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 ENEVibrio) RARBETRENEFT A IR ANEZLRR S W EARA NS EALNEEREZ —.
HEXRBATEHRE R AFLEGTRENSTLE TR CNARNFT LA PN A SETNEASRE
LFAPERERAAANE. FRBEERALLERE BHERBRAAZATENEA. DATHRER AR
ATFRAFETLARBTPCRLABERFHTEB T PCROARE K. AH AL REH A B 68 HH
FHTHENEFE AEE . TREEE AR . RBEFEARATAA  EXER . REAMEKZ, EHETA
TAENGRAERNANBEE.FTUAATER T PCREAN DB T EZERENTR A EREEH . T ELER
METER. ASWEASNE B A AN FE"H PFGE 3 5 4 K K R HE KW IRSPCR 48 F %
B4 ARHAAAANERBETERH AR B E. CACEFBZAFES T, BN ELAGRIT T &,

XER: RE 2 T2 ReBE XK LEAPCR

FES %S :R378. 3 X ERARIREG A TEHE:1671-6647(2010)04-0563-07

WEE (Vibrio) KB TINEF, B—REMAEEN ZoGHEZIRHER. BARPINE LR
MEE . HAECHRENILE 200 2/, HpEAH 12 MR, IMEELINE (Vibrio. cholerae) BT MIRE (V.
parahaemolyticus) BIGINE V. vulnificus) MBI E (V. mimicus) Z3F AME BRI BURME, 7 3]
AR T B R S T K, sl A I ER L AR B I A 4 5 L A, TR A R K TR R B P R O R L L WA
PR MAEFCENAEEREZ —. B, K3 -MIABES. SR IMNETEREN TENTIRE
JE A SR R RRWREMET, 2 SZa0Y,

HRT » A TN A9 23 YR 32 Z R0 R AR I B AR A, 7T 20 o SR R BRI 7 20 B R B R 3K

RAD G RIBARATHE LW 40 B L LT 23 24 L 2oy B W T A 4y 4 LR 2 67 B ARG+ WK B R (MLultilo-
cus Enzyme Electrophoresis, MLEE) , X #6757 1k B SR H 3858 30, 1R 78 4 Wi A L6 BB AH DL 3R BUH s 45 %%
AR ERNEARZ REE, HESASE R REZ 2] — & R H, 4012 W 115 5 55 o 0 B R 5 K75 .
o JE A B A R R X Ay R R S5 . B R R A R T 4 T SR B 43 BB R IV 2 4 B R R TR R AR W) o

ST RFERFEMAFERE TR AR LB FEA (Polymerase Chain Reaction, PCR) #4943 BI$ AR Fi
AT PCR 543 BIFOAR , FoAp i i T 15 BE A Ut L mT Ak L o i e PR A 2% R T A8 3 T
2R 5 5 A T A Y i A e D A R R AR L BT DAAE X TR PCR SR 20 B Iy SR 45 R AT R

1 #K#F PCR W4+ 8 ik

PCR S VT LATE 548 A B 1) AR5 52 B B SR R (DNA)Y RS #EAT R B3, AT 328 2 7T LA 3

* W% HH:2009-08-12
FENT B - E R H S TS R SR R B K £ 2% SR T BOR A R 5 % & 4R (2006CB1018030) 5 A [ 7K 7= ) 2 BF 5% B 7K
FR S H B AR TSI LR I SR — R[] S 78 K S 3 T B 3 IH AU 9 L e g
BRI BE(1983), &, Wb BRI A W+, BN I KPR F 8 R AEYHARFEH Y. E-mail: jlangxiaod367@126. com
» BIESE, G, PR 5 LA SN, EENBEEKT R N FE R R AE AR TIPS, E-mail: cqhu@scsio. ac. cn
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NEWE B R TR BE AR BRI B vk A B H 9. B T PCR SORFEMY L 45 R MEHT . 7 e fa] B2 L 2% R RR , A48
H TR ZE#R PCR M THE 2, BRiw N TINE 288 PCR FEEERILY #2351 (Ran-
dom Amplified Polymorphism DNA, RAPD) . PCR #: il & & F 5]/ DNA Z 3§43 B R G . 9718 H Wik
B L2754 (Amplified Fragment Length Polymorphism, AFLP) . R &l B B K B 2754 (Restriction Frag-
ment Length Polymorphism Analysis, RFLP) | {4 FR #] 2% /2 & PCR (Infrequent-Restriction-Site PCR,
IRS-PCR) f1& & H N7 S 4B R (Multilocus Sequence Typing, MLST) %,

