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Construction of Transgenic Potato Detection Positive Recombinant Plasmid by Primer Probe Sequence and Its Validation

YANG Jie,LI Lan,DAI Li et al ( Technical Center of Alashankou Customs, Alashankou, Xinjiang 833418)

Abstract [ Objective ] The primers and probe sequences of specific GMO detection method were recombined and spliced, and the recombi-
nant sequences were linked to the plasmid. To verify its feasibility as a positive control for GMO detection. [ Method ] Positive recombinant se-
quences were prepared by overlap PCR and whole gene synthesis to verify the feasibility of using positive recombinant sequences as positive
reference materials and the homogeneity and stability of positive recombinant plasmid. [ Result ] The positive recombinant plasmids constructed
by sequential splicing of primer probe sequences were uniform in character and could produce stable positive results at 4 °C and =20 C. [ Con-
clusion ] The construction method of the positive recombinant plasmid can meet the requirements of the positive control in the detection of

GMO.
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Table 1 Information of recombinant positive sequence for foreign genes in transgenic potato detection

HMEIER LT 1T - FRICRE TS NS IR AN
; FRE R _ i
Exogenous Upstream primer Labeled probe Downstream primer
Probe sequence
gene sequence sequence reverse complement
CaMV35S GCTCCTACAAATGCCATCA TCTCCACTGACGTAAGGGAT- TATGAGCCTGGAGCGCA TGACGCACAATCCCACTATC
GACGCA

FMV35S AAGACATCCACCGAAGACT-  TGGTCCCCACAAGCCAGCT- — AACGTGGAAAAGAGCTGTC-
TA GCTCGA CT

NOS GTCTTGCGATGATTAT- AGATGGGTTTTTATGATT- — ACGCGATAGAAAA-
CATATAATTTCTG AGAGTCCCGCAA CAAAATATAGCG

NPTII AAGATGGATTGCACGCAG- CCAGTCATAGCCGAATAGC- — CAACAGACAATCGGCTGCTCT
GTT CTCTCCACC

PLRVrep TCGTCATTAAACTTGACGAC ~ CAACCACCGCCGCTGCTTAC — CTGGAACTCCGTGAAAGAAG

PVYcp GAATCAAGGCTATCACGTCC  CCACAAGCAAGGGAGCAAC- — GGTATGAGGCAGTGCGGATG

CGTG

EH92-527-1 GTGTCAAAACACAATTTA- AGATTGTCGTTTCCCGCCT- — TCATGAGCGGAGAATTAAGG-
CAGCA TCAGTT GA

Cry3A CCGCAGTTTACTCAGGCGTC ~ CGATCAGACGATGAGGCCA — ACGTTGGCGCAGTCTCTTG

CP4 EPSPS CCGACGCCGATCACCTA CCGCGTGCCGATGGCCTCCGCA — CTCAACACGCCCGGCATC

FH 20751 GCTCCTACAAATGCCATCATCTCCACTGACGTAAGGGATGACGCATATGAGCCTGGAGCGCATGACGCACAATCCCACTATCAAGACA

2K TCCACCGAAGACTTATGGTCCCCACAAGCCAGCTGCTCGAAACGTGGAAAAGAGCTGTCCTGTCTTGCGATGATTATCATATAATTTCT

GAGATGGGTTTTTATGATTAGAGTCCCGCAAACGCGATAGAAAACAAAATATAGCGAAGATGGATTGCACGCAGGTTCCAGTCATAGC
CGAATAGCCTCTCCACCCAACAGACAATCGGCTGCTCTTCGTCATTAAACTTGACGACCAACCACCGCCGCTGCTTACCTGGAACTCCG
TGAAAGAAGGAATCAAGGCTATCACGTCCCCACAAGCAAGGGAGCAACCGTGGGTATGAGGCAGTGCGGATGGTGTCAAAACACAATT
TACAGCAAGATTGTCGTTTCCCGCCTTCAGTTTCATGAGCGGAGAATTAAGGGACCGCAGTTTACTCAGGCGTCCGATCAGACGATGAG
GCCATATGAGCCTGGAGCGCAACGTTGGCGCAGTCTCTTGCCGACGCCGATCACCTACCGCGTGCCGATGGCCTCCGCACTCAACACGC

CCGGCATC

T —" FOR BN N A P A S RIS R T

Note ;

“—" indicates that the labeled gene sequence does not contain the labeled probe sequence in the segment
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Fig.1 Electrophoresis of NOS ter minator gene recombinant positive sequence by overlap PCR products
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Fig. 2 Real-time fluorescence curve for detection of NOS

ter minator gene by recombinant squence
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Table 2 Uniformity of 9 genes in 15 positive recombinant plasmids of

transgenic potatoes

B Ty cafit e POTRIERGE
Tested Average Sta{nd{lrd staln dar(i
gene Cq value deviation deviation /%
CaMV35S 28.243 0.075 0. 266
FMV 29.253 0.353 1.207
NOS 28.751 0.089 0.310
NPTII 29.392 0.076 0.260
CP4 EPSPS 29.223 0.171 0.585
Cry3A 29. 355 0.204 0. 693
PVYcp 28.325 0.088 0.310
PLRVep 29. 027 0.176 0. 607
EH92-527-1 27.79%4 0.090 0.322

