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Study of Vibrio parahaemolyticus of multiple locus variable number tandem repeat analysis
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[Abstract] Objective To provide accurate molecular typing method for tracking the source of Vibrio
parahaemolyticus (VP) infection cases by evaluating the discrimination ability of multiple locus variable num-
ber tandem repeat assay (MLVA), and understanding preliminarily variable number tandem repeat (VNTR)
gene distribution characteristics of VP. Methods 108 VP strains were isolated from clinical and food accord-
ing to serotype and pulse field gel electrophoresis analysis type from 2006 to 2011. The genotype of VP strains
were analyzed by MLVA method. And the genotype capacity to 8 VNTR sites of VP strains by MLVA methods
were evaluated. Results The 108 VP strains were divided into 101 MLVA types and 46 strains 03:K6 serum
type were divided into 44 MLVA types with 8 VNTR sites. The resolving coefficient were 99.86% and 99.71%.
The discrimination ability of MLVA with 8 VNTR sites were better(Dlall> 0.60). The polymorphism index from
high to low were TR7, TR4, TR10, TR2, TR1, TRS, TR5 and TR9. Conclusion The combination of ML-
VA’s 8 sites for VP strain’s genotype are suitable. There is a good application prospect of MLVA for tracking the
source of VP infections.
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B9 1 YN (Vibrio parahaemolyticus, VP) R —  RHFMH KL & 60%,2007 4-2011 4E Y| 77 Bede
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FIVRME, SR A5 YR IR 6938 BR IR A BY T XF VP
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H A% 40 08 4 B A 0 IR R A It V& AR 4 B ALY
FoREH M ER R kT RA A Al
REAAR P FoRITEETHEEE KT,
BERFIRE S8, BRI T VP Bk R 58
B, BfERA R B RKIEZ S LY 1SS
BN ZALEF S BT R Bk v 3 & B UK
(pulse field gel electrophoresis, PFGE )73 #7 % , PFGE
EHAINNAE S TN SR, 208K
H BX B £ )75 7 7 (multiple locus variable number
tandem repeat assay, MLVA) & —FHRE Y 734 2407
HABKEEFINHFHE, ELPCR AN EAM,
A[HA T 240 A # H 8 B E B F 5 (variable number
tandem repeat, VNTR )i & B4 B , /2 1 W7 [=] Fp 40 74
ERRERE LR —FE Ak, RNERIERE
B AT RIS [F) B 5B BR A 4, B MLVA S5 R= af L)
HERER, ETAFITRERMSITHE, BEJLE
RIEME R o F a8, MLVA AR T
PFGE J7ix  BfE i A F AR, & RFEEM .
HER Y, MLVA BLE IR BT RIEATE L BUZERR
HREEMEZ S HITHEREE T 28, ML-
VA 75 PFGE K EH S &6 £ E E > C #ik
%, WHFFR ,MLVA FEENAF VP 4 BB,
B ARTE N KW VP &9 MLVA 2 BIRIE . ASCHE
HC 108 k735 B Wm R A& B VP B EAT ML-
VA RST80T MLVA FiEATHE VP E
ARG R AT, EA R M VP MR R L LAT
shZSrAr, A VP #4230 W50 A% gy TR B JR R AL TR
T MR
1 #MH5H%
1.1 X4 KPS M RR PFGE #4 51 i A ) (AR 2
i ] R o5 Sf VR R 4R B TE K BRI PR ), R BRU T 108 £
SEAREME SRR VP ERM A 22 FE 0L m
AL K 68 # PFGE EIFIAY VP MR, B
1 95 Ay TR I T S e i VS M T R O VR A Pk L, 8 Bk
ABRBEERRRRRBEREE,S RV EGRBEK,
108 ¥ VP 1 ,2006 4% 2 #%,2007 4 18 $k,2008 4
13 ¥£,2009 4F 11 #,2010 4F 17 ¥k ,2011 4F 47 #,
HAPBHRBEKRT | (I ERAE 12 %, 4510 03:K6
(46 ¥ ) 04:K8 (13 £%).01:K25 (8 #).03:K29(8
B) .04:68(5 ¥ ) .01:K36(4 ¥ ) .04:K13(3 ¥ ).04:

