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Supplemental Figure 1. Association of genotypes and phenotypes of the Xa2, Xa31(1), CGS-
Xol;; and Xal4 transgenic Kitaake plants in TO generation. Lesion lengths (centimeter)
derived from inoculation of ATal3 are presented above the gel images of PCR-amplicons from

individual plants with gene specific primers.



Supplemental Figure 2 Nucleotide sequences of and predicted amino acid sequences
encoded by Xa2, Xal4, Xa31(t), CGS-Xol1; and Xa45(t). The genomic fragments cloned into
pCAMBIA1300 were Sanger sequenced. The promoter sequences are in green lower letters. The
sequence for start and stop codons are red and shaded in yellow; between them are introns in
blue lower letters shaded in grey, the sequences encoding for 93 amino acids repeats are
alternating red and blue upper letters. The terminator sequences are in black lower letters. The
predicted amino acids sequences follow the DNA sequences of individual genes.

>Xa2

ttcaggaagacgggactgaatacatatttcttaattccaaaggcattcaggatgtttatgaaagataattactgttg
tttttaggaaacatattacatcggcgttgtcaggtaagctgacatagagtgatgatgttcatggtttcaaatgagaa
tatatatattcctcgcatggacaactttactatgctttgtcaaggagtatgtaaggcaaacagtaacagggattttt
gccaaactaccaaactaggaaagagatagaccttaccgaaaatattatgtataaaggtttcttggaatattagaaaa
atataatgacaccgtagcgttagcacgggcatattactagtagaacaaaagaaacacttatgcatttatacccaaaa
aaaaaacgtaattaatggaccgcatttcgtactgtgtagcggcccgtcgaagcataactcaaacttttaageccagag
atgggcctgggccaacatcgacataaactggaataagtccacttgceccttceccctcaactttacatggagtgtgtatga
tggccctaattcccaataccagatgtcgacccecctcaagtcttcaaaaccatgcaaagtagttcctcgagggtataga
ccatatttcccctggtttccattgatgtggcatatatcagggecccactacctgaaccatcgccacgtccagtecttt
cggcctgttcgcgatgacgagctcggccaccacctcaacatcgtceccatgectgeggecgatggcgaggagacagctggg
acggtgaacctcatagctccgtctgttgcaacatcctctecgecattcectcacgececgecacgacacccttgtectectyg
ctccgtagcagcctcecgcaagctcacgeccgcggectcatcgaggtececctgtececccgagecgettectagecatecgatga
gctgaggagctcccccactgccgaggcgatgacgatttggcagggagggctcgattcgeccactccaattcecgcageg
tcacacctcccctecceccecectectattecatccaccaccaacgecggataggagaagggatagaggaaagtgtgecgtgga
cacttacatattggttccatatattttttttactcggatgccacgtcagataaaacaaccgtcggtcaacattttte
gtagtggggattagggacgtcatacatgactcgacgcagagctgagggatggcaagtgaacttattcccataaactt
ccaaaagtttggaatgctcaacttgggcttctcttcggatgctgaagtgctaatgggccaaataaccaactageccca
cagcccatcgaagtggaagccgacgagtccaccgtcaacgcggcagtagtaatccgagaaaacgcgggtcgecgecgaa
gcaatcgatcatcatcagacgattaatccacgacgaccaggagcgctgccccgageccacacgcccacacgcactggt
gaatcttctcctttccacctagttttcactctgcagtctectectectagectactactectgecttaccatectegett
gttgcagccctcecttgcacacgccattggccacagtccaaggactgectectgttccgATGGAGGAGGTGGAAGCCGGT
TGGCTGGAGGGCGGGATCAGGTGGCTGGCGGAGACCATCCTGGATAACCTGGACGCCGACAAGCTGGATGAATGGAT
TCGCCAGATTAGGCTCGCCGCTGACACCGAGAAGCTACGGGCTGAGATCGAGAAGGTGGATGGGGTGGTGGCTGCCG
TGAAGGGGAGGGCGATCGGGAACAGGTCGCTGGCCCGATCGCTCGGCCGTCTCAGGGGGTTGCTGTACGACGCCGAC
GATGCGGTCGACGAGCTCGACTACTTCAGGCTCCAGCAGCAGGTCGAGGGAGGAGgtactgtctttgcatatatcecyg
tgccttttaattaagtttgcaagctgegttgcctgcaacaatggtgtattggecgtcagtttccaatccatgettgtg
ctacagTTACTACACGGTTTGAGGCTGAAGAGACGGTCGGAGATGGAGCAGAGGACGAGGACGATATTCCGATGGAC
AATACTGATGTACCGGAGGCAGTGGCGGCAGGCAGCAGCAAGAAACGGTCCAAGGCATGGGAACACTTTACTACCGT
AGAGTTCACTGCTGACGGGAAGGATTCTAAAGCACGGTGCAAGTACTGCCACAAGGACCTATGTTGCACATCTAAGA
ACGGGACATCAGCTTTGCGCAACCATCTCAATGTTTGCAAGAGGAAACGTGTAACAAGTACTGACCAACCGGTAAAT
CCATCAAGgtaatgctaatggagttctgaatttagtgtaaatccgttgaagtgtaaatttggccecgttacatctget
caagatctcattctgtctctaatcttctaatagccaactcatggtcattttttttcctaatatatagtaccggtgat
ggtgcaccaaatgtaattagatgcaaggaaacaaaagtgaacaattgtatatatcaaatataattatatctaaaaca
tgagtagtgtatcaaatccaattctttcaaaaatctactatgcaaaattgagtgacaaaatctgctgectttttttt
tttacagaaagcaaccaattaatataagtcaaatataaaaacgctttgtagtctccaataaaatagctcattgtttc
gtttatacttatgtttataaatttaaatttaaaacttaattttggagttgattttgtggttttcttttcatcctatt
ttattttacaacatttgattttgaatagttaagaatgcgtatataaaaattttacccataagttattttttaaattg
ttaataaatcgtaaggataatcataagtataagtgaaacgattcgctcttcatctacttaagattgcgttatattge
tgacctttctaatcgcctaaccacgatcacatgectcttccagTGCCGGTGAGGGTGCATCAAATGCAACTGGTAATT
CAGTTGGCAGAAAAAGGATGAGAATGGATGGGACTTCAACACACCACGAGGCAGTTAGCACGCACCCTTGGAACAAG
GCTGAACTTTCCAACAGGATCCAATGCATGACTCATCAGTTAGAAGAGGCTGTAAATGAGGTTATGAGGCTATGTCG
ATCCTCAAGTTCAAACCAGAGTCGACAGGGTACACCACCGGCCACAAATGCAACAACATCGTCTTATCTTCCGGAGC
CCATAGTGTATGGGAGGGCTGCAGAGATGGAAACCATCAAACAGCTGATCATGAGCAATAGATCTAATGGCATAACC
GTCCTGCCAATTGTAGGCAATGGAGGGATAGGAAAAACCACTTTGGCGCAACTGGTCTGCAAAGATCTGGTAATTAA
AAGTCAGTTTAATGTTAAGATATGGGTGTATGTATCTGATAAATTTGATGTAGTTAAGATTACAAGGCAGATTTTGG
ATCATGTCTCCAACCAGAGCCACGAAGGAATAAGCAACCTTGATACGCTTCAGCAGGATCTTGAGGAACAAATGAAA



