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MEHAMEAFTNSEREFS
REXEEZHERR

wEE. N A HREKEE"

QUARKE BRI BB IR B 264209

B EALARATISRNAZEFIIMEREU . AW ERAAL TR AR GERRERLEW A DTN S
BUEHRTTHE. AH2Z26ERRENAEER ST 0B B AW B WAERMER TCBSHEAXABURF
HE MO BEARERHEHRATT I6SRNAZRNFMET I6SIRNAXBFIWNEAR TS HER S
Mo EREFW0MEH,RLSFNETHFHN 4 4R 4% KT %% (Actinobacteria, Bacteroidetes, Firmicutes, Gro-
teobacteria) B 11 A, 11 A B, RF I6SRNARZRAFF A SR ARG LR AR T A ARBTWE R TR A
Tl —EMut £ 5 (16S TRNA #EF 7 A% 91.82% ~ 98,93%), & &% HQW7, HQYDI, HQWD4,
HQEL f2 HQE2 5 £ # KX Wtk iy 16S rRNA £ H £ & M BUE X 4 8 % 91.82%,92.51%,92. 99%,93. 52%,
93.87TH . XS METHREZF NS LEL, RESRTEEANENAFELAR I FTERNYRIBERALR
FEMUE. A REETHNF,

KB FHEEERASEI6SRNARE: R AR TV HE S HE

HESES QIS8 1 SCERFRIDAY : A LEHE1671-6647(2012)01-0111-08

R REY A A IER T2 AR 8 AR K, B TR VLEY BUG R KT . &F —
BB SR A WAL T IR IO A AR S AR RO OC R . LR AR A0 B T BB R A ERBE YT A E R
PAEYIEEY T I ETHNEEERA G, f TIMEE R S5 b, SR A Rk AR AR,
BURA AT BE 7= A S5 M 2 B I AR B R IR OO R R S R MU R R A AE Y A IR T ERERLR,
DR EV/F 2 4F 50 3 b T R 1 M A 90 A 0 1 SR SRR AR W B A SR 7™ A A 2 R B . I AR 4
B A R E R A YRR IR B Y, A AR WA TR B BUAE R . RSB T E B
BIREE LR T A28 Y2 AR H R, X R F R AL A 7= O Bt T 40 7 JULAS [/ SR AAR 139 355 37 it vl LA
PAESLE R ERES B . MAMEYRAERRANE RMES TER B TeTSha. Bikits
A Wy B YR AR AT A RETE AR Z A o DRI ake DA I A 40 B P 0 78 A 00 905 11 00 5 R B 8 A i X A R A, B
BT NBRHEE PR R R LR R, XA, BRI T IS R T R A A R A

BTSRRI AN TR RBNMEY, ENSBRET SN Y Z LR R ZRREN
HMEXRR. HAT. BHETEHIIY ORI S EREPIERR FE M — L 3. Kennedy
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EVEY R EEG A RIR . b TP EY A 2 RS Y 2 by AL A B A WA= 2 00, B Ik
RGBSR M AR AR W BRI DR R R R T SRR T LA ¥ 3 15 MR AL & W T R 3R B3 B U8 3K B0RE

ABEFARIE TR AL IREE IR T 16S rRNA S H T 19 R 58 & T 4007 X 5L i 0 1 g Sl o 3 o 355
FRACM A R RR AT ZSRETERIBT ISR LU AR S S A W SR A B 98 R T T R A AT T — 2 Y
Hd .

1R ST

1.1 # #

1.1 27

PCREIYHATAM TR BHRAF AR, FEEFA DNA #i#R57 & , PCR & W #1E HRH
MBI B A& TAY TEEE A RAF ., DNA Marker I TF £ W TR RE) A RAH .,
1.1.2 4% %

2216E MR AN 2 H IR 5 o, BERRKY 1 g /PR BREK 0.01 g, 35JIE 15~18 g, fRifFK 1 L,0. 1g/L
NaOH 8 pH % 7. 2~7.6,121 °C,20 min K.

