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Analysis of exogenous gene and protein digestion and
absorption of SD rats (Rattus norvegicus) fed roundup
ready soybean meal
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Abstract: Metabolism and deposition of exogenous gene and protein from transgenic glyphosate herbicide-tolerant
soybean meal in SD rats were studied in the experiment. The transgenic soybean GTS40-3-2 meal and its non-transgenic
counterpart (parent A5403) were fed to the generation and the second generation Sprague-Dawley (SD) rats (Rattus
norvegicus). The study added the genetically modified (GM) soybean meal and its non-transgenic control soybean meal
(parent A5403) in a ratio of 20% respectively to the feeds. By using qualitative, quantitative PCR and ELISA methods to
detect transgenic soybean residues of metabolism ingredients in rats, the safety and influence of GM soybean were
evaluated. The results showed that the intestinal fecal and cecum contents of rats were detected with residues of GM
ingredients, intestinal flora and organs were not found related genes and protein. These results indicated that transgenic
glyphosate herbicide-tolerant soybean GTS40-3-2 meal was as safe as its non-GM soybean meal in long-term feeding study.

Keywords: glyphosate-resistance herbicide, GM soybeans GTS40-3-2, SD rats, exogenous gene and protein, digestion
and absorption
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#1 ZEM™PCR3IYMFT
Table 1 The qualitative PCR primers sequences

Primer name Orientation Primer sequence (5'-3") Amplicon size (bp)
Sense GCCCTCTACTCCACCCCCATCC

lectin 118
Anti-sense GCCCATCTGCAAGCCTTTTTGTG
Sense GCTCCTACAAATGCCATCATTGC

CaMV35S 195
Anti-sense GATAGTGGGATTGTGCGTCATCCC
Sense GAATCCTGTTGCCGGTCTTG

nos 180
Anti-sense TTATCCTAGTTTGCGCGCTA
Sense CCTTCATGTTCGGCGGTCTCG

cp4-epsps 498
Anti-sense GCGTCATGATCGGCTCGATG
Sense TGATGTGATATCTCCACTGACG

35s-ctpd 171
Anti-sense TGTATCCCTTGAGCCATGTTGT

% 2 i SDKRBEEHRIY
Table 2 The primers of detecting SD rat intestinal bacteria

Primer name Orientation Primer sequence (5'-3") Amplicon size (bp)
Sense ACTCCTACGGGAGGCAGCAG
zx338f 171
Anti-sense ATTACCGCGGCTGCTGG
Sense AGAGTTTGATYMTGGCTCAG
rg7f 1700
Anti-sense CTCAAAACTAAACAAAGTTTC
1.1.7 PCR (14
GMM GMF non-GMM non-GMF
[20]
)
1.2 HE (5-8 GMF  non-GMM
1.21 SD non-GMF ) DNA
DNA
TransTaq-T DNA Polymerase
5g 1.2.2
CP4-EPSPS ELISA )
37 °C 4 ELISA
48 h LBS 37 C CP4 EPSPS Roundup
48 h LBS CP4-EPSPS
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Table 3 Real-time PCR primer sequences

