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WE: LRRIE GenBank A WHH 2 LEHAHE RALKERAF L MAGINE L L E
AEHEAABNZR, FEHMABANAGNE OB FRFELNEFER, L b VVI_
2692.,VV2_0075 £1 VV2_0939 X 3 NEF A E B, ¥AMPCRY MERE X3 NERH
HAARENFRUEMRGE., U3 ANREAMEREIERT vwhAd E RN AR, XA T
A PCR $AAR M 5k B AL 7K 5 37 89 137 {0 il 7= & o 447 905, & 3L VV2_0075 ,VV2_0939
A1 vvhA ZEBE RN E R G &5 £ KR 7 ik — %, R WA H KB VV2_0075 o VV2_0939 %
HAEXEFGFAmRERNH ARG REEMRENTTHRE S £ 137 HiEF &+
A A RN 28.5%  E P HGF B E R R (68%), K AMM T RT 7 Ex%WE
Fo b, A B B e 6 A IR VE R IR T E, B A BE AT AT 8 R P A5 IUE T R L W

B

KEWE: AFNE; hREEL; B AR, &S

RESHES: S917.1

Bt 2% K R, N R A I KO R TR
REAEFEMEE 2R, o HERenEE
BCER AT, K b AN AR GE £ 58 i 5l TR S LR
F 5 11 55 R AN 6 I U R 58 B0 TG 45 32 6 . fHL
ATAE R, it 3 A T e AR 3 A R O 4
B EI RS e R B EN T
HE BRI E, % WA B 4K B ( Vibrio
vulnificus) "' 7 o A4 9 R — Fh K B 08 EE 1 9K
FE 43 A T 1T S DK AR T I AR B 2K
s N TR AR I SR 28 50 40 0 TR ¥ 72 i, LA R i 3
BB 142 fih ¥ K A I 4 TR , I 7E S ]
o BRI A e s 2 4 6 L I P R, 70% LA B
BREAE LR Y Y 2 M 2% 2 RE SEIB T AE T, [ It A
TN D& 41 R e A A U 0N S 3 £
7E 1981—1992 4F [A] M43 72 A P Az £ 055 1 Je
eI, Horf 36 A(50% ) SET- s i HLIX
7E 1995—2000 4[] A 84 A& YL A 45 9 &, H

%5 H #5:2012-10-23 &8 B #5:2013-01-04

XHEIRERED A

S N\ AE S BT R TR 1991 4E 1 ] —
2002 4 10 H 1] 2 38 79 19 5] Jk e A1) 455 9 1 AR
FRE T ABE s 14 A (73.7% ), 2007 4 6
HARTE 2 5 PR 455 9IR TR Je e 51 AR A UC I o R
HLAE3 ~4 d B B N T2 R AT £ A
HIBE TR WAL TS . B, R AR R K
A P I BRT X B8 7K 7 it F T A ARG B v K
dn T PRUETH 2 E R R R AR L

UEVIE N Al s e e S QA B 7/ E=o¥ AL RN
TP 2F M PCR 35, A ¥ R B R EE KN
RS 0 s [0 0 A 2% 0 B AR B R T i R R
R AP T U 3 1) SR 5 e A R B B T LA LA
M3 A5 B (F 24 HE BRI 1) 0 v R B, T BE 4 R B
T 1 B 42 s PCR 35 RE % PR T | 3 ffy b A6 00 1 7K
P P BB TA L TR R 56 R 9 R 1] e R
R gy k2 —"0 7 i PCR AR A 2 47 9K
BRI A 3t A R, 22 HOKG 0 AL 0 F 5 47 T R

BETE:“+ = BRI H (2012BAD29B06 ) 5 #i (L4 H 4 Bt 2% 5k 4 (LQ12C20005 ) ; #i {L44 # & /T B o Wi H
(Y201119805) ; W7 vT T. 3§ Je 2 81 3 A A RHIF 2 235 H (1110XJ2010082)
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R I B TR D G0 BE A, B 16S rDNA H1 vwhA
Fe[A . HAI K E 16S rDNA J¥ 51 5 B R 1, H
IR F IS V. navarrensis 1 —81EE 5 96% , 5
33 H%,H\””?JKI 1) A% B2 AH oL Pk 35 F) 90% LA

