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DETECTION OF GENETICALLY MODIFIED COMPONENTS IN PRODUCTS DERIVED FROM SOYBEAN
AND MAIZE

WU Jia-lin,ZHANG Jing-ping, HU Lin,NIU Wei-min, YOU Feng-xing
(Wuxi Center for Disease Control and Prevention ,Wuxi 214002)

Abstract The purpose of this study was to establish detection method on genetically modified
components in products derived from soybean and maize using PCR technology. The presence of
processed products were investigated by PCR detection of CaMV 35S promoter, and the presence
of Round up Ready Soybean (RRS), Btl76 Maximaizer in products derived from soybean and
maize were further determined to detect their specific DNA fragments respectively by PCR. One
bean cake sample and one bean curd sample were verified a 498bp RRS specific DNA fragment by
PCR detection, Bt176 Maximaizer specific PCR products were obtained with the corn grain DNA
samples used as PCR templates. The research also succeeded in settling 0. 1% precision degree of
genetically modified organisms which ensured its stable property. The results showed that PCR
analysis for the transgene was feasible and reliable. The PCR analysis of transgenic components
could be widely used in various transgenic plants and their products.
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H 723k 7 2 K 4 ) (genetically modified or-
ganisms, GMO) B b A4 7= 6 & &, A 1996 4F 4
Wy HARAE Y & O LA RR R LK L 10 48 ) H A AE T
TRV A 4R LA 62 55 9 3 FE K, 2 5 A 09 [ KA
6 Mz 21 A, B B IR W Y 4 BROR A T AR S
T 50 245 BAEY RN ST F L Be R G AR L A
B IR VR 4 SR AR I AR 60 20 (5440 J7 hm?*) 5 R
FEK 24% (2120 J5 hm?) 5 58T A H1 5 35 DR bR
T 5 o T 53 0 ) PR o T ARLEFS — 2 Bt U 2
PEAR o T B B 7 A DR B L K RTINS o A BR A R IR
VY B AR AL 71 % (6370 J7 hm?) . 5 KL H 4k
VW 8 DR RILASE AR AT T 9% i 5 e 1 1 A 4% [ BURE
IR AR H 2 A Ve g FH AR L 45 1 2y 2y 5 AH DG kA
LA T B A L, 2001 A, B 55 B R A T (Alk F:
SE R A ) 2 AR AR ), BRI T e P AR N R L
R 55 PN A AR B 5 DR AR ) S R M B
BIAEY, YA BT R ARIR . T2 RGN 8%
B 8 — 1) 7 B TR A 7 R DU B R AR AR R —
FRRE b5 1 3K ] A 35 DR A 5 il 3 i s R T R 1) S
Tt o FRENE R A L PR R R DR R G A T R
S HE I 9 U ) AR [ PR B2 ) vh 47 [ K
il £ 1) R

A K S 40 — 3 — 2 (Roundup ready) &
Monsanto 23 &l 7= 5. 1994 457 3¢ [ 8 HE v 75 & 4k
A7 H A B 22 B T AR 7 RRARDRL 1Y) 2 s T
P o T FR AR T R R CROH B . P iy Ab
VR PR A7 it ok 5257 %6 ) CP4 EPSPS, i CaM V35S
Ja 3 NOS 28k F a4 . 5 £ oK Btl76 &
Syngenta Seeds,Inc. A &) ;= i, 1995 EEEE N
ERBEHCAERT S AL AR 7. 2 R PR S B (RO
FOKRIE) e A By SNIE B e B CrylA(b)
H CaMV35S Ji 8 F Ml CaMV35S & 1k F i ¥, A&
SCLA AR P b e R DR 0 60 o T o DR e A R
K FE P PCR 5 v A6 I H: v 1 /105 5 B8 R 43 » DA
LURE VALV AST NS 1 G SR QIR 2 E SN Y Rl E 52 NS

I i RS R

L1 Resrsl

Fluka 2 ) % 5 R o3 & 550 5 o 526,204,
1%6.0.5%.0.1% .0 fJ%% 3 K K & Roundup Ready
BV & RG22 D B oK B176 AR g AR IR K
A K ) B B TIT 5 A AR UK SR S

T RKL U K R I 5T .
1.2 iKF

DNA #2 BUist 7 & (DNA Extriction Kit for
GMO Detection Ver. 2. ) H F &4 T (CRK#E)
A MRAF L DNA R4 B BUIRRE, =2 L& 5 H
J&. DNA 7 T & marker, CTAB ¥ 5 F i
T,

1.3 {%&%

GeneAmp2400 % PCR ¥" 3 {¢ (PE A &),
Tanon 4100 7Y &E i A5 73 BT Z2 58 (LR BERF L 2>
Al EPS—300 YA ik AL C i R BERHE A FDD .

