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The anther is the male reproductive organ in flowering plants. Anther development can
90 be divided into two general phases. During phase 1, most of specialized cells and tissues
differentiate, microspore mother cells undergo meiosis and tetrads of microspores are formed.
_ During phase 2, microspores are released from tetrads followed by pollen grain mahnaﬁom
| \} tissue degeneration, dehiscence and pollen release. Genes specifically expressed during anther
and pollen development have been studied in a few plant species. Allen and Lonsdale, Plant J.
25  3:261-271, 1993; Bird, et al., Plant Mol. Biol. 11:651-662, 1988; Brown and Crouch, Plant Cell
2:263-274, 1990; Grierson et al., Nucl. Acids Res. 14:8595-8603, 1986; Hanson, et al., Plant Cell
1:173-179, 1989; Utsin et al., Plant Cell 1:727-736, 1989, John and Petersen, Plant Mol. Biol.
26(6):1989-1993, 1994; Atanassov et al., Plant Mol. Biol. 38:1169-1178 1998; Liu et al., Plant
Mol. Biol. 33:291-300, 1997; Treacy et al., Plant Mol. Biol. 34:603-611, 1997; Agnes et al,,
30 Plant Mol. Biol. 40:857-872, 1999. Among the 20,000 to 25,000 expressed genes in toba(:co
anther, only 10,000 genes are anther-specific. Kamalay and Goldberg, Proc. Natl. Acad. Sci.
USA 81:2801-2805, 1984; Koltunow, et al., Plant Cell 2:1201-1224, 1990. |
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May 2005 I'n another aspect of the present invention, there is provided a
transgeni ¢ pl ant '

SUMMARY OF THE INVENTION

Accordingly, the present invention provides promoter that is cotton another-specific,

invention also provides a cotton anther-

comprising the promoter of the cotton CoFS gene. The
specific promoter' comprising SEQ ID NO:2. Yet a further embodiment may provide a
transgenic plant expressing a transgene under control of a cofton anther-specific

promoter of the cotton CoFS gene.

In an aspect of the present invention, there is provided an isolated nucleic acid

molecule encoding an anther-specific promoter comprising the promoter of the cotton

CoFS gene, wherein said isolated nucleic acid molecule comprises the nucleotide

sequence set forth in SEQ ID No:2.



expressing a transgene under control of an anther-specific pronoter
conprising the pronoter of the cotton CoFS gene, wherein sai gM)r %%er
conprises the nucleotide sequence set forth in SEQ ID No: 2. ¥ :
DESCRI PTION OF THE DRAWNGS Fig. | shows the results of a CoFS eDNA
differential display assay. Fig. 2 provides a Northeénd bLt?aanggr%w tCoFS
gene expressign, FEig. i tiiGvenitian)r thareols wovided @
pr onot er vect&a%oéﬁ%tar%gﬁogtﬁgc‘%}ﬁge@{c tton , CoFS 880%romo I Gonfpriingvtheles the
resul ts ekprassiap sayansgens nsieprcegselof’ gp IHETEHE ge%e under Q{g hgu %cg%gtte rol of
the CoFS gene propnt ery N NGGRNivihereth aidb ppirectes cOOPNESF 1160
02/ 057478%5'@?'%]02%0%“({%35?25uI ts of an expression assay of the GUS gene
under t heequenice okt fofth iMBEQABMNGHr onpt er in transgenic tobacco plants.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT 5 An ant her-specific gene
(CoFS) and its corresponding pronoter were isolated fromcotton by
differential display assay. The activity and tissue specificity of the
i sol ated pronoter was confirned in transgenic tobacco plants using the
CoFS pronoter to control the expression of the GUS reporter gene. Northern
bl ot analysis of cDNAs froma variety of 0 i gs«cshowed that a cDNA
10 cl one conpri si ng t NBRIBEDESCRINAL ed- in ant hers, and

t

al so expressed_in petal i S S lafhdsabn ot her tissues.
See Fig. L W éﬁh‘h‘éfiﬂ@rf@ﬂ& iata ?Wg%ecgﬂ%rgﬁ \A%lglsiagolsaa ed fromcotton.
The isolated. c I hewihedCHES génd epuéssionSee Table 1. Based on-
t he CoFS c%‘gﬁ%ﬁé‘%& a@%@?ﬂﬁgpomtgg? frg nent (2.6 kb%5 wa ims'SgAnzattﬁg.

See Tabl e Iﬂf.-ig_ Eo4P SeHcRfhtic Meaghain lof constimctersd Cm%&wr@ﬁ@aerwcw Wﬁ%% e

sequences of the cotton CoFS gene with published sequences reveal ed t hat
t he gesigton@F gt 54-58% i dentical at the amino acid level with acyl - CoA

synt het ase (praobabl.e | ong- chajn-agi %@'&%ﬁofﬁg@m.gknamgmths from
some pl ant s[("%éli’r%l S@tggg?sggs ﬂtﬁ%@s%?ﬂgﬁgg4 and Ar abi dopsis (AL078468,
AL161560). . L @Oqfq) 8% Ste P Rehsabnichebasue pheos. de | evel , i ndicating

t hat Cﬁqf%‘#gﬁglsenove ége gg\@ound in cotton. Analyzing the CoFS gene sequence
20 revealed that it may contain 9-10 exons and 8-9 introns tn its open

‘readi ng frane, based on anm no acid sequences of the known acyl - CoA
synt het ases.
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The CoFS pronoter fragnent was fused with the GUS gene to construct gene
expression vectors-for analyzing the function of the pronoter. Transgenic
tobacco plants with the CoFS pronoter/GJS fusion genes were P Mayi3%00ed by
Sout hern ‘&,g%ﬁgft’ §idization. In the transgenic 25 plants studied, CES)

e

activity cted in anther, and weakl n gnas,
but not i n Figtastovorthordsalts @ﬁ@sﬂ@?ss“i’ﬂ?%sa?régh’f tﬁﬁsgget e{ir%}ﬂefc%nﬁlo%%}e%n

bl ot anal ysis, i nd| cat es, th$ o E’ﬁ CoFS pronoter is anther-specific in
cot t o0 opIoHToR R0 asccsB Pric gene expression at the

transcri pti_onal Ievel in cotton anthers. The isolated pronoter may be used

I n inproving expression of desi red 3 o 6 ti ssues of

the plant sexpETAAGEDDESCRIFEIGNL RE y enhanci ng

.quality and yield of the pl mni o o DR SlERE BFcin Obtidhe
pr esent i nvAnenthar W’ﬁ%&e@ﬁ%?ﬁ%‘g&%cﬁ ansgg#%ﬂgleantg especial ly

i ncl ug; n%@%ff‘@ﬁlﬂ@%@%ig gy i 'TH% QUESyenRi8S R specifibity hﬁhbnmh&gispﬂ@mcn’ﬁermer

