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1.1 #r#
1.1.1  FEAZE AL PCR AL &R BIO-RAD 2 )
(PE 29600 ; 41 1% 55 K1 41 DNA e B 2l4k . 16S rRNA
SLIK PCR 7 38 BT A 5 14 AR R0 [ SCiRYS . MA
(marine agar 2216)35 7536 H Difco 2 1 ;
1.1.2 53R (DE RS (nutrient agar, NA): 7F A
H 3 g AW 10 g, NaCl 5 g, B/IF 20 g, 7K1000 mL, pH
7.5; (2)1SP 2 35 i CInternational  Streptomyces Projects
medium 2 agar)m] (AR 4 o WREE 4 ¢, 20 H S o
TR 20 g, 7K1000 mL, pH 7.2; (3D 7K 35 I (sea-water
agar, SWA: /IR 20 g, #7K 1000 mL, pH 7.5; (4D fi i
B2 IE M Chumic acid agar, HAAD: J& #H 8 10 g, /K
1000 mL, pH 7.5, & & #h A #: KCl 27.5 g Na,CO,
8 gs Ferric Citrate 5 g» 7K 1000 mL; & & #5 B #: SiCl
34 ¢, KBr 80 g, H;BO, 22 g, Na,SiO, 4 g, (NH, ),S0,
1.6 g, Na, HPO,8 g, 7K 1000 mL.
1.2 #HmX&E
1.2.1  FEanRUE: B30 AFE & T 2007 45 5 1R
e I i vl PSR S W 7, F TG R AR K
F TG RS S S IHARE i FF S VR 5 24 /NP Y
7 ] S 5 = R AT AR ) o) B R TR
1.2.2 KA AR PR T KRR W ZKORE I I A i 2 T
B Bl E TAES EXCT S, DR S, B 10 g B T
RS 90 mlL K BRI 7K R 35 B 2R 1¥) — FA L, R IR
b 150 rpm #=3% 30 min, Hll FE 5 A I ETF W -
1.3 B9 B

LA MALISP 2. NASWA Fl HAA Z54F 4 4 3 Sk i
FRFR s, il N2 4 AW 20 m/L MIE G5 B
W1 ml/L, JF @2 ) & 0y0.50 1,04 1.5 M
2.0 mol/L NaCl IR . ML 0.2 mL — & W JE 1)
FEM ARG BEWOR AT B, T 28°CHE TR, 7~28 d
S BRI TR v A I 1 355 77 6 3R AT DY 4 4k Kl 2 4l
1, B AT 255 FR W R 2 WA S ) B T A
RIS IR 2L, DRI T 4°C & H
1.4 ET 16S rRNA EEFIARZELE L1
S

FER 4] DNA 42 8L, 16S tRNA 5E K1) PCR 9~
B4 PCR P2l AL RN 5000 5 4 Cui 250748 T 16 5
VEIEAT o 3 SR F 0 4 R 510 1B 1) 5
) PAC8-27f: 5'-AGAGTTTGAT CCTGGCTCAG-3")Fil
51 %) PB (1523-1504r: 5'-AAGGAGGTGATCCAGCC
GCA3") e T3 P A4 A8 GenBank 11 M, 3k BT 41

7o RJA M Blast # % F£ /¥ M\ GenBank/EMBL/DDBJ
Hh EH AR 55 v A DS T AR Y 168 TRNA 2 X
%1, I CLUSTAL_ X #EAT P51 2 T L™, R ekl
P AR U Kimura 52 8 44 5500, H] MEGA 4.0
(Molecular Evolutionary Genetics Analysis ) ¥ €2 5% H
&4 ( Neighbor-Joining method) 1 1T 28 28 43 #1 Fll &
Gk b B R . T A EURE 1000 WREEAT H R M
(bootstrap value) 73 H1 LAV Al 58 S8k A6 1K) 3 41 &5 1)
Fasg
1.5 Shannon-winner % #1541

