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Detection and analysis of genetically modified proficiency testing samples
of soybeans flour
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ABSTRACT: Objective To improve the accuracy of results of qualitative detection ability of genetically modified
in soybeans flour and the professional technical level of the detection personnel, and enhance the competitiveness of
the laboratory. Methods The DNA extraction quality of 2 DNA extraction kits was analyzed by nucleic acid protein
instrument analysis and simplex real-time fluorescence PCR method by comparing the cycle threshold for
endogenous gene amplification in samples. The amount of DNA template in PCR amplification system of standard
SN/T 1204-2016 Protocal of the real-time PCR method for detecting genetically modified plants and their derived
products was optimized, and then the samples were tested. The samples were also detected according SN/T
1202-2010 Protocal of the qualitative polymerase chain reaction for detecting genetically modified plant components
in food. The results of the two standards were compared. Results The confirmation of data for detection of the
amplification cycle threshold of endogenous genes could more accurately reflect that whether the DNA extracted
from the kit met the requirements of subsequent analysis of detection of foreign genes. The foreign genes including

CaMV35S, NOS and CP4-EPSPS were all negative in both of the two samples 19-N578 and 19-M913 by the two
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methods. The two samples were non-transgenic soybeans. Conclusion The ability verification results are satisfied.

The evaluation of DNA extraction quality, the optimization of DNA template amount, the selection of detection

methods, and the quality control of experiments are the important factors to influence the proficiency testing results.

KEY WORDS: soybeans; genetically modified component; real-time fluorescence PCR; qualitative detection;

capability verification
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KL 3 plo SZNEIR-AWTE CFX-96 Real time PCR ¥ k4T
PR RS K 50 °C, 2 min, 95 °CTRAE!E 10 min,
95 °CEME: 15 s, 60 °CIR KIEMH 1 min, 40 PMEER . IR
B 5 e LR 1,
2.3.2 AR SN/T 1204-2016 3t 4% 35 B Az 449 44

1) itk Z DNA #ikk & ik

HRIEFRIE SN/T 1204-2016 4734 S i A R h S 5047
PO E, THE St PCR UM AR 2 48 AN IR KL N
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HMFFER LR PCR RN IR R il B DNA 4
o 5l YIHRET RRINRE S AR EE R F 0 5 | IR A S8 4 R
SN/T 1204-2016 % it, {fi 1 NOS . pCaMV35S Fi
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Table 1 Primers and probe for soybean endogenous gene

AR SIHREE RS
Lectin-F cct cct cgg gaa agt tac aa
Lectin-R ggg cat aga agg tga agt t
Lectin-P FAM-ccc tcg tet ctt ggt cge gee cte t-BHQI

Fz2 HERXZRNES$FERE FFI(SN/T1204-2016)
Table 2 Primers and probe for transgenic soybean
(SN/T1204-2016)

E S HREL 751

tNOS-F cat gta atg cat gac gtt att tat g

tNOS-R ttg ttt tct atc geg tat taa atg t

tNOS-P FAM-atg ggt ttt tat gat tag agt ccc gca a-BHQ1
CPA4-EPSPS-F gca aat cct ctg gec ttt cc
CPA4-EPSPS-R ctt gce cgt att gat gac gtc
CP4-EPSPS-P FAM-tca tgt tcg geg gtc tcg cg-BHQ1
pCaMV35s-F gcc tet gee gac agt ggt
pCaMV35s-R aag acg tgg ttg gaa cgt cttc
pCaMV35s-P FAM-caa aga tgg acc ccc acc cacg-BHQ1

2) FIPLAL ) DNA SR R ff iR TG

iz A AL ) DNA Bt s, X QIAGEN &7 & [Flff
FREUAYEE S 19-N578 1 19-M913 BYEE S DNA SEATAGI
SIYIRE W 2, IOV AR 2.3.1,

2.3.3  SN/T 1202-2010 *F 4% 2L x4~ 44 A4 )

o DU ARE il A1 9 25 BRI R S B # B SNUT
1202-2010 #%3F, fi#i [l NOS, CaMV358 Fl EPSPS 3 %t 5| ¥ %0
BWEr, W% 3.