JdLissu profective genes, such as t Bt gen

ant her 4. s se if @fidebSicitsbaaoPplants usinglbé GeF®peseptsr to 0%9012‘3 Rﬁ%&ﬂ‘?fé@im
resi stance to Bt-sensitive pests. Genes which may be expressed under the
cont r oFUSfrepdrtes gepd.onot er i ncl ude any gene suitable for the purpose. Table

T CACAT T NS A AT A AT AT A TG o R

T AL AN T 00T GRS CLEGAATATITER feas (EAEAGAGEIaAMTE expressed in petal
GTAACTCGACTTGTAGAACTCATGAAGAA

GCTTATEIAG TEAAEHT Ao GERIGTODaN TSR THESTITCGT AAATCTAGAGT TAT

TAGTGTAAACCCTAA A. GGGATCAAATTGTA T ATGAGRT Ti®PAsolfled complete
AGATAGAem@nﬂm & WE&%LTGTT%TTTGG

A B e e G s
GAGT TT%EHJE&@EE@TM T2 BART GaCTsb Bl Ser Trbirdbak @&amf%c% 06 and predicted

GTGAGA AAGCGAACTTAGAATTATTTT— T cég caled that the gene
CT G5 GAPAITFAptidESEQRmeTeriby %S&té% “I‘@@%ﬁ%i v 8

T CAnREog o A %ﬁ%ﬁuﬁ%imomﬁmw@@am longA TAAA
1" TGAARTERX XA Y GCT AAAGGT ABAT Do (RORETAPATGA
AGT TTGHMG bR Sligase, EC 6.2.1.3) genes from some plants such as a.s'szca napus

and Arabidopsis (AL078468, AL161560). Less homology was found at the nucleotide level,

- indicating that CoFS is a novel gene found in cotton. Analyzing the CoFS gene sequence

20 revealed that it may contain 9-10 exons and 8-9 introns in its open reading frame, based on

amino acid sequences of the known acyl-CoA synthetases.
- The CoFS promoter fragment was fused with the GUS gene to construct gene eXpression

oo

vectors-for analyzing the function of the promoter. Transgenic tobacco plants with the CoFS
. promoter/GUS fusion genes were identified by Southern blot hybridization. Inthe transgenic
25 plants studied, GUS activity was detected in anther, and weakly in ovaties, styles and stigmas,

but not in petals or other tissues. This result, together with Northern blot analysis, indicates that

the CoFS promoter is anther-specific in cotton. The promoter controls specific gene expression

at the transcriptional level in cotton anthers. The isolated promotcr may be used in improving

expression of desired genes in anther and related tissues of the plant sexual organs to create new

» 30 plant varieties, thereby enhancing quality and yield of the plant by gene manipulation.

The promoters of the present invention are useful in creating transgenic plants, especially

including cotton, having improved expression of the transgenc in anther tissue. Better expressmn

of protective genes, such as the Bt gene, in anther tissue results in a plant with increased
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GTGAAGTTTGTGTCAACTAATAGAAGAAAAAATA AA 1" | ATTTATATAACTCTACTAA 20 TGTATTATT
TTATTT FGT' A AAATTGATTTAT TTATATTATTTCTACTAAATTGATGTGG
AATTAGTGATATCTACTTAATTAAGTATATATAATTATAATGAATCTCOGGGACTGT 2 May 2005
GACTGGT CARMERINSAIAAAGT GGTATCCAATAAATTTAAAA, TGCACT TGTAAA. ATA

TTA@W@% %@&%ﬁ%%%mmomd of this
AGCTA CACGAA. . AAAGGCAACTCTTGRCTTGTGTGTTGGGAAT 25
TGTGT HArAGIOAGERR BhA AT AAABIEANTIHA PATIBSGGAAAGGAAAT GGTCCAC

TGTCAATAGTTTACTATAAGCAAGT TGGAGATATAAAATTAAATATATATTCAGTAC
ATATACGAGTTTGAGCAAC A A AATTAGAGATCTTTT" | TGTCAAGITGATATCTTCAA

TTTTAFQ@M%%W@%%@%@%@?w
1Tff\ G??%K@WM@@UWWMWAMAWG@TCATGGGT
ATT1" TOUGEATPRAASTIGARTGATIAT COROUAAGRE ST T TEFal ACAGCTTAATTGAT

02/ EQWTWUM?WWM%%@%M

ATTWW CECAATAGARATASTCIUGMA ATCTAGAGTTAT
ATTCT AATAATGGGTAAGGTAATTAAAAATTAAA
ATAAT TATGASTAAGTTTTTAL A STEEA TABANTT G TAA ARG TANARAECTA ATCACTTTCAA

TTAATTGAGTAAAATATTTAAATATAGTAAT%Wm—“}ﬂ(}g@mw
y i o2, = .

TW @ GRS AGAGTATTTACGC
A : ATATGGGAAAGGAAAT

TTCCAGT SACANFAEGETITAT 660 TERCKE GG TREATATECOTGECCATTCGTTC
TTT CAGTAA 1 A ATATAATTATAAATTAAAAT CAT 1

TTTAATH, Wﬁﬁ%ﬁ?@@%@%ﬁﬂ%ﬂﬁ
AGTCACT TAT PSSP AGGCTGTATGGT
mw@ﬁﬁ%@ﬁ%&%ﬂ%r ACGTGGCAGT  CAAAATGAATT1

TAPAT T MG GROGA AT GROACATT AA C ACIEATACAATCACAAGTAATTTACATT
GTTCAAGTTCTTATTCACATAAGCGGTTGGATAAAGAAAATTAAAAAAAAACAATC
GGATATAATTACAAAAAAATAAATTGAAATGTGCAATAATACAAATAATAATTATT
GCTAAAGGTAAATAAAAAATGTAAATAATTATCAATGAAGTTTGAAACCTTAAATG
GIGAAGTTTGTGTCAACTAATAGAAGAAAAAATAAATTATTTATATAACTCTACTAA

20 TGTATTATTTTATTITGTAAAATTGATITATTTATATTATTTCTACTAAATTGATGTGG
AATTAGTGATATCTACTTAATTAACTATATATAATTATAATGAATCTCCGGGACTGT
GACTGGTCAAAGATCATAAAGTGGTATCCAATAAATTTAAAATGCACTTGTAAAATA
TTAGACTCATGATGGCACTGAGGCGGAGGTGAAGAGGCGGCAAAGCACATGGAGA
AGCTATATAGAAAATTCTTTCACGAAAAAGGCAACTCTTGGCTTGTGTGTTGGGAAT

25 TGTGTTAAGAACTGGATTATATAAAAACAATTATATGGGGAAAGGAAATGGTCCAC
TGTCAATAGTTTACTATAAGCAAGTTGGAGATATAAAATTAAATATATATTCAGTAC
ATATACGAGTTTGAGCAACAAAATTAGAGATCTTTTTTGTCAAGTTGATATCTTCAA
TTTTATAACGTAAATGTTCTTTTGAAGGCAACAGTAATGATATATATATATGTAGAA
GAAATTTAACTAAAAATAGATAATTAGGCTTAATTTAATTAATTCAAGTGCAATTGT

