RO IRIERE 2 2012,31(10):1933-1940

Journal of Agro-Environment Science

HEEFTHEIEER DNA F1HERSHR
LB EE PCR 4#1

(LAY FR PRI LRI R W BT, Ml AR FE PR A W A S PR 2 2 W B T P, R 300191 ;2. B ARV A2 B i 5 25
HEIA B AR S R GURE A EP SR R v, R 3017015 3. S I R4 A Bl S EOR B , FEAIG4F 010022)

i EREREEPURMIE 35S B3l F5 CrylA (o) 2B LK 355 R 3hF5 npe 1 2 H Z W R T 5 43 315 |
&, BT R HE R PCR A7 8, FXERET 3 MERKEHI (M E 40.50 d F1 60 d) A FEAR X (R E AR bR AFERER ) L3
358-Cryl1A F1 35S-npt Il R BT RE BT . S5 R W, Fridsr P 6 RE & PCR J7 BB ARRE AR 10 /N48 DB SMEEE 40 DNA
F B, E BRI S AR R BT A R 0.998 L b, HARIFWES M . S8 & PCR 1R, Fl—4& KT IR R X 434 355-
Cry1A 71 35S-npt I Bt DUEAR (LB BL I AR R A >ARBR +>3EMR b+, B HEPTEMEES DNA R B F B FARELE
o, HCH AR BR 1 S RAEAR R 13 7 60 d A= KA, 1338 b 35S—Cry1A 1 35S—npt IT A Bt DL SWE A= K i A A 2 2 90 B 7+
RS HArVE B Ko 138 35S-npt I /B8 N H0N R TR —A K AT AR AR X H 355-CrylA Fr Beid#s LS, L Rpi R
FRAEXT IR Pl REAFAE T AR R ] o

KAR)  FE R PL AR AE ; 4] DNA; S2iTE 8 PCR; IR & 401

HESES X533  XEIREG:A  XEHS:1672-2043(2012)10-1933-08

Real Time PCR Assays for the Distribution of Recombinant DNA of a Transgenic Insect-resistant Cotton in
Soil

LI Gang", XIU Wei-ming?, ZHAO Jian-ning"?, WANG Li—juan®, WANG Hui"*, LIU Hong-mei?, SONG Xiao—long?, YANG Dian-lin***
(1. Agro-Environmental Protection Institute, Eco—safety Supervision, Inspection and Testing Center of Genetically Modified Organisms, Min—
istry of Agriculture, Tianjin 300191, China; 2. Scientific Observing and Experimental Station of Agro—Ecosytem of Genetically Modified Or—
ganisms, Wuqing, Chinese Academy of Agricultural Sciences, Tianjin 301701, China; 3. College of Life Science and Technology, Inner Mon—
golia Normal University, Hohhot 010022, China)

Abstract; During the growth process, genetically modified crops continuously release recombinant DNA to the soil environment. The uptake
and integration of the recombinant DNA by soil microorganisms will alter the structure and function of the soil microbial community, and may
cause long—term perturbation of the soil ecological system. Our objective is to establish quantitative PCR detection method to explore the dis—
tribution of the exogenous recombinant DNA in soil environment, to enrich the research contents of the environmental risks of transgenic in—
sect-resistant cotton, and to provide important technical support for the scientific evaluation of ecological security of transgenic insect—resis—
tant cotton. Primers and Tagman probes were designed according to the construct—specific sequences between 35S promoter and CryIA (c)
gene and between 35S promoter and npt Il gene respectively. The standard curves were prepared based on the linear relationship between
the amount of input pGEMT—easy plasmid containing the construct-specific sequences(x) and cycle threshold(y) in 10—fold dilution mode.
Three—room rhizobox method was used to collect the soil samples from different root zones of transgenic insect-resistant cotton. Total soil
DNA was extracted by the PowerSoil DNA Isolation Kit. The quantity of exogenous recombinant DNA in soil samples was detected by the real
time PCR method. The results showed that the established method could at least detect 10 copies of the recombinant DNA fragments, and the
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correlation coefficients were above 0.998 with good repeatability. All the copy number of 35S—Cry1A and 35S-npt Il fragments at the three

growth stages showed the trend as follows : rhizoplane>rhizosphere>non—-rhizosphere, which indicated that recombinant DNA fragments con—

centrated in the rhizoplane soil, followed by the rhizosphere soil and non—rhizosphere soil. During the 60 d growth period, the copy number of

the 355—Cry1A and 35S-npt Il fragments increased with the growing stages, and the distribution areas gradually expanded. The copy number

of 35S—npt Il fragment was higher than 35S-Cry1A fragment in the same growth stage and in the corresponding root zone. Transgenic insect—

resistant cotton may have potential impact on the environment.
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Figure 1 Diagram of the three—room rhizobox(a )and

root surface profile(b)
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Table 1 Primers for building plasmid standard molecular

519 51YFFI(5° & 37) € Bin JBoR/Mbp
35S-CrylA-F CGTAAGGGATGACGCACAA 358 JRshF5 CrylA(c)EH 274
358-CrylA-R CAGCACCTGGCACGAACT

35S-NPT-F CGTAAGGGATGACGCACAA 35S JAEhF5 npe W B 473
358-NPT-R GGCAGGAGCAAGGTGAGATG

% 2 LHWHEE PCR A5 FiREtFE 5
Table 2 Primers and probes for real time quantitative PCR

5 91RET 5FHI(5' & 3') € B JBER/Mbp
355-CrylA-1F CATTCGTTGATGTTTGGGTTGTTG 35S BB TS CrylA(c)2H 109
358-CrylA-1R TCGCAAGACCCTTCCTCTATATAAG

35S8-CrylA-P FAM-AGTCAGCTTGTCAGCGTGTCCTCTCCAA-BHQ1

358-NPT-1F TCCTTCGCAAGACCCTTCCTC 35S JAEhF5 npt I A 210
35S-NPT-1R AGCAGCCGATTGTCTGTTGTG

35S-NPT-P HEX-CCAGTCATAGCCGAATAGCCTCTCCACC-BHOQI1
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Figure 2 Fluorescent amplification curve of plasmid standard samples and quantitative standard curve
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Table 3 Reproducibility of 35S—Cry1A and 35S-npt I plasmid
molecules with qPCR assay

I 355-CrylA P 358-npt II

Copy number ¢y  SD RSD/% ||Copy number ¢;  SD  RSD/%

1000 000 22.17 0.11 0.50 || 1000000 23.64 0.19 0.78
100 000  25.87 0.08 0.31 100 000 26.84 0.17 0.62
10 000 29.15 0.10 0.34 10000  30.17 0.03 0.08

1000 3241 021 0.64 1000 3341 013 038
100 35.50 0.13 037 100 36.74 0.12 034
10 38.52 0.18 0.46 10 39.36 0.07 0.18
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Figure 3 Quantitative analysis for the distribution of the 35S—
Cry1A fragment in soil at different growth stage
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Figure 4 Quantitative analysis for the distribution of the 35S-npt Il

fragment in soil at different growth stage
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