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Abstract Resistance gene hanology sequence fran wheat was isolated by using hanobgy based mehod A
pair of degenerated prmerwas desgned accodd ng to the nucleotide bnding site conserved damains of the cloned
plant disease resistance (R) genes RT-PCR and RA CE were used to obtan the full length sequence of the d sease
resistance hanobgy gene in the near isogenic Ines Td.r19 One open- read ng NBS class of resstance gene analogs
(RGA s) naned S11A11 wasobtaned which was 2923bp n length and encoded 878 am ino acids Bioinfom atics &
nalysis showed the deduced an ino acids of SI/A1l proten consited of a NB-ARC consewed dan ain and m any
leucne- rich repeats (LRR) dan ans The phylogenetic tree analysis indicated a considerable dentity of the proten
encoded by SIJAI11 with that of wheat leaf wst resistance gene Lrl, but a lower s ilarity w ih Lrl 0. The SI1A11
gene appeared not to be induced by Puccmnia triticna and was a constitutve gene w ith low abundance n wheat leaf
tissue by sem + quantitatve RT- PCR. The resistance hanobgy sequence w as successfully obtained in 7'd.rl9, which
provies the shoricut for clon ng of wheat leaf rust resistance gene
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1
Table1l Sequences of the priners used in the isolation
(5-3)
Conserved danains Priner Sequen ce
GGVGKTT( P- loop) S11 GGIGGIGTIGGAAIACIAC
GLPLAL All AR IGCTAR GG ARICC
R=A/G; I=A/T/C/IG
123 RACE
, 5
SIIA1FR1  SIIA1E-R2 3 2
SITA1L-F1 STIATE F2( 2)
5-RACE  3-RACE
SITAT1Ful+ 1 SIIAT1Fult+2
(2
2 RACE
Table2 Thepriners for RACE
(5-3) (bp)

Prin er nane Priner sequence Sequen ce kngth

SIIA1ERI GCCACTGATTTITGTTCTGGTTGTTG CT 27
S11A1ER2 TCCACTCCTGTCCTTCTCITCCCAC 25
SITA1EF1 TGGATGAAATCACATTGAGTGGT CTGGA 28
SITA1EF2 GGAGTITTIGG CIGTITTTCAAGGCAT 26
S1TA11Fulk-1 ACTCTCCTTTCCTCTGAGA CCATC 24
SIIA11Fuli2 CCAACTCTCCTAGTGTCATCCAC 23
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........................ LLIWVCVSTNFD . VVG
GGLGKTTLAKAVYNDESVK . NHFDLKAWFCVSEAYN . AFR
GGMGKTTLAKAVYNDERVQ. KHF GLTAWFCVSEALYD . AFR
GGVGKTTLNMQS INNEL ITKGHQYDVL IWVQMSREFG. ECT
GGSGKTTLS ANIFKSQSVR. RHFESYAWVTISKSYV. IED
GGLGKTTIAQEVFNDKEIE. HRFERRIWVSVSQTFT.EEQ
GGIGKTTLARQVFHHDMVQ. RHF DGF AWVFVSQOQF T. QKH
GGIGKTTTAKAVYNKISSCFDCCCF IDNIRETQEKDGVVY

LTLOILDHVCEDRPYE. .o vvuunnnn. KKSSLNKLQEIL

ITKGLLOQEIGSIDL + v oo v eennnnn VDDNLNQLQVEL
ITKGLLQE IGSTDLKADDNLNOLOVKLKADDNLNOLQVEL
TQQAVGARLGLSWD . v v o ovveennn s EKETGENRALKI
VFRTMIKEF YKEADTQIF....... AELYSLGYRELVEKL

