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Cloning and Sequence Analysis of Fiber-specific Expressional Promoter

GhCesA4 from Cotton(Gossypium hirsutum)
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Abstract: Differentiation of cotton fiber experience four development stages, including initiation, pro-
longation, secondary wall thickening, and dehydration and maturation. During the stages, many
genes, known to be fiber-specific or preferentially expressed in cotton fiber, are developmentally ex-
pressed. Inhere promoter of cotton fiber development related gene play an important role. In this ex-
periment, we cloned cotton fiber-specific promoter GhACesA4 from "Xinluzao 19", GenBank accession
number is EU183119. The promoter is cloned into pMD19-T vector, then we successfully identified
and obtained recombinant plasmid pMD19-T/GhcesA4 through vector specific PCR primer M13-47 and
RV-M. Sequencing and sequence analysis showed the promoter is up of 1503 bp nucleotide and has
98% identity with GhCesA4 gene submitted in GenBank. Respectively restriction enzyme Cla I and
BamH [ digested recombinant plasmid pMD19-T/GhCesA4 and binary plant expression vector
pBI121,recovering the small fragment in the recombinant plasmid pMD19-T/GhCesA4 and the big
fragment lack of CaMV35S promoter in binary plant expression vector pBI121. By ligating, transfor-
ming, digestion and sequencing, we obtained a new pattern plant expression vector which was driven
by GhCesA4 GUS reporter gene, namely pBI-GhCesA4.

Key words: cotton; fiber-specific promoter; GhACesA4 ;cloning;sequence analysis

AR ENE AR FGER XA e i TR R ML, HERFTMHEARER T HRRHE R,
TERNER. BREEFEREMAES TS WRARSITEH ITEABRBX - BEAREH
TRRM, B TRESERRSF]ZAAE  WR2EAE EERFESRS 2B URLK

R HEA: 2008-08-18 EEB A BHA80-), &, EEML; * FHIRAFE » luoshuping2008@163. com
ELHME:FZR“973”T B (2008CB117014) ; FEH B /T H & Gl B4 8 (XJEDU2004G07)



3 B OES RIS RERRIE GhCesAd 3 F FINTLRE KT 5 447 191

R, AR L 4 R F R KA AT DA
Je B A B B AERF 5T A AT LA — 2 BRI FE 4F
BHREBSTFHH AT R EM SR RIS 45
FRMAE BN R AN . DA g R R
BT A EMAERBTHREN BEREIEE
B, I T A 4 S R EE R AR AR VALK
BELRB R BT LIS 4 438 IR 3T i 5 R MR,
P4 A BESES, 1992 4E,John I Crow %
B REREERNAXE, TR THERFR
PR R RE E Bal 7. IE KB s FEFE
J5 5~28 d Fik,fE 15~22 d IR REXER TS,
1996 4F ,Rinehart #l John M E ZEMIESFHE LR T
B BB —4 2.3 kb #4573k FbL2A 53
F.BEAERSIFHLHK TATAESLEH, X
B FGUSHEHELSIT RN BEUGERFTEY
FrRFK E6-3B.E6-2A Fai T4 AR 3 £ 8
£5081, 2006 4E, RR T S RS 4r B8 T M
RDL1 ZHRBE#F, B EEEMT L MIUE
FREBUMPRHFRRR. ZRIFRSERF
BREAHEUENERTEESETEAFEAEM
WERERE BT, BAERPFRIEN, TEMR
A ERRRBIBITFERETEERYURNE
FENBREES ., ALBTE T HIE Gh-
CesA4 Ja sh FREEIFHAT T H5H7 .

| O R

1.1 ##
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cloning vector I T TaKaRa; # #) & & & &
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1.2.1 PCR 3|%i&+#. B GenBank iR E
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1.2.2 M7 & DNA fo#E R, ¥HadFR%
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1.2.5 BHZBENFHSEE., NER k%
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ZIEHAITHIR R R Bk . % PCR RN 2
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2, FMREENYIEE Clal f1 BamH I WE§YI &
HFHR pMD19-T/GhCesAd F N ITCHE ¥y 8 5 8
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CesAd, ¥ 5L E A E DHSa, # 1.2.5 H
778k, 4T PCR RN VI E .
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¥k 2~3 d, PB4 1T PCR K BB HI4E5E .
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Fig.1 Genome DNA of Gossypium hirsutum

