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Application of Duplex Droplet Digital PCR for Detection of EPSPS Gene Copy Number of Kochia scoparia in Imported Grains
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Abstract

(Nanjing Customs Animal Plant and Food Inspection Center, Nanjing, Jiangsu 210014 )
A double digital PCR method was established to detect the EPSPS gene copy number of Kochia scoparia. Eight samples of Kochia

scoparia carried in imported grains were detected. It was found that the relative copy number of EPSPS of 2 samples was less than 1, the rela-

tive copy number of EPSPS of 6 samples was greater than 5, and the relative copy number of EPSPS of one sample was as high as 45. 67. It

can be seen that the proportion of imported North American grains carrying glyphosate-resistant kochia is very high.

Key words

B R — AR R A I AR BR O, TR R
T BRI AL AR R R R TR AT
HEP R, AR A PR T E RS B
B S DNAA R e T RS R A RO I, Bl 2 7 2
Xof e H R AR AR I A i, DA TG S R A ) ol P e b A 4
Koo TR AT B T B , o s H ™ 2R BT 2 1 A A
AW, HATE A 45 F 2% SRR aE 0 5 H 8™ A= 7402y
PE X A B A A 77 B AS IR B G AR IR TR K
fEE.

TEALSEHLIX, PR —Fh AR 2R B, 20 {20 80 AR E &
TENN SN FE PG M X )2 A0, 1) % 2 4/ 22 B i
1 1 30% ~ 60% U= o It Ak R R A< i T
HiUER T X 22 R A2 P G 36 2 sy T C AR
RIRBECH B o TR R ML S 1 R i
RS Hr 517 B A 2 RORF AR ik . 7EE FORAS AR
A RE AT PO TR B0 M SRR, — B ST 24 1l JER A )
4303 i SO A AN PR A A 1 0 O R T A A,
WM T E A A P A S R 2 4x . PR, FEE 1 S e
O MR BB P BEA ARG , A BT X e IR R A T 1
ARG

FEYIXBR AR B BT EAT 22, G045 1 AL R ek AR
SSHEACIER S . Wiersma 257 BIFSY & B0, MUK i 4¢
LGP RO AR LR S - P B E S B R - 3- B IR 5 1
fiff ( 5—enolpyruvylshikimate — 3 —phosphate synthase , EPSPS) [
PG, EPSPS L[ 4 D1 iR (9 0 H RO I L 4
DURSGB g UG PR SE AL, S8 A EPSPS R [A st L)

HEETHE @7 EAAHR B (2019KJ13) ;3T 54 “333 T4 HHR
B (BRA2019320) ,

EH(1981—) %k, = ERA, HEAREIH, ML, AFit
BREERRFZEMGHR, « BEEH, RETF, ML, AF
BEIE T EUE T TR

2021-09-07;f&EIHES 2021-12-21

EER-N

WimBEH

Double digital PCR ; Kochia scoparia; EPSPS gene copy number;Imported grain

PRI LA Py MR B B H BT . Wiersma 251
T T Hb K EPSPS B K 9% i i PCR A 773, i T
T8 FURARXS S i, 324 R0R RNAR R TR RS2 T7
T Z 5 S AN R . IRk, 307 PCR AR M &
J& AU R i PCR A, HELA il 3 A 2 0% 5
oo e R L S T IR X RS A H bk g 2
HEDUPE ARSI 120 78 S T PR ER A WU £ S PCR
R 5 , ST R BT 244 EPSPS 5 A (A v

1 #Rl5AEZE

L1 &b I pRHA R B R A TRk, PR B
* 1,
Fx1 REHRMER
Table 1 Test material information

e i R HRATRI U= BARAEN
Sample No. Number of Grain Cour-mjy of ) Year of

seeds type origin interception
201800470 1 K eS| 2018
2111001496 5 g e 2021
2011000282 5 KE EH 2020
2111001502 5 K IEON 2021
201800469 10 K& B 2018
2111000266 5 INFE | 2021
201801628 5 pNE] B 2018
2111000832 5 pNGE Bl 2021
1.2 Fi&

1.2.1 DNA 421, PRIUbF+ 1~ 10 K, & T 2 mL ()
EP & I VR SERD R 2 A AR 5. 55 mm BORER , A
PRI (Retsch MM400) HBIFEE 1 min,, B JS A RE b 1
JH DNeasy Plant Mini Kit( Qiagen) #£17 DNA $&H, $E B 72
Z B G U], DNA ¥ BRI i f ] NanoDrop 1000
HEATA

1.2.2 51 RaREHE . HARERE EPSPS 5IWIAHRE 1Y%
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HHE#E GenBank |- & A7 iy ik EPSPS 541 (KJ374721. 1) ,
IES G| ) AT 51 5333 8 DE-EPSPS—FP : AACATTT-
GCGTGCCATTGAT; DF-EPSPS—RP ; ACCGTCTCTGATAGCT-
GTGGG ; DF-EPSPS—P ; VIC-CGATGACTCTTGCTGTTGTTGC-
CCTA-BHQI1, WZHEH ALS 519 FERE A BT E Gen-
Bank | A Ak ALS JE[R P41 (EUS17498. 1) , 1E S [ 5]
PARE 9535 8 DF—ALS—FP : CTTCTTGAGCAGATTGT-
GAGGTT;DF-ALS-RP . CCCAGTCAACTCGACGA-ATT; DF -
ALS-P.FAM-ACCCGCCTCCCACATACAACACA-BHOQI1,
1.2.3 B PCR ¥ 4%,

1.2.3.1 #°% PCR #5415 K R (20 pl) . ddPCR supermix
10 pL. 2 51451 2 A4 0.5 pL.ddH,0 6 L DNA 4
M1 pl.

