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Abstract; Specific primers were designed according to the published genomic sequences of rice in GenBank and RSG6 gene
sequence of rice sperm cells, Two 5 upstream sequence of RSG6,1 408 bp and 1 173 bp, were amplified by polymerase chain
reaction(PCR) technique from DNA template of rice variety Guichao 2 and were named as PB and PS respectively. The results
analyzed by NCBI BLLAST and internet software PLANT CARE indicated that PB and PS are rather similar, and both frag-
ments had many conservative promoter elements of higher plants, which suggested that PB and PS might perform their function
to promote the specific expression' of RSG6 in rice sperm cells. Four deletion fragments, PB1, PB2, PS1 and PS2 were pro-
duced by PCR. After entry vector pBI221-PB1, pBI221-PB2, pBI221-PS1 and pBI221-PS2 were constructed, four plant expres-
sion vectors, pBIN-GUSB1, pBIN-GUSB2, pBIN-GUSSI and pBIN-GUSS2 were then constructed. Recombined vectors were
transferred into Agrobacterium tumefaciens EHA105, and the latter were used to transform the leaves and pollen of tobacco.
GUS transient expression demonstrated that the four deletion fragments could work as promoter.
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bp K% % [6] RSG6 +120 bp 5 H, B Primer 5.0
Wit EM R 2 H R — X8R5 PWZ,
PWF, P K& —X HFX=y#reim £X3519
PNZ.PNF, PWZ.5 -ACATTCGGCTATTTAGC
ATGTGG -3';PWF.3' ~ACCATCGTTTTGACTA
AGTAATCTAAC-5';PNZ.5' -TAGTTGTTATC
TTCAATTTGATTGGTTTC -3';PNF.3' -GGTG
AAGGCTAGAGGATTTTATTATGC -5,
1.2.1.3 PCR ¥ 3¢

PR BEERR 50 pL, HP & FH 50
mmol/L KCI,10 mmol/L Tris-HCIl,0. 1% Triton-
100,1.5 mmol/L MgCl;,0. 25 mmol/L dNTP,0. 4
pmol/L B|#) PWZ,PWF,2.5 U ExTaq B4, 80
ng KFEHEEH DNA, pH 8.3, R EH K:97C
THAEM 10 min, ARG 94 CF 405,61 CF 90 s,
72°CF 90 s 34T 35 MEF, BJETE 72°C T & 10
min, &M 7E GeneAmp PCR System 2400 #{E 3R{L
E3#47. PCR P4 1% 508 88 i B 3k
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o, PE PR R SR, % PCR R, i
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BB IR 43 AN A BEY) 2 & Hind [l . BamH 1
) 4 48] % 1-PBSF: 5" ACT GGA TCC AAG
GAG AAA AGA CGC AAG AGT 3';2-PBZ2.5'
GTT AAG CTT TTT GAA CTC AAG ACT CTC
C 3';3-PSZ2.5' GGT AAG CTT TCA AGA CCT
CCA ACA TAA 3';4-PBSZ.5' CCC AAG CTT
CAC TGT ATG TAC CCG CTT 3,

Ll PB.PS HH#% , 4> 3| L4 4-PBSZ 5 1-PBSF,
2-PBZ2 5 1-PBSF.4-PBSZ &5 1-PBSF, 3-PSZ2 5
1-PBSF 354347 PCR ¥ 1, =4 WA B FF
% PB.PS ) % Wi 4§t & v Bt : PB1,PB2,PS1,PS2
(PB1.PS1 ¥ ¥ R NS4k 94 C T HAEHE 5 min,
RIGH 94CF 30 s,70CF 30 5,72°CF 30 s #4f7
35 ANMEI, B G HE 72°C T M 7 min; PB2.PS2 #
FHRENSHN 94CT AN 5 min, RF#% 94°C
F 305,63CTF 30s,72°CF 30 s #47 35 INMEF, &
JGFE 72°C T3 7 min),
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BAER & pBI221, AT E B RN, EFE K B
S 46 A B84k pBI221 1, BUR FA 1) CaMV35S
BEF. BHRNBEEARBGTE, NEULE.
H 0t ¥4 2 # o [A] 2 4k pBI221-PB1, pBI221-PB2,
pBI221-PS1, pBI221-PS2, Hind [l + EcoR ] M B
¥ pGUSB1,pGUSB2, pGUSS1,pGUSS2 #: [F g 4
# DNA, i Bgl ] BgYIHIAR Z 4 DNA, 7 ik
Bl 2 500 bp EE M B ¥ L ERAEZ Hindl
+EcoR 1 XWE§YI B pBIN19 &£, 8 B EH KA
pBIN-GUSB1. pBIN-GUSB2, pBIN-GUSS1 #i
pBIN-GUSS2, #4k K i #F & JM109, B F )5,
RBUBURL , ¥ TRE B AL AR AT E EHALOS, [B]# 1 J7 &
HWEH A CaMV35S j3 3 F M EH R pBIN-GUS
E A BE P Xt R
1.2.3.3 BEARKAMEN F REELS T KB
A 22 35 A