IMRSILENLGDASV. . ....GDDIGTLLRKI

VWORIWQELQPQNGD . ISHMDEHILQGKL

LQOKKLVSEILRIDSGS. . ..ot eunn WGFNNDSGGRKTI
Kinase 2

QENTRNERFLLVMBNHUEEKDRSGH IKLL APLKSNKVKGC

KERLKEKKFL IVL|
KEKLNGKRFLVVL]
YRALRQKRFLLLL|
VEYLOSKRYIVVL]
QQYLLGKRYL IV

FELLETGRYLVVL]|
KERVSRFRILVVL|

Kinase 3a

TESVAKMIGT. . MDEITLSGLDEKEFWLFFKAC
KDSVALMMGH . . . EQISMGNLSTEASWSLFQRH
KESVALMMDS . .
S TALCNNMGA . . EYKELRVEFLEKKHAWELFCSK
DMV ASFPYGIGSTKHE IELLKEDE AWVLESNK
SESVAKRVOARDDKTHRPELLSPDNSWLLECHY
EGVGIHADPK.SFGFKTRILTPEESWKLCEKI
5I¥S MRVLGTLNENQCKLYEVGSMSKPRSLELESKH

WNDMYNE . WDELRNVFVQGDI . GS
WNDNYPE . WDDLRNLFLQGDI.GS
WEEID...LEKTGVPRPDREN.KC
WTTGL...WREISIALPDGIY.GS
WDENLSW. WDKIYQGLPRGQ. . GG
WKEED. . . WDRIKAVFPRKR. . G
DEKFK. . . FEDMLGS . PKDF ISOS

ad

.GAIYMGILSSEDSWALFKRH

AFRNDN . REHHPSLQS IGKQIAKAL
AFENMD . PMGHSELEEVGRQIAAKE
SLEHKD . PKEHPEFEEVGKQIADKC
VWRKDL . . LESSSIRRLAE IIVSKCG
AFPASLEQCRTQNLEFP IARKLVERC
AF A ANDGTCERPELEDVGKE IVTKC
VFHRRDETGTLSDME ANGKEMVTCCG
AFKKNT. . . PPSYYETLANDVVDTT.

GO BOWLODLR
noew OOOOVDDNn

LR
@ wR

)
0

83
102
116
101
107
100
101
10S

121
139
153
139
147
140
140
145

151
169
183
168
178
171
171
173

2 S1A11 7

Fig 2 Alignment of deduced amino acid of NB-ARC
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MSGLLGTVVDAAIGWLVQSILDSFFTERMEAWTREIGLAEDVEKLKFQMRY VOMVLAAAKGRSIDNMPLAQSLDDLRGLIYDSEDVMDELDYY

RLEQQIIEGKGCSAPTGTNLEGSY VSSSTLSSVVKLVCSATSQITDWISHGRKRKREEEGLAHCNMLPLEIKDSISKRINVIVNLLCSNGNSVKGVLQ

LENLRTMATSSKSQNIARDHYMTTSVPIESKVYGRDAERDKIIDLLIKGGSSDLNVLPVVGS[GGVGKTTILVRY VYHAKRIKDHFDLLIWVCVSTNF
DVVGLTLQILDHVCEDRPYEKK SSLNKLQEILQENIRNKRFLLVMDDMW[EEKDRSGWIKLLAPLKSNKV KSVAKMIGTMDEIT
LSGLDEKEFWLFFKACAFRNDNREHHPSLQSIGKQIAKALK|GFPLATJQS VGALLSTEVSYQHWTTVRDKRKSLQGYDDDILPILKLSYDYLPVYL
QRCFSYCSLYPEDYGFDGKELVHAWISQNFVQCKDPTIRLEETGHGYLEKLVDLGFFQKDGSHY VIMHDLMHVLAGMVSSNECATIDGLKSGAIR

ASVRHSSIIIADYDKDEHVSNSSEKFDKILQKGSWHK 607
608
LRTLMLFGRSSIHLSGPLRTLCNEAKC
LRLLSVTGADI SSIYNSSNLFH
LRYI SAYRVSNPAFRQALTRCYH
LQVLDVGISGNDVPTDMNN
LVNLRHLIAHEKVHHAIDCVSNMTS
LQELKFKVQNVGSFEIGQLQSMNE
LVSLGVSQLE NVKTKEEAWAAMLTHKEY
LETMFLSWE NSSMSLQPEAAEDVLDGLQPHQ}
LKTLEITGYGGAISPTWLSSAFSVTS
LRILHLEECREWQILSTHGMHS
LRKLTLIRMLNLMELSVLDLST 878

6 Td.r19
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Fig 6 Thededuced anino acid sequence of theS77AI1 gene fran T cLr19
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Fig 7 Phybgenetic tree of deduced am ino
acid sequences of SIIAI1 gene
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