ORI AR 16S rDNA J A 01 45 90
*ﬁ‘]ﬂﬂ E’Jﬁﬂlﬁ% [A; B V. vulnificus hemolysin A

P BrLL, SR - H A R R R R E
JeATL T HERE J7 55 9 B 17 I G 00 4 b 2 PR 2 3 A
JEWE . WSS 18 A HE AL PR 42 B B 2 HH —
U 05 9ICEE Hy b R S 1 A R 00 A A R AT 0 TG el
i PCR HR Bk B A 57 P 5 R AU w5 S dt
U AE T 4 9 R AT AR 2 D, R K R B 9

BRI L 2 e A i B4 RE FE Al

ﬂ@?(cytolysm) E@Jmm@s@%ﬁzﬁl% .

Z— DL vwhA Sy #0E BRRT G ) 414 B0 A L MRSIE

PioleE " H Wright 251 R Bl vwhA BER KA 11 SRIEH R

BRATEL A 55 B 2R TR0AA () 9 S0 BE 7, X B8 WAL U FHEA BRI R ARIE 15 bR, 1
vwhA FE R AR G059 B R I A B SRR 19, 0 MO BRI, 5 Rk L IR B, 9 bk AR IR
HLLL vhA g S7E M p 22 8 IME T Fi(E D).

x1 IBEEHKIE

Tab.1 List of bacterial strains

R4 PR AR

bacterial species strains

B3

source

BIG5 IR Vibrio vulnificus

FvE IR # V. parahaemolyticus ATCC 17802
WAINEE V. mimicus isolate
WK V. fluvialis isolate
NG V. alginolyticus isolate
IR WK V. furnissii ATCC 33841
AR A5 %Y TR # Salmonella paratyphi A CMCC 50093
RAGZE Y IR E Salmonella typhimurium isolate
G KT Shigella flexneri ATCC 12022
R G R Shigella dysenteriae isolate
4 WA B BRI Staphylococcus aureus ATCC 6538
g 3 % 3R & Staphylococcus citreus isolate
B %5 B AT i Enterobacter sakazakii isolate
1% 28 PE KW % ICH- 14 enteroinvasive Escherichia coli isolate
KW # O157 Escherichia coli 0157 isolate

MCCC 1H00066

e VAR T A A A T Rl R S B b0

Marine Culture Collection of China

A ] 5 A A T R R R B

China General Microbiological Culture Collection Center
Sy ey Bk isolate from our lab
ELEE Ui T
SR I A B R isolate from our lab

X P B (W VT LR K 2% ) obtained from professor
Zhao G Y (Zhejiang Gongshang University )

isolate from our lab

e [ A 2 R R O

National Center for Medical Culture Collections
SRR A B KR isolate from our lab

e ] S A A T e R R B O

China General Microbiological Culture Collection Center
S 4B kL) isolate from our lab

A ] S A 0 T R DR R B AL

China General Microbiological Culture Collection Center

¥y 3 B ik isolate from our lab
B3 B ik isolate from our lab

=

Mo >F}
ﬁg
wl

4.
<Y B KR isolate from our lab
=,

Y5k 3! isolate from our lab

=

FIARER I DK R
A fE 2011 4£ 5 F 2 2012 42 7 H W B #i 1L BN
MENRAT Y (RFRR =M. =85 —
Ry R AT A 0 SR T R
LAY U AR R S LR T P AR R

A= i ZE AT o AR BT R IR BT

R EAT N AR AR B = hn 25 6 T 5 A 4R
FEAR ST ST AR R R SR T S =R

i i AF A ) | [ — i (8] [ — L
SRR ] — Bk = D 1 O A A R, 36137 4y

LA L TR PARRI SRS T U ARED FRdh.
FERLER A T IR AR P R SRS T S S AR A B AR 58 804 5k PR 4 e 1) 9
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¥R