30 TTTATCATAATATATATTACATTACAAGGCTTGAATTATTCATATTTTAAATTTATTT
ATTAGTTAACAAAGTAATTATTGGTGCAAAAATAAATAAATTATTACCCCATTATCT
ATTITCTTAAATAAAAAAATATATTATATATGCCATTTACTCTCTTTAAAAAAATTTA
ATTTACAAATAAACTAATAAATTTGTATATGATGATTTCGAATGAGGGTTTTAATAC
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15 ACCTACAGCCACCTAATACTTAGGCGCTAfATATTTTCCCAAAA . CCA

. TTATT

- 1CAgCTCCCAGAGCCCTCCATCTATGTAGAGAGCTGTAAGAGAGAATATAAAACXAGGCATT

~GAAA~GT AGCTGAGGATCGTTTGATTTTGGACATTTTGATGAAACGGCCTGGAAATA  ATS May 2005
AATAW AGGTA AAGACCCCAGCGATGGACAGCCGTCGATC

e e e ST ocracanc
TTCTTGCTTGGCTGCT (5

S TN TATeATGA A
T T ATROK A3 AGAARTIH TGOBILEDREAAT TAAAAATTAAA
AGT TATATGCAAGAT ABAMCRGTTATRA TTAGETHA UHTIAG CATT FARA DT GAG ATTATTAAATTA

- ACAGACCARGAAT CCACT TACT O AT T T QCATT CL AT ACET CAMGA T CAERRE CTATEETIRTG
TTGAT
o R A A A A Ty AAATATEA

@EH@@GK@MM@WAM&W@WCCAT@AAAA

TGTCA GAAATATCCT GACAACCATATCCTT
L L TG AT EIP TR cAAAGGAAATA
S AFGEA ﬁmﬁ TR A ACCRATSE
A AT
02/ 05 AZEREA &%’HQ WGTTTATGACATTGTAACAAAA My 400 VO

GTTGGG
AR AR CATTA _MA&WWA@WMWAGGCTIAA
TTITTI TTATAACAMTATCCTATTTC
TATCCAGIOACANE KRS AAATIPAT ARG RS GTUAGATTACATTTT

CAGTBACGAMGTGTCGTA
NS oo
T AT o CRT AT ACTATTX I AACGHREATIIIATACGTGGCAGT

ACTCT T EAGTEAATTAT GATTGATACAES@m::'Goa“ TETTCOGGTIC
ATGIOACTAACETSGACT A4
GCATTCTTTCAGTTTnGOCAAACAA
15 ACCTACAGCCACCTAATAC’ﬁCT I M RIS AH I A RGIAAT ATTCTCCACATT

TCACTCCCAGAGCCCTCCATCTATGTAGAGAGCTGTAAGAGAGAATATAAAAAAGG
GAAAGCTAGCTGAGGATCGTTTGATTTTGGACATTTTGATGAAACGGCCTGGAAATA
ATTTTGTAATAGAGGTAGAGAAAGGTAAAGACCCCAGCGATGGACAGCCGTCGATC
GGTCCTGTTTATCGCAGTTCTTTTGCTGCTAATGGATTCCCTGCTCCGATICCTOGAA

20 TGGAGAGTTGCTGGGACATTTTCCGGTTCGTTTTTAGCTTTCTCTITTTTACTITACGC
T TCTTGCTTGGCTGCTAAGAAAATAAGGATACTAGGAGAAGATTTGACTTCTTCTAT

N TCTTTGCTTTGATITCAGATGGCTTTCGCAATAGTTGCCATTTTITTTGAATITITACT
) TCCCCTTTTITAAGTTGAGTAGATTTTTCTTCTAATITGTTGGCTTTGITATITITTTAT
TTCGCGACGAGGTGGCGATGAAATCGAGAAACGTACTTTTAAGGATCCTATGAGAA

25 AGTTATATGCAAGATCGAAACGCCTAATATTTGAAACTATTGAATTTTAACGCTCAC
| ACAGAGCAAGAATCGAGTTACTGGTATTTCCATTCTTATAGCTGAAAGATIGATGGC
TTTCATTCAACTCAATGTAAAACTGTGAAATAAATIGTTTAATAGTAGTAATTATITE
GGTTTTGATGCTTATGTGATGTGGAGATTAAAATATTGCCTCCTTATAACTTAGCTGA

| ACCGTAGATATGGGCTGATTGAACTTGCTAACTAACTGTATGACAGCTCCTATTTAC

10 GAAAAAGTAATATTTTATTTGAGGATGATGATTTCGATTTCATTITCICCTIGCAGTA
TGTCAGTTGAGAAATATCCTGACAACCATATGCTTGGTCGCCGACAGATTGTGGATG
GGAAAGTATGTTGCTGCTGCAGTTTICCTTTTTTCTIGTTACTTTTGCGTICTGTITGTA

. GTGCGGCCTITGACTTTTAGITCATGTATCTAAATTGACATGCTTTGATIGCAGGCTG
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TATGWACTCTTCATATAGWCTGTGATCATAATATCCTTAAACTCfffAAAf”““.m -
TATTCTT
GCATTCCAACGCGCCTGCTACTCTTTTTGAATGT TTGATACGTTGCTACATATTTGTA ;
GGTGCOGGT GCT GT GGAGT TTAT CATATGCCATGCAGAAATTTCTATTGCTTTTGTAG O May 2005
AKI?VVVKBNN$&I&ﬁAmGAGGT ATGCCTGTTTACATCTATATTTGAAACCCTAGTAG 15

TGAT : ; T
EEEQ,A A 300 4gQﬁg%%%??ﬁgﬁg%?%ﬁggﬁ%%ﬁéAAAfﬂTGGG
%@EG%ﬂHTT@fUMEGGNGEUGmAﬁmHAmﬁmmwEﬂﬁﬁcmgfﬂTTﬁTT¢CTTT

~CTT’ TTCTCATGTAAGL=|||||CT||||C(,|||CAGCT
SN BT AT 0o

TTAGH:

