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Droplet digital PCR method for detection of pathogens in export food-

Part 1. Vibrio parahaemolyticus
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551 HBAY - B IR

55 2 F5y  FE AL 5

55 3 WA I

55 4 FB4y BN 5

55 5 T AT« A 04 4 BROA 5

556 43 « A% AN M 1 A 2 TR TG TR

57 WAy AE MR KR A A

55 8 W43« i B AT TR R (B A FF D .

AR SN/T 5364—2021 (55 1 343,

T TE B SCIR I BB N ZE TTRE W e % M) o AR ST I 2 A LR AS 7 JH R 31 & 1 Y B AT

AR SO i P AR N R R [ OC RE R IR T

AR SO A o [ U S B S B AR W T 0 L o TR 50 K % B 2R A O B L AR N R R R

K,
ARSCOE F2 R RN B W B L S PR BRI R R IR AR IR Y B B E R WK
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HAOREPEHRERNGIE
iEINEF PCR &
%1885 8l m il E

1 SeE

ARSCHFLE T B I I B9 R 28T PCR RN Bk,
2R S IE T A I I S A B A
A SR B S 1 CFU/25 g~5 CFU/25 g(a¢ 1 CFU/25 mL~5 CFU/25 mL).

2 HEMESIAXH

B SCA A P 2 A S RS 5 R TR AR SR AN BT i k. o, T H I 51 SC
P A% H X I 4 RAS 38 AR SCAR s A H 09 51 SO - HL 50T OAS (A48 Fn A 14 18 08 38 1
AR

GB 4789.7 @R EREZEIRME B EAEY R B o e

GB/T 6682 4315255 % FH/K FUAKR A6 07 1%

GB/T 27403—2008 gz FraEHI e & 650 A # R

3 REFMEX

RSO BA 5 B E B AR TERIE X

4 GEEEIE
9 A s T AR S

blaCARB (CARB-type beta-lactamase gene) : CARB % 3- PN i il 4 5% 36 1A
DNA (deoxyribonuleic acid) : i B AZ M AZ L

ddPCR(droplet digital polymerase chain reaction) : i i & 5% PCR,

PCR (polymerase chain reaction) : 28 & W5k 28 [ M o

5 FHiERE

Bt o R IO IR 8- PN M il i B 2 PR (bla CAR B R SE IR N H 519 R ¥ e YR EE R B9
REF 5B DNA M 30 PCR &0 BUIR W IR & - Bt B PCR [ AR R . ¥ %805 PCR & & 451 3|
10 000~20 000 A~ fd i, i 36 40 S0 b S A DNA 20 T 19 8 o 1 88 0, 2R J5 #E 47 PCR 9§73,
blaCARB FERERER 57 diibn il FAM 2GR P, R %S PCR R Gt 09K 58 38, AT 0 B4 300 (9 298 615
ST RS, TABINR DNA B ROE 1D EAF S 0y 3G L T8 8 PH PR O . R AR A PR PE O
FR A TG B i v 2 5 A R I M A
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6 FTERFRFEM

6.1 RV &&Eo0.1g,

6.2 i,

6.3 fHIR}IFAE:36 CE1 C,

6.4 mEERXRTEEOHLGEL T 12 000 g,

6.5 MIESRFGIL.

6.6 XIS EE AN OOt EE T

6.7 ‘WA,

6.8 ddPCR ¥ B4 (X M AH G L 4 .

6.9 AREEBWESY:100 nL.~1000 p1..20 puL.~200 pl.,10 p.~100 pnl.,0.5 pl.~10 pl,
6.10 .04 :2 mL.1.5 mL fil 0.2 mL,

7 #HEEIKH

AU 2 B 2K F 45 & GB/T 6682 BLRE B — 4K .

21 T 5 I 4R BUA R &

ddPCR 1 it & i 7

FUWEB LR A0SR .

BH A ok B I I I s 74 TR Rk DNAL B 75 [0 F BE S DNA IR AT,

B P KT B PN Tk e 1 2 1 3 IR (bla CARB) B S PE R 51 o B S DU 5% AL B R EH 0 F -
VP-F:5’-GTGAAGCCGCCATGTTGAT-3";
VP-R:5-GACCACCAATTTCATTTAGCACTAAG-3";
VP-P.:5’-FAM-AGCGACAACACCGCCGCGA-BHQ1-3",

NN N NN
o O W DN =

8 KMERF

1 R RN ddPOR A 2% ULIE 1,

D R R T JPMEA SCHEU T I AR 4277 FUATT %7 B . 0 A 580 6 LA A D S 0
P
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(i ViR 1N
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1 B&FBEAMEINE ddPCR & 2 F

9 LWEESRE

9.1 HRHl&
208 GB 4789, 7 W i yE IR AT R S ] A A
9.2 DNA iEE

B9 1 RN 2 mL 0 E 8 B &0 .8 000 g B 2 min, REWFHF B Ml H
100 pL IR £5 22 il FH B ULIE . A 20 pl LR IX MR Mg, & T 37 "CAE] 15 min~ 30 min, 95 °C
P10 min [ FEIS G . 24K 1 A 20 T 3 DR 4 R BGEU SR DNA, 3848 7 sk FR F) & U B R AT

