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Abstract: [Objective] To establish a simple and rapid molecular typing method for Vibrio
parahaemolyticus carrying and non-carrying virulence genes based on molecular motor.
[Methods] Four probes specific to virulence genes tdh and trh, species-specific genes tlh and
toxR of V. parahaemolyticus were synthesized, and four molecular motor biosensors were
constructed by connecting probes to FoF;-ATPase molecular motors through biotin-streptavidin
system, respectively. Ten strains of V. parahaemolyticus were classified by the biosensors, and
the results were compared with PCR-Electrophoresis-Gel imaging results. Further more, the
detection sensitivities and specificities of the molecular motor biosensors were studied. [Re-
sults] There were ten strains carrying tdh and none carrying trh, while all ten strains carry tlh
and toxR, which was consisitent with the results of PCR-Electrophoresis-Gel imaging. The
detection limits of molecular motor biosensors for tlh, toxR, tdh and trh were estimated to be
1 pg/reaction system, and the detection limits of PCR-Electrophoresis-Gel imaging for tlh,
toxR, tdh and trh were estimated to be 10 pg/reaction system. The molecular motor biosensors
could recognize tlh, toxR, tdh and trh of V. parahaemolyticus specifically. [Conclusion] A
molecular typing method was constructed based on molecular motor biosensors and was used
to diagnose the pathogenicity of V. parahaemolyticus rapidly and specifically. The detection
limits was 10 times higher than those of PCR-Electrophoresis-Gel imaging. The method is easy,
rapid, time-saving and labor-saving, especially suitable for the basic laboratories of CDC and
port quarantine departments to perform suiveillance and epidemiological traceability of cholera.
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FHta%, SBAYIIRE, WEE ™, Wi, &
VS ML ICBRT P 12 AN 7

RERZEW R IR A S RBAKE
s, (EATA — R A A PRI AT LAS DR
KPR, CAPTFERY], BomtEr g K
PR AR RE AR — AP R, B AP O R
(Thermostable direethemolysin, TDH)zl TDH 4%
% ME# 2 (TDH related hemolysin, TRH)zf H & 4R
A, 43 tdh A trh FERGERSEL S TR TR
UEHE S 4 tdh F1 trh 507 B 2 099C &R, UEW] tdh Al
trh B2 B P ER (2 S 2L PRI, %
TR e 358 AT () I B 5 6 1 1 A ) i e I TR Y
mATES . WP SR EYh R R A EEE .
J3hh, ARG R IERH thh ) toxR - A7 7F T
Il RFNIREE iy s A R, AR Z 50 H
AR ARG 1 P T A o S P PR T8,

Jy VAETHATIRRIZH . AT A . B
st PP PG DN R I e R e W 4%, T i 43 1
SR R AR NS . B BEE ST
HEYER R RV S RATIR S YIS &, T
ST RIEOR DI U E . RER RS . A0 AR A
PERE NP, FERATR A . BT
FEFTDHIE . BRI W LA SR P A
INSET5 T 4% T R RER], JEB BT RS
A AR BRI 2753 R R, ndE )75 PCR
(rep-PCR) . BEMLY 14 Z & DNA 2 HrHi AR
(RAPD) ., PRI R Bl 2 23813 HT(RFLP) . £
ARSI AT (MLST) . ik i3 515 L Uk (PFGE)
S, BRI, EIRIT R R AR LA, R
e A, Rk, 78 LRG3 B B i L s 5
fili b, FEAR—FhERAERIAE | Hras IR 1 440
TIER HATEEE Y, AHELL FoF,-ATPase i
WA i 4y Sk, LA i o TR 25 0 L
tdh. trh FFPEESPEIED thh, toxR B &1t
AANREr . AR EMER R IR 501

IR FoF-ATPase 43+ Sk WL sas,
XoF S5 T s I B A 7 4 R BRI 5, DA
117 A8 7 B0 T R I P I A 4 F Sk T4y
RT3, A I IR P PR 43 76 g Y At
FARIELAE

1 MRENE

1.1 #FnF

111 BEHR: 10 BRmA IR S o B Ae
2, B MEINE ATCC 17802, HrFELT Mg
(Thermomicrobium roseum) ATCC 27502, KN [K
HBICHE ATCC 51334, FGFEVDTIRE ATCC
14028 R IPITKRE ATCC 50041, Hutfzsildy
[CIA ATCC 15313, HIAUREIFFEVPTTIRE CMCC
50093 4 [ & [ LAY B A O .0 (ATCC)