N R S Y s
TT A
AGACTGEGEETTGATT MORXTTCATI TERCATATGATL TCT ACKAACATA AGC@éTCCCAAGTT

T AT T LA AT CAACTACGETTCATT
ATCTTACTIRG ARSIV GCTT ARG AR AT ARG EA CAAATTGCTT

Afﬁgéi%gééﬁééﬂéié§§§§§ﬁ' CAGEMTAGEEICTGCAACGCTCATGG

! ATACTAGTGGAACAAC
TW WXM@MMMM@CCMCAAAA

GT GT AAAT GAACAGGT
CEATGTHCTAETTAB T TTGACAUACATIC PR T ER ARSI TATGTGTAT

oty e it AMTVRY 5005 o

Y

02/ 07
dé5%i§ﬁﬁé%ﬁ?%ﬁ%ﬁéﬁggvvnAceamwcArTo33@%%g§SE§EEEIKﬂﬁ@aIrmeA

TATTT ‘ 5 T '@ATTGCTTTTGTAG
CCAAGTATCTTCTGTGCTGTTCCTCGFGT _l]_ A ‘ TT
CTTAT ATIGSFAATAASEAGIOADG T HHARCCCTAGTAG

CCH%X%%%E&@&I@%EE%@@@XXXEﬁH@Eﬁ%ﬁﬁ%@ﬂ?&@?ﬁmﬁﬁm&mxTAAGATATCTA
TCTACAAAATAGATTCGATGTTTTATTITTATTATCAGCATTTGCTTCTATGCTIGCTG
CTCACTTATGCATAGTTGATATTGATACAAGAATCTGTAATTTCACAAATTTTCTGTT
CTTTTTICTITTIGGGTITCTCATGTAAGGTTTTTCTTITTCCTTTICAGCTGTTCAAAAC
ATTTCCAGCCTCAACAGAACACTTGAAAAGTAAGCTATCTGATTATTTAGGGGGATT

50 CTTGAAATAGTACGTTACAAATTATTTATGTCCATGTATTTTTGCTATGCAGCAATIG
TTAGCTICGGGAAGGTAACACCTGAGCAGAAGGCAGAAGCTGAGAAGCATGGTTTG
AAGATATATCCTTGGGAGGAATTTTTGCAACTGGTAAGCTCTTTGCTCTGTTATTTIC
CACTTCAATTTATCAGAAATAAAATTITATTCTGCTGAACTAATTGTGTCTATTTTAGC
AGACTGCCATCCTGTTAGTTACGAGTTCAGATGAAGCCATATGGCTGTAGAAAACAT

25 GCTTCTGGCAGTGCTTAATATGAACTAGGCTTCATTACATTTTCATGCATGCGCCTAT
ATCTTTTITCCTTAGCTAACCGTTATTGGATTGATGGATTTTAACCTGTAGATGACTT

ATG'ITCTGATI"I‘AAGCTCTTATGTCTGTTTCTTGCAGGGAGAAAATAAGAATTATGGT

: CTI'CCGGTGAAGAAGAAAACTGATATCTGCACGATAATGTATACTAGTGGAACAAC
TGGTGATCCAAAGGGAGTATTGA’I’ITCAAATGATAGTATTGTIACTCTI'ATAGCAGG
30 'GGTGAAACGCCTGCTGGGGAGTGTAAATGA;ACAGGTGACCTTTTCA'I‘TTTATTTTI‘G

ACCATI‘TCACCAGTCACTI'GGTTI‘GATCTGTCGTTTCTTTTCTTTCCTCCACCAAA'I‘I‘T

GACATGATTGTTCCC'[TG'[TTTCCCT'ITCTCAT—ITGTTTGT’ITCTTGTGAAATTTACAG
TTGACTATGAAGGATGTATATATTTCTTATCTI‘CCTCTTGCTCATATC’ITTGACCGGG
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ATAAAT"GA:'AACAAAACT AGATTGATTCACTMCTGI TAAATACAATGAATATATAC
TCAGCT" T" TTTCAGAAGATGCCATGT TCTCAGCCTGTGAGATTGTCATAACCTTTGTACA
TTATCAGGTTTA. CTACAGAAGATTTCTTGOGGGCGGC TATTGAAAAAGAAGATGTT 109 May 2005

TGATTTA GTAAGTTACTCTCATATTTTCAGTTT
LSAPLACS 2 vl CTTATGTGAAGCTG

ATTAGTKSATTGACTGAATC A TEDAEEA TATTGAW%WCGTGGGGTM

ATTCTCT AACAAGCAACA
AL ; ‘CAGCAAGTGCT
e sy

ATTTW ' AR TEACAGTOMAAT GGAGAGCTAAAG
CGTA ATTTCATATIGAT I TGAATAACGT

TT@T&%@M@W@W FHGLT OO TR OGTAAACTTT
. TGOCCGTGGT ~ |
T o Mmmmmﬁﬂm&mm
Aameé,&@%&@%@%%-ﬁmwmmwm
CAATT QT4 CRAGYATTHES AR A A EAGAATGAATATATAC
AT
AT@@GWMTTA”M%TW%%CWW@
CATAATCCT CTTGA
R RN TR 0T
N BRI AGEAFAC SOTCTT BSEREEAAITHGT TATGTGAAGCTG
AU C TGT GATAAGT TCT
CACACT @@@F@@Bﬂﬂmi‘emzxrm o né%%ﬁé@%%ymﬂﬁmﬂ
- GAGAGT TGT GOGGGEGAGT TTTGI. A '
TORGGOBIEASAET F TR
TATG»A\T G’ ] A CAAARTALS .
TTCTCAGEATACT? GAG CACCCGTGAAGT
02/ 057416 T COACAEAOEHTTRICERR mw’&é%%
CrasTaa GTTGAAGA&TTGAATUW@W%CMGTGGAAW
CTAATGATEXBTGIKEAPEATTIAS RO
CGTATAAAAGTACACTTCTTCTATTTGATATTGATTTGAATAAGGTGTTICAACCTTA
TGCATTGCTTCTATTAGGTTTTGATTAGAATAAGGTTTATAGGTCGTCGTCTCICTC
FGCCCGTGGTTTTGIGTGTTATATTTTTACCCTCTTICTITACGATICATTGTCATIAT
CGAGGTTTGTTTITCACAGAATTGTCTCAATCCCTTTGGGTTTATGAGCTITTGCATT
20 AGTAGAGATCCA’I‘I‘TGCAGTCTGTGATI‘GCACT'I'ITCGTGAATATGTI‘TAACAGAGTT
ACTGAATCAGGATTACGGTITC’ITGGCT'I‘TGAT‘ITTACTAATATCTGACATCTGTGAT
AACCTACAGCAAATACTACAACATGAAGAAGGGCCGCAAACATGGAGAAGCATCTC
) CAAT'ITGTGACAAAATTGTA'ITTAGTAAGGTGATGAAAGTCTFCATIGATACATTAT
| ATGCACGAGGCTCCTTGAATATI‘GGCCAAAAGCCCATI’AAATCACATTTACCTGCAA
25 CATAATCCTCTTGACTACTCAAATCTCATGTTGAG'ITGTAAT’ITTTCTCAGGTAAAGC
AAGGATTGGGAGGGAATGTGCGGCTTATFCTATCTGGTGCAGCACCTCTITCAGCTC
ATGTGGAAGAGTTCTTGCGAGTTGTGGCATGTTGTCATGTTCTGCAAGGATATGGEA
| TAGTTGAAGTCAGCCTTTGTGCTTGTGATAAGTTCTTI‘ITTTCCCTTTACCAGCTGTG
. CACACTGGCTGCAACATGAACATTTATTATI‘ATGTTGATCCAAATGTAGGTCTGACG
30 GAGAGTTGTGCGGGGAGTTTTGTCTCT‘I‘TACCTAATGAATTGTCAATGC’["I‘GGTACTG
TGGGGCCTCCCAGTACCAAACATAGATGTACGCCTGGAATCTGITCCCGAAATGAAT
| TATGATGCCC’ITGCTAGCACACCACGGGGGGAAATTTGTATCAAAGGAAATACATTA
TTCTCAGGATACTACAAACGTGAAGACCTCACCCGTGAAGTATTGATTGATGGATGG
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GIGAATATGT TCCTGI TGAGAACCTGRAGAACATTTACGGTCTCGTGTCAGCTATTG 5
ATTCGGTACATCTCTTATGCTCTCTTTGATACATTAACATACACTGCTTCTCCIGATAT
GIAGCCATGCACTGAATGI TGGT CAAACGT. AAAATTGATTTTGAAATGATTGGCAAA 9 May 2005
TTAAACATHJd edids 'I}@',{)TATGT TACCT TATGATTGCATTCCT TT "1 TAGCACTAGGTTT