ASCRHAL 16S tRNA JE DA SUAR UL N T 97 %
(TR A S AN [ 490 o 149 51 288 S5 00027, R T Shannon-
winner 550 CHO RIS A FEFR R C RO S 2 FEPERY

H =- >, (p)(log,P);
i=1

E = Hllog,S;
b S U BIFEG P, AEE i IO Z BELEHL; P = ny/
Nin, 2 55 1 BRI PR EG N 2 BT AT B R HO
S

2 SR

2.1 HEHRHISE

R TR R /N T2 IO SRR A, PRI 91
AL P B B P EAT DY 73 R RN B 24K g 28 A R
EEHIRE S T2 B E 106 PR PE G TRZRD PR
ANFIE IR 7 8 OR R LS I 0.5 ~ 1.5 mol/L
NaCl ) MA F1 NA 577 3 73 2 2 1) e % e %, vk
B, AN NaCl MR 2.0 mol/L NaCl
¥ MA 1 ISP 2 Hi 77 %, K51 0.5 ~ 2.0 mol/L NaCl
1) SWA FIl HAA Ki IR 5, W TE i fr b, Hw % B
B,
2.2 KHEZHM

BiBONEREYI SN i IRTA T ¥l YN &t e e e SR S
B IR L IUAR, B\ 106 > 70 1 T AR B L 34 A4
RIERHREATHE T 165 tRNA FEKFPAU K R G T
ZREE T ERARIE 1. GREY], 34N
WK R T4 3 3 MR ARG KB K
(Firmicutes, Actinobacteria, Gamma-Proteobacteria) ] 10
M EF(Bacillaceaes Brevibacteriaceaes Dermabacteraceaes

Enterobacteriaceae; Haloanaerobiaceae> Nocardiopsaceaes

Planococcaceaes  Staphylococcaceae, — Streptomycetaceaes
Vibrionaceae )~ 17 ™ J& C Bacillus>  Brachybacterium s
Brevibacterium s Halobacillus » Halomonas »
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Jeotgalibacillus » Jeotgalicoccus » Nocardiopsis » Virgibacillus ) % $0 B & J& T Firmicutes [1(20 #4,
Planococcus>  Pontibacillus»  Salinicoccus > Salinivibrio » 58.8% ), I I J& Actinobacteria [1(9 ¥k, 26.5%)
Serratias  Sporosarcina,  Staphylococcuss — Streptomyces » Gamma-Proteobacteria .| 1(5 #%,14.7% )