TCBS 9% il TCBSELIT BidH) R FEMA 0.02 g/L B NaCl, 8 J5 B P4k .

L2 HRENRESEHRNSE

1.2.1 #Bi4

WiV ¥ (Styela clava) e+ 2009-09 3R H AR B IG 8 (37°37'14"N,122°01'05"E) . R B A4 1 8 57
B OR T BB A WG K AR A S L, B 3 (B LRI B S = A EHEAD RBF LR E, EXREEH TR
H J i A EE
1.2.2 H&iam

W REVNWEHALHES KR EREREE 85 TES PR, 0 H LB BEL RS HHBMNE
FARRFRE , FH T B /K vl gk S5 S R, P O BT /K 34 R 107 31 107 B L4 64T B0 W . IOV B 1A s W
500 pL, FATCE M KIEIR 107 B 10° M BT M MR, 78 2216 E7 E IR 35 75 36 LR Ao 8, B A B Fh
0.1 mL,7E 25 C 3% 3~5 d. FIAHIF B335 514 5 B8 4l Ak BT 15 RO B K
1.2.3 BEHOHBEHLS Fidk

PREOT MR - B BV 7E 2216 E P AR B AT RIZR 4B WA R B A3k 55 LU L 7 — 70 CUKAEHIT @R Y
KHIR . Kol R Y &M B TCBS ¥k b — B MR A KRE .

1.3 4E 16S rRNA EEFIIMNES RELE S

1.3.1 i DNA ##h32

H2 18 DNA A 238 15050 & 69 48 S UL BT R AR AT 3R 5 0. 8 90 B SOMR BB ARG S804 T eby VAT
1.3.2 @ 16S (RNA R B o9 4 %

FIFH 50 ng/pL (¥ DNA fE gAY 16S rRNA B EHEATY 1, PCR 514 5l A 54 : IEm 514 27F:5'-
AGAGTTTGATC(C/A) TGGCTCAG-3'; &[4 5] 4 1492R: 5'-TACGG (C/T) TACCTTGTTACGAC-3’,
PCR R 1K % AEH 1 pL;s E, R EI¥%& 1 pL;2 X PCR Mix Kit, 25 pL; Taq 8,1 pL;ddH,0,21 uL, PCR
B £ 94 CHUEHE 6 min;94 CAEME 45 5,55 CE M 45 5,72 CHEMH 90 5,35 MBI 55 72 CHRF 8
min, PCR 7=y % Btk ks 5 B = 28wl R4 T 00 sk A7 e e s 7T

HRYEM P45 2R .2 ] Blast B SEIEF T CHAAER B 16S tRNA £ X751 #4748 DU LB 45 7
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SIS R R KRB R MEGA 4. )£+,

1.4 Shannon-winner £ #4154

ABESEFR ] 16S rRNA E SR/ T 97 % B BEBRJE T 7 Al 4y #b i 13 28 JR 001, 3% A Shannon-
winner 3§ % CH) F ¥ 5] ER B MG E S RE,

H= f_él(pi)(logzPi) D

E = H/log,S 2
KPS HEMEGP, AE MEZEIWH,P.=n/Nin B5 i B BEHREG N HFTA BRSO SR,

2 SRS

2.1 HHRHSE

WRAE V& RN TEES . BUESERRE , kB3 B - M b i B Ve AT R 2k o0 B i RO BE TR R A 4
IR UL, B A UCRE R HE il 40 B 3B 78 AR AEIB IR Y, o b 55 AR REB 7 TCBS SR 3E R A K.
TCBS 3% 3r 8, MR AR IR Fr i IR h IE SR RE B B IR B on 2, EE A TMME M A S M > B3 57, BB L
TCBS 2k A R ULAA KRS F 19 55 R4 BB TINE .

