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Development of Detection Method of Insect—Resistant and Herbicide—

Tolerant Maize C0030.1.1

DONG Wenfeng, LIANG Jingang*, LI Xiaying, LIU Pengcheng, ZHANG Xudong, WANG Haoqgian, CHEN Ziyan,
ZHANG Xiujie*

(Development Center of Science and Technology, Ministry of Agriculture and Rural Affairs, Beijing 100176, China)
Abstract: Genetically modified (GM) maize (Zea mays 1..) C0030.1.1 is developed by Beijing DaBeiNong Biotechnol-
ogy Co., Litd. The purpose of this study is to develop the event—specific qualitative detection method of this maize
€0030.1.1. Based on the foreign inserted gene, a series of specific PCR primers were designed on the left and right of
the flanking binding site. And then the PCR reaction systems were screened and optimized based on primer screen-
ing, specificity test, sensitivity test, differential primer concentration and a series of annealing temperatures. The
maize C0030.1.1 events—specific qualitative PCR detection method was established finally on the right of the flank-
ing binding site. The detection sensitivity was 0.1%. After validated by 8 external laboratories, results showed that

this method could specifically detect the samples of C0030.1.1 event and had a good repeatability and reproducibility.
Key words: Genetically modified maize; Qualitative PCR; C0030.1.1
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i o B0 EOR A A B T2 SRR . S B
X [ o [ Y 4%, X6 2K €0030.1.1 AT B 3L,
il 5 BT HU B R ) E 2K €0030.1.1 1 5E P PCR 6
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1 M#EH*

1.1 ##l
B HU % B E K C0030.1.1 FF i FiGE I Y

Z AR 178 T K AR S (BAMEXS B ph b st kb e 4= 9y
FRA B m P4, 5 38 o B — 4l & 1A, 4li
KT 99% , A2 it il R o ALK KOG AL
J5 ik R R T B LR R R A He
1% 19 BT 41 B 557 & K €0030.1.1 (€0030.1.1 &
R 52 B AR G ) |, IR 7% B A (4K
TEK AR KRS VETE)  ERRRE SRS (S
WEER 145 ) , DAL FE S 35l AH DG R 3L

=1 RITSIMHFTIER

514y 31T (5'-3") 314 31T (5'-3")
5'-1F GCCGCGATTCCGTCGTA 3'—4F GTCCCGGTCCCGTTTAAACC
5'-2F CCGCGATTCCGTCGTACT 3'-1R AGAGGAAGGAGCCACTTGTTTGC
5'-3F CTCGTACGAACCGATCGTCG 3'-2R ACAGTACAGATCCGTGAGAAAGAAGA
5'-1R GCCGTATCCGCAATGTGTT 3'-3R CGTACAGTACAGATCCGTGAGAAAG
5'-2R ATCGCGCGCGGTGTCATCTA 3'—4R GTAATCATCGTTCTCACCGCACC
5'-3R GCATGACGTTATTTATGAGATGGGT 3'-5R GTGGTATGGCAGCGTCAAGT
3'-1F TGAGGCTAGTGCCATCAATAAGTT 3'-6R TCATCGTTCTCACCGCACC
3'-2F GCTAGTGCCATCAATAAGTTATCAGTC 3'-7R ATGGTGGTATGGCAGCGTC
3'-3F ACTAAAATCCAGATCCCCCGAATTA 3'-8R AAATAATTTTGAATTCCATGGTGGT
1.2 Fik T TR 4 5] €0030. 1.1 ) 3 7 41 223 5 (LB)

121 4k R 3E A £ R C0030.1.1 35404k 45 7
N RAR7 B . W R

Pt TR B B ) K K €0030.1.1 5 AR N

eryIAb 1 epsps , 87 e AL 36 & 78 B oK 32 AR 5t

KZH iy 8 Z Yt fk I, JF e fe A MR ik o #l

A 51 W5 1T 84 Primer Premier 5 7E B & # $2 it

i A (RB) 43 5l it 519, S it 514 32 %), 51
WP A RN MEE 2, IR EH R 1%
B 470 H TR % 5 57 K K €0030.1.1 FE & I 328 i 4% 1
B 519, K PN AR o 3 5 9 2 B8 Al AR A
1861 5 /N 4 -3-2012 (6 3) . 2R F 4 2 AR & Al
7 5 0 & A0 1 B K N AR HESE P — 37,