1.1.2 EFEFMIKF: 3% NaCl Bl K
(APW) | itf U R B -F 15 R £ -IH R - BEAE (TCBS)
TR AR . 3% NaCl B FH K G (TSA) B
Mrdtaedt, e it R A BRTTAEA F]; PBS. &
2% i (0.1 mmol/L Tricine, 10%H i, 5 mmol/L
NaH,PO,, 5 mmol/L MgCl,, pH 9.0). J3 &2 ik
(0.1 mmol/L Tricine, 10% T i, 5 mmol/L
NaH,PO,4, 5 mmol/L MgCl,, ADP 0.35 mmol/L,
NADH 2 mmol/L, pH 9.0) . $£ B 2% i3 (20 mmol/L
Tris-Cl, 100 mmol/L NaCl, 2 mmol/L MgCl,,
1 mmol/L DTT, pH 8.0), #E4li/K, L= [, 4
Y& (Biotin-AC5-Sulfo-Osu), H7ZX Dojindo A Hl;
HEER BT AE M) 8 1 (Streptavidin) . 2% P LA 55 96
(PMSF). WM (ADP), 3£ Sigma 23 7; €
WIEHTAR, F-DHPE Zt#4Er, 3£ Invitrogen 22
A]; DNA $ U0 & (5048 8) DP320, KAk
FBH AT BRA F] HAhaR) A = A 4t

113 ®&: HEEFRAE, 3M A, HEREK,
VLI KRGS AR &5 ) R R B Ol
CP100MX. F4500 #)ttif¥, HZAX HITACHI
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/3wl PCRAY PTC-200, SEEMASRAT] BER ARG
4t BIO-PRINT, [ VILBER A F,

12 EWHZE

1.2.1 YHERYIEFH K DNA BYIREL: # 10 bRl
PRI TR B AR ik Rl PRI ATCC 17802
R 2% 3% NaCl ) APW w3 £k 38 14
36 °C+1 °C K535 24 h, SRJFRIZ RN TCBS Al
RiFRE, 36 °C+1 °C K577 24 h B PREUAT e A 7%
B3 3% NaCl ) TSA M K: 7= % I,
36 °C+1 °C 537 24 h, T DNA HyHHL,

B R TR R MR ] DNA $EEUR
F G (O AY) DP320 JEFTHEEL, TEANIRAEL TR
DB VLR A5 o d5cJe B 08 T ARAR R At 2
AT DNA 280K, HIFE PCR 3 i A AsiA LA
Koo Hy ik AL R 1) HARKLIN A  DNA $2 BRI
R EE A {3 HVR E, 8 T-20 °C fRA7,
I T %R H AR R, SR R IR
1’2,

K F R 5 43 ) B BOR PTG A B IR
ATCC 51334, FUFEDITIRE ATCC 14028, /7
RUPITRH ATCC 50041 , PG [C 1 ATCC
15313, H ARGV TIRE CMCC 50093
DNA, —20 °C f#-7E45 .

1.2.2  #FH &IK(Chromatophore) Bl &: ;A 1K
W £ 2 B8 Suzuki 2809 Cui 2 M7 kAT
VG B2 W AP A L] 1:100 HER0 S (4K
F25E 60 °C. 150 r/min JR3% 1597 24 h, SRJ5 4 °C.
4 000xg #5.> 30 min WA, HHRINEE mhiRE
B, 4 °C. 6 000xg &.0> 10 min % FiE. i
ARG PR TR R AR (10 mL 22 mifk/g), N
A PMSF 4k 1 mmol/L, & Tk [ Mk
30 min (B75 5 s, 158 s), PR HIAT 4 °C.

25 000xg 50> 30 min, B % & —Hrag 04 i,
4 °C. 145 000xg B E.L> 1 h, BOITHERD 2k
A o S5 e P AR BRE o i i B U0 i A 20k

http://journals.im.ac.cn/wswxtbcn

50%F H i, —80 °C {47 .

