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The Investigation of Gene Flows in Artificial Pollination between GM Rice
and its Wild Relatives by RAPD Analysis
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Abstract - In recent years, there has been increasing concerns in gene flow from GM crops to wild or weedy relatives as a potential
risk in the commercialization of GM crops. To access the possibility of the environmental impacts by GM rice, small-scale experi-
ments of gene transfer were carried out. Herbicide and drought stress resistant GM rice and non-GM rice Nakdongbyeo, wild rice
Oryza nivara, and weedy rice Sharebyeo were used for artificial pollination experiments and bar gene was used as a tractable mark-
er after pollination. The harvested putative hybrid seeds after artificial pollination were germinated and true hybrid plants were se-
lected by basta treatment. The hybrid plants were verified again by PCR amplification of bar and trehalose-6-phosphate phospha-

tase (7PP) genes and RAPD PCR analysis.
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Fig. 1. Putative hybrid rice crossed with GM rice for 1
month after artificial pollination (A). Photographs of
germination for 20 days and herbicide treatments (B, C),
hybrid rice of weedy rice Sharebyeo X GM rice (B) and
after 7 days of basta treatment (3mg/L) (C) Maturation
of F2 hybrid seeds from Basta selected hybrid plant (D).

ccactacatcgagac—3), bar—AS (5 —ctgaagtccagetg ccagaac—3)
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Table 1. Germination test of various rice cultivars and basta selection of putative hybrid seeds of GM rice by artificial

pollination
Character Number of pollination Nur?g%;i%f Sp;etgtlve Toéigu%rgggg of NE;T; l;):rsglfelzlta;cl;ts

Sharebyeo - - 196/200(98 %) 0

Nakdongbyeo - - 198/200(99 %) 0
GM rice - - 186/200(93 %) 186

O. Nivara - - 161/200(80.5 %) 0
Nakdongbyeo + GM rice 4609 451(9.8 %) 192/451(42.6 %) 1/192
O. Nivara + GMrice 3405 300(8.8 %) 101/300(33.7 %) 0/101
Sharebyeo + GM rice 2412 131(5.4 %) 72/131(55.0 %) 1/72
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Fig. 2. RAPD PCR analysis from six different rice plants.
1.Wild rice O. nivara, 2. weedy rice Sharebyeo from
Kangwha, 3. Nakdongbyeo, 4. GMrice from Nakdongbyeo, 5.
hybrid rice of weedy rice Sharebyeo X GM rice, 6. hybrid
rice of Nakdongbyeo X GM rice, M. DNA molecular size
marker.
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Fig. 3. PCR amplification of bar and 7FPP genes from
different rice plants. (A) M; DNA molecular size marker,
PC; positive control (vector), NC; Negative control of no
template, Gi, 2, GMrice 1,2; Cy, 2, Nakdongbyeo 1,2; Sy, o,
weedy rice Sharebyeo from Kangwha 1, 2; GCi, 2,
Nakdongbyeo X GM rice 1, 2; GSi, 2, weedy rice
Sharebyeo X GMrice 1, 2. (B) M, molecular size marker;
ON, wild rice O. nivara, S, weedy rice Sharebyeo from
Kangwha; C, Nakdongbyeo; G, GM rice; GS, hybrid rice of
weedy rice Sharebyeo from Kangwha X GM rice; GC,
hybrid rice of Nakdongbyeo X GM rice.
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