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RT-PCR, DX35 # RT-PCR 7| % ¥ %] RT35R:
GGAAATGTCAGTCTGCTTGG; RT35F: CG-
CAGCTGGACATGATTAGG, W& GAPDH
) RT-PCR 5| # J¥ 3 GAPDHR: CCTGTTGT-
CACCCTGGAAGTC; GAPDHF: CTGCAACT-
CAGAAGACCGTTG, RT-PCR & J & & (20
pL):ddH, O 12. 9 pL, 10 X Buffer 2 plL. MgCl,
2 pL,dNTPs 2 pL, GAPDHF 0. 2 pL, GAPDHR
0.2 pL,cDNA 0.5 pl, Tag DNA B4 0.2 pl,
RT-PCR JZ % 2 F: 94 °C 5 min; 94 C 30 5,58 C
30 5,72 °C 50 5,28 PEFF; 72 °C 7 min, PCR ¥
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GAGA , 91 DX35 #1356 bp WG 8%
5, i 4 DXCP35, PCR 2 W 4K & (20 pl):
ddH,0O 12. 4 pL, 10 X Buffer 2 pL, MgCl, 2 pL,
dNTPs 2 pl., 35F 0. 2 pl, 35R 0. 2 ul, 5K 4
DNA 1 pL.Taqg DNA R4 0.2 pl, PCR M4k
.94 °C 5 min; 94 °C 1 min, 60 °C 1 min, 72 C
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F AR pEASY-T3 | -0 5 5640
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BEEE®EL
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35F-1165: CCCAAGCTTGCCACTAGGATAGTGAGAT ;

35F-926 : CCCAAGCTT TCTTTCTGGGACAAACGAC;

35F-713 . CCCAAGCTTGCTCTCACATTTCGTGCAC ;

35F-509: CCCAAGCTTGGAGAGAATGTCACACACAC

35F-308 . CCCAAGCTTGCCTTCCACGTACGCACTT ;

35F-112: CCCAAGCTTTCTCCTCGCTACAGCTACAC ;
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1 J/B31F DXCP35 RESKFEME GUS BHE
Fig.1

carrying native and deletion DXCP35 promoters

Schematic representations of constructs

fused with GUS coding sequence

Hindlll Bam HI

LB —<hyg )< 35Sp }—< GU

< DXCP35-X | egfp % RB

B 2 #E¥RiEHME DX2181 H T-DNA [ i35 f& B
Fig.2 Schematic diagram of the T-DNA region of binary vector DX2181 with DXCP35 or DXCP35 deletions
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TC. ¥ 1 GUS FEHR N — B K/NHN 699 bp H) A
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pL,GUSR 0.2 pL, 3 H 4 DNA 1 pl, Tag DNA
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50 5,60 °C 50 5,72 °C 50 5,30 ME¥ ;72 °C 7 min,
1.7 GUS AAk=ZRE
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100.1 mmol/L ERF L EF AT 1T mmol/L i3 2k &
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112.
4

cDNA, LI FE N PCR WA AR . # 47 RT-PCR 43
rfik 3L N DX35 iy F kA, 45 0 88 DX35 78
R s 223k (B 3 5 BRI 4 .

DX35

BRI P RN ARG IR EIRFL P 14 O i A kg,
ZEFF AR, The DX35 is detected in different tissues (from
left to right) :endosperm(14 days after flower) ,leaf,sheath,stem,

panicle and root.
3 RT-PCR #&#ll DX35 ZE MM 63 HAR K RIAFMR
Fig.3 Expression model of DX35 by RT-PCR analysis
22 E#F DXCPs REBRKFEMIERE
PAZK A& it AR 63 1 3% P41 DNA Sy A AR , i
i PCR 5ok —Be 44 1 356 bp WYJH 30 T 1 Bt
W HAw 4y DXCP35, LA T IE # 19 TA-DXCP35
JRORE A R AR I T 2% 51 13d 3 PCR 2k 5w B ) DX-
CP35 &AM R Be (L 4) . Pk I e T 4 19 1 B
Tl D70 32 2 Y 7 ¥ 32 e B 2L B8R e Ak K A b Ak
11 8@, i PCR BJ5 ik %€ th DXCP35 M 3t
6 A~k I R B B S AL A AR AR TR

4 5 6 7

2:DXCP35-1165; 3:DXCP35-926; 4:DXCP35-713; 5:DXCP35-509; 6:DXCP35-308; 7:DXCP35-

J23hF DXCP35 R E# %K F & PCR ¥ g

Fig.4 PCR amplification of promoter DXCP35 and DXCP35 deletions
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Table 2 Cis-elements related to endosperm specific expression in the promoter DXCP35