1.2.3 F-DHPE fric#i&aik: %M Su &My
F F-DHPE fric A, B 200 pL kT —e
O, A 10 puL F-DHPE (200 g/L, T2
i), 1RA), ARG M E 15 min, A
PBS (10 mmol/L, pH 7.4)Z B/&F 1.3 mL J5, F
4 °C .30 000xg 25.» 15 min, % Fi&, UiVEH PBS
7 4 °C .10 000%g B.» 15 min 44 Fi¥E 3Kk, LA
R ISUFES MY F-DHPE. fJm, DIYEH 200 pL PBS
BiE, FwH

1.2.4 HEWRC ¢ TEPUK: K 2 pul 2 umol/L
#)£E ) & (Biotin-AC5-Sulfo-Os) I A F 20 uL ¢ ¥
FpiRh, 2R E 30 min, Hilk N sREIRARIC .
1.25 IRETERMRIFIE: HE e 5k R
PRcH KiEFEAEY A G RETFSIILEE 1.
1.2.6 FoF-ATPase 7 FSia 5 ¥R Be2g HUt
43 I 200 pl F-DHPE #Rid iR (R E 4 4~5
ODEH, A 40 ng AEWRIRCH ¢ WA,
FHPBS #MiNZ 1 mL, 37 °C#7 1 h; JH PBS #Min
% 1.4 mL, 4 °C, 30 000xg ## B0 10 min; F I
T8, UUUEM] 500 pL PBS H&:; MAEEREHTA Y
AR g/L) 2 uL, F§ PBS #MIMZE 1 mL, =i,
50-100 r/min ¥&3% 0 10 min; F PBS #Min=
1.4 mL, 4 °C. 30 000xg j## &[> 10 min, 7 134,
UU¥EH] 500 uL PBS Hg:; &, BESMALY)
ZFric tih, tdh, trh, toxR BZER%R(10 pmol/L)

x1 BIRmMMENESDERRMERE
ERIRHFTI

Table 1 Sequences of probes specific to virulence
genes and species-specific genes from
V. parahaemolyticus

Genes Probes sequences (5'—3’)
tlh AAGCGGATTATGCAGAAGCACTG
tdh GTAAAGGTCTCTGACTTTTGGAC
trh TTGGCTTCGATATTTTCAGTATCT
toxR GTCTTCTGACGCAATCGTTG
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50 pL, A PBS #MiZE 1 mL, Zi&, 50-100 r/min
P W 10 min; & H PBS #MInZE 1.4 mL,
4°C. 30 000xg #A# &.0> 10 min, 5% 3, H
150 pL % 30% H 3 PBS HEE# ik, A
—20 °C UKFi £ H o 4550 F Sk A= AR IR 20 il
#4°M Chro-tlh, Chro-tdh, Chro-trh, Chro-toxR.,
127 HF o8 Fid Chro-tlhh, Chro-tdh .
Chro-trh. Chro-toxR i1 DNA ¥ fy it i 52045
B, ik FRIE EIKE ATCC 17802 DNA
Sy AEEEE S 10, 20, 30, 40, 50, 60, 70, 80,
90. 100 pg/L, Chro-th . Chro-tdh ., Chro-trh .
Chro-toxR Z3I1/F 10, 20, 30, 40, 50, 60, 70.
80. 90. 100 f&#iks. MMk /¥ Hikd: )
LRI 10 S ATE] DNA ¥, RIEZIE R,
10x10 PMRVAR R o N RIS GIEXT N DNA
YR BEFN 3 S ik A WL S A R B RV Ry B VA
I 10 4~ 1.5 mL B.0%, A 10 BREE i
IRBEHERE A 90 po/L Y DNA 2 BUK 10 pL, ¥ -
WELDETRABK R 5 min, R 7 BIFE R 20K
I 1 min 25ERH, B2 uL Chro-tlh, HA %%
MR R 60 5. BURBESS % Chro-tlh 10 pL filA
B, HERGIRS . BIHEXT AR DNA
PRBGRHTT . I ELOE A 10 pLooK,
T RIRER W A ENAL B S, FEIMA 10 b A A%
GE AR AR BR T ) A4S 4 B A

30 uL JABNZ M, RiHIRAT, SRJG S RV S
O RE T ORI T o K LI R B AR R A
37 °C 1HIRFE AR IR T 30 min, NN B B
O, 39N 450 uL PBS 28k, RiG 1A R
TRAT . B—He T 96 LR, K258 i i 2
NARZ AT A, AR 3 L, BALmEE
50 pb oK 96 FLAk LRI, SRECEE, XH4-A1Ek
PO YA, SR HIAEAS BB s LA R EUE ED
FEAI BRI o FREARDOGIES H0 IEI1E
X RGO HAT N R 2501, H2EFNE
(P<0.05)Z ki iz LA