M: DL15000 Marker; 1. pBF-GhCesAd Jikr; 2. Clal§
I8 pBL-GhCesAd; 3. BamHIEG 4] & % pBLGhCesAd;
4. Clal'5 BamHIXLE§ Y] Fhr pBI-GhCesA4 ,
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Fig.3 enzyme digestion result of recombinant
plasmid pBI-GhCesA4
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2 GhCesA4 B3hFH) PCR ¥-1&8
Fig.2 PCR amplification of GhCesA4 promoter
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M 5 T, GhCesAd J§ 3 45 53 47 Be i %
JF3) R Bt i1 1503 bp B H BR 4 iL, 8 3T Blast )
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FB 31 T ¥ 34 Promoter Signal Scan i Pro-
moter Prediction Xf GhCesAd FEH| #4745 #r. &
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T &AL MEF AR T TFID, CREB
NF-S% (% 1), i/ DNAman %4 #4751 4>
. RPZBHFREEHE 124 TATA FIR
TR, ERERRIERZRURHER:SH 7
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A CAAT box Fil 4 4~ GATA box, B EREzHF
DI AR R O, TR B R AR AR D,
BEIFEII R 2 1 box(GATAAG) , T B
YE R YRR MR 2 otk , 2 LeMYBL BH K4S
B, LeMYBl ERRBEEYLRHEZATF
BBCR T, T box BT MMM 44 F 1R
EHREEFABSH FHRAEN . FHEEYRY

Amp+

MD19-T/GhCesAd
P Gh s GhCesA4

4200bp BamHI

P T 4D, £ % 3 4 ERELEE4 (AWT-
TCAAA), FE Z 1% K P K B & o, A 5
4~ POLLENILELAT52 (AGAAA ),k R iEH
R R OE IR ET DY, MBS TR IR F
FIKRE  AUEH B3 F IO LA P A
BN R ERESENALRREARSFH—&
RAEFS.,

Cla | flBamH I X E§H]
Cla I MBamH 1 3B
BB
Clal GhCesA4 BamHI
I I Nosp'
NFTO
Nos
Clal
Bk3sSEHT
BarrHL
4 HEYRILEEE pBFGhCesA4 HEH
Fig. 4 Construction on plant expression vector of pBFGhCesA4
#& 1 Proscan Xt GhCesAd BE FHii &R
Table 1 Analysis result of GhCesA4 promoter by Proscan soft
BREAWHETF 3 E/ e B S EEPY
CREB TACGTCA + 765 1. 912000 Genes Dev 1; 1132-46 (1987)
E4F1 ACGTCAG + 766 1. 201000 EMBO J 6; 1345-53 (1987)
ATF/CREB ACGTCA + 766 1. 564000 Proc Natl Acad Sci U S A 85; 7192-6 (1988)
NF-S YGTCAGC + 767 1. 019000 Nucleic Acids Res 20: 3-26 (1992)
TFIID TATAAAT + 707 1. 971000 Annu Rev Biochem 50 349-83 (1981)
TFIID TATAAA + 707 2. 618000 Nucleic Acids Res 14: 10009-26 (1986)
TFIID TATAAA + 876 2. 618000 Nucleic Acids Res 14: 10009-26 (1986)
TFIID TATAAAA + 876 2.920000 Cell 43 165-75 (1985)
TFIID TATAAAA + 876 1. 971000 Annu Rev Biochem 50: 349-83 (1981)

1 : Proscan; Version 1. 7;Processed Sequence: 1503 Base Pairs; Promoter region predicted on forward strand in 640

to 890 ; Promoter Score; 59. 21 (Promoter Cutoff = 53. 000000) ; TATA found at 875, Est. TSS = 905,
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GCTATGTGGTAGGGACAATCTGGTCTGGCCAAATTTTGGTACATGTTTGGTTTGGTGTCACTCCTCTTCCATTCCTG
ACTCATTATTTTAACCTTCTCTTTTTCATTTTTTAAATCATAATAATCTTAATTTGTTGGTTATATACCCAGTTGAA
TAATGTTTATTTGCTTCTTTTTCCAATTTATGATCTTTGCTTTTCAACTTACTAGATATGATATTTTTCTTCTATTT

TCTGAAATCTCCAAATTTATGAGACAGTAAATTAATGCGAGGCGTATTATTTATGGTTCAACAGTGACATACATTT!
GACAAGGGTGAAATTATTTATTAGTTATTATACTATGTGTAAATTGTAGATTTAGTCTATAGACATTAATTTGATCA