37 %

SE 41504 . GenBank %4ig 4 1) FTP (ftp: // ftp.
ncbi. nih. gov/genomes/Bacteria/) F 2, f4 1 3 £k
B 15 9K B (V. vulnificus CMCP6 | V. vulnificus
MO6-24/0 V. vulnificus YJIO16) %) JE K 20 Fl 14 Kk
H e IK @ (V. anguillarum 775, V. cholerae M66 ,
V. cholerae MIJ-1236,V. cholerae O1 str. 2010EL-
1786, V. cholerae O1 biovar El Tor str. N16961 ,V.
cholerae 0395, V. EJY3, V. Ex25, V. fischeri
ES114 V. fischeri MJ11, V. furnissii NCTC 11218,
V. harveyi ATCC BAA-1116, V. parahaemolyticus
RIMD2210633, V. splendidus LGP32) it 3L K 4

il Tag DNA % 4 W ( TaKaRa
Ex) W T R&EFAEY LRA RS A, T A 5 5 5
T A A S A W T B e B el T T A R AT BR
AW, BEE W (Biospin 2 B 5 P 21 DNA $2 1t 5
4 .Biospin PCR =4 4li {b i 71 & .DNA Marker Iy
THM SRRV FHLA R A PCR 5144 A
PCR 7= Wil F¥> Iz 55 oy 46 SRR B4 (R 50) A IR &
ml e fit .

I AL % K& H2H HE 43 #r i ThinkPad
AL A L 5 i ( Windows XP A 30 58 BE AR,
CPU : Intel [ 45 W A% 1. 66 GHz, N 17:2 G, i 4.
320 G) , ik B W 2% \PCR 414 [ 1l T Eppendorf
25w, Milli-Q i £ /K AL T+ Millipore 23 w] , B
AR FR G T Bio-Rad 23 7], E-spect ff i 5 41 ]

W6 LRIl T Malcom 23]
1.2 XBHE

RN M AP 4 ST R B 0 % ¥
GenBank £ 4% 2 th R 219 17 Bk IK I kR 4H 347
H 4, 57 4 # BLAST ( Basic Local Alignment
Search Tool) 4 /4 , 3 5% H] Perl i 5 & 37 — it
AEFARFE . R R IR Y 3 SR & (V. vulnificus
CMCP6 | V. vulnificus MO6-24/0 . V. vulnificus
YI016 ) 1) 4 H R 41 700 K& KT 91 43 ) 5 14 A4S
BT 14 4 i DR 20 900 5L PR 4] #E 4T Blastn B Xt
SN Bk S L E=0. 001, [R] b A% R 5 49 K B =
300 nt, Sy FE— 204 e O 0 HH AR R e ) R S
H LT A5 2 19 2% R )y 51 7 2] GenBank %45 P
TR & A~ 317 Blastn F %) 43 #r, i 3% 5% 14 E =
0.001,

Fe AR W 69 4% F i e R AR IR E IR
R T 3% AL 9 3 E R K (APW) g
M TEFRAG D EEE S T IRG R
PR, R 5 BRI T B IR 2 DNA, 586 43 6 JiE
T s HoHe B o DA T2 HE Ok 1 62 4 TR 0 R o S
PEREFR B P P e I 3 AN BE (VYL 2692 VV2
0075 F1 VV2_0939) , >R ] PCR £ A B IE & {11945
SR GE . A Primer premier 5.0 £l Oligo
6.0 FMiitx 3 N AR 51 Y ¥ 5, 51 ¥ 4 FR
43 BT R 12692 20075 F1 20939 (£ 2)

&2 PCRYEHAERSY

Tab.2 Primer sequences used for PCR amplification

519 % FR ET 5197 51(5-3") BT 51 P (57-3") iR kLB C P RN bp
primer name forward primer sequence reversed primer sequence T, product size
12692 AAACCAGGATGCGTGTAAGG GCCAATGCCTTCTTCCATAA 56 151
20075 GTTACAACGTAGCGCGTGAA AGCGCATCTTCAATGTTGTG 56 205
20939 CTTGTAAGCTGCTCCCAACC TAACGCGATGAACTGCTGAC 56 275

BEAR R RE S A S TR A T < DA BRAY 15 B
AL 20 DNA g b, H1 3R 2 b 5l 4 15
PCR 4" ##% . PCR i {A % :25 wL 10 x buffer,0. 5
wL 10 mmol/L dNTP,0. 32 pmol/L 5| 4#j,1 unit
Taq W, 1 pL J& P20 DNA, I J5 o8 0 2l K 2=
25 wL;PCR JZ hj & 4:94 C 748 ¥E 5 min, i [q]
35 MEH K 94 T 20 5,56 C 30 5,72 C 30 s,
JEAE 72 C ZF T 4E ff 10 min, PCR ¥ ]
1. 5% Byt i W 05 e B Uik o3 A, Bl s AT [l g 4l 1 5
T .

