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Table 1 Marine sediment samples of 22 sampling sites from Nansha area

No. Sampling sites Sample No. Depth/m Sample descriptions
1 NS2007_X NHI, 55 12 Coral sands in a lagoon
2 NS2007_Q02 NH36, 44 36 Grey granules with shell debris
3 NS2007_35 NH3, 12 100 Brown granules with shell debris
4 NS2007_34 NH29 105 Brown grayish granules with shell debris
5 NS2007_36 NH31, 35 121 Brown granules with shell debris
6 NS2007_37 NH9, 38 145 Dark brown granules
7 NS2007_31 NHS52 157 Dark brown granules
8 NS2007_29 NH15, 50 181 Grey mud
9 NS2007_33 NH23, 45 188 Brown granules with shell debris
10 NS2007_Q8 NH7, 8 756 Grey to white mud, fine
11 NS2007_46 NH24, 39, 41 1081 Yellow to grey fine mud
12 NS2007_mj03(202) NH13 1100 Yellow mud containing sand
13 NS2007_Q7 NH21, 53 1184 Grey mud, fine
14 NS2007_mj02(201) NH2 1280 Yellow mud containing coarse sand
15 NS2007_204 NHI19 1467 Yellowish mud
16 NS2007_301 NH18, 47 1550 /
17 NS2007_47 NHS 1609 Grayish mud
18 NS2007_302 NH4, 11, 56 1738 Yellowish mud
19 NS2007_41 NH16 1865 Brown mud
20 NS2007_19 NH28 2150 Yellow mud
21 NS2007_8 NHS6, 26 2152 Dark grey fine mud
22 NS2007_22 NH33 2589 Dark grey fine mud
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Table 2 Bacterial isolation and identification from sediments of Nansha areas

Isolates No.# Closely related bacteria from NCBI Homology (bp/bp, %) Sample No.
NH551 Achromobacter xylosoxidans (D88005) 784/807 (97.2) NHSS5
NHS53R1 Agrococcus jenensis (AM410679) 764/777 (98) NHS53
NH38N Alcanivorax borkumensis (Y12579) 803/816 (98) NH28, 38
NH38G1 Alcanivorax venustensis (AF328762) 784/784 (100) NH9, 56, 38
NHI15F Alcanivorax venustensis (AF328762) 778/786 (98) NH15, 23, 28, 45
NH550 Algoriphagus winogradskyi (AJ575263) 600/608 (98) NH55
NH440 Arenibacter echinorum (EF536748) 710/735 (96) NH36, 44
NH44N Arenibacter echinorum (EF536748) 756/774 (97) NH44
NH38L Aurantimonas coralicida (AY065627) 720/720 (100) NH38
NH19B Bacillus acidicola (AF547209) 772/786 (98) NH19
NH53A1 Bacillus amyloliquefaciens (X60605) 781/796 (98.1) NHS, 3, 53
NH21U Bacillus asahii (AB109209) 773/788 (98) NHS, 21
NH21H Bacillus  badius (X77790) 761/784 (97.1) NH21
NHS53Q1 Bacillus barbaricus (AJ422145) 792/795 (99) NHS, 39, 53
NHS8J1 Bacillus circulans (AY724690) 727/738 (98) NHS
NH53P2 Bacillus circulans (AY724690) 791/799 (98) NH53
NHI11D Bacillus decolorationis (AJ315075) 775/783 (98) NH24, 11
NH39C Bacillus  endophyticus (AF295302) 731/732 (99) NH39
NH7L1 Bacillus  firmus (D16268) 723/737 (98) NH7
NH21G Bacillus  firmus (D16268) 783/797 (98.2) NH21
NH8K Bacillus  firmus (D16268) 795/797 (99) NHSK, 24, 55
NHI111 Bacillus  foraminis (AJ717382) 726/737 (98) NHI11
NH11J-B79 Bacillus foraminis (AJ717382) 766/784 (97) NHI1,

NH2B Bacillus fusiformis (L14013) 743/778 (95.5) NH7, 21, 53,2
NH3DI1-1 Bacillus halodenitrificans (AY543169) 796/796 (100) NH3,

