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Table 1. The universal primers in this paper

Primer Sequence (5°—37) Size /bp
21F TTCCGGTTGATCYGCCGGA 19
958R YCCGGCGTTGAMTCCAATT 19
27F AGAGTTTGATCCTGGCTCAG 20
1500R AGAAAGGAGGTGATCCAGCC 20
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Table 2. Chemical measurements of surface sediment in XSCS13 station

PH MC /% c(C17) /(g/L) ¢(NO; ) /(mg/L)

¢(8077) /(g/L)

TOC/ (g/kg) TN/ (g/kg) TOC/TN

7.63 16. 41 11.33 17. 47 1.05

4.62 0.58 7.96
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_|_— Aregj-10 (KC747013) [2/123]
80 97 Uncultured Nitrosopumilus sp. P13-15a (F1571666.1)

98— Arcgj-5 (KC747008)[1/123]
78 |_—Arcgi—49 (KC747040)[1/123]

_97|: Arcgj-25 (KC747027)[1/123]
Uncultured archaeon clone S16-75a (FJ571878.1)

81 _|j Arcgj-26 (KC747028)[3/123]
67 Uncultured Marine Benthic Group AMBAAG9 (AJ567642.1)

4I— Aregj-47 (KC747029)[3/123]
99 ! Uncultured Nitrosopumilus X1-12F (FJ205145.1)

MBG-A

43

22| 20 Arcgj-14 (KC747017)[1/123]
489|7—|7 Arcgj-32 (KC747033)[1/123]
99 !Uncultured crenarchaeote clone a87R34 (DQ417470.1)

Arcgj-33 (KC747034)[1/123]
Uncultured Meditereanean sp. MES-1 (DQ641722.1)

99 — Aregj-27 (KF000353)[1/123]

| Crenarchacote symbiont of Axinellaverrucosa (AF420237.1)

23
42

Arcgj-17 (KC747020)[1/123]
[ Arcgj-11 (KC747014)

99— Uncultured archaeon clone Napoli-1A-29 (AY592462.1)

I:Arcgj-lﬁ (KC747019)[2/123]
99 Uncultured Marine Benthic Group B SPG11_3 4 al9 (FJ487530.1)

J‘j Arcgj-30 (KF000354)[3/123]
Uncultured archaeon clone SA9-36 (1X870351.1)

99 —— Aregj-22 (KF000352)[1/123]

24

54

L Uncultured Ther-Thermoproteale KEMV-C21-13 (AB362543.1)

901 Arcgj-23 (KC747025)[2/123]
97 L Arcgj-2 (KC747005)[1/123]
71 Uncultured Nitrosopumilus sp. HSZ-W98 (HQ267303.1)
—— Arogj-45 (KF000356)[1/123]
99 ! Uncultured Marine Benthic Group B PS2ARC30 (EF069337.1)

99 | Aregj-37 (KC747038)[1/123]
99 Uncultured Ther-Pyrodicataceae ED1-33 (EU332086.1)
Arcgj-19 (KC747022)[1/123]
Arcgj-38 (KC747039)[1/123]
Arcgj-24 (KC747026)[3/123]
Uncultured Nitrosopumilales sp. PS2ARC11 (EF069352.1)

Arcgj-20 (KC747023)[1/123]
84! Uncultured crenarchacote clone MBAA37 (AJ567630.1)

MBG-B

65

1. BB RERDYEHE 16S rRNA EF ALK % EH

Figure 1. Phylogenetic tree of archaea 16S rDNA gene from the sediment of northern South China Sea. The tree was constructed by

using the neighbor§oining method. Bootstrap values expressed as a percentage of 1000 replications were given at the branching

point. The sacale bar represents 0. 01 substitution per nucleotide site. Numbers in parentheses represent the sequences” accession

number in GenBank and numbers in square brackets indicate the clone number out of the total clones. “ArcgjXX" is sequence

name in this paper.
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T A4 9 (Unclassified) 5 5 5 3¢ BE 71 24. 4% o 4
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MBG-A and MBG-B

E Arcgj-35 (KC747036) [5/]23] 7

Uncultured marine group Ierenarchacote SPG11_3_4_A48 (FJ487546.1)

99,—Arcgj-51 (KF000359)[1/123]

Uncultured marine group Icrenarchaeote SPG11 H20 A68 (FJ487496.1)
88y Arcgj-34 (KC747035)[1/123]

86

17 Uncultured marine group lerenarchacote Mothra_A2-19 (GQ267147.1)
'W' Arcgj-15 (KC747018)[2/123]
Arcgj-8 (KC747011)[4/123]
Uncultured Ther-Sulfolobales sp. S26-58a (FI571953.1)
29 Arcgj-29 (KC747031)[1/123]

