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Inheritance, Expression and Armyworm Resistance of
Protease Inhibitor | Gene(Pin ]I ) Driven by Different
Promoters in Transgenic Rice
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Jiangsu Plant Gene Engineering Center , Nanjing Agricultural University , Nanjing 210095, China)

Abstract: The inheritance of rice lines transformed by protease inhibitor I gene under control of different promoters
was investigated by analysis of hygromycin resistance , PCR and Southern blot. For segregation patterns of foreign
gene. 68.4% of the transgenic rice plants were conformed to a Mendelian ratio and in which the rate of transgenic
plants with single copy was 63.6% . Quantitative analysis of Pin]l protein expressed in transgenic rice plants showed
that Pin]] protein in fresh leaves was 160 pg/g for Act-Pin T -2x, 176 ug/g for Ubi- Pin [ -2x, and 104 ug/g for
PIN5’- Pin I -4x separately while in control rice plants was only 20 ug/g. The inhibitory activity against tryspin of Pin
I gene driven by Actl and Ubi promoter reached 37.7% and 43. 1% , much higher than that driven by PIN5’
(29.2% ). Bioassay for insect resistance to armyworm ( Pseudaletia separata Walker) revealed that transgenic plants
had increased their resistance to the pest but there was not significantly different from controls, and also there was no

correlation between insect resistance to armyworm and quantity of Pin I protein as well as promoters in transgenic
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Table 1 Segregation of hygromycin resistance in T, generation of transgenic plants

hyg*
Lines hyg* x? P
Germination rate Rectified hyg* number Segregation ratio
X-A-2 64 85% 75.29 3:1 0.002 >95%
X-A-5 58 90% 64.44 - - -
X-A-16 71 90% 78.89 3:1 0.613 >25%
X-A-17 59 75% 78.67 3:1 0.535 >25%
X-U-2 69 80% 86.25 - - -
X-U-5 59 90% 65.56 - - -
X-P-1 64 90% 71.11 3:1 0.613 >25%
X-P-4 61 90% 67.78 3:1 2.410 >10%
X-P-8 72 90% 80.00 3:1 1.080 >25%
H-A-1 78 85% 91.76 - - -
H-A-8 67 95% 70.53 3:1 0.842 >25%
H-A-12 66 90% 73.33 3:1 0.073 >75%
H-U-2 75 100% 75.00 3:1 0.000 >95%
H-P-3 59 80% 73.75 3:1 0.030 >75%
H-A-1 70 90% 77.78 3:1 0.277 >50%
H-A-2 45 95% 47.37 = - =
H-P-1 63 85% 74.12 3:1 0.008 =>90%
H-P-2 76 80% 95.00 = - =
H-P-5 65 85% 76.47 3:1 0.050 >75%
X.H.N: 63. 19 ;A U: Actl Ubi Pin T -2x; P:PIN5’ Pin T -4x;

X,H,N :transgenic Xiushui63,Hejiang19 and Nipponbare ,respectively; A.U: Pin II -2x driven by Actl.Ubi promoter; P: Pin [ -4x driven by

PIN5" promoter; Last number represents independent transgenic plants.
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2.2 PCR 2x (cDNA) 480 bp s Pin T -4x
T, (DNA) 600 bp ;  hpt
DNA PCR o 590 bp s
( PinTT  hpt
1 Pin] T,
A:. Pinll ; B: hpt . M:DL2000 Marker; 1: pNAR301; 2. pNAR303;
3: 5 4:N-A-2; 5:X-A-5; 6:H-U-2; 7:N-U-2; 8:N-P-1; 9:H-P-3.

Fig. 1 PCR analysis of T, transgenic plants

A: PCR amplifacation with Pin I primer. B: PCR amplifacation with hpt primer. M:DL2000 marker; 1:plasmid pNAR301;
2 :plasmid pNAR303; 3: control plants; 4:N-A-2; 5.X-A-5; 6:H-U-2; 7. N-U-2; 8:N-P-1; 9.H-P-3.

2.3 Southern blot
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, DNA )
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A:Pin T -2x(cDNA)
3:X-A-2; 4:X-A-5; 5:X-U-1; 6:X-U-2; 7:X-P-4; 8:N-P-1,

21.0%;3

3, 15.8%.
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Fig. 2 Southern blot analysis for T, transgenic plants

A Hybridization with Pin I -2x (cDNA) probe; B: Hybridization with hpt probe. 1: plasmid pNAR301;

2:control plants; 3:X-A-2; 4:X-A-5; 5:X-U-1; 6:X-U-2; 7:X-P-4; 8:N-P-1.
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Fig.3 Inhibition of 5 ug trypsin by 100 ug leaf X-CK: ;X-A-2: Actl-Pin T -2x s X-U-2:
Ubi-Pin T -2x 1 X-P-8: PIN5’-Pin T -4x

soluble protein in control and transgenic plants
X-CK was control plant and others were transgenic plants
containing Pin Il -2x driven by Actl,Ubi and Pin I -4x

driven by PIN5" promoter, separately.
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Fig.4 The content of protease inhibitor in control
and transgenic per-gram leaves
X-CK was control plant and others were transgenic plants
containing Pin Il -2x driven by Actl,Ubi and Pin Il -4x driven
by PIN5" promoter, separately.
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Fig.5 Changes in weight of Pseudaletia
separata Walker in five days on a diet of
control or transgenic leaves
X-CK: control plants; X-A-2:transgenic plants with Actl-Pin Il -2x ;
X-U-2 . transgenic plants with Ubi-Pin [ -2x; X-P-8:
transgenic plants with PIN5"-Pin T -4x.
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Fig.6 Morphology of Pseudaletia separata Walker
five days after reared on control or transgenic leaves
X-CK: control plants; X-A-2:transgenic plants with
Actl-Pin [T -2x; X-U-2:transgenic plants with Ubi-Pin [l -2x;
X-P-8 : transgenic plants with PIN5"-Pin [ -4 x.
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