bR S DR SR R 1 B0 E 5 AR S = 2 I

Jra—2 " % A4 9 MCCC 1H00066 fil TG
BAFRER K M 10° cfu/mL %] 10° cfu/mL #4710
5 e B o RE R R o 45 Wk BE BRI 1 mL, SR T35
EIEHOE 4 DNA, I DLt AR, 3 2 i
I iE4T PCR 914, 9734 7 W 1. 5% i bl 5k
JB& HL Uk 43T

K E o o ) A5 N 6 4 B A AL T K
7 it PRI A I TR 1 0 R AR TR A [
FARUE (GB/T 4789.7 —2008) " a2 1)
B o B g S BB ST 7 e TG A 1E R X 137
By 7K™ S AT IORE , S R T A 4R g (B, DL
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KA, W oe LB oy F g 6, B o
ok 25 ¢, Bl J5 A APW 225 mL, #JJ& 2 min
Jei A5 30 1 B W e B 2 K B AR TR N 37 CTHEIR
WHETE 8 ~16 h, MR & T R4 0 - 2
KA 2 B-ZHi R E(mCPC) Hifig, 4 39 ~40 C

iR 18 ~24 h )5, B HOP AR A5 BRI EDE L m F
HOARBIH H%EWR EHRE 1 ~2 mm 156 RH
% 34, XL T 3% FAAL BB A R K & (TSA)
IS EAR I,% 37 CH 35 20 ~4 h J5, #4725
A AR % B I (£ 3) .

RI3 SHMENEREESY

Tab.3 Biochemical-identification of V. vulnificus

T Rl IR EAR HFIG X - ) . Bt
o I UE V- A o I " e
| I IR N NG P G|
V. V. V. V. V. ) V. V.
Sfluvialis mimicus
alginolyticus cholerae furnissii  hollisae metschnikovii parahaemolyticus vulnificus
3% NaCl % 1L
+ + + + + - + + +
3% NaCl oxidase
3% NaCl iz B2 Jbi 2 il
+ + - - - + + + +
3% NaCl lysine decarboxylase
3% NaCl 42 I ¥2 Bt ) ) . N _ . . . -
3% NaCl arginine decarboxylase
3% NaCl & % B2 Jii 72 il
+ + - - - - + + +
3% NaCl ornithine decarboxylase
W+ SE I 0% NaCl
- + - - - _ + - -
growth in 0% NaCl
g Rk S 3% NaCl
+ + + + + + + + +
growth in 3% NaCl
I ER PESE 5 6% NaCl
+ - + + + + - + +
growth in 6% NaCl
1% PS8 10% NaCl
+ - - - - - - - -
growth in 10% NaCl
3% NaCl Jif#%
+ + + + - + - - -
3% NaCl sucrose
3% NaCl ¥ #%
- - - - - - - - +
3% NaCl lactose
3% NaCl Ff i {f1 4
- - + + + - - + -
3% NaCl arabinose
3% NaCl ONPG - + + + - + + - +
K= F ) 45 IR T 49 PCR % & 137 fhy7K FrIEHZERUE 1 ros . V. vulnificus CMCP6 | V.

PR TE APW T 8 ~ 16 h J5, B F I 4 mL
ST T A5 41 DNA, SRR 2 Hh g 51 9 #
vwhA JEB 519 43 AT PCR 714, 7 14 =
YT 1. 5% 35 0 58 e vl UK 23 A, BB S 2 AT 1
AL I T

2 45

2.1 WLREFRAZFFEGBEHGNERNY
MErREER
3 ARG bR A 25 B P04 Bk S

vulnificus MO6-24/0 . V. vulnificus YJ0O16 & H
169,129,178 A~y il 5 S 1 36 A1, 3 4 ) 7 L
BN A AE N Y AN R R E R ORI T
GenBank 3z E , g £ 2011 4210 H 17 B) , 7]
Vi D v A RS D S A TR R R R PR AN [R) k&R
Z[6) AR RL R BE (PR — B = 90% ), 2 B[] 5
F KA 7E V. vulnificus CMCP6 1 V. vulnificus
MO06-24/0 X Wi bk & | LA /9 4 18 A, {LTE
V. vulnificus CMCP6 Fl V. vulnificus YJO16 X P>
R BEIILH BN 8 4, {NAE V. vulnificus MO6-24/
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P/ I

