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Screening and congr uct specific detection of transgenic BIOSCIEN tomato
by conventional and real-time PCR
YANGLi-teo , ZHAO Zhi-hui , SHEN Hui-feng, PAN Ai-hu, ZHANG Da bing
(Department of Biologicd Science and Technology , Nanjing University , Jiangsu Nanjing 210093, China)

Abgtract : Geneticaly nodified (GV) tomatoes have been gpproved for commercialization in many countries
dnce thefird GVl tomato LAV R AVAR was permitted for planting in 1994. In China, GV tomato BIOSCIEN
with a character of long shelf-life was the fird GM plant gpproved for commercidization in 1996. To meet the
requirement of GV tomatoes labeling policy that has been actudized in China snce 2001, the screening and
oondruct gecific PCR detection for detecting the universa eements trandormed into tomato , such as Cauli-

[2] \Vaitiligpm M, Hjneburg H, Norman W Shaad , e d. Re Nove reference nolecues for quartitation of geneticdly
d-time quartitative PCR detection of geneticaly nodfied nmodfied maize and ©ybean [J]. Journd of AOAC Internar
maximizer maize and roundup ready ybean in ome repre- tiond , 2002, 85 (5) : 1077-1089.
sentative Foods [J]. J Agric FoodChem, 1999, 47: [5] Heether Hrd , Joanne Rwal , Mari-Lou e, & d. Deemina
5261-5266. tiond percertage o Round up ya in ya flour usng red-

[3] , %wl, . time polymerase chan readtion: Interdaoraory dudy [J].

PCR [3]. , 2003, 11 Journd of AQAC Internationd , 2003, & (1) : 6671
(5) : 467-471.
[4] Hideo Kuribara, Yoichiro Shindo, Akihiro Himo, & 4d. [ ;2004 - 12 - 16]
: R15; Q343.1; S$H2 A : 1004 - 8456 (2005) 02- 0123- 04
(032D19307) ;
(JY03-B-20) This work was supported by the Science and Technodlogy Plan of Shang-

hai (03zD19307) and Research and Develop ment of Special Subject of
Nation (JY03- B- 20) , China.
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flower nosaic virus 35S ( CaMv35S) promoter and the nopaline synthase ( NOS) terminator of Agrobacterium
tume aciens , and the ecific inserted heterologous DNA sequence between CaMV35s promroter and anti- sense
ethylene-forming enzyme ( EFE) gene were st up , reectively. To make the detection methods normetive , a
novel snge copy tomato gene LATS2 was a 9 used as an endogenous reference gene in the PCR detection sys-
tems. The limit of detection (LOD) of screening and congtruct ecific detection for BIOSCIEN was 68 haploid
genome copies in convertiona quditative PCR detection, and 3 copies in TagMan red-time PCR detection.
The limit of quantification (LOQ) of screening quantitative PCR assay for BIOSCIEN was 3 copies and 25 cop-
iesfor condruct gecific quantitative PCR. Two sarmpleswith known BIOSCIEN tometo contents were detected
usng the edablished conventional and rea-time PCR sygdems, and the results indicated that the egablished
BIOSCIEN screening and congruct pecific PCR detection sysems were reliable , sendtive, and accurate.
Key Words: Hants, Tranggenic ; BIOSCIEN tomato ; Folymerase Chain Reaction; Genetic Screening
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CaMV 35 S promoter Anti-EFE NOS 3’terminator LAT52 (@nbank No. ]_9263) PCR
124 PRCR
DNA Caw3sS NOS
Cawvass , EFE , ABI Pimer Bgress 2.0
NOS PCR TagMan
1 « .
11
’ yarg ’ 5“ I'Td/L y 10” er/L y - Z)
1
(5 3) (bp)
35S- 3F GCCTCTGCCGACA GTGGT
35S- 4 AAGACGTGGITGGAACGTCTTC 83
Camv3ss ]
3BS- P CAAA GATGGACCOCCACCCACG
Nos - 3F TTGGCAATAAAGTTTCTTAAGATTGAAT
NOS Nos - 4 ACATGCTTAACGTAATTCAACAGAAATT 87
Nos- P CTGITGOCGGTCTTGCGATGATTATCAT
E- 3F TGTGATATCTCCACTGACGTAA GG
35S- anti EFE E- 4R TTTAAATATAGCAATCTATGTATCGACTCTAG 148
E-P CAATCCCACTATCCTTCGCAA GACCCTTCCT
L-1F AGACCACGAGAACGATATTTCC
LATS2 L- 2R TTCTTGCCTTTTCATATCCAGACA )
L-p CTCTTTGCA GTCCTOCCTTGGACT
35S- 1F GCTCCTACAAATGCCATCA
CaMv35S 35S- 2R GATAGTGGGATTGTGCGTCA 195
NOS- 1 GAATCCTGTTGOCGGICTTG
NOS i
NOS- 2 TTATCCTAGTTTGCGCGCTA 180
E- IF TTCGCAA GACCCTTCCTC 153
_ E- 2R CCAAGTGCTTAGATCCCAAT
35S- arti EFE
cs-F ATTGCGATAAA GGAAA GG o8
cs- ATTGCAGAAATTGGCTGA
1.2.5 PCR PCR 94 7 mn,94 30
PCR s 58 30 s72 30 s, 35 , 12
50Ml, 1xPCR ,0.2 mmol /L 7 mn PCR 10Ml 2%
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DNA ;72 30 mn , 20Ml cil N-gyoosgilase (UNG 1p 1 DNA ,
1% , T 100 nnol /L 300 nnol /L
PCR 50 2 min;
PCR 30Ml, 9% 10 mn;94 30s 60 30s72 30s, 50
PCR 1 x PCR ,0.2 mmol /L 3 , 3
dATP dGIP dCTP  dTTP,0.8 mnol/L PCR Rotor Gene 2000-4. 6 (Qorbett Re-