CAACCCATTGOCA: TT, ,
W@GMATTAGTTTTTA
TAT BAPEHA ACATGTGTCAAAAT 10

mﬁ%@ﬁg@@ ' MMWGGAGAGTGGCAAC
ATAT TATATGT CATGGAAGTGATGTAAAA T

TAGT WGHMMMWMM@MMGCWCACMG
AGTTTCATGTCTTTATCAATTTCAGATAT G

CTTGIG‘WM

ATTA% i$§$}:§ MEWWTE ees S

o mmmWE%ﬁﬂ&%&&ﬁ%éWAﬁmmﬁt he
A

mw TATCTACT TGAA%E' ! ! e

A 4 AL { /% M
TTTW@&W PACTHGTCEAGTEGIACB TCTGTCAAAAT
GITT CCATTCATAGTTGTGAATATATTTGAGA%@

CGEAMGATAC AGAA CREGATAPBR TG TACTARSETATS CGCATC

V! @ECAGCTATTG
A @W@C’{TCTCGGATAT

%%&h&aﬂ%ﬁ&ﬁ%@iw%mm
e S iy e

TAAAT TTTACGGAAACAGC
Lipan éﬁm AT ACOAATAAIPAGATATGGA.

C

AAATAAAAAATGTTAATTATW@W Q@G‘?}QX{:&G CpAT

AT e A HGETCASH T BAG L EETE P CARAAECCT AANBCCARAGRIGTIIIETA 70
CTTGGGGAGCTCGCAAAGACTGGCAAAGAGAAAAAGGTTAGTTATICATGCTTTTTG
CCCCCTTTTTTATITITCAAAATTTATGAAATATGGGTTTATCAATTCATACTGAAAT
ATTATAATCTTTACTCAGCTAAAAGGTTTTGAATTCTTTGGATCC

20 Tablell. Sequence of the Cotton CoFS Promoter (SEQ ID NO:2).
GGGAAGCTTATCTACTI‘GAAGITTTGGTAGCCCAATGAAATACTCTCGTAAATCTAG
AGTI‘ATTAGTGTAAACCCTAAAGGGATCAAATTGTATAAA’ITTAAATCCC'ITATGAC
'I"ITCAA’I"I‘GTAGATAGACTCTAATC‘I‘CGATCA-TGGATGTAACTCAATCTATITGTTGG
G’I‘TTGGGGTGATTACTTCAA‘I'I’CATTCCATTCATAGTTGTGAATATAT’ITGAGAGTAT

25 'I"I'ACGCAAACATI‘TGGTGTGTGCTA’ITI‘ITCCTTTGGTCTT‘ITGTI‘C’[TCG‘I“I‘GCCCAT
TCG‘ITCGAGTTTGC'I‘TTCGCTATATITTAATGCCTTAGAAAATTTTTGCGAGAATTCT
CATTITGTGAGAG’I—TAAGCGAACTTAGAATTA’ITITTT’I'I'AAAATCGCTI‘AAGGCTGT
ATGGTCTGTGAGACTAAAATI‘CTAGTCTCGTAACACTAATACAATCACAAGTAATTT
ACATTGTTCAAGTTCTTATTCACATAAGCGGTTGGATAAAGAAAATTAAAAAAAAAC

30 AATCGGATATAA’I'I‘ACAAAAAAATAAATTGAAATGTGCAATAATACAAATAATAAT
TATTGCTAAAGGTAAATAAAAAATGTAAATAATTATCAATGAAGTTTGAAACCTTAA

ATGGTGAAGTTTGTGTCAACTAATAGAAGAAAAAATAAATTATTTATATAACTCTAC

TAATGTATTATTI IATTTTGTAAAATTGATTTATTTATATTATTTCTACTAAATTGATG

g




| TGGAATTAGTGATATCTACTTAATTAACTATATATAATT CTCCoaAC
ATAATGAATCTCCGGGA
;_CI_EXGACTGGTCAAAGATCATAAAGTGGTATCCAATAAATTTAAAATGCACTTGTAAX
(TBE/_IA%CTCATGATGGCACTGAGGCGGAGGTGAAGAGGCGGCAAAGCACATGGA 9 May 2005
GAA _ L§ CTTTCACGAAAAAGGCAACTCTTGGCTTGTGTGTTGGGA 5

ATTGTGTT GGATTATATAAAAACAA
ﬁg%gy&mm&mm&ﬁ@@%ﬂm AATAALFEAGRATCTCOGOGAC
CGAGTTTGA
N eI P PR B A TocACTIOTAMA
AATT" ITGRE AATGATATATATATATGTAG