*1 BEATERMESERAFATXARETNABTRENARLEXRAR
Table 1  Phylogenetic closest neighbors of strains isolated from a sea urchin as determined based on 16S rRNA gene sequence analysis
Phylogenetic groups \ Family Strain Caccession number) * Closest type strain Caccession number) Similarity/ %
Gamma-Proteobacteria( 5/34)
Vibrionaceae (3)  JSM 075048 (FJ477390) Salinivibrio proteolyticus AF-2004"(DQ092443) 99.7
JSM 075080 (FJ477394) Salinivibrio proteolyticus AF-2004"(DQ092443) 99.7
JSM 076063 (FJ477410) Salinivibrio proteolyticus AF-2004"(DQ092443) 100.0
Enterobacteriaceae (1) JSM 076077 (FJ477411) Serratia nematodiphila DZ0503SBS1"(EU036987) 99.7
Haloanaerobiaceae (1) JSM 078169 (FJ429198) Halomonas variabilis DSM 30517 ( AJ306893) 97.0
Firmicutes (20/34)
Staphylococcaceae (5)  JSM 075070 (FJ477393) Staphylococcus equorum subsp. Linens RP29T( AF527483) 99.7
JSM 076003 (FJ477397) Salinicoccus roseus DSM 5351"(X94559) 99.6
JSM 076012 (FJ477399) Salinicoccus roseus DSM 5351"(X94559) 99.6
JSM 076102 C(FJ477417) Salinicoccus roseus DSM 5351"(X94559) 99.0
JSM 076033 (EU583727) Jeotgalicoccus halotolerans YKJ- 101TCAY028925) 95.9
Bacillaceae (12)  JSM 076009 (FJ477398) Virgibacillus halodenitrificans DSM 10037 (AY543169) 99.7
JSM 076053 (FJ477407) Virgibacillus halodenitrificans DSM 10037"( AY543169) 100
JSM 076038 (FJ477404) Virgibacillus dokdonensis DSW-10"( AY822043) 99.8
JSM 076002 (FJ477396) Halobacillus trueperi DSM 10404"(AJ310149) 99.7
JSM 076062 (FJ477409) Halobacillus trueperi DSM 10404"(AJ310149) 99.6
JSM 076017 (FJ477400) Halobacillus kuroshimensis 1S-Hb7" ( AB195680) 99.5
JSM 076022 (FJ477401) Halobacillus kuroshimensis 18-Hb7" ( AB195680) 99.8
JSM 076029-1 (FJ477402) Halobacillus kuroshimensis 1S-Hb7" ( AB195680) 99.6
JSM 076099 (FJ477415) Halobacillus yeomjeoni MSS-402"( AY881246) 97.1
JSM 076056 (EU583728) Pontibacillus chungwhensis BH 030062"( AY553296) 96.6
JSM 076093 (FJ477414) Bacillus hwajinpoensis SW-72" ( AF541966) 97.3
JSM 076100 (FJ477416) Jeotgalibacillus alimentarius YKJ-13"( AF281158) 100
Planococcaceae (3)  JSM 076045-1 (FJ477405) Planococcus maritimus KCCM 41587" C AFS00007) 99.5
JSM 076050 (FJ477406) Planococcus maritimus KCCM 415877 C AF500007) 99.5
JSM 078063 (FJ425906) Sporosarcina antarctica N-05"(EF154512) 98.4
Actinobacteria (9/34)
Nocardiopsaceae (30 JSM 071588 (FJ477387) Nocardiopsis aegyptia DSM 444427 ( AJ539401) 99.2
JSM 075017 (FJ477388) Nocardiopsis kunsanensis HA-9"CAF195412) 9.6
JSM 075056 (FJ477392) Nocardiopsis kunsanensis HA-9"(AF195412) 9.6
Brevibacteriaceae (2)  JSM 075051 (FJ477391) Brevibacterium casei DSM 20657" ( AJ251418) 100
JSM 076054 (FJ477408) Brevibacterium casei DSM 206577 (AJ251418) 99.7
Dermabacteraceae (3)  JSM 075038 (FJ477389) Brachybacterium paraconglomeratum DSM 463417 (AJ415377) 99.2
JSM 075084 (FJ477395) Brachybacterium paraconglomeratum DSM 463417 (AJ415377) 99.8
JSM 076082 (FJ477412) Brachybacterium paraconglomeratum DSM 463417 (AJ415377) 100
Streptomycetaceae (1) JSM 076088 (FJ477413) Streptomyces cacaoi_subsp. cacaoi NBRC 12748" (AB184115) 100

# Strains marked in bolds indicate potential new taxa

2.3 YIMEBRES N

% 16S rRNA &7 2 AL /N T 97 % ¥ BT K
B TR R A 2502, 34 A 43 B RR B AT LA
M 21 N (R 1 AT 1). Shannon-winner % ¥
PEFRECHD R 4.24, )51 FEFRECED 2 0.97, K i
JEAR DG ] 15 7 40 B B A8 I ) b 22 B 1k 0 A
o BRT 7 ¥R C(JSM 076053076100+ 076063~ 075051~
076082076088 )73 7 55 HAH 5 (1) 0 0470 ol 11 2 24 1R
PR 168 tRNA 2 D57 #AH LT 24 1009% 41 (3R 1),
Loy B AR S JEAE OC 1) T A0 P i (1) B8 B AR 1 1)
16S rRNA &K P FI AL YELE 95.9% ~ 99.8% 1],

