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Cloning and Functional Analysis of Rice Xal Gene Promoter
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Abstract : A bacterial blight resistance gene, Xal ,confers a high level of specific resistance to race 1 strains of
Xoo in Japan. The molecular mechanism of expression regulation of Xal is obscure,though it was cloned and its ex-
pression and function were studied. In this paper,we analyzed the temporal and spatial expression and different hor-
mones inducibility of Xal promoter,in the T, generation of transgenic rice by fusing Xal promoter with a reporter
gene GUS. The results indicated that GUS expression driven by Xal promoter in roots was higher than in stems and
leaves , especially strong in filling post of roots. GUS expression was increased significantly treated by MeJA and in-
creased slightly by SA and ABA. These results suggested that the resistance of Xal was related to its tissue-specific
expression in filling post. MeJA played a critical role in activity regulation of Xal promoter.
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R:5'-TGCAGAGTGAAAACTAGGTGG-3', VL H 7 i
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TSGR A BR 2w
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18T &R ATy, 25 R KW, HAKEE y 2117bp, 5
GenBank M3 I /%) Xal A8 #9520+ X B0 ( H A&
) AT HX, [RUEE S 99. 54% | HE— 25 F T W 2%
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Fig.1 PCR amplification of promoter of Xal
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=2117 TGGEGAAACTTCTGAGGGAAAGTTTGTCAARAAARATTCAGGTTACCAGTGTTTTGGTGGAC

=20587 ATTTACATACTTATGCAATTTGATATGCTARATGAATTTACTACTAATACATTACATCAR

=1997 TCTTCTGTTTGTARACTGGTTCAATGGACCATTAGAGCTTTCTGTTGACARATTARATGAG
MBS TCA~element

=1937 CTTTGTTCATTTATCCAACAACTTTTCTTTTTCTGAATCTTGCTCCARATTTTGTCATAT

=-1817 TATTGACTATTATTTTTTTTAARCCATGCARATAATTTGTTGATATARCGATGTTCACTT

-1757 GGCATAAGAAATCATAGCAGTGGAGGTAATTTTTTTTCTCTTTCCACTCTGGAARCCCAT

-1697 GCCCCTTTTTTTTTCCTGATTCATTACAAGTGACATTACTGTGCAATCTTGCARCTGTTT
MBS

-1637 CACAGATGCAACCCTTAGTGCTTTGAATAATATAATAAGATAATGATTCCCTTTTAGCTG
=1577 TTCTATGTGCAGCAARTATTATTATTGGCTCCGTTCACTATTTGGTAGATTGTTTCCCAT
-1517 TTCGTTGGACAACCAGAACARCARATCGATTGTATGATTTGTATCTTAGTCCTTTGCAAGT
=1457 AAGGTATTGAGAAAATGACATAATGGGAACAGAGGARAGTGATGTARTTCTGTACCTTATT
TC-rich repeats
-1397 TGTGAACCTTAATGTATACATAATATTTATT TCAGGAAGACGGGACTGAATACATATTTC
-1337 TTAATTCCARAGGCATTCAGGATGTTTATGAAAGATAATTACTGTTGTTTTTAGGAARCA
=-1277 TATTACATCGGCGTTGTCAGGTRAAGCTAACATAGAGTGATGATGTTCATGGTTTCARATG
-1217 AGAATATATATATTCCTCGCATGGACAACTTTACTATGCTTTGTCAAGGAGTATGTAAGG
-1157 CAAACAGTAACAGGGATTTTTGCCAAACTACCAAACTAGGARRGAGATAGACCTTACCGA