Ll & T 4 R B pBIN-GUSBI, pBIN-GUSB2
pBIN-GUSS1, pBIN-GUSS2 F1 pBIN-GUS(FH #: X}
FO LU RS EH TR M R A (X B BRI 4E
EXWEE MR MEELEY.

DEEM 57 MSo Bk E LILESF 4 d,
MEEFE A X-Gluc ¥ & %% (1 mmol/L X-
gluc; 100 mmol/L BEEEE W ,pH 7. 0310 mmol/L
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EDTA;1 mmol/L & & 4645 ;1 mmol/L I 2 & 1k
#;0. 1% Triton-100) B &Y 53 8, L 7020 Z BEME
&, F Y A, B Olympus B WERHM,

2K 3 cm M LES 75% LB 0.1%
MARBEES MBRHELY, BB BRI, ERE
& 18% MMM BK Mk 5f B F 5RIFELIEF
2diE . MEHEY, B XGlue BT R, &
Olympus &1 8 T 40 1 % A 15 2 19 76 8 B & FE4A

M. ‘

2 HHRS59W

RSGs BEEE3NFHIY 18

LI PWZ.PWF 5|99 8 o RN A4 R
1 200 bpF1 1 400 bp M B4~/ B PS.PB(H 1-A),
B B BB B KOS B PNZ.PZF 2194745 PCR
B, 43 5145 B K /N2y 2 680 bp F1 720 bp BB
FEE 1-B), 5SH#RT R A BX/AMER,IER T
PR, FHWEL R PB A 1 408
bp, Y% 3'%% RSG6 %lﬂﬁﬁﬂ)ﬁ?y 1372 bp(H 2);
PS % 1 173 bp, ¥ & 3'%# RSG6 HE F 55K
1137 bp(A 3),
2.2 BHFEISH

F¥%| PB.PS B3| EL R LA 2 ME 3,8
NCBI #£ GenBank &1 BLAST &8 &7, E/14 5
RFE 10 M4 4 Ptk b, RBEHEDSFR 4%,
93%., A OMIGA2.0 X} PB 5 PS Fi H B 5 %1 it
TTAR U 2T , R B TS 17 5 B A PR R L 3|
8

2.1
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Fig. 1. Amplification and detection of promoter fragments.
A—PCR ¥ #7=4 PB.PS W &&; B— R PCR | (1.2
4y 35 Lk PS.PB AR K4 .
A, Two fragments, PB and PS were produced by PCR; B, De-
tection was done by nest-PCR. Lane M, DL 2000 DNA marker;
Lane 1, Production of PCR using PB as template; Lane 2, Produc-

tion of PCR using PS as template,

SHKBMBHF LM, B 2.8 3 BRNNER
VMR 100 M MAEKBERFEANEIHFT
.
2.3 Tix#HkmmE

REBRAEMNELSELE 4. HHBY MK
Y14 5 A PB.PSH I 4 i RK/NK543,188.593,

1 ACATTCGGCT ATTTAGCATG TGGCCGACGG GATATATCAA TGAGTGAGAGTTATAAGATA CCACTCGGAA ATGGTTITAA + iTGGCCGACG GGGTATATTA
101 GTAACCGAGA GGTTTAATTT AACTCTCGGA AATTATCATT AGTGGCCGACGGGGTATATT AATAACCGAG TGGTTTAATT CAACTCTCGG AAATTATTAT
201 TAGTGGCCGA CAGTGTATAT TAGTAACCGA GGGGTTTAAT TTAACTCTCGGAAATGATTA TTAGTGGCCG ACGGGGTATA TTAGTAACCG AGGGGTTTAA
301 TTTAACTCTC GGAAATGATT ATTAGTGGCC GACGGGGTAT ATTAGTAACCGAGGGGTTTA ATATAACTCT CGGAATTTAT TATTAGTGAC TGACAGGGTA
401 TATTAGTAAC CGATGGGTTT AATATACCTC TCGGAAATGG TTATAAGTTCCGAAGGTACA GGAAAAAATT ACCGAGAGGA CATAACTTTA CCGATGGTTC
501 ACAATGGTAC CTTTGGCAAT AATATGTGAC AAAGAGAACT ATATTTGCAT TAAAAAAATG TAATATAATA TGTACTGTAG GCTATAACTG AAAAAAAACA
601 AACGTCCTTA TATATAGSAA CTTTGTTTTT TTTAAATCTT TATTTTAGATCAAATTGAAG TATATACACG TGGGCACAAT AAATTAATAG ACTCTCTAGT

