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Rapid Detection of GMO Potato and Identification of the Line
EH92-527-1 by Multiplex PCR and DHPLC

BAI Yue', LUAN Fengxia™, GAO Hongwei?

( 1.Heilongjiang Entry-Exit Inspection and Quarantine Bureau, Harbin, Heilongjiang 150001, China;
2. Shandong Entry-Exit Inspection and Quarantine Bureau, Qingdao, Shandong 266001, China )

Abstract: UGPase gene, EH92-527-1 differential line gene, NOS terminator and NPTII gene in the line EH92-527-1
GMO potato were amplified by multiplex PCR. And the products were separated by DHPLC (Denatured High Performance
Liquid Chromatography) undenaturedly. Various grads of samples were used for the sensitivity testing. These results were
compared with gel electrophoresis. The multiplex PCR-DHPLC separation method was proposed for the detection of
transgenic components and differential line gene in potato. The results showed that the method could be used to detect the
four genes in GMO potato. And the limit of detection was 1 ng / nL. which was better than that of gel electrophoresis. This
method was first-done, rapid, accurate and high throughout. And it could be used for detecting and identifying GMO potato.
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DHPLC Transgenomic
H PCR MILLI-Q
BECKMAN EPPENDORF .
° 14
EH92-527-1 1.4.1 DNA
PCR CTAB
UGPase NPTII NOS  EH92- DNAI, DNA
527-1 ° DNA
DHPLC - DHPLC 1.6 50 ng/pL
WAVE 0
PCR DNA 142 N
TEAA UGPase 152 bp
DNA Sep DNA EH92-527-1 135 bp
o ° o NPTII 215 bp

5"-CTCACCTTGCTCCTGCCGAGA -3’
5"-CGCCTTGAGCCTGGCGAACAG-3" NOS
180 bp 5'-GAATCCTGTTGCCGGTCTTG-3'

5'-TTATCCTAGTTTGCGCGCTA-3’
18]

o o

! 143 PCR
11 PCR 5X PCR SpL
EH92-527-1 25 mmol / L MgCl, 25l 25 mmol/ L dNTPs 20 nL
° BASF Plant 10 pmol /pl. 05 pL DNA 20 nL.
Science Holding Gmbh @ GoTaq DNA Polymerase SU/pL 02 pL
gbss granule —bound starch 25 pL. PCR 95 C2min 95°C30s
synthase . NPTIl  NOS m, 58°C40s 72°C60s 40 72 °C 10 min,
N N N N 1.4.4 PCR
. PCR 5X  PCR 7.5 nL
N N N N N . 25mmol/L. - MgCl,3.0ul. 25 mmol/L  dNTPs3.0pL.
o GoTaq DNA Polymerase S5U/pL 05 pL
1.2 DNA 2.0 pL. 10 pmol / L. Tl PCR
DNA MERCK  GoTaq Flexi DNA 95°C2min 95°C30s 55C40s 72<C
Polymerase Multiplex PCR Qiagen multiplex PCR kit 60 s 40 72 C'5 min, PCR
PROMEGA TEAA Transgenomic o DNA
FISHER INVITROGEN Sng/pl 25ng/pl 125ng/pl 0.625ng/wL
MILLI-Q . DHPLC A 0.1 mol/L PCR Qiagen multiplex PCR kit
B 0.1mol/L TEAA 25% 2 X Qiagen mix 12.5pul.  Q-Solution 2.5 pL
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DNA2.0pL 10 pmol/ nL EH92-527-1
0.6 L. UGPase 0.5 pl.  NOS
1.0 p.  NPTTI 0.6 pLL
PCR 25 plLs PCR
95C15min 94°C30s 58C90s 72°C60s 250 bp—
35 72 °C 10 min PCR 135 bp—
R 100 bp —
14.5 DHPLC
PS-DVB & C18 DNASEP 1.6 mm x 2 EH92-527-1 PCR
50 mm 3 um PCR Figure 2 The specific test of EH92-527-1 line gene
DHPLC 80~ 1- DL 2000 2-EH92-527-1 3-
420 bp. A 502 % B 49.8% 4 3> & - &
5 . Note: 1 -marker DL 2000 ; 2-EH92-527 -1 line gene; 3 —non
50°C S 'JJL 0.9 mL/min GMO potato; 4-tomato; S—rape; 6-soya; 7—cornmeal; 8—radish.
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) 180 bp UGPase 152 bp
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3 a 4 b\ C~ d\ €
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2
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’ . 4%
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1- DL 2000 2- 3- 4- OJ d
5- 6 7- 8- 9- 10- 11- ¢
12— 13- 14— N PCR EH92-527-1
Note: 1-marker(DL 2000); 2—CK; 3 —potato; 4—tomato; 5—eggplant; . UGPase. NOS NPT R

6—pimiento; 7—capsicum; 8—celery; 9-rape; 10-radish; 11-soya; 12—corn;

13—wheat; 14-rice.

1 UGPase PCR
Figure 1 The specific test of UGPase gene
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Note: The sequence of apex is the result of multiplex—PCR, EH92-
527-1 line gene, UGPase, NOS, NPT from up and down.