1.1 FEHH B L1 DNA B KR (RAPD)

RAPD, ZEH—RFMEBMZERFF] (10 53 18519, @ 519 5 AR DNA 751 AL B 2
7 PCR Y8 . ¥ et R BB &L 7 AR B 2 45| P[] AR DNA X BEA BB 38 . Ak, 2R A
HHFEX X BA AT DNA R Btk Jh A SR R A8 , Wi v] e 5 20X 2o 58 45 6 (0L 8 19 40 A K A2 4 D 38
6. IO P ) DNA Jr BOR 22 PR BEATAR U L 20 A7 » s 7T LA S R S () W b D 4L F) DNA 45 5
MR EAMI#HT /3. RAPD ERMEREEAESE) L 2R E . RE. AR TRk R gt sw, —&
ST 2 AR08 047, AT AP N R IR F I T LB R ZR LB N SR B REERE
F B, BEARMTEEARS . Goarant 1 FI ] RAPD XT 8728 A9 3B s JR AT T 40 F 40 L 45 2R
R AE S A IR WAT W BT RAPD B — R R AR 43 B 3 5 2 AES o 51 ok B
JUINHLIX B 46 AR A M , RAPD &3 2 BL A R B2 BE 19 25 20 L O @ I 3K 3 B 380 JR 0 0 A AT
a2 P2 AR SR AL T A ) B9 SEIRE B 5 Sudheesh 4557 ] RAPD J7 305 24 Bk &) 77 UL 9% 16 0 975 38 9 B 0 A7
FHE T REDHTEH 15 PREIE MINE A O MRS WINFE 230 2 KT, K P F gl ik 2 A,
DEFE R B %45 R 22 B T B I B 0 B 8 L I e JEE A st e

1.2 APCREMESFYE DNA £FHAB R

BITERRIENEERATHNERE ARSI XM EEZRBRE THERAE L —FfO B E
BRFH, XA A TIF SR R R ik b IR F R R R AL, R TT PR TS i B 5 Y X e | 2
FFo 4545 4T PCR, Y A R A Be . AR BBk AT LU R/ S B9 538 B AT AT LA 48 7S T b () 6% B
RZES: . W AMER)FICFEERNIERFS(REP) FlpE #EE HEFNA —BEFS (ERIO |
1.2.1 XA Hs+& AR5 -PCR(rep-PCR)

HENINEBFHNFE A (Repetitive Extragenic Palindrome PCR, rep-PCR) B¥ WA EHERNA T E 4
TR E B P A B R Bl Bk A AT B A N E R . WITEMIA X T RER DV E
WS RYEMR, AT RUER SRR RS B AT ERRE KRS, R
o3 RUARHERCHE BE 5 R R X AR DNA [ 48 BE 2SR 8055 , A 4 RAPD iR e tfss . xIEPT%E™ H REP-
PCR A ¥ 40 #RBIF ML PEINEE 434 21 N RS BERH GL B, HIEHREER 15% , 4588 KW, REP-
PCR 2} J1 48 8nT ik 7] 0. 953,

1.2.2 mERZTLREARA—2RFF (ERIC-PCR)

e EEE EEE N —3% P % (Enterobacterial Repetitive Intergenic Consensus PCR, ERIC-PCR)
MK RAPDEAR, EEFMASHEARFIRF X EARY 18~20 bp BT XF EHAMBHK KT
S THATFI B BRDA—, AT T 5 EHH LSS EE S RE . 07 U S 2 8 PR | Uk
MOPRE A RBMT R 4 FRRDFEFEENFL, SBHEMS RS LR RMEERNALR.
Kahla 4 i F§ ERIC-PCR ¥4 34 %R RAAR M E S IRNAE 4 19 MEEA, BRE 258, WP ERIC-
PCR & — #7820 4 743 8 )7 1% s Bhowmick 25NV 43 BY 5 E1EE/K 7= b 49 71 Bk BI ¥ I 9K 5 A ERIC-PCR
o33, o 37 MREIHE M IKE A& 6~8 > R/ME 500~3 500 bp B )1 B, 20 F K/NA 1 500 bp 89 1 BRAFTE
THAE T, 550 38 BREY M 5 431, B4y 13 AVHL, B H6 80 R 0. 945 Wong 250 1Y 17 5 J0) 35 A
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ERIC-PCR B HI16 %00 0. 98, HIN WX I 70 TURE J1 38 T PFGE M /- 2L .
1.3 ¥R BRRKESTHESHBA(AFLP)

