FBERIY
2007 4£7 A

HERRW KFFR
Journal of South China Agricultural University

Vol. 28, No.3
Jul. 2007

B RNA T3 LAk WD &g EE R Th e =

Xl #?, EuHm, MR
A TFEAEARTFEYIRABEEADHRKEEERTE, £hREXFE £68F 5, K S M 510642;
2AMEFE EFAHBEAREME, TN 5 A 550004)

W RBTFUKRE T WD SHREEH TR, BT 8 > WD S5 EE ) RNA T ¥ 7 (b 3R 3 5 ALKk 7 i .
Hep 6 MEERE T HALEK,3 NEEE (S 10,604, GO5) (LA IR RAFR. E10 F GO4 HH LAk
FIAEAER BRI, E10 B SRR SERE K | SR mBIK; GO5 MR LRk RIUATER AT . XL
HERH BB EE 34T RT - PCR AR, KA F AR R E R R B MR il XA RN, X

‘WD S BERN IS EEATA X

X8 KRE; WD EHEERE; RNA T
hE 2 S:0943.2;5511. 01

MHEkFRINES A

ICE 4 E:1001-411X(2007)03-0047-05

Functional Analysis of Several Rice WD Domain Genes by RNA Interference
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Abstract : To study the functions of WD domain genes in rice, eight WD domain genes were selected from

rice and used to prepare RNA interference constructs for transformation. Transgenic plants were obtained

from six of the RNAi constructs and phenotypic variations were observed in the transgenic plants with
three genes (coded as E10, GO4, and GO5). The transgenic plants of E10 and G04 exhibited increase of

the number of stigmas, and a transparent unknown organ was arisen from the basis of the stigmas in the

E10 transgenic plants. The transgenic plants of GO5 showed male sterility. The expressions of the targe-

ted genes in the transgenic plants were suppressed as assayed by RT-PCR. These results show that the

WD domain gene’s functions in rice have correlations with the development of reproductive organs.
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G04a: 5’-CGAGGGATCCAGGCGGTGGCGAAG-3;
GO4b: 5'- ACCGACTCGAGCCAAACCACCCCGA- 3';
D20a: 5’-GGCCACCGCAGTGAAATAGGT-3';D20b: 5’-
TCCCAAAGCTTGACATCATGATCAGC- 3'; GOSa: 5'-
GAAGTCCTCCTAGCACCATG-3; GOSb: 5'- GGAGCT-
CAACATGGACAACTAC-3’;F08a: 5'-GGGCAAAAATG-
GCGCAGCTGCAG-3’;F08b: 5'- AGTGCCCGTCAAACT-
CACCAAC-3';B07a: 5'- AGGGTATGAAGCAGGGATC-
CA-3'; BO7b; 5'- TTCTGCGGAGTGGCATATCCTG-3';
P12a. 5'. ATCACGGATCCAGTATGTCAATAGTGC- 3
P12b. 5'- AGCACAAACTGTGCAACATGAC- 3'; El0a:
5'- ATCTCTCTGTGGTGTAGGTGTA- 3’; E10b: 5’-
AGAAGTTCCATGTCCTGAGCAG- 3'; D09a: 5'- GTC-
CTTTCCCTGTAGCGACTCG- 3’; DO9b. 5’- ACAGCT:
CAAGACGGCTATAAC-3'.
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Tab.1 The rice WD domain genes selected for RNAi

EARS BAC/PAC FROTIZR" C RET
gene codes predicted gene in BAC/PAC structure predicted function
E10 ~ PO028E10.19(1) Zf-C3HC4 + WD (2) E s
GO5 P0592G05.21(1) WD (5) EEES
FO8 PO044F08. 14(1) WD (10) P66 (IR ER)
D09 B1112D09.07(1) DENN + WD (8) SIS B
D20 OSINBa0038D20.27(3) WD (10) + D1_heme FEES
‘P12 OSJNBa0009P12.23 (4) WD (12) F&
BO7 P0613B07.07 (7) WD (6) 5SS
G04 0J1613G04. 11 (8) WD (5) FIE( ARSI E T ) '

DS ARFAMAEREAR2) T REFH WD TH 4
2.2 E#HEEAERHIKRESM RNAI SE00E

EFREEE A B R KFEH L 11 2B 4 DNA 15
R, B4R & PCR 3|4 R M. Bks
REH 8 M HAEBEERE THRNT =Y, X
/N B % 200 ~ 1200 bp ([ 1). B #FE K BEK
RNAi A B e &™) frik 7 kT, 4 2
i, W ER T BUMR T READ 2 T
. MIERITAY RNAIL 2Rk ok 6y & A ZE LR AR
S5/ Ri.

