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Initial functional analysis of the promoter region and coding region
of Pib gene in transgenic rice

ZHOU Ming, YANG Shi-Hu, LAN Ying, JIN Yu-Kuan, WAN Jian-Min

National Key Laboratory of Crop Genetics and Germplasm Enhancement, Nanjing Agricultural University, Nanjing 210095, China

Abstract: The promoter region and intact coding region of Pib gene (9.9 kb) was inserted into the downstream of CaMV
35S promoter in a binary vector pPZP2Ha3(+), resulting a plasmid pNAR701. And a fragment of Pib gene from 6 986 to
9 392 bp was placed into pPZP2Ha3(-) under the control of CaMV 35S promoter, producing an antisense expression vector
pNAR703. These two recombined vectors were transferred into a blast medium susceptible rice cultivar R109 by an
Agrobecterium-mediated method. Tests of PCR and Southern blotting for transgenic plants as well as the segregation of
hygromycin resistance in T; generation confirmed that the target DNA fragments were integrated into genome of R109 and
hereditable. Northern blotting analysis showed the coding region of Pib gene double driven by 35S and its native promoter
was able to transcript in T transgenic plants. Rice blast resistance test for T, transgenic seedlings of 3—4 leaves stage and in
vitro leaves in tillering stage showed that transgenic plants of pPNAR701 were more resistant to blast race ZD, and ZG, than
the wild type plants, but the resistance of antisense transgenic plants from pNAR703 was decreased compared to the

controls.
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Masahiro Yano R109
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DNA Maker T4 DNA
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DIG High Primer Labeling and Detection
Starter Kit Roche RNA
Trigol
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1.2
Bgl Sal Pib
pBluescript(+) s Pib 477~10 322
bp 9.9kb DNA
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pNAR701(20.3 kb)
Pib 3

(6 986~9 392 bp),
F1: 5 ZACGGATCCGTATGGTATTTGAGGAG-
GCT-3~
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GGAT-3~

BamH Sal
Pib pBluescript SK(+)
PCR R 94°C 5 min; 94°C
30s, 60°C 30s,72°C 2min 30s, 30
; 72°C 10 min PCR
pMD18-T s s BamH
Sal , , pPZP2Ha3(-)
, , pNAR703(12.8 kb)
1.3
R109 ,  “84 ”
N[ (2,4-D 2 mg/L)
6. 8]
1.4 PCR
SDS BT, DNA,
PCR
hpt F2: 57ACACAGCCATCGGTC-

CAGAC-3 % R2: 5 TATCTTAGCCAGACGAGCGG-
G-3%
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1 94°C 5 min; 94°C 30 s, X )
56°C 30 s, 72°C 30 s, 35 ; T, ,
72°C 10 min , 5]
Pib F3: 5ZATTGCCAACCATTGC-
TCAG-3 TR3: 5ZCACCAAACGCCTTCGACTA-3 7 2
1 94°C 5 min; 94°C 30s,56C 2.1
30 s,.72 C 1 min, 35 ; 72°C pNAR701(20.3
10'min kb)( 1), Kpn  Sal ,
1.5 Southern blot 34kb 6.5kb ( 3A),
6 PCR To 9.9 kb pPZP2Ha3(+) ;
CTAB 1o DNA, 20 pg pNAR703(12.8 kb)( 2) BamH
Hind I, 1.0% DNA Sal ; 2.4 kb ( 3B),
DNA i
hpt ( F2 R2
pPZP2Ha3(+) ) )
Roche CaMV 35S5" hpt  NOS3' CaMV 35S5' Pib NOS3’
(477-10 322 bp, 9.9 kb)
1.6 T,
1 E4ARHL pNAR701 B T-DNA X
; 100 Fig. 1 T-DNA region of recombined plasmid pNAR701
TO s B
50 mg/L (25C.16h ) .10 LB Sal 1 Bamt | RB
d L —
CaMV 35S5' hpt NOS3' CaMV 35S5' exon3 NOS3'
1.7 T, Northern blot (6.986-9 392 bp, 2.4 kb)
Tl s
. B2 ZELHFRK pNART03 B T-DNA X
TrlgOI RNA 15~20 ug Fig.2 T-DNA region of recombined plasmid pNAR703
4 h, ,
Pib (7 908~8 652 bp, Hind kb
)
Southern blot gg
1.8 Tl 25
1.0
pNAR701 T, (50
mg/L) 1 w, )
’ 3d R109 ’ 3 pNAR701(A)F1 pNAR703(B)fF 1118 iE
Fig. 3  Verification of RE digest for pNAR701 (A) and
3~4 , 7D, pNAR703 (B)
C A: 1: 15.0 kb ladder; 2: pPZP2Ha3(+); 3: pNAR701; 4: Sal ; 5:
ZG > 28 24 h Kpn /Sal . B: 1:15.0 kb ladder; 2: pPZP2Ha3(-); 3: pNAR703;
, 1w 4: BamH  /Sal
2 Standard Evaluation System for
Rice(IRRL, 1996) , 22
, pNAR701(20.3 kb)
=100xY ( X )/ ( pNAR703(12.8 kb) R109
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Fig. 4 PCR analysis of transgenic plants

A: PCR with Apt primers; M: 2.0 kb ladder; 1: pNAR701; 2: R109;
3:701-1;4:701-4; 5: 701-5; 6: 701-11; 7: 701-12. B: PCR with Pib
primers; M: 2.0 kb ladder; 1: pNAR701; 2: R109; 3: 701-1; 4:
701-4; 5: 701-5; 6: 701-11; 7: 701-12. 701-1, 701-4, 701-5 were
deferent individual transgenic plants of pNAR701.

6 PCR Ty
R109, DNA, hpt
Southern blot 6
b 4 9 2
« 3, ,
PCR
2.4 T,
100 T,

(1 , 701-4 701-5 701-8
701-9 701-10 701-11  703-3 301
703-4, 703-5 301
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Fig. 5 Southern blotting analysis of transgenic plants

1: pNAR701; 2: R109; 3: 701-4; 4: 701-5; 5: 701-12; 6: 701-13; 7:
701-8; 8: 701-9.

x1 BRERERERBEBRNMEESERL

Table 1 Segregation of hygromycin resistance in T, transgenic
plants
2 P
Line Germination rate (%) x P value
701-4 81 1.77 >10%
701-5 76 0.09 >75%
701-8 69 1.77 >10%
701-9 74 0.04 >75%
701-10 73 0.17 >50%
701-11 67 3.21 >5%
703-3 78 0.57 >25%
703-4 86 6.76 -
703-5 84 4.57 —
25 T, Northern blot
Pib
9.9 kb DNA 35S
, pNAR701
T, , RNA,  Pib DNA
Northern blot , 5
pNAR701 T,
) ( 6
b
35S Pib
5 5 Tl
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Fig. 6 Northern blot analysis of transgenic plants

1: R109; 2: 701-4; 3: 701-5; 4: 701-11; 5: 701-12; 6: 701-13.
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Fig. 7 Rice blast resistance to race ZD; and ZG; of T, trans-

genic plants
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DNA 358 R
R109
Pib
T,
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ZD, 7G,

, pPNAR703 T,
( 2
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Table 2 Rice blast resistance for in intro leaves of T, trans-
genic plants

R109 T, T, transgenic line
Race Variety pNAR701 pNAR703
ZD, R (10%) R (5%) S (25%)
ZG, MS (30%) R (10%) HS (40%)
R ;S ; MS ; HS ;

R: Resistant; S: Susceptible; MS: Moderate susceptible; HS: High
susceptible; the data in brackets mean lesions of leaves in vitro.
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