. . . . oy Amplicon
Primer name Orientation Primer sequence (5'-3") o ({b39)
Sense CAT TTG GAG AGG ACA CGC TGA
GTS 40-3-2 Anti-sense GAG CCATGT TGT TAATTT GTG CC 74
Probe FAM-CAA GCT GAC TCT AGC AGA TCT TTC-TAMRA
Sense CCA GCT TCG CCG CTT CCT TC
lectin Anti-sense GAA GGC AAG CCC ATC TGC AAG CC 74
Probe FAM-CTT CAC CTT CTA TGC CCC TGA CAC-TAMRA
oo
x4 HEES _ 2 %%55}%
Table 4 Sample serial number
Serial The sample Serial Wi cemgals 21 SD KRBBEESEERMSHEHXERR
number number e
1 Spleen 7 Kidneys ok
2 Live 8 Lung SD DNA DNA
3 Heart 9 Testis 234.4-1346.3 pg/mL DNA
G R 10 Brain (ODagonge ~ 1.89-2.00 ODagonzo  2.02-2.92)
5 Intestinal fecal 11 Ovaries GTS40.3.2
6 Cecum contents 12 Adrenal
gland SD DNA
1.23 SD
2.1.1 DNA PCR
PCR
4 SD
DNA rg7f
DNA TaKaRa
MiniBest Universal Genomic DNA Extraction kit 2338 23381
ver 5.0  TransTag-T DNA Polymerase ATCC 25922 rg7f
ATCC 314 1 1A
1.24 SD 1-4 1.7 kb
PCR rg7f 5-8
1.2.3 DNA Premix Ex 1B 8 DNA
Taq™ (Probe qPCR) 171 bp 2x338f
lectin GTS40-3-2 1A B 8
GTS40-3-2 2
GTS40-3-2 DNA DNA

DNA
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Fig. 1 The electrophoretogram of PCR products of
rg7f and zx338f genes. The electrophoregram A and B
respectively on behalf of detecting rg7f and zx338f
genes. 1, 2,9, 10 lanes: 1, 5 samples (GMM group); 3,
4, 11, 12 lanes: 2, 6 samples (GMF group); 5, 6, 17, 18
lanes: 3, 7 samples (non-GMM group); 7, 8, 19, 20
lanes: 4, 8 samples (non-GMF)); 13, 14, 29 and 30
lanes: positive control; 15, 16, 31 and 32 lanes:
negative control; M: DL2 000 DNA marker (2 000 bp,
1 000 bp, 750 bp, 500 bp, 250 bp, 100 bp).
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Table 5 Electrophoresis results of GM soybeans
GTS40-3-2 internal and external source genes

Genes 1 2 3 4 5 6 7 8

lectin = = = = = = = =
CaMV3ss - - - - - - -  _
nos - - - - - - - "

35s-ctp4

cp4-epsps

Note: “~” indicated the negative results.

* 6 MEBEEAKHIEEE PCRANER

Table 6  Real-time PCR detection results of
intestinal flora
Genes 1 2 3 4 5 6 7 8
lectin - - - - = = - -
GTS40-3-2 - - — — — — - -
Note: “~"indicated the negative results.

xk1 FERPWSEXRE
Table 7 Result analyse contrast

OD value The results

>0.3 Positive

<0.1 Negative

0.1-0.3 Not sure, need more analysis
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Fig. 2 The electrophoretogram of PCR products of lectin, CaMV35S, nos, cp4-epsps and 35s-ctp4 genes. The
electrophoregram A, B, C, D and E respectively on behalf of detecting lectin, CaMV35S, nos, cp4-epsps and 35s-ctp4
genes; 1-12 and 17-28 lanes: samples (1 and 2 lanes: spleen; 3 and 4 lanes: live; 5 and 6 lanes: heart; 7 and 8 lanes:
stomach; 9 and 10 lanes: intestinal fecal; 11 and 12 lanes: cecum contents; 17 and 18 lanes: kidneys; 19 and 20 lanes:
lung; 21 and 22 lanes: testis; 23 and 24 lanes: brain; 25 and 26 lanes: ovaries; 27 and 28 lanes: adrenal gland); 13, 14,
29 and 30 lanes: positive control; 15, 31 lanes: negative control; 16, 32 lanes: blank; M: DL2 000 DNA marker
(2 000 bp, 1 000 bp, 750 bp, 500 bp, 250 bp, 100 bp).
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Fig. 3 The standard and amplification curves of lectin
gene. The curve A and B respectively on behalf of the
standard and amplification curves of lectin gene.
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Fig. 4 The standard and amplification curves of
GTS40-3-2 gene. The curve A and B respectively on
behalf of the standard and amplification curves of
GTS40-3-2 gene.
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