TCTAAGAAGTTCCTCATTGTCTTAGATGATGTGTGGGAAATCCGTACAGATGACTGGAAAAAACTACTGGCTCCTTT
AAGACCTAATGATCAGGTGAATTCATCACAGGAAGAGGCAACAGGTAATATGATAATTTTGACAACTCGTATACAGA
GTATTGCCAAAAGTCTTGGAACAGTACAATCAATTAAGTTAGAAGCTCTGAAAGATGACGATATATGGTCACTATTT
AAAGTGCATGCTTTTGGTAATGATAAACATGATAGTAGTCCAGGCTTACAGGTTCTTGGGAAGCAAATTGCTAGCGA
GCTAAAAGGCAACCCACTGGCAGCAAAAACTGTGGGTTCACTATTAGGAACGAATCTTACCATCGATCATTGGGATA
GCATTATAAAGAGTGAAGAATGGAAATCCCTGCAACAAGCTTATGGCATCATGCAAGCGCTGAAGTTGAGCTATGAT
CATCTATCCAACCCCTTACAGCAATGCGTCTCTTATTGTTCTCTTTTCCCCAAGGGTTATTCTTTCAGCAAAGCACA
ACTAATACAAATATGGATTGCTCAAGGATTTGTGGAAGAATCCAGTGAGAAGTTGGAGCAGAAAGGATGGAAATATC
TAGCTGAGTTGGTAAATTCGGGTTTCCTTCAGCAAGTTGAAAGCACACGGTTTTCATCAGAATATTTTGTTATGCAC
GATCTTATGCATGATTTAGCGCAAAAGGTTTCACAAACAGAATATGCAACTATAGATGGCTCAGAGTGCACAGAGTT
AGCCCCAAGTATACGCCATTTGTCAATAGTAACTGATTCTGCATACCGCAAGGAGAAATATAGAAACATATCTCGTA
ATGAGGTGTTTGAGAAAAGGTTGATGAAAGTTAAGTCAAGGAGTAAGTTGAGGTCACTGGTATTAATTGGGCAATAT
GATTCTCATTTTTTTAAATATTTCAAAGATGCTTTCAAGGAAGCACAACATCTGCGACTGCTGCAGATCACTGCAAC
TTATGCTGATTCTGATTCATTTCTCTCCAGTTTGGTAAATTCTACACATCTCCGGTATCTGAAAATTGTGACCGAAG
AATCCGGCAGAACTTTGCCCCGATCTCTAAGGAAGTATTACCATCTTCAAGTACTAGATATTGGCTATAGATTTGGA
ATTCCCCGTATATCTAATGATATAAATAATCTTCTCAGCCTGCGGCATCTTGTTGCATATGATGAAGTGTGTTCTTC
CATTGCTAACATTGGTAAAATGACCTCACTTCAGGAACTAGGCAATTTTATTGTTCAGAATAATTTAAGTGGTTTTG
AGGTGACACAATTGAAATCCATGAACAAGCTTGTACAACTTAGTGTGTCTCAGCTTGAAAATGTTAGAACTCAGGAG
GAGGCATGTGGGGCAAAACTGAAAGACAAACAACACTTAGAAAAGCTACATTTGTCCTGGAAGGATGCATGGAATGG
ATATGACAGTGACGAAAGCTATGAAGATGAATACGGCAGTGATATGAATATAGAAACAGAAGGGGAGGAACTGTCAG
TTGGTGATGCCAATGGTGCCCAAAGCTTACAACATCACAGTAATATAAGCTCTGAACTTGCTTCAAGTGAGGTGCTC
GAAGGTCTTGAACCACATCACGGCCTCAAGTATCTACGGATATCTGGGTATAATGGATCTACCTCCCCAACTTGGCT
TCCTTCTTCACTTACCTGTCTGCAAACACTTCATCTAGAAAAATGTGGAAAATGGCAAATACTTCCTTTAGAAAGGC
TAGGGTTACTTGTAAAGCTCGTGTTGATCAAAATGAGGAATGCAACAGAACTCTCAATCCCTTCACTGGAGGAGCTT
GTGTTAATTGCATTGCCAAGCTTGAACACATGCTCCTGCACTTCCATCAGGAACTTGAACTCCAGTTTAAAGGTTCT
GAAAATTAAGAATTGCCCTGTACTGAAGGTATTTCCCTTGTTTGAGATTTCCCAGAAATTTGAAATCGAGCGGACGT
CGTCATGGTTGCCCCATCTTAGCAAGCTTACCATCTATAATTGTCCTCTTTCCTGTGTGCACAGTTCTCTGCCACCT
TCCGCAATCAGTGGTTATGGAGAATATGGAAGGTGTACCCTTCCGCAATCACTTGAGGAACTTTACATCCATGAGTA
TTCTCAAGAAACTCTGCAGCCCTGCTTTTCAGGGAACCTCACTCTCCTGAGAAAATTACATGTACTGGGAAACTCAA
ATTTAGTGTCTCTGCAGCTCCATTCCTGCACAGCACTCGAAGAGTTGATAATTCAAAGCTGTGAGTCTCTTAGTTCT
CTGGATGGCTTGCAATTGCTTGGCAATCTCAGGTTGCTGCAGGCACATAGATGCCTCAGTGGTCATGGAGAAGATGG
AAGGTGTATCCTTCCGCAATCACTTGAGGAACTTTACATCCATGAGTATTCTCAAGAAACTCTGCAGCCCTGCTTTT
CAGGGAACCTCACTCTCCTGAGAAAATTACATGTAATGGGAAACTCAAATTTAGTGTCTCTGCAGCTCCATTCCTGC
ACAGCACTCGAAGAGTTGATAATTCAAAGCTGTGAGTCTCTTAGTTCTCTGGATGGCTTGCAATTGCTTGGCAATCT
CAGGTTGCTGCGGGCACATAGATGCCTCAGTGGTCATGGAGAAGATGGAAGGTGTATCCTTCCGCAATCACTTGAGG
AACTTTACATCCATGAGTATTCTCAAGAAACTCTGCAGCCCTGCTTTTCAGGGAACCTCACTCTCCTGAGAAAATTA
CATGTACTGGAAAACTCAAATTTAGTGTCTCTGCAGCTCCATTCCTGCACAGCACTCGAAGAGTTGATAATTCAAAG
CTGTGAGTCTCTTAGTTCTCTGGATGGCTTGCAATTGCTTGGCAATCTCAGGTTGCTGCAGGCACATAGATGCCTCA
GTGGTCATGGAGAAGATGGAAGGTGTATCCTTCCGCAATCACTTGAGGAACTTTACATCCATGAGTATTCTCAAGAA
ACTCTGCAGCCCTGCTTTTCAGGGAACCTCACTCTCCTGAGAAAATTACATGTACTGGGAAACTCAAATTTAGTGTC
TCTGCAGCTCCATTCCTGCACATCACTCGAAGAGTTGAAAATTCAAAGCTGTGAGTCTCTTAGTTCTCTGGATGGCT
TGCAATTGCTTGGCAATCTCAGGTTGCTGCAGGCACATAGATGCCTCAGTGGTCATGGAGAAGATGGAAGGTGTATC
CTTCCGCAATCACTTGAGGAACTTTTCATCAGTGAGTATTCTCTAGAAACTCTGCAGCCCTGCTTCCTGACGAATCT
CACCTGCTTAAAACAATTAGAGGTATCAGGCACCACAAGTTTAAAATCTCTAGAACTGCAATCATGCACTGCACTCG
AACATTTGAAGATTCAAGGTTGTGCGTCGCTTGCTACATTGGAGGGGTTGCAATTCCTCCACGCCCTCAGGCATATG
AAAGTATTCAGATGCCCTGGCTTGCCTCCATATTTGGGGAGTTCGTCAGAGCAGGGCTATGAGCTATGCCCACGACT
GGAAAGGCTCGACATCGATGACCCCTCTATCCTTACCACGTCGTTCTGCAAGCACCTCACCTCCCTCCAACGCCTAG
AGCTTAACTATTGCGGAAGTGAAGTGGCAAGACTAACGGATGAGCAAGAGAGAGCGCTTCAGCTCCTCACGTCCCTG
CAAGAGCTCCGGTTTAAGTATTGCTACAATCTCATAGATCTTCCTGCGGGGCTCCACAGCCTTCCCTCCCTCAAGAG
GTTGGAGATCCGGAGTTGCAGGAGCATCGCGAGGCTGCCGGAGAAGGGCCTCCCACCTTCGTTCGAAGAACTGGATA
TCATCGCTTGCAGTAATGAGCTAGCTCAGCAGTGCAGAACTCTAGCAAGCACTCTGAAGGTCAAAATTAATGGGGGA
TATGTGAACTGAttactcggtggcttgttaggcgcacctttttccacctgecccaactggegtgggectecgttcaggeg
ttcaagctgctgtaaattccattgccgcaatgacgaccttcagaaccgttacacaatacaaaggacatatgatggcet
agatcaactgtcgcagagctagctttggttcacctgaaaacataaggccaaacgcgtggttcttttaatcagaagta
tcaaaaattggttttggtttttaacgaaaagatgttagaaattggttttaatgtgccagattctgtaccagaattct
gtattttgctccgtaattctgtgctacgactgatgttgtatttaactgatagcaatcgaccggcaaaaccaatccgce
tccaatgcattgtcacatacaaattctataattctatctactgaaaaggatgattgctgttcattttcgtgattaca