-1097 ARATATTATGTATAAAGGTTTCTTGGAATAT TAGAAAAATATARATGACACCGTAGCGTTA
LTR

=1037 GCACGGGCATATTACTAGTAGAACARAAGARRACACTTATGCATTTATACCCARRARARAAC
-1097 CGTAATTAATGGACCGCATTTCGTACTGTGTAGCGGCCCGTCGAAGCATAACTCARACTT
-1037 TTAAGCCAGAGATGGGCCTGGGUCARCATCGACATAARCTGGAATAAGTCCACTTGCCTT
=977 CCCTCRAACTTTACATGGAGTGTGTATGATGGCCCTAATTCCCARATACCAGATGTCGACCC
=917 CTCAARGTCTTCAAAACCATGCARAAGTAGTTCCTCGAGGGTATAGACCATATTTCCCCTGG
=857 TITTCCATTGATGTGGCATATATCAGGGCCCACTACCTGAACCATCGCCACGTCCAGTCCT
LTR COTCA-motif ABRE
=797 ITCGGCCTGTTCGCGATGACGAGCTCGGCCACCACCTCAACATCGTCCATGCTGCGGIGA
=737 TGGCGAGGAGACAGCTGEEGACGETGARCCTCATAGCTCCGTCTGTTGCAACATCCTCTCG
CCGTCC-box
=677 CCATGCTCACGCCGCCACGACACCCTTGTCCTCCTGCTCCGTAGCAGCCTCGCAAGCTCA
-6l7 CeCCGCGGCCTCATCGAGGTCCCCTGTCCCCGAGCCGCTTCTAGCATCGATGAGCTGAGG
=557 AGCTCCCCCACTGCCGAGGCGATGACGATTTGGCAGGGAGGGCTCGATTCGCCCACTCCA
CAAT box CGTCA-motif
=497 ATTCGCAGCGTCACACCTCCCCTCCCCCCTCCTATTCATCCACCACCAACGCGGATAGGA
-437 GAAGGGATAGAGGAAGGTGTGCGTGGACACTTACATGTTGGTTCCATATTTTTTTTTTAC
TATA box
=377 TCGGATGCCACGTCAGATAAAACAACCGTCGGTCAACATTTTITCGTAGTGGGGATTAGGGE
=317 ATGTCATACATGACTCGACGCAGAGCTGAGGGATGGCAAGTGAACTTATTCCCATAAACT
=257 TCCAARAGTTTGGAATGCTCAACTTAGGCTTCTCTTCGGATGCTGAAGTGCTAATGGEGCC
=197 AAATAACCAACTAGCCCACAGCCCATCGAAGTGGAAGCCGACGAGTCCACCGTCAACGCG
=137 GCAGTAGTAATCCGAGAARAACGCGGGTCGCGCGAAGCAATCGATCATCATCAGACGATTA
=77 ATCCACGACGACCAGGAGCGCTGCCCCGAGCCACACGCCCACACGCACTGGTGARTCTTC
=17 TCCTTTCCACCTAGTTTTCACTCTGCA
B2 Xal BEEBZFEIRKXERTH
Fig.2 cis-elements in the promoter of Xal
TCA-element ; SA BTG s MBS : TR B2 TCAF ; TC-rich 38 BEE 5 M A TG ; LTR ARIRBIZ JT1F ; ABRE : ABA i TTIF
CGTCA-motif: Me-JA J3 % JCAF ; CCGTCC-box: 43 1E 2 A FKAR ST
TCA-element ; cis-acting element involved in salicylic acid responsiveness, MBS:MYB binding site involved in drought-inducibility,
TC-rich; cis-acting element involved in defense and stress responsiveness, LTR ; cis-acting element involved in low-temperature responsiveness,
ABRE; cis-acting element involved in the abscisic acid responsiveness, CGTCA-motif ; cis-acting regulatory element involved in the MeJA-responsiveness,

CCGTCC-box ; cis-acting regulatory element related to meristem specific activation
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Fig.3 Histochemical staining of GUS driven by promoter of Xal in different organs
A B 25, C I DR X (100 x ) 5 E AR X (200 x )
A:Roots, B :Stem, C: Leaf , D ; Meristematic zone( 100 x ) , E; Elongation zone (200 X )
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Fig.4 GUS activity in different organs and in different stages of transformed rice
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