24 Arcgj-6 (KC747009)[1/123]

Uncultured marine group Icrenarchaeote PS2ARCI11 (EF069352.1)
Arcgj-21 (KC747024)[4/123]
Arcgj-41 KC747042[2/123]
99" Uncultured Ther-Desulfurococcus SA5-93 (JX870221.1)
99 Arcgj-1 (KC747004)[1/123]
Uncultured Nitrosopumilus sp. PS2ARC30 (EF069337.1)
Arcgj-18 (KC747021)[3/123]
Arcgj-3 (KC747006)[6/123]
Uncultured Nitrosoarchaeum A251-5 (FN553842.1)
Arcgj-52 (KC747016)[4/123]
95 Arcgj-48 (KC747044)[3/123]
991 MUncultured Nitrosocaldus A251-21 (FN553858.1)
Arcgj-40 (KC747041)[1/123]
Arcgj-4 (KC747007)[4/123]
99! Uncultured Nitrosopumilales sp. PS2ARC46 (EF069366.1)
Arcgj-28 (KC747030)[5/123]
Uncultured Nitrosoarchaeum MD3052H91 (GQ994287.1)
Aregj-36 (KC747037)[1/123]
Uncultured marine group Icrenarchaeote SPG11 3 4 al9 (FJ487530.1)
68 Arcgj-43 (KC747015)[4/123] ]
97 Arcgj-31 (KC747032)[2/123] ]
Aregj-42 (KC747043)[1/123]
Uncultured marine group I thaumarchaeote PU009350arc1bH12 (JX281427.1)
r Arcgj-46 (KF000357)[3/123]
ﬁ| Uncultured Thau-Nitrososphaera M400-02 (EU791558.1)
Arcgj-39 (KF000355)[2/123]
) Thaumarchaeota

Uncultured marine group | thaumarchaeote PU032260arc1bG5 (JF715384.1)
Aregj-9 (KC747012)[3/123]
51| Arcgj-12 (KF000350)[1/123]

Uncultured thaumarchaeote OGT_A1_41 (AB583367.1)
Arcgj-7 (KC747010)[1/123]

Uncultured thaumarchaeote PNG Kap3 A19 (JF935152.1)
2| Arcgj-13 (KF000351)[1/123]
Arcgj-50 (KF000358)[2/123] Furyarchacota
99 _| Uncultured Natronomonas sp. Euryarchaeota (JN802172.1)
99" Arcgj-44 (KC747114)[1/123]

52

21

86

86

2. Mgt ERRMRYEE 16S rDNA EE RF R E M

Figure 2. Phylogenetic tree of archaea 16S rDNA gene from the sediment of northern South China Sea. The annovation was the same

as in Figure 1.
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Proteobacteria [f] 24 N THH 2 Nl 3,1 VS R I (98 % AL TE) s B4 1 &8 F
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74 Bacxj-15 (KC747059)[1/135]
37 Bacxj-53 (KC747096)[1/135]
Bacxj-70 (KC747060)[2/135]
100" Uncultured 7hioalkalivibrio F11-TR091 (JQ579886.1)
Bacxj-71 (KC747049)[1/135]
Bacxj-50 (KC747093)[1/135]
— Bacxj-11(KC747055)[2/135]
0.01 100! Uncultured 7hiorhodospira O-B75 (JN886935.1)
Bacxj-65 (KC747108)[2/135]
Bacxj-3 (KC747048)[2/135]
100" Uncultured Thioalkalispira 13C (F1205335.1)
Bacxj-18 (KC747062)[1/135]
50 Uncultured Acidiferrobacter sp. 1_27 (KC009941.1) y-Proteobacteria
Bacxj-40 (KC747084)[2/135]
100 Uncultured Ectothiorhodospiraceae C-B16 (IN886859.1)
Bacxj-55 (KC747098)[1/135]
100%- Uncultured Thioalkalivibrio 251-75 (FN553514.1)
4 Bacxj-27 (KF000364)[1/135]
1001 Thiorhodospira sp. SLG Gammaproteobacteria (EU908045.1)
100[__ Bacxj-10 (KC747054)[3/135]
99 Uncultured gammaproteobacterium clone ONGS206 (JX241001.1)
72 r Bacxj-6 (KC747051)[1/135]
100 Uncultured Haliea sp.F11-0X003 (JQ579652.1)
— Bacxj-13 (KF000362)[1/135]
100! Pseudomonas sp. Gammaproteobacteria 2N1-1 (AJ419674.1) |
90 7

100 |— Bacxj-14 (KC747058)[2/135]
61 Uncultured Tepidamorphus sp. HCM3MC80 3C FL (EU373876.1)

r Bacxj-20 (KC747064)[3/135]