gaaggaactgtgtatatcgtgctattttggcattccccattggtcceccaggttgtgectecggatcageccaattteggt
ggttaattcactttgttgtgtcctctgtgcactcaagaattgttcgcacatgcaattcagttgagcatcgcactacg
caagttttttttgttaacaaaggagtggttgacagcattgcaggttgctaaaaccgtgtcaaaaatttgctaacaaa
agaattctcttcagaaatagtatgaaaataaatgccacataagtaatctgagtaaaacagacagaatcactagagaa
gactaacgacaaaatcttctttttcaatttctgtggtgaaaaactcactaactccgcatataatctcatgtatgcat
tggaggtgcataccatttcgatcatgtatgcatttagctgaacattatcaagaagcaaatttattgcacgggcaaac
ataagctaaactaattctcaagcaatttaataatcacaaaacagtctgcaataccaagatatataaaacttttgcca
gcatggagcaacaacaccgaaacactacaatcaagacagctcccagaaaagattatatgttgctacttcaattgceca
cagttacaatcacccataatgacacatcaaattacataagagtattaagagtatatgacagttgtaacaaaacaact
gcattgagaactagaacagacagccacatgaaccatattcacttcttcagatcagaaagcctggtgaactaccagtce
taccaattgctaccgtagtctccatttttcacttatatgtacataggacacctgcgctatcagaatagccacaaagce
cagttcactcgctacaaattaatcttgactaaatccaaacagataccaactcctcttaatcaacttacaaaacacct
acacttttggtgtctctacaccaccaatcacacaaaaggaaattaatcatccaccaactcgtatcctactgttagaa
tggaggccttacaccagagaatgggcattgccagattctgagacactgtcecctttgagctcececctga

>XA2
MEEVEAGWLEGGIRWLAETILDNLDADKLDEWIRQIRLAADTEKLRAEIEKVDGVVAAVKGRAIGNRSLARSLGRLR
GLLYDADDAVDELDYFRLQOQQOVEGGVTTRFEAEETVGDGAEDEDDIPMDNTDVPEAVAAGSSKKRSKAWEHFTTVEE
TADGKDSKARCKYCHKDLCCTSKNGTSALRNHLNVCKRKRVTSTDQPVNPSSAGEGASNATGNSVGRKRMRMDGTST
HHEAVSTHPWNKAELSNRIQCMTHQLEEAVNEVMRLCRSSSSNQSROQGTPPATNATTSSYLPEPIVYGRAAEMETIK
QLIMSNRSNGITVLPIVGNGGIGKTTLAQLVCKDLVIKSQFNVKIWVYVSDKFDVVKITRQILDHVSNQSHEGISNL
DTLQODLEEQMKSKKFLIVLDDVWEIRTDDWKKLLAPLRPNDQVNSSQEEATGNMIILTTRIQSIAKSLGTVQSIKL
EALKDDDIWSLEFKVHAFGNDKHDSSPGLOVLGKQIASELKGNPLAAKTVGSLLGTNLTIDHWDSIIKSEEWKSLQOQA
YGIMQALKLSYDHLSNPLQOCVSYCSLEFPKGYSEFSKAQLIQIWIAQGEFVEESSEKLEQKGWKYLAELVNSGFLQQOVE
STRESSEYFVMHDLMHDLAQKVSQTEYATIDGSECTELAPSIRHLSIVTDSAYRKEKYRNISRNEVFEKRLMKVKSR
SKLRSLVLIGQYDSHEFFKYFKDAFKEAQHLRLLOQITATYADSDSFLSSLVNSTHLRYLKIVTEESGRTLPRSLRKYY
HLQVLDIGYRFGIPRISNDINNLLSLRHLVAYDEVCSSIANIGKMTSLOELGNFIVONNLSGFEVTQLKSMNKLVQL
SVSQLENVRTQEEACGAKLKDKQHLEKLHLSWKDAWNGYDSDESYEDEYGSDMNIETEGEELSVGDANGAQSLQHHS
NISSELASSEVLEGLEPHHGLKYLRISGYNGSTSPTWLPSSLTCLOTLHLEKCGKWQILPLERLGLLVKLVLIKMRN
ATELSIPSLEELVLIALPSLNTCSCTSIRNLNSSLKVLKIKNCPVLKVFPLFEISQKFEIERTSSWLPHLSKLTIYN
CPLSCVHSSLPPSA
ISGYGEYGRCTLPOSLEELYIHEYSQETLQPCEFSGNLTLLRKLHVLGNSNLVSLOQLHSCTALEELITIQSCESLSSLD
GLOLLGNLRLLQAHRC
LSGHGEDGRCILPQSLEELYIHEYSQETLOQPCEFSGNLTLLRKLHVMGNSNLVSLOQLHSCTALEELIIQSCESLSSLD
GLOLLGNLRLLRAHRC
LSGHGEDGRCILPQSLEELYIHEYSQETLOQPCEFSGNLTLLRKLHVLENSNLVSLOQLHSCTALEELIIQSCESLSSLD
GLOLLGNLRLLQAHRC
LSGHGEDGRCILPQSLEELYIHEYSQETLOPCEFSGNLTLLRKLHVLGNSNLVSLOQLHSCTSLEELKIQSCESLSSLD
GLOLLGNLRLLQAHRC
LSGHGEDGRCILPQSLEELFISEYSLETLOQPCFLTNLTCLKQLEVSGTTSLKSLELOSCTALEHLKIQGCASLATLE
GLQFLHALRHMKVFRC
PGLPPYLGSSSEQGYELCPRLERLDIDDPSILTTSFCKHLTSLORLELNYCGSEVARLTDEQERALQLLTSLOELRF
KYCYNLIDLPAGLHSLPSLKRLEIRSCRSIARLPEKGLPPSFEELDITACSNELAQQCRTLASTLKVKINGGYVN

>Xa31(t)

ttcaggaagacgggactgaatacatatttcttaattccaaaggcattcaggatgtttatgaaagataattactgttg
tttttaggaaacatattacatcggcgttgtcaggtaagctaacatagagtgatgatgttcatggtttcaaatgagaa
tatatatattcctcgcatggacaactttactatgctttgtcaaggagtatgtaaggcaaacagtaacagggattttt
gccaaactaccaaactaggaaagagatagaccttaccgaaaatattatgtataaaggtttcttggaatattagaaaa
atataatgacaccgtagcgttagcacgggcatattactagtagaacaaaagaaacacttatgcatttatacccaaaa
aaaaccgtaattaatggaccgcatttcgtactgtgtagcggecccgtcgaagcataactcaaacttttaagccagaga
tgggcctgggccaacatcgacataaactggaataagtccacttgeccttceccectcaactttacatggagtgtgtatgat
ggccctaattcccaataccagatgtcgacccctcaagtcttcaaaaccatgcaaagtagttectcgagggtatagac
catatttcccctggtttccattgatgtggcatatatcagggcccactacctgaaccatcgeccacgtccagtecttte
ggcctgttcgcgatgacgagctcggccaccacctcaacatcecgtceccatgectgecggecgatggcgaggagacagctggga



