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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
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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.



30 plant varieties, thereby enhancing quality and yield of the plant by
gene mani pul ation. The pronoters of the present invention are ef
creating transgenic plants, especially including cotton, havP:ﬂ\gja Ztﬁ%oved
expression of the transgene in anther tissue. Better expression

protective genes, such as the Bt gene, in anther tissue results |n pl ant
wi th increase %o%h Fgégtoéf th%r@e?ér@ﬁﬁvé’e?ﬂom ethemt mrovided Bttf%f@ﬁ?s'i“ﬁ‘\?é‘tpests.
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Gotton (SEQ LD C@&AMMT CoFS gene, wherein said promoter comptises the nuc
CCTCACATPRRNES AT FAACTAATTACTAATTACTAAGGTCATGCECTT
TGCGCAT TAAQBHECASTOAOBATE QTR NUAATCTATGTTCCATAGAGCTTAATTGAT
CTAAATGGGAACT CATGACCCGCT TGAAGTAACTCGACT TGTACTAACTCATCTAAGAA
GCTTATCTACTTGAAGT TTTGGTAGCCCAATGAAATACTCTCGTAAATCTAGAGT TAT
TAGTGTAAACCCTAAAGCTGATCAAATTGTATAAATTTAAATCCCTTATGACTI TCAA 10

TTGTAGATAGAC Tc TAATCTCGATCATGGATGTAACTCAATCTATT TGTTGSGTI TGO
GGTGATTACT TCAATTCATTCCATTCATAG— f TCTGAATATATTTGAGAGT ATTr ACGC

EGCATT
(IAGT ffGCTTTCGCTATAT ' LB DR TIT

- 1 AGAGTTAACYCGAAC- f TAGAA, | TA C -fT=AA 15

CT( YPCAGACTRBARHITSY mmgﬁ%
GTTCAAGTTCT.IATICA T AAR EAAAEI
CGATATAATTA%&AMWW M % TACAAATAATAATTATT

GCTAAAGGT €A EGAAGPT RO RAORpRLAEEoT 69UTRRS andfhs |
TG TA-f TA= ﬁ@Tﬁ CYTAAAATTGATTTATTTATATTAT' TCTACTAAATTGATGTGC  TCCGGGACTGT
r, ACT GotibeARFSAFE@AT AAAGT GGTATCCAATAAATTTAAAATGCACT TGTAAAATA

TTAGACTCATGATGGCACT SAGATHd GOS/ene under the
AGCTATATAGAE@&A‘?‘P@‘P&A Mﬁ%deﬁmT 25

TGTGTTAA T CERAAERIAET GGTCCAC
TGTCAA';IOR%??C; WTGGAGATA AAAATTAAATATATATTCAGTAC

ATATACr AGVGAGCAACAAAATTAGAGATCTT=GTCAAGT TGATATCTTCAA
'=ATAACGTAAAT( | Tf C=GAAGGCAACAGTAATGATATATATATATGTAGAA
GAAAVAACTAAAAATAGATAATTAGCCTFAATTFAATTAATTCAAGT GCAATTGT
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30 TTr ATCATAATATATATTACATTAC AAGGCTTGAATTAT- FCATATTTTAAAMATY T
ATTAGT- r AACAAAGTAATTATTGGT ( 3CAAAAATAAATAAATTATFACCCCATTATCT |
ATMCTTAAATAAAAAAATATATT ATATATGCCATTTACTCTCTTTAAAAAAATTTA 9 May 2005

ATTTAC‘AAW% AAAMGTATATGATGATTTC( BAATGAGGG=AATAC 4 9 May 2005 * WO

02/ 057470 TGATGAT . TTCAATACAATGGTT TWr%gﬁ%c
ATTAAACTCAGGA MWWWA&% ¢

ATTCTTACT TGGCAGGATACAAAAAAT@T uK AAGGTAATTAAAAATTAAA
ATAAT RRGHT L TGATAATCA- f TATTAAATTA 5
TTAATTGAGTAAA- ATATTTAAATATAGTA- ATGTATATATAATGAATCT CCGGCGATG
TTGGCTGT TCAAAGATCATAAAATCCAATACATTTAAAATGCA -

A CTCTTAGLT TG TGTGTT GLT ireaisolated from cotton
TT&ACTGTCAMA@WW %%%ﬂcﬁ%ﬁ{ TATGTTAT
TAT, W cifyhof the ishlaighpemoter was
. TTTAA ﬁ# ﬁ@ Aﬂ: CA TTTTGFWTCAGATTAQ% fth
AGTCAG] EATLGER il m@ewmm the expression of the

GTGGTCACT T TACCATI CTCTATTACCTCCCTAAC GACAC: r TCCTACGT GGCAGT
CAAAATGOR e drte ARBC T AACT TGC3AC GTCCAGT TGCTGEGACA=CCGCTTTC 15

ACCTACAGCCACCTAATACTTA " T AT ESTEOAGAT that a cDNA
TCACTCCCAGA@QE%@Q‘&‘?%@F‘% g%ﬁgY;{AE%GAA!TATAAAAAAGG
- fisi G%Wéﬁ@&eﬁglﬂm@mmgm@@imwrmedmpem

AGA CCCCAGUGAT GGACAGCCGTCGATC
GGT CCT{gs Hﬁsi&:@%aéeﬁafrétamm@ﬁw&ﬂwﬁ;@dfwcceﬂmdmw 20

TOOAGAGTT( SCTCCCACAT =\ T Thie isolated complet
e
PTG Bdsét o BRATJOH'S ¢ equence, a Co :
TTmsgm%%“ {CARACGTAG-ARGGATOCTATGAGAA 25, < dicted
ACYTT WW@TMMW CCRRPREPERE FEREEOtide sl P
CAAAGAT TGATGLC

TATACGC

TTIGAr p&g@mm@@m a%ﬁ@ﬁ%&@g{&g revealed that the gene

was-about 54-58% identical at the amino acid level with acyl-CoA synthetase (probable long-

chain-acid cCoA ligase, EC 6.2.1.3) genes from soms plants such as Brassica napus (X94624)
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

(WS

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 expressxon of the transgene in anther tissue. Better expressxon

of protective genes, such as the Bt gene, in anther tissue results in a plant with increased
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(i GTMGATGCTTATGTGATGTGGACYATTAAAATATTC] CCTCCTTATAA&AG&GA -
ACCCTTAGATATGBGCTGATTGAAC: [ TGCTAACTAACTGTATGACAGCTCCTATTTAC 38,6
AAAAAGT AATA=ATTTGAGGATGATGATTTCGATTTCA=CTCCTTGCAGTA  J 2005
TAGAAAT ATSET GRIKICCATAT GCTTGGTCGOCGACAGATTGTGGATC  TGTCAGH TC

GT@(%@&WJE@C@%M sked Gridef @lefcontrol of this
TCATGTATCTAAATTGACATGCTTr GATTGCAGGCTG 5 9 May 2005