3 i
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DN P ARSI B AN RE EDWL AT DL , 5 SR e 4id R v ]
RESZR RSN 2 ] 3802 — BEA TR AEHE R , DR M AE 254G 2
TP BB E B B B s ok BR A B G AR B 45
R SErE 575, MR A A bR FE S A
5t P b 5 B ST B E AR DNA Xt BE B B AR DNA %t
& PCR A g A 3738 1500 060 AR HO2S Fox F BH P 4
Xof HE PR R ok RS IR ZH s . b BH M H A DNA
Xt B PR A F | BH A 300 IR 3 2800k Bt 2 249 7 22 fd 1
Xob IO A ARG ] A 5 AT ) BE 1 T B8 i R T i mT LA
AR — S8 B R B ST — A 5L O PCR AT RE T, BH
P il AR A BT A GBI 3R

x3 HEFDHLEMREEARNAE4F-20 CHEET 90 d LAKNREELER
Table 3 Stability of the positive recombinant plasmid of transgenic potato within 90 days at 4 °C and — 20 °C

AP AR Cy fH €, value

Hold time Storage

d temperature,/°C CaMV35S FMV NOS NPTII CP4 EPSPS Cry3A PVYcp PLRVep EH92-527-1

7 4 28.28 29.04 28.71 29.54 29.24 28.92 28.49 28.80 27.83
-20 28.36 28.76 29.27 29.43 29.28 29.11 28.58 29.30 28.03

15 4 28.33 28.84 29.05 29.52 29.31 29.11 28.33 29.19 27.98
-20 28.37 29.03 29.24 29.46 29.44 29.30 28.49 29.22 28.03

30 4 28.45 28.94 29.42 29.65 29.26 29.13 28.56 29.16 27.98
-20 28.47 29.04 29.17 29.57 29.48 29.42 28.71 29.49 28.12

90 4 28.46 29.03 29.35 29.92 29.44 29.26 28.57 29.36 27.85
-20 28.45 28.90 29.25 29.67 29.23 29.28 28.20 29.35 27.95
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TR AR R B2 5y 1 24 | b I T A s A ) 2 4 XL
1o A PR S AR R XE T3R5 . 703 A 75 SR I SIS BE S ik
BRAFEIE B BT AR AT AT A2 i ] 29— AR B
K e ) R R B A
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Fig.5 Fluorescence curve of genetically transgenic samples using recombinant positive plasmid as positive control
F4 JEEFEFERZR SNT 1198—2013 HiREE 9 4N FEEE RARZERET LLI #TH A4 R
Table 4 Detection results of transgenic samples according to SN/ T 1198-2013 endogenous gene, 9 screened genes and labeled probes LLI

R AR FrickREr
Sampl UGPase CaMV358 FMV35S  NOS NPT OP4~  plRviep PVYep (3 FH-92 LLUFSI

ampre ase La EPSPS | TP by -527-1 Labeled probe
name

LLI sequence

FATERURIXT IR Positive plasmid contrdl  —  27.89  28.21  30.28  29.92  29.35 28.96  28.92 29.57  27.94 28.49
23 X B Blank control — — — — — — — — — — —
EH92-527-1 26.94  — — 3395 3357 — — — — 3169 —
EH92-527-1 2.8  — — 3379 3.4 — — — — 3149 —
EEFEDH Tk GMO corn — 2814 — 2902 — 230 — — 3702 — —
FEFEH K GMO com — 2833 —  29.02 —  30.41 — — 368 @ — —
JEELE L 442 Non-GM potato 27.04 — — — — — — — — — —
JERE LN 44 % Non-GM potato 26. 98 — — — — — — — — — —

TE " FIRIZEE AR A B 2

Note : “ »

indicates that the gene does not produce an amplification curve
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HKAEFF I A B, T AR RS i) 75 K, %6 BRI
HIAAFR A 75 20 %6 F 70 bp LUF 0T DA% J& 24k
S5, XF T 70~200 bp AT LA SEE i #5HF PCR 1 7 X E R
P, X 200 bp DL A Zn B E AL rT LR FH 438 K A A%
B, {HH T 100 bp LI T/ oligoDNA - BE e i g/
ARG PRI W R g 8] R g6 0 G RN
A B A S 86 28 AT SR KU T BB P S I T e sl ot
A4 BH A P 51 o3 i S AN LA SE ST A P W i BT RS AR
PCR #E42RE05 B 4 ikt S5 4 o QSR T AR R AN Bl 15
Y B & 5~ 12 A BHE 47 5 i AT DR HE— A
K Bett AT 4 3 R UREAS S i (EAREE | AR A1

55 = 0E 3 SPH X BR A, BH P X R ) 2 LT RE 2 A
PR B8R 2R V5 WO ) I, VAT TP S B SO0 ) Rk
43, B2 BH M R AE 5 4 AT BHAE H A% DNA X 8 \PCR #117fi]
X HRLH A TR o (EL 2 BH P B EOGT BB (S 8 T BH A 5 s B
PESLRBREY) T A B X HR 5 o 357 PH PR 4R O R A H
MR E DNA SRR AR B A DNA $2 B o =, 6

PRBIEI B AR P 50 B U T V8 I AN 2 S S0 B 1 245
A=A o AH— RN SEI 5 PCR AN 5 2kt 2 A P i
FEDR ARG I 2, 38 5 PN R R Ce B 1) /0N BR il B R A i
DNA A I e BT AN 5 5K X AEAR R E gl 2 LA
AR BH M R B FRZH S RE
S0, TS [ RE T 5 A BHPE FOR AR & IR 2 B
PR B B E LT S TR R By, Rt 545
HEDIBOAR LU AT BEAE TS M T 3G AR PR AE IR 3R . (HL T
HLSZF S PCR 3RS R0 o 3 Jr Be K g
SRR DXTRLFF AN R 3 45 R 7 Az 3 R, PRt o 21
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