4-b22 2 JQ072942

Q2-bl13 1 JQ072993

Q2-b34 7 JQ072996
OP1

P6-b9 1 JQ072982
Spirochaetes

P5-b18 1 JQ072956

P3-b5 1 JQ072931
OP11

P5-b17 1 JQ072955
Chloroflexi

P3-b19 1 JQ072920
Others

P6-b35 1 FR853032

P6-b7 1 JQ072981

P3-b47 1 JQ072929

Total 38 57 60 49 42 49 53 56 53

Table S3. Estimation of archaeal and bacterial 16S rRNA genes (copies g ' of sample) in different subsampling
positions of the Dudley hydrothermal sulfide chimney. See Fig. 2 in the main text for details on the subsampling

positions

Position

Pl P2 P3 P4 PS5 P6 Q1 Q2 Q3

Archaca  2.68x10° 4.59x10° 2.49x10° 4.57x10° 3.30x10° 5.62x10° 5.09x10° 3.56x10° 2.22x10°
Bacteria  5.55x107 5.73x10° 3.27x10* 2.93x10" 1.60x10° 7.74x10° 7.15x10" 5.83x10° 2.97x10*