VO 02hRRkdiePirchANBATN GElCHEBRIAANIRE ACYTOSGAAGT TTATGACAT TGTAACAAA- cee
AC

AATTCCAT, CCGAAGT TGTGATGT TGTGGAAGTAATGCTTTAACCTCCTT=C= "

TAATTGTAAAATTA- f TGTCAATT=r r ATAACAAATATCCTATTTCTGGGGATCAA

oA G T e D e el L A T et
%@C@TATAACTTGTTTWT AT AR PN TTASOTAGTCEACT FAT FACTAAGGTCATGGGT

CATACTATTTGCTA TT
ACTCTA, 1 TGTGITCT AU SRR HCTTANTIOAT
MTWM@%WW@MWW
TATGT w@% PATATRET AAAGTTATTOASGIAIABTCTAGAGTTAT

CAA TACG‘ TGCTACATATTI GTA  GCATFC
r GTCOGAHTHTHA LORETTAAA TNTAAT AP ATGACTTTCAA

AGQIUVAGNMEWTAATC hMIHﬁTC T
A TG Y ST 06 a0
A PRk AT IS Ao
AGAGTATTTACGC
%nggkiA AAMCACAAATTTTCTGIT

STEEA ﬁfmﬁﬁm@rﬁmmcGﬂGCCCAﬂwﬂc
- ATCTGATTATTT
GTMWWWATW@@W&TA%@%%R@@%@CATW

AAC: 1 £
METWWMWEW@TWWMCMGTMWACAW

GTTCAAGTTCTI‘A'ITCACATAAGCGGTTGGATAAAGAAAA’ITAAAAAAAAACAATC
GGATATAATTACAAAAAAATAAATI‘GAAATGTGCAATAATACAAATAATAA‘ITATI‘
GCTAAAGGTAAATAAAAAATGTAAATAATTATCAATGAAGTTTGAAACCTI‘AAATG
GTGAAGTTTGTGTCAACTAATAGAAGAAAAAATAAATTATITATATAACTCTACTAA
20 TGTATTA’ITITATTTTGTAAAATTGATTTATTTATATTATTTCTACTAAA'ITGATGTGG
AATTAGTGATATCTACTI‘AA'I"I‘AACTATATATAA‘ITATAATGAATCTCCGGGACTGT
GACTGGTCAAAGATCATAAAGTGGTATCCAATAAATITAAAATGCAC’IT GTAAAATA
TTAGACTCATGATGGCACTGAGGCGGAGGTGAAGAGGCGGCAAAGCACATGGAGA
AGCTATATAGAAAATTCTTI‘CACGAAAAAGGCAACTCTTGGCTI‘GTGTGTTGGGAAT
25 TGTG'ITAAGAACTGGATTATATAAAAACAATTATATGGGGAAAGGAAATGGTCCAC
TGTCAATAGT"{TACTATAAGCAAGTI‘GGAGATATAAAATTAAATATATA’ITCAGTAC
ATATACGAGT'ITGAGCAACAAAATTAGAGATCTTTTTTGTCAAGTTGATATCTTCAA
TT'ITATAACGTAAA.TG.'ITCTT'ITGAAGGCAACAGTAATGATATATATATATGTAGAA
GAAATTTAACTAAAAATAGATAATTAGGCTTAATTI‘AATTAATTCAAGTGCAATTGT
30 'I‘ITATCATAATATATATTACATTACAAGGCTTGAATTATI‘CATATTTTAAA’ITI‘ATI‘T
ATTAGTI‘AACAAAGTAATI‘ATTGGTGCAAAAATAAATAAATTATTACCCCA'I'TATCT
ATTTTCTTAAATAAAAAAATATATTATATATGCCATTTACTCTCTTTAAAAAAATI‘TA
ATITACAAATAAACTAATAAATITGTATATGATGATTTCGAATGAGGGTITTAATAC

§
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AGACTGCCATCCTGITAC, TTACGAG | TCAGATGAAGCCATATGGCT '

: CTTAGAAAACA
GCTTCTGGCAGTGCTTAATATGAACTAGGCTTCA' [ TACA=CAT3CATGCGOCTAT T2
ATCcTTr f =ccTTAGcTAAccc, TTATr G BATTGATGGATMAACC TGTAGATGACTT 9 May 2005
ATGTTCT ol ATGTCTGT TTCT TGCAGGGAGAAAATAAGAATTATGGT

CTTCCGGT , CTGATATCTGCACGATAAT%éTQCTW%ACTACAAC

GGTGAAACGCCT GCTGRG

A@TWMEWW TEPACETAGATAATIATCATCATA

Aty B2 AN GATL LSTEETRACTUGTHAGIAST TAAAAATTAAA
TCOIRAMECAS

TTGA % E‘%TATTTCTFATCTT

VO 02 AGSAT DA TCARTNESSATIATTA AT ATOSEHG CCTCTTGCTCA&EM%MZO%

.~ GCA FGATTAGITAGTACTCTGACAACAAA
AT GHTETOCa0COATO
E CAFHRSAZIITTE TAAAATATGA
T R SR e

AT AC AL SOUNEATUT AT AGECATKIMASTUTITCTICCATGAAAA
ATAAA CAAAACT AGATTGATTCACT NCTGT T
TCAGCAHGBGARTOAGATT %Wﬁﬁmmmm

TTATCA@&% i %ﬁ‘é@fﬁé& W‘
SHOAASGAEATCKAATATGTTAT
TGAMA e
TeeRe

ATASTTTAGGCTTAA

A

SRy EraTToTTACGAA

TF@W‘F YN AR OACT A CGEAGTISTTACGTGGCAGT
AGAATAAWTTATAGGTCGF

TGCCCG: 5 ARANA A GTET AT GATZOTCT THOMCGA W%g(% TITTCCGGTTC
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AAAGCTAGCTGAGGATCGTTTGATTTTGGACATITTGATGAA%%GCCTGGAAATA
ATTTTGTAATAGAGGTAGAGAAAGGTAAAGACCCCAGCGATGGACAGCCGTCGATC
GGTCCTGTTTATCGCAGTTCTTTTGCTGCTAATGGATTCCCTGCTCCGATICCTOGAA

20 TGGAGAGTTGCTGGGACATTTTCCGGTTCGTTTTTAGCTTTCTCTITTTTACTITACGC
T TCTTGCTTGGCTGCTAAGAAAATAAGGATACTAGGAGAAGATTTGACTTCTTCTAT

N TCTTTGCTTTGATITCAGATGGCTTTCGCAATAGTTGCCATTTTITTTGAATITITACT
) TCCCCTTTTITAAGTTGAGTAGATTTTTCTTCTAATITGTTGGCTTTGITATITITTTAT
TTCGCGACGAGGTGGCGATGAAATCGAGAAACGTACTTTTAAGGATCCTATGAGAA

25 AGTTATATGCAAGATCGAAACGCCTAATATTTGAAACTATTGAATTTTAACGCTCAC
ACAGAGCAAGAATCGAGTTACTGGTATTTCCATTCTTATAGCTGAAAGATIGATGGC

' ITTCATTCAACTCAATGTAAAACTGTGAAATAAATTGTTTAATAGTAGTAATTATITI
GGTTTTGATGCTTATGTGATGTGGAGATTAAAATATTGCCTCCTTATAACTTAGCTGA

| ACCGTAGATATGGGCTGATTGAACTTGCTAACTAACTGTATGACAGCTCCTATTTAC

10 GAAAAAGTAATATTTTATTTGAGGATGATGATTTCGATTTCATTITCICCTIGCAGTA

TGTCAGTTGAGAAATATCCTGACAACCATATGCTTGGTCGCCGACAGATTGTGGATG
GGAAAGTATGTTGCTGCTGCAGTTTICCTTTTTTCTIGTTACTTTTGCGTICTGTITGTA

. GTGCGGCCTITGACTTTTAGITCATGTATCTAAATTGACATGCTTTGATIGCAGGCTG
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CAATTTGT GACAAAATTGTATTTACTAAGGTGATGAAAGTCTTCATT GA .