37 %

O Fi V. vulnificus YJIO16 X W HR R FHAH N 6
AN, M AE V. vulnificus CMCP6 | V. vulnificus MO6-
24/0 V. vulnificus YJ016 X 3 ~Hk & (8] A 1 H

34 (RAME D) o FATHEM AE 3 DR R BIILA

14 34 A~ 473 I T 40 Ao e S P 3 A1 AT A L Y
BT IRR bR 2 A A, BRI, BB 34 4 g
PR Sy 0 T A 300 s 114 A s 66 [

x4 GlEINE 3 1N E V. vulnificus CMCP6 . V. vulnificus M06-24/0

V. vulnificus YJ016 AL B MHESEE
Tab.4 The shared V. vulnificus-specific genes within V. vulnificus CMCP6 ,

V. vulnificus M06-24/0 ,and V. vulnificus YJ016 strains

FE K 4 FR gene name

V. vulnificus V. vulnificus V. vulnificus HERES
' ' ' ’ annotation
CMCP6 MO6-24/0 YJ016

VV1_2207 VVM_02116 VV2166 hypothetical protein

VV1_2329 VVM_02384 Vv2012 hypothetical protein

VV1_2332 VVM_02387 VV2009 hypothetical protein

VV1_2338 VVM_02398 VV2002 hypothetical protein

VV1_2339 VVM_02399 VVv2001 hypothetical protein

VV1_2347 VVM_02415 VV1992 hypothetical protein

VV1_2555 VVM_02816 VV1736 hypothetical protein

VV1_2557 VVM_02819 VV1733 hypothetical protein

VV1_2558 VVM_02821 VV1732 hypothetical protein

VV1_2692 VVM_03186 VV1598 DNA-binding HTH domain-containing protein

VV1_2891 VVM_03418 VV1378 hypothetical protein

VV1_3242 VVM_02645 VVI1791 hypothetical protein

VV2_0026 VVM_01022 VVAO0533 hypothetical protein

VV2_0033 VVM_01036 VVA0540 hypothetical protein

VV2_0075 VVM_01105 VVA0582 anti-sigma regulatory factor

VV2_0244 VVM_01537 VVA0749 hypothetical protein

VV2_0611 VVM_02216 VVAIll64 hypothetical protein

VV2_0822 VVM_02456 VVA1288 hypothetical protein

VV2_0857 VVM_02534 VVAI1328 hypothetical protein

VV2_0897 VVM_02675 VVA1371 hypothetical protein

VV2_0902 VVM_02682 VVAI1375 hypothetical protein

VVv2_0939 VVM_02814 VVAI1428 ABC-type branched-chain amino acid transport system, periplasmic component

VV2_0951 VVM_02833 VVA1440 hypothetical protein

VV2_0972 VVM_02870 VVA1463 hypothetical protein

VV2_0988 VVM_02906 VVA1480 hypothetical protein

VVv2_1035 VVM_02997 VVAI1531 hypothetical protein

VV2_1298 VVM_00271 VVAO0139 hypothetical protein

VV2_1300 VVM_00275 VVAO0140 hypothetical protein

VV2_1312 VVM_00294 VVAO0150 hypothetical protein

VV2_1340 VVM_00350 VVAO0179 hypothetical protein

VV2_1371 VVM_00397 VVA0209 hypothetical protein

VV2_1389 VVM_00429 VVA0225 hypothetical protein

VV2_1626 VVM_00847 VVA0438 hypothetical protein

VV2_1694 VVM_02841 VVA1443 hypothetical protein
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Vovulnificus
CMCP6