cggtgaacctcatagctccgtctgttgcaacatcctctecgeccatgctcacgececgeccacgacacccttgtectectge
tccgtagcagecctcecgcaagctcacgecgecggectcatcgaggtecectgtececcecgagecgettectagecatecgatgag
ctgaggagctcccccactgccgaggcgatgacgatttggcagggagggctcgattcgeccactceccaattecgecagegt
cacacctccccteccceccectectattcatccaccaccaacgcggataggagaagggatagaggaaagtgtgegtggac
acttacatattggttccatatattttttttactcggatgccacgtcagataaaacaaccgtcggtcaacatttttceg
tagtggggattagggacgtcatacatgactcgacgcagagctgagggatggcaagtgaacttattcccataaactte
caaaagtttggaatgctcaacttgggcttctcttcggatgctgaagtgctaatgggccaaataaccaactagcecccac
agcccatcgaagtggaagccgacgagtccaccgtcaacgcggcagtagtaatccgagaaaacgcgggtcecgegecgaag
caatcgatcatcatcagacgattaatccacgacgaccaggagcgctgccccgageccacacgcecccacacgcactggtyg
aatcttctcctttccacctagttttcactctgcagtctecctcectectagectactactectgecttaccatecctegettg
ttgcagccctcecttgcacacgceccattggccacagtccaaggactgectectgttccgATGGAGGAGGTGGAAGCCGGTT
GGCTGGAGGGCGGGATCAGGTGGCTGGCGGAGACCATCCTGGATAACCTGGACGCCGACAAGCTGGATGAATGGATT
CGCCAGATTAGGCTCGCCGCTGACACCGAGAAGCTACGGGCTGAGATCGAGAAGGTGGATGGGGTGGTGGCTGCCGT
GAAGGGGAGGGCGATCGGGAACAGGTCGCTGGCCCGATCGCTCGGCCGTCTCAGGGGGTTGCTGTACGACGCCGACG
ATGCGGTCGACGAGCTCGACTACTTCAGGCTCCAGCAGCAGGTCGAGGGAGGAGGTACTgtctttgcatatatcegt
gccttttaattaagtttgcaagctgegttgecctgcaacaatggtgtattggecgtcagttteccaatccatgettgtge
tacagttactACACGGTTTGAGGCTGAAGAGACGGTCGGAGATGGAGCAGAGGACGAGGACGATATTCCGATGGACA
ATACTGATGTACCGGAGGCAGTGGCGGCAGGCAGCAGCAAGAAACGGTCCAAGGCATGGGAACACTTTACTACCGTA
GAGTTCACTGCTGACGGGAAGGATTCTAAAGCACGGTGCAAGTACTGCCACAAGGACCTATGTTGCACATCTAAGAA
CGGGACATCAGCTTTGCGCAACCATCTCAATGTTTGCAAGAGGAAACGTGTAACAAGTACTGACCAACCGGTAAATC
CATCAAGgtaatgctaatggagttctgaatttagtgtaaatccgttgaagtgtaaatttggccecgttacatctgcectce
aagatctcattctgtctctaatcttctaatagccaactcatggtcattttttttcctaatatatagtaccggtgatg
gtgcaccaaatgtaattagatgcaaggaaacaaaagtgaacaattgtatatatcaaatataattatatctaaaacat
gagtagtgtatcaaatccaattctttcaaaaatctactatgcaaaattgagtgacaaaatctgctgecttttttttt
ttacagaaagcaaccaattaatataagtcaaatataaaaacgctttgtagtctccaataaaatagctcattgtttcg
tttatacttatgtttataaatttaaatttaaaacttaattttggagttgattttgtggttttcttttcatcctattt
tattttacaacatttgattttgaatagttaagaatgcgtatataaaaattttacccataagttattttttaaattgt
taataaatcgtaaggataatcataagtataagtgaaacgattcgctcttcatctacttaagattgcgttatattget
gacctttctaatcgcctaaccacgatcacatgectcttccagTGCCGGTGAGGGTGCATCAAATGCAACTGGTAATTC
AGTTGGCAGAAAAAGGATGAGAATGGATGGGACTTCAACACACCACGAGGCAGTTAGCACGCACCCTTGGAACAAGG
CTGAACTTTCCAACAGGATCCAATGCATGACTCATCAGTTAGAAGAGGCTGTAAATGAGGTTATGAGGCTATGTCGA
TCCTCAAGTTCAAACCAGAGTCGACAGGGTACACCACCGGCCACAAATGCAACAACATCGTCTTATCTTCCGGAGCC
CATAGTGTATGGGAGGGCTGCAGAGATGGAAACCATCAAACAGCTGATCATGAGCAATAGATCTAATGGCATAACCG
TCCTGCCAATTGTAGGCAATGGAGGGATAGGAAAAACCACTTTGGCGCAACTGGTCTGCAAAGATCTGGTAATTAAA
AGTCAGTTTAATGTTAAGATATGGGTGTATGTATCTGATAAATTTGATGTAGTTAAGATTACAAGGCAGATTTTGGA
TCATGTCTCCAACCAGAGCCACGAAGGAATAAGCAACCTTGATACGCTTCAGCAGGATCTTGAGGAACAAATGAAAT
CTAAGAAGTTCCTCATTGTCTTAGATGATGTGTGGGAAATCCGTACAGATGACTGGAAAAAACTACTGGCTCCTTTA
AGACCTAATGATCAGGTGAATTCATCACAGGAAGAGGCAACAGGTAATATGATAATTTTGACAACTCGTATACAGAG
TATTGCCAAAAGTCTTGGAACAGTACAATCAATTAAGTTAGAAGCTCTGAAAGATGACGATATATGGTCACTATTTA
AAGTGCATGCTTTTGGTAATGATAAACATGATAGTAGTCCAGGCTTACAGGTTCTTGGGAAGCAAATTGCTAGCGAG
CTAAAAGGCAACCCACTGGCAGCAAAAACTGTGGGTTCACTATTAGGAACGAATCTTACCATCGATCATTGGGATAG
CATTATAAAGAGTGAAGAATGGAAATCCCTGCAACAAGCTTATGGCATCATGCAAGCGCTGAAGTTGAGCTATGATC
ATCTATCCAACCCCTTACAGCAATGCGTCTCTTATTGTTCTCTTTTCCCCAAGGGTTATTCTTTCAGCAAAGCACAA
CTAATACAAATATGGATTGCTCAAGGATTTGTGGAAGAATCCAGTGAGAAGTTGGAGCAGAAAGGATGGAAATATCT
AGCTGAGTTGGTAAATTCGGGTTTCCTTCAGCAAGTTGAAAGCACACGGTTTTCATCAGAATATTTTGTTATGCACG
ATCTTATGCATGATTTAGCGCAAAAGGTTTCACAAACAGAATATGCAACTATAGATGGCTCAGAGTGCACAGAGTTA
GCCCCAAGTATACGCCATTTGTCAATAGTAACTGATTCTGCATACCGCAAGGAGAAATATAGAAACATATCTCGTAA
TGAGGTGTTTGAGAAAAGGTTGATGAAAGTTAAGTCAAGGAGTAAGTTGAGGTCACTGGTATTAATTGGGCAATATG
ATTCTCATTTTTTTAAATATTTCAAAGATGCTTTCAAGGAAGCACAACATCTGCGACTGCTGCAGATCACTGCAACT
TATGCTGATTCTGATTCATTTCTCTCCAGTTTGGTAAATTCTACACATCTCCGGTATCTGAAAATTGTGACCGAAGA
ATCCGGCAGAACTTTGCCCCGATCTCTAAGGAAGTATTACCATCTTCAAGTACTAGATATTGGCTATAGATTTGGAA
TTCCCCGTATATCTAATGATATAAATAATCTTCTCAGCCTGCGGCATCTTGTTGCATATGATGAAGTGTGTTCTTCC
ATTGCTAACATTGGTAAAATGACCTCACTTCAGGAACTAGGCAATTTTATTGTTCAGAATAATTTAAGTGGTTTTGA
GGTGACACAATTGAAATCCATGAACAAGCTTGTACAACTTAGTGTGTCTCAGCTTGAAAATGTTAGAACTCAGGAGG
AGGCATGTGGGGCAAAACTGAAAGACAAACAACACTTAGAAAAGCTACATTTGTCCTGGAAGGATGCATGGAATGGA
TATGACAGTGACGAAAGCTATGAAGATGAATACGGCAGTGATATGAATATAGAAACAGAAGGGGAGGAACTGTCAGT
TGGTGATGCCAATGGTGCCCAAAGCTTACAACATCACAGTAATATAAGCTCTGAACTTGCTTCAAGTGAGGTGCTCG