TACATr AT
ATC, CACl , AGC, CTCCTTC, , AATATTGCTCCAAAAGCCCA- r r AAATCACATI TACCT Gg;ﬁf\ %'5 -1 Tc
25 CATAATC - TGACTACTCAAATCTCATGTTGAG TAATTI TTCTCAGGTAAAGC 2 gT
AAGCr AT TG @de536A T GT CTCGGCT TATTCTATCTGGT GCAGCACCTCTTTCAGCTC

ATCTT
@%@%Wg%l @% HTEACATFGNTAACGAAAAGTTGGG
TAC C— fn, r MCCCTTTACCAGCTGIG

TATIGGAKGROAT GCATTANGATE:
TCTTWW TRIATG T CTTTTTTCCTTT

GAATTGTCAATGCTTGGTACTG 30 WE?&EE&ATC aa
TATGATC, OOCT- ECCTAC A , ee‘ \
TTAT'I@'LT" \BAN A Nees ﬁ&g C;C'ng/*ay

e o ey
oA AGICE G ATCAPIS PO KT TTCATIC AT CAGHATOGACATCCCRRGTT

CTAATGGAAGCATGAAGA\TTATTGA\TC GAAA

) AATACSTROA CACTAGAT ROAR S BT AL FErAAATTOCTT
O G e e A AT TEEAGORACGCTCATGG

T AN T L ST ST TATARIACRUTIIOGDINTROTRGET GRGATCCAACAAAA

. TGGTTGCTTGATTGAACAAAAATAAACATAATAAT

16T- GON CEUATOAA G TOTT DG CAAEACBTE CARAT | ARG AT GERAT I OTAT

CCTTr AACAGAAATATGA aC

ATATCEATKEARIETHEA EATAATATAT O ‘ A G FAAATTATICTT

A A A c BRI TG AT B 1 M%@mmmsmmem
CGGAAACAGCT T TGAGTOGTF
CTTCI e fFEETHETASTCTGRA SATIMTE 57 ) %‘F@TTTTGTAG

AL TAAGTCCTCACT T OCAGT COCTCT T CARAACEDCMAT CopAG T ABCREEIORRAAC

15 TGATATGGCAACTACTGGGAAAGATACTTCTAGATACTTGCAAAAATAAGATATCTA
TCTACAAAATAGATTCGATGTTTTATTTTTATTATCAGCATTTGCTTCTATGCTTGCTG
CTCACTTATGCATAGTTGATATTGATACAAGAATCTGTAATTTCACAAATTTTCTGTT
CTTTTTTICITTTGGGTTTCTCATGTAAGGTTTTTICTTTTTCCTTTCAGCTGTTCAAAAC
ATTTCCAGCCTCAACAGAACACTTGAAAAGTAAGCTATCTGATTATTTAGGGGGATT

20 CTTGAAATAGTACGTTACAAATTATTTATGTCCATGTATTTTTGCTATGCAGCAATIG
TTAGCTICGGGAAGGTAACACCTGAGCAGAAGGCAGAAGCTGAGAAGCATGGTTTG
AAGATATATCCTTGGGAGGAATTTTTGCAACTGGTAAGCTCTTTGCTCTGTTATITTC
CACTTCAATTTATCAGAAATAAAATTTATTCTGCTGAACTAATTGTGTCTATTTTAGC
AGACTGCCATCCTGTI‘AG_TTACGAG'I‘TCAGATGAAGCCATATGGCTGTAGA‘AAACAT

25 GCTTCTGGCAGTGCTTAATATGAACTAGGCTTCATTACATTTTCATGCATGCGCCTAT
ATCTTTITTCCTTAGCTAACCGTTATTGGATTGATGGATTTTAACCTGTAGATGACTT
ATGTTCTGATTTAAGCTCTTATGTCTGTTTCTTGCAGGGAGAAAATAAGAATTATGGT
CTTCCGGTGAAGAAGAAAACTGATATCTGCACGATAATGTATACTAGTGGAACAAC
TGGTGATCCAAAGGGAGTATTGATTTCAAATGATAGTATTGTTACTCTTATAGCAGG

30 GGTGAAACGCCTGCTGGGGAGTGTAAATGAACAGGTGACCTTTTCATTITATITTIG
ACCATTTCACCAGTCACTTGGTTTGATCTGTCGTTTCTTTTCTTTCCTCCACCAAATTT
GACATGATTGTTCCCTTGTTITCCCTTTCTCATTTGTITGTTTCTTGTGAAATTTACAG
TTGACTATGAAGGATGTATATATTTCTTATCTTCCTCTTGCTCATATCTTTGACCGGG
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CCC -, AAA eee) GAAA - r =ATTMCAAAATTr ATC

:[A\;II-'TATAATCT TTACTCAGCTAAAAGGTTTTGAATTCTTTGGATCC Seque 20 Table H. ' nce of
ae Cotton COFS pronoter (SEQ ID NGO 2). 9 May 2005

GCCr AA( 3 F@%%GAACT TTTTCTGTACTCCCAATGAAATACTCTCGTAAATCTAG

ACTTATFA AAAGGGATCAAATTGT A ‘
| TCARTATTORAT AT R ST ERA RO COD TR SAAT ST AV TE AL O T CGOCTAA

GTTTC WGTCTATTACTT
: @ﬁﬁ@ TACAT TASABGAGCHRGCAAGTGCT
ff cCG: @iWE%quaC&AAAM%CATTTCTGTGTGTGCTA

Tcc-r

T e AT TPGGUCCAMRATAGH G GGAGAGCTAAAG
CATTTE:?@& AN CTTAGAATTATTTT AAAATCGCT
AT GOT FEL RASAT T EIRRCTGTICOPRGRGT, m{;mgmmcm
LACATTC, TTCAAGIT, CTTATTCACAT AAACTIATACTAAG

AATM \A [ o !