3 PCR PCR DHPLC
Figure 3 DHPLC results of PCR and multiplex-PCR
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—_— MM ‘ PCR
N INVITROGEN
NCBI N
100% 5~8 . PCR
24 PCR-DHPLC
Sng/pL 25ng/pl. 1.25ng/pL
Note: 1-marker 50bp DNA Ladder ; 2-EH92-527-1 line gene; DHPLC
3-UGPase; 4-NOS; 5-NPTIl; 6-multiplex—PCR; 7-CK. 9~10 a. b, c. d 2. 3. 4.5
4 PCR PCR 1.25ng/pl.
Figure 4 Results of PCR and multiplex-PCR 4 UGPase
DHPLC c
23 DHPLC
EH92-527-1 N o

>0 gb HM036220.1 [D]Binary vector pKM24KH, complete sequence

Length=12945

Score = 115 bits(62), Expect = 3 e~23

Identities = 62 / 62(100%), Gaps = 0/ 62(0%)

Strand = Plus / Minus

Query 30 CACTGATAGTTTAAACTGAAGGCGGGAAACGACAATCTGATCATGAGCGGAGAATTAAGG 89

Frerrrerrrrrrrererrrrrrrrrre e e e e e e e
Shjet 2038 CACTGATAGTTTAAACTGAAGGCGGGAAACGACAATCTGATCATGAGCGGAGAATTAAGG 1979

Query 90 GA 91
[
Shjet 1978 GA 1977
5 EH92-527-1
Figure 5 Sequence result of EH92-527-1 line gene

>@ gb  U20345.1 STU20345  Solanum tuberosum UDP—pyrophosphorylase(UDPase), gene
UGPase—Lemhilo allele,complete sequence cds
Length = 7646

Score = 176 bits(95), Expect = 2 e-41
Identities = 118/128(92%), Gaps = 6 / 128(4%)
Strand = Plus / Minus

Query 3 "["‘I’TT"[“GCTGTG /‘\T’[“C"l“(‘}(‘}GTGATGCGGG/‘\’l“/‘H“(‘]T"l"C‘/‘%ACCATi"J‘U"(‘}T GAT‘C"I“A‘A"[‘VI“AC 60
Shjct 3444 TTTTTGCTGTGTATTCTGGGTGATGGGGGATATCTTCAACCATTATGTTGATCTAATTAC 3503
Query 61 CACTATGATTTGGTG-T- AAGAA——1AC1A1AAAACACA1AClCClAClAlCCAA'lTl‘l‘C 116

et e T e I O I
Shjct 3504 CACTATGATTTGGTGG’[TAAGAAAGTACTATTAAACACATACTCCTACTATCCAATTTTG 3563
Query 117 CTGCTTAT 124

[ I R
Shjct 3564 CTGCTTAT 3571

6 UGPase

Figure 6 Sequence result of UGPase gene
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>@ gb  HM219007.1 Acinetobacter baumannii expression vector pPOT-RA, complete sequence
Length = 5761

Score = 320 bits(173), Expect = le-84

Identities = 176 / 177(99%), Gaps = 1/ 177(0%),

Strand = Plus / Plus

Query 1 ATGC-ATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGA 59
FETE Tttt L LE e P

Shjct 3832 ATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCACCAAGCGA 3891

Query 60 AACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATC 119
NERRER RN A A R R AR

Shjct 3892 AACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGGATGATC 3951

Qe 20 ISOOMEIEAIAGR AUt AGeIIgRan 1

Shjet 3952 TGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGA 4006

7 NPTII

Figure 7 Sequence result of NPTII gene

Score = 254 bits(137), Expect = le-64 Query gtart positior
Identities = 137 / 137(100%), Gaps = 0 / 137(0%)
Strand = Plus/Minus

Query 1 TTGATTAC‘G"[“T‘A‘AGCATGTAATAATTAACATCTAATGCATGACGTTATTTATGAGATGGG 60
[EETET FEEEEr e e e et e

Shjet 172 TTGATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGG 113

Query 61 TTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGC 120

AR R R R
Shjet 112 TTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGC 53

Query 121 GCGCAACTAGGATAAA 137

FEEEEErEr |
Query 52 GCGCAACTAGGATAAA 36

8 NOS
Figure 8 Sequence result of NOS gene
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L e S '\\_,IIII\___ | \d
Sng/pL  25ng/pL,1.25ng/ pl,
0.625 ng / pLL EH92-527-1
UDPase NOS NPT o
Note: The result of PCR-DHPLC is S ng/ pL, 2.5 ng/ L, 1.25ng/ pL, 1— 100bpDNALadder  2-5ng/pL 3-25ng/ul. 4-
and 0.625 ng / pL, from up and down. The sequence of apex is EH92 - 1.25ng/pl. 5-0.625ng/pl. 6 - 5

527-1line gene, UGPase, NOS, NPT from left to right. Note: 1 —marker(100bp DNA Ladder); 2 —-5ng/ pL, 3 -2.5ng/ nl;4 -

1.25ng/ pl; 5 -0.625 ng/ pl; 6 — CK.

9 PCR-DHPLC
Figure 9 Detecting limitation result of multiplex -PCR 10 PCR
and DHPLC Figure 10 Detect limitation of multiplex-PCR
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