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An allele-specific PCR for identifying Vibrio parahaemolyticus pandemic strains based on tdhl mutation
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Abstract; Objective

The aim of this research was to establish a novel method based on tdhl gene variation for

identifying V. parahaemolyticus pandemic strains. Methods idh sequences from various strains were compared, and

specific sites for pandemic strains were searched. Allele-specific PCR was established based on the selected site, and

verified by known isolates and isolates from 2014, compared with the joint of GS-PCR and tdh method as a reference

methods. Results 26 sites in 6 tdh sequences from 3 isolates showed polymorphism, and only the 368" base could be
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used to identify pandemic strains. tdhi_ 368 allele-specific PCR was based on this site which could discriminate pandemic

03 : K6 strains before and after 1996. This method could also discriminate other serovariants of pandemic strains from

non-pandemic strains. According to the detection of 1 067 isolates from 2014, complete consistent was showed between the

novel method and the reference method. Conclusion

tdhl_ 368 allele-specific PCR was useful for V. parahaemolyticus

pandemic strains identification, and the detection target was more simple and direct compared with the methods reported. Tt

was the first time to use this mutation for pandemic strains identification.

Key words: Vibrio parahaemolyticus; tdh; PCR; food-borne pathogenic bacteria; identification method
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PCR) F 7~ %0 KU AT #k , 56 T 1 J7 B R 58 N 3 ol
SR BRHAT B 09 FE A 10 B AR A A
03: K6 R A7k v 20 8 Bl A e R 0T il = 1) 32 A
(8" open reading frame, orf8 ) (1 22 IR W B 1A £237 , BF
TR orf8 XMW ATHRE A —E M. M
Okura , Vongxay . Bhuiyan , Jones 5§ S 5 22 W AF
F& GS-PCR FHYERGAR ATk, BB A A HE 4 1237 15
AR B H orf8 B By KO AT Mk BT Bk R,
Okura %' £ GS-PCR Sl I 2 i 7 i $4 21 $: 95 1M
I (edh) A7 T —EXE PCR A& R H TR 5
FERRIERT 2 B %07 T B AR R AT
RSN ROR I

{ELF T RE TP A AR 2 T TR L A R A
R Jf HL GS-PCR 5 tdh 43 35 B 9 4 bk 7T 7]
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BRAGSET 735 , LA n] B4 R T AR I 0 A o, £
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| MRS

1.1 #rk
1.1 5 Ak

VP B AR Ry b T 5 0 7 4 ) e MG AR
TRAE . b 18 BRI PR B 5 95 A 7 B3 Mk T 00 05048
S PCR KR A 5500, W3 1. KATHm
FIWr 2 BESCHR (5], B tdh 5 GS-PCR [A B fHYE, 75
ANy ESF 2014 AR 1 067 HR TR BE FH T K & 19 52 bR
I, JHE I PR R V5 9 N 43 5 Bk 992 #k (Fr 46 B
Yo BE e B AR ), B BERR T3 RE, IR AR B
PR 2 Mk (23 B0k BRGS0 ) o BT A AR DL
15% ¥ 0 i O 2 W R AT - 80 C L W bR & 75
G RD TCBS S IF 37 CH55% 24 h, Phik st
W& PP 3% NaCl 10978 R B8R - T 37 CALAR
2 W GEFRY ] T R B DNA (4

