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Abstract; Genetically modified (GM) crops are planted widely to promote the global food production, alleviate the problem to

the environment due to the use of pesticides, reduce poverty and hunger, bring ongoing considerable interest for the global en-

vironment ( especially in the developing countries and regions) , economic and social benefits. However, biological security

problems from GM crops, as of the date of birth is accompanied by, the debate has never stopped. Glyphosate resistant trans-

genic soybean GTS 40-3-2 is currently approved planting as GM crops in most countries and regions. In addition to extracting

soybean oil, soybean meal and other remanining by-products are also used as animal feed. In order to detecting genetically

modified ingredients in feed, experiments were carried out on the detection glyphosate resistant soybean of 11 animal feeds a-
round Taigu of Shanxi. Qualitative and quantitative PCR were used to detect GTS 40-3-2, which contians CaMV358 promoter
and NOS terminator, Cp4-EPSPS gene and soybean standard Lectin gene. The detection results showed that 11 of feeds all

contained genetically modified resistance to glyphosate GTS 40-3-2 soybean, and the content of each were not identical in 11 of

feeds. GTS 40-3-2 transformants of the laying hens feed was the lowest. The study provided data support for our GM feed for-

age safety evaluation system and had important theoretical and realistic significance from the reasonable application of transgen-

ic livestock products by feeding animals producing or GM sources of raw materials products.
Keywords: Animal feed; Genetically modified soybean GTS 40-3-2; Qualitative PCR; Real-time fluorescence quantitative

PCR; Detection
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Table 1 Feed serial numbers and types
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Serial number Feed types Serial number  Feed types
1 Xk 7 A PN TE 1
2 H/MG R 8 A e R 2
3 AN 9 e PN R 2
4 DX R R 10 & PO REL 3
3 LUERETE 3 AN 3
6 PR 1

1.1.2 %X @&EHTFEE PCR A9 TransTaq-T
DNA Polymerase ) H 4t 57 04 A W H R F R A
7] ;DL2 000 DNA Marker( Cat#3427A) Wy 3 =44 T
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(Probe qPCR) M4 A E A9 T & (K& ) A R H
(Code NO. RR390A) ; TagMan %41 I %€ 'k %€ & PCR
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1.2.1 PCR jl#i&st  FIEF P ITTH CaMV35S
Ja s NOS 2 1FF S JEAL B 1782 54 -3 -
20121 s K NBRUERLA Lectin FVERSPE GTS 40-3-2
SRS R4 1861 54 -2 - 20121 s 3k
Rk & GTS 40-3-2 #h i 3 A Cp4-EPSPS Fi1 358-
CTPA Z A N AL E R AT AR #E NY/T675-
20030 BB M E A TR (CRE) A FRA
AL 5P AN LR 2,
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Table 2 PCR primers of detecting endogenous and exogenous genes of soybean

Aer B P gy 741 P34 Bk
Detection gene Orientation Sequence (5'-3") Amplicon size /bp
CaMV35S 1E 1] Sense GCTCCTACAAATGCCATCATTGC 195
JZ [ Anti-sense GATAGTGGGATTGTGCGTCATCCC
NOS 1E 1] Sense GAATCCTGTTGCCGGTCTTG 180
JZ ] Anti-sense TTATCCTAGTTTGCGCGCTA
Lectin 1E 1] Sense GCCCTCTACTCCACCCCCATCC 118
JZ In] Anti-sense GCCCATCTGCAAGCCTTTTTGTG
CpA-EPSPS 1E ] Sense CCTTCATGTTCGGCGGTCTCG 498
JZ [] Anti-sense GCGTCATGATCGGCTCGATG
355-CTP4 1E 1] Sense TGATGTGATATCTCCACTGACG 171
JZ ] Anti-sense TGTATCCCTTGAGCCATGTTGT
GTS 40-3-2 1F 1] Sense TTCAAACCCTTCAATTTAACCGAT 370

JZ |fi] Anti-sense

AAGGATAGTGGGATTGTGCGTC
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1.2.2 AAHe TR BRI 10 g fapRHRE S (F0RE
PERY) LA SR 2 D RE B Wyt 1 45 v i (0K R
/NRE/NTF 2 mm)