L4 #WMA*E

Loac1 alke iy i 4k 21 R A I g T A 3 A O
BB IR o AE i B 28 VR A RURE QR R AR R NPT
FH T DNA 19 #2 e, 8 il 48 W28 I T ml R
50mL DL BiAE, £ 10000r/min B0 10min, & b

KKy B9 O T DNA 42 850 8035 78 % % T
B 5 BT B T DNA $2 50,

1.4.2 P4 DNA g4 B 5 aifk K E
K JEURE B bR o R G AR TR CR D) A R Wl AR
72 GMO DNA $ B0 ] & #ie FC A8 AR 30T 45
T. T SR CTAB % # 8 DNAY . % 100mg
28 AL PR AR L 7R WA T 3 0 WF S Ol RS A
400pL UK BV () CTAB 2l vyl | . Jm A
500l 65 C Hi i CTAB $2BUZEZ wh i 11 5 1pl 2—
FdE O WE RS, 65 CARAIR 30min~90min, H: B8] A B
ROEWENRS) ., R HEZREMA 5pLRNase A
W, T CE 30min, A 450pL =4 H e +
S0 B, B2 08 BBIIR 50 % W, 12000r/min B .0
2min BoAH., # LIEWERE TR EOE DK
WA 600p L 5N BE K 60uL £ TR 9% W » 7 2% 0l
fE¥R ). 12000r/min B> 10min, ¥ FIEW . MA
800pL 76 % £, . 12000r/min B .L» Smin, 3 _E 5
J&i s T 1000 L 70 % £ BEVE B UUE . 120001/ min
Bl Smin, 3F BIE W . BRERE M OB RRULIE T
#E )5 DNA UL VE I i T 100pLTE 22wl v, —
20 CARA7 5

1.4.3 PCR #8452 i

1.4.3.1 PCREIWEIHEM SR EEY
TR(K®E) ARAREG 519 NER 1R,
1.4.3.2  PCR Jz J 4% 4 Fl 2 b A & 2. 5L
PCR Jz ¥ 2% i (10X) , ANTP 40, 2mmol/L, 5| ¥
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(£#5 0. 5umol/L) 0. 5uL, Tag DNA & i 1U,

DNA #f Suls FHK 407K 4 57 2 251

%1 PCR 31451 MY 5=

Table 1  Primer sequences and amplified products
G| SIS (5 —3D HE Al 1/ NN
Primer Primer sequence Gene Length of PCR product
CaMV358S [ GCTCCTACAAATGCCATCA AEAI SR AL 0 7 195bp
GATAGTGGGATTGTGCGTCA 35S a1
K& :Soybean
Lectin [ GCCCTCTACTCCACCCCATCC KPR A 118bp
GCCCATCTGCAAGCCTTTTTGTG
CP4—EPSPS'8! CCTTCATGTTCGGCGGTCTCG; 5 — s 5 PN R PR 2 L iR 498bp
GCGTCATGATCGGCTCGATG — 3— W R A A I
E oK : Maize
Zein TGAACCCATGCATGCAGT T oK PN R A AR AR 173bp
GGCAAGACCATTGGTGA
CrylA(b) CTCTCGCCGTTCATGTTCGT B M ER R 211bp
GGTCAGGCTCAGGCTGATGT HFEARER

1.4.3.3 XM E O B S 56 Y5 G T A
PCR 9" 4 25 ¢ ) BUAR FH P sl i B 1 . 24T PCR £
N B 0 2505 FH P S0 B B P o R 28 ok L B
PEXT B BRPE AT B B DNA VR Btk . I 4% X5

W BAE R B2 O DNA AR . 28 Xt A
ddH, O 1UE DNA ik .