AA
s s s oy i

Sl CoCT TGAAT TATTCATAYMAATIX LTy g |

$%TTATATATGCCATTTACTCTCTTT EFAPHI A AsaT
RGO RA AT AT PAATR

R T

ACATT %%GTGTTCCTACATAATTATCATCAT TATATIRACT

AN TR AT ACE 2
AAGTT AT CCT GACARAGT TTGATAATCATTAT PETAAR GERIAFARFEA Garn
A TTAWGWAT M%%?WTATATATGMG

uy, WAAMMQQAGTGCAATT
NTAGARATTTCT TCOGGTACC
'@@FA@QM@MWTHTAAATTTAT

GGCTTAA PTTTAA . e ACCCCATTAT

' TGGTAAA

AT T RSN w@%ﬁ@@% AT TTAAAA AAATT
CrEAD A A4 e CTTGGACGT EAGEXTRCGAATGAGGGTITTAAT

GCCA CCAGITCCT

OGGT T%@W mﬁw@@w ArdlSeaTrccACTACA

CACATTTCACTCCCAGAGCCCTCCATCTAT.
C
AR I SRR BT parTaTcaens

AATI‘CTTACTTGGCAGGATACAAAAAATAATAATGGGTAAGGTAATTAAAAATTAA
AATAATTATCAATAAAGTTTTTATTATGGTGACAAAGTTTGATAATCATTATTAAATT
ATTAATTGAGTAAAATATTTAAATATAGTAATGTATATATAATGAATCTCCGGCGAT
GTTGGCTGTTCAAAGATCATAAAATCCAATACATTTAAAATGCAGCTGTAAAATATG
20 ATGTGAAGGGCGGATACCACACATGGAGAAGCCATATAGAAATTTCTICCGGTACC
ATGAAAAAGGCGACTCTTAGCTTGTGTGTIGGGAATTGTGTTAAGTTATATGGGAAA
GGAAATATTCCACTGTCAATAGTTTATTATAAGCAAGTGGGAGAASCAAAATTAAAT
) ATGTTATTTTGAAGGCAACAGTAATAATATAATTATAAATTAAAATAACATAATITA
GGCTTAATTTAATTAATGGTAAACTATAAAAAAAAGTCATTTTTGTTIGCTICAGATT
25 ACATTTTAGTCACTTATGTTTGAAATGTTACGTTTTAGTCACTTACATTACCGITITGT
T ACGAAGTGGTCACTTTACCATTAAACTCTATTACCTCCCTAACGACAGTCCTACGT
GGCAGTCAAAATGAATTTTAAATGCTAACTIGGACGTCCAGTTGCTGGGACATITIC
 CGGTICACCTACAGCCACCTAATACTTAGGCGCTATATATITTCCCAAAATTATICTC
| CACATITCACTCCCAGAGCCCTCCATCTATGTAGAGAGCTGTAAGAGAGAATATAAA
30 AAAGGGAAAGCTAGCTGAGGATCGITTGATTTTGGACATTTTIGAGATCC




WO 02/ 07470 Table 111. Sequence of a CoFS 275 bp cDNA Fragnment (SEQ ID
NG 3) . GGTCACTGTGACGTGCCGTGGCTACTGTGAAACGAGCCGTGGCTACTGTGAAC&;M;C2005
CGTGGCTACTGTGAACGAGCCGTGGCTACTGTGAACGTGCCGTGGCTACTGTGAACG

TGCCGT GOGY AR CGAGCCGT GGT CACT GT GATACGT GCCGGGAGT' | " 1 " TGTC

e B e U P o
TGTACHIdT BEAAT CPeauess on- 11 t i ng exanpl es

are ' @&%@W TA@?@F@&AA@MMMGCM@T@B&MC@ GC

Anth ragnent Encodi ng a CoFS Sequence e |
Cot t op EGTON SCEAGORGEGHETACECIGAAL QW@% &&m
30- 60 seconds and 10% H202 for 30 T‘QI"YG
steri T@@@G&‘GGG‘MCE %%WG@A d| um Cwth 16

tréns% ﬁ$€&t A &%@s‘"&ﬁnﬂ?&&m&?o n[%qf ’gﬁ?gt}m%(?gcgﬁﬁAFS%S for %Nis
and R&‘?ﬂ?c@d Gi CTGWMMMMTGMW@Q@AG bres, ovari es,

ant he peta sepal s, leaves and roots of cotton using the guanidinium
t hi ocyanate net hod or SV Total RNA Isol ation System (Pronega). Poly (A){

pur f“?iai’?{s#éei@%?o%ﬂéﬁqé o ol % SER AR AT e iﬁﬂ; ssues of
cot t on, wer Z% 1 ﬁ%?fﬁﬁ 8;31 %¥gﬁ %‘81"‘{55 ??é&ﬁé benA Fignht BcbdaighhEo gecnsPNAS

vvere erential display PCR Differential display
ysis was Carﬂkﬁéssau%%ﬁhnmmeafferenua| D|spI ay Kit (Clontech).

F| I'st-strand cDNA 'was synt hesi sed vm th t al 11301 o,als
of reverse Coutamseds mereﬂwﬁﬁ%l's‘”ﬂ %g%’fﬁﬁ éﬂ{ﬁ 1 %E—?

Reacti ons_of d|ffer t|aI di s r g@rm@gemewgemmatedmﬂ%ms )
cycl el feropdio thﬁli't}:}eé"f l‘l’wédibgr %L%rﬁ% H%O&aé for 5 minutes and 68 25.C for

5 m nula?%s f QloleQieda oM fARLTENE] Eotyledisis shi hgp@dotﬁ&‘h@d@ﬁ@mrﬁﬁﬂlee%ee 840 C
for

es and 68 C for 5 mnutes, and then 25 ng of 94
C for a&dﬁnﬁﬂﬁ@aﬁ&@e@lmmatenﬂnap@on nhatsegeregr%‘?n??ﬂ%%ﬁi’@q 31&&?‘

I nal
extension at 68 C for 7 m nut I e Bils, sEil] Seawes e
extd seitagdon- eTa%RNA@‘@SFW ry%ﬁﬁ%ﬁbgs 6 E aanrﬂ%g;?r?r?t sS "BNA and cDNA
fragnents V\%h : L%ggqhé & I..Mﬂ%Pﬂﬁac aﬁdeﬂieﬂmﬂ@iMo’@hm&}éﬁﬁ% DNA
pr epar®d

gen"Plasmd Kit were used . at es 'n
react 'S&l@em-fpﬁmli@ DPOI@L(@I)’SRM%S lgm;ﬁ,@n@m ﬁo‘@é}@ﬁ So co
s %j Iplsnelgcgtfc:nnht ?Plfa;n.N:\écust %mtegh | o R¥AL ]ﬁ%mﬁ%?e}lt tikRlek Gﬂcdtﬁa}i/\vere
used to reverse-transcribe first-strand cDNAs. These ¢DNAs were used as templates in
90 differential display PCR.
Differential display analysis was carricd out with the Differential Display Kit (Clontech).
First-strand cDNA. was synthesised w1th 2 ng total RNA as starting materials of teverse
transcription and oligo(dT) as primers at 42 C for 1 hour. Reactions of differential display PCR
were carried out with an initial cycle consisting of 94 C for 5 minutes, 40 C for S minutes and 68
25 C for 5 minutes, followed by two cycles consisting of 94 C for 2 minutes and 40 C for 5 minutes

and 68 C for 5 minutes, and then 25 cycles consisting of 94 C for 1 minute, 60 C for 1 minute