TTTTTAATATATTTATTTTTCAAATTTTGAAATTTCGGTCTTGACAAAATTGTGATGGTTAAATTTGTTAAGTTATG
TTATTTTCAAAATTTATGCGGCAAATGTATTATCACATGTATTATAAATACGTAGGGATGGATCTTGACATTGAGTT
TTCTTTTGAGGGGTGATTGACTAAAATTTTTAAAAATTTTGAAGGTTTTAATGAGAATTTTCAAACAATTTTGTATG

TTTAACTAAAACTTTCAAAAAATGTTTTTTGAAAGGTTTAATGAGAATTTCAAAAATTTTGAGCGGGCTAATTAAAA
TTTTCAAAAAATGTATAAATAAAAAAATTCAAAAACTCTTTGAGGTCATAAAGATCATCAGCCCCTGTAAATACGTC

AGCTTGTTGTTTCCTCATATTACTCATAGAAAAATCATGTTATTTTAATTAACAGATTTAATGGCTATCATTTGATT
TAGGAGTAAAATCTAAAAATTCGAAAAGTATAAAAACTAAAAATGATTAAATTGAAGAACATTAATTAAATCAACAA

TTTACCAGACCAATAACAGAATTTTGAGTTAACAAATTTAACTGCTACAATTTGGTTTAAAACCGAAATTTCAAAAT

CCGAAAAGTATAGGGACTAAAATTGATCAAATTAGAGTACATGGGTTAAATTCACAACTTACTTATAGTACAAGGAT

TAATAGCATAATTTCACCTTAGGCAAATGCCAGTTAGTTAAAGATGTACCTTGCCCAACCGAAAGCTTCCTTAAACT
TCCCGCAATTTTTTAAATTTCTTTTTCCCTTAGAAAAAAGAAAAAAAAAATGTAAGCTTTGCTTGTCAGAGATTTCT

CTGCAAATACATTGACACCAACAACCCACCCTCCATTACACTACCAACCGGCCTTCCCCTTCAACCTTTCTTCACCA
TTACAACATGCCTATCTCCACCCTTAGCCCAACATGCACTTATATCTTGTGTTTGGTTGTTTTTCTTTTTCATATAA

AAACACACAACAAGACACAAAGGTATTGAGAGATAAGTAGAGGGAAAGACCCTTTGGTTAGCATATTGTTTGTAGCA
TTGGGTTTTTCTCAAGAAAGAAGAAGGAGAAAGATAAGTA
GhCesA4 5 3 T &6 MR AE L TATA box,CAAT box 2 GATA box EEE#FH .

E5 B GhCesAd B FEINRHEEH

Fig.5 GhCesA4 promoter sequence and structure in Gossypium hirsutum

77

154

231

308
385

462

539

616

693
770

847
924

1001

1078

1155
1232

1309
1386

1463

1503

3 ik

MBS AR R MREX iR AES 4N
FERAGE ., LR RS RAERZTER
AWEW, MEAZHXEARIEGHERRRER
HEEGREED, ERESENRR B, BREH
FEEENERTETH, FHEREREER
S FE R 323K 00 B | B ) 4 U4 B 9 — B DNA
F5) . FAXEREST, BEERMREER, WL
HSEHTERTEYR ., Fk. BRRHE.RE
RS FARRERNRES EEMREMRL
HEANTEARNEZENE.

HEEY RS F RIAAES MR ETH, &
it5 RNA REBIR . E6XES MIEESR
X—idf. oEHREH ABEYPEEET

EMRENBIFFI . EEELZEBMAS
VISR L RO . AR B 9T T R A TR AF 4 AR
RREKB I TF GhCesAd 2K 1503 bp, H A+
TEES MY, EAZBHFFIES AT W
3., ZHEYRMA S HT A PLACE 3038 B W &, 3%
BHFFEHEHE 12 A TATA box,7 4~ CAAT
box,4 4~ GATA box,2 4 I box,3 4~ ERELEE4
154 POLLEN1LELATS2 % % # i = /£ F o
. T box 2 8 A XF MY IR £ 0%
HWEERBSFHRAEN IFERFREEIIGR
B —FhE T 4E0Y . GATA box HZEEM M 2t
MWREFEFNERRER, RESEENEAR,
HEK R H SR R R R LEY ERELEES
R BMETTHMEER T W2 5



3 B OES RIS RERRIE GhCesAd 3 F FINTLRE KT 5 447 195

THRESHERTS LA RERNFRERR
T, POLLEN1LELATS2 1k 4 78 ¥ 55 7 ¥ 3
FERRETHE, SRELMERTHEMLE, B
BRENER MESERTRX—RENEMITRE,

B30 :

] ¥XRE. MESESRSTFEFHHIRERET] R
T2 ,2000,12(6) :321-326.