Vovulnificus Vovulnificus

MO6-24/0 YJO16

Bl tlEYMEREEEEIAMKERBS R
Fig.1 Venn diagrams indicate the number of
shared and unique V. vulnificus-specific

genes within three strains

fE3% 34 M bR B i A 3 MR E A
RETERE , BAIAE V. vulnificus CMCP6 #k & 1 1)
45 W VVI_2692 . VV2_0075 F1 VV2_0939
VV1_2692 K& R B Oy 4 B 75 A MR e - B A - 18
TEZE # 1 i) DNA %454 2 B ( DNA-binding HTH
domain-containing protein) , % & H & J& #% 1 E A%
A A S A TEML N & RS AL S A
PR A syt g B oh R A AT V20075 JE A
3B M 4 b anti-sigma regulatory factor f 45 H , 1%
HATTZ M TEMNEN, Z 5" K AP
BRI N KRR T B TS — RO A
W VV2_0939 FE IR R O i B I B R
4 & & ¥ iz H B ( ATP-binding
transporter, ABC) , 1% 2 F MR 55 A= 9 1) 240 741 3]
SR NAR N ES A 3 A, — PR Y
HinEH, CREFI K ATP 2L RE R 25 &
VAT s B E A 2R AR .
B A RE T A 2 Ak
Hx 3 A O A R Y 3 TR AR S A3 1k B R s
I, oK 5 L PCR SR IR IE B AT Y 4 Sk R U
DA R i 7 it v ) A I T ) A
2.2 QlGFIMEYMEREERAEERITFNER
R RGE

DL RO IR B A 14 ARIEQIMGINTE (R 1)
R 4H DNA 4, & A PCR 45 A 56 i 5 1%
HE I i 3k 3 R A R S VIV 2692 VV2 _0075
DL VV2_0939 3x 3 ANJEPIAE R PCR 43 (1 46 I
AUARET AR 15 9K B 25 F 41 DNA § 38 1 H 19 4%
i (B 2) 5% Bik 3 AN ) PCR 47 14 7™ ) i 17
Bl 4 A6 IE 00, 7 15 A% BR I 51 /5. GenBank Hr i
A7 Blastn F X238 52 75 S A 495 9K BT 3 56 B A 3

cassette

i e A 3 4> 6 £ 9T A TR % 51 4 O PCR
K ek B A R A R S

M 123456789 10 11 12 13 14 15

151 bpp

(@)
M123456789 10 11 12 13 14 15

206 bp P

(b)
M 12345678910 11 12 13 14 15

275bp P

©

2 PCRENIBEREEMFRMEEKE
(a) VV1_2692 BN 7 515 (b) VV2_0075 2 [N (9 45 5 4 5
(c) VV2_0939 B[ () 5 514
M. Bio Marker I; 1. @ 9 & 2. B LK 3. LA 90
s 4 YRGS SRR 6. Fh e IR ; 7. W B R A S v
FIIRH ;8. BAGIEVD T IRE ; 9. M IR BRI 5 10 S5 & B
QW s 11 G AR 12, iR BRIE; 13 Bk g
FFW s 14, R BRI RFF R 15. KB A 0157,
Fig.2 Evaluating the specificity of VV1_2692,
VV2_0075,and VV2_0939
(a),(b),(c)show agarose gel electrophoresis of V. vulnificus-
specific PCR products amplified using primers of VV1_2692,VV2
_0075,and VV2_0939,respectively.
M. Bio Marker I; lane 1. Vibrio vulnificus; lane 2. Vibrio
parahaemolyticus; lane 3. Vibrio mimicus; lane 4. Vibrio
fluvialis; lane 5. Vibrio alginolyticus; lane 6. Vibrio furnissii;
lane 7. Salmonella paratyphi A ; lane 8. Salmonella typhimurium ;
lane 9. Shigella flexneri; lane 10. Shigella dysenteriae; lane 11.
Staphylococcus aureus; lane 12. Staphylococcus citreus; lane
13. Enterobacter sakazakii; lane 14. enteroinvasive Escherichia

coli; lane 15. Escherichia coli O157.