L4.4 PCRERMEENNT 200 BUIREBER ik .
AL L BE e B AR 73T R GG SR L TR 4

# 2 PCR 4
Table 2 PCR conditions

PRI UF ) AR P R TR AL UL i
Genes to be amplified Initial denaturalization Cycle Cycle amounts Final extension
CaMV35S B8+ 94°C ,3min 94°C,30s 40 72°C ,3min
54°C,40s
72°C ,1min

Lectin 95C ,5min 95C,30s 35 72°C ,3min
60 C,30s
72 C,1min

CP4—EPSPS 95 C ,5min 94C,30s 40 72°C ,10min
58 C,1min
72 C,1min

Zein 95C ,5min 95C,30s 40 72°C ,5min
64 C,30s
72 C,1min

CrylA(b) 94 C,2min 94 C,40s 35 72 C,5min
55C,1min
72°C ,1min

2 ZRSTNE

2.1 KREMERMIZmrI DNA £
PREUE] B R A9 M DNA 2 5 28 PCR #7384 )
JO7 A JIC I FR) AR A% 1 o T T i S R BN T
7 DNA 2 U B 25 DR i G i) 390 2 — .
B ERHE N T f R A T m iR & R e

N FNALBEBIE B 55 25 5 W R R R e B M D B, 2
BT e 5L R B b A [ R ) T SR R A R
S LA i RS 00 28]y A 5 AL TRk o TS B 7
(5% LR o8 45 5 1 B B M . AR SRR S
TR EEAE 2 FE H Lection 1R K N IR B & H & W
Zein fE N 2 L HE4T PCR ¥ 1 Ok K 45 DNA
REE R, B 1A 2 SR PR T AR A
FRHI T EEIUAY DNA RE % 6 2R I 75 22,
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M. DL2000 DNA marker; 1. 25 [ XF B8 ;2. FAPEXT IR, UL &
K DNA SR 5 3. 0 Y0 55 35 B R T AR i & s 4. 5 00 75 Sk A
KEFRUEN ;5. TOM1 6. T 7. 505 ;8. F il

B 1 KREIT =& PN Lection 3 K PCR 1 45 5
Fig. 1  Amplification results of endogenous Lection gene in

DNA samples of products derived from soybean
M 1 2 3 4 5

250bp
100bp

173bp

M. DL2000 DNA marker; 1. 5% % 3 [N T K 45 #E &
2. FEORME ;3. Bl E oK Bs4. 25 A% R 5. BT RR, DU
K5 DNA Rtk

Bl 2 F R =5 IR Zein B PCR 44 25 5
Fig. 2  Amplification results of endogenous Zein gene

in DNA samples of products derived from maize

2.2 KEMERMIFFmPEERERS KGN
2.2.1 CaMV35S Ji 3T PCR § #4551 CaMV35S
Jet B PR R R TR R 0 B AN IR PR 3 58
FEFF 5 A 5 il FH 1 % JE P K & Roundup Ready
LN E K Bl 76 ¥ A 1ZM00r . — At CaMV35S
Jeb Bl BOAG HVE A T e TR 7 R O ) 20 R S AR 2R
W LAY 08 1 2 i AR S AL M T AR g 2t
CaMV35S Jg gl FBHPEZS AL N I ZE R UE 2 5 B & A 5%
SR 53+ 30 T ek — 20 X A0 U5 ) 3 DR R AT A
P& 3 37 i 8 S I T it v on] UG 3] CaMV35S J5
Bl 195bp Fr B 025 ) Wi L J5ORE 25 A e 55 DX R 4 5 ()
A4 A PCR 4 1 25 1 T8 M o2 82 AN (] s 3 B i T
A FREZW AN B e sk . B 4 W] LEE oK
7 RGN B 5 N i 48 e B T S R OK )
A R FOK Ao A e B R T
2.2.2 AMJEH PR PCR A6
2.2.2.1 KEIT =8 CP4 EPSPS % [A 1446 1

FOH B 40 E SL [ CP4 EPSPS ok ¥ T & AT
CP4 H#f (Agrobacterium sp. strain CP4), J& 5 4t
KK Roundup Ready By FMJE B By 3 K, 3 K0