AFLP ¥ BR &l M VI BGBG V) 1 BE K ¥ 28 B3R (RFLP) BT MR PCR B AR M @Rt 4s & k. v
B TR Y% DNA B85 . FEE A DNA 56 PR A Y SU8E U7, 73 78 P9 0 i b4 8 i3k, IR
Pr R AT A S R P SNBSS i T DNA SRR 378 1 Jr BOR R K & A1 IR, 4248
YR BB I Rk AE R P MR R Z R ZE R, AFLP RIS REEET . 4% R, . THTHHE
B A FE AL S AR T 5T, HLAE T S8 38 22 18] B9 BORE S W R T B AL BORE 20 A s B s R A DNA ZOR B R 1E R 2
R, 23 BF 0 B R/ TEAR R AR BE RO T BRI N ST e 9 5 A5 | 9 4%, BRI E RS BN B
U, Naris" g8 58 TAE 8%, AFLP $OR & B A R 79 4 2L RE J1 . 38 1 T W AT W5 % A A B 5 s Lan 2500
FM A AFLP SR 45 tREALINE HEAT T 097, R G 1991 AR M EALTAT W HE #Rr B 5 1989 4F 14
— B0 UL R A RIRATRI B — B [8) 5t B R 72 B2 B R s Thompson %517 i J AFLP # AR X 1991—2001
FEMNE B EIRY 106 tk O1.4k O1 Fidk O139 BALINEZEAT 7RI, 45 R4 106 SREFINHE N 7 K
2 A B B BT A (5] B 3 s A A 5 R B T 2R AL I X PR 5 AR A R T B AR AR R

1.4 MRREMERBRKESSESH (RFLP)

RFLP Z#F PCR 3 H A9 H , S35 F BRG] 4k P9 40 M8 B U0 4F i DNA, 7 A= R 8 A BR o Pk B U0 A B
T B AR DNA 22 [8) 72 1E 77 [R) Y54tk 0 A 55 20 24 ] T — b R ot P PAY 470 T T 470 7 [ o o B[] — o ol S (R
e A [ U0 7= 4 ot 2 5 A AR R A R B9 B2 1 B, DA T AR 2 Y I A i Z [ 78 DNA 3 T K F I 225+
LT 3 B A R FRT B, B S R B ARG . Suthienkul Z50%7 ] RFLP 2047 T 137 Ak Bl 75 10 9K B8 A W 44
Bl m R SEE A HA B MR LR, SR ER A Hind WIEYIJG, i A E # m EFEE R84 5 B, 1t
FAR C T UL B AR A 43 4 B s Parvathi 20 ] RELP ¢ 2002—2004 4F BB 43 B 9 27 k&l ¥ 10 9 1 £ T 4
R M RIEE 4R 5 B, I R R — LB kAl A Hae [l A1 Hinc Il B85 k5 19 RFLP 58 & K[ , 1 {1
Taq T L) f6LF & 18 ; Hidetoshi 07 B fif RELP SRIy30KF 49 B4R T 35 R 95 40 A% 27 A [ &
Ho 19 MFERE R 16S TRNA ZEFR A, YR RELP 2 — g R0 0 BJ7 %

1.5 {RIAFRFIMEA S PCR (IRS-PCR)

IRS-PCR $ AR J& 55 57 B o7 FF i & JB B9 — Rl B L R 4 B R, JRFR R 2 A [ A9 R 4 4 P9 1) Bl 9
b FEF H DNA, H A —Fh g 19 BE YDA s 38 %, 53 Sh—Fha b TR IE A0 BORs R s b b XU 4 3k, DA 82 47
B 7= ) B AT PCR 473, 484 J5 7 Wy 9 W5 A0 > s A5 PR ) 4 032 5 9 DNA JB 51, R IR R R B T 4 4
J B B A [ 7 5 PO M B R JC P K P B R TR B K AR o I T I A SR SRR AR A ) R T R A o R o
YIS 2 ERRE Y 1Y DNA R B . RS BEEWL PR R IE R B B R B s 51S
JEXF— L R TR A BERARE . Ren WA IRS-PCR Jr ik 45 #RV SEINE 40 1 24 D Bk
fE 50~600 bp Ry IRS-PCR #, FFiF B It 7 ¥k 5 PFGE A AHF A B I %, H IRSPCR F k5B R (D=
0.953) % PFGE &,