JCA 44 IR AT
Cis-elements Frequencies Biological functions
5 | 4 : [A] Z e
ARRI-binding element 14 '?/Jﬁ*rﬁlf/l\tkm,lﬁ H HLUEZ#J?ﬁI o '
Related with the promoter of rice non-symbiotic haemoglobin gene
Ebo 1o 53 nap A W B R S 2 A R
-box
Related with the promoter of Brassica napus napA storage-protein gene
5 N VS TG 4 S 2% 38 3 A % *©
DPBFCOREDCDC3 4 93 | Bt REERBHTHR . ,
Related with the promoter of carrot embryo-specific expression gene
Lol 55 3 ] P V.
CGACG element 2 SR Tt B B B T A o
Related with the promoters of rice alpha-amylase gene
o EKAR KT o VE R B RS 2 7 A R
Pyrimidine box 2 . .
Related with the promoters of rice and barley alpha-amylase genes
5K 7S globulin 3K JH 4 X%
SEF4 binding si 2 i
inding site Related with the promoters of soybean 7S globulin gene
KR N K o TR AL BT
AMYBOX 5 57K i /J\lii KEN a-VEB : FESPS
Related with the promoters of rice,barley and wheat alpha-amylase genes
TGTAAAG core motif 1 5 R KM BB A A % Related with the endosperm prolamin in maize
ACGT motif 1 LKA E AR NG 3174 % Related with the promoter of rice glutelin gene
CANBNNAPA 1 5k AN B 3 7 % Related with the promoter of rapeseed protein gene

INZE Z A 5 B A L ZERT TS R T L AR From left to right:leaf, sheath, stem, panicle, mature seed and root.
Bl 5 HAAUFHEESHEBF DXCP35 HIRIFEN

Fig.5 Histochemical analyses of transgenic rice plants containing DXCP35

DXCP35-1165 DXCP35-926, DXCP35-713

DXCP35-308| DXCP35-112

6 HAUFLESWBETF DXCP3S AR BEMFHRMRIZBER

Fig.6 Histochemical analyses of transgenic rice plants containing various DXCP35 promoter fragment/GUS fusions
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BBl e 5 2 3K I 8h 176 A 7 i S DU ) 101 e 1
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iy 2.2 kb A1 1.1 kb 19 E8 Ji3 2l 1 9 i H T 3K 5h
LR R R IR M 2 A (HBsAg M) 343 il
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Jia 30 AT LLAE e 2R S v R R b BK gl A R BRI 3R
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Fik. PG 58 B R IR T K RS AR B (4 IR 3L AR S R
Bl X F I JE B TR R i R K R MR T T R
U 4 07 FH AN

AT 5 12l KRR Hh e B 1 AN B R FL A S
Fik 3 8T DXCP35, % DXCP35 #E47 5/ 3 ke 2k 43
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FA AR K AR AR L F T o B T - R AR
Torgsi, HEWATE 1 165~713 bp Z A1 FE7E & 1 1]
P4 B 7 5 P SR T 713~ 308 bp Z
[ A7 7E % 1F ) 98 458 ) 8h 7 38 M 00 0 =X 18 ot 1
308~112 bp Z [ 47 7F & 5 il I 7L 55 5 28 35 1 i =X
YERITCE G ik 453X — 0 P9 5 L 18 3 58 42
TR, R, GUS Y@ 45 BUESE 713 bp K
W e 2T RO AT SC BLAE IR 2L F B A S R0k . A L 7E
FEILIRE Fhh N . 7E S S 5T IR T LA T
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Cloning and functional indentification of an endosperm-specific
promoter DXCP35 from rice

YAN Yan LIN Yong-jun

National Key Laboratory of Crop Genetic Im provement , Huazhong Agricultural University ,
Wuhan 430070,China

Abstract Utilizing endosperm-specific promoter can effectively improve the quality of rice in genet-
ic engineering,and has good application value in rice seed bioreactor. Based on microarray data,a rice en-
dosperm-specific expression gene DX35 was identified. A promoter named as DXCP35 with 1 356 bp in
length of the gene was cloned from the genomic DNA of Minghui 63 by PCR. Promoter DXCP35 was
fused with fglucuronidas (GUS) reporter gene and transformed into rice callus through Agrobacterium-
mediated transformation. DXCP35 was identified as an endosperm-specific promoter in transgenic rice
plants by histochemical staining. Results of analyzing its 5’ end deletion showed that promoter fragment
with 308 bp length was sufficient to maintain the endosperm-specific expression model. The core function
areas of DXCP35 were preliminarily identified.

Key words rice; promoter; endosperm-specific expression; GUS reporter gene; deletion analysis
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