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315211;
315012;

3. WTTLAR T W T E0H DXV B AR PR 55 0t , WL T 315012)

WE: AEHRNFENTENROWH, GEAENEANN 6 MHREXRAE gt L3y +
SN, BEREREME —CHRE, BEXREEANTRERAEMER R RO HIAN N E L LR
WY ZM 7 E, A T 16S IRNA F F toxR F F F2 pyrH £ F L % VITEK 2 COMPACT
OGN £ B FAERINEH XD ERE Mo AN EEARA RN 16S rRNA R FHE £ % I
W, E# B FA 2R ATHEZR, TERTHNER, 2% NER toxR fn pyrH J7 5| # A
ERHPTHEER. T toxR 2 FAGUE LB VT % 2 204 18 M ERBUE R IUE 2 & 4 fn 5
MWK E 4 AN B stoxR RFARARKBF MR R, R EBHNE SR IHR LS X,
HERNEMNGEEFNAENREL L, RAFAN 2 X EENFE AL NA LT @,
pyrH BFR MR E LB E T F oM G2 XS R B pyrH XE A AR ENRT %, H
1 4 # 7] F AR T toxR 2 H . VITEK 2 COMPACT GN 4 5 72 % 2 v o IV B 4 — 2 1 4
RE,HERERF . B, VA LT+ KA toxR 2 A 15 & 2 90t 5 2wy
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36 &

Kk BN (V. rotiferianus) 551 & R % Y], B A1
55 R SR — A BB A% O TR I —— G
AERFINR . BN TSR e 8 E#R -+ 40
AHEL, EATTHY 16S rRNA FEFIAHRITELE 99% A4,
TR S S R A — e R R AT
A G A R Sy i R BT O R K F o
£7127) . Thompson 2" 17 Fil pyrH , rpoA Fl recA
LR RO AT 2L 2 T RS, e I S
PRIFE AP 7K SF- _F B 16S rRNA KL PRUA 5T 5 1) 48 )
F7, BER I i X 4 W i E IR B, Pascual 451
W 16S tRNA, recA, pyrH, rpoD, gyrB, rctB
toxR LD W 4ERE IR 1T R G K & 2200
3 FUE IR toxR FEPRINT A AE R 9T 1 %5 501 )
R EEEINEWAEZ A AL T % RS
e 3 190 1 APT 20E . VITEK 2 COMPACT
& VITEK 2 COMPACT GN X452 KR 8 b

H BRI, H AP G A Al I BRI TR

HET 16S rRNA FE[H 751 AR 5256 % 70 1
R 14 I T A i T 8 SE AL B I B AR o 1)
BRI, LALHTFE T 16S rRNA JE[H | toxR JE [H Hl
pyrH £ [H L) K VITEK 2 COMPACT GN X E
X I B8 B AR M BE I R bR S 2 HE IR I 0 9
T3, VISYIA 7 — A DR i (58 245 8 9 i B HE A
KI5

O RS WIRES

1.1 EHREESR

SEge P IR IET 24 fk, 095 18 #R1G % E
AUPREE B IR 1 BRI bR 5 S LRI IR (3R
1) A W ARTE 2216E 5 F7 3k 30 CHiFR i
(12 ~16 h) ,2216E A} % it fA7 SRR 5 57 4
25% Hil T —80 TR I RAT

x1 IREHREFRER
Tab.1 Strains used in this study

[EkZ3 4 P 3 [Eak/3 Rl P 3

strain name as received source strain name as received source
418 Gy 17K, 464 (2010) H2X-5 R T4k, E5JH (2009)
448 G 7K, £+ (2010) 7ZDS-6 FreEE 1k, E5JH (2009)
461 FrdesE 7K, %11 (2010) OCw27 R K, 211 (2010)
462 RrdeE 7K, %11 (2010) NSAl R St A, ROF R (2011)
464 Gy 7K, %11 (2010) NSP1 i R, ICFFERE £ (2011)
469 e 7K, %11 (2010) NSP3 Gy R, ICFFERE B (2011)
473 R MK, 42101 (2010) LZXC3 V. alginolyticus K &SN (2002)
474 G K, 42111 (2010) HZBC71 V. alginolyticus K, AR H AR (2004)
476 R K, %111 (2010) E0666 V. alginolyticus FRIEK, TR (2008)
486 R 7K, %11 (2010) ATCC 177497 V. alginolyticus P, H A (1961)