1001 Uncultured Azospirillum sp. 11TH (FJ205313.1)
Bacxj-35 (KC747079)[2/135]
Bacxj-69 (KC747057)[1/135]

100 Bacxj-68 (KC747072)[1/135] a-Proteobacteria
100 Uncultured Pelagibius ONGS229 (TX241021.1)
Bacxj-25 (KC747069)[1/135]
6 100, Bacxj-9 (KC747053)[1/135]

Uncultured Fodinicurvata. Alphaproteobacterium 1869 (EF188734.1)

100 - Bacxj-67 (KC747073)[1/135]
100! Uncultured Rhodospirillales AMEF12.(AM935335.1)

|00|— Bacxj-44 (KC747126)[2/135]
Uncultured Marinoscillum.Cytophaga 15624-12 (AB121105.1)
Bacxj-42 (KC747086)[2/135]

99— Bacxj-16 (KF000363)[1/135] Bacteroidete
] 100 Uncultured Fulvivirga sp. FII-0X108 (JQ579757.1)

99 Bacxj-48 (KC747091)[/2135]
100" Uncultured Cytophaga sp. JT75-329 (AB189382.1)

100;Bacxj-21 (KCT747065)[2/135]
100 Uncultured Desulfomonile C-B82 (JN886899.1)
r Bacxj-24 (KC747068)[1/135]
42 100" Uncultured Pelobacter C-B6 (IN886849.1)
— Bacxj-29 (KF000366)[1/135]
100 GGeobacter sp. Deltaproteobacteria G02 (EF014495.1)

14 100'_— Baoxj-63 (KC747106)[1/135]
Uncultured Pelobacter RS-B16 (JF809729.1)
99 Bacxj-2 (KC747047)[1/135]
ol _|: Bacxj-62 (KC747105)[1/135]
99 Bacxj-7 (KC747052)[3/135]
100 "Uncultured delta proteobacterium clone RII-OX013 (JQ580100.1) |
3. EELLBRENRYMEE 16S rRNA EFRF L F M

Figure 3. Phylogenetic tree of bacterial 6S rDNA gene from the sediment of northern South China Sea. The annovation

100

d-Proteobacteria

was the same as in Figure 1. “BacxjXX”is sequence name in this paper.
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Proteobacteria and Bacteroidete

Bacxj-64 (KC747107)[1/135] 7
96— Bacxj-60 (KC747103)[1/135]

34
45

100 Uncultured Nitrospina sp. Ulrdd__3 (AM997468.1)
Bacxj-61 (KC747104)[1/135]
Bacxj-66 (KC747078)[1/135]
Bacxj-30 (KC747074)[1/135]
100 Bacxj-17 (KC747061)[1/135]
Uncultured Granulicella C-B58 (JN886883.1)
Bacxj-45 (KC747088)[1/135]
100 Uncultured Holophaga sp. 4F5 ( HQ003627.1) |

100 |— Bacxj-32 (KC747076)[1/135] T
40 Uncultured Thermovenabulum sp. GASP-WC2W3_HO6(EF075318.1)
| Bacxj-34 (KC747078)[1/135]
97 100! Uncultured 7hermosediminibacter GASP-KC3S3_B07 (EU300302.1)

100 |_— Bacxj-36 (KC747080)[1/135]
Uncultured Fervidicola AUVE_04A01 (EF651093.1)

9 Bacxj-33 (KC747077)[1/135] Firmicute
IOE;[ Uncultured Crater Lake bacterium CL500-15(AF316773.1)

Acidobacteria

100

100

68

99 r Bacxj-4 (KF000360)[2/135]
100 'Uncultured Planctomycetales bacterium TDNP_USbc97_109_1_7 (FJ516881.1)

r Bacxj-19 (KC747063)[1/135]

100 & Uncultured Kuenenia sp. (F1205295.1)
[ Bacxj-54 (KC747097)[2/135]

95

100 |— BaCXJ-S (KF00036])[2/1 35] Planctomycete
100 Uncultured Pirellula sp. INBGBact_17(DQ070794.1)

100 |Bacxj-12 (KC747056)[2/135]

Uncultured Roseibacillus sp. 112A (FJ205372.1)

Verrucomicrobia

100 |— Bacxj-41 (KC747085)[2/135]
100" Uncultured Methylacidiphilum sp. XMES59 (EF061966.1)

