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Abstract ; Roundup RReady2Yield™ (RR2Y)is a glyphosate-tolerant genetically modified soybean ,which is approved to be
imported and used as raw material in China. For labeling them according to the regulations on safety of agricultural geneti-
cally modified organisms,an event-specific qualitative PCR method for RR2Y is urgently needed to be established, which is
the aim of this study. The specific primers were designed based on the 5'-junction sequences of the exogenous integrant of
RR2Y,and amplification products of 223 bp were obtained. The ruggedness, specificity , sensitivity , stability and repeatability
of this method were tested. The results showed that RR2Y event can be distinguished specifically from other GM and non-
GM crops by using this method,and the limit of detection is up to 0.05% .

Key words: Genetically modified organism, Roundup RReady2Yield™ | Event- specific PCR

FI 1996 4R LUK, RREEFEIED R I AL LLAE AR v I 2 PRI i
i"J 10% DL 1 #3538 K, 2007 435 3] 1. 143 4& S,

L 3] JEE W) S i 1 A 0 B R

m?®, FL e iR TR 5 A (4 P 0 SR Bk ) R
58607§hm”1 o '—?%%Iﬁ%fﬁﬂﬂcﬁ@é%k%*ﬁ
Xt R, A% ) B AR 22 A PR G AH I, D Ik, i 5
ARZE G T R T HE 3 N A Wy 2 A 0 ik
AL TR R AR AR e 5L N A T 52 707 M AL
A TRIINE , QLT T — RGN LA A BN, X
SATE AV AR R AR B E TR
VERT I T4 B T X e e DR A 0 KRG it i

W5 H #9.2008-12-19

IR A 7™ SR 7 vk 2 B R . — 2%
%%ﬁ%@ﬁﬂ@ﬁ)ﬂﬂﬁ& {1l PCR . Southern 238 3
WA Y — 2R B T AR (1R A I D5 i,
Hﬁkmﬁmmﬁﬁﬁﬁﬁmo@%ﬁwmfﬂx
], PCR A1 55 W 43 4 2 G A 0 366 PR 4 S e
R A SRR e AL A A I ok
R LR 3 7 2 - T 2558 FHOT R0 4, B
A S DR R S S5 ARG 0 23 30 LA 7

EETE FERED ALY A L W5 BT H (200872X08012-001)

EE =
BIFEE K, 15851 . E- mail ; zhangming5451 @ sina. com,,

TR KK (1982-) B RS S S By AR RS O ) O A i DR A B L= R R . E- mail : protura@ sina. com,



298 K

OB A

2 4

PRI A ISR A A R A ST 1 22 4 DX 47 Ay A
X4, AR R R S (EAN BB IX 437 AAH [R) 55 ]
A 7] MR 2R AR P A ) 2 o DR A i T 7 A
SRR DA M 54 A AR 55 A ) B DR 2 ) 2 X
G ARG INNT G2 , 3% BEE 122 X 371 0 A3 i S K A= )
T 5 AR A 4 S 0, B S A e 4l
JEBAPE DU DR 2 SR 5 i HAT e B R e e

L 28 A A e DL A W R G 7 A I i ik . H
T EL 2R ST S AR AR S ARG I v i B i R A W )
$% RRS. Btll, MON810, MON863 . NK603 . Btl76 .
GA21 . T25 GT73 MON531 MON1445 2511

55 AP H R S (Roundup RReady2Yield™

RR2Y>zE§'§EH‘UJEK/\7%IJFHZ%Hi‘ﬁ\E'F/£z* e
1) B T e e PRLR 2 it o, B LG5 — AR B R R
7 (Roundup Ready Soybean, RRS) B {7 (1 4 25 1%
Ko VEA RRS B0 5, RR2Y B 7635 &k
S5 AR ME R AL FP AR, 200 U T 1l Ay 4 BRFP AR 17T
FUR KRB B FEY . RR2Y © T 2008 4E 76 3 [
AR AR T JORE AR 7 1 5 5 D A 2 4
A PRE AR LR, N 2 A A PR RN 2 A L
DL RR2Y %% Ak AR 45 5 M 5 91 o AR B8, 8 S & X
RR2Y ke vt PCR KGN 5 ¥k, FE X1 072 1
FIE RSP RO RS E kRN AT A PR AT
N0

1 #R57E=®

1.1 RIEH R

EEFEIR G RR2Y \RRS, ARG 3L K T A3244,
i 3L E ok NK603 . GA21, MON810 ., MONSG63 .
LY038 , 5L 3% GT73, ¥y LU A w B 4

Bt 477 H /KA B A el K= & o

RN R 7 84 ARFE L P 1K 7 L 180,
ARFEED S o 2% 11 5 ARFE SR Rl 63
WHT .