534 U K, 42111 (2010) VP Ol V. parahaemolyticus WAL

XHS1-3 R dE FERIK BB (2009) || V200071542 V. alginolyticus e He 0 , Z2101 (2000) [P

{E:NSAL NSP1 NSP3 iy 7" i th AR S0k 22 R R A1k s Btk LZXC3 (DQ659050) \HZBCT71 (EF155551 ) \E0666 (A %) i [ 5T

SR MR TE BT PR s 2. V20007154 T RS-ty HO50815-1,

Notes: The strain NSA1, NSP1 and NSP3 were provided by Ningbo Entry-Exit Inspection and Quarantine Bureau; The strain LZXC3
(DQ659050) ,HZBC71 ( EF155551) ,E0666 ( Unpublished ) are provided by Third Institute of Oceanography; a. strain V20007154 is same as

strain HO50815-1.

1.2 TEEMNEER VITEK RGEE

SN TE A AR BEA AL RRAE S5 3 4 BRI AR I
O R 2 M T T AN R TR A W G 5
R MG IR ) AR AT o 4 A ok 2
JE $2 HR: [ AR WAy HL%R 28 W] VITEK 2 COMPACT
YE R Y8 GN SE Rt B4k,
1.3 SNE S DNA $2E

MEEFE 12 ~ 16 h BY5REE TR Pk R 7%
ZEMMA 50 pL KFE7KF) PCR & 514 1
min J5 & F PCR {X 100 C{#J& 15 min,12 000 1/

min B0 15 min, B35 F 80 0 K PCR 45,
-20 CHRAF,
1.4 16S rRNA,foxR 1 pyrH EFE ¥ 18 5%l F
P HE9NE 16S rRNA | toxR F1 pyrH 3#:[X PCR
VAR R 4451 wL DNA #if,2 pL 10 wmol/L
514,25 pL rTagase Mixture( TaKaRa) , £ JG & XL
K% 50 pL, 16S rRNA BEH Y1954 . 27,5 -
GAGAGTTTGATCCTGGCTCAG-3'; 1512r, 5'-
CTACGGCTACCTTGTTACGA-3'""); % F W& 7%
PCR #"14.94 C 5 min;94 °C 1 min,65 ~60 C
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1 min,72 C 30 s, 10 MEEF, REAE0 5E 1H: LE
KK TR 0.5 €394 C 1 min,60 € 1 min,72 C
30 5,18 MEH; 72 C 5 min, foxR F:H P 5]
¥J . Toxrs, 5'-GANCARGGNTTYGARGTNGAYG-
AYTC-3'; Toxras, 5'-TTDKKTTGNCCNCYNG-
TVGCDATNAC-3''""' pyrH 3£ [ ¥~ #8 8] 9.
pyrH-04F | 5'-ATGASNACBAATCCWAAACC-3';
pyrH-02R ,5'-GTRAABGCNGMYARRTCCA-3'!"") |
toxR F pyrH 3£ P~ 3 R 4 #1795 C 5
min;94 C 1 min,55 € 135 5,72 T 75 5,3 M
;95 C 355,55 € 135 5,72 T 75 5,30 MEH;
72 C 10 min, PCR §" 34 ¥y 2 1% By i W 56k e
HEL VKB A R e A, 6 A T AR TR (i) A FR
S aIN R
1.5 RZEEBESH

JITi ¥ 5 #€ GenBank $§#j% & 1 i/t 47 BLAST
FE T, 26 B [ PR RS AR R AH DG 81, R 20
TRGKLF 5T, MEGA 4. 1 B FiftT Z H 751
VEFRHES , AR 422 ( Neighbor-Joining {3 ) Kimura
two-parameter 1138 7 A R G K E R, IFHEAT
H %% 73§t (Bootstrap ) {5 {7 BEAZ I, B 25 404R 1
000 Y, FIA Bioedit 355 2 15 41 22 1] [+)
VS o A 5% $R A5 1) 3 K 51 76 GenBank Hp [
255k IN188401-IN188424 (16S rRNA FE[H ) |
JN188449-IN188472 ( toxR }: [H) . 1 IN408260-
IN408283 ( pyrH 3:H) .