2.2 WEHAXMEDLRY SN WCT— —

BT EEIES A BRI SWE LU & TCBS ¥ 5%
HEERLRERRIOR AN 78 BRAIEE =Y 1 30
RO 7 VBB AE TCBS ¥ & 14 K E#O I+
AT M TF 16S rRNA HEFFIM AL R T SHH
38T 16S rRNA Z K PCR ¥ 84 B Ik &5 5 WL 1, A 2000 bp
FrBeR/NEg 1500 bp, 30 BRAMBEBRRAY 16S rRNA 3 (o0,

. DL 2000 DNA
P 51 $238 GeneBank 3 5 3547 0E 0F, 2K 3 0 I 5 % 750 bp Marker;
500 bp: 2.HQT1 16S
JF721968~]F721997. rDNA ;
— RN R 165 tRNA S8 R 51, B bkiEl W e 20 s e
TE 93% ~95%, Al LLIA W B TR [ 69 B 5 [ ik T AHQR 165

95% , AT LLIA )& T I7] —J& s 16S rRNA ¢ 31 [5] ¥ ¥ K T
97% , ATLAIN BB T —AFh, FF 16S rRNA FEH I E 1 16S rRNA B PCR 7 ¥y 9 5REREE I ek
RERBEOWRLE 2(RERXFRD. Fig.1 Agarosegel electrophoresis of PCR products
168 rRNA 3 [ FF 94047 % 53, 30 /4 B 28 R R of 168 rRNA gene
MEIR 4 MERERXELBEGE D LR E ] (Actinobacteria) . $FF & ] (Bacteroidetes) . JEB &[] (Firmi-
cutes) FI A5 T B 4 (Proteobacteria) , H. 3% 11 B} (Alteromonadaceae, Bacillaceae, Flammeovirgaceae,
Flavobacteriaceae, Halomonadacea, Micrococcacea, Pseudomonadaceae, Psychromonadaceae, Shewanel-
laceae, Staphylococcaceae, Vibrionaceae) 11 4~J& (Agarivorans, Arthrobacter, Bacillus, Flammeovirga,
Halomonas, Shewanella, Staphylococcus, Tenacibaculum, Pseudomonas, Psychromonas, Vibrio), H
B, AT NI T v TR R, o5 4 B T AR 4 R FR 4 B ) (22w, 73.3%0) , HKJR Bacteroidet B
174 #, 13.3%) ,Firmicutes B [71(3 #, 10%), Actinobacteria B[] (1 #.,3.3%),
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Table 1 Closest phylogenetic neighbors of strains isolated from Styela clava based on 16S rRNA sequence analysis
RGERERM/R W a5 (RS AR R OBGR ) HALE/ %
Actinobacteria(1/30)
Micrococcaceae(1) HQF19(JF721985) Arthrobacter agilis ATCC 966T(X80748) 99. 05
Bacteroidetes(4/30)
Cytophagaceae(1)  HQYD1(JF721990)  Cytophaga fermentans ATCC 19072T(M58766) 92.51
Flammeovirgaceae(2) HQWD4(JF721983)  Flammeovirga aprica ATCC 23126 T (AB247553) 92.99
HQSC5(JF721981) Flammeovirga kamogawensis JCM 23196 T(AB251933) 98.93
Flavobacteriaceae(1)  HQSCL1(JF721996)  Tenacibaculum adriaticum JCM 14633T (AM412314) 97.32
Firmicutes(3/30)
Bacillaceae(2) HQYC1(JF721989)  Bacillus hwajinpoensis JCM 11807 T(AF541966) 99. 27
HQYC2(JF721984)  Bacillus maris flavi JCM 11544 T(AF483624) 98. 50
Staphylococcaceae(1) HQY2(JF721986) Staphylococcus haemolyticus ATCC 29970T(X66100) 99.04
Proteobacteria(22/30)
Alteromonadaceae(1) HQWBI1(JF721993)  Agarivorans albus JCM 21469T(AB076561) 95, 86
Hahellaceae(2) HQE1(JF721991) Endozoicimonas elysicola JCM 21568T(AB196667) 93.52
HQE2(JF721992) Endozoicimonas elysicola JCM 21568T(AB196667) 93. 87
Halomonadaceae(1)  HQSC3(JF721988)  Halomonas alimentaria DSM 15356 T(AF211860) 99.75
Pseudomonadaceae(1) HQW10(JF721980)  Pseudomonas stutzeri ATCC 17588T(AF094748) 98.08
Psychromonadaceae(1) HQF5(JF721975) Psychromonas arctica CECT 5674T(AF374385) 100. 00
Shewanellaceae(9) HQF14(JF721982)  Shewanella livingstonensis LMG 19866 T(AJ300834) 95,57
HQWB9(JF721997)  Shewanella loihica DSM 17748 T(DQ286387) 100. 00
HQF2(JF721973) Shewanella vesiculosa CECT 7339T(AM980877) 99. 88
HQF3(JF721974) Shewanella vesiculosa CECT 7339T(AM980877) 99,76
HQF11(JF721976) Shewanella vesiculosa CECT 7339T(AM980877) 99. 88
HQF16(JF721977) Shewanella vesiculosa CECT 7339T(AM980877) 99. 88
HQF17(] F721978)  Shewanella vesiculosa CECT 7339T(AM980877) 99.76
HQF18(JF721979) Shewanella vesiculosa CECT 7339T(AM980877) 99. 88
HQW2 (JF721972)  Shewanella waksmanii ATCC BAA-643T(AY170366) 99. 50
Vibrionaceae(7) HQSB3(JF721987) Vibrio alginolyticus ATCC 17749T(X56576) 98.53
HQSB7(JF721971) Vibrio brasiliensis LMG 20546 T(AJ316172) 96. 66
HQSB2(JF721970) Vibrio hepatarius LMG 20362T(AJ345063) 94.62
HQYB6(JF721995)  Vibrio hepatarius LMG 20362T(AJ345063) 96.69
HQWB6(JF721994)  Vibrio neptunius LMG 20536 T(AJ316171) 99,17
HQW7(JF721969) Vibrio pectenicida ATCC 700783 T(Y13830) 91. 82
HQT1(JF721968) Vibrio splendidus ATCC 33125T(AJ515230) 96.32