_and 68 C for 2 minutes, and a final extension at 68 C for 7 minutes. Target differential display
bands were excised and re-ampliﬁéd for further analysis. PCR fragments, DNA and cDNA
' fragments were subcloned into vectors, and plasmid DNA and phagemid DNA prepared with a
30. Qiagen Plasmid Kit were used as templates in PCR reactions. The PCR produicts were

sequenced by autosequencer.
Cotton cDNA was synthesised using a cDNA synthesis kit (Stratagene). Cotion cDNA

libraries were constructed by inserting the cDNA fragments into the ZAP express vector
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libraries were conétﬂ ruct ed b. [ [ agr [
_express vector 10 9 May 2005yV\L)n8(235E)ggg?E)h?Sngf\ag;ﬁg;mn}?Z |an0 _the A
?2'; hg{ -Edand petal -specific differential display producfs (greg ucaldbzlo%s wer
andgr rege‘& ;‘%’{":’;Lfét"ggr nga;?/r;: ;s].c_Thte_ eDNAshi n each target band wer e- har vesteg
: ication. T ' DNAE
215 22: ]gsm? ity Reproduadible aaﬁ@r-@@é@éﬁbw.cif!?e : e%&ﬁ%f‘ﬁ?ﬁqwrc%%é? aggg ?int It L
ically accunul ated jn cit nt. vedtedaaid b
anal yaese ;gzgrmmw%aa@wb&ha%w% bOR T RNA TS0l ated from
GBS AN B Tk sttt ep el A
| ( . ern ot '
;Lgn}[ S)gégg?élﬁl%egggﬁegn tiossgesN Welre separated on agar 022?:‘ gflmil dskl\llﬁd:aggl gs
e Hybond- N nyl.on menpr anes b ' ’
\Il\lm_o ﬁ] hg r2 g (lgg\lliAmnrfgggW %M&@@nﬁcﬁpﬁﬁﬁﬁn’g?ﬁ&@c%[ﬁﬂ%%g%&? 'dcl)lfldtfIl gt:e%’ %gN‘gg- CRNA
Syt ermprosneneniorns R ERAH P BRI R ation (R o B S RE C |
Systed §1%§Q§ i"disation, tHe blots were washed at 68 Cin
0. 1X < n?lpag‘]shent e%%;éghgg% g?tglsim??} ,ﬁcr?éﬁb@ve$ amkrontss LSRR PHOPSS fEe4le o 275 bp
73% haiaasonté! ot Northesi blaomalygii RIAGsRe ot SEHon o difie’ © 200
egi on of 33 am i ' : cinktenme =
ybr | chepormied:purasReate dRIREIGeH R &R R B o T ol y 1
e ate argely i
coL o 1.8y R Bag o i et bokios Conkctinad
: % . . n fibers, .ov Sy
o, gl Socibs sttt e ties S o
an tton. e 2. 1ls i g )
CoFS Garencghhrk emisdrieone B v R e D e 50!
| .seeds were surface- sterilized with 70% et hanol f .
and 0. WBYEFC12 for 15 m i H e sy
m nutes, followed by 25 washi ng V\Agtl_ge egﬁll R er
bisee gatle I '

The seeds WgpLe oAflNiAdtdifvd a2 2V6 bpeaiFSmONAI fragmen %dves cut

to the follow ng pet hod f ot Yot frmio Bgdrthenhbliot

- - 4 H b ) i ¢ t ‘ . . |

| qui < BrassiopeD s b ochid BHES of the 4bn KT El g e St
an

' ce-co h?br?&ﬁ&z{tﬁ&tﬂe%hlm‘{hfe@oW@NA transcripts accumulated largely in cotton anthers, d

also accurnulated more or less in petals, but these transcripts were not detected in RNA from

fibers, ovules, stems, leaves and roots (see Fig. 2). This result shows that CoFS cDNA

20 expression is anther-specific in cotton.

Example 2.  Isolation and Structure Analysis of CoFS Gene

) Plant materials from cotton were prepared as in Example 1. Tobacco seeds
for 15 minutes, followed by

were surface-

sterilized with 70% ethanol for 30-60 seconds and 0.1% HgCl,
95 washing with sterile water. The seeds were germinated on %2 MS medium in light at 28 C, and
leaves cut from sterile seedlings were used as experimental materials.

. Total DNA. was extracted and purified from leaves of cotton and tob
genised in liquid N,. The

acco plants according

to the following method. Leaf tissues (z-4g) were thoroughly homo

homogenized tissues were placed ina 50 m! tube with 20 m! ice-cold extraction buffer and

30 sedimented at 2500 rpm for 15 minutes. After removing the supernatant, each pellet was

resﬁspended in 10 ml lysis buffer and incubated at 65 C for 30 minutes. Ten milliliters

chloroform was added to each tube and mixed with the samples. The samples then were

sedimented at 3500 rpm for 10 minutes. The supernatant was transferred to a clean tube, and

11



30 sedimented at 2500 rpmfor 15 mnutes. After renoving the supernatant, -
each pellet was resuspended in 10 m lysis buffer and incubated at 65 C

for 30 mnutes. Ten mlliliters chloroformwas added to e_acth?rYezogﬁd

m xed W égoto?ﬁsﬁ’?(ﬁpl es. The sanples then were sedinented at 3500 rpm for

10 m nut e supernatant was transferred to fabed 1R eicki tshdVhy
2005 ¥oidTarn sdattion Was reffeatosh QRCe PP ﬁ’ﬁemﬂ}a tgagg once nore. The

supernatant was transferred t c fhoihifativnl Witer cenpifuging ot
was ama-&*@h@a%ww%ﬁ%%ﬁﬁ%%%%ﬁ?‘%ﬁﬁ gln)Nj%\P thifed

cohifon 1soke FaT DA
rpm f 0_nienudfass LA Aasaswesdned with 0%05haaoha Rt isolpled &
genon?é{)(gmnfr%&?ﬁlg%&gﬁhssol ved in sterile water for use. 5 Cotton genom c
DNA | wélki‘ﬁérﬁ‘tﬁsw& i6 eresile wateetbriuseém | eaves of cotton plants. DNA was

a

parti y digested with BagH 1, and the &n lapRRe ONA waze
BagH | si t&alfonmmm&(@?‘és]_ébr%ﬁﬁ WPre(W%‘fl%g%deﬁé@g@ﬁg%g\gfgﬁonﬁgenom c. DNA

libraries wepre sgreened mdfiagarndienddsnlthe Bdmbll sterf e Ral k
PCR ai)aﬁ%f’élﬂeége' %%gﬁ?@é%%@%gg%mre constructed usi ng. t h¢ t@ 1¥§er sal
Genon%xépel Keg.iKi @traé@eﬂeg TRE e6tdn gGemuinTBNAlikrares are FEEN ST Y E ant's
was digésted wth five rfestriction -e z%rres respectively, purified by
pheno,lﬂ-d‘ghﬁdmﬁfsa]mmdém(ﬁmmeowﬂmcgfaédﬁra? ated in ethanol. The -digested DNA

was |igated to Ge | ker _ad : : ivailak Genpmk yWakaskitchai n
reactions @P@%ﬂ?@ﬂ%a%{ﬂmguwce@&%@%ﬁtﬁa\e@m “of each Genone Wl ker DNA

li brar S LS I RR A 8R of Bottdreplanisveasyligusted it Hve &esiBCian; ngr
PaR p@%@ﬂmﬁggﬁéggﬁ&&%#ﬁ?es in the secondar PCRB’%‘;EQ‘?}AD&%;E?S%Z
start %?ﬁe@?esp&ﬁfv@lys purified byephdnol/icblaeefory exBacipg |agép5?cl Cftor 15 seconds
and 68 Cfor 4 mnutes and a fin ext %i_gon at 68 C for 6 minutes. Target )
PCR batigestedPdlAowes Hegated insPerprae aé‘%‘r%t 't (Bio 101). The screens '

reveal ed t CoES ge TRV reddtions werecarnet autrrugeessivelyo i kP20
cotton @Fﬁ&’é’ c g‘bﬁr@ﬁﬁéghé}t é&ggﬁgir%rgont ai ned. a_ 3.913 k% %#g[gheDNA
frag Wél%ch@é&%ﬂé‘@aﬂ@f DN fibaeF Srap ussrbasche teseplafas irihe PERYE ng ter