NHI13F Bacillus  hwajinpoensis (AF541966) 774/783 (98) NH13
NH21L1 Bacillus indicus (AJ583158) 784/785 (99) NH21
NHI19F Bacillus koguryoae (AY904033) 784/784 (100) NHS, 19F, 53
NH39Q Bacillus licheniformis (CP000002) 746/747(99) NHS, 39
NH21MI1 Bacillus litoralis (AY608605) 659/670 (98) NH21
NH21Z Bacillus litoralis (AY608605) 782/784 (99) NH21
NHI16L Bacillus longisporus (AJ223991) 759/786 (96), NH16
NH24A1 Bacillus - longisporus (AJ223991) 545/561 (97.2) NH24

NH7B Bacillus - macauensis (AY373018) 731/737 (99) NH7

NH5B Bacillus macauensis (AY373018) 778/783 (99) NH21, 8, 5

NHS53, 2, 15, 16, 5, 7, 8, 21,

NH16C Bacillus  marinus (AJ237708) 784/784 (100) 47.39.24,23.19, 13, 23
NHI16N Bacillus  marinus (AJ237708) 782/785 (99) NH7, 8, 16, 47
NH11C-B86 Bacillus marisflavi (AF483624) 798/798 (100) NHI11, 55, 21
NH8N1-2 Bacillus megaterium (D16273) 776/778 (99.7) NHS, 8, 3

NHI19C Bacillus methanolicus (AB112729) 767/786 (97) NH19

NHS53H Bacillus niabensis (AY998119) 801/809 (99) NHS53

NHI19E Bacillus novalis (AJ542512) 781/784 (99) NHS, 21, 19
NH53L Bacillus  psychrodurans (AJ277984) 784/798 (98.2) NH36, 53
NHI8E1-619 Bacillus  pumilus (AY456263) 770/776 (99.2) NH18

NH53M1 Bacillus selenatarsenatis (AB262082) 790/797 (99) NHS, 24, 47, 55, 53
NH21X Bacillus simplex (AB363738) 784/784 (100) NH21

NHS5F Bacillus sphaericus (L14010) 741/778 (95.2) NH35

NH21F1 Bacillus  sphaericus (L14010) 773/797 (97) NH21, 53, 21
NH5301 Bacillus thuringiensis (AB426479) 783/783 (100) NHS, 24, 53
NH23B Bizionia paragorgiae (AY651070) 723/723 (100) NH23

NH2C Brevibacillus  choshinensis (AB112713) 780/782(99.7) NH2

NHI18A Cobetia marina (AJ306890) 781/783 (99.7) NH1, 28, 41, 50, 18
NH35F Cyclobacterium marinum (AY533665) 735/736 (99) NH35

NHI1I Exiguobacterium aurantiacum (DQ019166) 794/797 (99) NH1

NH7T Halobacillus  blutaparonensis (DQ058358) 734/736 (99) NH7, 8, 39

NH16K Halobacillus puertoriconensis (DQ888316) 779/783 (99) NH16

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



. (2008) 48(12) 1581
2
Isolates No.# Closely related bacteria from NCBI Homology (bp/bp, %) Sample No.