TATTGCT vy

ATGGT %ﬁ% ALATGTACTAG WWMMWA&TAW
AAAAAA ATTTA

s 9 X%‘FXTCTA AQ@M@@AGATTGATTCACTTTTcmw%%%&%fﬁ& 8

CT TAATTAACT ATATAT
A ISR gy aaccranaca

ATATTAGACTCAT4 A cee .A \CEOREAGE . ANCITGEAAAAGAAGATGTT
FAAGEATIA TR FARRESS SIS S
o S
TATAAAATT

s Gcmsssrocrr
MTTTTAWTV A AR AT AT AT BRAGATATTTGGGC
| GEATCATAAT T @cam@mmﬁm&%memqmmmem
. CTA &@Mﬁ%ﬁ%@%mﬁmmmmﬁ AAAAAAL

| TAO . TEAGHPHIGAETIOTEFGTTCRARTTATAR CAAGATAGGGGG

15 ATTTGTGGGGGCATCGGAGGCCCCCACGGTACGGTACAGACTGCACAAGTGGAATI‘
CGTAT AAAAGTACACTI‘CTI‘CTATFTGATATTGA’ITTGAATAAGGTG’ITTCAACC'ITA
'ITGCATTGC’ITCTATTAGG’ITTTGA’I'TAGAATAAGGTTTATAGGTCGTCGTCTCTCTC
TGCCCGTGGTITI‘GTGTGTI’ATA’I“ITITACCCTCTTTC’ITTACGATI‘CA’[TGTCATTAT
CGAGGTTI‘GTTITTCACAGAATTGTCTCAATCCC'I"TTGGGTTTATGAGC’I’ITTGCA’IT

20 AGTAGAGATCCA’ITTGCAGTCTGTGA‘ITGCACT'I'ITCGTGAATATGTITAACAGAGTT

ACTGAATCAGGATTACGGTITC'ITGGCT'I'TGAT‘ITTACTAATATCTGACATCTGTGAT

AACCTACAGCAAATACTACAACATGAAGAAGGGCCGCAAACATGGAGAAGCATCTC

| ) CAA'[TTGTGACAAAATTGTA'ITTAGTAAGGTGATGAAAGTCTI'CATI‘GATACATTAT
| ATGCACGAGGCTCCTTGAATATTGGCCAAAAGCCCATI’AAATCACATTTACCTGCAA
CATAATCCTCTTGACTACTCAAATCTCATGTI‘GAG'ITGTAAT’ITTTCTCAGGTAAAGC
AAGGATTGGGAGGGAATGTGCGGCTTATFCTATCTGGTGCAGCACCTCTI‘TCAGCTC
ATGTGGAAGAGTTCTTGCGAGTTGTGGCATGTTGTCATG’[TCTGCAAGGATATGGTA
| TAGTTGAAGTCAGCCTTTGTGCTTGTGATAAGTTCTTI‘ITTTCCCTTTACCAGCTGTG
: CACACTGGCTGCAACATGAACATTTATTATTATGTTGATCCAAATGTAGGTCTGACG

30 GAGAG'ITGTGCGGGGAGTTTTGTCTCTTTACCTAATGAATTGTCAATGCTI‘GGTACTG

TGGGGCCTCCCAGTACCAAACATAGATGTACGCCTGGAATCTGTTCCCGAAATGAAT

_ TATGATGCCC'ITGCTAGCACACCACGGGGGGAAATTTGTATCAAAGGAAATACATTA

TTCTCAGGATACTACAAACGTGAAGACCTCACCCGTGAAGTATTGATTGATGGATGG

25
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ACAG r r ATCATGATGAMCAATACAAT( 3G f TCCAAATCYAATAACC] r ATr CCACTACA 15 .
ACATTAAACTCACCATAATGGTGATTCCAATTGAGTGT- f CCTACATAATTATCATCAT 9 May 2005
AATTCTTACT TGGCAGGATACAAAAAATAATAATGGGTAAGGTAATTAAAAATTAA ay
AATAAT TATLHdA4AGT TTTTATr ATGGTGACAAAGT TTGATAATCATTATTAAAI T CGGCGAT
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ATGT AAKEEEAEN S CTITOCE 3TACC  ATC
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TTATTATAAGOM-, GTGGGAGAAACAAAATT.

ATGT ARANGEAACRAT P G RAMTATRATTGAEAG AR MM%WK%QAGCWCACAAG

ACASAGTGA TAT TR AT £ AARGH AT A ALK FRAT 1 COTOTCAGCTATTG
TACGAA @I&@WZWTTCTCGGATAT
CAGT ARG A TR O AR AAOATRCS

GAMG TAGOICAAASCTARBEAPBATATT @@ATGATTGGCAAA
W@&W&ATCTATCTTAGAGAGCTCTT AA

-. AT G T AT BT EAACET CODOREGLTATEIFGHRACB TGTGTCAAAAT
T ACOAGCCGT GG CACTGT GATACGT GCCGGGAG=
T Tréﬁﬁ%m@mmmmmmmammwgﬁ% CTTAAGCGCATC

TGIACGCCTGCGAATCTGT
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R R I e e e e
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t @HCE@?@ : @GwthHAgg I%Eﬂ ﬁmﬂyﬁg
o ccccCTTTTTTATO{TTICA&A?ATWATGMT?&%GGTTTATCAATTCATACTGAAAT

ATTATAATCTTTACTCAGCTAAAAGGTTTTGAATTCTI'I‘GGATCC

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
ATGGTGAAGTI'TGTGTCAACTAATAGAAGAAAAAATAAATTATTTATATAACTCTAC
TAATGTATTATH‘TATTTTGTAAAATTGATTTA'ITTATATI‘ATTTCTACTAAATTGATG

g




system (pronmega). Poly (ArRNA was purified using oligo(dl)-cellul GCse spl n
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bl ATGAAAAAGGCGACTCTTAGC'ITGTGTGTTGGGAATTGTGTTAAGTI‘ATATGGGAAA

GGAAATATTCCACTGTCAATAGTTTATTATAAGCAAGTGGGAGAAACAAAA’ITAAAT
| ) ATGTI‘A'ITITGAAGGCAACAGTAATAATATAATTATAAATTAAAATAACATAATI‘I‘A
GGCTTAATI‘TA_ATTAATGGTAAACTATAAAAAAAAGTCA'I'I"ITTGT'ITGCTTCAGATI'
25 A-CA'I"I'TTAGTCACTTATGTI'TGAAATGTTACGTTTTAGTCACTTACATTACCGT’ITTGT
TACGAAGTGGTCACTTTACCATTAAACTCTATTACCTCCCTAACGACAGTCCTACGT
GGCAGTCAAAATGAATTTTAAATGCTAAC'ITGGACGTCCAGTTGCTGGGACAT’ITTC
' CGGTTCACCTACAGCCACCTAATACTTAGGCGCTATATATTTTCCCAAAATTATTCTC
: ‘CACATTTCACTCCCAGAGCCCTCCATCTATGTAGAGAGCTGTAAGAGAGAATATAAA
30 AAAGGGAAAGCTAGCTGAGGATCGTI‘TGA’ITTI‘GGACATTTTGGGATCC




hybridi zati on reveal ed the CoFS cDNA transcripts accunul ated | argely i n
cotton anthers, and also accunulated nore or less in petals mj 20:6
transcripts were not detected in RNA from fibers , ovules, s? I, aves
and root syos@fRsfar®- 2). This result shows that CoFS cDNA 20 expression is
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m nutg’?ﬁ&h&er réeﬁog\flkng t he supernatant, each pellet was resuspended in 10
m lysis buffer and incubated at 65 Cfor 30 minutes. Ten nilliliters

chl orof orm was added to each tube and m X SRdRheftionl Ne sanpl es
“then were Budohevingneiintmg MG G ﬁ*%ﬁ)l%%s '}S{%%te super nat ant was