1.6 SEFEMSSBHEA(MLST)

MLST £iARYR T MLEE, MLST 873 47 2 X A9 0 7 497 » 1 2 F 1T 22 %) 20mer 2875 B9 45 5 PR 51 H70 k
IR AR E F I E , DUHOR A AT R B B BT 5 A RS X IE S AR T MLEE A fE B i@ 43
B BRAL A5  2 38 7™ W T HE T HL R P B IX — (R . HCAR AN 40 B 0 R S SR I L A B T T AT
P 2% ST (R UL T R R IAT IR EBF R B R B & Bt (R IR TR B . Chowdhury %2R
WA gyrB.recA.dnaE Ml gnd BZER P RIS N FIIH 2506 81 BRE T 16 > ML 7 2 A9 B 7 1
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IR T 43 R G AR T M 2 43 T T W X EE MR BB R R s Farfan 25U X 29 #REEL O139 BRI AT 6 1>
E AR HEAT T WP 4, MLST 4R 3880, 0139 B Bk 2/ FFAE 3 DA IR A9 T BE » M0 L3k 86 B #k 2 ] 1
FrEsE A4 Byun 5N 4 MERIEEIE 6 WRTATEK B 7 WORTAT B bR AN 38 [ v Bkl A7
T BT SRR 3 DNBURTE R R ER R,

2 AKHT PCR AR F 40 R s

ARH T PCR £ AR 73 7 40 B 7 B0 46 O R 3 B4 4 R (Ribotyping, RT) | Jik ¥ 37) 88 5 W Uk $2 R
(Pulsed -Field Gel Electrophoresis, PFGE) . Jii L& 3% 43 #7 (Plasmids Genotype) .DNA I Ff 43 B F Ju 48 {4
DNA [R ] ¥ N I B§ 73 A7 B R (Restriction Enzyme Analysis, REA) &, H o B A R 0 T 9K B 59 43 20 07 i
RT 1 PFGE Fifh.,

2.1 ZEESBELEAR(RT)

Bk RS 1 M THES B2 T8 880K, BAE DNA BB RFLP 2Rl - % 8k 49— Ff
rRTTE ERR IR A A I 0k DNA BRI 9 U0 B8 46 2 s Uk 20 B A Southern B . 5 £ 4RICH)
rRNA B R B BT A28 AR U830 B B [ 0 40 G 04T 20 B0 3% 00 1k 0 00 A 2 — Pl JH B0 SR 61 T T LA AR )
(AR A DL R o R R E T AR ST B GR BAE T R BB TR TR B AL IR B 40 BB Y
RN . B A 2500 B RIS 43 B I PN 41 O139 B 28 L B bR 21T 20 B 40 B 22 B, 4 B (3 PN R AT A9
Bk B BE A R B AT B R B AR R B TR — R B B s Marshall 8855 1] B 2O i 43 B B ARH 60 Bk A
VR MR 43 AR 15 BRI B 5 R 1 D0 407 X 2003—2004 FETREEMEEYTERA T BEEAK 64
PREIE IR HEAT TR R 2 B, 52 BRE AL M B AR Oh 41 B IR T, 12 BRom N B Bk 4 O 10 b A
3 Zorrilla F7 B A 4> BABARKE 34 RIFBEUNEN 43 AR 23 MROBR IR AL 30 HL AT 2 BB AR 3 R 13~19
FRER TR R . SRR X TR INFOR U, Bl 20 B2 — R U A9 r BT ¥ .