NH19D Halobacillus  yeomjeoni (AY881246) 783/783 (100) NHS, 19, 24, 5
NHIC Halomonas aquamarina (AJ306888) 767/770 (99.6) 15\10}“561353?38922963331 3385 45,
NH38E Halomonas aquamarina (AJ306888) 731/738 (99) NH38
NH44M Halomonas boliviensis (AY245449) 744/746 (99) NH44
NH45C Halomonas sulfidaeris (AF212204) 745/746 (99) NH9, 38, 45
NHIE Idiomarina loihiensis (AF288370) 791/796 (99) NH1 44
NHI12D Idiomarina salinarum (EF486355) 720/739 (97) NHI12, 15, 50
NH33K Idiomarina salinarum (EF486355) 796/816 (97) NH33, 55
NH55T Idiomarina seosinensis (AY635468) 722/733 (98) NHSS5
NH38BI Joostella marina (EF660761) 772/772 (100) NH38
NH3A Marinobacter alkaliphilus (AB125942) 782/783 (99) NH3
NH6E-3 Marinobacter alkaliphilus (AB125942) 779/785 (99) NHS6, 3,9, 31, 38
NH55C Marinobacter bryozoanae (AJ609271) 800/815 (98) NHSS5
NHI1H1 Marinobacter flavimaris (AY517632) 794/795 (99) NHI11
NH36C Marinobacter flavimaris (AY517632) 731/746(98) NH36
NH28A Marinobacter hydrocarbonoclasticus (Y16735) 733/734 (99) NH28
NH4A Marinobacter lipolyticus (AY147906) 793/796 (99) NH4
NH44D Marinobacter marinus (AF479689) 744/746 (99) NH44
NH44E Marinobacter maritimus (AJ704395) 742/746 (99) NH44
NH39E Micrococcus luteus (AJ536198) 726/728(99.7) NHS, 16, 39
NH390 Paenibacillus lautus (AB073188) 744/745 (99.9) NH39
NH8T Paenibacillus  polymyxa (D16276) 756/778 (97.2) NHS
NH44C Phaeobacter inhibens (AY177712) 697/724 (96) NH44
NH52F Phaeobacter inhibens (AY177712) 759/788 (96) NH52
NHI11E-B76 Pontibacillus  marinus (AY603977) 770/795 (96) NHI11
NHIF Pseudoalteromonas byunsanensis (DQ011289) 774/783 (98) NH1
NH6B Pseudoalteromonas byunsanensis (DQ011289) 769/783 (98) NH6
NH36D-2 Pseudoalteromonas elyakovii (AF082562) 778/781 (99) NHI, 23, 44, 3, 12
NH23Q-2 Pseudomonas denitrificans (AB021419) 708/734(96) NH23
NH4511 Pseudomonas denitrificans (AB021419) 749/777(96.4) NH35, 45
NH44J Pseudomonas denitrificans (AB021419) 725/746(97.2) NH44
NH23C Pseudomonas pachastrellae (AB125366) 728/735 (99) NH23
NH33B Pseudomonas pertucinogena (AB021380) 726/750 (96) NH33
NH45A Pseudomonas pertucinogena (AB021380) 778/814(95.6) NH35, 45
NH38F1A Pseudomonas stutzeri (AF094748) 777/782 (99) NH12, 35, 38
NH3D Pseudomonas stutzeri (AF094748) 773/783 (98.7) NH12, 3, 53
NHIA Psychrobacter celer (AY842259) 782/783 (99) NHI
NH36G2 Rheinheimera aquimaris (EF076757) 743/747 (99) NH36, 44
NH55K Rheinheimera aquimaris (EF076757) 813/813 (100) NH55
NH7V Rhodococcus ruber (X80625) 714/714 (100) NH7
NH52E Roseovarius aestuarii (EU156066) 759/796 (95) NH52
NH38D1 Salegentibacter mishustinae (AY576653) 776/776 (100) NH35, 38
NH9B Salegentibacter salinus (EF486353) 789/789 (100) NH9
NH13C Salinispora arenicola (AY040619) 7551756 (99), NH13
NH35C Shewanella kaireitica (AB094598) 742/748 (99) NH35
NH38C Shewanella woodyi (AF003549) 740/747 (99) NH38
NH36E Sulfitobacter delicatus (AY180103) 713/720 (99) NH36
NH2111 Sulfitobacter pontiacus (Y13155) 767/769 (99) NH21
NH7A1 Thalassobacillus devorans (AJ717299) 731/736 (99) NH7
NH35E Vibrio calviensis (AF118021) 788/799 (98) NH35
NHI2E Vibrio cyclitrophicus (AM162656) 731/734 (99) NHI12
NH6HJ Vibrio natriegens (X74714) 781/783 (99) NH6
NH45G Vibrio splendidus (AJ515229) 781/783 (99) NHI15, 23, 38, 45
NH29B Vibrio splendidus (AJ515229) 778/784 (99) NH29