Chro-toxR, Chro-tdh, Chro-trh Xf 10 FR&EIIE
I PESCE Y 53 29 75 5 ] 1 o
1.2.8 PCR REz: NEIESRIGHR, S th,
tdh. trh, toxR PUNFEEAYE 4, LA 10 Rk .
PEIRE AR EAT PCR UV . 51HIF8) W3 2,
A Z K 10xBuffer 2.5 ul. dNTPs 2 uL (%
200 umol/L) . | Fii#5 1445 1 uL (20 umol/L) . Taq
i} 0.2 uL (1U). Bifg 1 pL, fisk = 25 pL. tlh
(450 bp). tdh (251 bp). trh (250 bp) PCR JZ )i 5%
:43:94°C60s; 94 °C 605,55 °C 60's, 72 °C 60 s,
1 35 4MIEER; 72 °C 7 min, toxR (367 bp) PCR %
I3 5414 94 °C 60 s; 94 °C 60 s, 63 °C 1.5 min,
72 °C 1.5 min, 3t 20 ME¥F; 72 °C 7 min. ¥ PCR
FEYIEA T BIRMEEE IS B UK, S AP RS AR A

*2 BIAMMIESHERMMEFEERSIYFT

Table 2 Sequences of primers specific to virulence genes and species-specific genes from V. parahaemolyticus™!

887 L/ S PR Length iR KRB Annealing

¥4t 5% Probe sequences (5'—3')

Genes Primer names of products (bp) temperature (°C)

tlh 2202 450 58 AAGCGGATTATGCAGAAGCACTG
tIh450R
tdh251F

tdh tdh251R 251 55 GTAAAGGTCTCTGACTTTTGGAC

trh 0 250 55 TTGGCTTCGATATTTTCAGTATCT
trh250R

toxR toxR367F 367 60 GTCTTCTGACGCAATCGTTG
toxR367R

http://journals.im.ac.cn/wswxtbcn



1284 WY 24 4% Microbiol. China

2013, Vol.40, No.7

1.2.9 REYEIRI: FHKBEACK B TR %
RO 4 W B9 0.01, 0.1, 1. 10, 100 pg/L
5 MM EE, SRS M Chro-tlh . Chro-tdh |
Chro-trh, Chro-toxR PUAF Ly ik A WML 4%
M 1.2.7 S350 HAEA TR, 152050+ Sk A
A IR AR X RIS 10 TR 43— 43 1 1) e AR A IR e
JE, W tih, tdh, trh, toxR 4 N3EH T [H1%F
AR EIRIEAT PCR §734, 4 PCR F=i#i e
1.2.8 HATHIIEWEEEIS LIk S if4, 15%] PCR-H
TK-BER AR T B R, HULS 5 ikt
WL IR 7 e A T LA

1.2.10 #FSFMERE: HEIEASCHEN T
IR A WAL e kot R A PR I ) e S M,
Chro-trh, Chro-tdh. Chro-tlh, Chro-toxR 43514
AP CERCEE . RIS MR p . B RS 9€
PIIRE . BRABFEVPTTIRE . R VP T ] ICR AL
AN A 2R R R DNA. J7iE[R] 1.2.7,

2 iR

2.1 FoFi-ATPase 7> F Bk ¥tE B ag I E

F-DHPE & —Fi s JwrHREr, nT LU A 21
N&43F 2, [Fi) F-DHPE & —Fh pH #5771,
W Hodi A A 0L J2 7T LA R ) 2w g J2 ok
MY pH 284k, 7£ pH 7.0-9.0 L[ N, F-DHPE #Y
TECHRIE S pH {5 IEAH M AW 504 F-DHPE
PRI 215+ Sk ARG 7> 2 th H Dds s
FoF1-ATPase 4 i ATP FIICE .,