1.2 i{#

CTAB Tris \[EDTA &350 W B A6 5 4 B A= 9 4
ARABRA T, DNA 73~ f Marker Il 5 AL 5T RARA=Y)
FARA PR A, Tag DNA A ANTPs 551 F 5248
PWIR(RIE) ARAHR, FIYMERWER T, b
AR I ARA PR F 5 o
1.3 FEMNFEE

Centrifuge 5415D 755 3# 2.0 #L ( Eppendorf AG) ;
ND1000 43536 1 ( NanoDrop Technologies, Inc. ) ;

My Cycler PCR 4% ( BioRad Laboratories, Inc. ) ; DYY
- 6B AUHL KA (7S — X)) 5 BEE A5 & 4t ( Bio-
Rad Laboratories, Inc. )
1 5MFIIER
Primer sequences and amplified products
VR YR
Length of PCR

Table 1

Kl g 519 % 55

Target Primer name

ElkZ)ee]l

Primer sequence

product
iy 1e6tin = F GCCCTCTACTCCACCCCCATCC o
ectin | etin — R GCCCATCTGCAAGCCTTTTTGTG 118 PP
npy  RR2Y - F CTGCTCCACTCTTCCTTT .
RR2Y - R AGACTCTGTACCCTGACCT P
1.4 FHik
1.4.1 % DNA 32 %5 CTAB it (mg

AMEH0 FEICE DNA L 100 ~ 200 mg 7K A H 78
BB AR &, A 0.6 mL CTAB 32 HU (15 g -
L CTAB,50 mmol L7 Tris-HCI(pH 8.0) ,10 mmol
-L""EDTA(pH 8.0),1 mol - L' NaCl,7.5 g-L~'
PVP) #1150 pg RNaseA,65°C 55 40 min, 1 7] &5 {3
B2 ~3 R, AEEZER; A 0.6 mL 547, &iffl
VB~ 2 min,12 000 r -min " Z.0 10 min, ¥ 15,
FEALIR 2 G IMAERTRTOK QB 22 wifE]R
A7, %% 10 min; 12 000 r - min "' Z.0> 10 min, 3 I
L, MA 1 mL 70% £ Bk UTTE , 12 000 - min ™' B
> 5 min, 55 _F3F BT, A 100 pL TE 2% sl i
DNA Ji3E , 4 CLRAEF H o

H ND1000 4356 B4l DNA 5t & Fvk B
¥t DNA BB % 50 mg - L', % .,
1.4.2 PCR#3¥ PCR JZJW %M 50 wl K% 10 x
PCR Zhi (& Mg®* ) 5 L, 10 mmol - L™" dNTPs
mix 4 pL(FFp ANTP Z9 7 200 pmol - L") 510
pmol LB A1 wL (2446 B2 Sk 200 nmol - L™");5
U- p,L rTaq DNA &1 0.25 wL;#ifix DNA 2 L
(100 ng) ; I K B LK ELAAFR 50 wl,

PCR R W FEJF :94°C 5 min;94°C 30 s,60°C 30
$,72°C 30 s, yk47 35 RIE#;72°C 10 min, 7EE

IRPE A v, 3B R BE 53 51 R H 54°C (56°C (58°C

60°C 1 62°C.

PCR W1 10 g - L™ BURSHEE A FBL VARG
2 HREHSH
2.1 #am DNA REURE

155 B ) DNA J& PCR RGN AR AT B B iy 4 4%
o ALk lectin B[R 2SSITb Fe K .HMG 1/Y }: A



2 4 2GR S ARBL R H R T PCR K i 5 2

H1 SPS FLFAE R K G F oK SR FUK RGN S 1d
FE KRR S DNA AOSREUT R, 4 RE 8 4 BE
P4 U 118 bp 88 bp 206 bp 277 bp )= ¥)
(RARMLEE ) , 2 R A CTAB 35 B85 DA A4
YIRE S R ECESE T PCR RSN (4 3 K 25 DNA
2.2 FARBANBENERESHT

5191 PCR Kl Jy i v e i D I EE AR S8, 5
YIRS TR ik iR S o SR A A
1WA RR2Y AREAH A R B 57 vy 5 4 47 5 I
R IX AR, bR ES Y5 A G AR )
P2 AN A 28 37 b, 978 72 0 7E RR2Y
S DNA A —N48 DL, HLA T2 4% 1 RR 51