At s

fragme .7, 1.4 and 2.6 kb, regpectiyel ki S9hapetk fhoshitdtat 95

co{4 onpEpanRCRAiridncty Weseasedas teﬂ?iﬁ%ﬁ‘ﬁ%%?%’)o%&%%e%sol ated from fral

-cotton was 8,4 kb .in lgn ! ot (9,31 Rsokds and@80T dor 4 egigns amhe

sequen@e@fér@%#%g?%ﬁeﬁ?gﬁﬁ%ql%géq%aggoI 25 . ] Jean Kit (Bio
extension at 68 C for 6 minutes. Target PCR bands were purified using a Geneclean

101).

The screens revealed two CoFS gene positive clones. One clone contained a 4.801 kb
20 cotton CoFS gene region, and the other contained a 3.913 kb cotton DNA fragment covering part

"of CoFS promoter region. Three CoFS promoter fragments (0.7, 1.4 and 2.6 kb, respectively)

were isolated from the cotton Genome Walker libraries. The complete CoFS gene isolated from

cotton was 8.4 kb in length, including a 2.6 kb promoter segion. The sequences are provided in

“TablesTand I -

25 ¥
Fxample3.  Functional analysis of CoFS promoters
function of the CoFS promoter in anther-specific expression of the

~CoFS gene, a 0.7 kb fragment, a 1.4 kb fragment and a 2.5 kb fragment of the CoFS promoter
121 (replacing the

“were fused with the GUS coding sequence in the gene expression vector pBI

To characterize the

30 CaMV35S promoter), respectively. See Fig. 3. ‘
‘ Vectors were constructed as follows. A Hind 11l site and a BamH 1 site

—end of the 0.7, 1.4 and 2.4 kb CoFS promoter fragments respectively.

7 GEM-T vector (Promega). Plasmid

were created by

PCR at the 5’-end-and 3’
The Hind III/BamH I fragment was initially subcloned into p
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Exanpl e 3. Functional analysis of CoFS pronoters To characterize the
functi.on of the CoFS pronoter in anther-specific expression of the -CoFS
gene, a 0.7 kb fragment, a 1.4 kb fragnent and a 2.5 kb fragnBMaysi00bnhe
CoFS pr ogﬁbgégﬂ\i\%re fused with the GQUS codi ng sequence in the gene

) 1

expr essi or pBl 121 (replacing the 30 W35S ) L and th
[ espeqii X eoytaitfae the GoF SSprometar SragnigBiseVasSHeTs O dﬁggj 0 CF(;%’#HA’?%I% nd 111

site and-a BaniH | site e Ccr ais. tTheeehigetic @BS3' - end of
t he 0.-drg63@.dﬁ%n§3”ésﬁﬂl%%ﬂg%%%aé%daggts resEectiveI . The Hind

|11 BanH aid bedltafedbipiisatien of thed. 2.4 &bt iz :
Pl as m%°%%%wgéﬁ%%4m DNA _cgnto ai ni ‘?Eyrg]e F.§ %rfn-(epf o;reeg{;;gr
fr agmegtches %gﬁshgmaﬂmﬁﬁpmmot@nmt%%ﬁaﬁ, FEheS g gg@? e% ragment

2

.was iso%at ed %y agar ose gel_ el ectrophoresi I ] b foBE®R0 b

pr ofrot er /| GJhaCok Pm@eﬁagpg%b‘ﬂ%’g%‘?ee‘ﬁ?nﬁtf/‘kcﬁsngg&tllgg%%@ﬁ%CO. 7, 5(];‘ : Z or 2.4
kb fragnment, .respecgti E ok RBICAMEcRD Soptaimng 2 CaMVWS t he Hind -
AR B EN Pctéliﬂﬂ%’éﬁ%‘ﬁatﬁé%ﬁz/elu%“g%%ﬁ T?e GoFS pronter/ GUS fusion..gene
const [ e RuARTEL iikksh frbtdid & pesttive Ghirob Tl CaMyBSBAPBPIE I hEHELHC gene

transf®er, using the pBl 121 vector containin LaM [ Bz, fusion
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‘Southern blots were hybridized in ExpressHyb solution {Clontech) at 68 C with 2p-DNA probes

(Promega Prime-a-Gene Labelling System). After hybridization,

25 prepared by random labelling ,
. 60 minutes. The *P-labelled nylon
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70 C for autoradiograph. See Fig. 4 for the results.
nducted

membranes were exposed to X-ray film at
Histochemical assays for GUS activity in transgenic tobacco plants were co
Jefferson, Plant Mol. Biol. Rep. 5:387-405, 1987,

according to a protocol described previously,
d in X-gluc (5-bromo-4-

30 with some modifications. Fresh tissues from the plants were incubate

chloro-3-indolylglucuronide) solution consisting of 0.1 M sodium phosphate (pH 7.0), 10 mM

. ethylene diaminetetraacetic acid (EDTA), 0.5 mM potassium ferrocyanide and 0.1% X-gluc

(Clontech chemical) overnight. The stained plant materials were then cleared and fixed by
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i sol ated nucl eic acid nol ecul e encodi ng an ant her-specific pronoter
conprising the promoter of the AV CoFS gene, wherein said isolated
nucleic acid nolecule conprises the nucl eotide sequence set forth in SEQ
1D No:2. 2. A transgenic plant expressing a transgene under control of an
ant her-specific pronoter conprising the pronoter of the coL%onICbgérgene,
wherein sai d prommifbd ARG 868 thstenue ewniing S8qRAIRESBRENS JTPRTITh SEQ
' No:2. c(j)-;prising the promoter of the cotton CoFS gene, whereln said isolated nucleic acid

molecule comprises the nucleotide sequence set forth in SEQ D No:2.

2. A fransgenic plant expressing a transgene under control of an anther-specific

promoter comprising the promoter of the cotton CoFS gene, wherein said promoter

comprises the nucleotide sequence set forth in SEQ 1D No:2.
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