W — ZR 5 e B Ao FE ) 0 0 T T o TR A TP
P41 DNA I LAt o B Al #5417 B PCR 738, %
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o 37 %

B VV1_2692 . VV2_0075 F1 VV2_0939 L prikit
51 490 4 5 AT A I B 43930 4 107 10" A1 107 cfu/mL
(1 3) B 3 A4 05 9 e 56 R BT ik 5 1 9 H
T PCR A I B LA 3¢ v 1) RS

M 1 2 3 4 5 6 7

151 bp P

151 bp

B3 PCR &l 2R E F A9 R 8 & Bk E
(a) VV1_2692 JEP ) R 8% ; (b) VV2_0075 kA ) R 8% 5
(¢) VV2_0939 A iy R A5
M. Bio Marker I; 1 —7 & 75 0445 9 B (4 15 & Mk B M\ 10° cfu/
mL % 10° c¢fu/mL.,

Fig.3 Evaluating the sensitivity of VV1_2692,
VV2_0075,and VV2_0939
(a),(b),(c)show agarose gel electrophoresis of PCR products
amplified using primers of VV1 _2692, VV2 _0075, and VV2 _

0939, respectively.
M. Bio Marker I; lane 1 to lane 7 indicate the bacterial

concentration of V. vulnificus from 10° cfu/mL to 10° cfu/mL.

2.3 k=gl N E Y AR
R A% 48 A A 5 R T G I HE AR R I R

PCR 3573 HIXS BUIN 17 22 A ST 3 10 137 4y it 7™
ity B3 9 BT R AT ARSI, R o A 2 Ak o O
SERE) 39 BRI, M4 T VVI_2692 VV2
_0075 ,VV2_0939 Fil vwhA 3X 4 /K5 8 45 3 A A
PCR £ 72 73 31 % 72 15 51) 38,39 39 F1 39 #k Q14
M (K S5) .

3 3

B TR 2 ¥ p i 7 it | S O 2 PE T A
TR R kg bR s 52 0 M E T 1 T R R K
s ST AR AN R BAR U, (541
BRI EL R BRI AR 2
TiA A FE AR AG I A5 20 B IEAR B R P — A — &
BT ~10 d A RESE L — AR i (2 20 3 77 )
9 46 8 AR PR Ot e A AR AR T Y ] 35 B
TAR G A AT R R S A A I i 1 . &
H PCR H AR MMV ZBUR M HE T B, B A
PRI R R TR RS S
o™ o EARBTH,— A A M PCR # R 18
1~2 d PRI A] 58 B — 2 AR O 1Y 28 08 AR, PRI
PCR HARTE A DU ¥ 7 ity v B 45 9 T 1 ) A 2L A
B A PR T

B, HHT PCR HATER I A 1 9K 5 o A2 o
T e AN R B PR Y P 81 (16S rDNA il gyrB Jik
PR ) 22 O M G A L D (vvhA SRR
1 T A HE AR B R B0, By 5 Wi 4G 00 45 23 ) Ry
ST AN RO AR A D 2 2R AT A B I ik
TF A& 48 58 22 T B4 IR G A D0 Ay SE AR B R B )
HAERWETE 0 E T A i B2 1 BIF 58 SR, [R] i
Shy B v G B AR B PR RS S i AN e 4R TR
1 JEL B R T 1 o Bl R DR O B R AR 15 B
R RJE V2 AW R AN TAEC £ 5%
AL, E 2011 426 H 7 H, 7F GenBank %{ & J# tf
WS 1379 il g 1Y 4 L DA R A, e R e
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BET R EVEE L Rl T B 4
F9 43 A A1 PCR 2356 Tk Ok Blp [] 4 41 200 7 7 B2 b /9 T
VEAE BB 43 B0 7 o 28 88 T, 0 504 240 M 3 A 4=
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1y Salmonella serovars'™ F1 S. enterica'® " L J

Bl i P 9K B (V. parahaemolyticus) [31-32] e

http : // www. scxuebao. cn



5 757, 4 BT I BR ) b A S A 0 R R 2 AT ) e i B A 797

x5 BB7THE~R

BB R R ENEE R PCREER

Tab.5 Comparison between biochemistry and PCR assay to identify V. vulnificus in 137 seafood samples

e A M R v B A 2

positive results using

T 77 i 2 531 SR

seafood samples no. of samples

PCR 2 [ L4551

positive results using PCR assay

biochemistry VVI_2692  VV2_0075 VV2_0939  vwhA
K it Pseudosciaena crocea 4 0 0 0 0 0
/Nt Pseudosciaena polyactis 6 1 1 1 1 1
i f Trichiurus haumela 6 2 2 2 2 2
if ff1 Trachinotus ovatus 8 0 0 0 0 0
™ 3 [HXTUER Penaeus vannamei 9 0 0 0 0 0
=Y T 1% Portunus trituberculatus 7 0 0 0 0 0
G D1 Mytilus edulis 11 3 3 3 3 3
W Meretrix meretrix 11 2 2 2 2 2
45 1% Sinonovaeula constricta 25 5 5 5 5 5
B4l Scapharca subcrenata 25 9 9 9 9 9
H WG Concha ostreae 25 17 16 17 17 17
£t total 137 39 38 39 39 39