2 4

2.1 E-F 16S rRNA ERF ¥ 75 2N & & H4E
ki

FMIFH2) 25 9N S BRI 16S rRNA HE[A 1)
FedlJa , 7E1EAT BLAST LUXS I, 228 2t BUAH B
T IEIER, — R B ] LR Z AR R R A 99%
DA B AR o pl 0 e 5 B A L TR R ) 2
5 ANE L, BLAST 255 H A= . 140
A S8 IR BLAST AHIYE & T 98% 1Y 18
BRIT B R A R, Bk — 28 A 2 1 A A
HERE RGBT I T % %E . FATT A RDP %l
TETEYEREIUE A 6 A FR B Uk Y 16S
tDNA P51, L 15 18 #RkI3 BI AR 5 RS 1L
IR 16S TDNA JEFIRIAIITE . 2280000 B Ak [R]
5 2 A2 AP AR PR 51 AR LURE AT
i1 98. 6% , AR ZE5RARH /e ARBAT R 3

FEARBIPE 55 i A A 28 0 b A, U - R
NSA1l, OCW27 . ZDS-6 . 469 | 486, H2X-5, 473 .
474 NSP1 NSP3 418 461 448 ¢ 13 #EF L EH
PR 4 #R 7 36 2 EL B AR 00 25 0 2 Ol 1 3 I
TR 5 DAL PR 462 464 1 476 120 J1 W Ay e BRI 5 1A
PR 534 F1 58 S W 4RI 5 B AR XHS1-3 5 %5 38 K
TR I B IR A BT B — A, TETE A .
F 168 rRNA 5L 7 J3 51 i Bt g 1) R 58 & & W
(P 1-a) o, 7 A AY B Rk A2 LU T AR 43
FNLAN AR 532, 9125 HE W R & 00 E
AL
2.2 EF toxR F pyrH EE 5 ETE

BT toxR FEF P HI AR LLER, 5 MRS LR
R FA) R Ly b 2R 2 38 7 o I P R 1 i 5 A ) 7
W18 ANy B Rk TS R IR 4 AR (£ 2) .
HFibk 469 486 473 474 \NSAl ,ZDS-6 ,OCW27 .,
XHS1-3 H2X-5 4§ 9 #R5r BS AR Al 4 PRVE BN 2
EL k55 5 3 B X bk 1 A AL Ry 80. 6% ~
99.7% , B {8 K F 55 L Ath 55 Xk 19 4 AL 1
(52.8% ~71.6% ) ; £k NSP1 . NSP3 461 448
418 55 5 FRTA AR M2 L PR VP OL 5 gl i
INE AR 97. 7% ~99.1% , 5 5540 5 Fiiy
TR AT 72.0% 5 TRHK 462 464 476 5IK [T
SN AN 87. 1% ~92. 7% , 5 HAR &P iy
FARIPEA I 71. 9% 5 T bk 534 5 T ARG 1 AH
IR 99. 1% , it & F 5 HABFP Y 55. 0% ~
03.2% . T 1oxR FEH 75 B B i 0 R 5k
T (TR 1-b) b 30 S TR A T Wb b 2R 218 38 A 1o o
R R A T, VA BE DI B PN S PR 7