2.2 BkHIHEERL R KA (PFGE)

PFGE B9 B £ 5 0 38 T B iR B rb 18 38 A9 1A D10 8 o 28 A 4 1 e (8 AR R AT B U0 B U0 BOTE R S Y
R VK R G A Bl L 3 07 1] A BT SRR AR e S 5 3 ) K v e ) S AR R AR B R B9 20 B T TR BE AR R R A
A B RO ] TG 2 3 O (R Y R ko LT O e R AR A B R ST W R AT 5 T WA
it 5 ELBE T A RS2 30 % R 9 40 U5 2R L, A D9 2 H AT BT A 0 7 35 P O e o 5 iRl SR BLAE - A
BEZ BERT 750 kb ALK DNA 41, UK FRES <, BER FL AR R/ X DNA o TAEBER P B S gk,
HARZ #8500 B IR R TE HEAT PEGE 2y B 5) % A TR FEA#T) . Ren M B PFGE J7iE M 45 #k
BN 20 R 24 AN EEH AL A RIS 95. 306 Wong SRR 20 B 11 YN L BRHH A 3% 1= 4 15 A 1 ZA 3 IX A
535 tRRIMINE A Sfi 1 MYlJa#t4s PFGE 20 B, R BARX T A Apa 1, #H Sfi | HILSRBERE
W7 B 43 B 25 5 OB M PEGE 7 iix) O139 MEEALINB#EAT T 40 8 47 R BR 14 #& O139 BEETLIK
Wa Sfi 1 MGk EaRe—4 PFGE B, f Nor | BEUIG ik & Al 702 2 4> PFGE B4, HATHH
X ER AT W MRTE PFGE 43 B4 B 5) % A 0 R e A 1) TR BB AN SR AR WS 4 L Koort 25V 42 1 I T B AR PFGE R 1
JE JE K B YT A] o] LLERAG PEGE 43 Y, BEAR AZ TR A% 2 ; Wong 4551 $2 1 i 3% 2 FE R 8 2 T TR 17 ) L Tk
% rhR LT A B > DNA R

3 & i

AR H o B 7 RS AR, REER h TREABM SR )E TR B R A, 2 8k o 73 B HRR
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R, BARBIIREER UL, HATLL PFGE R[N F AR ARC B R F & LR E N EE 4TIk,
I E S E X I AT B ZRAGA KRB SR MG EES B E SR, BHTHITEEMER®
Ny BIR R PR RS RARE R HENE SRR EERE. MES TAEYFNER,EF
R B 4y B L A% R M 3R B 4 R GE SRS R VETR , BURE VR R R L BU R R 4 BE R R AT, CAE BLAR A IR
WP EAAEROER. BFk, REZ%HEBH K RA PFGE 438 .RAPD 437 . ERIC-PCR 44 F
4y BT S R EE E AT A DS R A TR A B R S T A S R RS YL, AR B A B E
BN TSR AEN PFGE TR R EHEH T RA.

RERAREREH, AAENL R TR A —HAEE T EERARL2 8", — Rk
For B 4y PR AR G4y BB (R A0 SNG40 F 2 TR 8 40 TR W Oy S R 190) 200 T £ 4 TR R . 7 TR
RN - AL E AR AR RS E L ER AT S E M AW AR . ERHEED MERA S R A mE
2R VB R4y B J PRGE 43 8 = #4385 3 43 6 A R R IE B B ALK B 3R 17 T 2 B4 4, 45 - B 1
IFi) 4 1 7 784 Wk B8 AR U VT DA AR [l 4 PEGE 7 84 5 2= 2 257 B I 3 5 40 B L e 1 {4k 7 B0 PFGE =F 4y
Rrxt 170 BREBFELINE HT 0B 4R ER X 3 Fh B4 R B R WH X5 (5574 8 7 38 4 &l
FRA I T 25 0 W T A 43 T

B, BRAE i B8 R A 2 20 B 5 5k REKF 2 R MR L AT B bk L 9 O R A e 2R % 3R AR BE S5 LA A R
GARR. REEMSRTFEA LU BEHEMBEESHE S ER, ARERBE RN EEEEE LR,
A B E T R GRS 4G R R, e SR R T AT R g 5 o 43 O e Y 43 BU RN A3 ) B T RN G — % R O Y
Pt E AR R B i B B S E B, BRIE N A B LB JE .