LransEeriede 1o el 8&&%@@ 169cRA B@HentEn QRIS CBBS Gelomst or m

extra once m)r The supernatant was transferred to a
clgan tube, andE,Qpr@sgéalmlU:attbﬁmﬁmnol was added to each tube for DNA

prieci pitation. After centrlfugl {118
washed wi t Colen setiamete surfigeFigH ﬁdewtbga%‘rﬁtﬁmﬂi&’r%a Hﬁgﬁﬁggf/\/e n

T R e o YL LA R ePrlocobbppiitatal o iibMEas

Cot t of© e partially digested wth BanHl ghltljthe
DNA fra 2\?%%@ gedidhingheo nks aﬂdhypaﬁotﬂs\wer@&}im sipgile 5P
i

(Stra cotton genom c libraries were_s CoFS
gene ofRRASRRMNSLOS emamdnwnﬁeﬁgttmplmswweaf%n &B‘E%i %&E}% anlds'%@

' b truct ed |
(bniesbhptoncRoRl BN A PoIEe Jorig SPESRo s TR pears S 16ves

successi vel y gl of _each CGeno I ggf@atdnheere

t enpl anBNA@mﬁeatpﬂﬂhﬁ@th%He?%ﬁﬁf%lﬁ%ry f)érﬁgga%h?sh\é’esre used as
tenpl atesg.in_the eco  ABCRuM@Sc DN AL tvidle ated s terGp m mnute,
foI | ov@&alf? %‘?‘%ﬁ‘y {}g?ﬁ%ﬁg gﬁ%déﬁﬁl& seconds and 68 C for 4 nminutes and a

]ﬁée aiphy e C for 6 mnutes. Target PCR bands were purified
u5|ng a necl ea

DLfferegtIall c:{lsp(;lgr gnalysm was camcd out with the Differential Display Kit (Clontech).

First-strand cDNA. was synthesised Wlﬂl 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

by two cycles consisting of 94 C for 2 minutes and 40 C for 5 minutes
60 C for 1 minute

25 C for 5 minutes, followed
and 68 C for 5 minutes, and then 25 cycles consisting of 94 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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101). The screens reveal ed 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 pronoter ?Mﬂyo?rQOSThree
CoFS pr or(géeé?mt,h ments (0.7, 1.4 and 2.6 kb respectlvel y) were isol at ed
fromthe norre wal ker I|brar|es g‘&é{awg& c%e@g _Ilf]lted
from (S@Ath eyvaﬁeﬁogud(;blelanthemt’gﬂfpﬂal PRECH Eﬁ yp? r %Df) . Th
sequences a rovi ded i n Fvedaingid ona
<o nBeBgsitg IBRPNATA) ricl e RERREh

anal ysiese BIg rrze t unction ofhélheeﬂOog)S
promoter |n. ant X PhERShed cDNAmere@uE@qgenb’ subcloned igtp a
fragnﬁ?ﬁenege%‘%lhﬁg&aggﬁi%&ﬁﬁognd a 2.5 kb fragnment of the CoFS pronoter
were fii g ugﬁ&dGUS codi ng seguence |n t he gene expression vector

.pBI 121 aC| ng the 30 CaM/35 rono afRrd icHNA
Vecs or s wel’E) mﬁkmwbmb@%ﬁ@mc SPWI %nggg&td géltyonBam-lr cS| te were

created by . PCR at the 5':en i0n withkotdl RNA ifoldtel froaBo FS
. pr onDtSPresFigy paEES ?“@%@?ﬁzﬂ?‘ g |b?/ %r@ﬁnﬁﬂh nlgfbri‘d% ' °

II[gLéBal nHI fra%s}?@n&

initia i Q%MST glgf stmg, Reavee rOO’FSL'aWEF gt 2005
WO ozlﬁﬁﬂ%gwgsﬁtagfﬂﬁfng thesegG:S prorm er_ {1 agments “\@?udgg% ed with
H nd | dNARbrBaHod Nosthernttilet andlygiesi s'“"i’”sgf’a ed by agar ose gel

cl ectrophoresis. Three c ric @{%cﬁﬁrﬁh 146 nferybriuges by
gener aseeérat?ﬁqﬂrﬁﬂéms?‘(fﬁ Qd éle(gel§ .m%trfﬂﬁ Hg&gh{? frag ms%t [ espect ively,

glp aci ngl Ek’%l‘% BRA RHARGH Blots wgﬁe%ybﬁ&xsbhl thxprbssEab selution (Gles e&‘ﬁ) H@8121
or®

prom)ter/GUS fusion gene constr ct
transf M@p@m?yobeé\gf@amﬂt 13 a%ﬁﬁs%r]mgﬁgg ng the

pBl 121 vector containing a Ca |6g¢s @R PO BYESDS F6T F0-60
pg)slthmnuaga) r &sfter hyhaidizinnabe ﬁ’ ? efétconsﬁ?lﬁtlvgp pronoter, active

all plant tissues. Qdell et al., Nature 313:810-812, 1985; Ow et al.

Proc. TMAH$S- Acad ScL USA 84: 4870- 4874, 1987: McCabe nd '\{?qrhbn%i'—@NA
Bi ot echnol . ghgcﬁ%@wﬁa%&dedtm as k@75 e @Fwﬁémgm@ il"s fi g

- promoter/GUS fusion genes were tr nsfe.rr t baci ens
st r@i nfa@hert4fat fotiod trdure 7HRIPEI0 &\féfg é?ﬁtg out u5| ng E ‘

| eaf -di sc,  method, (Horsch gﬁ)@&ﬂﬁl | femve Nowhem blot i nt o
pi eces: Bygwica R8s Und RGO ﬁf%%“?‘éea" %%wokg ¥

r obact erl a susgeny n for, five
m nut e%‘%{p&ﬂ@g@%ﬁé& R ETSRN Altapsaiptsvncemylated Jaege WB‘“ﬁg AR th |

ng/ L 6 hours at 28 C and transferred, ont di um
cont ai Ris8@cdfulagdimbare ﬂF;GG amp%thlas hut thepe TRRRPISY er.g 4} &g‘ff%%gagﬁ Rk HoniT®

Kananyci n-resi stant (transf ) m%t;@dhaxmsmmﬂﬁ or med
shoot s fiherseovyles, S ie[aﬂgs %és'%rﬁ%tzﬁ'e on NG medi um wi th 50- 100 ngy/ L

%lx}?r s;l;&f afn?lfé? Sgéaﬁglﬁé&aﬁco plants were transpl anted to soil for

Example 2.  Isolation and Structure Analysis of CoFS Gene
as in Example 1. Tobacco seeds were surface-

followed by

} Plant materials from cotton were prepared
sterilized with 70% ethanol for 30-60 seconds and 0.1% HgCl, for 15 minutes,

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 matenals.