SRR Z 25 uL, PCR W IR GRS E S Lk 4.
SN SR 23,1,

234 JnEid

B — AN B RS B BAPEXS B RIS B
XTHEFN PCR 4 36525 AXT R, PHYEXT BEME & A X 3
o e I DR 43 ) BRI R AT o A 90 35 R ARG g ISP e
HEHR R DNA, AN B AG I 4 BR 1 o B K 5
M AR S o RIS (R A R PR T R A I
h 28 [T  PCR 31 IR 70) 48 (v B PO in DNA #Al, LA

KB AKACE:, FTAI PCR 155, BEAFESS 2 A~ 1L
MR LK,
3 HEEKXSERNASHFIREFFISN/T 1202-2010)

Table 3 Primers and probe for transgenic soybean(SN/
T1202-2010)

£k SR RS
NOS-F atc gtt caa aca ttt ggc a
NOS-R att gcg gga ctc taa tca ta
NOS-P FAM-cat cgc aag acc ggc aac agg-TAMRA
EPSPS-F ccg acg ccg atc ace ta
EPSPS-R gat gce ggg cgt gtt gag
EPSPS-P FAM-ccg cgt gee gat gge cte cge a-BHQI
CaMV35s-F cga cag tgg tcc caa aga
CaMV35s-R aag acg tgg ttg gaa cgt cttc

CaMV35s-P FAM-tgg acc ccc acc cac gag gag catc-TAMRA

#=4 PCRRRNKEER

Table 4 System parameters of PCR reaction

4oy ILEREN A
2Xpremix 12.5
B35 1490/(10 pmol/L) 1.0
TS 1#/(10 pmol/L) 1.0
REL/(5 umol/L) 0.5
AR 3.0
K 7.0

T:: 2Xpremix: 2 5 PCR HWilR# premixXTaq.

3 #R55%

3.1 DNA REIWR =114

2 FHAFI AL DNA WA IR (430U I 4l

FEFIHR FEAF 4 SN/T 1204-2016 E5R 5, f# FHZE 6L PCR
A S N TR EEIR Lectin, IR B {H (cycle threshold, Ct)
W5,

3 5 45 nT 0L, IEZEETER B Cr (5350 T 30,
FehrrERIT 2 X0 S BEUE A RRRE S 5 A Lecrin 2R, Ry
T RUE DNA $REU 20 Rk 2 e 2 Ja 2 SR i 4 i
KSR, Cr B NAE 18~28 ZZI7], ikt b B B 45 S0,
MFE 5 R IL, QIAGEN iR G HE LY DNA HREN 2 4%
4. QIAGEN iRF| &R DNA F5ZAgimliAre BB
200 mg ., AT HEHREGAF & AT TR Lk DR EORE 5 e I S8
PRGSO i P S R o B LI S B B PR SR
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®5 KERFEER Lectin MR

Table 5 Detection results of endogenous gene Lectin

WNIRIER Lectin

. . R & QIAGEN i3l &
BERLAE

cr Ctld

27.88 26.80
19-N578

28.88 26.89

29.22 27.89
19-M913

29.33 27.84

3.2 FRfE SN/T 1204-2016 #5025 R
3.2.1 DNA R = #Hib

T8 E AR S AR R R Y I B AT . Cr [ S LR
PR A — € TR N AR LR M e R . IR IR RIS, Cr
HK, HEREEERELZ, WS EEREREY 0 L7t
Ce 3K, FEEWH PCR Ry, HBUHMES R, Hik, %t
FE A AR AR B2 A B e, PI A5 3 A IR ik R ARG f A5 3
) DNA Bifl . B3 6 25511 I, QIAGEN 5 & 42 U
DNA, Xt 3 Fl/MEIE R A9, B R 1~6 pL, Cr{EI47E
INF 35, BEW LIRS (EXHIMNEILR pCaM V35S HIA:
W, AR 4 pL, XFAMNEFEE (NOS (AN, AR
1 4 uL AR CP4-EPSPS IR, AR 6 uL,
o Cr RN IAR, RBUE e, 3 RBTH A 2K
322 MALEBR EAR R A AN 4R

Fie BRI ALY DNA itk i, %1 QIAGEN a5 & [Fl st
PREURE S 19-N578 F1 19-M913 ) DNA #E{752m 58
PCR #"34, Ak NifR 2 W3R 7, Rrilgs SRy Ak .