VEHTRHR 7 AR B LR G B R R B D) RO A R T
PR TR AE R R 354 22 57

AR, 34 DR S IR RS K
T RAR VI S AP I B AR 16S tRNA
BER PP A AR 22 5 (3 1 M 1 P B kL Y
WD . LT JSM 076033 JSM 076056 A1 JSM 078169
7> Y5 Jeotgalicoccus  halotolerans  JCM 11198"
Pontibacillus chungwhensis BH 030062" F1 Halomonas
variabilis DSM 3051" RAK H R AR EHVI(E 1D, €
IIZ 1A H 16S rRNA 5 NP FUARALLTE 2353024 95.9%
96.6% M1 97.0% - 4% 533 (polyphasic taxonomy)
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Fig. 1
taxa) isolated from a sea urchin and their closely related taxa. Numbers at

1000 resampled datasets. Bar, 2 substitutions per 100 nucleotides.
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Ke Huang', Li Zhang', Zhuxiang Liu', Qihui Chen', Qingzhong Peng', Wenjun Li*, Xiaolong Cui’,
Yiguang Chen'*

('Key Laboratory of Plant Resources Conservation and Utilization of Hunan Province, College of Biological Resource and
Environment Science,> Jishou University, Jishou 416000, China)

(?Key Laboratory for Microbial Resources of the Ministry of Education, Yunnan Institute of Microbiology, Yunnan University,
Kunming 650091, China)

Abstract: [ Objective ] To investigate the diversity of culturable bacteria isolated from the sea urchin Hemicentrotus pulcherrimus
collected from a tidal flat of Naozhou Island (20°52'N ~ 20°56’N 110°33’E ~ 110°38'E), Leizhou Bay, South China Sea,
China. [ Methods ] Bacteria were isolated from the sample by using conventional culture-dependent method and then investigated
by using phylogenetic analysis based on 16S rRNA gene sequence comparisons. [ Results] We isolated 106 bacterial strains from
the sample on media ( Difco marine 2216, International Streotomyces Project medium 2, nutrient, sea water and humic acid
agars) supplemented with O ~ 2 mol/L. NaCl. On the basis of morphological, physiological and biochemical characteristics, we
selected 34 strains to perform a phylogenetic analysis based on 16S rRNA gene sequences. Our results showed that 34 isolates
represented 21 species, belonging to 17 genera ( Alteromonas,> Bacillus> Brachybacterium, Brevibacterium, Halobacillus »
Halomonas,> Nocardiopsis> Oceanobacillus, Piscibacillus» Planococcuss Pontibacilluss Pseudoalteromonass Pseudonocardia »
Salinicoccus>  Salinivibrio»  Staphylococcus,  Vibrio»  Virgibacillus ) of 10 families ( Alteromonadaceae, Bacillaceae,
Brevibacteriaceaes Dermabacteraceae; Halomonadaceaes; Planococcaceaes Pseudoalteromonadaceaes  Pseudonocardiaceaes
Nocardiopsaceae, Staphylococcaceaes Vibrionaceae ) in three phylogenetic groups ( Actinobacteria, Firmicutes, Gamma-
Proteobacteria) . The most abundant and diverse isolates were within the phylum Firmicutes (58.8%) and the subphylum
Gamma-Proteobacteria (26.5% ). The phylogenetic distance matrix results suggested that there were obvious genetic divergences
between most isolates and their closestly related type strains (16S tRNA gene sequence similarities ranged from 99.6 to
99.9% ), and that, out of 34 isolates, at least 5 strains (JSM 076033, JSM 076056, JSM 076093, JSM 078063, JSM 078169)
could represent 5 potential new species within 5 characterized genera ( Jeotgalicoccus, Pontibacillus, Halomonas> Bacillus
Sporosarcina ) in which the descriptions of 3 novel species [ Jeotgalicoccus marinus Ctype strain, JSM 076033, Pontibacillus
halophilus (JSM 076056), Halomonas zhanjiangensis (JSM 078169) ] have been published in IJSEM ( International Journal of
Systematic and Evolutionary Microbiology) . [ Conclusion] The results presented above showed that there are abundant bacteria
diversity in the sea urchin Hemicentrotus pulcherrimus collected from Naozhou Island.
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