*2 S|MASE
% 519 S Bk G 519 Bk E
5'-1 5'-1F/1IR 159bp 3'-17 3'-2F/4R 181bp
5'-2 5'-1F/2R 211bp 3'-18 3'-2F/5R 120bp
5'-3 5'-1F/3R 314bp 3'-19 3'-2F/6R 177bp
5'-4 5'-2F/1R 158bp 3'-20 3'-2F/7TR 123bp
5'-5 5'-2F/2R 210bp 3'-21 3'-2F/8R 140bp
5'-6 5'-2F/3R 313bp 3'-22 3'-3F/2R 265bp
5'=7 5'=-3F/1R 142bp 3'-23 3'-3F/3R 268bp
5'-8 5'-3F/2R 194bp 3'-24 3'-3F/5R 305bp
5'-9 5'-3F/3R 297bp 3'-25 3'-3F/7R 308bp
3'-10 3'-1F/1R 242bp 3'-26 3'-4F/2R 164bp
3'-11 3'-1F/4R 185bp 3'-27 3'-4F/3R 167bp
3'-12 3'-1F/5R 124bp 3'-28 3'-4F/4R 265bp
3'-13 3'-1F/6R 181bp 3'-29 3'-4F/5R 204bp
3'-14 3'-1F/TR 127bp 3'-30 3'-4F/6R 261bp
3'-15 3'-1F/8R 144bp 3'-31 3'-4F/7R 207bp
3'-16 3'-2F/1R 238bp 3'-32 3'-4F/8R 224bp
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x3 FEANRERRMEER

FHAY R B
EILZEA Jr(5'--3")
KA
zSSIIb-1F  5'=CTCCCAATCCTTTGACATCTGC-3’ st
151bp

zSSIIb-2R 5'-TCGATTTCTCTCTTGGTGACAGG-3’
1.2.2 47X
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2 4) Jp IR RE B, X 1.2.1 57 25 3 (0 R [R5 1 4 kAT
WA, R R NAAERMERTFSCRMmEERA
o o 3 PR — B

x4 HRUEERUKSLKAM

IR A RE BFRALIR S5 1% OFiE F )
GTS40-3-2 \MON89788 .A5547-127 . A2704—
RN K EIRA 12356043 ,305423 .CV127 ,MON87701 ,

R MONS87708 .MON87769 \MON87705 .FG72
DAS68416-4 .SHZD32-1

HIRHMTER G MON1445 MON531 MON15985 .
B LLCOTTON25 . MON88913 .GHB614,COT102
HEPFKFEIRSA  TT51-1.KF-6.KMD-1.M12 KF-8 KF-2.

FE G6H1.T1C-19

HHEPIM RS MS1.MS8.RF1.RF2.RF3.T45.0xy235 . To-
FE il pas19/2 MON88302.73496

Btl1.Bt176 MON810 .MON863 .GA21 .,
NK603.T25.TC1507 \MON89034 .MON88017 .
59122 .MIR604 .3272 . MON87460 .MIR162
DAS40278-9 4114 . MON87427 ,5307

1.2.3 5| R E A= 1B KR E 69 AL

DL FEH 43 R 1% B9 €0030.1.1 3£ K 41 DNA
AR, B 0.1.0.2.0.4.0.6.0.8 1.0 wmol/L 6 4~
51 ¥y He RS, 54 °C .56 °C .58 ‘CAHT60 °C 44-iB
KO ST IEAS AL A, X5 AT AR TR A
Wy BE DA, Al A5 1 5 P b v R R — 3
1.2.4 R HEM K

W # 10 ng. 1 ng.0.5 ng.0.1 ng,0.05 ng I 0
ng, 6 1~ A [A] 2 & 1 €0030.1.1 3L K 4 A & 2 k&
52, R AR BRI F 2 R 1.2.3 R4S 2 A0 B kR
FEFN G B, FLAB AR 1 55 P9 A o 55 TR — 2
125  # PR X