ZHANG Tian-zhen. Present status and prospect of
molecular breeding for cotton fiber qualities[J]. Cot-
ton Science,2000,12(6):321-326.

2] i, MAESERRUBERERARS S TFHR
BroTat LT, o E AR 2 ,2007,9(4) :18-21.

YU Shu-xun. Advances in molecular improvement
and functional genomic approaches in the cotton fiber
quality[ J]. China Basic Science,2007,9(4) :18-21,

[3] FBexs £ H W], PIBE . 4. EFRBALBARTE

HHEh R RBIIMNEEEOFRT] BIEER,
2007,19(6) :419-423.
Yu Xiao-Ling, Cui Bai-ming, Wei Hai-bin, et al.
Study on transient expression of target gene in the ep-
idermal cells of cotton ovules via particle bom bard-
ment[J]. Cotton Seience, 2007, 19(6):419-423.

(4] X030, B4R, 2 B MEFEFFERRNSTFT
I, M2 R ,2000,42(10): 991-995,

LIU Jin-yuan, Zhao Guang-rong, Li Ji. Molecular en-
gineering on quality improvement of cotton fiber[J].
Acta Botanica Sinica, 2000,42(10):991-995.

[5] JOHN M E, Crow L J. Gene expression in cotton
( Gossypium hirsutum L1.) fiber: Cloning of the
mRNAs[J]. Proc Natl Acad Sci USA,1992,89(13):
5769-5773.

[6] FHeL, REWE, A E % UMK GAES-3A RiffF

MABERAREFNRBII]. MY EBER,
2000,26(2) :143-147.
YU Xiao-hong, Zhu Yong-qing, Xu Zhi-hong, et al.
Isolation of GAE-3A 5’-upstream fragment from Gos-
sypium arboreum and its expression in tobacco[J].
Acta Phytophysiologica Sinica,2000,26(2) :143-147.

[7] WANG Shui, Wang Jia-wei, Yu Nan,et al. Control of
plant trichome development by a cotton fiber MYB
gene[ J]. Plant Cell,2004,16:2323-2334.

[8] KIM H J, Williams M Y, Triplett B A. A novel ex-

pression assay system for fiber-specific promoters in

FEMENERMBES MR, XREFE—
o N AR KRR R 1 RO B RE T, ARIE A 4
RBEEARHLT.

developing cotton fibers[ J]. Plant Molecular Biology,
2002,20(1):7-18.

[9] REYES J C, Muro-Pastor M I, Florencio F J. The
GATA family of transcription factors in Arabidopsis
and rice[ J]. Plant Physiol,2004,134(4);1718-1732.

[10] ROSE A, Meier I, Wienand U. The tamato I-box
binding factor LeMYBI is a member of a novel class
of Myb-like proteins[J]. Plant Molecular Biology,
1999,20.641-652.

[11] WILLIAM B T, Anthony R C. Light regulated
transcription[ J]. Annual Review of Plant Physiolo-
gy and Plant Molecular Biology,1995,46.:445-474,

[12] RAVAT R, Xu ZF, Yao K M, et al. Identification
of cis-elements for ethylene and circadian regulation
of the Solanum melongena gene encoding cysteine
proteinase[ J]. Plant Molecular Biology, 2005, 57
629-643.

[13] BATE N, Twell D. Functional architecture of a late
pollen promoter: pollen-specific transcription is de-
velopmentally regulated by multiple stage-specific
and co-dependent activator elements[J]. Plant Mo-
lecular Biology,1998,37:859-869.

4] M, BRXN . 58 MEEARFIELMET
[T]. #4247, 2000, 12(4) :212-217.

DU Xiong-ming,Pan Jia-ju, Wang Ruo-hai. Differen-
tiation and development of fiber cells on the ovules in
cotton[ J]. Cotton Science, 2000,12(4) :212-217.

(5] F®/N.2 #H.% ¥, % WEREH N F-box

EAEEWITRESRESHT] MR, 2008,20
(2):99-104.
YU Hai-chuan, Wu Jiao, Peng Ming, et al. Cloning
and expression analysis of two new genes encoding
F-box proteins in cotton (Gossypium hirsutum L.)
[J]. Cotton Science,2008,20(2) ;:99-104.

[16] SHI Yong-hui, Zhu Shen-wei, Mao Xi-zeng, et al.
Transcriptome profiling, molecular biological, and
physiological studis treveal a major role for ethylene
in cotton fiber cell elongation[J]. Plant Cell,2006,18
(3):651-664. o