£ 1 T UL tdhl_368 i 5 551 PCR Y TR Bk M HARE
Table 1  Strains and the characteristic for verification of tdhl_368 allele-specific PCR
[ e S AEfE X 37 75 tdh trh GS-PCR WiAT Bk
1 22991 1991 g e 03: K6 - - + 7
2 AQ 4037 1985 H 7 03: K6 - " - &
3 42-88 1987 LFEEN 03: K6 - + - &
4 12796 1996 ERYERE 03: K6 + - + =X
5 it 88 2012 I ¥ 7R 03: K6 + - + 2
6 03959/3 2012 g P AT 03: K6 + - + =3
7 F542 2011 g 5 e 010: K60 + - + =
8 F346 2012 g e 01: K36 + - + =
9 1717 £ 2012 I 1 B 01: K25 + - + 7
10 1200154 2012 B 0l1: KUT + - + B
11 qpvpl20023 2012 g T 03: KUT + - + B
12 1201412 2012 iR 04: K68 + - + B
13 163-86 1986 g 01: K25 + - - &
14 IT 353 1983 g 04: K8 + - - 7
15 828-1 2012 ARl 04: K9 + - - %
16 % 1120 2011 - ¥ 3% 5 04: K12 + + - N
17 PD417 2012 AR 03: K29 + - - &
18 F270 2011 g 5 01: K33 - - - &
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C1000 #% MR ¥ 1% #4 0& 51X ( £ @ Bio-Rad ),
Multi Sub #% B8 A ¥k X ( 3% [E Cleaver ) , TaKaRa
Premix Taq'" B4 Wi 2 52 0 TR VA A% 12 v ok B2 Ml
B .50 bp DNA 73 7R EFRIC I A RIEE R,
TCBS B F# 3% NaCl 75 7% Biig A i [
r [ R 5 R A R s (), =R R AR
Be (Tris) , & e 22 (EDTA) .

1.2 Jiik
1.2.1 ¥R
WOwr B % 3% NaCl 19 8 37 Bl 55 7= W) U

EDTA,pH =8.0) il i £y 1 > 2 [% B2 5037 19 249 2
B AW, B 100 Chn#4 10 min,12 000 g 2 .0>15 min,
W B LA TE Al 10 5% B4 PCR Y DNA 54
1.2.2 PCR5|#)

AWFSEILAEH] 5 %) PCR 519, 51 %t tdh irh
F T A TR AR 2 R BA tdh 8 erh FEP, GS-PCR H]
TR G AR toxR-S J 51 vh J& 5 HA R AT BRAH K
AR5, orf8 T BN B R A5 HE AT 237 BRI K i 4
X5 951 H A SESCHR, WL 2.

#2 PCREYEHAMMSH

Table 2 Primer pairs and their parameters used in this study

. T 7= ¥ LY 1B R
251 (53" < 5%k
il Ll ) /bp / (nmol/L) /C 2% 3k
F:GTAAAGGTCTCTGACTTTTGGAC
tdh 270 200 52 [12]
R:TGGAATAGAACCTTCATCTTCACC
F:TTGGCTTCGATATTTTCAGTATCT
trh 486 400 52 [12]
R:CATAACAAACATATGCCCATTTCC
F:TAATGAGGTAGAAACA
toxR-S* 651 300 45 [4]
R:ACGTAACGGGCCTACA
F:GTTCGCATACAGTTGAGG
orf8 746 200 52 [5]
R:AAGTACAGCAGGAGTGAG
F:GTCATTCTGCTGTGTTCGTAAAATCGTG * .
tdhl_368 208 200 62 VNI

R:AAAAACGATTCTTTGTTGGATATACACATTACCAA

E :a:t0xR-S 4 GS-PCR G197 5b: 3" 3y Wi AT MR S M L L3 3m 205 2.3 A (SR AA) Dy 885 G o