TATCCAT_C-motif

701 CTTTACCATA TTAACCACAT AGTTGTTATC TTCAATTTGA TTGGTTTCAT ATGTAAGACA TCTTGTGCTT AGCATCAAAG ATAGTATATA TGCTTATCCA

1-box CAAT-box

P-box

801 ITTTATTCTC ATATATCCTC TTCGTACGAG TTATTCTCAT AGCCAATTTT CTCCTTTTCC ATTTCATTAA CTCGGCCCCC TGCCCACTGT ATGTACCCGC

CAAT-box

I-box TATC-box  Prolamin_box CAAT-box CAAT-box

RY-element

901 TTCATGGCAC CTTTGTAGTT ACGTCCCAAT CTCATAAATT ATTATCTCAT TTCTTTACAA ATGCAATGGT ATACGATTAT TTTTCACATG ATACAACCAT

TATA-box Box-W1

TGA-box CGTCA-motif3-AF]_binding_sit

1001 GTATGCTCAT GTATGTTTGC ATTAAAAGAG TTTATAACTT TGA CCAGATAGTTTATGAA ATGGCATGCA TTTACGTCAA ACTAAAGAGA ACATTATTCA

CAAT-box CAAT-box

TGACG-motif Box_4 GAimotif TATCCAT_C-motif

CAAT-box LTR

1101 ATAGTATTAA AATTGTGCAA AAAAAATCAT GAGCATAAAA ATGTGGCCAT ATTTTATTAA TATTATCTAT TTTGTAAGCA TGATGTAATA CAATCCGAAA

CAAT-box

C-repeat_DRE GC-motif 1-box

1201 TTTTAAAAAA TATATATTTC AGTTCTTGGG TTTGAACTCA AGACTCTCCA ATTCGCAGAG TGTGGCCGAC GGTTTCCTTA TTCGCGCCCA CTTCCGATAT

TATC-box GC-motif CAAT-box RY-element G-Box

TATA-box I-box 3-AF1_binding_sit

1301 CCTAAAATAA TACGCGCGCA AATTCGCCGC CCACGTGATA AGTAATATAT AACTCTTGCG TCTTTICTCC TT

B2 PBAFINABENBRNBHTF LI

Fig. 2. Sequence of PB and promoter element analysis of deletion fragments.
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1 ACATTCGGCT ATTTAGCATG TGGCCGACGG GATATATCAG TGAGTGAGAG TTATAAGATA CCACTCGGAA ATGATTATAA GTGGCCGACG GGGTATATTA
101 GTAATCGAGA GGTTTAATTT AACTCTCGGA AATTATTATT AGTGGCTGAC (GGGGTATATT AATAACCGAG GGGTATAATT TAACTCTCGA AAATTATTAT
201 TAGTGGCCGA TAGGGTATAT TAGTAACCGA GGGGTTTAAT TTAACTCTCG GAAATGATTA TAAGTGGCCG ACGGGGTAGA TTAGTAACCG AGGGGTTTAA
301 TATAACTCTC GAAAATTATT ATTAGTGACC GACGGGGTAT ATTAGTAACC GAGGGGTATA TTAATGGACT CTCTAGTCTT TACCATATTA ACCACATAGT
401 TGTTATCTTC AATTTGATTG GTTTCATATA TAAGACATCT TGTGCTTAGC ATCAAAGATA GTATATATGC TTATCCATTT TATTCTCATA TATCCTCTTC
GCN4_motif CAAT-box
501 GTGCGAGTTA TTATCATAGC CAATTTTCTC CTTTTTCATT TCATTCTTCT CGGCCCCCTG CCCACTGTAT GTACCCGCTT ATGGCACAA CGTCCCAATC
I-box Prolamin_box TATA-box CAAT-box  CAAT-box
601 TCATAAATTA TTATCTCGTT TCTTTACAAA TGCAATGTAT AAGATTATTT TTCACATGAT TAAACCATGT ATGCTCAL - " ATGTTCGCAT TAAAAGAGTT
TATA-box Box-W1 GC-repeat RY-el TGA-box CGTCA-mou'ﬂi GACG—molia CAAT-box CAAT-box GCN4_motif