Ry T 25 A I v A S PR
T 0.1 ng A9 C0030.1.1 Z [H 4 K & 20 103, B0 3
WHE A, FLab AT 60 Y, P A Hh B, s AR &R
AR T 2 8 1.2.3 MK A5 21 09 18 JOR B RS ik
FE, HA S5 bR fE R — 2L

Ul R I oK
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1.2.6  FILHWK

P24 3080 A LR M 5 A8 ] PCR X8 , 435
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K C0030.1.1 FF b AT 48, S 0 44 2 AR P 5 R
1.2.3 M3075 21 A9 R JOR B A 51 vk B, FLAh 4% 14
5 N bR AE S — B
127 HEHRIE

ZH 28 5 L2 R I 4% 14 RN e 7 1 B R R L
P HEAT 58I, 56 UE B A7 43 31 R - Ak A A FB A 4
AT 4 W BAS 30  rpons (b st Rk AR
ToF TS A A 2 B A W A e 3K (R ) (AR
b AT A A 1 A 2 BRI 2 4 W B ARG 56 K s
(R ) Al A o 5 45 40 B ol ity Jo o W 4 560 U
I (R RS ) A AR b T A M ) A S R IR
A WA 6 I 3O (B TIE ) ARl AR A 0 356 A
) 9 B3 4 4 W B A 90 DU o (D) R AR
b AR 7= it B T T o e 4 A 3
(BTN ) AR A S A 7™ i B hin T i Joit it W B
g o (KB .

B UE FE S o B B B 1% 1
C0030.1.1 , B = it B 2551 2K ZZMO030 | Tiif B 2 55
F K €0010.2.2 4t HUTi B F5] F K €0030.2.3 5 5T
BN 0.1% 19 €0030.1.1 5 Hifh 7% 3 1 £ KIS
FE VIR R SR A FE VR SRR R IR & G 3
KRR A TR & FE R RPN IR G A (R 3) 5 R &
KR AR 5 BHPE X IR A €0030.1.1, B X 8
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2 % X
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3'-31 450 WM, oI R AR B AR 1
RO A5 A (e 56 DR A ) B HG 7 it i 3 A T 5 P
PCR J5 ¥ il 2 46 m )RR M (L 1)
2.2 HRMEMNK

X 2.1 WO AT I 51 0 2R AT R R i — 20 I
LKW B HA 5 -2.5-5.5-8.5"-9.3'-19 . 3'-
20.3'-26.3'-27.3'-28 .3'-29 A {XAE C0030.1.1
3 B R4, 78 H A 3 DR s A 55 S R AR
L AR R S Y & S A 3730,
3'=31 AV FE 5 F I E K €0030.1.1 H A 4507, [H 2
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§ 9 1011

T : M 2y DL1000 5 DL2000 43 bR 5 B 245 % B N BIPEXT B 100 1% €0030.1.15 2 e B I R 5 3 S AR AR B 0K 4
R AR SRR AL 5 5 AR S BE UK A 5 6 AR SE LD B 18 5 7 A G SE D R IR A FF 5 8 S H A 3L DH T K TR & 4 5 9 G SE AR AL TR & #F
10 g B FEPRK R A B 5 11 S i BE Rl S TR &

E2 SIASHERET EHIT

T REES I RA S AL G 3/ -22 UL L
R 5250 K C0030.1.1 H 4 314 21| 265 bp K /N il
11 DNA B, 4 18 2% W5 W, I AE Al e o rh 2
KB B WO A B 2) AT LU R R B
DI G 4l & 3/ -22 #E 4T R — 4 RAUE
2.3 B4R E R AR E MR

XE5 A A 3722 HEAT IR KO B RS Tk EE

Mk . 25 R BN, FEARRERE T, P8 80 %31 %
A 2S5 eS| Wk EE 8 0.1.0.2.,0.4 wmol/L
I R, B 5 vk BESE I, 51 —
RIKBUI N, 256 5 85 Sy 3 20% 3
PR 9 35 DR 1) s oy AR O B IR KR R 58 °C
S1¥) U FE R 0.4 pmol/L, I sk 43 55 P 4% 7 77 WA, 51
W R AR (EI3A)