¥eFE 54°C 56%C 58°C .60°C .62°C 4L 5 MR &
TRIE H IR 1. 4.2 19 [ 1R 2 A AR JP X RR2Y
AP, R EOR R 5 MR CGRE YRR S
PEHL A RR2Y KE h 3 W Fi A B, i e Al A
PR R W2 B rp R A5 BAT A 47385 (WL 1), R AR
K FH 97 535 T RR2Y (49 S A6l , 3 ] it 52
1B KT /NI A . AR 5197 51 ) T {i, B
T 60°C R iRcif iR ORI, W12 37 T RR2Y A fpfk
SRR I 5 12

M la 2a b 2b 1Ic 2c 1d 2d le 2e

250 bp

M,D2000;1,RR2Y;2,A3244;
a,b,c,d,e 235 54°C ,56°C ,58°C ,60°C ,62°C il k
M,D2000;1,RR2Y;2,A3244;

s &, E0

and 62°C , respectively.
BT N[ KL B F A S T
Fig.1 Ruggedness of the method at different
annealing temperature

2.3 HFREMNR
o B R S P R A T 1y A LA ) A R
SR EHE S B RR2Y A 77 vk (A 45 S, e R0 3
K5 RR2Y \RRS, G FE I K & A3244 5 F 84,
& 3L E ok NK603 . GA21, MON810, MONSG63 .
LY038 , JEFE L £ oK 75 5 180, 35 5L Bl =8 G173,
AR LI il 2% 11 45 B 1 UK FS , R4 5L
IKAFNAG 63 SFEAE A AE RIS &, i a K Bk
e OKFESEAEY), R A H A e = H B i 5L AR

(R EK IR, A BT & BT R4 H Al
AR FERVEY) (F oKk KRS FEER L FEY, B A
RAF AR

FESEPENR LS L W 2 s, AUFE RR2Y iy
3t R TR R B T A AR S Y R AR BT TR
FEHEE ST 1Y RR2Y Kl 72 %) RR2Y A ™A% ) 4
S

1 23 4 5 6 7 8 910 11 12 13 14 15

M
-~

M,D2000;1,RR2Y;2,RRS;3,A3244;4 75 F 84;5,NK603;6,

GA21;7,MON810;8, MON863;9,1.Y038;10, 75 81 180; 11, GT73;

12, 4% 11 5513, Be K #1400 63515, %1 1R

M,D2000;1, RR2Y ;2,RRS;3, A3244;4  Jiyu 84;5, NK603;6,

GA21;7,MON810;8 , MON863 ;9,L.Y038 ;10 Jidan 180;11,GT73;

12, Zhongyouza No. 11313, Bt rice;14,Shanyou63 ;15 , Control

B2 e
Fig.2  Specificity of the method
2.4 REEMR
¥ RR2Y 1 A3244 K7 DNA ¥ Wi () 4h e B

¥79 50 mg - L") 45 [ B3R A HE AR RR2Y AR X
BN 50% 10% 5% 1% 0.5% 0.1% .0.05% .
0.01% kLN, Horh K& DNA B A4 50 mg -
L™'. RA RR2Y il 7 i, X bk ¢ fh2E 7 PCR
P38 ARG 2 BEvR R I B . P 2 SR LI 3,
FEAHXT i 0.05% LA 1 (1% 0.05% ) [ FE S 3
EAE S 1 ARSI 2 T A 7 B, R BHAE L) 100 ng K77
FEPIZH DNA Sy it iy ai e v , FoAa I R A58 AT DLk
F0. 05% , A4 K & H 20 DNA K/ (1115
Mb ) T A XS T2 40 ARG FE R 245 DI

M 1 2 3 4 5 6 7 8 9 10

250 bp

M,D2000; 1,50% RR2Y;2,10% RR2Y;3,5% RR2Y;4,1%
RR2Y;5,0. 5% RR2Y;6,0. 1% RR2Y;7,0.05% RR2Y;8,
0.01% RR2Y;9,A3244;10, blank control
K3 ik RN
Fig.3 Sensitivity of the method
2.5 FEEMEMATES MK
K RR2Y A& 5 3, % 2.4 ¥ 10% 1% |



300 PN = N 2 4
0. 1% =/ NREFEM AT PCR 38, I MAEMTEE R X
S & 3k

10 U, HEAIHAA T iE RS g PE Rl A2 Pk, &5
W 4 Fr7Rs  TERTA R AL B A T R S REAT 21 v
BRRIREINES R (BAPER Dy 0, R W% 07 ik B R
AR SE PRI E A2 A