A B4 E N SR 4 B AN “ & AR UE” ) PEGE 5 45 & I SF R 31 K R R i) IRS-PCR 438U ik,
I B ) P A 0 80808 8 ST [ B 40 B BHE PR LR RO AR AR vE 53 R I A B 8 T %

& % 3L Wik (References) :

[1] RENCH, HU C Q, LUQO P, et al. Genotyping of Vibrio alginolyticus isolates from Daya Bay by infrequent-restriction-site PCR and
pulsed-field gel electrophoresis[J]. Molecular and Cellular Probes, 2008,22(4) ;267-271.

[2] ALONSO R, ACUCKEN H M, PEREZD J C, et al. Comparison of serotyping, biotype and bacteriocin type with rDNA RFLP patterns
for the type identification of Serratia marcescens[J]. Epidemiology Infection,1993,111:99-107.

[3] BALDY C K. Rep-PCR-a variant to RAPD or an independent technique of bacteria genotyping? A comparison of the typing properties of
rep-PCR with other recognised methods of genotyping of microorganisms[J]. Acta Microbiologica Polonica,2001,50(3-4) :189-204.

(4] GOARANT C, MERIEN F, BERTHE F, et al. Arbitrarily primed PCR to type Vibrio spp. Pathogenic for shrimp[J]. Applied and En-
vironmental Microbiology,1999,65(3):1145-1151.

[5] LIXQ, LIU HC, CHAI Q X, et al. Molecular typing of Vibrio parahaemoliticus isolates obtained from food-borne disease by random
amplified polymorphic DNA and analysis (RAPD)[J]. Modern Preventive Medicine,2005,32(7) :726-28. Z=Z2 4, X4 )1 , 58154 , %6, gl
¥ A PRI B IR SR A B AR 1Y RAPD 4R BURRSELT]. BRI R4, 2005,32(7) . 726-728.

[6] SUDHEESH P S, JIE K, XU H S. Random amplified polymorphic DNA-PCR typing of Vibrio parahaemolyticus and V. alginolyticus i-
solated from cultured shrimps[J]. Aquarculture,2002,207(30):11-17.

[7] MALUPING R P, RAVELO C, LAVILLA P C R, et al. Molecular typing of Vibrio parahaemolyticus strains isolated from the Philip-
pines by PCR-based methods[J]. Journal of Applied Microbiology,2005,99:383-391.

[8] LIUJY,JINLL, WANG QY. Repetitive-element PCR of bacteria and its application[J]. Journal of Microbiology,2006,26 (3):90-93.
XEEGF, & F0H, TN, MEEFRHERFH PCR SR FHR AT A Y272, 2006,26(3):90-93.

[97 KAHLA N AB, CHAIEBK, BESBES A, et al. Virulence and enterobacterial repetitive intergenic consensus PCR of Vibrio alginolytic-
us strains isolated from Tunisian cultured gilthead seabream and sea bass outbreaks[]J]. Veterinary Microbiology, 2006,117.:321-327.

[10] BHOWMICK P P, KHUSHIRAMANI R, RAGHUNATH P, et al. Molecular typing of Vibrio parahaemolyticus isolated from seafood

harvested along the southwest coast of India[J]. Letters in Applied Microbiology,2008,46(2) :198-204.
[11] WONG H C, LIN C H. Evaluation of typing of Vibrio parahaemolyticus by three PCR methods using specific primers[J]. Journal of

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



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

568

B ow M ¥ # B 28 %

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

Clinical Microbiology,2001,39(12) :4233-4240.

THOMPSON F L, THOMPSON C C, VICENTE A C, et al. Genomic diversity of clinical and environmental Vibrio cholerae strains i-
solated in Brazil between 1991 and 2001 as revealed by fluorescent amplified fragment length polymorphism analysis[J]. Journal of Clini-
cal Microbiology,2003,41(5) :1946-1950.

NAIR S, SCHREIBER E, THONG K L, et al. Genotyping by amplifed fragment length polymorphism fingerprinting provides increased
discrimination as compared to pulsed-field gel electrophoresis and ribotyping[J]. Journal of Microbiological Methods, 2000,41:35-43.
LAN R, REEVES P R. Pandemic spread of cholera: genetic diversity and relationships within the seventh pandemic clone of Vibrio chol-
erae determined by amplified fragment length polymorphism[J]. Journal of Clinical Microbiology,2002,40(1) :172-181.
SUTHIENKUL O, IIDA T, PARK K S, et al. Restriction fragment length polymorphism of the tdh and trh genes in clinical Vibrio
parahaemolyticus strains[J]. Journal of Clinical Microbiology,1996,34(5) :1293-1295.