1.2.3.2 %% PCR i A= . i ] QX200 Droplet Digital
PCR £ % (Bio—Rad) , ¥ 20 wL &£ 5 SV K R N E DG8 car-
tridge H[a]—HE 8 ~FLIN, 7 DG8 cartridge HJi& N —HE 8 4~
LA A 70 WL G0 AR O, 55 L RCE S RRUICE TR0
Az A, FE AR A2 UG T DG8 cartridge f b 1 —HEFL A ;
R BUIARS 22 96 FLALA (29 40 L) ,7E 96 fLAR | i f 1
JBE 2L R iC 4wl b, FE ARG 1) PXT IEHCN 54T B
(180 °C,10 s) , EHUFBEZ J5 1Y 96 LA A PCR AL 474"

BE B

1.2.3.3 B PCR ¥ 4%, 95 °C,10 min FAS ;94 C
A5PE 30 5,58 CCIB K 60 5,40 AEFR ;98 CHIIE 10 min,
1.2.4 JEPIFEDUBOGIN . PCR 4G Z5 R 5K 96 fLARCE A
(X200 Droplet Reader 7% 2 BUX H, T JF QuantaSoft §k{4:,
Jeft—¥R Prime J5 344 Flush System, 22 5 X 96 FLAR HHAE 5
R BT , SEUE #EAT A dh b, N TSR IRAFEE R
2 GRS

2.1 DNA $ZEL SZHEdh iR, T 5250 DNA i 3k el
TR KN EAEE SRR ORAT IS [A) S A A7 22 57, ARAR 1Y
DNA ik B L A7 78 22 5%, S IR 0. 73 ng/pl, fe & N
9.72 ng/pL(#2) .

2.2 EPSPS EE#NE 20 pL MHF PCR kAR,
BROREAR ) DNA T A I 1 1) EPSPS #1 ALS JE K (1945
DU R 2 AR e 45 S nT LU Bl 1 o 5 R AT
H AR i () EPSPS ik R 14 i AN [A], 4 i 22 5] EPSPS
PEDUEOE 950K, 20 L IS NEAA ZR vh  EPSPS S5 #5 DL
7 360, s I HE DIECH 14,5728 DUECK 2 978, i N 2 BE 1A
ALS {1 — SR B0, i 75 DUECR 532, B fii#5 DLECH
22, P95 DHCH 260,
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Table 2 DNA concentration and copy number of EPSPS and ALS genes in 8 Kochia scoparia samples

B g DNA ¥ fif PCR ' DNA & EPSPS #% U1 % EPSPS copy number ALS ¥ DI %% ALS copy number
Sar‘:;)ie ;—'0. DNA concentration DNA dosage e 1 FE2 FHE 3 T T2 3
ng/pL in PCR//ng Repetition 1 Repetition 2 Repetition 3 Repetition 1 Repetition 2 Repetition 3
201800470 0.73 0.073 38 14 42 134 22 164
2111001496 1.41 0. 141 2 340 2 720 2 500 210 242 196
2011000282 3.37 0.337 2 960 3 240 3720 260 274 256
2111001502 2.71 0.271 5 140 5 960 5 220 330 446 388
201800469 9.72 0.972 3 500 3 820 4 200 264 532 508
2111000266 2.23 0.223 438 262 194 432 256 226
201801628 2.83 0.283 1 260 1390 1420 184 226 230
2111000832 2.12 0.212 6 660 7 360 7 080 152 146 164
FIFT EPSPS [y 5 DUERR LA ALS 1% DUEL, 3t vl L3RS g 60
D w1 N (=)
Hu IR FE D EPSPS BAR XS #5 DU (18 1) o AL 1 AT LA «;
% ily, EPSPS A X1 % DU 4 i T 52 ¥ % 4F, 201800470 F =g 4f
i{;B
2111000266 3% 2 {334 JiBf & (1) EPSPS FX4 DUEUNT 1, T £z
oy N = =
s 6 45 s [ B 19 EPSPS AR 45 DU ALK K F 5, ot £S5 w
& =
2111000832 [ &7y fpk EPSPS AfX5 DUk 45. 67, T
2.3 #HFPCREPREE HEEN 2111001496 ) DNA 5 2 0= = = = = = = =
T TR ERRE RCRC POR JZ PR it DNA 20 4 : I 2 Z 2 £ £ ¢
%1% 0. 100 00, 0. 050 00.0. 025 00.0. 010 00.0. 001 00, & £ 8 £ & £ & &
0. 000 10 A1 0. 000 01 ng/p,L,%%&? PCR 45 R LR 2 FiA 3, Y5 Sample No.
M 2 ATLLE 207 PCR A RUEAR 1, 76 20 L ¥R N B 1 8RR EPSPS H3H 5 M
0.000 01 ng/wL ££ 5 DNA H o] DU Y EPSPS JE (15 Fig.1 Relative copy number of EPSPS in 8 Kochia scoparia
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Fig.2 EPSPS digital PCR droplets
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Fig.3 ALS digital PCR droplet
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Table 2 Retention time and MS parameters of azithromycin
B2 a1 N §

it B Bk 7 AT Q1Pre fi: N T
Channel ‘eenllo-n Precursor Pro uct Q Pre v Q Pre

time//min ion(m/z) ion(m/z) deviation//V deviation//V
J#IH 1 Channel 1 2.034 749.2 591. 30 -20.0 =-31.0 -40.0
i iE 2 Channel 2 2.034 749.2 158.10 -20.0 -43.0 -30.0
3 #Hig FhE A 2, 2015,40( 10) : 756-759.
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