AAGGTCTTGAACCACATCACGGCCTCAAGTATCTACGGATATCTGGGTATAATGGATCTACCTCCCCAACTTGGCTT
CCTTCTTCACTTACCTGTCTGCAAACACTTCATCTAGAAAAATGTGGAAAATGGCAAATACTTCCTTTAGAAAGGCT
AGGGTTACTTGTAAAGCTCGTGTTGATCAAAATGAGGAATGCAACAGAACTCTCAATCCCTTCACTGGAGGAGCTTG
TGTTAATTGCATTGCCAAGCTTGAACACATGCTCCTGCACTTCCATCAGGAACTTGAACTCCAGTTTAAAGGTTCTG
AAAATTAAGAATTGCCCTGTACTGAAGGTATTTCCCTTGTTTGAGATTTCCCAGAAATTTGAAATCGAGCGGACGTC
GTCATGGTTGCCCCATCTTAGCAAGCTTACCATCTATAATTGTCCTCTTTCCTGTGTGCACAGTTCTCTGCCACCTT
CCGCAATCAGTGGTTATGGAGAATATGGAAGGTGTACCCTTCCGCAATCACTTGAGGAACTTTACATCCATGAGTAT
TCTCAAGAAACTCTGCAGCCCTGCTTTTCAGGGAACCTCACTCTCCTGAGAAAATTACATGTACTGGGAAACTCAAA
TTTAGTGTCTCTGCAGCTCCATTCCTGCACAGCACTCGAAGAGTTGATAATTCAAAGCTGTGAGTCTCTTAGTTCTC
TGGATGGCTTGCAATTGCTTGGCAATCTCAGGTTGCTGCAGGCACATAGATGCCTCAGTGGTCATGGAGAAGATGGA
AGGTGTATCCTTCCGCAATCACTTGAGGAACTTTACATCCATGAGTATTCTCAAGAAACTCTGCAGCCCTGCTTTTC
AGGGAACCTCACTCTCCTGAGAAAATTACATGTAATGGGAAACTCAAATTTAGTGTCTCTGCAGCTCCATTCCTGCA
CAGCACTCGAAGAGTTGATAATTCAAAGCTGTGAGTCTCTTAGTTCTCTGGATGGCTTGCAATTGCTTGGCAATCTC
AGGTTGCTGCGGGCACATAGATGCCTCAGTGGTCATGGAGAAGATGGAAGGTGTATCCTTCCGCAATCACTTGAGGA
ACTTTACATCCATGAGTATTCTCAAGAAACTCTGCAGCCCTGCTTTTCAGGGAACCTCACTCTCCTGAGAAAATTAC
ATGTACTGGAAAACTCAAATTTAGTGTCTCTGCAGCTCCATTCCTGCACAGCACTCGAAGAGTTGATAATTCAAAGC
TGTGAGTCTCTTAGTTCTCTGGATGGCTTGCAATTGCTTGGCAATCTCAGGTTGCTGCAGGCACATAGATGCCTCAG
TGGTCATGGAGAAGATGGAAGGTGTATCCTTCCGCAATCACTTGAGGAACTTTACATCCATGAGTATTCTCAAGAAA
CTCTGCAGCCCTGCTTTTCAGGGAACCTCACTCTCCTGAGAAAATTACATGTACTGGGAAACTCAAATTTAGTGTCT
CTGCAGCTCCATTCCTGCACATCACTCGAAGAGTTGAAAATTCAAAGCTGTGAGTCTCTTAGTTCTCTGGATGGCTT
GCAATTGCTTGGCAATCTCAGGTTGCTGCAGGCACATAGATGCCTCAGTGGTCATGGAGAAGATGGAAGGTGTATCC
TTCCGCAATCACTTGAGGAACTTTTCATCAGTGAGTATTCTCTAGAAACTCTGCAGCCCTGCTTCCTGACGAATCTC
ACCTGCTTAAAACAATTAGAGGTATCAGGCACCACAAGTTTAAAATCTCTAGAACTGCAATCATGCACTGCACTCGA
ACATTTGAAGATTCAAGGTTGTGCGTCGCTTGCTACATTGGAGGGGTTGCAATTCCTCCACGCCCTCAGGCATATGA
AAGTATTCAGATGCCCTGGCTTGCCTCCATATTTGGGGAGTTCGTCAGAGCAGGGCTATGAGCTATGCCCACGACTG
GAAAGGCTCGACATCGATGACCCCTCTATCCTTACCACGTCGTTCTGCAAGCACCTCACCTCCCTCCAACGCCTAGA
GCTTAACTATTGCGGAAGTGAAGTGGCAAGACTAACGGATGAGCAAGAGAGAGCGCTTCAGCTCCTCACGTCCCTGC
AAGAGCTCCGGTTTAAGTATTGCTACAATCTCATAGATCTTCCTGCGGGGCTCCACAGCCTTCCCTCCCTCAAGAGG
TTGGAGATCCGGAGTTGCAGGAGCATCGCGAGGCTGCCGGAGAAGGGCCTCCCACCTTCGTTCGAAGAACTGGATAT
CATCGCTTGCAGTAATGAGCTAGCTCAGCAGTGCAGAACTCTAGCAAGCACTCTGAAGGTCAAAATTAATGGGGGAT
ATGTGAACTGAttactcggtggcttgttaggcgcacctttttccacctgeccaactggecgtgggectecgttcaggegt
tcaagctgctgtaaattccattgccgcaatgacgaccttcagaaccgttacacaatacaaaggacatatgatggcecta
gatcaactgtcgcagagctagctttggttcacctgaaaacataaggccaaacgcgtggttcttttaatcagaagtat
caaaaattggttttggtttttaacgaaaagatgttagaaattggttttaatgtgccagattctgtaccagaattctg
tattttgctccgtaattctgtgctacgactgatgttgtatttaactgatagcaatcgaccggcaaaaccaatccgcet
ccaatgcattgtcacatacaaattctataattctatctactgaaaaggatgattgctgttcattttcgtgattacag
aaggaactgtgtatatcgtgctatttttgcattcacattgtgtcccaggttgtgectcggatcageccaattteggtgg
ttaattcactttgttgtgtcctctgtgcactcaagaattgttcgcacatgcaattcagttgagcatcgcactacgca
agttttttttgttaacaaaggagtggttgacagcattgcaggttgctaaaaccgtgtcaaaaatttgctaacaaaag
aattctcttcagaaatagtatgaaaataaatgccacataagtaatctgagtaaaacagacagaatcactagagaaga
ctaacgacaaaatcttctttttcaatttctgtggtgaaaaactcactaactccgcatataatctcatgtatgecattg
gaggtgcataccatttcgatcatgtatgcatttagctgaacattatcaagaagcaaatttattgcacgggcaaacat
aagctaaactaattctcaagcaatttaataatcacaaaacagtctgcaataccaagatatataaaacttttgccage
atggagcaacaacaccgaaacactacaatcaagacagctcccagaaaagattatatgttgctacttcaattgceccaca
gttacaatcacccataatgacacatcaaattacataagagtattaagagtatatgacagttgtaacaaaacaactgc
attgagaactagaacagacagccacatgaaccatattcacttcttcagatcagaaagcctggtgaactaccagtcta
ccaattgctaccgtagtctccatttttcacttatatgtacataggacacctgcgctatcagaatagccacaaagecca
gttcactcgctacaaattaatcttgactaaatccaaacagataccaactcctcttaatcaacttacaaaacacctac
acttttggtgtctctacaccaccaatcacacaaaaggaaattaatcatccaccaactcgtatcctactgttagaatg
gaggccttacaccagagaatgggcattgccagattctgagacactgtecctttgagetcectga
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MEEVEAGWLEGGIRWLAETILDNLDADKLDEWIRQIRLAADTEKLRAEIEKVDGVVAAVKGRAIGNRSLARSLGRLR
GLLYDADDAVDELDYFRLOQOQVEGGGTTRFEAEETVGDGAEDEDDIPMDNTDVPEAVAAGSSKKRSKAWEHFTTVEF
TADGKDSKARCKYCHKDLCCTSKNGTSALRNHLNVCKRKRVTSTDQPVNPSSAGEGASNATGNSVGRKRMRMDGTST
HHEAVSTHPWNKAELSNRIQCMTHQLEEAVNEVMRLCRSSSSNQSRQGTPPATNATTSSYLPEPIVYGRAAEMETIK