701 TATAACTTTG ACCAGGTGAG TAGTTTATGA AATGGCATGC ATTTA[CGTCA] AACTGAAGAG AACATTATTC AATAG . ATTA AAATTGTGCC AAAAAGCATA
TATA-box Box_4  I-box TATA-bo TATA-box TATA-box CAAT-box TATA-boxTA1A-boxGCN4_motif CAAT-box
801 AAAATGTGGC CATAT. I'TAT TAATATTATC TACTATTTTG TAAGCATGAT GTATATATAC AATCCAAAAT TTTAAAAAAT ATATGTCAAA TGTIGGGTTT
TATA-box ABRE G-Box G-box
901 GAACTCAAGA CCTCCAACAT AAATAATAGT TCCAAACCAG CTGAGCTCAG CCTTGTACAC TGAACAAAGA GGCACCAAAA TATTAAAGTA CGTGTTAGTG
TATA-box CAAT-box CAAT-box C-repeat_DRE GC-motif GC-motif CAAT-box Spl
1001 ACCTAAAAAT TTCCAATTTG CAGTGTGGCC GACAGTTTCC TTATTCGCGC CCACTTCCGA TCTCCTAAAA TAATACGCGC GCAAATTAGC CGCCCACGCG
TATA-box P-box
1101 ATAAGTATAT ACTCCTACTC TTGCGCCTTT TCTCCTT

H3 PSHEFRBKEXAENEDTAMHIN ;

Fig. 3. Sequence of PS and promoter element analysis of deletion fragments.
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Fig. 4. Construction of recombined vector,

250 bp Bk % H Br PB1.PB2.PS1.PS2, ¥ 115 pBI221-PS2,% Hind I . BamH 1 XX E§ £ 4 Ml iF 52
£ V)% 35S 53 F 1 pBI221 kA & 15 ) W [a] #% 4k #4 # IE % . pBI221-PBl1, pBI221-PB2,
i a] # & pBI221-PB1, pBI221-PB2, pBI221-PS1, pBI221-PS1. pBI221-PS2 £ Hind [ . EcoR 1T W B
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PG AR &BZH 2 500 bp B9 H B, Mk LI X 43 3K
HEBEY. WABEKLELABUMCEATES FAE
FRAE YIS Bgl | B4k 525 V), B A vk [E
W A rE— 4y 2 500 bp £k, B H 9 /7 B PB1/
PB2/PS1/PS2-GUS, 5F#£ 4 Hindll. EcoR [
MYl E e pBIN1O £, IRB A MBS FRE
PB1.PB2.PS1.PS2 W3 f# A GUS % % F #
% 1% % W 5T # 4k pBIN-GUSBI , pBIN-GUSB2;
pBIN-GUSS1, pBIN-GUSS2. FH #: Xt ¥ & pBI221
Bkt FiR R RAL B B8 pBIN-GUS, X
BE A BB 2 KRBT JM109 # bk G B AR
e EHAL05, 345 3 B U] 40 M TE 3K .

2.4 BHFRREREMHRFMERFHBRRIE

ERFEREFRAIEHBETRFETRE,
HFU A, B T WA B H 40 o #R A I 0N
HBLCE 5), 1 AR B AN B, LT 4 F Bk
h & PB1.PB2.PS1.PS2 )5 /38 FOjfE. Mtk
ERAEMERMEANEER LE, HEX B4 GUS
EHEMREHERR—,

HEFELE R 2IENHEELS SR,
BAREGERK RSB, HAERRW AR,
J&3hF K Bk PB1.PB2.PS1.PS2 #1 CaMV35S fy
REEARAPLBREGCKERNE SRS N
9.92%.5.61% . 11.06% .6. 57 % #1 10. 34 %, B &k
F B PS1 B3 SR B = T CaMV35S, T £ 4 19
Bk B PB2.PS2 WG sh R REE K. WEE K
SR TFHE PB2.PS2 b BB AT ERAR
FREhF A B PB1.PS1 fl CaMV35S i 4b B AE A
H B AR o B AR IR T 5 B0 T R UKL, X L W] LA
— AN T HE S5 8 46 B iRk Bk PB2.PS2 ) J5 3R
REAR,