250b

250b

250b

M,D2000;1-10(A),10% RR2Y;1-10(B),1% RR2Y;1-10(C),
0.1% RR2Y;11,A3244
P4 J5iEAs e Al B A PR
Fig.4 Stability and repeatability of the method

3 iTit

R F R FE R AR W 2, DR R B Y
THBORBEREAL, H 5 AR 22 [ SR X AR i 1T T 7%
SEPR A b TRV B A SSRGS L 1
FER A B SRR A AR B E R A
2500, nER W H AR 3 E 435 0.9% 5% 3% ,
T3 ) BRA T AR P 3 A e AR iR, RV B, 3R [
P TEU ) B2 P ITURI) S it A0 6 T v e e e e R BBE 1Y
R 7735, PCR J7 ik S 2 6 DR A 40 R L 7= i G 14
K FEFEZ—,

HATC A K ¢ THURs H B K G PCR &
PR O R R I DR S A
FA AR SR AG I B f ARy S M ARG I A5 K, R e 4
L T RSN 7 AR L I A I AR T i
BT X2 — A i (RRS) , 07 & X 55 Z AR i
(RR2Y ) (R 7 ok ik B A 48 . 5% LA K AR
BEE R ILH (Lectin) NS I, 57 T RR2Y #%
AR S KO B 8 M PCR KGN 7 vk, % 5 e B A
PR R PR N T T AR RGN R A A
0.05% , ¥ RS HURE M T E LR A % 4
I AR RR2Y ARG 75 5K, HLA R4 i 1

B
H 5o

[1] James C.2007 4F @3RG SEFIEY AL & e[ T]. hEA:
Yy TR 2% ,2008,28(2) :1-10. (James C. Global status of com-
mercialized biotech/GM crops: 2007 [ J]. China Biotechnology,
2008,28(2) :1-10.)

[2] Alexander T W,Reuter T, Aulrich K, et al. A review of the detec-
tion and fate of novel plant molecules derived from biotechnology in
livestock production[ J]. Animal Feed Science and Technology,
2007,133(1) :31-62.

[3] Anklam E,Gadani F,Heinze P,et al. Analytical methods for detec-
tion and determination of genetically modified organisms in agricul-
tural crops and plantderived food products[ J]. European Food Re-
search and Technology,2002,214 :3-26.

[4] Wolf C,Scherzinger M, Wurz A et al. Detection of cauliflower mo-
saic virus by the polymerase chain reaction ; Testing of food compo-
nents for false-positive 35S promoter screening results[ J] . Europe-
an Food Research and Technology,2000,210.:367-372.

[5] Rgnning S B, Vaitilingom M, Berdal K G et al. Event specific real-
time quantitative PCR for genetically modified Btll maize ( Zea
mays) [ J]. European Food Research and Technology,2003,216 .
347-354.

[6] Berdal K G,Holst Jensen A. Roundup ready soybean event-specific
real-time quantitative PCR assay and estimation of the practical de-
tection and quantification limits in GMO analyses [ J ]. European
Food Research and Technology,2001,213:432-438.

[7] Hernandez M,Pla M, Esteve T, et al. A specific real-time quantita-
tive PCR detection system for event MON810 in maize YieldGard®
based on the 3'-transgene integration sequence[ J]. Transgenic Re-
search,2003,12:179-189.

[8] Huang H Y, Pan T M. Detection of genetically modified maize
MONS810 and NK603 by multiplex and real-time polymerase chain
reaction methods[ J]. Journal of Agricultural and Food Chemistry,
2004,52:3264-3268.

[9] Yang L T,Xu S C,Pan A H, et al. Event specific qualitative and
quantitative polymerase chain reaction detection of genetically mod-
ified MON863 maize based on the 5 < transgene integration se-
quence[ J]. Journal of Agricultural and Food Chemistry,2005,53 ;
9312-9318.

[10] Pan A H,Yang L T,Xu S C, et al. Event- specific qualitative and
quantitative PCR detection of MON863 maize based on the 3 -
transgene integration sequence [ J ]. Journal of Cereal Science,
2006 ,43 .250-257.

[11] Christer R N,Kunt G B, Ame H J. Characterisation of the 5" inte-
gration site and development of an event- specific real- time PCR
assay for NK603 maize from a low starting copy number|[ J]. Euro-
pean Food Research and Technology,2004,219 :421-427.