QLIMSNRSNGITVLPIVGNGGIGKTTLAQLVCKDLVIKSQFNVKIWVYVSDKFDVVKITRQILDHVSNQSHEGISNL
DTLQODLEEQMKSKKFLIVLDDVWEIRTDDWKKLLAPLRPNDQVNSSQEEATGNMIILTTRIQSIAKSLGTVQSIKL
EALKDDDIWSLEFKVHAFGNDKHDSSPGLOVLGKQIASELKGNPLAAKTVGSLLGTNLTIDHWDSIIKSEEWKSLQOQOA
YGIMQALKLSYDHLSNPLQOCVSYCSLEFPKGYSEFSKAQLIQIWIAQGEFVEESSEKLEQKGWKYLAELVNSGFLQQOVE
STRESSEYFVMHDLMHDLAQKVSQTEYATIDGSECTELAPSIRHLSIVTDSAYRKEKYRNISRNEVFEKRLMKVKSR
SKLRSLVLIGQYDSHFFKYFKDAFKEAQHLRLLOQITATYADSDSFLSSLVNSTHLRYLKIVTEESGRTLPRSLRKYY
HLQVLDIGYRFGIPRISNDINNLLSLRHLVAYDEVCSSIANIGKMTSLOELGNFIVONNLSGFEVTQLKSMNKLVQL
SVSQLENVRTQEEACGAKLKDKQHLEKLHLSWKDAWNGYDSDESYEDEYGSDMNIETEGEELSVGDANGAQSLQHHS
NISSELASSEVLEGLEPHHGLKYLRISGYNGSTSPTWLPSSLTCLOTLHLEKCGKWQILPLERLGLLVKLVLIKMRN
ATELSIPSLEELVLIALPSLNTCSCTSIRNLNSSLKVLKIKNCPVLKVFPLFEISQKFEIERTSSWLPHLSKLTIYN
CPLSCVHSSLPPSA
ISGYGEYGRCTLPOSLEELYIHEYSQETLQPCEFSGNLTLLRKLHVLGNSNLVSLOQLHSCTALEELITIQSCESLSSLD
GLOLLGNLRLLQAHRC
LSGHGEDGRCILPQSLEELYIHEYSQETLOPCEFSGNLTLLRKLHVMGNSNLVSLOQLHSCTALEELIIQSCESLSSLD
GLOLLGNLRLLRAHRC
LSGHGEDGRCILPQSLEELYIHEYSQETLOPCEFSGNLTLLRKLHVLENSNLVSLOQLHSCTALEELIIQSCESLSSLD
GLOLLGNLRLLQAHRC
LSGHGEDGRCILPQSLEELYIHEYSQETLOQPCEFSGNLTLLRKLHVLGNSNLVSLOQLHSCTSLEELKIQSCESLSSLD
GLOLLGNLRLLQAHRC
LSGHGEDGRCILPQSLEELFISEYSLETLOQPCFLTNLTCLKQLEVSGTTSLKSLELOSCTALEHLKIQGCASLATLE
GLOQFLHALRHMKVFRC
PGLPPYLGSSSEQGYELCPRLERLDIDDPSILTTSFCKHLTSLORLELNYCGSEVARLTDEQERALQLLTSLOELRF
KYCYNLIDLPAGLHSLPSLKRLEIRSCRSIARLPEKGLPPSFEELDITACSNELAQQCRTLASTLKVKINGGYVN
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tcctcgagggtatagaccatatttcecececctggtttceccattgatgtggcatatatcagggcccactacctcaaccatca
ccacgtccagtcctttecggectgttcgecgatgacgagctcggeccaccacctcaacatcecgtceccatgectgeggecgatgg
cgaggagacagctgggacggtgaacctcatagctccgtctgttgcaacatcctctcecgeccatgectcacgtcgeccacga
cacccttgtcctectgeteccgtagcagectecgcaagectcacgeccgecggectecgtecgaggtectetgteccececgagecg
cttctagcatcgatgagctgaggaactccccactgccgaggcgatgacgatttggcagggagggctcgattcecgecca
ctccaattcgcagcttcacacctcceccctcececccecctectattecatceccaccaccaacgcggataggagaagggatagagg
aaggtgtgcgtggacacttacatgttggtcccatatattttttttactcggatgccacgtcagataaaacaaccgtce
ggtcaacatttttcgtattgcggattaggaacgtcattcatgactcgacgcagagctgagggatggcaagtgaactt
attcccataaaacttccaaaagtttggaatgctcaacttgggcttctcttcggatgectgaagtgectaatgggccaaa
taaccaactagcccacagcccatcgaagtggaagccgacgagtccaccgtcaacgcggcagtagtaatccgagaaaa
cgcgggtcgcgcgaagcaatcgatcatcatcagacgattaatccacgacgaccaggagcgctgccccgagecacacg
cccacacgcactggtgaatcttctcectttccacctagttttcactctgecagtctectcectectagetactactcectgece
ttcccatcctecgettgttgecagececctettgcacacgccattggeccacagtccaaggactgectectgttccgATGGAG
GAGGTGGAAGCCGGTTTGCTGGAGGGCGGGATCAGGTGGCTGGCGGAGACCATCCTGGATAACCTGGACGCCGACAA
GCTGGATGAGTGGATTCGCCAGATTAGGCTCGCCGCTGACACCGAGAAGCTACGGGCTGAGATCGAGAAGGTGGATG
GGGTGGTCGCTGCCGTGAAGGGGAGGGCGATCGGGAACAGGTCGCTGGCCCGATCTCTCGGCCGTCTCAGGGGGTTG
CTGTACGACGCCGACGATGCGGTCGACGAGCTCGACTACTTCAGGCTCCAGCAGCAGGTCGAGGGAGGAGgtactgt
ctttgcatatatccgtgccttttaattaagtttgcaagctgecgttgectgcaacaatggecgtattggegtcagttte
caatccatgcttgtgctacagTTACTACACGGTTTGAGGCTGAAGAGACGGTCGGAGATGGAGCAGAGGACGAGGAC
GATATTCCGATGGACAATACTGATGTACCGGAGGCAGTGGCGGCAGGCAGCAGCAAGAAACGGTCCAAGGCATGGGA
ACACTTTACTACCGTAGAGTTCACTGCTGACGGGAAGGATTCTAAAGCACGGTGCAAGTACTGCCACAAGGACCTAT
GTTGCACATCTAAGAACGGGACATCAGCTTTGCGCAACCATCTCAATGTTTGCAAGAGGAAACGTGTAACAAGTACT
GACCAACCGGTAAATCCATCAAGgtaatgctaatggagttctgaatttagtgtaaatccgttgaagtgtaaatttgg
cccgttacatctgcttaagatctcattctgtctctaatcttctaatagccaactcatggtcattttttttcctaata
tatagtaccggtgatggtgcaccaaatgtaattagatgcaaggaaacaaaagtgaacaattgtatatatcaaatata
attatatctaaaacatgagtagtgtatcaaatccaattctttcaaaaatctactatgcaaaattgagtgacaaaatc
tgctgeccttttttttttacagaaagcaaccaattaatataagtcaaatataaaaacgctttgtagtctccaataaaa
tagctcattgtttcgtttatacttatgtttataaatttaaatttaaaacttaattttggagttgattttgtggtttt
cttttcatcctattttattttacaacatttgattttgaatagttaagaatgcgtatataaaaattttacccataagt
tattttttaaattgttaataaatcgtaaggataatcataagtataagtgaaacgattcgctcttcatctacttaaga
ttgcgttatattgctgacctttctaatcgcctaaccacgatcacatgectcttccagTGCCGGTGAGGGTGCATCAAA