DNA ,1.5 U Tag DNA

— 128 —

CHINESE JOURNAL OF FOOD HYGIBNE

search , Audraia)

2005 17 2



Cavv3ss

EFE

2.2

Nos 1F/2R) ,
195 bp DNA , Nos 1F/2R PCR ,

NOS

245 bp ,652 bp EFE
“ " CaMVv35S EFE

PCR , , BamH Xba

EFE (Genbank No. AY615305)

11 bp

CaMv35Ss , PCR TagMan ,

PCR 908 bp , 2,
CaMV35S " PCR

attgcgataaaggaaaggccatcgt tgaagatgectctgeccgacagt ggtcccaaagat

3gacccccacccacgaggageatcgt ggaaaaagaagac gttccaaccacgtet tcaaa

gcaagligzat tgalt gtgatatctccact gacgtaagggat gacgcaLcaatcccact atc
E-3F E-P
{c ttegecaagacccttcctictatataaggaagttcatticat ttggagaggacagaggtac
E-IF
ccgzggat c[CTCTAGAG TCGATACATAGATTGCTATATT TAAATATATTITTCAAACACCAATTTTTT
E-4R
TAATTCGAAT T GGGATCTAAGCACT TGCAATTGGATCACTTITCCATTGCCTTCATTGCTTCAAATCTT

E-2R
GGCTCTTTGGCTTGAAACTTCAGTCCAGCATATAACTTCATGTAATCATCAAACACAAACTTTGGATAC

ACTTGTGTACTTTCCTCTGCCTCTTTITCAACCAAAGTTTITGCTGGATATATTACTGCATCACTTCCTG
GATTGTAAAATGAGGCTAATGACATTCGTGTCCCGTCTGTITGTGCAATTACTCTGTGCAGCACACTCT
TGTACTTCCCGTTAGTGATCACCTCAAGTTGGTCACCAAGGTTAACCACAATAGAGTGGCGCATGGGA
GGAACATCGATCCATTGCTCGTCTTTGAGGAGTTGAAGGCCACTCACTTTGTCATCTTGGAACAGAAG
TATGATGCCTCCTGCGTCTGTATGAGCGCGGAGTCCCTTGATCAAATCGGGCTTAGGACATGGTGGATA
GTTGCTAACTTTAGTACCAAAGTTGGGACCTITTGATCCATAAAAGGCATTTTTCAAGTAACCTTITIC
AAGTCCAAGATTTTCACAGAGTAAGTCAAGTAACTCCTCAGCCAATTTCTCCAAT
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2 (0% 10%) PCR
195bp a
RSD
(%) 1 2 3«
Totd (HEX dye) LAT52
0.0 20.35 20.32 20.33 290.35 0.03 0.023
0.1 20.28 20.42 29.36 29.35 0.07 0.021
180bp 1.0 20.34 20.41 20.46 29.40 0.06 0.009
5.0 29.40 29.38 20.43 29.40 0.03 0.009
10.0 20.45 29.32 29.39 29.39 0.07 0.001
Tranggenic (FAM dye) CaMv35S
0.1 30.73 39.68 39.64 39.68 0.05 0.029
1.0 36.51 36.58 36.49 36.53 0.05 0.034
5.0 34.15 34.26 34.18 34.20 0.06 0.008
153bp 10.0 33.26 33.30 33.21 33.26 0.05 0.018
Transgenic (FAM dye) NOS
0.1 34.85 34.82 34.96 34.88 0.07 0.025
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92bp 10.0 27.99 27.96 28.05 28.00 0.05 0.012
= Transgenic (FAM dye) 35Santi EFE
0.1 36.52 36.49 36.55 36.52 0.03 0.004
RCR A WSS AR 1.0 33.31 33.24 33.25 33.27 0.04 0.008
B NGS PR C  ®sani EFE 5.0 3112 31.15 30.99 31.09 0.09 0.049
KR D AT RCR 10.0 30.07 30.11 30.01 30.06 0.05 0.015
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