# Isolates No. consist of No. of sample and running number of A-Z. NH is the abbreviation of the South China Sea.
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23 FEEHMAEL R fusiformis (L14013)  16S rRNA 95.5%
102 NHSF Bacillus sphaericus (L14010)
6 41 ( 98% 16S rRNA 95.2% NH21H
) 2 1 Bacillus badius (X77790)  16S rRNA
Firmicutes Low G+C 7 97.1% NHI11EB76 Pontibacillus
Bacillus 89 40 marinus (AY603977) 16S rRNA
33 2 96.8% NH19C Bacillus methanolicus
Bacillus marinus 19 Bacillus (AB112729) 16S rRNA 97.6%
22 10
Halobacillus NS2007_Q8 NHS
Brevibacillus  Paenibacillus 28 18
Pontibacillus  Thalassobacillus (Bacillus) 14
7 14 3 4
NHS8T Paenibacillus polymyxa (D16276) Micrococcus luteus 3
16S rRNA 97.2% NHI16L Paenibacillus polymyxa
Bacillus longisporus (AJ223991)  16S rRNA 97.2% Halobacillus yeomjeoni  100%
96.6% NH2B Bacillus  Halobacillus blutaparonensis  99%

#3 RETTEYHES (NHS) FHMAE D BEHK
Table 3  Isolates from surface sediment (NHS8) of sampling site NS2007_Q8

Isolates No. Closely related bacteria from NCBI Homolgy(bp/bp %)
NHS8ALI Bacillus marinus (AJ237708) 784/784 (100)
NHSLI Bacillus marinus (AJ237708) 782/785 (99)
NHSB1 Micrococcus luteus (AJ536198) 726/728(99.7)
NHS8T Paenibacillus polymyxa (D16276) 756/778 (97.2)
NHSC1 Halobacillus yeomjeoni (AY881246) 783/783 (100)
NHSG Halobacillus blutaparonensis (DQ058358) 734/736 (99)
NHSA Bacillus macauensis (AY373018) 7781783 (99)
NHS8B Bacillus barbaricus (AJ422145) 792/795 (99)
NHS8V(1) Bacillus megaterium (D16273) 776/778 (99.7)
NHSH Bacillus cereus (AJ969107) 783/783 (100)
NH8J1 Bacillus circulans (AY724690) 727/738 (98)
NH8K Bacillus firmus (D16268) 795/797 (99)
NH8W Bacillus selenatarsenatis (AB262082) 790/797 (99)
NHSO Bacillus licheniformis (CP000002) 746/747(99)
NH8R Bacillus amyloliquefaciens (X60605) 781/796 (98.1)
NHSM Bacillus koguryoae (AY904033) 784/784 (100)
NHS8Y Bacillu asahii (AB109209) 773/788 (98)
NH8N1-2 Bacillus megaterium (D16273) 776/778 (99.7)

24 ARIKREFETHHERL

<5
750~1200m  10~13

3 1 (

12 m) 16 11 19 14
12m 1000 m 1~10 23 12 3

12m 75.5% 37/49
11 756m 6 4 7 <1200 m
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Fig. 2 Phylogenetic analysis of spore-forming bacteria from sediments of Nansha . The phylogenetic tree constructed by the
neighbor-joining method. Bootstrap values above 50% are shown (1000 resamplings) at the branching points. Numbers in parentheses
represent accession numbers of the sequences in GenBank. The scale bar indicates 0.05 substitutions per nucleotide position.
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Diversity of bacteria isolated from the South China Sea sediments
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Abstract: [Objective] To isolate bacteria from Nansha area of South China sea, [Methods] Sediment samples of 22 sites
were used. Bacterial isolation was conducted on plates of marine medium, followed by 16S rRNA identification and phy-
logenetic analysis. [Results] In total 349 bacteria were obtained, belonging to 87 species. Analyses of 16S rRNA sequence
showed that Bacillus and other spore-forming bacteria occupied the majority of isolates in 10 sites. Bacillus was the most
abundant bacterium and of high diversity; with 34 species and 8 possible novel species. Halobacillus also occurred fre-
quently while other spore-forming bacteria including Brevibacillus, Paenibacillus, Pontibacillus and Thalassobacillus
were also found, but less occurred in this area. In addition to these low-G+C-content bacteria, y-Proteobacteria were the
second subgroup of high occurrence, among which Pseudomonas, Marinobacter and Alcanivorax were relatively abundant.
Generally, isolates of 750-2000m deep mainly consist of low-G+C-content bacteria, while mainly composed of
gamma-Proteobacteria when the depth is over 2000m. [Conclusion] Marine sediments of South China Sea are rich in

spore-forming bacteria, which deserve further study and exploitation.
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