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Abstract: Modified Cry30Fal , a Bacillus thuringiensis (Bt) gene encoding a high-efficiency insecticidal protein to the
brown planthopper(BPH) , was introduced into Shuhui 818 (R818) by Agrobacterium-mediated genetic transformation
and 46 transgene lines were obtained. We confirmed the valid transformation by RT-qRCR and Western blot at
transcriptional level and translational level, and fixed the stable expression Cry30Fal in homozygosis. The classical
pedigree breeding methods were also used to select the important agronomic traits in transgenic lines, Furthermore, we
evaluated the resistance to BPH of different lines in growth chamber and field, and found that the R818-Cry30Fal
displayed higher resistance than untransformed R818 in seedling stage. We also observed the reduced population of BPH
feeding the transgenic lines, suggesting that the transformed Cry30Fal enhanced resistibility to BPH in rice. We
cultivated new BT protein transgenic rice restorer line R818-Cry30Fal, which may provide new BPH resistance material
to three line hybrid rice breeding and enrich BPH resistance germplasm resources in rice.
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Fig.1. Skeleton of vector pCDMAR-Cry30Fal-Hyg.
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A, Induction of seed; B, Subculture of callus; C, Screening of resistant callus; D, Regeneration of resistance callus; E, Rooting of resistance

callus.
B2 HEFRELHEANLRE

Fig. 2. Procedure of transformation of rice.
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1, Leaves of non-transgenic rice; 2,3, Leaves of non-Hyg transgen-
g Y8 g

ic rice; 4, Positive control; 5,6,7, Leaves of Hyg transgenic rice.
B3 BEEKBEERT, KRR
Fig. 3. Response of leaves from transgenic plants T, to hygromycin solu-

tion.
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M—DNA $Ric,“ +7ERR LUK pCOMAR-Cry30Fal 15 BHEXS I8 — 7208 LR MEAT R AL ) B4 818 AR B XTI 51— 40 958 A Hyg 1
T (AR

M, DNA marker; “+7”, Plasmid of pCDMAR-Cry30Fal ; “—”, Non-transgenic Shuhui 818; 1—40, T, transformants carring Hyg.

4 T, H{LHEM% Hyg EEE PCR &

Fig. 4. Confirmation of Hyg gene in T, generation by PCR.

M + - 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

M + - 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

M—DNA #5it;“+"— Bkl pCDMAR-Cry30Fal fE A BIVER I, — — REATH6 AL i B UK 818 15 A BIPEXT B 1~ 40— %% A Cry30Fal 1 T,
AR .

M, DNA marker; +, Plasmid of pCDMAR-Cry30Fal ; —, Non-transgenic Shuhui 818; 1—40, T, transformants carring Cry30Fal.

5 T, ¥ 4L4E¥k Cry30Fal ERE# PCR &

Fig. 5. Confirmation of Cry30Fal gene in T, plants by PCR.

PR AT 2R A e L M R P 22 ] 38 3k i M AE el i 3 22 5, o gk R 129
2.5 Bt EEERKE Fikm /N,

T R B E BBk R 103,129,131 FI2% 2.6 BtEAMBEMNRKILE
A &K 818 WS WA Fr AT SE I E i PCR A& I (&1 K] Western Blot #3373 F& a2 A4 HE 2% 1

6) Z R BN Cry30Fal SERAERA B 818 it WA L Br & FH RIS Rk (& 7)), 45 R Wos 103,
A FRIKLTE 3 (LN AR B RIL L (HR AR R 129, 1313% 3 fy % & 1 #OBL o 247 Bud 3% 3L

F1 BEERMBHEIZERZER(EFHELFEE n=3)

Table 1. Major agronomic traits of transgenic materials(mean£SD, n=3).

(ERIN # K 818 PR 103 BRF 129 BRFR 131

Traits Shuhui 818 Line 103 Line 129 Line 131
# & Plant height/cm 115.04+0.6 a 99.3£2.0 ¢ 113.3+2.4 a 105.74£0.9 b
A3 BERL Effective tiller number 7.0£1.5a 8.04+2.0 a 7.3£0.9 a 6.7+0.9 a
F K Main panicle length/cm 21.44+0.4 a 22.64+0.5 a 24.6+0.3 b 23.84+0.3 b
ZE 52K Seed-setting rate/ % 70.7£3.0 a 78.1£t1.3 a 79.8£3.9 a 77.5+2.1a
TKi B 1000-grain weight/g 25.4+1.2 a 27.0£0.6 a 27.64+0.2 a 25.0+1.3 a

) — 77 B0 5 5 AH [ 52 B 35 3R il ] 22 53 2R 5K 2 35 K (P >>0.05)

Within a row, data followed by the same letters show no significant difference(P =>0.05).
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Fig. 6. Expression level of Cry30Fal in leaf at the filling stage.
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Fig. 7. Expression of Cry30Fal in leaf at the filling stage.
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A— bRt i e B— B EA SR % E; C— REytR%E,
A, Individual identification of pest resistance; B, Pest resistance identification in seedling group; C. Field identification of pest resistance.
8 ZHARMHLEFENLEEER

Fig. 8. Pest resistance identification results by three different methods.

) AR SR DAY AR B R DR 2 B i Blot ZEF143HT, 31 iy M RHE e SR #5433k H
SRR IBACEF B AL R EVEY L B 31 ke A 6 MR E R X W RE TE A RS R
BBk R PEAT T SE I 92O E i PCR Ml Western 5o IR J0 5 4G 00 3 35 2 15 32 BHLit 26 11 R 3R 3K 5 (W)

K2 FARAEEFETREHRAENIN(FHELIREE n=3)

Table 2. Insect resistance of rice by different identification methods(mean+ SD, n=3). %
LY e Bk 818 % 985 & 103 & 129 % 131
Identification method Shuhui 818 Line 985 Line 103 Line 129 Line 131
F Y% Group identification
JKFEFE T # Rice mortality 81.1+3.1a 52.747.4 be 51.0£1.7 ¢ 61.7£2.5 b 52.843.0 be
FiRRk Y 5E Plant identification
# CESET: % BPH mortality 21.3+8.6 b 28.0+38.2 ab 31.0+9.5 a 30.3+8.3 a 34.0+11.5 a
M 7] % 5 Field identification
JKAFIETH Rice mortality 64.246.0 a 040 c 29.24+4.4 3.5+6.6 b 16.7£4.4 b

[ — 47 I8 F R ) 5 25 2 7 o o i) 22 S R 3k W K P (P>0.05) .

Within a row, data followed by the same letter show no significant difference(P>>0.05).
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