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Abstract: Through the utilization of agrobacterium mediated method and new insect-resistant gene CrylA.401,
transgenic insect resistant maize CM8302 and CM8303 were developed. Three generations of transgenic materials,
BC,Fi, BC.F; and BC.F; were obtained through backcross screening. The methods of qRT-PCR and ELISA were
used to determine that CrylA.401 gene was expressed in the heartleaves, silks, and grains, and no significant differ-
ence in the expression amount of the target gene among three generations. Field test results with insect—artificial in-
oculation showed that the resistance level of CM8302 and CM8303 at the heart leaf and the silking stage was high.
The results of laboratory bioassay showed that the survival rates of Ostrinia furnacalis larvae on the 6th day after
feeding CM8302 and CM8303 heartleaves, silks and grains were 0, 4.0% and 4.0%, and 0, 4.0% and 2.0% respec-
tively. In conclusion, the heartleaves, silks, and grains of transgenic insect—resistant maize CM8302 and CM8303
have significant insecticidal effects and are genetically stable.
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Note: different letters were significantly different in the same material(P<0.05).

1 CM8302#1CM8303 R [EALRH Cry1A.401 EEREKF
Fig.1 Expression of CrylA.401 gene in different tissues of CM8302 and CM8303
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F2 FHERERHTHENK CM8302F1 CM8303 REHL Cry1A.401 EEERILE
Table 2 Expression of CrylA.401 gene in different tissues of transgenic insect resistant maize CM8302 and CM8303

Cry1A.401 FERIAHXT Fe ik it

LI #H Relative expression level of CrylA.401
Material Tissue
BC.F, BC.F, BC.Fs

CM8302 NG 84.83+0.70 a 86.39+2.22 a 84.81+0.90 a
piRea 18.50+0.67 a 18.28+1.20 a 18.88+0.76 a
FhL 21.00£1.17 a 22.02+1.66 a 21.31+0.40 a

CM8303 NG 193.12+1.65 a 193.3443.14 a 194.29+2.90 a
122 34.5840.23 a 33.80+0.85 a 33.23+0.67 a
Fhi 9.97+0.98 a 9.06+0.54 a 9.76+1.03 a

TE R E NP bR . AT PR RN 225 B35 (P<0.05). K.

Note: Mean + SE, different letters within the line were significantly different(P<0.05). The same below.
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FE(P<0.05). 1 CM8302 Il CM8303 1 3 4~ AL 41 4
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Ri>HEL2 4 H Cryl A401 T A 5 ATVEE R A L
RS> B2
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Table 3 Expression levels of Cryl1A.401 proteins in different tissues among three generations of

transgenic insect resistant maize CM8302 and CM8303

kR H A

I /8  Generation

Material Tissue

BC.F,

BC.F,

BC.F;

CrylA401 8 11 A 8 2 14 LU T (ng/g)

CM8302 Lot 4175.38+85.95 a
piza 1425.90+36.37 a
A 2116.29+33.68 a

CM8303 TN 3451.57+49.76 a
pizia 1739.46+36.15 a
Tk 2205.77+32.33 a

CrylA401 2 A 5 AP Y LEEE (ng/mg)

CM8302 TN 96.89+2.38 a
Pl 24.97+0.59 a
A 98.56+1.88 a

CM8303 INUS 67.83+2.13 a
pizia 42.51+1.20 a
ThE 134.30+1.21 a

3969.88+107.97 a
1425.90+46.18 a
2293.33+31.90 a
3440.15+19.77 a
1685.33+19.66 a
2258.70+25.07 a

91.11+2.10 a
25.27+1.00 a
108.03+1.08 a
68.79+0.99 a
40.61+0.52 a
138.95+1.89 a

4036.10+£69.97 a
1459.50+24.53 a
2302.96+69.54 a
3501.80+42.78 a
1731.06+15.28 a
2181.72+22.55 a

93.96+3.34 a
26.05+0.67 a
109.03+4.45 a
69.79+1.50 a
42.92+1.15a
133.20+1.38 a
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Table 4 Damage ratings and resistant levels of transgenic insect resistant maize and