. Total DNA was extracted and purified from leaves of cotton and tobacco plants according

to the following method. Leaf tissues (z-4g) were thoroughly homogenised in liquid N,. The

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
Ten milliliters

was

resuspended in 10 ml lysis buffer and incubated at 65 C for 30 minutes.

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
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.- Transgeni c tobacco plants possessing the chineric CoFS pronoter/GJS gene
(or 20 35SI GUS gene), and negative control, non-transforned plapts were
anal yzed by DNA Sout hern blot hybridization and by GUS hi_sto%%%?(pgp
assay. Fﬂgg@&ﬂﬁ{n bl ot analysis, total genomic DNA fromthe transgenic

t obacco veés was digested with restriction en SERALALSH cRin nagAr ose
gel s, clilBehform esation was nensatadinies Mo fry I 8HSTHE gga§bty cagllreﬁl ary blotting.

DNA Southern bl pts were hybrd.di zed i Recisttatioho A fleCcentrifegi)g at 68
C wi t and @.6piQkups @B@@Pﬁﬁﬁﬂ?{%ﬁgg &]D%CPE% omfpgg}g?sl ing (Promega Prine; T\E&Eene
Label 55@@@%3&'@' B@E%s%e*m@Ai&astaﬁsh' hed , with ievastizrel. WEheisplaiehernemig BNA

0. 1 . 0. Oxg or 3 0-60 m nutes. The '2P-1abelled nylon nenbranes
ver e gxpesafiitRivedriayietid watat fori@e.C for aut or adi ograph. See Fig. 4 for the

results. Hi stochenical assays .for GUS activj i SoRoN SlahRbDICA wrsant s
wese condudtaitbn geoewicdP N EFaEeH Ve8! é%‘%:ﬁ; elga‘;pe?g\?i ouslg, Jeff erson,

Plant M| . Bj.ol. .Rep. »,5.387-4 76 aomaéhipvivete o imubié Bt § givof Z4Rsh
t i ssu®artially, 3???%‘1"@?1#%"%%’ gm?ﬁ%eu%gtgeﬂdagl n X-gluc (5-brono-4 . on

chi or guBeas 00l @liaube] dR combu emmmicENA s OTorD SIEoNS N P B8 hat e
(PH 7. 6?, et hyl ene di am netetraacetic acid (EDTA), 0.5 MM potassi um
f er r ogwpmicles dokted by lGenoxiegVatk PCRI A cheni cal ) overnight. The stained

plant materials then cleare ! e GRIVRrdbGEeROME WalkeORIt057470
rinsing w t‘ﬁellw\ﬁ; r%%’@?ﬁ?ﬁ%?"@%ﬁ%ﬂ??@%l ye, and t he sanpl es .were

exari Rgﬁi %{%n ) ?%g?‘%%?ﬂb‘eﬁ‘)ﬂi 1E&ds|of conoruplelats weasrdigastrdobite IVSEBEEHPn 5. The

redhl ot analysis denonstrated that .CoFS Stgene
vas  idhbogledt@fedittly, pﬁﬂﬁ@haphmoyéw@ﬁ@PHWE?‘@a"tbﬁ’aﬁngé’ r?%%%%:tg%rﬁi %é]lsggeni C

pl ants were obtained and 5 tran%&nt gg éog% soil to grow to maturation.
Consi sdigestedDNA waeligated fa SermBm I 1R B ot anal ysis of cotton, the qUS

gene driven_by the » K aipResdtibng fleteycannietl euﬁwsylveb’kﬂrlé]s%fed
i n tobacco Eﬁ%gfé‘?ngm a g@ Vi E%/S\é%f GUS gene under Co,FSfG_?r%t gaéﬂ?s al so
?ﬁt re)g:a lsli(gerﬁagﬁ\ér e% i ssug‘grﬂwaalsrsthe tegﬁr!:iplgéﬁ gﬁggggig l;mw @Eﬁﬁageid
This r ﬁyPCﬁ@@d@ﬁWmM%@@m%tf‘ﬁé 387 bl ot anaIPysis, P'ndi cat es

t hat the CoFS, pronmter j,s . : 15R26hds SdFE faxp meseroanda Hngle
transcEi farilomuty, W?%bypfgﬁfd%sﬁ? Eer S. wRef erences Qdel | _JT, Na%ﬁ?iﬁChua

N-H 1985, .j | 506 hainted. TAMSROR dandswesquiitied SBIE SEPPSH ) e 15
caul i fF%%gﬁl&(rﬁrg{s]%%g virus 35S pronoter. Nature, 313:810-2. the caulifl ower
nosai cigiy.us 3 5 S Ov DW Jacobs JD, Howell SH,  1987. Functional regions

of RNA .pronoter determ ned by.u -1 Onicilbes ecetaiped e 4:801kb
reporter of W@ﬁﬁ?@?rﬁvﬁﬁ?éjwagp?gﬁ%?b@%él%%ﬁd/. Sci. USA, 84:4870-4.

M8 oDl LY ohd i1, Bl il ¥er cBbmiedar SIR13 Bh catoreDNA fTRgREBtCA/IEF B3 s
vi &%paPPiet tor fragments (0.7, 1.4 and 2.6 kb, respectively)

"of CoFS promoter region. Three CoFS promo .
‘ The complete CoFS gene isolated from

were isolated from the cotton Genome Walker libraries.

cotton was 8.4 kb in length, including 2.6 kb promoter region. The sequences are provided i

“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 T site and a BamH 1 site

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

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

12




20 bonbar.drrent of neristens. Biotechnology, 11:596-8. John ME, 1996.
Structural characterization of genes corresponding to cotton fiber NnRNA,
E6: reduced E6 protein in transgenic plants by antisense gen8MayZ8b Mol .
Bi ol ., 3%@@%@0 306. kawai M Aotsuka. S, Uchimya H 1998. Isolation of
a cotton’ )ene: a honol ogue of 25 adenyl CV: Bah8d. Aiodhei n

hi ghl \DieX oasksdg therGCoR$ prometer dTagmgHES WY, ‘%{#geﬁ]t@ﬁﬁd %E?x‘gf o@’, ’
39(12):1380-3. Song P.a | | en ) frouhHRRBEs! Théstdhmerdé CaFSot t on

fi ber mm&m%%%%gﬁﬁypﬁfggﬁeg%oﬂgy differential display. Biochim

&ggg%ﬁwé%r@é%%%&h&s 3R5s dederadl Biplnstrtiun bOthe Talh 14 o} 4&&HTaa@ G enki ns JN,