[12] Taverniers I, Windels P, Vaitilingom M, et al. Event specific plas-
mid standards and real- time PCR methods for transgenic Btll,

Bt176 ,and GA21 maize and transgenic GT73 canola[ J]. Journal of



2 4 2GR S ARBL R H R T PCR K i 5 ol

Agricultural Food Chemistry,2005,53 :3041-3052. Bt maize( Maximizer) [ J ]. European Food Research and Technolo-
[13] Hernandez M, Esteve T, Prat S, et al. Development of real- time 2y,1999,209(2) .77-82.

PCR systems based on SYBR Green I, Amplifluor™ and TagMan [17] Arumuganathan K, Earle E D. Nuclear DNA content of some impor-

technologies for specific quantitative detection of the transgenic tant plant species[ J]. Plant Molecular Biology Reporter, 1991 ,9

maize event GA21 [ J]. Journal of Cereal Science, 2004, 39. (3):208-218.

99-107. [18] Ovesna J, Dedicova L, Horacek J, et al. Comparison of different
[14] Collonnier C,Schattner A, Berthier G, et al. Characterization and e- PCR-based protocols for detection of Roundup Ready soybean|[]J].

vent specific-detection by quantitative real-time PCR of T25 maize Czech Journal of Genetically Plant Breeding,2002,38(1) :55-63.

insert[ J]. Journal of AOAC International ,2005 ,88 ;536-546. [19] Hurst C D,Knight A, Bruce I J. PCR detection of genetically modi-
[15] Yang L T,Pan A H,Zhang K, et al. Qualitative and quantitative fied soya and maize in foodstuffs[ J]. Molecular Breeding,1999,5 .

PCR methods for event specific detection of genetically modified 579-586.

cotton MON1445 and MON531[ J]. Transgenic Research,2005,14 [20] B ik, B, oI, 45 53R Y B = S i — K 5

(6):817-831. FEME PCRIFIELS ] dbnt: A E ARl Rpt, 2003, (Tuo Y B,
[16] Jankiewicz A,Broll H,Zagon J. The official method for the detec- Huang K L, Zhang D B, et al. Detection of genetically modified

tion of genetically modified soybeans( German Food Act LMBG < plant organisms and derived products- qualitative PCR methods for

pilecrow >35) : a semi- quantitative study of sensitivity limits with soybeans[ S]. Beijing: Agricultural Press,2003. )

glyphosate- tolerant soybeans( Roundup Ready ) and insect- resistant

AL IT B 2009 F( KX EFF)

CRERME) Z R BT A AR B 18 T3 R B Ll A AR M), dot g | A 2 K
TR AN SR SRR B T O, R B R A B oI T R . E B PIEAT SR e F
A AR A B AR A B IR B SRILRL EIEOR VRN T 24 T D RE A Tl A A D T A o
ARIEIC PR BEFERTR N SMIFTE IR P A AT S RN d R 2155

] AN R COR T RE 27 ) 19 32 280 A« P R 22 51 SCRGE 4 (CSCD) |, o [ B A5 R BT 9 2 8l /4
(CICR) , [ i) 42 SO J7E (CATCED) |, o [ 2 RS R 25 5 PR Bt 128, v e S iR 5 e - o [l b 30 1)
b R, b E R (3 ) ot e, 7 O Rt 1A AN [ [ Pl S5 AR My Bl h0 Kl % (CAB Inter-
national) o [ PNAMICRCR B 5 ) BYAUE SCH 1 FIA - Crp 22 AR ) SO ) L Crp ) 2 AR ) S (93
R D R AR S - B S 2GR ) (P A ST - R PR A ) b e 2R 2 SCH ) 3 T £ [ Rl
5 A MR L K i SCH  Soybean: Abstract) | 5 [ ) A= 4522 SCH ) AR 7 M SCH ) 45

CORELRR2 ) F2 200 0] SR R AT YR TARR, KL BRI A 4 AN BRI R T A BR
NG BB A A R

[ NAMATERAT WU 1,16 JEAS, 434 180 5T, [/ AEHHITH : 10. 00 JT, 424F 60. 00 T, WK AL - 14-
95, FEAMEHIITH:10.00 £IT(ALFEHREE ) , 424F 60 SETT, [ Hh v [ [ Br 43 57 B A R) & AT, b5t 399
fRAf. EAMUS Q5587

AT RBHIT S A S A Flb P PS4, ) i 48 VR ITHIE S : 2301030000004

Mtk < W R T R B DX % 368 S5 R RLAE) R

B 2 - 150086

L 1% . 0451-86668735

E- mail : dadoukx@ sina. com