E - RPMHF AR YL H T
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99,
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Fig.2 Neighbor-Joining tree constructed based

relationships among strains

on 16S rRNA gene sequence analysis showing the phylogenetic

isolated from Styela clava and related taxa
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2.3 yMEEESHEN

¥ 16S rRNA FEFHFFIAH LI/ T 97 % BB TR F YA 525N, 30 A B vk AT LF N
23 AW Fp . WRIEESAE G T B SR 40 B Y Shannon-winner ZRPEIEE(HD 2 4. 26, ¥ 5 FHRE(E) K 0. 97,3
AHEEERREOYMESHEMSAE. RT 2 %(HQF5 f1 HQWB9) 43 55 HAH 56 A9 & 1 i #1710 1 Bk
A9 16S rRNA B PP I AH I 4 100% 4 (R D F 4 o BBk 5 HAE XM E F 4 #pp9 I B B #R 1) 16S
rRNA JEFH PRI AE 91. 8226 ~98. 3% Z A, LI Mk S HAK L B X A% YV WA R Z A
TE—ERBEER,

BB R, Bk HQW7 . HQYD1 .HQWD4 .HQE1 #l HQE2 S5 Ak AY 16S rRNA FH R ¥ 7F
R KES, B S H K 91.82%,92.51%,92.99%,93.52%,93. 87% . 3X 5 BEE W AEFR 2 BT 19 43
KT, HyX gl moR A % TR BRI T .