FoF1-ATPase (E. coli)fli 8 A~ HELH AL, 435
N azPaydeabyC,, E— MR e F ik, ATP /Y
BRI R A B IR 3 AMEIRALS L, T
T F s WA AEAE Fo oy a W ¢ WAz
], 7€ ATP G aGS T, i haERakNES,
RSN HUREERE R, Bk E kS pH E
AKX, F-DHPE ZEAHREZ R, PRI ki b i
F-DHPE Z A RI AT HIWT ATP & UG L. ASBiESE

http://journals.im.ac.cn/wswxtbcn

it e WHEPUAR-HEGR-EY R -RE RG %
FoF1-ATPase H % FoF -ATPase 4= ¥ iekss, 4514
IR 1 FR . YA SR R B AR,
FoF1-ATPase T 8 S BURFLHZ TR, ATP &
B BE T R, BRI - Fh 28 6 AR A2 Y R T B
RO pH (T RS S, XN
U IR FE T R B A b s 2mTE, R A He A
#, WK BRI oO R BEAR XA
2.2 FoFi-ATPase 9 F Sk ¥k Bk a8z 3 BiA
MmN E RS F 58

2248 56 $5 % 75 3| Chro-tlh . Chro-toxR
Chro-tdh, Chro-trh 5 DNA Hi& k&, W3k 3,

LA Chro-tlh, Chro-toxR. Chro-tdh, Chro-trh
X 10 AREE MAEITR Y DNA 4750804, 45
UL 2, FH Chro-tlh, Chro-toxR 43 5%t 10 #F]
W IMAPEIR AT 0 M, 455 B0 10 R A ik
N SO G IR 1 125 & T B M X Bt 20 (P<0.05) (&
2A, B), Uil 10 FRENE MLPEIRR I HEER thh
toxR &K, X5 PCR £ —F((® 3A, B), H
Chro-tdh 73 5%} 10 BREIA MAPEINE ST 087, %L
P i il 10 BREDE MR 2O B 2w

Bl SFISixEyrEEE

Fig. 1 Schematic diagram F,F;-ATPase molecular mo-
tor biosensor

T Le WAL, 20 #ERRMER, 30 AME; 4 T34
5: HARE H4E DNA.

Note: 1: e-Subunit antibody; 2: Strptavidin; 3: Biotin; 4: Probe;
5: Single strand target DNA.
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FEIPEXT HRZH (P<0.05) (&1 2C), BEAA 10 #kmlsim Ao 10 BREI M PEIREE 5 tdh 307560,
PEIREE 5 tdh #3EH, 5 PCR 45— HASEURM.

(1#13C); HIChro-trh 73 5%f 10 4RI MAEIREHE 23 REUEIRE

P08, B dEAruil] 10 BREDA mPEIE 2 Ffl Chro-tlh, Chro-toxR, Chro-tdh, Chro-trh 4
E S AR BB 35255+ (P>0.05) (] 2D), . T ik YL s X AR R REBE 1Y DNA ik
B 10 BRANA MR BIARIES trh B, 5 7K, 25580 4. K 4 n7%0, DNA HELE
PCR Z5—3 (%1 3D)., 456 4 AR, 10 8k ANMET 0.1 po/l MTEBL T, 4 FhorF ik A= Ptk ek
AIA IR B tdh JE0R, (AR EEY rh 56 ZRAS A0 2 G (E Y 38 = T RAMEXT HR 40 (P<0.05),

% 3 Chro-tlh. Chro-toxR. Chro-tdh. Chro-trh % DNA sgi&ikE

Table 3 The optimum concentrations of Chro-tlh, Chro-toxR, Chro-tdh, Chro-trh and DNA
Chro-tlh  Chro-toxR  Chro-tdh  Chro-trh

O T Ry IR E R RRA54X Dilution of molecular motors typing device 60 50 100 60
DNA ¥ & Concentration of DNA (ug/L) 90 60 50 50

>
jos]

) 0 H,O m V. parahaemolyticus

oH,0 & V. parahaemolyticus
9 ¥ g 300000
= 500000 r =
> >
§ 3
g S 200000 f
2 400000 [ z
— -
E E
= =

300 000 100 000
1 23 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Sample number Sample number
C D 600000 r S H,O @ V. parahaemolyticus
600 000 - 2 H,0 & V. parahaemolyticus
*

Q Q
= =
= = 500000 s
S 500000 | . v/ RRaud A Ry i R
: § A 2 400 000 §§ \/ §? \ §.§ v §? \ §§ N
S N N AN S Y MV MYV M M Y
2 N N AN = N VNNV N NMMNY NN
& N N = VERYRNYRVRVRAY RN BB
= 200000 A N A = 0000 WMMNM M NN N NN N