1.2.3 44 DNA 6932 B 54w  fi#t DNA 42
BUCR R CTAB ¥, Lectin, GTS 40-3-2 , Cp4-EP-
SPS/35S-CTP4 F: R PCR J2 v £514-:95°C ,5 min;
95°C ,30 s,58°C ,60 s,72°C ,30 s,35 MFH;72C,
7 min; CaMV35S/NOS 3L ) PCR 2 [ §542F:94°C |
5 min;94°C ,60 s,56°C ,30 s,72°C ,30 s,35 IKTi#h;

72°C ,7 min,
1.3 R EE PCR G

4t Premix Ex Tag™ ( Probe qPCR) i 71 &5 B
x5 1AM S #EFT qRT-PCR A, W43
MrbnEf & Sy g th 2 iH LR & = . ROV o5
£ :95°C ,30 5;95°C,5 5,60°C ,30 5,40 MEH, IR
EIES . BT HME I S5 5 RS W 3,

%3 qRT-PCR 2|¥F 5]
Table 3 qRT-PCR primer sequences

foW LA B Fsi 7RI
Detection gene Orientation Sequence (5'-3") Amplicon size/bp
GTS 40-3-2 1E 1] Sense CATTTGGAGAGGACACGCTGA 74
JZIa] Anti-sense GAGCCATGTTGTTAATTTGTGCC
&% Probe FAM-CAAGCTGACTCTAGCAGATCTTTC-TAMRA
Lectin 1E 7] Sense CCAGCTTCGCCGCTTCCTTC 74
JZIn] Anti-sense GAAGGCAAGCCCATCTGCAAGCC
&% Probe FAM-CTTCACCTTCTATGCCCCTGACAC-TAMRA
2 ERENE 2.2.1 #m CaMV35S 4= NOS AW & xR K1

2.1 f{7#} DNA iREF4E

PRI IRRE DNA 28 A% 1 B 1 W B A A 0) 2
WRERITE 25 pg - mL ™ UL, A RER A AR IR 1.7 ~
2.0( 0D,/ 0D, ) , FZHAEEHLY DNA ¥ i 1 211 45
I AT TR 205
2.2 {AREM PCR =Yl ikER

FIHEME PCR X1 ~11 5 Lwruﬂﬁ

MI1121314151617 181920M P P N B

a fll b:CaMV35S

DNA Marker; P BHP: X B8 N FAPEXTIE; B 25 (A% E . R,

JAENTALI ;¢ H d:NOS 2 kARG a Al e S 1 ~5 ShkLb FId 6 ~11

WK 11 iR CaMV35S J5 )+ Fl NOS 2
1B RS WEBE R f Tk 4 R . B X R 1 T
195 bp (1Y) CaMV35S J Bt A1 180 bp ) NOS R B, ]
PEXT BN A 0 BRSO 1 HEAH W B, e 1 gy
T HER Y 1 AR R B, BT 11 oy iDL R A X
PN EEIA

SRR, 2 Y A s M: DL2 000

a and b: Detection of CaMV35S promoter; ¢ and d; Detection of NOS terminator; a and c is 1-5 fodder; b and d is 6-11 fodder; repeat-
ed twice; M: DL2 000 DNA Marker; P Positive control; N: Negative control; B; Blank control. The same below.
1 CaMV35S #1 NOS £ & PCR #1Z B kB
Fig. 1 Electrophoresis results of CaMV35S and NOS genes
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2.2.2 35S-CTP4 A R#AMLER K2 B
11 7KL DNA BY4MJEFE A 35S-CTPA B IR EE IR
FUKEE A, FHPEXTBRY 3G H T 171 bp 4 35S-CTPA

56 7 8 910MP P N B

251, B T BRI 28 1 6 RIS R 37 18 H A S JE A,
11 3l 4 3 47 14 A0 R K /Ny 358-CTPA , it
11 kb &4 35S-CTP4 SMEIEA

E 2 355-CTP4 EEE)E
Fig. 2 Electrophoresis result of 355-CTP4 gene
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2.2.4 XKENAFELR Lectin oM 22 % K4 B
FNKEI 11 Fh DR R SN AR TE Lectin JE A B B
WHEERE LUK &5 2 o BHPEXT R 38 1 T 118 bp Y
Lectin FEPR B, BHAE X REFN 25 3 X BR 4 R 37 18
AHOCHEDR LT b AR] Ak 4 B 47 548 H0 AR N R/ B
R i L A S R S NSN3 8