non—transgenic Si 144 against Ostrinia furnacalis at heart leaf stage

L T2 f&FYN EREY S
Material Leaf feeding rating Damage level Resistant level

CM8302(BC.F) 1.05+0.04 a la [=E0

CM8302(BC,F>) 1.00£0.00 a la =X

CM8302(BC.Fs) 1.08+0.04 a la =X

CM8303(BC.F) 1.15£0.03 a la (=X

CM8303(BC.F») 1.12+0.04 a la SR

CM8303(BC.Fs) 1.14+0.05 a la R0

Py 144 7.80+0.08 b 7b &

x5 MBEERAEKRSIFRERTERITRMN 144 EERHANMFTEKE
Table 5 Damage ratings and resistant levels of transgenic insect resistant maize and
non—transgenic Si 144 against Ostrinia furnacalis at silking stage
URE PHRIERMCK)  MBRIETLACY)  MBRBRE K o) MUBRBEEAVRCD)  MEREE L putkE
Material Living larva No. of stalk cavities Mean tunnel No. of tunnels Mean damage Resistant level
per plant per plant length / plant per plant rating scales
CM8302(BC.F) 0.00£0.00 a 0.00£0.00 a 0.000.00 a 0.00£0.00 a 1.0+0.00 a =
CM8302(BC.F>) 0.00£0.00 a 0.00£0.00 a 0.00+0.00 a 0.00£0.00 a 1.0+0.00 a =27
CM8302(BC.F5) 0.00£0.00 a 0.00+0.00 a 0.00+0.00 a 0.00£0.00 a 1.0£0.00 a =5
CM8303(BC.Fy) 0.00£0.00 a 0.00£0.00 a 0.00+0.00 a 0.00£0.00 a 1.0+0.00 a =i
CM8303(BC.F>) 0.00£0.00 a 0.00+0.00 a 0.00+0.00 a 0.00£0.00 a 1.0+£0.00 a i
CM8303(BC.Fy) 0.00£0.00 a 0.00£0.00 a 0.00+0.00 a 0.00+0.00 a 1.0£0.00 a =
Py 144 0.39+0.12 b 1.39+0.20 b 3.80+0.40 b 1.44+0.17 b 5.8+0.09 b J&
232 EALEMER

F6 FHEREHHEKCM8302 A [E4H A X Il F HKAE %) AR R

Table 6  Efficacy of different tissues of transgenic insect resistant maize CM8302 against the Ostrinia furnacalis neonates

2 4 UL ] (d) YN B KIE L) HAFTE 2R (%) Survival rate of Ostrinia_furnacalis larvae

Tissue Feeding time I 144(CK) CM8302(BC.F) CM8302(BC.F,) CM8302(BC.Fs)

NS 2 100.00+0.00 a 74.00+4.47 b 68.00£7.35 b 56.00+6.00 b
4 98.00+2.00 a 0.00+0.00 b 0.00+0.00 b 0.00+0.00 b
6 98.00+2.00 a 0.00+0.00 b 0.00+0.00 b 0.00+0.00 b

piz4 2 96.00+4.00 a 62.00£6.32 b 74.00£4.00 b 74.00+2.45 b
4 94.00+4.00 a 42.003.65 b 38.00£4.90 b 40.00+4.47 b
6 94.00+4.00 a 4.00£2.58 b 4.00£2.45 b 4.00+2.45 b

B A 2 98.002.00 a 52.00+4.28 b 52.00+10.20 b 48.00+5.83 b
4 98.00£2.00 a 30.00+6.71 b 32.00+4.90 b 30.00+4.47 b
6 94.00+2.45 a 4.002.58 b 4.00£2.45 b 4.00£2.45 b
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HRRaE . A A RS AR [R] KBS 9
KA IRE IEFET R (K 2), & BRI SR 6 K, 5% LR BT
2K CM8302 F1 CM8303 A [i) 2H 21 Aty Y 1] T K i

e IE AT R 235 8] 95% LA b, Horr o0 i 3k %)
100% . i #F CORREL BRI U AN R 412155 6 K
(R YN K AR SE TR 5 Cry1A.401 75 A & e g A7 AH
KT, BB HE T B oK CM8302 T CM8303 4]
MELERS 6 RN FORIEAE TR 5 A & A C R
Bk 0.952 7F10.969 7. 45 FLH, NH R
M A6 22 FNFR0 2% BUR 5 2402 Cryl1A.401 1Y
B E AR B IE A OC, 8P Cry1A401
P, A BACR T

R7 BHEEIHEKCM8303 RREIHAIT I EKIEL HAT R HIR

Table 7 Efficacy of different tissues of transgenic insect resistant maize CM8302 against the Ostrinia furnacalis neonates

S KB A HUAF 17 4 (%)

9H U1 e
4 A eI (d) Survival rate of Ostrinia furnacalis larvae
Tissue Feeding time/d
VY 144(CK) CM8303(BC,F) CM8303(BC.F») CM8303(BC.Fs)
IR 2 100.00£0.00 a 66.0024.00 b 68.00£5.83 b 74.00+4.00 b
4 98.00+2.00 a 10.00£6.32 b 0.00+0.00 b 14.00£2.45 b
6 98.00+2.00 a 0.00+0.00 b 0.00+0.00 b 0.00+0.00 b
22 2 96.004.00 a 72.0022.00 b 72.00£2.00 b 60.00+7.07 b
4 94.004.00 a 36.006.00 b 44.00+4.00 b 46.00+4.00 b
6 94.00+4.00 a 4.00£2.45 b 4.00£2.45 b 4.00£2.45 b
B A 2 98.00+2.00 a 54.00+2.45 he 42.00+4.90 ¢ 64.00+4.00 b
4 98.00+2.00 a 30.00£3.16 b 8.00£3.74 ¢ 24.00£2.45 b
6 94.00+2.45 a 2.00£2.00 b 2.00+2.00 b 2.00+2.00 b
100.00 _ a7
sz u it
¥ £3 miEe
ij ~3 5 ok
=z 5% é
o 2T 5000 |
& T_]' 3§
K553
EREY
<53
Ea
= 5 0.00 | . | ! . L
SRy 2K 4K 6K 2K 4K 6K
CM8302 CM8303

%L Material

AR IEFET - R =(Ab FIFE T R X BRAE T )/(1- X HRFE T %) x100% .
Note: Corrected mortality=(treatment mortality—control mortality)/(1-control mortality)x100%.
2 ARALERAERE LM ERERIEET R

Fig.2  Corrected mortality of Ostrinia furnacalis fed with different tissues for different days
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