FF pyrH FEH P I LB, 5 ¥R S U
AR 43 1) L e U1 S 2R 02 1 b o 5 TR A NSALTL
469 486 473 474 . ZDS-6 . OCW27 . XHS1-3 H2X-
5 % 9 BRI IR 4 BRIV SR 2 Ho bk S5 7 e
PSRRI AR BN 96.4% ~98.7% , B i KT
L5 FA SR 1 A DLPE (86. 6% ~91.8% ) ;
M fk NSP1 NSP3 461 448 418 %5 5 £k 18 1 g %
M2 LB RE V) OL 5 5 i 5K PR AR =R 1 AH R
H9T.4% ~97.9% , 5 FHAx 45 B A AR BLE A
1 95.1% ; k462 464 476 53R FCN A A =0k
PR R 99.2% ~99. 4% , 55 4325 B i AHA
PEAN AT 92.7% ; TR bk 534 5 W A I P S =Cpk 11
FHIME S 98. 7% , 55 A4 25 i i) AH LM A i i
93.1% (£2), HT pyrH HeH P54 1 R 5
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KA (K 1-c) 5ET toxR IR RGER T

P EAT AR SR 2 50 32, 0 8 /s T S I BT b P A7
462

476
V.camy

NSP3

VP O1
NSP1

4601
oms
V. natrlegens

51

474

XHS1-3

0.005
()

Valfgzirwlyticus Va371 (EU155569)

V.alginolyticus ATCC 177497
Vglﬁmo ticus CECT 5217 (FM202715)
NSA1

HZBC71

OCW27

ZDS-6

‘Z/iglgirwlynbus Val25 (EU155545)

469
V.alginolyticus aX071102) (AB372531)
‘jﬁlﬁiﬂolyﬁcm CECT 586 (FM202717)

V20007145
X%gitwlyticm Va356 (EU1555607)

E0666

XHS1-3

H2X-5

Z.algirwlvticus Va336 (EU155563)

‘I/\fzarahamml)ncus CECT 5117 (FM202711)

418
V.parahaemolyticus AQ4901 (AB029909)
Vp O1
V.parahaemolyticus RIMD (BAO00031)
I\%P]

448
Vparahae@%}mm U-5474.(AB029915)

anatrze oens CECT 526" (FM202710)
V.harveyi CECT 5257 02678)
%/campbeﬂu CECT 5237 (FM202688)

100

100

100,

V,campbellii CAIM 415 (FM202693)

V.rotiferianus CAIM 5777 (FM202705)
V.cholerae Cect 514T (FM202719)

0.1

(b)

romp erianus 1L.MG
.harveyi ATCC l4~126T
Lalginolyticus ATCC

~campbellii ATCC 25920T (X 6575)

FE WA B . 22 St 1) SR 2 00 5, U W A 23 S
BN HA ML AT 18]

V.harveyi BB170 (EU373091)
464

bellii 90-69B3 (AY738129

460T AJ316 87)
“>)6576)

I'V.parahaemolyticus J-C2-29(EU652250)

[l V.parahaemolyticus ATCC 13150(DQ068942)

ATCC 140487 (X74714)

gznolmcus USTI381101-031 (EU833999)
_Z Valgmol icus” 1306 (GU726845)

4,
Wf?gmolyzic?us UST981101-032 (EU83399)
Vangmolyncus CECT 586 (FM204869)

V.alginolyticus HN08335(FJ906749)
V.parahaemolyticus V1 (EU660311)

2X-5
83['V.a %mol}ttcm RH2(DQ664544)

V20007145
V.cholerae CECT 5147 (X76337)

X.ﬁclglgirrol\'tz’c‘us CAIM 1229 (JF739432)
OCW27
E0666

LZXC3
436
+ZDS-6

99

Valimolyncus ATCC 177497
V.alginolyticus CECT 512T(FM202578)
474

99r 534
V.natriegens CECT 5267 (FM202573)

418
V.parahaemolyticus CECT 5117 (FM202574)
NSP1

80

V.parahaemolyticus CECT 611 (FM202577)
VpO
parahaemolyticus VP61 (AB561144)
thtfenanuv CAIM 526" (FM202568)
V.harveyi CECT 525" (FM202541)
Wbeﬂu LMG 203697 (EF596642)