K9(3 #k) .08:K21(2 #).01:K56 (2 ¥ ) ,05:K17(2
BT O1:K41 (2 #% ). VP BBREE | SRINIE LA
10 &, /3 %1% 04:K12 .03:K1,04:K11,03:K41,04:
K55 .05:K68 .03:KUT . 01:K69 .06:K18 1 02:K3, 4+
ERRE 1,
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121 FEMESHAN BEEREKRRLRA BIO-
RAD 2 FAE 7=f) Quantity One 4.4.0, 43HT8 00k
EP BL 3 A FR 2 B 4 7= i) BioNumerics 5.1 ¥ ff,
Ji A M KA Takara 22 &) 89 100 bp DNA Ladder
Marker. Jb5 SBS 3 E £ AR /A @ #Y Gold-View DNA
P ¥t Promega 7~ 7 #) Go Taq Green Master Mix Al
Takara %> A Agarose Regular,

122 EHR%E 108 ¥k VP F,98 B K tdh (+)tlh
($)trh (=) HEH AL, 8 ¥ 8 tdh (=)thh (+)trh (=) ZEF
72 #N tdh (+)tth(+)rh(+) IR A, B VP H R
# % B E R bR GB/T 4789.7-2003 77 Bkt 47 & #%
5w, A A AE RS A ST M E T
SRIME RN E R SR BN EERE
R VP IR R IE, #64T K B E £, R F AR
mERTFHES S KEKESHBEZE, 121 C
T 1h, UBEIRKHR, THEUEOCER S04
em, 10 000 r/min B0 5 min, F#H0 LER BT
7100 ] FEW SMEDRZ RS HTF 0 BMLEF
M%E,

123 MLVA 4% Ofi S#EH 5519488 1
VNTR {3 5519751, 5 BESCER ST W7 & R 444 F
AT &ML E SIS ERE( L) HSA
FRAF A (IR 2), QRN R RN R
SOpl RN AR, P& LTSS 1w, 5k
FEH 10 pmol/mL(TR7 LT #5194 1 wl, 51 9.
JE K 20 wmol/mL, LK E K 0.4 uM, HEFI YK
WY A 0.2 uM),Go Taq Green Master Mix 25 pl,
DNA ##R 5 pl, B F/K#E 50 wl, PCR R M &4
B AB,C =FMIRA, Ko ARR N .95 CHAE M
15 min, €94 C 305,62 °C90s (EERFEM 0.2
C),72 C 605,20 IR, #E 94 € 305,58 C 90
s,72 °C 60 5,20 MEFF , £ /7 60 ‘CLEH 30 min; B &
%4 .95 CHIZAM 15 min,94 C 305,61 € 905,72
C 605,30 MEH, #JF 60 CLEAH 30 min;C & F
4 :95 CHIAE M 15 min, 94 °C 305,60 °C 905,72 °C
605,35 MER , 85 60 CIE 30 min, @ K&
FE N B 6~7 Wl ¥ =4, E 1L.5% M3 AR B
B K, BLE A 110 V, BLIE 400 mA |, H K A 6]
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£1 108 % VP MM MER &R

1 ¥ U5 Ak B SR B AL (%)
03:K6 BEAHBREMEREE (DBRMHO) 2006-2011 46 4.59
04:K8 EHE(ORBHEERREEQ) 2007-2009,2011 13 12.04
O1:K25 BEGBEHEEBEREDRMN () 2006-2008,2010,2011 8 7.41
03:K29 [ETE)) 2008,2010,2011 8 7.41
04:K68 BES) 2008,2010,2011 5 4.63
01:K36 BE4) 2010,2011 4 3.70
04:K13 BFE(3) 2009 3 278
04:K9 BE3) 2011 3 2.78
08:K21 BH(2) 2009 2 1.85
01:K56 BE2) 2010 2 1.85
05:K17 T &(2) 2010 2 1.85
01:K41 BEQ) 2009,2011 2 1.85
04:K12 B_ED 2008 1 0.93
03:K1 B 2009 1 0.93
04:K11 mE) 2010 1 0.93
03:K41 BEQ) 2010 1 0.93
04:K55 BHE 2011 1 0.93
05:K68 BH) 2011 1 0.93
03:KUT (1) 2011 1 0.93
01:K69 BE) 2011 1 0.93
06:K18 BA) 2009 1 0.93
02:K3 2HE) 2008 1 0.93
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F-TATCTACAAAGGTGGCGGAGAT
TR1 VPTR7 A
R-AAGGTGTTACTTGTTCCAGACG