# 6 7[5 DNA 1EIRE B E FE M 5 KATIEE PCR 8 EER
Table 6 Detection results of different DNA template quantities
of transgenic ingredient by real-time PCR

DNA BEtR A

Herl £ K]
lpuL 2puL 4ul 6puL 8puL 10pL
pCaMV355(Cefil)  28.11 27.34 26.65 27.13 0.00 0.00
tNOS(Ct {H) 28.59 27.59 26.77 29.63 0.00 0.00

CP4-EPSPS(Ct{H)  29.37 28.36 26.82 26.26 35.12 0.00

=7 4L DNA EIRE RYEE R E AR 5 SERTEE PCR KB IR AR
Table 7 A real-time PCR reaction system for optimizing DNA
template quantity of transgenic ingredient

i JEEARF/UL
pCaMV35s (NOS CP4-EPSPS

2Xpremix 12.5 12.5 12.5
39751 45(10 umol/L) 0.25 1 0.25
TS 145(10 pmol/L) 0.25 1 0.25
¥REF(10 pmol/L) 0.25 0.25 0.5

i 4 4 6

7K 7.75 6.25 5.5

3.3 KR SN/T 1202-2010 #6045

FESh 19-N578 #1 19-M913 F SN/T1202-2010 %3119
HSNEEL NOS, CaMV35S #l EPSPS 3 F 51 ¥ st #:4T
PCR ¥ 3, Kl 2% 5457 4 BH:

4 wESiie

AR YR BE 7 B E H R B0 A P8 Bk 2 0 5 B MR
UL AL, BN Z NS I T X KA BiE ., &
BW R ARG . RGBS
Hts BB ORI HILRG S o AR S S SR FH R Iy
SN/T1204-2016C AB 4 B Fo 17577 i i JE DR Bl o S ) 76
PCR EMAGE )72 ) BIA SN/T 1202-2010 (£ fh HhiE 3L A
HIPIRLA EHE PCR Rl ik ) P, 3R 2 e, %W
ARSI 2 A TF R B IR B PR i R B 7

TR )8t B DR 0 2oE A o, Hl AR YK R 7 56 T AS U
FIRE SR AR ACIR, 5 7= A SR RS AR 2, T AR S AG ) 1o
P g o R s il U fRIRBGS AR, T REAR Y
AR Z M Z MY S0, 2352 mARHC DNA 194k
BE, FEYIRIEEST DNA AOfhi A 5, (540w -0
B SN N B R R s R 4l 22 5, 8l s
SEf) PCR P44, H BB B RS, SR ARy RE ) 38R
FAHIFE 4] DNA $2BGAH &, nlwdisb ACh R 2% DNA
FRIZE S 550, 7ERE DNA REFRrh, Sk 3% 5 14 1F 4
PE, SRR IR RS S R A DNA R0 &b 7 B 4R
A PCR K U e S ARFE R UL FERE, T AR GB/T
19495.2-2004" 52 3R 52 K 1+ T A S 45k 47 161 75 22 BA 1 ) HE
B B X BEAE S ARG IR i () A PR A T AR R AR B, Akt
MG Y, FEAH FRER AR, SRR A B A A Sk A
Sy B . 7E DNA RBGE#H, shiEZE, st
F R 5 B 045 5 i DNA Kl

KRB ZH DNA J5, %F DNA (1% 2 8 F ik B 2 750 12
PCR ¥ 2R, — R EIEE T E DNA [ Ayg F
Aoy RIS 20 . (A7 FH S22k PCR J5 A6l
KT B TR A I, 0 T B ok Xt A TR SR PR 4 R A B
I {00 JI T I 42 9 DN J& 753 A2 PCR 4738 R 11810 A
Sk TR AN S R PCR 45 S0 TE R, SEECR SN
TR Lectin R HWr DNA $-EUCE A M. 75 PCR 73
A Bt e A 35 DRLAG U A, R B X
B 25 0TI | AZ IR ERZS %IRRT PCR 3738350 23 1 )
MR, 7E236 PCR RN /NERHERE Hoin A DNA BUARET, A
DNA AT FAR GO FE S, . BEEXT B B VXS B8 | e
HR2s FUXE BEORT PCR 7 3300 25 11 o Pl f i 1923 110 R
FIZE AW PCR & 13 B2 577 7E DNA V544, Al
PCRIK R & BAEEK AN 0, 78 PCR AR R
BCE PCR il Pk BE ke 4
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