32
80

462
V.campbellii CECT 5237 (FM202551)
V.cholerae CECT 514T (FM202582)

(©

1 E-TF 16S rRNA(a) ,toxR(b) 1 pyrH (c) EERMZHRERTE RE R EN
Fig.1 Phylogenetic tree of harveyi group of Vibrio based on the sequences of 16S rRNA (a) ,foxR(b)and pyrH ( c) genes
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R2 MRYERIES BERSEKRZE toxR F1 pyrH EEH ERE
Tab.2 The similarity of toxR and pyrH genes between the isolate and

the type strain of harveyi group of Vibrio %0

HH v ST ES Bk isolates
gene type strain V.alg(13) V. par(6) V. cam(3) V. nat(1)
toxR

1 V. alginolyticus CECT 5217 80.6 ~99.7 70.3 ~72.0 66.2 ~66.4 63.2

2 V. parahaemolyticus CECT 5117 69.0~71.6 97.7 ~99.1 57.6~61.8 60.3

3 V. campbellii CECT 5237 59.9 ~67.5 59.2 ~60.5 87.1~92.7 54.7

4 V. natriegens CECT 5267 61.2~63.2 59.8 ~60.9 51.5~55.1 99.1

5 V. harveyi CECT 5257 59.5~64.6 62.0~63.4 67.6~71.9 54.9

6 V. rotiferianus CECT 577" 52.8 ~58.2 54.5~55.8 48.0 ~51.8 55.0
pyrH

1 V. alginolyticus CECT 5217 96.4 ~98.7 90.7 ~91.2 86.2 ~86.4 90.5

2 V. parahaemolyticus CECT 5117 89.7~90.3 97.4 ~97.9 88.3 ~88.4 93.1

3 V. campbellii CECT 523" 86.6 ~87.0 89.4 ~90.2 99.2 ~99.4 89.6

4 V. natriegens CECT 5267 91.4~91.8 94.4 ~95.1 89.4~89.6 98.7

5 V. harveyi CECT 5257 86.8 ~87.7 90.7 ~91.4 95.1~95.3 90.1

6 V. rotiferianus CECT 5777 86.8 ~87.7 88.1~88.7 92.6 ~92.7 90.2

1 :V.alg. V. alginolyticus , i35 9 MHF XK E BN 4 NS HERR; V. par. | V. parahaemolyticus , f1 4% 5

AU R 1 A2 LT V.

cam. ,V. campbellii /G345 3 MY ERRE; V. nat. | V. natriegens |1 M5 % E F k.
Notes: V. alg. , V. alginolyticus ,including 9 isolates and 4 reference strains; V. par. , V. parahaemolyticus ,including 5 isolates and 1 reference

strains; V. cam. , V. campbellii ,including 3 isolates; V. nat. ,V. natriegens,including 1 isolate.

2.3 NEENMEER VITEK RGETELER

23 HRYNE I RETE TCBS P AR A4 K 2R 2% Q]
PE A A FHPE | & 2 B 7 TR AN
PR HPRERSTE 8% NaCl /KA ,0% NaCl ik
IKA A K TR REAB TE 10% NaCl K A4 K,
W, #1 2 A & kKW 8 4 W, VITEK 2
COMPACT GN %58 e 4 ~10 h {5 S 245 5
Fikk OCW27 469 474 473 534 H2X-5,ZDS-6
XHS1-3 | NSAT 45 % 5 o v 3N T, T bk 418,
448 461 \NSP1  NSP3 %5 oy il 175 Il K 7, 1 Pk
486 Y E Y B YK BT (Aeromonas veronii) |
PR 464 Y85 S A BES BT (A. salmonicida)
BTk 462 476 AEYEIEN

3 i

3.1 MEEEHER 16S rRNA EEHZHEN
16S rRNA JL VRN i ROF T A R G LT
(4701, o A ) = IR I A e e A T
FEOTHR . BT A Y A W AR RETE L TN o
R AR 168 rRNA JER P51, L, 168
rRNA JEN 45 2 BLAST XSt sl AATTH
JEURZ A= W0 73 B R 1) Jees R £ U1 o 1) B o P 9 DR
Tk ZEUEDT ,BLAST By Ho X 45 5% T 41
Pl DR S E R B S (R T INR