PARVATHI A, KUMAR H S, BHANUMATHI A, et al. Molecular characterization of thermostable direct haemolysin related haemo-
lysin (TRH)-positive Vibrio parahaemolyticus from oysters in Mangalore, India[J]. Environmental Microbiology, 2006,8 (6);997-
1004,

HIDETOSHI U, KUMIKO K T, KOUICHI O, 168 rDNA genotyping using PCR/RFLP (restriction fragment length polymorphism) a-
nalysis among the family Vibrionaceae[J]. FEMS Microbiology Letters,1997,152(1):125-132.

SALCEDO C, ARREAZA L, ALCALA B, et al. Development of a multilocus sequence typing method for analysis of Listeria monocyto-
genes clones[J]. Journal of Clinical Microbiology,2003,41(2):757-762.

MAIDEN M C, BVGRAVES J A, FEIL E, et al. Multilocus sequence typing: a portable approach to the identification of clones within
populations of pathogenic microorganisms[J]. Proceedings of the National Academy of Sciences of the USA, 1998,95(6):3140-3145.
CHOWDHURY N R, STINE O C, MORRIS J G, et al. Assessment of evolution of pandemic Vibrio parahaemolyticus by multilocus
sequence typing[J]. Journal of Clinical Microbiology,2004,42(3) :1280-1282.

FARFAN M, MIANA G D, FUSTE M C, et al. Allelic diversity and population structure in Vibrio cholerae (0139 Bengal based on nu-
cleotide sequence analysis[J]. Journal of Bacteriology,2002,184(5):1304-1313.

BYUN R, ELBOURNE L D H, LAN R, et al. Evolutionary Relationships of Pathogenic Clones of Vibrio cholerae by sequence analysis
of four housekeeping genes[J]. Infection and Immunity,1999,67(3):1116-1124.

GRIMONT F, GRIMONT P A D. Ribosomal ribonucleic acid gene restriction patterns as potential taxonomic tools[J]. Research in Mi-
crobiology,1986,137(22) :165-175.

SCHUCHAT A, SWAMINATHAN B, BROOME C V. Epidemiology of human Listeriosis[J]. Clinical Microbiology Reviews,1991,4
(2):169-183.

DUAN GC, GAOSY, QI GM, et al. Comparisons on the molecular characteristics of Vibrio cholerae 0139 isolated from China, India
and Bangladesh[J]. Chinese Journal of Microbiology and Immunology, 1994,14(6):373-375. B A, B — . MRE W, %, EFINHE
O139 [E WA 20 T AW AL LB LT, AP AR Y M A 2 A, 1994, 14(6) : 373-375.

MARSHALL S, CLARK C G, WANG G, et al. Comparison of molecular methods for typing Vibrio parahaemolyticus[J]. Journal of
Clinical Microbiology,1999,37:2473-2478.

ZHU H M, DENGF, YAN] W, et al. Analysis of rDNA fingerprinting patterns of Vibrio parahaemolyticus isolated from food and di-
arrhea patients[J]. South China Journal of Preventive Medicine,2006,32(6) :1-5. Zc¥gi , XUk, f 240 30, 28, T R4 Bl m 38 & «D-
NA $88URIERFAE /AT [T]. H e TR B2 ,2006,32(6) : 1-5.

ZORRILLA 1, MORINIGO M A, CASTRO D, et al. Intraspecific characterisation of Vibrio alginolyticus isolates recovered from cul-
tured fish in Spain[J]. Journal of Applied Microbiology,2003,95:1106-1116.

HUBNER R J, COLE E M, BRUCEJ L, et al. Types of Listeria monocytogenes predicted by the positions of EcoRI cleavage sites rela-
tive to ribosomal RNA sequences[J] . Proceedings of the National Academy of Sciences of the USA,1995,92(11) :5234-5238.
LUPL, CHANG S C, PAN HJ, et al. Application of pulsed field gel electrophoresis to the investigation of a nosocomial outbreak of
vibrio parahaemolyticus[J]. Journal of Microbiology, Immunology and Infection,2000,33(1):29-33.

WONG H C, LIU S H, CHIOU C S, et al. A pulsed field gel electrophoresis typing scheme for Vibrio parahaemolyticus isolates from
fifteen countries[ J]. International Journal of Food Microbiology,2007,114(3) :280-287.