99— Bacxj-26 (KC747070)[1/135] 7
93| 'Uncultured Thermanaerothrix sp. Mothra B6-40 (GQ267091.1)
Bacxj-46 (KC747089)[1/135]
98/ Uncultured Chloroflexi bacterium clone IODP1324B1H2.39(AB448826.1)
Bacxj-47 (KC747090)[1/135]
100 ! Uncultured Bellilinea sp. MSB-5E8 ( DQ811878.1)

55
97
100

Bacxj-58 (KC747101)[1/135]
35 100 Bacxj-57 (KC747100)[1/135]
100! Uncultured Thermaerobacter Ulrdd_ 4(AM997469.1)

Bacxj-56 (KC747099)[1/135]

Bacxj-43 (KC747087)[1/135] Chloroflexi

[ Bacx-51 (KC747094)(1/135]

100 \_[Bacxj -59 (KC747102)[1/135]
99 Uncultured 7hermovirga Ulddp127.2 (AM998085.1)
99 Bacxj-1 (KC747046)[1/135]
100 Uncultured Aquihabitans HCM3MCS83_11D_FL (EU374107.1)
Bacxj-23 (KC747067)[1/135]

100

98 ! Uncultured actinobacterium HCM3MC78_9H_FL(EU374106.1)
|—Bacxj—22 (KC747066)[1/135]
100! Uncultured Streptomyces sp. HCM3MC83_3B_FL (EU374100.1)

 Bacxj-31 (KF000367)[1/135]

Actinobacteria

100 - Bacxj-49 (KC747092)[3/135]
4 4100|:[Uncultured Gemmatimonas Ulrdd_23 (AM997489.1)
Bacxj-52 (KC747095)[1/135]

100 ! Catenulispora sp. Actinobacteria Aac-30 (NR_041053.1)

100 | Bacxj-28 (KF000365)[3/135]
LGemmatimonas aurantiaca strain T-27 (NR_027529.1)
100 | Bacxj-37 (KC747081)[2/135]

99

—
0.01

Uncultured Gemmatimonas sp. C177(JF833707.1) Gemmatimonadete
Bacxj-38 (KC747082)[4/135]

Uncultured Gemmatimonas sp. Amb_16S_919 (EF018638.1)

98y Bacxj-5 (KC747050)[3/135]

Uncultured Gemmatimonadales bacterium Plot18-HO1(FJ889269.1)
Bacxj-39 (KC747083)[1/135]

100" Uncultured Gemmatimonas sp. T312A4 (HM438465.1)

B4 FEEtBREARYAE 16S rRNA ﬁl%é?ﬁiiﬁm

100

100

Figure 4. Phylogenetic tree of bacterial 6S rDNA gene from the sediment of northern South China Sea. The annovation was
the same as in Figure 1. “Bacxj—XX"is sequence name in this paper.
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Prokaryote diversity in the surface sediment of northern
South China Sea
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Abstract: [Objective] In order to investigate the composition and diversity of prokaryotes in marine surface sediment from
site XSCS13 at northern South China Sea. [Method] We extracted environment total DNA directly from the sediment and
amplified 16S rRNA genes from the total DNA, thereby constructing 16S rRNA clone libraries of both archaea and
bacteria. Then we selected positive clones randomly from the library and identified them by the method of restriction
fragment length polymorphism (RFLP) . After that, the unique RFLP pattern corresponded sequences were sequenced,
BLAST and then constructed into a phylogenetic tree. [Results] Most of the clones were sequences from uncultured
microbes. For the Archaea part: the community was mainly comprised of 3 phyla: Crenarchaeota, Thaumarchaeota and
Euryarchaeota, among which Crenarchaeota was the dominant class with the percentage of 71% , while Euryarchaeota took
the least with only 3 clones. The main group of Crenarchaeota was Marine Group [ , taking 61% of all. For the bacteria
part, all together 9 phyla were included: 32.6% of Proteobacteria, 3% of Verrucomicrobia, 5.2% of Bacteroidete,
4.44% of Acidobacteria, 6% of Chloroflexi, 3. 7% of Firmicute, 5.2% of Planctomycete, 11. 1% of Gemmatimonadete
and 4.44% of Actinobacteria. Unlike archaea, there’s no overwhelming preponderant phylum in bacterium, each phylum
was relatively distributed in balanced proportions. Proteobacteria had 3 classes involved: «-Proteobacteri, -
Proteobacteria and 3-Proteobacteria, and y-Proteobacteria stood out with 54.5% of proportion. In addition, over half of
all the clones were related to reduction reaction of sulfate and generation of methane. [Conclusion] The research
indicated that prokaryote diversity in marine surface sediment from site XSCS13 at northern South China Sea was quite
plentiful , and a great mass of abundant microbial resources still remained unknown. Furthermore, the community structure
of archaea and bacteria showed that the sampling site may be in a cold spring area with abundant methane.
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