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Generation of a rice mutant library by shotgun antisense gene
silencing and mutant screening

CHEN Yuan-ling, ZHANG Qun-yu, JIAN Yuyus YANG Yue-sheng, LIU Ya-guang
(Genetic Engineering Lab, South China Agric. Univ., Guangzhou 510642, China)

Abstract: A strategy of shotgun antisense gene silencing was used to generate a rice mutant library. A total of
1 486 transgenic rice plants were obtained from 105 independent Hygromycin (Hm) resistant calli transformed
with rice antisense ¢cDNA libraty, using japonica cultivar Zhonghua 11 as transformation material. A total of
335 Ty transformants from 11 independent calli were selected randomly to test Hm esistance by leaf segments
screening. The results showed that all To plants tested were Hm resistant, coincident with the results of PCR
analysis, indicating that no escapee existed in To transformants. The result of Southern blot analysis revealed
that most of the transgenic plants contained single T-DNA insertion. Some morphological variations were ob-
served in To and T transgenic plants such as dwarf, non-tiller or multi-tillers, decrease of seed-setting,
changes of grain or panicle shape or spikelet structure. One mutant was characterized, the mutative traits of
which cosegregated with Hm resistance. The mutant displayed about 50%5 decrease of seed-setting rate and
40% decrease of total number of spikelets per panicle, resulting in about 70% decrease of seed production per

panicle as compared with non-transgenic contwol.
Key words: rice (Onza sativa 1.. ); mutant library; antisense gene silencing; mutant screening

, (knock out) (knock on) ,

. 2003— 12— 12 TR IAC1966— ), Jo B R R, WA £, B aREH, A (1954—), B,
HRR, W, Kizg k.
OBRVE973, FE (1999011603



25

54
T-DNA
10 (Oryza sativa )
U3 Chttp:// www. postech. ac. ki/ life /pfg/risd). cDNA ) s
1999 T-DNA .
, 20 000 T-DNA ,
5000 A¢Ds 4,
RNAi 1
SR ) 1.1
RNAi . 63 cDNA .
. 11
1.2
1.21 R cDNA LAy #E =
. pCAM BIA 1302. Cre —
RNA  RNAi (58, LoxP .
cDNA . CaMV358 mgfp
, . . 2 LoxP . 1
2 LoxP
pol HindIE g0 1
TURHINTS ATHTIANTA AT TUCTREA
I RB
e —m——__ I = -4
T pUCIRMCS
v PCAMBIA
11 - VSI -
LB, ;RB ; P35S, CaMV 355 ; m0s3 ; pt, ; mgfp,
; pUCI8MCS, pUCIS ; Kan®,
LB, left border; RB, right border; P35S, CaMV 355 promoter; nos 3’s nopaline synthetase gene teminato; /pt, hygromycin phosphotrangferase
gene; mgfp» modified green fliorescence protein gene; pUC18MCS, pUCI8 muliple cbning site; Kan®  kanamycin resisant gene
1 cDNA
Fig. 1 Vector for antisense ¢cDNA library
63 RNA, hpt )
cDNA, cDNA . hpt . hye910 5" GTCCGTCAGGA-
. pCAMBI-  CATIGTIGGAG 3', hpf 5 GTCTCCGACCTGAT-
A1302-Lox, cDNA . GCAGCTCTCGG 3.
1 BA 4404, :3582 5'CACGGGGGACTCTTG-
,—70 C . ACCATGG 3’y ofp2 5" TITGTGCCCATTAACATCACCAT-
1.22 RAAAFH KA 12~15d ¢T3,
, Hiei 17 PCR .
. . 35 cycles
123 #futipked 3% & (Hm) & 4kot 7 55 ik i |
(41 . % Ty CTss58 CT>72 TH>72 C
1.2.4 4 AU AR89 PCR 947 Clark! " 3min  40s 40s 1min  Smin

To Ti DNA, PCR 1.25 #ARHEKOHBESETFAET T



4 55
’ Tl ’
N 1 517 bp
6O bp —
’ SO0 bp —
400 I\Fr
2 S0 ||[1
2.1
Hm 105

\ Him BobE @ {41 4

A Hm resistant cally

B. Hm fitE %

B. Hin resistant shoots

2 Hm
Fig. 2 Hm resistant cali and shoots regenerated from the calli

22 T
2.2 1 Hm #4ket ki if it 11
335 T Hm ,

A T bR

\. lransgenic plants

B &
B. control

3 Hm

Fig. 3 Leal segments selection with Hn solution

2.2.2 PCR 447 Hm
) To PCR
4 1. 67 s
hpt ,

PCR

517 bp

Gl h|1 ~
500 bp —
400 bp
W00 hp

A Ipt .1 32, hpt ; 3, marker; 4~ 11,
. B .1, matker; 2, ;3
;48

A. Jptgene. Lane 1, nomtransgenic control; lane 2, hpt plas-
mids lane 3 marker; lanes 4— 11, transformants. B. anti-
sense fragment. Lane 1, maker; hne 2, nontransgenic con-
trol; lane 3, pooled plasmids of antisense ¢DNA library; lknes 4
— 8, trandormants

4 Ty PCR
Fg. 4 PCR analysis of T plants

2
s ) Hm
1
) ZCl1.
7C2  7M2, 2 )
1
. , M1—2 300 bp 600 bp
2 , 2
2.2.3  Southemn blot %~ #7 6
12 s hpt Southern blot s
5. DNA HindlIIl
T-DNA , hpt .
) T-DNA . 5 ,
7ZA88  7ZM2-60 )
2.3
2.3.1 ToRMAHHBELHF To



56

25

1 Ty

PCR

Tab. 1 PCR analysis of Ty plants
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