3 W #®

BT AR AL IR LR BT 16S rRNA B HFF 19 R G R T 20 Hr X B g ol ¥ 1 1 1 i A2 40
() ZFEAEEAT TRTSE . AWK ILIRTG 78 ARAERG IR Y, il ad TCBS 1537 FE (1 126 45 14 i 26 =T 50, Ay e g AL B
A g R AR K B A TE R R T IR B (55 #R,70. 500 fENIEEM OB P NMAY X RN EERA
B Z T T AROK AT RO Y  INE TR R 5 R R s BRTEE SR IO
Phopol B E B AR S, INEE B B AR Sl 4y 1 8 A T 3 SR A0 R ) O S B AR AL IR SR O T
AREREEEEEMERDY FHERESVERERAT SIER AR EEIEN L, TR,
VLAY BRI AR I E R AR AR, E A AR k%) 83. 10, E T i5 R X L
BYpd s 39. 50  HERRTHRER ONALHEZES, EXREREE MAREHAEXRFH AN
10%0~14% , TEMG K FFRME X BITE 6% ~7. 500 Z [0, fE B ARR IR 47. 700, FE TLI5 J X A9 LB K
2.6%~5% . AUIRIERE AR,

Webster 1 B R T ¥ 45 (Rhopaloeides odorabile) SEMEE WH M R SR T AL TEMAT 20 25 9F
JF Y 34 BRAATE P AR T T B BR 3000, v BB B QNN AR 7 4196, Huang S50 75 V8 25 K 9 1 30 5 359 E
AT 3B IR AN B AR I R I, JEEBE T 1 (58. 8 00) SR o5 IR B M AR WY 28R UG v B TE R 49 (26. 594
Xiao S % B g 9% o T % 35 40 1 v B BE O 1) AR O 30 B o3 T 0 B A B RN 40. 506 v T T AN T AR
533,30, ARG RUK vERHALWEHIHEMNENRAAN L SHEBELEEAWEA
HLZAL .

MTRERE IR 30 BREHR 4 DMRERFRE 114 1L AR TG 23 MR, K2 EHkRS
HAGRTRARE TN C ANY) A 8T B IR 2 18 778 — & B 15 22 57 (16S rRNA ZFH P51
91.82%~98.93%), H &P 5 #E HQW7 . HQYD1 . HQWD4 . HQE1 #l HQE2 5# X EfkA16S rRNAK
AR EESAR, TREARBT A/ 8 0T,  BRERIG A T Wi 3 v 55 SR 4l o A ARk
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Isolation and Phylogenetic Analysis of Associated Bacteria
From the Styela clava

MIAQO Ting-ting, XING Xiang, DU Zong-jun, CHEN Guan-jun
(Marine college of Shandong University at Weihai , Weihai 264209, China)

Abstract: Associated bacteria were isolated from Styela clava collected from the coast of Weihai, China.
They were cultured by using conventional culture-dependent method and investigated by using phylogenetic
analysis based on 16S rRNA gene sequence comparisons. The 78 isolates were selected from samples on
marine 2216 medium (Difco). Based on morphological characters and weather growing on TCBS selective
medium, we selected 30 strains for molecular phylogenetic study using 16S rRNA gene sequences. QOur re-
sults showed that 30 isolates were members of 11 genera of 11 families in 4 major phylogenetic groups (Ac-
tinobacteria, Bacteroidetes, Firmicutes, Proteobacteria). Most of the strains had certain genetic differ-
ences between the closely known type strains (16S rRNA gene sequence similarity were 95. 57 % ~ 99.
88%). The lower similarity suggested that at least 5 strains represented new species . The results presented
above showed that there were abundant species diversity and phylogenetic diversity of bacteria isolated
from Styela clava.

Key words: Styela clava sassociated bacteria; 16S rRNA gene; phylogenetic analysis; bacterial diversity
Received: April 15, 2011

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