24 SR - A B DR TR BR 507 K €0030. 1.1 5 1 PCRAS I 7732 ) ST 53

01 02 04 06 08 1.0 M 01 02 04 06 08 10

3(15 bp 54°C 56C
|

M 10ng 1ng 0.5ng 0.1ng 0.05 ng Ong

7 8 91011 1213 141516 17 18 19

0.1 ng C0030.1.1

M 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

0.1ng C0030.1.1

M 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57

0.1 ng C0030.1.1

0.1ng C0030.1.1

T M 24 DL2000 43 -t bR i 5 B D48 (X I N R B IR A SR 3B i BE A s ik B2 ik, 514 Wk B8 43 5904 0.1 ,0.2..0.4 .0.6 .0.8 . 1.0
pwmol/L, iR KRB 43 51k 54 °C .56 °C .58 “CHI60 °C; B Ay 7 M2 P, MR 5 /43 31 10.1.,0.5.0.1.0.05 .0 ng; C A # BRI
4 0.1 ng 19 DNA #E47 60 YRI5 D Jy BRI, & 5 20 1, 6:10 ng52,7:1 ng;3,8:0.5 ng; 4,9:0.1 ng; 5,10:0.05 ng

E3 SIMAE3 -2 WIREFMBRINEBEE.REE & HRMBIENK

2.4 RHEMK

R T IR G WA AP AR R A Y
BT, XTI B 1Y 6 4V BEAE S 1T PCR Y1, fR A
3B A, Bl A & T DNA & BRI, 97 34 85UR Bl
Z AR, EAE S 5 KT AT 0.1 ng YRR A ] 4R
13 Fa e U B8, 3 B TE PCR RN R & o A
100 ng DNA BAR I, A5 v (1) RAEUE 4 0.1%
2.5 R

KI3CE5 LR, 601 AT RERAS T 1
Yy, A7 A R 4 0.1 ng, 76 PCR A& 2 i
A 100 ng DNA BEA BT, A7 3 a9k H FR M 0.1%
2.6 BEIMEMR

PR A BUTE & B 0.1 ng M2 DL b AOAE By
PIREDY 14 5 265 bp 1Y H B 507, HL 43I RE
IR 28 R — 3, Ry ik B AR 4 Y A B
(& 3D) K4 B4R 15 59 PCR 7= 4 [m] Y8 ) )5 56 31E
D Py 45 SR FBIE 23 ) A3t 0 PP 910 e X — 3, si ik
— RGN, UE B 05 P AL A 37-22 BE Y
SEPE R I BT U R R K C0030.1.1, K Bk 5
YR bR AR D7 2 0 51, 4 44 4 C0030.1.1-F
€0030.1.1-R.,

LA LLb L RNR R E N 10<PCR 22 1P
SRR 2.5 pL, 25 mmol/L 58k BE ¥ W 1.5 pL,
dNTPs {5 (2.5 mmol/L)2 L, [R5 P2k i

7 0.4 wmol/L, Taq DNA & i 244k £ 0.025 U/uL,
50 mg/L DNA BB 2 who SR F by 94 “CHi s
P£ 5 min; 94 ‘CZEPE 30 5,58 “CiE & 30 s, 72 ‘CHEfif
30 s, HHEFT 35 RAEHR ;72 “CHEAH 5 min, 10 ‘CIRAF-
2.7 fEINIGIE

8 KGN IR 2SS Won , 7R R SR | A%
D7 AL A €0030.1.1 T K 1 #E 5 b b 38 21 35
1 DNA 257, fE HAFE JL P oK LK SR K
i R 6 0 AR 5 35 DR BA M o B v o e 3 T A R
B A RN 77 R T4 T 0.1% 1Y
C0030.1.1 ERFE & S 93 1 w00 7= 4 (L 3R
5). Satd 8 XL E Bk, A W5 # LW
C0030.1.1 7 K 47 55 M %€ 1 PCR A6 I J7 ¥ v LA AE
SR C0030.1.1 Eok 5 H A 5L W £ ok LK
MR ARG X I, B R R S, 5 ik
o BR AT 35 3] 0.1% , 8 5 9 Uk LA 1Y) 22 IR 8 & 3K
55 ¥R 15 — Bk S5 R R Wy i B A AR i R
Ve, L5k B R s iy 2 e b BRAR, B 08 Tl A
I 5 2L