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

Sample number Sample number

2 Chro-tlh. Chro-toxR. Chro-tdh. Chro-trh Xf 10 #k&;A M 143N F Ay 4 B 5 R
Fig. 2 Molecular typing results of Chro-tlh, Chro-toxR, Chro-tdh and Chro-trh for V. parahaemolyticus
7:: A Chro-tlh; B: Chro-toxR; C: Chro-tdh; D: Chro-trh; 1-10: 10 ¥RRIVE MLPEINEE. *: FEARDENGE S HO XHIRAH b2 57 . 3
(P<0.05).
Note: A: Chro-tlh; B: Chro-toxR; C: Chro-tdh; D: Chro-trh; 1-10: Ten strains of V. parahaemolyticus. *: Asterisks indicate statisti-
cally significant (P<0.05).

http://journals.im.ac.cn/wswxtbcn
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bp M 1 2 3 45 6 7 8 91011 bp M1 2 3 4 5 6 7 8 9 10 11

bp M 1 2 3 4 5 6 7 8 9 1011 bp M 1 2 3 456 7 8 91011

2000
1500

500
250
100

3 PCR ##& 10 #kalia M 43N EAY tih, tdh. trh. toxR HjkE
Fig. 3 Electrophoresis of tlh, tdh, trh and toxR from V. parahaemolyticus after PCR
E: M: DNA 73 F 5 bnif; 10 BT IE; 2-11:0 10 #RE1A m PSR, A: PCR 73 tih LKAl B: PCR ¥4 toxR LUKk [&]; C: PCR ™
34 tdh HLPKE]: D: PCR 4744 trh Bk .
Note: M: DNA marker; 1: Negative control; 2—11: Ten strains of V. parahaemolyticus. A: Electrophoresis of tlh; B: Electrophoresis
of toxR; C: Electrophoresis of tdh; D: Electrophoresis of trh.

>
oo}

800 000 800 000

2 . 2 .
= 600 000 = 600000
> > * *
3] 3
g 400 000 g 400 000
£ 200 000 £ 200 000
= =
= 0 = 0
0(H,0) 0.01 0.1 1 10 100 0(H,0) 0.01 0.1 1 10 100
Concentration of DNA (pg/L) Concentration of DNA (ng/L)
C D

800 000 N 800 000
: 2
= 600 000 = 600 000
> >
3 3
§ 400 000 § 400 000
£ 200 000 £ 200 000
= =
. 0 . 0

0(H,0) 0.01 0.1 1 10 100 0(H,0) 0.01 0.1 1 10 100
Concentration of DNA (pg/L) Concentration of DNA (pg/L)

4 Chro-tlh. Chro-toxR. Chro-tdh. Chro-trh 3¢ &AM 43N & DNA 89460 R 8E
Fig. 4 Detection sensitivities of Chro-tlh, Chro-toxR, Chro-tdh and Chro-trh for V. parahaemolyticus
1:: A: Chro-tlh; B: Chro-toxR; C: Chro-tdh; D: Chro-trh. *: FEARZEGIE 5 H,0 XF AR 2% 5 1B 3 (P<0.05).
Note: A: Chro-tlh; B: Chro-toxR; C: Chro-tdh; D: Chro-trh. *: Asterisks indicate statistically significant (P<0.05).
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Fig. 5 Detection sensitivities of PCR-Electrophoresis-Gel imaging for V. parahaemolyticus
FE: M: DNA F3-Fitbrifs; 10 BIPEXT I, 2-6: #kJEE43502% 0,01, 0.1, 1, 10, 100 pg/L ARV IR DNA $2IUR 1) PCR
. A: PCR 73 thh 7973k I]; B: PCR 44 toxR P4 HL Uk [€; C: PCR 44 tdh P~y HiTk [5]; D: PCR 44 trh P4y ik 5]
Note: M: DNA marker; 1: Negative control; 2—6: PCR products of 0.01, 0.1, 1, 10 and 100 pg/L DNA of V. parahaemolyticus. A:
Electrophoresis of tlh; B: Electrophoresis of toxR; C: Electrophoresis of tdh; D: Electrophoresis of trh.
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Fig. 6 Detection specificities of Chro-tlh, Chro-toxR, Chro-tdh and Chro-trh for V. parahaemolyticus
1 A: Chro-tlh; B: Chro-toxR; C: Chro-tdh; D: Chro-trh. *: #EZRFE (A5 H,0 X BEAR L4575 5 1. 35 (P<0.05).
Note: A: Chro-tlh; B: Chro-toxR; C: Chro-tdh; D: Chro-trh. *: Asterisks indicate statistically significant (P<0.05).
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