M 1314151617 1819 20212223 24 M PP N B

-

ts e

E 3 Cp4-EPSPS EF B kE
Fig. 3 Electrophoresis result of Cp4-EPSPS gene

p—— T L

B 4 Lectin B X HikE

Fig. 4 Electrophoresis result of Lectin gene

2.3 qRT-PCR #&

T X AR R R T N Lectin F1 K 57 5% Ak A

GTS 40-3-2 JEH #1471 qRT-PCR Kl

2.3.1 AARBEAR Lectin qRT-PCR A& X fa) #}
H1 Lectin JEPIPEAT qRT-PCR K, BT A4 4 1 £ 4n
K5,
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o Standard % Unknown
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PCR Standard Curve:Data 2015-01-16 1107.opd

B 5 Lectin B Efr# # £ E

Fig. 5 Lectin gene standard curve

LS HRTE i, Lectin HERIARUE Sl A ALY 4
M4k, ¥ %k 97. 6% ,R* =0.991, >0. 98, brifi
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HE(fiEfroRS + DNA) Fl2s 6 i (7K) ¥ 0 Al i3
M2k, Co fHANFE DUECER Sy O, W] BEATRE it (115 , [R]
A A5 BAH R AR RE S AT Lectin 3[R A48 DUEL,

2.3.2 GTS 40-3-2 L A %8 & &2 & PCR A2
TS X R R S A AR GTS 40-3-2 JE PR #4758
BP9 5 PCR ORI , B A s o Hh S Fn 38 il 2 L
K6,

o Standard % Unknown
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o FAM  E=99.5% R?=0.989 slope=—3.335y—int=43--+
PCR Standard Curve:Data 2015-01-15 1436.0pd

Bl 6 GTS 40-3-2 EEIR/E & E
Fig. 6 GTS 40-3-2 gene standard curve

L6 Ha 7 i, GTS 40-3-2 [R5 i A7
I PR 99.5% ,R* =0.989, >0. 98,
PR ARl 3,335, > -3.6 H < -3.1, Btk
Xif HE (fiE £20S F DNA) Fl2s (0 B (K) ¥ o g Al 4
a4, CoEAIFE DUBCER g O, AT JEATHE i 19 F1 5
(] S A5 B AH 7 1) L &5 A GTS 40-3-2 Ry 5 KR [A (1 45
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2.3.3 4 GTS 4032 254tk ey 4% Tkl
GTS 40-3-2 ¥ fb ik iy & w3 Nl AT H: C =

N ers 4032
——=x 100

M ectin

Nersaaa N GTS 4032 # AL (R ¥5 DUEL, ny,, R
Lectin FEPRI¥ DU, Gl ad 1R 20 20T ml i et o
GTS 40-3-2 AL i 5 4k

MF 4 TR, SR (XS TARL) H GTS 40-3-2
ALK B AR, 9 0.20% ,8 SR i (4 7 rh
TAEE) GTS 40-3-2 B4R & B 5, 3. 72% ,
RIEEE GTS 40-3-2 H ALK & 1 A T 3 P AN A i
Z I8

Fz4 ARER GTS 4032 B EHEE
Table 4 The GTS 40-3-2 transformant

content of feed samples

BERGE  fRaR | BRES HkaR
No. Transformant content/ % No. Transformant content/ %
1 0.20 7 2.08
2 0.31 8 3.72
3 0. 47 9 0.18
4 0. 46 10 0. 87
5 3.59 11 0.44
6 0. 64
3 it it

ARG R A K S AR L, B
WHE A ER R (R ) R R RS RSl
AR AL T 1L VS R BRI 1 Rk P
TR FE XS | A XSG R0 A A kL AT E M PCR ORI
qRT-PCR G0 o 3 36 4 53 ) 4] 6k v 5 5 1 R W1
A IE S DR A TR o 7E 5 M PCR A rp 2 B8, e
F AR & A KN FRHE Lectin FE[H | CaMV35S JH
B NOS )b+ Jh SR G AMESER Cp4-EPSPS
1 355-CTPA , TR HE Fir A 11 oy e} vp 490 25
BRI R T GTS 40-32 Jili 4%, g i 4 47kl vh 4
FEF KT GTS 40-3-2 (1% i, il itk 7 qRT-PCR &
SR, BACHR s T A AR AR AT A R TR Y
GTS 40-3-2 FHEER LAy Horb 1S4 il (XS TR} )
Fr AR, R 0.20% ,8 S HESL (R P R R IRRL) B
i, N 3. 72%  Hx Ak GTS 40-3-2 Ak ik
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