F-GCTGGATTGCTGCGAGTAAGA
TR2 VPTRS5 B
R-AACTCAAGGGCTGCTTCGG

F-ACATCGGCAATGAGCAGTTG
TR5 VPTRS B
R-AAGAGGTTGCTGAGCAAGCG

F-AAACGTCTCGACATCTGGATCA
TR8 VPTR4 B
R-TGTTTGGCTATGTAACCGCTCA

F-CGCCAGTAATTCGACTCATGC

TR9 VPTR3 B
R-AAGACTGTTCCCGTCGCTGA
F-TGTCGATGGTGTTCTGTTCCA

TR10 VPTR6 B
R-CTTGACTTGCTCGCTCAGGAG
F-aggtgacactatagaataTAACAACGCAAGCTTGCAACG

TR4 VPTRI C
R-gtacgactcactalagggaTCATTCTCGCCACATAACTCAGC
F-aagaaggpcageaticaaagTGATTTTGAAGCAGCGAAGA

TR7 VP2-07 C
R-ctgegttetgatttaatctg TTTGTGACTGCTGTCCTTGC

H} 40 min, BLIKEEH G LM RGEMEE R, H 100 M IAKEZHEITHESTFSWMT  TR1(CTGCTC),
bp DNA Marker K8 € /7 FEM K/, SRFB 40p]  TR2 (CTCAAA),TR4 (CTCTAT),TRS (CTTCTG),
ERREBHERNFNF, @OEFREKEZRNHE  TR7 (AGCAAC),TR8 (GACACA),TRO(ATCTGT),
DL R BT . 5 1 RIMD2210633 £ 3£ FNEF51,8  TRI0(GCTCTG), F A Bionumerics 5.1 4, % H
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MLVA J5 B &I i it i T HAF A, RZHR
RARREMERSBATEFHEMREEN 2 T4
R, ERWAAER, B R MLVA FEN AT
VP BBt 5, BEEIEMWMEARLAE X VP H
MLVA 47 B4R 8 A SRR H MLVA #1256 F VP
B 41 &Y, A PulseNet China #2fit TR X VP i)
MLVA 7+ F4r BB, o] LU & s % VP #5647 £ 30
W ATR AT, AR R Rk R BB R AR
AR R ER S WIEHE . 5 PFGE MLt , MLVA Ji#
FELME . ONE5EE MLVA X3 22 F# L
Mm% A 108 #k VP EERREH TR, @/ REH
4 DiE A KHLE 4, B Sl IR & R 1 A
EHAERRFB G W EETE, I PFGE B4R E
A 3d UL EAtE], T BB SR AR AR, T MLVA
MAEE AL BRI RF 1~2d Bl ], @W 5 FhrdE
2, BHRTRAC KL EN T VP K PFGE #r ek
R, BERENRBEWMAERS, EEEI;W
MLVA &R 5 Forth , EREMTTEEN,E TR
LREMEREE,OF A TR LERE M,

B H X VP 3+ 5 0 8 R B 5 K
P M REIE W R o, B VP BB R LR
W48 i vE RS 35 2 R 03:K6,04:K8.01:K25,03:
K29 .04:K68 .01:K36 %>, A CHI5TEH MLVA 7
PEREA R M R, AR R IR A 238 VP AR B,
FHMTFEKZEIMNEREST, ACHRFILER
T 84 VNTR fir &l #4734l , X TR7T WA $ 1S
ik 0.964, JLF AT LA E B MK, HE S &S,
045 Bt 23 3 073 8 T BE £ 2 2 4% T Bk 0 TR) TR 4
AREEEW, A, ARSI K TR {7 & %t
THE 03:K6 1 &Y 1938 7 7 B , o P i 3055 ,
W AL ST REE S & F 03:K6, BT ELEELR
B — S HE AT

AR BARERT T KBAANREMER A
BHRk BESEKKERY BESETERAHE
BRMLE R KR, BB FMTRBRRGER LR
SAIRIR B bR, i — T4 MLVA Fik, AR5
kA 8 1~ MLVA {ii &, Bl TR1.TR2.TR4.TRS . TR7,
TR8 . TR9.TR10 M Bk & N FHiE & T VP B HE 8 4
¥, BEWAE TAEER TAERA SRR IE 5y B HEHA
MLVA F7 %t VP & I 5 95 ) 3 I8 A0 B0 A R 4f
B o FH AT
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