TGCAACTGGTAATTCAGTTGGCAGAAAAAGGATGAGAATGGATGGGACTTCAACACACCACGAGGCAGTTAGCACGC
ACCCTTGGAACAAGGCTGAACTTTCCAACAGGATCCAATGCATGACTCATCAGTTAGAAGAGGCTGTAAATGAGGTT
ATGAGGCTATGTCGATCCTCAAGTTCAAACCAGAGTCGACAGGGTACACCACCGGCCACAAATGCAACAACATCGTC
TTATCTTCCGGAGCCCATAGTGTATGGGAGGGCTGCAGAGATGGAAACCATCAAACAGCTGATCATGAGCAATAGAT
CTAATGGCATAACCGTCCTGCCAATTGTAGGCAATGGAGGGATAGGAAAAACCACTTTGGCGCAACTGGTCTGCAAA
GATCTGGTAATTAAAAGTCAGTTTAATGTTAAGATATGGGTGTATGTATCTGATAAATTTGATGTAGTTAAGATTAC
AAGGCAGATTTTGGATCATGTCTCCAACCAGAGCCACGAAGGAATAAGCAACCTTGATACGCTTCAGCAGGATCTTG
AGGAACAAATGAAATCTAAGAAGTTCCTCATTGTCTTAGATGATGTGTGGGAAATCCGTACAGATGACTGGAAAAAA
CTACTGGCTCCTTTAAGACCTAAAGATCAGGTGAATTCGTCACAGGAAGAGGCAACAGGTAATATGATAATTTTGAC
AACTCGTATACAGAGTATTGCCAAAAGTCTTGGAACAGTACAATCAATTAAGTTAGAAGCTCTGAAAGATGACGATA
TATGGTCACTATTTAAAGTGCATGCTTTTGGTAATGATAAACATGATAGTAGTCCAGGCTTACAGGTTCTTGGGAAG
CAAATTGCTAGCGAGCTAAAAGGCAACCCACTGGCAGCAAAAACTGTGGGTTCACTATTAGGAACGAATCTTACCAT
CGATCATTGGGATAGCATTATAAAGAGTGAAGAATGGAAATCCCTGCAACAAGCTTATGGCATCATGCAAGCGCTGA
AGTTGAGCTATGATCATCTATCCAACCCCTTACAGCAATGCGTCTCTTATTGTTCTCTTTTCCCCAAGGGTTATTCT
TTCAGCAAAGCACAACTAATACAAATATGGATTGCTCAAGGATTTGTGGAAGAATCCAGTGAGAAGTTGGAGCAGAA
AGGATGGAAATATCTAGCTGAGTTGGTAAATTCGGGTTTCCTTCAGCAAGTTGAAAGCACACGGTTTTCATCAGAAT
ATTTTGTTATGCACGATCTTATGCATGATTTAGCGCAAAAGGTTTCACAAACAGAATATGCAACTATAGATGGCTCA
GAGTGCACAGAGTTAGCCCCAAGTATACGCCATTTGTCAATAGTAACTGATTCTGCATACCGCAAGGAGAAATATAG
AAACATATCTCGTAATGAGGTGTTTGAGAAAAGGTTGATGAAAGTTAAGTCAAGGAGTAAGTTGAGGTCACTGGTAT
TAATTGGGCAATATGATTCTCATTTTTTTAAATATTTCAAAGATGCTTTCAAGGAAGCACAACATCTGCGACTGCTG
CAGATCACTGCAACTTATGCTGATTCTGATTCATTTCTCTCCAGTTTGGTAAATTCTACACATCTCCGGTATCTGAA
AATTGTGACCGAAGAATCCGGCAGAACTTTGCCCCGATCTCTAAGGAAGTATTACCATCTTCAAGTACTAGATATTG
GCTATAGATTTGGAATTCCCCGTATATCTAATGATATAAATAATCTTCTCAGCCTGCGGCATCTTGTTGCATATGAT
GAAGTGTGTTCTTCCATTGCTAACATTGGTAAAATGACCTCACTTCAGGAACTAGGCAATTTTATTGTTCAGAATAA
TTTAAGTGGTTTTGAGGTGACACAATTGAAATCCATGAACAAGCTTGTACAACTTAGTGTGTCTCAGCTTGAAAATG
TTAGAACTCAGGAGGAGGCATGTGGGGCAAAACTGAAAGACAAACAACACTTAGAAAAGCTACATTTGTCCTGGAAG
GATGCATGGAATGGATATGACAGTGACGAAAGCTATGAAGATGAATACGGCAGTGATATGAATATAGAAACAGAAGG
GGAGGAACTGTCAGTTGGTGATGCCAATGGTGCCCAAAGCTTACAACATCACAGTAATATAAGCTCTGAACTTGCTT
CAAGTGAGGTGCTCGAAGGTCTTGAACCACATCACGGCCTCAAGTATCTACGGATATCTGGGTATAATGGATCTACC
TCCCCAACTTGGCTTCCTTCTTCACTTACCTGTCTGCAAACACTTCATCTAGAAAAATGTGGAAAATGGCAAATACT
TCCTTTAGAAAGGCTAGGGTTACTTGTAAAGCTCGTGTTGATCAAAATGAGGAATGCAACAGAACTCTCAATCCCTT
CACTGGAGGAGCTTGTGTTAATTGCATTGCCAAGCTTGAACACATGCTCCTGCACTTCCATCAGGAACTTGAACTCC
AGTTTAAAGGTTCTGAAAATTAAGAATTGCCCTGTACTGAAGGTATTTCCCTTGTTTGAGATTTCCCAGAAATTTGA
AATCGAGCGGACGTCGTCATGGTTGCCCCATCTTAGCAAGCTTACCATCTATAATTATCCTCTTTCCTGTGTGCACA
GTTCTCTGCCACCTTCCGCAATCAGTGGTTATGGAGAATATGGAAGGTGTACCCTTCCGCAATCACTTGAGGAACTT
TACATCCATGAGTATTCTCAAGAAACTCTGCAGCCCTGCTTTTCAGGGAACCTCACTCTCCTGAGAAAATTACATGT
ACTGGGAAACTCAAATTTAGTGTCTCTGCAGCTCCATTCCTGCACAGCACTCGAAGAGTTGATAATTCAAAGCTGTG
AGTCTCTTAGTTCTCTGGATGGCTTGCAATTGCTTGGCAATCTCAGGTTGCTGCAGGCACATAGATGCCTCAGTGGT
CATGGAGAAGATGGAAGGTGTATCCTTCCGCAATCACTTGAGGAACTTTACATCCATGAGTATTCTCAAGAAACTCT
GCAGCCCTGCTTTTCAGGGAACCTCACTCTCCTGAGAAAATTACATGTACTGGGAAACTCAAATTTAGTGTCTCTGC
AGCTCCATTCCTGCACAGCACTCGAAGAGTTGATAATTCAAAGCTGTGAGTCTCTTAGTTCTCTGGATGGCTTGCAA
TTGCTTGGCAATCTCAGGTTGCTGCAGGCACATAGATGCCTCAGTGGTCATGGAGAAGATGGAAGGTGTATCCTTCC
GCAATCACTTGAGGAACTTTACATCCATGAGTATTCTCAAGAAACTCTGCAGCCCTGCTTTTCAGGGAACCTCACTC
TCCTGAGAAAATTACATGTACTGGGAAACTCAAATTTAGTGTCTCTGCAGCTCCATTCCTGCACAGCACTCGAAGTG
TTGATAATTCAAAGCTGTGAGTCTCTTAGTTCTCTGGATGGCTTGCAATTGCTTGGCAACCTCAGGTTGCTGCAGGC
ACATAGATGCCTCAGTGGTCATGGAGAAGATGGAAGGTGTATCCTTCCGCAATCACTTGAGGAACTTTACATCCATG
AGTATTCTCAAGAAACTCTGCAGCCCTGCTTTTCAGGGAACCTCACTCTCCTGAGAAAATTACATGTACTGGGAAAC
TCAAATTTAGTGTCTCTGCAGCTCCATTCCTGCACAGCACTCGAAGTGTTGATAATTCAAAGCTGTGAGTCTCTTAG
TTCTCTGGATGGCTTGCAATTGCTTGGCAATCTCAGGTTGCTGCAGGCACATAGATGCCTCAGTGGTCATGGAGAAG
ATGGAAGGTGTATCCTTCCGCAATCACTTGAGGAACTTTTCATCAGTGAGTATTCTCTAGAAACTCTGCAGCCCTGC
TTCCTGACGAATCTCACCTGCTTAAAACAATTAAGGGTATCAGGCACCACAAGTTTCAAATCTCTAGAACTGCAATC
ATGCACTGCACTCGAACATTTGAAGATTCAAGGTTGTGCGTCGCTTGCTACATTGGAGGGGTTGCAATTCCTCCACG
CCCTCAGGCATATGGAAGTATTCAGATGCCCTGGCTTGCCTCCATATTTGGGGAGTTCGTCAGAGCAGGGCTATGAG
CTATGCCCACGACTGGAAAGGCTCGACATCGATGACCCCTCTATCCTTACCACGTCGTTCTGCAAGCACCTCACCTC
CCTCCAACGCCTAGAGCTTAACTATTGCGGAAGTGAAGTGGCAAGACTAACGGATGAGCAAGAGAGAGCGCTTCAGC
TCCTCACGTCCCTGCAAGAGCTCCGGTTTAAGTATTGCTACAATCTCATAGATCTTCCTGCGGGGCTCCACAGCCTT
CCCTCCCTCGAGAGGTTGGAGATCCGGAGTTGCAGGAGCATCGCGAGGCTGCCGGAGAAGGGCCTCCCACCTTCGTT