9.3 DNA R E 04 EilE

B B DNA TR SGE K B — E R0 8 AR 2 1 o7 B ek 55 A8 40 66 BE I %€ 260 nm
F1 280 nm AL AW I (E , # B (D & DNA B9 E
p:A%O X N X 50 D R LLETTETT RN G D)
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e

o — DNAWKE ., BN OE B2 (pg/ml);
Ao —260 nm b A GIE ;

N  — R

2 DNAVEREEN 0.1 pg/mL ~ 100 pg/mL,A /A TE 1.8~2.0 Z [}, ] ddPCR K,
9.4 ddPCR #& il
9.4.1 XEBFAELT

A0 3t o ) 5 B X B B BRI A B L DRI ot I B o BBk DNA B H Y
B DNA Ay BHAE XS B R A 200 TR 25 DR 20 48 B0 3R & 4 40 B8 9. 2 SR IR K 32 A 1G58 s o T bk
DNA Y5 B X B8 5 R B XU K AR DNA BEARAE g 25 1 0 R, B R A e Ah 3R B DNA 3%
W4T 3 4~ F4T ddPCR il .

9.4.2 RMKEZER
MR 1 ECR AR AR
£ 1 ddPCR RMN{FZE

B 4 B i £ Yo Mk Lk (£

B PCR LN TR R 2% 1% 10 pl
VP-F 10 pmol/L 0.75 pmol/L 1.5 pul
VP-R 10 pmol/L 0.75 pmol/L 1.5 pl

VP-P 10 pmol/L 0.25 pmol/L 0.5 pl

DNA Hi — 5 pl
K — — 1.5 pL

R SR — — 20 pL

9.4.3 TUEERK
K BE R 418 ddPCR R TR 53 o I AT A2 B0 B AR Ly, 2 (S0 A0 0 ) A AT

9.4.4 ddPCR ¥ &

B A o 2 5 A 2 96 FLARCP L, B S B T PCR X b %2 AT 28t 17 PCR §7 4 .95 °C
10 min(FFFEIRHEE .1 °C/s) ;394 °C 30 s(FFRIEHEE .1 °C/s) .60 C | min( FFREMEEE .1 C/s),45 4
¥R ;98 °C 10 min(FFREHREERE .1 °C/s) .4 °C RN =Y,

FE . PCR S $0T ML A 6 R 08 8080 5 1) AR [ HEAT 38 4 1 34 s

9.4.5 WHIESIEE

YIS AEH G R 96 FLAU A ddPCR G IS0 H X6 45 A i 1t A7 9 e A I, 2R F FAM 3 18 152
TSR
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10 #ERAMERR

10.1 HEMIEE
HR R 25 0 HB A 285 D8 S ME 13 5E B ME FR » B (E PR B %) 25 1 A BH k7 48 25 SR b A7 A AY X 49,
10.2 REEH

10. 2.1 IR ZR B 7= A 58 SO0 i B T BT ddPCR X B8 15 3R

10.2.2  FAHEXIEAN 28 0 IR E 28 005 SR .

10.2.3  PHAEXT BEA 9OGA5 540 HLBAPE G0 72 5 BH 1 1T 72 e A 8K 4 IF .

10.2.4 DL BB AMA —TURSF &4, SCU0 25 A ok, 2 48 5 5 S PR AT ddPCR Kl

10.3 Z#HRZERR

10.3. 1 TRASRE A T A B0 B9 96 A5 5 2R T B RR , TR I0AE &y b A 35 R I PRI A I 45 R R ik
R ARG H R I PRI

10.3.2  FREkEM 3 P47 R =D 1 ASFATA SOUAE 5 8 T B B AY B Rl o ELBA PR BGR 7% 5 BE 4
T 75 B B8 IR 23 T A28 At 4 2R g ) ot P 9 B 290 97 ET 44 6 i B 08 B — 2P % GB 4789, 7
AR B A0 R AT B NS i 2

11 BhiTiEns

Ko 0 st 8 v B 1E AR Y5 JL R R B GB/ T 27403—2008 Wi 3% D (I #E $UAT
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B MAYE IR blaCARB FEH 751 G 4) K 51 W% 11 78 B K (Accession No. NG_048735. 1) L&

A1,
301 atggataaac tggcaggaca aagcacacgt atcgaacacg cttgtgaagc cgccatgttg

361 atdagcgaca acaccgccgce gdacttagtg ctaaatgaaa ttggtggtcc taaagcggtc

421 acactgtttt tgcgctctat tggcgacaaa gcaacgcgac ttgaccgatt ggagccccgt

B A1 BISMYENE blaCARB EEFF 5 (AR 43) K51 &t mEE

. BIR AR 2 5000 BRI 5 O KE SRSy N RET RS
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