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Detection of Vibrio parahaemolyticus in Foods Using F F,-ATPase Molecular Motor Biosensor
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Abstract: An F,F,-ATPase molecular motor biosensor was used to rapidly detect Vibrio parahaemolyticus in foods. For
the construction of a biosensor, a specific foxR probe was connected to the ¢ subunit of FOF1-ATPase avidin-biotin system
using an avidin-biotin system. The detection of Vibrio parahaemolyticus was based on differences in ATP production 30 min
after separate conjugation of Vibrio parahaemolyticus and negative control to the constructed biosensor. ATP production was
determined by measuring the H™ amount in the environment, which was dependent on the fluorescence intensity of F-DHPE.
The optimum concentrations of chro toxR and Vibrio parahaemolyticus DNA for detecting Vibrio parahaemolyticu were

found to be 40 ng/mL and 40 ng/mL, respectively. In practical applications, the results obtained by this method were in good

agreement with those obtained by traditional detection methods and PCR.
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FIAE SRR L 15min. FIPBS#h%1.3mL, 30000r/
min, 4°CHHEZ 0 15min, WHEDTE. EEHPBSUE3X
PLLBR Z RINTECERES, FUTE F200uL PBSH &4 H -

HH200uL CW 4 4f F-DHPE[#)Chromatophore, JIIA
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Hchro toxRo: SRS IVS TTEG A Rl PR IR B . 2
BLINEE . R TR G . KA IDNA . 145 chro
tox RATUG U W I 9 1.558mg/mL, Ak 46 7E chro toxR )i
HIRJE0.0260mg/mL DNAJIUE I JE 10ng/mL. 37C 41
FE3h30min, AR N EAR R DO, AR ILEL.
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Fig.1  Specificity of chro toxR to Vibrio parahaemolyticus
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AT I bfichro toxR )M S 4 1.558mg/mL, XJ 1
#4710, 204 30, 40. 50. 60. 70. 80. 90. 100f%#fE
ke, 13BNV ¥ chro toxRIK) it &I FE 43 51 40.1558
0.0779. 0.0519. 0.0390. 0.0312. 0.0260. 0.0223.
0.0195. 0.0173. 0.0156mg/mL. F¥% il PEITEDNA 1) 5t
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W5 IeAE Em, FAEESRMACR . FikEHchro
toxRAE1OFE MR I IR BT 94 S A 9 RS 9 - #Echro
toxRIFUR IR LML SE B, — A LMB /NI, —
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Table1 Fluorescence of H,O and VP in the presence of chro toxR at
various concentrations

chro foxR  chro toxR)Fi:  H,OMI %86 Fll Mg g 11 ZEH

R A4 WE/(mg/mL) For AR e CATIIMEL (BN
100 0.0156 164838 179463 14625
90 0.0173 205656 181849 23807
80 0.0195 227846 217350 10496
70 0.0223 247842 260039 12197
60 0.0260 331117 294111 37006
50 0.0312 390654 368798 21856
40 0.0390 400962 474532 73570
30 0.0519 640878 644088 3210
20 0.0779 903960 952289 48329
10 0.1558 1694445 1506873 187572

23 10f5H R chro fox RO AN [R) Ji s 4 58 FA) il L 1k
IDNA [

TE10fE M BE fIchro foxRA&AT R, XFDNAJFTE M 5 4y
4100, 90, 80 70, 60, 50, 40. 30, 20. 10ng/mL
(1) ) PR IR WEAT T A . 37°C 44 F JH 3)30min,
X AN [FIDNA I 5 B2 1R I I 1 57 BT A T R 00 45 e 1)
H, O I 14 5 BT ) 5 D' AR A H, O A il ¥ a4 I £ 25¢
JeZEAH I L HE W2

#2 A FEDNAREWRETHO, Bl HEINE KT NE
Table2 Fluorescence of H,O and VP under different Vibrio
parahaemolyticus DNA concentrations

HOM%6 B ILEIR

DNA Jit it

WiEgml) R Skl AR
10 131286 125988 5298
20 131286 125988 5298
30 131286 129713 1573
40 131286 112506 18780
50 131286 140251 8965
60 131286 133351 2065
70 131286 138707 7421
80 131286 145539 14253
90 131286 130094 1192
100 131286 130886 400

M2 AT 0, 2 B Lk 9 DN A I R AR
40ng/mLIef, ZEftif K, R SR OR . dd L L
WAL S HdiR (I EEAL, T LA RIAEDN AU AR D 40ng/
mL&chro toxRFGFE 1045 I A BN BEARK A SO o R
FAF T HATEE S, ERIER.
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h T KRR HIF F -ATPase s T Hh ik Kl i 2 L, 3k
S B g A I A b B RE AR AT R . B2 R T AR
DNA i =K % 40ng/mL K chro toxRFGEE 106510 4AF T
FIFHFF -ATPase s} Ly i BEAKT M3 304 51 rAS Il
{00 BH PR R AR P 45 o JE It 263 vh 5 B bR AR 5 7 X PCR
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Fig.2 Detection results of Vibrio parahaemolyticus in food samples
using chro toxR
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Table3 Comparison of different detection methods
;fu n:j 478‘)9;35008 PCRi Foﬁl;? %Pjis ’ % nlj'j 4789(.37}3*”2008 PCRi FU’;?? %Piis ’
1 + + + 16 + + +
2 + + + 17 + + +
3 + + + 18 + + +
4 + + + 19 + + +
5 + + + 20 + + +
6 + + + 21 + + +
7 + + + 22 + + +
8 + + + 23 + + +
9 + + + 24 + + +
10 + + + 25 + + +
11 + + + 26 + + +
12 + + + 27 + + +
13 + + + 28 + + +
14 + + + 29 + + +
15 + + + 30 + + +
3 & ®

S A R R W], FIHFF,-ATPase s 1 ik A M) 44 K
o UGS R A SRR AT A, A Y B D RE 1534 3
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PERG2) T 780 AR o SRIME G574 PCRIEL Y 115
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R AR FOR AT LA B 5 4% G Uy ik S PCRIEAN
[FIRIEE Rl T AL 2 96 F LA e, AL AT BLSE
WA S TR ISP el P /S 4 it S P T K g
BRAN, T R BN R AR, B R 3 S
BHATHCH], ATLOhSes = WA N A . Rk
HEAT S R AS U T DA R AGT DU I 8], Sy TR 0E HY 10 B it A
DAURFLAE T PRadAR I ) 842

1T ASSE IR R B AR, B2 S A Bl R A
FEARBIE B R R R BEAT, BT LSRR ANl 5 A7 A
ZRIIIN, S REMASE RIAE . L, s 1 Bk
YA AR T E AL L, PR S BB, H Ao
L5 A ks i M [ AR N, A RS 5 i 5
Wi, DT I TR M AL TS A
W, Pk, AR 5. > T Ik E
Potte lekds FAT RUUFIRE SR L vt 10 R A0 LA R AG I I )
YA 7 S ()7 73 N2 28N e U T 7/ A
(BAEEMLYTITR) BRI LU EEAR . B
A SEETUH R S AT SN2 IR N AT S
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