3 i

B LR 7 AR Ak E N E PR S, e AR
AR A i Az R R A, 2 E A
UL PR I A S T A DR i A i LRI 4 B PRIE
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x5 BRBAMBIELERICE

FEMAZATR / S 1 2

3

FA: %o HE + +

IS %o HEE - -
€0030.1.1 EK(1%) + +
ZZMO030 £k (1%) - -
€0010.2.2 E4(1%) - -
€0030.2.3 E4(1%) - -
HoA 53 FORIR AR - -
RN R TIRA R - -
SR FEIR SRR - -
RIS AR - -
R AR - -
At Fe P TR IR AR - -
€0030.1.1 F£(0.1%) + +

+

TE“+ 7 ROR BHPESE R, =" KRR BIPESE A, 18 Rm 8 XA HLIY

T3 3 1% 3 DR 7= i 1 RIS B L R T 2% o I 0 s
RO 3 ] WO R B PR e 4 n) R IR R R
G/ D= O VA O RP R & 7S N i DG 2 S S
SEATHE B SR P AR ] R B 5 R A )
BRI A W) 2 A VT 10 S B R R R Ut o) AR
FESLDR AR HEAL AL DN 7 AT o B . HRFE A
R 7= i B2 R T B R BB A SS, — KRBT
IR AZ R ARG I 7 A | 56 A1 5% TR 17 6 0 4 R
WERAPE = SRR LB R E MR R E
{7 A8 LA AR, H AR ATz Y AL A R
B ER (2 PE PCR H R | 7 PCR L ARM™ 2
PCR $ A" B PCR AR FE FE R 4 AR 45
Ty — I T AN IR AL ARSI R R A i IBG G 92
W [ 4% R . Western blot K M £ A ik 48 55 $¢
AR H T PR A DG FE PR R I ik v
PL PCR A 77 3 I FH 35 )1
oS

4 25 B

ARG R 2R T M PCR k. B
AT T — RN 51, 38 e A 2
REAS I H 0 5% MR S R AR 51, 1E )
Yyt 4 H C0030.1.1-F: 5'~ACTAAAATCCAGAT
CCCCCGAATTA-3", JZ [1] 5| ¥y 4 %4 “~ €0030.1.1-
R: 5'~ACAGTACAGATCCGTGAGAAAGAAGA-3' ,
88 2 KN R 265 bp, HR IR — 2 I F 0 R
O RIS, Y BR ¥ 0T 35 3 0.1% , 18 33 8 LA 2R
K5, XA C0030.1.1 H 47 18 3R A5 4k 5 M 4y, 3L
R S R AR BT G A, R BR AT AR A i #
0.1% , Ut IR L5 R 1T 0 5| 0 AF & 220K, Re % il

JESE PE PCR G I 1) 75 22

I E B A BAE R SAR S (E R B
SEPRME R 2 A T B — 2D T R AR SR B St
PCR FIEF PCR J5 i , [A] B A i% 251 FF & I i) P s
ARSI 5 ik o
SE Wk

[0 ] e RMEEE i B o 3 5 I8 T R AR W ROR G158
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] B A Ml A= 1 AR B FH e 55 21 21 . 2018 4F 2 BR A= Wy 5 AR/
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39(8): 1-6.
KT, M, A 8% ARE SR R AEY I
T RE Y L BT D). B 2 A SR A 4 4, 2014, 8
(5):2538-2543.
WIEFE VRSO, SR A, S A PR B A ) & A
PO A BIE SR S L] AR W HORE A, 2016, 32(6) - 1-6.
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S A v B IS AR R R R JE I 5 SR AR Ui B A
HgCL V& BE R34, HES) 28 W IR 6L, IS5 F i IR, 4
LIRE NS R E S A N

HgCL, X A6 A= 41 1 25 L 0 200 6 1) 200 Jf A2 L R0
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