I, DA 35 PR 21 7K S R AT A% R I 91 | B X6 4 A o
R A A3 9ICTRT PA A 0 s 56 PR i) S B R RT AT 1
AR A RS A 0 O ik, % 3 A5 9K
PRI PR 3R 1 42 3% [ 41 8% R ¥ 51 43 51 55 GenBank
O AR (9 B 2 5 91 9 47 Blastn b X, 5 8 % g
E=0.001, 7Ei% 4 1F F 0 26 73 30 (4 )77 51 JL -7 A wf
AE7E GenBank W4k 3| [ YT 51 LA N
i 6 A5 3 A A% R 2 B 43 IR B 1 ) R R A T A
M 3 Bk Al IR ® V. vulnificus CMCP6 | V.
vulnificus MO6-24/0 F1 V. vulnificus YJ016 1 43
TG B 169 (129 1 178 A Rl Sk 3 R, H:
T34 AN 3 MRRRILA M (& 1,58 4) X T RE
SR IR P 32 40 A B 4 P S SR AR L A
HOHL PCR 5 o v C 7 BRI 3 AN 1 A 0 A Sk
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PEAT B AIF , & BIX 3 AN 5 PR 3 6] 405 9 7 4
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K PCR F7 A A P A 1 9 B B2 170 Ay sz ol B sk 1)
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cfu/mL) S e Abh, 7 ST BREE R 5 AR
VV2_0075 Fi1 VV2_0939 3L [H [ K it % 5 1% G5 A
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Identification and evaluation of Vibrio vulnificus-specific target genes

FENG Lifang', CHENG Xingbin', HE Shanshan', LI Jianrong'*"
(1. College of Food Science and Biotechnology ,Zhejiang Gongshang University , Hangzhou 310035, China;
2. Liaoning Key Laboratory of Food Safety,Bohai University, Jinzhou 121013, China)

Abstract. Vibrio vulnificus is a marine seafood-borne pathogen that will cause death in susceptible
individuals after consumption of raw or uncooked contaminated seafood around the world. So,early detection
and identification of V. vulnificus strains in food and clinical samples is essential for diagnosis and reducing
the incidence of food-borne disease. PCR assay has been one of the most important and extensive method to
detect pathogenic bacteria. Previous study depended on vvhA as the target gene to detect this bacterium. In
this study, we constructed a local BLAST database and identified 34 candidates as V. vulnificus-specific target
genes distributed in 3 isolates( CMCP6 ,MO6-24/0 ,and YJ016) with published completed genome. Among
these candidate-specific targets, VV1_2692,VV2_0075,and VV2_0939 genes are known for their functions,
while the rests encode hypothetical protein of unknown function. To evaluate the specificity of above 3
genes, PCR amplification of genomic DNA from a V. vulnificus strain resulted in a product with predicted
length, whereas no products were detected from 14 non-V. vulnificus bacterial strains. The minimum
detectable limits of VV1 _2692, VV2 _0075, and VV2 _0939 genes were 10°, 10", and 10° cfu/mL,
respectively. A total of 137 seafood samples (e. g., fish, prawn, crab, shell ) from Hangzhou city were
detected by both PCR assay and biochemical method. Among them,39 V. vulnificus isolates were detected
using biochemical method, while 38 ,39,39 ,and 39 V. vulnificus isolates were detected using PCR assay of
VV1_2692,VV2_0075,VV2_0939,and vvhA genes,respectively. The negative result of VV1_2692 probably
resulted from its relative high detectable limit,and both VV2_0075 and VV2_0939 genes might be suitable
species-specific targets to detect V. vulnificus in seafood. Moreover,28.5% of 137 seafood samples contained
V. vulnificus, and oyster had the highest ratio (68% ), suggesting status of V. vulnificus pollution was
extremely serious in coastal seafood of Hangzhou city,especially oyster.
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