T4 5E ,16S TRNA JE[A BLAST HJ & U 25 5
RAL. HEH A (1) INE 2 AR 25
A7, 5 NAE KRBV — A, HoA iy 7338
P33 TERAMWTIE AR Z R AR R 22500 80 FE
— A IREB AR R FR 2 S DNA 285247 80% Y AH
I, TS 238 FH B 70% ' DR 1 9 i A ] 1) 22
TRUFN35 1 22 S SN ANy B ) 5 T s e oI o
M RE 2= FLOER AL SRR , i 2 PR ARG
IS5 (2) PRI 4 N 16S rRNA JEH & 2%
PEULIN, L DUECN 8 ~ 13 A LAl NIl 4%
ANYE UL Z 18] i 1) A7 A 22 5, 3X B 22 S A I i 2o
19 2 T B K T A [ Fh L R AL IR A 22 5. 1)
TR 20 )5 51 () V. cholerae N16961 J [F 41
M8 4~ 16S rRNA H [H] 2 51 ] 22 J1| i L 40y O ~
14 A~ V. cholerae N16961 5 V. cholerae 0395
HIARI] 168 rRNA K& A 81 fie OB Ak 22 5 50y 20
Ao EEYRE (V. splendidus ) 16S TRNA FEK R 55
KA NRY], Bk PB1-10 1 13 S48 UL 50 5
V. splendidus, V. lentus, V. aestuarianus, V.
tasmaniensis F1 V. anguillarum 2 5 P Fh B 1E —
A2 i NCBIFR I H  fil — b g ] — 5 28 bk
f916S rRNA JLH A Z 55751, Ania s oA | i 4E
PR AR GO R 27 2 2%, BIVE MR A 3 5%
(F3). BWHRINFEB X ATCC 177497 1) 2 4~
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16S rRNA JE[H [ 51 ( X74690 , X56576 ) 22 [8] ff) 4]
U R A7 98. 8% , {H 7 51 X74690 5 g [T 9 B
(X74706 ) | il #5191 B ( X74720 ) | 3K G 9N
(X74692 ) | 7 84 9K B ( X74714) 1 g BN B
(AJ316187) S MR AR AU 2 2 T 98. 8%
Al , P41 X56576 5 IR BR ARL Rl Y o5 — 4%
FPa (X56575 ) FHAUVE & T 98. 8% o ATl i
PCR 7 ¥ B # I Fr 4% 21 ) 2% L Xk 19 17 51
(IN188438) 5 X56576 Fl X74690 [{)F 5| AR,

AL 70502 98. 5% 5 99. 4%, 15 il ¥ 1 3
(X74720) 3K BRI BR ( X74692) | 7 89 9K A
(X74714) Fike BN ( AJ316187 ) 25 Al bk 1Y
HAPES R T 99. 5% o [ 168 rDNA XT3k
PR A DRGEAE SE 125 R LB 2R, % 4R
HABRED o X b R W 32096 2 LA R 2542 (1) 2
SN RO, s A7 T IR 25 A (2)
B DR DR ST P AR X AR, X 9ICF 2% ol 114 4 531 g ¢
F o toxR I pyrH LA X A S

®3 RGERFINEZEXE 16S rRNA EF 5 8 1% 1% 26 5 & = R 14
Tab.3 The genetic distance and similarity of 16S rRNA gene