200bp
100bp

195hp

M. 100bp DNA marker; 1. BH %t B8, 5 %6 5 3 5 K 55 1fi
s 2. S5 3. SEJR 54, L5 5. il s 6. BT B AR R A
KGHRUEM 57, 25 X IR

K3 REMIFM T CaMV 35S 5 3 T PCR 41 4521
Fig. 3 Amplification results of CaMV 35S promoter in

DNA samples of products derived from soybean
1 2 3 4 5 M

195bp 200bp

100bp

M. 100bp DNA marker; 1. A4t B8 , 5 9055 3 [H T K AR
AT 5 20 EOKORL 5 3. BRI oK F s 4. BT PEX H, AR e BE IH
T RARE A 5. 25 X IR

B4 FAMT =6 CaMV 35S 33T PCR ¥ 3§45
Fig. 4  Amplification results of CaMV 35S promoter in

DNA samples of products derived from maize
PU I R0 R G0 2 3 PR AT AR Ry S R S A
ROO7 s ARG FE DA BH M DR S0 o i SOR1 R LR
Yy 3% o WO 9 498bp B T AE e DB P K

M 1 2 3 4 5 6 7

498hp
500bp
250bp

M. DL2000 DNA marker; 1. 25 9 %5 18 ;2. BH 4% %t 1B L5 %
BN R AR AE S 5 3. SMI 4. 5. T 6. ol
[ GRED TN (2 SIS NIRRT

B 5 KEN T CP4 EPSPS £ [4 PCR #1444
Fig. 5 Amplification results of CP4 EPSPS gene in DNA

samples of products derived from soybean
ISR E el e TR 295 2T NG I DI 3
JIE ARG I fY) R RN T RE R R 3% 25 B Roundup
Ready 50 T 5% A9, 11 5075 F1 ¥ 3 5 AR & A Sb
U5 H B9 CP4 EPSPS, B4 iy HLAA & fo] Ff s 5 [
J 53 T B AR — 2B A 43T
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2.2.2.2 EARIMT=EH CrylAh) FEH AT
BILDN E oK Bt176 &b R 0 R S v A TR R 2
CrylA(b) F& A, H 4% A hl T AR SERR P 5 K U8 i) 2

EE, AT AT P 1 CryIA (b) 3
211bp A B, vl DLk 2 X% 56 36 £ ok Btl76 & R 1Y
WER R . &1 6 b TR KRB BH P ST i
Tk B, T E KRR Bt176 F KN Tl AL .
T8¢ N S R N S S DIV E 8~ P s

M 1 2 3 4 5

250bp 211bp
100bp

M. DL2000 DNA marker; 1. 25 (4 % 18 ; 2. B ¥+ 08/,
Ak % e P R B v 5 3. BH P R, 5 00 7 R PR OK A
W54, ERRL5. HIEE KA

B 6 KN T % & CrylACh) 3 [ PCR 4 4 45 5
Fig. 6 Amplification results of CrylA(b) gene in DNA

samples of products derived from maize
2.3 PCR &M RS E

AW RO MM E &R G 2% 1%,
0.5% .0, 170) G FL P £ oK Bt176 f§h Z BH A5 #EFE
ai A, AT PCR R TN AT A o Az 00 A9 3RS
i 7 Frs ok CryIA(b) FE P (211bp) () PCR K il
B RBUESEF . 45 R R0, PCR K I () R 450% nT L
KFE0.1%,
2.4 PCR#&MARE M

PIFE B K 5 Roundup Ready 2 % PH A5 i b
s xF CaM V35S Ji 8l + A7 % 22 8 iy 8 & ik
5, LA PCR RN iy R e Ve . 45 SRR WL, PCR i
%% 3 N K & Roundup Ready A58 P K4,

200bp
100bp

211bp

M. 100bp DNA marker; 1. 5 %0 % 3 K K AR b 5 2. 2%
B R TR TR o 5 3. 100 5 B IR T K bR o R 5 4. 0.5 %
BRI EORBRE S 5. 0. 100 56 JL B B oK brvfE &b 6. B4
it 8 0 96 5% BE DR R bR i 5 7. 28 % TR

Bl 7 R E K CrylAdh) £ K #9 PCR il 5 51
Fig. 7 Sensitivity of PCR analysis for CrylA(b) gene in

genetically modified maize
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