M:DNA marker; 1-8: B07,D09,P12,E10,D20,G05,G04,F08

1 PCRYH89 BAREE B
Fig. 1 PCR-amplified fragments of target genes
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M :DNA marker;1 ~3 24 E10Ri; 4 ~6 2y P12Ri3 7 ~9 25 DO9Ri; 10 ~
12 % BO7Ri; 1.4.7.10 3% BamHU/ Hind IT SUEEHT ; 2.5.8.11 34 Miul/
Pst] ST ; 3.6.9.12 4 BamHI B E§1]

M:DNA marker; 1-3:E10Ri; 4-6;P12Ri; 7-9:D09Ri; 10-12: BO7Ri;
1,4,7,10; BamHU/Hind I double digestion; 2,5,8,11: Miu [ /Pstl
double digestion; 3,6,9,12:BamHI digestion

A2 RNAi FRh R IR0
Fig. 2 Restriction analysis of RNAi constructs
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F#2 RNAIHEHUER

Tab.2 Results of transformation with the RNAi constructs
RNAL gk RLROKBRRM Rl KRR
RNAi rice varieties no. of transgenic mutant
constructs transformed plants phenotype
E10Ri AfEE 30 HERE LR
D0Ri = EUFREE 40 %
DO9Ri AfFEE 15 pv
GO4Ri FIELL 4 HBREER
FOBRi ik 11 10 x
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Xt T, FeALAEMRHEAT T REINMEL. E10Ri F{biE
PRI T MEMESR B RS, RIUATEAE (k) S
i, BAEAEEE R ) — S B PR B AU ik (B
3B). T GO4Ri ¥R EMEME SR E R B I HF 1
FAERETF R 2 Sk (B 3C) . GOS #efbtark
RINEBAE (EH4B), FEUNER & A E LR
L ERE HM3MEANEAMEEEAER
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TSR, XA PR B P TR B IR ek 7K 21T
RT-PCR 42 #ll. XF3RFibiR& 5025 E & RT-PCR 4
M, FraZEE (R 1) BMRAMIRE R (SRR

BR). WFALHEPREI S M i 32 RNA TR E
K,E’rﬁl’ﬂﬁ%ﬂ%lﬂETl—JE’J%kﬁHﬂF fy Ak
FHEARBEERN TR P2 AEE(EO M
D20) TEFALAAR M ZRATIBRIE L N B 5 BR. 1B
AL RNA THEELAEBIB5I AT RNA T
PR

A:RFALHR; B:EIOR #{bAikk; C:CO4Ri Ffbitidk
A :untransformed plant; B:iransgenic plant with E10Ri; C:iransgenic plants with GO4Ri

B3 FARHIESRE R

Fig. 3 Abnormal phenotypes of the female organs in transgenic plants
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Fig. 4 Fertile pollens of untransformed plant ( A) and partial-sterile pollens of transgenic plants with GO5SRi (B)

M:DNA marker; 1:3E554bHIbR; 2 ~ 7 S5 btk TR/NEK HPT R T RATICE B E R RiEKFHES; A E10 IEFAY RT-

PCR #{ll; B: D20 fCZEM ¥ RT-PCR

M:DNA marker; 1 ; untransforrmed plant; 2 —7 ; iransgenic plants; HPT: hygromycin-resistant marker gene as a expression control; A:RT-

PCR assay of E10; B;RT-PCR assay of D20

BS5 SRR E kR RT-PCR &7

Fig. 5 RT-PCR analysis of the expression of the target genes in transgenic plants
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