3 itie

HE 5 1R 0 35 7 L6123 6D 48 5 1
JUAR S e 5 S5 A8 o P T BB 1A B O B
BV AR IR 0 (U B S R
P %) % S0 IR Tl — B b 6 2 R 0 2
HEAT T BN RA B B9, T 05 30 FAE 0 — R B
32 35 S 7T A 2 T o 4
WEAA A0, LA e e o B
R CER R R S B E M, 7EH SR
R RE RTINS — R
AR A, X B R A4 ) R
BYBFIT R T MR U R LA B 2 e —

o & K RGBS (Chinese J Rice Sci) %5 18 355 4 #(2004 £ 7 A)

RSG6 EREKERHAM P LB RENERN,
MRTHM IR G RE, HREENER T MMk
H e, 6 TR RS A0 B YA MR, X R K
M SHMER - HEZESS FEHMN.
Southern Blot 43 #7 &~ RSG6 EEREKBRERA 4
mARIE—ANERE], BAEXMEBFHY LA
WA H B PB A PS, IR B4 IO FEE 10
ME 4 Ptk b, BXBEANFIE S AR, U
Bl RSG6 HEMEL¥E N B EREHEBRN B F;
FIFH PLANT CARE W 4% 8 {4 %t H 7 51 g 47 43 47 »
B/RPB.PSEFNTABRABEETRKENGISF
R EAE —RYE, EPBHE—29 A LM
PSSy —32 fi 5 E BT TATA-box, B £ Rk
BRZLR T, EREERAEYH TATA-box
B FREFRIAME E# 32+ bp 4113) . R,
I a9 PB.PS & TATA-box H B £ &
REAE—BMEN, BRI Z4M, 7 PB M1 PS K L
WEZREI T TATA-box, 1l PB ) — 341 4. PS
[ —134,—218,— 265, — 286, — 302, — 337 &b, H
ERME X7, AT M AERE. £ PS ) — 56,
—124,— 251, — 268, — 278, — 368, — 505, — 517,
—5444h \PB By — 54, — 172, — 182, — 261, — 272,
—409,—413, — 448, — 531 &b # %A CAAT-box, &
BEEBHFHERFRBWIARERTH. X4
£ CAAT-box Wy B, B Z X RSG6 EEH M #HF
FEIATEFEEHIER. ABRE 2B %R MK
IR 3E B4, GC-motif ZBRE R IE SR FE
128 F , CGTCA-motif #1 TGACG-motif & B %13
BERITE MeJA B 9 78 24 I =X 9 45 1 7T 14 » G-Box
WIFEYE & M A 4B IR = 3 5 7T 44, GA-motif | I-box.
Sp1 #B & KN TT 4 , GCN4_motif £ REFLFREFH
J= 98 45 T, P-box IR EER KM T, TATC-
box 2 77 B & X M B I =X & 3h 7T 14, Prolamin_
box 25 GCN4(FREEE & F M REFZ—, ¥
T E BRI R EE AR ) BB R IR
Tt s RY-element £ F4¢ 7 {12 & 1 X AE T
#, TGA-box BHEMAKERMTHZ —. X4
LR FooM BB PB.PS FFIF, MG LR T
TTHEREARREAEKFEF ZBA, 40 Spl.Prolamin_
box.P-box.GCN4_motif, X EH R R T PB.PS ¥
JBshFrheE, HULEH PB.PS X B8 3 F i Boxt K
AR B EEER RSGE B LZHAEFR.

1 3ot 7E K B A ) B B R K, AT LLB B 4 Ak
4 R BtPB1.PB2.PS1.PS2¥ EEHF B3 FIae
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BS5 GUSEEAMETH PHBMNAR
Fig. 5. Transient expression of GUS gene in tobacco leaves.

A—CaM35S JFH TSI GUS MRS ; B—BAtER | C— sk A B PB1 I3 iy GUS EE Hik; D— ik i B PB2 B 3hpy GUS £ A
FiE; E— Bk Bt PS1 B3I GUS B &% ; F— k& A B PS2 Bhpy GUS EE KK,

A, Positive sample with GaM35S promoter; B, Negative sample; C,D,E and F, Expression of GUS gene with deletion fragments, PB1,
PB2, PS1 and PS2, working as promoter respectively.