JINCG, SHIY Z, XUJY, etal. Typing of Vibrio cholerae 0139 by pulsed-field gel electrophoresis[J]. Chinese Journal of Health La-
boratory Technology,2007,17(4) :622-623. & &), AILE MR EF,%. MK SGEERIK T EX 0139 BEIMEH S BB RLI]. +
B DA, 2007,17(4) :622-623.

KOORT J M, LUKINMAA S, RANTALA M, et al. Technical improvement to prevent DNA degradation of enteric pathogens in pulse-
field gel electrophoresis[J]. Journal of Clinical Microbiology,2002,40(9) :3497-3498.

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



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

41 L BE, %60 F oy BUSRAE IR B BT 52 o 19 B A ot 569

[34] RIPABELLI G, SAMMARCO M L, MCLAUCHLIN J, et al. Molecular characterization and antimicrobial resistance of Vibrio vulni fi-
cus and Vibrio alginolyticus isolated from mussels (Mytilus galloprovincialis)[J]. Systematic and Applied Microbiology,2003,26:119-
126.

[35] WANG XP, GUOW Z, ZHANLF, et al. Characteristics of epidemic Vibrio cholerae strains from Fujian Province in 2005[J]. Chinese
Journal of Health Laboratory Technology,2007,17(11):1965-1967, F B3, 34kl , AT, 28, 2005 4R 18 804 B HL N B A7 B B4 AF
SAprlT]. i E AR 2, 2007,17(11) : 1965-1967.

[36] CHEN]J, LATIY X, LIU L, et al. Pathogenic characteristics of sporadic cholera cases in Dandong City of Liaoning Province and the rela-
tionship with Vibrio cholerae polluted water and seafood[J]. Disease Survelliance,2007,22(7) :444-446. BEAS. AW, XImW.%&. FFERT
B AL I R R AR B SRR Ol 7= i B LR 5 e M A SC R LT]. Bl , 2007, 22(7) 1 444-446.

[37] LIBS, TANHL, WANGDC, etal. Study of drug resistance and molecular typing of Vibrio cholerae from cholera cases and outer en-
vironment in Guangdong Province[]J]. Disease Survelliance,2009,24(5):319-324. Z=Mi4 , BE®, FT£E.%. | AEEFNRH S5HE
SRURBEL IR A o 25 R0 4 F4r BB SE [0, %% Ml , 2009, 24(5) : 319-324.

Progress in Application of Molecular Typing Technology
for Vibrio Studies

JIANG Xiao™?*, REN Chun-hua', HU Chao-qun'
(1. The Key Laboratory of Applied Marine Biology of Guangdong Province and Chinese Academy of Sciences ,
South China Sea Institute of Oceanology . Chinese Academy of Sciences, Guangzhou 510301, China;
2. Graduate University of Chinese Academy of sciences, Beijing 100049, China)

Abstract: Vibrios are important members of normal microflora living in various of marine environments.
And they belong to pathogens for serious diseases of aquatic animals and human beings. In recent years,
molecular typing methods have been developed, in order to achieve their better sensitivity, rapidity, auto-
maticity, and easy operation. The applications of these methods to Vibrio molecular typing have important
effects on finding regularity for mutation and development of Vibrio strains on the molecular level, looking
for the pathogeny, investigating the disease infection ways, or controlling the disease outbreak. In the pa-
per, the molecular typing methods applicable to Vibrio studies are classified into two kinds. One is depend-
ent upon PCR, and the another is independent upon PCR. The two kinds of the methods have their respec-
tive advantages, and disadvantages. The former is widely applied because of its unique features, sensitivi-
ty, operative applicability, accuracy, rapidity, and inexpensive cost, but it is noticed that its repetitiveness
is less favourable., The latter is more reliable because the entirity of genom which are contained in Vibrio is
involved in the operating process of the latter, but its disadvantages are the overelaborate details in its re-
lated operation and the inapplicability to some special Vibrio species. Among Vibrio typing technology in
the domestic and international studies at present, a better method is that the combination of the recognized
"golden standard” i. e. the PFGE method with the IRS-PCR method developed recently, using at the same
time the present available data to set up and to realize the commonly sharing of the information and techno-
logical standards.
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