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Primer for the Potato Specific Internal Control DNA and Screening Method
for the Genetically Modified Potatoes by Competitive Duplex-PCR
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ABSTRACT We report the new method for the screening of genetically modified potato by competitive duplex-PCR
using the potato specific single oligomer primer for the internal control and CaMV 35S promoter or NOS terminator
specific primers. The single oligomer primer (rAGU4A) amplify the potato specific internal control band from the
homozygous potato genomic DNA in the RAPD profiles of all analyzed potato varieties. The 530 bp internal control
DNA was amplified independently to CaMV 35S promoter or NOS terminator DNA and identified as repetitive or
microsatellite DNA of potato (AF541972). With this new technique, the transgenic potatoes which were
transformed with vectors contained the different foreign genes are analyzed. In case of the commercialized
transgenic potato varieties, ‘New Leafs’, those two genetic factors are used for promoter and terminator
respectively. So, this new PCR technique should be a promising method of cost effective and accurate screening for

the commercialized GM potatoes on market.
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HAQGol GA WAdel E & UL, FA Y] AR wE B
& AE /AT 1o MR AES deE 3 EeEs
o]&o] ZaAsltk= WAL 73 9t} (Chiueh et al. 2002;
Meyer 1999). whelx FZdll+= GMO screenings] PCRE o]
£33t W, 53] multiplex-PCRE 0|88 Wi E0] /L=
BHAC R o]25 T )t} (Hiibner et al. 1999; Mannerlof and
Tenning 1997; Tao et al. 2001).
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Table 1. Potato varieties and vectors for transformation used in this study.

Variety Origin Vector Promoter /Terminator Reference
Dejima Japan pGA3b-2 CaMV 358/NOS Seo et al, 2001
Irish Cobbler USA pMYEI CaMV 355/ NOS Yietal, 1998
Superior USA pLRCP-1 CaMV 35S/ NOS Seo, 2001
Superior USA pGA3b-2 CaMV 355/ NOS Seo et al, 2001
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Figure 1. RAPD profile of 12 potato varieties generated by a
primer URP4. M, PCR marker; 1, Superior; 2, Dejima; 3, Irish
Cobbler; 4, Atlantic; 5, Jopung; 6, Namsuh; 7, Jasim; 8, Desiree; 9,
Spunta; 10, Russet Burbank; 11, Snowden; 12, Kennebec.
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Figure 2. PCR amplified DNA from different potato varieties. All
DNAs have been amplified with different specific primers.

(A) 5-AGGACTCGATAACAGGGTCCG-3", (B) 5"-AGGACT
CGATAACAGGGTCCA-37, (C) 5-AGGACTCGATAACAG
GGTCCT-3", (D) 5-AGGACTCGATAACAGGGTCCC-3". M,
PCR marker; 1, Superior; 2, Dejima; 3, Irish Cobbler; 4, Atlantic; S,
Shepody; 6, Desiree; 7, Spunta; 8, Russet Burbank; 9, Snowden; 10,
Kennebec.
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HHoZ s DNA A& SEsh=A1E sty H3f o]
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Ao AGEUTk ZAA o|F PCR 35 93 o] §HE
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DNAZ} S&5 & A& 18t (Figure 3).
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wRolch A7 Aol Y= GMO B 7&L thry
T ST U s dew, 39 ¢ lectin (Wurz
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5 o83t (Tozzini et al. 2000) 2| EHE Eo| 4] 97
A4E 29 (Anonymous 2002)E GMO ZE#49] internal
control ZE£80 2 o} &&= A97 RyP v gt
B AT Ade 54 289 GMO oF B S g8 3
ZAAA o]= PCRe|] HR3% internal control DNAZ 2t
ol f-1Ae] Eold primerE &7] LT AL &8

primers
=} O
g FA ¥

2
3

(iR

L

hu
a

3 4 5 6 7 8 9

2000

750
500
300

Figure 3. DNA profile of different plant species generated by
primer rAGU4A. M, PCR marker; 1, potato; 2, maize; 3, soybean;
4, Chinese cabbage; 5, red pepper; 6, rice; 7, tobacco; 8, tomato; 9,
black nightshade.
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Figure 4. Competitive duplex-PCR amplification of DNAs from
transgenic and non-transgenic potatoes. M, PCR marker; 1, Atlantic;
2, Shepody; 3, Russet Burbank; 4, Superior; 5, Dejima; 6-7,
Superior transformed by pLRCP-1; 8, Irish Cobbler transformed by
pPMYEIL; 9, Superior transformed by pGA3b-2; 10, Dejima
transformed by pGA3b-2.
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