tdhl_368 {i s k5 G| W) W AR ST . 5]
Wit e 4l F (9 2 2% )7 51 5 NCBI GeneBank 111
6 2% idh J¥ %, 4> 5| A Gl 28899855 ( K i 17 ¥
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5) (G1:217196 (tdhl , A Fi 47 Kk T4750) (G1:217192
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FEXF K 570 bp 1Y tdh 42751 H 6 57 51 [ 47 7E 26 4
P 2ES . 22500 K E R AN dh B
[] Py 22 5, A5 368 ifdiiE [ G/ A 48 = R K AT Ak
AR AT R X 4, W 1, 2 B SCHk [13-14 ] (i
Primer 3 k47 {7 545 S Pk PCR 5l ¥ i%it., A E
PCR R¢ 50, 76 LS9 370 56 2.3 A0 5k (56
366[ G/A] 367[T/G I fifigidk) N sl AFSHCmEL, T
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orf8 [ SN R A .
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95 CYE:E 3 min, 4k LG ER 25 ¥R (95 CAEE 30 s;
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12 CHEFEZF=Y R, 45 51938 JOR B WL 2, B
PCR =¥y 5 wl T 1% 3 B W 58 I (& 1R AL & B
0.1 wg/ml) fr, ML Yk 2% #h ¥ 4 0.5 x TBE, HL [k Ky
6 V/em, HLYK 30 min J5RHEE RS S MR BUAH .
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TE 26 DAL 22 5 0 22 A s R 2 O 1Y 52 A
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TR &R . 755 A 368 A7 41 (1 @ I PE IR tdh
Feal A 12 57 5B 5 368 Ll G, 5 KiAT
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A
C A
A A A
A ( A
501 510 560 570

520 530 540 550
~—AACCATTACACATATAGGTTGTTTCTTAGCAAAAA- 5’

TAGTGGTAATATATTGGTAATGTGTATATCCAACAAAGAATCGTTTTT I GAATGTAAACATCAACAATAA

¥ S BT %) RIMD2210633 tdhl (55 —47) , Hifth 5 4%

2P B AL TIN5 S BOF B B8R AR F] L. 203, AN TR 00 T 42 LA IO B e 7
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Figure 1
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f I 25 R 5 GS-PCR Fl tdh ¥k 4 £ I 45 5 — 5, B
WRRWATHR, WE 2-B, UL AR 13 ~18 2 -
T M DR UL 6 AR AT AR, 1 Bk odh F orh BH A
4 BRAL dh BHVE, 1 KR odh F0oorh S EVE. UL 6 B
GS-PCR 4= BA 1, tdh1 _368 fif 54553 PCR A& 45 57
4 BAPE, WK 2-C,

tdh K& PR G 22 251 I 1dhi 368 i1 A5 R PCR 3191693
Polymorphism of tdh and primers designed of tdhl_368 allele-specific PCR

2.3 2014 AETRBRAG I 5

8 tdh orh 5197 %F 2014 AFEULER Y 1 067 bk E
VI B E AT R 56 PCR ARSI . BT A5 B b P A
tdh FHPETEBE 5 81. 8% (873/1 067) ,tdh H1 trh [7] i
FHPE TR P 5 3. 2% (34/1 067 ) , A erh BRI 3 B o
1.3% (14/1 067) , W% 3,

GS-PCR Al tdh Wk & K U 25 2R B /R 56.8%
(606/1 067 ) 1) 18 Ak R AT bk, R W #E47 orh 09 1A

PRI A FATRE , G045 edh A1 arh [R) A B A% A9 B8 B
tdhl_368 5 54k PCR 4 Il 45 H 5 GS-PCR Ml tdh
BB R — 2 (B RIS P=1),0r/8 N

5 GS-PCR il tdh Bt & K I 25 S A7 e 22 5%, Hi% %
S G R SC(RA R TR P<0.01), R4
LA GS-PCR Fll tdh B & A0 A« G 45 HE” , tdh1 _368
D7 SRR 5 PCR 5 orf8 X 4 Wi 1 MR J2 75 K
TTRR I R 5 B 358 100% , A tdh] _368 i & 5 5
PE PCR £ WU /9 R B R 100% , 2 & T orf8
(86.5% )
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Figure 2 Results of tdhl_368 allele-specific PCR compared

with “Gold Standard”

# 3  tdhl_368 i fiki 5tk PCR orf8 I G prifiE”
X1 067 B B A A I HL A ()
Table 3  Difference between tdhl_368 allele-specific
PCR and orf8 in 1 067 isolates compared with “Gold Standard”
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