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Gene flow from transgenic rice T1c-19 with stacked crylC*/bar genes to weedy
and cultivated rice species”

HUANG Yao’, LI Jikun’, QTANG Sheng, LUO Tianpeng & SONG Xiaoling ™
Weed Research Laboratory, Nanjing Agricultural University, Nanjing 210095, China

Algimet Gene flow from transgenic rice to weedy and cultivated rice is a key biosafety consideration. This study assessed the
gene flow from insect and glufosinate-resistant (IGR) transgenic rice (Oryza sativa L.: T1c-19) to three weedy rice (O. sativa:
WRMM, WRTZ and WRYY) and a cultivated rice (O. sativa L.: MH63) using alternating and adjacent cultivations. Seeds of
pollen recipients were harvested and detected using both glufosinate-bioassay method and PCR test with specific primers of
crylC* and bar genes. The results showed that the gene flow from IGR rice to WRY'Y was the maximum, 0.164% and 0.230%
in alternating and adjacent cultivations, respectively; and the gene flow to WRTZ was 0.106% and 0.211%, respectively.
However, no gene flow was detected from IGR to WRMM in either cultivation. In addition, the gene flow frequency from
IGR rice to the rice recipient of MH63 was 0.919% in experiment of alternating cultivation alone. PCR test showed that all the
surviving plants in glufosinate-biossay test carried both cryIC* and bar genes. Overall, longer durations in flowering overlap
between the pollen donor and the recipients resulted in greater gene flow. This study indicated that gene flow occurs from
IGR rice to weedy rice, with high frequency in WRYY and low in WRMM. Due to the complexity of transgenic rice with two
exogenous genes, the gene flow might cause more complex and significant ecological risks in the process of transgenic rice
environmental release.
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Table 1 Origin and characteristics of cultivated and weedy rice accessions used in the experiment

LR 45 % R RERN R i S IR HIEEZE REBE =
Material Accession  Population number of weedy rice Origin Subspecies Pericarp colour Awn
IR Hi 2 ae o
WRMM RECRE Maoming, Guangdong Indica Red Absent
TR Z8 M i il 2 ae J
VXN WRTZ WRJISOLS Taizhou, Jiangsu Indica-clinous Red Absent
Pollen recipients WITEE %5 FH Hl 70 FARC J
WRYY MASEGUY Yiyang, Hunan Indica Red Absent
MHGS ok i i x
Huazhong Agricultural University Indica White Absent
Lk Tleto ek Hi (1 %
Pollen donor Huazhong Agricultural University Indica White Absent
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Fig. 1 Layout of an individual plot in the alternating cultivation

experiment. x:rows of transgenic rice; @: plants of single pollen recipients.
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Table 2 Amplified primer sequences and production of crylC* and bar
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Fig. 2 Field experimental layout of the adjacent cultivation experiment.
Squares represent single pollen recipient per block; circles with numbers
represent each of the four batches of transgenic rice in each block.
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10 dJfF = IR ZE R A4 B IR ZE K BE R 2 em, WA
IR A PO SR R B O TR AL B AR R 2 2
R E IR = T, 0 R AT B 3 A B v S
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PCRJZ WK% (#2) : 2 x Taq PCR Mix 12.5 uL, ddH,0
9.5 uL, B|4P1. P2 41 uL, DNA 1 uL. PCRIZ W )% : 94 °C,
ASPES min, 94 CAEPE30 s, 55 CIE K30 s, 72 CHEfI1 min,
SAMEHN; 72 CIEA10 min, FEIR 24 °C, G50 N 5 1%
TR BT s FEL UK G I PCR Bt . FEr12 x Taq PCR MixHH RS 3¢
FREYHARABRIUEA AR M, M43 HdNTP 0.2 mmol/
L each, KCI 100 mmol/L. Tris-HCI (pH 8.5) 20 mmol/L.
Taq Polymerase 5 U/100 uL, MgCl, 3.0 mmol/L, PCRJZ i /1
TAKARA (TaKaRa PCR Thermal cycler) G 58 .
125 BEFEEBMERTE  ERIR= (PUtEF 720/
FiF B8R 22 x100%.
1.2.6 #HBHIT 5 FHSPSS17.0t 4 il 57 FE 7 THG B0 v
(Independent samples T-test) , M5 55 3 K K A8 5 32 AR 44 81
R PR Y 22 5, 38 FAH G 53 Hr (Analysis of correlations) L
AR Sk L TR E & R A O

2.1 fEHAME=
X RE UK R | 2R K RS A 2 B R A AL T EA T WL %%, 45

FEIH Gene P1 (forward) P2 (reverse) {14 /Bt PCR amplification product size
crylC* 5-TTCTACTGGGGAGGACATCG-3’ 5-CGGTATCTTCGGGTGATTGG-3’ 602 bp
bar 5'-GCACCATCGTCAACCACTAC-3' 5'-GCCAGAAACCCACGTCAT-3' 429 bp
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Fig. 3 Daily flowering rhythm of rice accessions in the alternating

experiment.
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Fig. 4 Plant height of pollen donor and recipients in the alternating
cultivation experiment.
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Table 3 Flowering periods and overlaps among rice accessions in the alternating experiment

B ATRE UL AL AAEH % KA
Accession Beginning flowering date Peak flowering date Final flowering date Overlaps (¢/d)
Tle-19 9H15H  Sep.15th 9H24H  Sep.24th 9H30H  Sep.30th -
MH63 9H15H  Sep.15th 9H24H  Sep.24th 9H30H  Sep.30th 15
WRMM 9H4H  Sep.4th 9H12H  Sep.12th 9H18H  Sep.18th 4
WRTZ 9H6H  Sep.6th 9H20H  Sep.20th 9H24H  Sep.24th 10
WRYY 9H9H  Sep.9th 9H15H  Sep.15th 9H22H  Sep.22nd 8
x4 BBMHEFEERKBSENZEMRERREE R (1) .
Table 4 Flowering durations and overlaps of weedy rice with IGR rice in adjacent cultivation (#/d)
BB IGR/K A 57—t IGR/K e 4 — 4t IGR7K F& 565 =4t IGR/K & 45 DUt
Accession First batch of IGR rice Second batch of IGR rice Third batch of IGR rice Fourth batch of IGR rice
WRMM 4 0 0 0
WRTZ 10 5 3 0
WRYY 8 4 0 0
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1 FWRTZ; 12-14; FHARFIAE FWRYY.

Fig. 5 Polymerase chain reaction (PCR) detection of cryIC* (a) and bar (b)
in the surviving F1 seedlings in the alternating and adjacent cultivation
experiments. M: Marker; 1: transgenic rice; 2: WRY'Y; 3-5: transgenic rice x
WRTZ (F1) in the alternating cultivation; 6-8: transgenic rice x WRY'Y (F1) in
the alternating cultivation; 9-11: transgenic rice x WRTZ (F1) in the adjacent
cultivation; 12-14: transgenic rice x WRZQ (F1) in the adjacent cultivation.
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