between the type strain sequences of V. harveyi group %
b rttr e

tyﬁifm acciijm 1 2 3 4 5 6 7 8 9 10 1 12

V. harveyi ATCC 14126" X74706 1 08.8 98.4 99.0 98.8 96.7 98.8 97.7 98.3 99.1 98.6 99.1
AYT75075 2 0.64 97.9 98.5 98.8 96.5 98.3 97.7 97.8 99.0 98.5 99.1
V. alginolyticus ATCC 177497 X56576 3079 1.29 98.8 98.5 96.9 98.6 97.6 99.5 98.6 98.4 98.6
X74690 4 0.64 1.15 0.43 99.4 97.1 99.7 98.5 98.7 99.3 99.2 99.2
JIN188438 5 0.86 1.07 0.79 0.36 97.4 99.5 98.9 98.5 99.5 99.5 99.5
V. parahaemolyticus ATCC X56580 6 2.46 2.76 2.39 2.10 1.95 97.2 97.1 96.9 97.0 96.9 97.0
178027 X74720 7 0.79 1.29 0.57 0.14 0.21 1.95 98.6 98.6 99.2 99.2 99.1
AF388386 8 1.87 2.09 1.66 1.22 1.00 2.24 1.08 97.6 98.5 98.5 98.5
V. campbellii ATCC 250207 X56575 9 093 1.44 0.29 0.57 0.79 2.39 0.57 1.66 98.6 98.3 98.6
X74692 10 0.57 0.79 0.64 0.50 0.43 2.24 0.50 1.29 0.64 99.2 99.8
V. natriegens ATCC 140487 X74714 11 1.00 1.22 0.79 0.50 0.29 2.24 0.50 1.29 0.93 0.71 99.0

V. rotiferianus LMG 25920" AJ316187 12 0.50 0.71 0.62 0.57 0.50 2.31 0.57 1.36 0.71 0.07 0.79

T XA AE T S E RN A AL Rk 16S rRNA SR EIE B (% ) , FI| Ff MEGA 4. 1 % Maxium Composite Likelihood Model {315 ; %}
LA I ERFIN B Uk 16S rRNA BB 741 18] [ 95U , 1 F Bioedit #4148

Notes: Data below the diaonal is genetic distance (% ) of 16S rRNA gene between the type strain sequences of harveyi group, calculated by
MEGA 4.1 using Maxium Composite Likelihood Model model; Data above the diaonal is similarity (% ) of 16S rRNA gene between the type

strain sequences of harveyi group,caculated by Bioedit.
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microheterogeneity of 16S rRNA genes in Vibrio

Molecular and VITEK identification of Vibrio alginolyticus-related isolates

GUO Jing', Liswaniso Gadafii', GUO An-nan', YAN Yong-wei' , ZHANG De-min' ",
QIU Qiong-fen', HUANG Su-wen®, DAI Hai-ping®
(1. Key Laboratory of Applied Marine Biotechnology , Ningbo University ,Ministry of Education ,Ningbo
315012, China;
315012, China)

315211, China;
2. Ningbo Entry-Exit Inspection and Quarantine Bureau ,Ningbo

3. Fishery Administration and Tech-service Station of Yinzhou ,Ningbo

Abstract: Vibrio alginolyticus, a member of the core group of the genus Vibrio, also called V. harveyi
group, shares high phenotypic and genotypic resemblance with the other species of this group. It is very
difficult to identify strains of V. alginolyticus from others. The housekeeping genes and various automated
systems based on biochemical characteristics of bacteria provide more alternatives for identification. In this
study ,we compared the resolution of 16S rRNA gene,foxR gene,pyrH gene and VITEK 2 COMPACT GN
card on V. alginolyticus-related isolates. There are multiple copies of 16S rRNA gene in the genome of Vibrio
and the intragenomic heterogeneity among different copies might be higher than intergenomic heterogeneity
in some strains. These facts make the 16S rRNA gene not suitable for the discrimination of V. harveyi group
species. Both of single-copy genes foxR and pyrH show a considerable gap between the maximal interspecies
similarity and the minimal intraspecies similarity. The toxR gene similarity analyses of eighteen isolates and
five reference strains can clearly group them into four species. The phylogenetic tree based on foxR gene
shows that strains of individual species clustered together independently, and there are two different clusters
within V. alginolyticus, indicating that they have different evolving paths. The similarity and phylogenetic
analyses based on pyrH gene come to the same result of foxR gene. The discriminatory power of pyrH gene is
slightly lower than that of toxR gene. VITEK 2 COMPACT GN card presents one misidentification among 9
isolates of V. alginolyticus and its species database does not include V. campbellii, V. rotiferianus and V.
natriegens. We suggested that foxR gene could be the first choice for fast identification of V. alginolyticus
isolates ,and pyrH gene may be used for verification.
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