oni ng and characterjzatiaqn f cott |
t r ansf,er,cBf¢d1p) Bplcing tixpCaliV T4 prpmstesy ’é‘&@&(}?’ﬂd ﬁ&lﬁ%’?"@ £F‘|%SS_°%§|B(|%1¢% %ctor.
_Bi ophys.” Acta, 1344(2):111-4. 14 9 May 20 R fo8habtby] A,
Pet$rson M helGHIRS p@,mofgé@.lfgvﬁ‘%%gg%ep%)@%tf‘?cgsg%@‘%éé/gf%%%gont al re ulyation of
cotton gepne FHL2A nst r.atj Pie 1[p21mtoimbnmidimga£‘aMs‘§¥i% c plants.
.Plant A %?tmlw'%i‘g%t@”?g%ﬁi%?"%%ggﬂl l\/ng and Crow LJ, 1992  Cene .
expr e;@@%@?&r 9 Gisih froRei as ©hesitivegeamitrol. HEERMY 35Biemotes Nt ANYE.  sci .
USA, :5769-73.* Jefferson RA 1987, AssayiLigochi iRkl SpidE.
pl ant sprotdwgerhdfivgenell plagt Bssuay sl eﬁa&f’%?ﬁ'kgﬁg ?Q’ %S ; @)mg&%g,?;%dggg e
Jefferson RA . Kav; . a Mi { ONRrtinedl, Bivtechpol dir3eniPés a
sensi tNG@MSVe&gg%qr@Bbﬁzxfgg& on &rr%rgéglrl in hi gher %ﬁ ants.. EﬁI\/B%J ,
O B o Spb O Wl bon AR pihidiérrGUS Aysicaroganes Bere BRI S| 1
re S

| ation O X "novel MYB-donmai n enes def t di.st | '
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regul ated.in a tissue- j S h-for e Mirauhds. gnfgrted Qe §X - 404.
John vescimesed PERH AR g

) tton pol |l en-specifi ol | r se
% sy napasa o oglis B 18 WGPl OISR
obacco. Plan . Biol., . : - . 0- ers P,
1993. MBMMS\lm@M@%%ﬁ@ B—ﬁ]ﬁig%@l%%@ grﬁ{gg‘f ﬁ%l }iﬁﬁappl i C?Eﬁr ioglns.
Plant Cell, 5 1217-29, Rhoots 9Redl# eotdaV ThkGeihsfoinkd sk s wore cu
char ac BSPAPYEGHSY @%@rgnﬁglphﬁﬂﬂg mai ze pol ygal act ur ng.aﬁﬁg %e%efn,ﬂ;a- L¥.dgenber s

whi ch g, £ BhE S5l SIS @ediatrewith SDerM0due/bl kopHBNiL

plants were franspianted to soil for growing to maturity. '
_Transgenic tobacco plants possessing the chimeric CoFS promoter/GUS gene (or
. were analyzed by DNA Southern

20 35S8/GUS gene), and negative control, non-transformed plants -
blot hybridization and by GUS histochemical assay. For Southern blot analysis, total genomic
DNA. from the transgenic tobacco leaves was digested with restriction enzymes, separated on
: ) agarose gels, and transferred onto Hybond-N nylon membranes by capillary blotting. DNA
'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

the blots were washed at 68 C in 0.1x SSC, 0.5% SDS for 30- A
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

13



261-71. Bird CR Smth CIS, Ray JA, Mureau P, Bevan MN Bird AS, Hughes S,
Morris PC, Gierson 25 D, Schuch W 1988, The tomat o pol ygal act ur onase
gene and ri pining-specific expression in transgenic plants. ?Mayt2000| .

Bi ol ., 11?], S‘E;loﬁgo Brown SM Crouch M., 1990. Characterization of a gene
famly ab SEh? y expressed in Cenothera_organensis gol | en t.hat shows
SeqUeREEn s il FOVA dind PO%ethagel scessoniys end Fiesamplessiyre cxambed b ~ 30
Gierson D, Tucker GA Keen J, Raﬁ'\], Biﬁ.d , Schuch W 1986. Sequenci ng
and i plestogiabed dicretly sk uadeBNRIEPTRES 5 1§mit o pol ygal actgﬂrd(z;n[%%e. Nucl .
Acids Res.,_ 14: 8595-603.  deiffifstrhten tRA CoFSaromott/, gene A3
I\/ascarenhag‘hﬁlﬁ?su%gg.soﬁﬁg?ﬁ%‘%%?l at idon ofﬁa@apol I en-.?;eci fic CDNA Cf‘ ong
from %ﬁ%ﬁ%ﬁﬁnﬁq idbac&Pneael Morefhan0 ©batco transgarhc plnts Were® W WO
;

02/ 05 'sin VM Yamaguchi J, McCorm.ck S 989. l-C1~and
Sper ophyiglanted pr sedisogmowfio manirAen. spRRSIFPR: "ﬁ‘ghé’? I Fﬁ?ltgglt\% g%%%ﬂnto%?rgt 0

anthers. Plant Cell, 1. 727-36. I : L84 GnBEficdl®Bdand strongly
O-ganaaﬁyﬂsbf@%%@[]ﬁlﬁ&%eaﬂwf% a S?O%rgggﬁatl. Acad. 9%ci. USA, 81:

2801-5. 5 Kagl.t unow u ity 60&USHenYAneoEoF vproGadtetsagali®s, 1990.
Di f f e FERIESTE ﬁﬁg&%cér%h Jlé'pﬂ%agl%egert\}é ex Ursggs'si_on p;@ter s _occur doL{f}érng

ant herg.fenalin RVRMds, stileanhd Sdghes, but nQGIEW.ﬂVIthW tegted pﬁﬁ"gss?rno a E,
Antonov L, Atanassov A, 1998. pressj.o f. - ihd ghalctHeen
synt hmmdsiwmlg@memﬁﬁwféﬂ%ﬁsﬁd‘?fﬂiﬂb‘é?%é’?g{o Q%Fggggrt%é devel opnent in

Ni coti ana syl vestris. .Pl.ant j is abfs to cbhf9t ifitQzeink expressiGest the),
THE $bof ar: Yf%‘fﬁd"é?%ﬁﬁﬁgﬂ%ggpé%%%ﬁsi zat ioon of ip%f)m | en- speci fic CDNA

encodi,ng._a. VEriaGA hhtbrsprotein (GARP) from potato Sol anum
berthahltS(?thS.;l:l %: ant I\/g:{l Biol., 33: 291-300. Treacy BK, Hattori J,

Prud' honme 1, Barbour E, Boutilier K, Baszczynski CL, Huang B, Johnson DA,

M ki BL, 1997. Bnml, a Brassica pol - ific gene. Plant Mol. Biol., 15
34:603-11. Agnes IN, Drouaud J, Haok%&rgﬂ , Pelletier G Guerche grgofltggg

| sol atjon: of RES 08 S MRERETRG0R of DN Ascuspess eeizgd fpr aghy!
devel o%%ghﬁ’(yg@ﬁ%%aggggaﬁg?ophyte. Pl ant Ml ._éyg' ol., 40: 857-72. 16 9

I\/a¥/%2005 %ﬂfﬁﬁerﬁibshﬁaﬁm@ﬂS@m@ebW=%ﬁ e encodi ng an
an

( - i fi t L.S] i hi . ) |
wher gir'ﬁ:vglg%\h JLS@@&&"S{%@ Sﬁ[—&ﬁgg&shn tonal &éﬁ@%ﬁh&fmﬁﬂ@w@pﬁl c ES3§ene

RNA promoter determined
activity. Proc. Natl. Acad. Sci. USA, 84:4870-4.
" McCabe DE and Martinell BJ, 1993, Transformation of elite cotton cultivars via particle

by use of the firefly luciferase gene as a reporter of promoter

20 bombardment of meristems. Biotechnology, 11:596-8.
John ME, 1996. Structural characterization of genes cotresponding to cotton fiber mRNA, Eé6:

reduced E6 protein in transgenic plants by antisense gene. Plant Mol. Biol., 30(2):297-

306.