B, ARREMNERULFEZR . EERBE — H - UBRNRIERLERE. A3, EiH 280K
FFANMBREAFBHEIRRUFEFHES T  FBEPSIHEHBERUFLERET CaMV35S F3h
CaMV35S B 7 MAELEBE —RAERY  T,WURMMWSHW,RSGE EFH 31788 315
B RBL P, HTABEHRMNEN 9 A2 RERREBRPLEN P, B, RITHEW,
FDARW, BE M ERNY 422, ZHIAEMM  RSG BREARUA RAANHAHRIBHESR
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2558, N GUS B & 1 B A BB 11 0 4 i R ik
B M ER R DY, HUR IR A A TR A A
) e B R B , O 6 GUS R 7 e S D A vk o 9 B2
KERIBHEAT E B M, A BEX X — W T R IE
H T, BATIELEH AT R 515 3h T A BOFE K 7 F0
PR ERBITIT, EREBEER A RE.

SE .

1 GouXP(H /M), Xu Y(#& %), Tang L(JE H), e al.
Representative cDNA library from isolated rice sperm cells. Acta
Bot Sin (H¥7%4%) , 2001, 43(10):1093—1096.

2 BaiY(FH ), XuY(E #), Tang L(EF ), e al. Mo-
lecular cloning and preliminary study of a gene differentially ex-
pressed in rice sperm cells. Acta Bot Sin (FE¥)% ), 2003 , 45
(3): 346— 351,

3 Stemmer W P C. A simple method of DNA purification. Bio
Technology , 1991, 10(6) ; 726.

4 Twell D, Yamaguchi J, Wing R A, e a/. Promoter analysis of
genes that are coordinately expressed during pollen development
reveals pollen-specific enhancer sequences and shared regulatory
elements. Genes & Dev, 1991, 5(3). 496—507.

5 Clark M S. Translated by Gu H YUBRZTH),Qu L JCB3L ),
Chen Z L(BEZE BL). Protocol of Plant Molecular Biology (4 4 4>
FHEY L FAM). Beijing: High Education Press(E & #H & H
BR3t) ,1998. (in Chinese)

6 Chen W, Provart N J, Glazebrook J, et al. Expression profile

fmatrix of Arabidopsis transcription factor genes suggests their

10

11

12

13

14

th [J KRG R % (Chinese J Rice Sci) 45 18 %% 4 (2004 £ 7 A)

putative functions in response to environment stresses. Plant
Cell, 2002, 14(3) . 559—574,

He Y, Gan S. Identical promoter elements are involved in regu-
lation of the OPRI gene by senescence and jasmonic acid in Ara-
bidopsis. Plant Mol Biol, 2001, 47(5): 595—605.

Yémaguchi S, Smith M W, Brown R G, e al. Phytochrome
regulation and differential expression of gibberellin 3-beta-
hydroxylase genes in germinating Arabidopsis seeds. Plant Cell,
1998, 10: 2115—2126.

Li Y K(Z—I),Wang ] F(F£4 k). Advances of the studies
on plant promoter. Chinese Bull Bot (¥ %7 % # 2 ), 1998, 15
(suppl) :1—86. (in Chinese with English abstract)

Wang SJ, Lan Y C, Chen S F, et a/. Wound-response regula-
tion of the sweet potato sporamin gene promoter region. Plant
Mo! Biol, 2002, 48(3): 223—231.

Singh M B, Xu H L, Bhalla P L, e a/. Developmental expres-
sion of polyubiquitin genes and distribution of ubiquitinated pro-
teins in generative and sperm cells, Sex Plant Reprod, 2002,
14, 325—329.

Wang S H(EHE4) ,Xu Y(#2 ) ,Cheng F(Jk  #),Zhou K
D( JF i5). Clone and transient expression of the promoter of
pollen-specific gene in rice (Oryza sativa L.). J Sichuan Univ
(PO I K% %3]) ,2001,38(4) :554—559. (in Chinese with Eng-
lish abstract)

McCouch SR, Kochert G, YuZ Y, e al. Molecular mapping of
rice chromosome. Theor Appl Genet, 1988, 76.815—829.
Wang G L(E¥#K) ,Fang H J(HFZE%). The Gene Engineering
Principle and Technique of Plant (& H TREEH 5 F R).
Beijing: Science Press(Fl4 45 ff4t) ,1998. (in Chinese)