Kawai M, Aotsuka S, Uchimiya H, 1998. Isolation of a cotton
' d during fiber elongation. Plant Cell

CAP gene: a homologue of

25 adenylyl cyclase-associated protein highly e}{presse
Physiol., 39(12):1380-3.

Song P and Allen RD, 1997. Identification

by differential display. Biochim. Biophys. Acta, 1351(1):305-12. .

Ma dp, Liv HC, Tan H, Creech RG, Jenkins JN, Chang YF, 1997. Cloning and characterization

30 of a cotton lipid transfer protein gene specifically expressed in fiber cells. Biochim.

Biophys. Acta, 1344(2):111-4.

of a cotton fiber-specific acyl carrier protein cDNA

i4



nol ecul e conprises the nucl eoti de sequence set forth in SEQID No:2. 2. A
transgeni c plant expressing a transgene under control of an anther-specific
the pronoter of the cotton CoFS gene, wherein said pronoter BMayst086

conpri si ”go(i%ﬁf 9‘,es t he nucl eotide sequence set forth in SEQ ID No:2. 17
9 Nhy 200 02/ 057470 SEQUENCE LI STING <110>

é{ Jian ég\%auoé% bao
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cat gggttgc gtattaaagt tcactgaega ttot gcaaat at qtt at ;%Itaat
t gat ggaa BIH 268 Ceowt &0, wﬁa@emr@mnm@@w pﬁﬁ%ﬁ

‘agatt at't a Nallvesdc 86l BB SUMRIGGALE aaa t ot S?Zaéif e aéé?f;a?aif tat gact
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.t gggg tca agttgtgaa tatatttgag agtatttacg
caaacat t t g btFe 003387865, tttttccttt ggtcttttgt tcttegttge ccattcgttc

-gagtttgett tcgctatatt 480 ttaatgcctt agagaatttt att
gagagtjbﬁ’agonﬁaﬁe,d{a'\agagl‘é%, B%I*taﬂé@&s t19§7-t(i9§§3%ﬁ‘ gﬁ‘%&%’&%@f ?S% gg a?J:l
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ggat aaagaa aattaaaaaa aaacaatcgg atataattac aaaaaaataa attgaaatgt 720
gcaat aat ac aaataataat tattgctaaa ggtaaataaa aaatgtaaat aattatcaat 780
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tcttt,-tgctg ctaatggatt ccctgctccg attcc,tggaa tggagagttg ctgggacatt 2760

ttccggttcg
aat aaggat a
ttcgcaat ag
tttcttctaa
gagaaacgt a
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t gaaagattg atggctttcdith ctcaa tgtaaaactg tgaaataaat 3180
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ttacgcaaac
cgttegagtt
tttgtgagag
ctgtgagact
caagttectta
attacaaaaa
ataaaaaatg
actaatagaa
aaaattgatt
attaactata
‘ggtatccaat
gaggtgaaga
gcaactcttg
tatggggaaa

t?%@bt t ag
agadt aca

agt t"tﬁgﬂt acg

7920
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B0O40
8100
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t act gicggggaivdc tatwEeR®

aact

gaEEge 2l

a§fo

ttttatcata
ttagttaaca
tcttaaataa
aaataaacta
gatgatttca
ataatggtga
gatacaaaaa
ttattatggt
atatagtaat
gcaatacatt
aagccatata
gaattgtgtt
agtgggagaa

- attaaaataa

tttgtttget
tacattaccy
gacagtccta
ggacatttte
ttattctecea
ataaaaaagg

<210> 3
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<212> DNR

aa%

atatatta
aagtaattat
aaaaatatat
ataaatttgt
atacaatgot
ttocaattga
ataataatgg
gacaaagttt
gtatatataa
taaaatgecad
gaaatttett
aagttatatg
acaaaattaa
cataatttag
tcagattaca
ttttgttacg
cgtggcagte
cggttecacct
catttcacte
gaaagctagc

<213> Arabidopsis sp-

<400> 3

ggtcactgty
ggctactgty
ggetactgtg
aatgaattgt
atctgttecg

acgtgecgtg
aacgagcegt
aacgagccgt
caatgcttgg
azaaaaaaaa

cattacaagd
tggtgcaaaa
tatatatgee
atatgatgat
tccaaatgaa
gtgttectac
gtaaggtaat
gataatcatt
tgaatctceg
ctgtaaaata
ccggtacceat
ggaaaggaaa
atatgttatt
gcttaattta
ttttagtcac
aagtggtecac
aaaatgaatt
acagccacet
ccagagecect
tgaggatcgt

gctactgtga
ggctactgtg
ggtcactgtg

tactgtgggyg
aactgaattc

{t anat got a acttgg;;”w i
gt ccagttgct 5
aatacttagg cgctatatat ttt OCCgaaagzgigo

ccat ctat gt agagagct gt aagagafaay 28960

ttgatt
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gctact gt ga aacgagccgt g
gctactgtg aacgt
%%EB%&%C%&@%@@ gatasicy .

cttygaatta
ataaataaakt
atttactctc
ttogaatgag
taaggattce
ataattatca
taaaaattaa
attaaattat
gcgatgttgy
tgatgtgaag
gaaaaaggceyg
tattccactg
ttgaaggcaa
attaatggta
ttatgtttga
tttaccatta
ttaaatgcta
aatacttagg
ccatctatgt
ttgattttgg

aacgagcegt
aacgtgcegt
atacgtgecy
ccccatacca
cgagt

ani240ttcH 6¢
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tcatatttta
tattacccca
tttaaazaaad
ggttttaata
actacaacat
tcataattet
aataattatc
taattgagta
ctgttcaaad
ggeggatace
actcttaget
tcaatagttt
cagtaataat
aactataaaa
aatgttacgt
aactctatta
acttggacgt
cgctatatat
agagagctgt
acattttgygg

ggotactgtyg
ggctactgtg
ggagttttgt
aacatagatyg

ttatctattt
tttaatttac
cagttatcat
taaactcacc
tacttggceadg
aataaagttt
aaatatttaa
atcataaaat
acacatggad
tgtgtgttgg
artataagca
ataattataa
aaaagtcatt
tttagtcact
cctcectaac
ccagttgety
tttceccaaaa
aagagagaat
atcc

aacgtgeegt
aacgtgecgt
ctotttacct
tacgectgga
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2400
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