CGAAGAACTGGATATCATCGCTTGCAGTAATGAGCTAGCTCAGCAGTGCAGAACTCTAGCAAGCACTCTGAAGGTCA
AAATTAATGGGGGATATGTGAACTGAttactcggtggcttgttaggcgcacctttttccacctgecccaactggegtyg
ggctcgttcaggcgttcaagctgctgtaaattccattgeccgcaatgacgaccttcagaaccgttacacaatacaaag
gacatatgatggctagatcaactgtcgcagagctagctttggttcacctgaaaacataaggccaaacgcgtggttcet
tttaatcagaagtatcaaaaattggttttggtttttaacgaaaagatgttagaaattggttttaatgtgccagattc
tgtaccagaattctgtattttgctccgtaattctgtgctacgactgatgttgtatttaactgatagcaatcgaccgg
caaaaccaatccgctccaatgcattgtcacatacaaattctataattctatctactgaaaaggatgattgctgttca
ttttcgtgattacagaaggaactgtgtatatcgtgctatttttgcattcacattgtgtcccaggttgtgectecggate
agccaatttcggtggttaattcactttgttgtgtcctctgtgcactcaagaattgttcgcacatgcaattcagttga
gcatcgcactacgcaagttttttttgttaacaaaggagtggttgacagcattgcaggttgctaaaaccgtgtcaaaa
atttgctaacaaaagaattctcttcagaaatagtatgaaaataaatgccacataagtaatctgagtaaaacagacag
aatcactagagaagactaacgacaaaatcttctttttcaatttctgtggtgaaaaactcactaactccgcatataat
ctcatgtatgcattggaggtgcataccatttcgatcatgtatgcatttagctgaacattatcaagaagcaaatttat
tgcacgggcaaacataagctaaactaattctcaagcaatttaataatcacaaaacagtctgcaataccaagatatat
aaaacttttgccagcatggagcaacaacaccgaaacactacaatcaagacagctcccagaaaagattatatgttgcet
acttcaattgccacagttacaatcacccataatgacacatcaaattacataagagtattaagagtatatgacagttg
taacaaaacaactgcattgagaactagaacagacagccacatgaaccatattcacttcttcagatcagaaagcctgg
tgaactaccagtctaccaattgctaccgtagtctccatttttcacttatatgtacataggacacctgcgctatcaga
atagccacaaagccagttcactcgctacaaattaatcttgactaaatccaaacagataccaactcctcttaatcaac
ttacaaaacacctacacttttggtgtctctacaccaccaatcacacaaaaggaaattaatcatccaccaactcgtat
cctactgttagaatggaggccttacaccagagaatgggcattgccagattctgagacactgtcctttgagetcecectg
a
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MEEVEAGLLEGGIRWLAETILDNLDADKLDEWIRQIRLAADTEKLRAEIEKVDGVVAAVKGRAIGNRSLARSLGRLR
GLLYDADDAVDELDYFRLOQQVEGGVTTRFEAEETVGDGAEDEDDI PMDNTDVPEAVAAGSSKKRSKAWEHFTTVEFE
TADGKDSKARCKYCHKDLCCTSKNGTSALRNHLNVCKRKRVTSTDQPVNPSSAGEGASNATGNSVGRKRMRMDGTST
HHEAVSTHPWNKAELSNRIQCMTHQLEEAVNEVMRLCRSSSSNQSRQGTPPATNATTSSYLPEPIVYGRAAEMETIK
QLIMSNRSNGITVLPIVGNGGIGKTTLAQLVCKDLVIKSQFNVKIWVYVSDKFDVVKITRQILDHVSNQSHEGISNL
DTLQODLEEQMKSKKFLIVLDDVWEIRTDDWKKLLAPLRPKDQVNSSQEEATGNMITILTTRIQSIAKSLGTVQSIKL
EALKDDDIWSLFKVHAFGNDKHDSSPGLQVLGKQIASELKGNPLAAKTVGSLLGTNLTIDHWDSIIKSEEWKSLQOQA
YGIMQALKLSYDHLSNPLQQOCVSYCSLFPKGYSFSKAQLIQIWIAQGFVEESSEKLEQKGWKYLAELVNSGFLQQVE
STRESSEYFVMHDLMHDLAQKVSQTEYATIDGSECTELAPSIRHLSIVTDSAYRKEKYRNISRNEVFEKRLMKVKSR
SKLRSLVLIGQYDSHFFKYFKDAFKEAQHLRLLOITATYADSDSFLSSLVNSTHLRYLKIVTEESGRTLPRSLRKYY
HLQVLDIGYRFGIPRISNDINNLLSLRHLVAYDEVCSSIANIGKMTSLQELGNFIVONNLSGFEVTQLKSMNKLVQL
SVSQLENVRTQEEACGAKLKDKQHLEKLHLSWKDAWNGYDSDESYEDEYGSDMNIETEGEELSVGDANGAQSLQHHS
NISSELASSEVLEGLEPHHGLKYLRISGYNGSTSPTWLPSSLTCLOQTLHLEKCGKWQILPLERLGLLVKLVLIKMRN
ATELSIPSLEELVLIALPSLNTCSCTSIRNLNSSLKVLKIKNCPVLKVFPLFEISQKFEIERTSSWLPHLSKLTIYN
YPLSCVHSSLPPSA
ISGYGEYGRCTLPQSLEELYIHEYSQETLOPCFSGNLTLLRKLHVLGNSNLVSLQLHSCTALEELIIQSCESLSSLD
GLQLLGNLRLLQAHRC
LSGHGEDGRCILPQSLEELYIHEYSQETLQPCFSGNLTLLRKLHVLGNSNLVSLQLHSCTALEELITIQSCESLSSLD
GLQLLGNLRLLQAHRC
LSGHGEDGRCILPQSLEELYTHEYSQETLQPCFSGNLTLLRKLHVLGNSNLVSLQLHSCTALEVLIIQSCESLSSLD
GLOQLLGNLRLLQAHRC
LSGHGEDGRCILPQSLEELYITHEYSQETLQPCFSGNLTLLRKLHVLGNSNLVSLQLHSCTALEVLIIQSCESLSSLD
GLOQLLGNLRLLQAHRC
LSGHGEDGRCILPQSLEELFISEYSLETLQPCFLTNLTCLKQLRVSGTTSFKSLELQSCTALEHLKIQGCASLATLE
GLQFLHALRHMEVFEFRC
PGLPPYLGSSSEQGYELCPRLERLDIDDPSILTTSFCKHLTSLORLELNYCGSEVARLTDEQERALQLLTSLQELRF
KYCYNLIDLPAGLHSLPSLERLEIRSCRSIARLPEKGLPPSFEELDITIACSNELAQQCRTLASTLKVKINGGYVN

>Xal4
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ttcaggaagacgggactgaatacatatttcttaattccaaaggcatttaggatgtttatgaaagataattactgttyg
tttttaggaaacatattacatcggcgttgtcaggtaagctgacatagagtgatgatgttcatggtttcaaatgagaa
tatatatattcctcgcatggacaactttactatgctttgtcaaggagtatgtaaggcaaacagtaacagggattttt
gccaaactaccaaactaggaaagagatagaccttaccgaaaatattatgtataaaggtttcttggaatattagaaaa
atataatgacaccgtagcgttagcacgggcatattactagtagaacaaaagaaacacttatgcatttatacccaaaa
aaaaacgtaattaatggacggcatttcgtactgtgtagcggcccgtcgaagcataactcaaacttttaagccagaga
taggcctgggccaacatcgacataaactggaataagtccacttgeccttceccectcaactttacatggagtgtgtatgat
ggccctaattcccaataccagatgtcgacccctcaagtcttcaaaaccatgcaaagtagttectcgagggtatagac
catatttcccctggtttccattgatgtggcatatatcagggcccactacctgaaccatcgeccacgtccagtecttte
ggcctgttcgcgatgacgagctcggccaccacctcaacatcecgtceccatgectgecggecgatggcgaggagacagctggga
cggtgaacctcatagctccgtctgttgcaacatcctctecgeccatgctcacgeccgeccacgacacccttgtectectge
tccgtagcagcecctcecgcaagctcacgecgecggectcatcgaggtecectgtececcecgagecgettectagecatecgatgag
ctgaggagctcccccactgccgaggcgatgacgatttggcagggagggctcgattcgeccactceccaattecgecagegt
cacacctccccteccceccectectattcatccaccaccaacgcggataggagaagggatagaggaaggtgtgegtggac
acttacatattggttccatatatttttttttactcggatgccacgtcagataaaacaaccgtcggtcaacattttte
gtagtggggattagggacgtcatacatgactcgacgcagagctgagggatggcaagtgaacttattcccataaactt
ccaaaagtttggaatgctcaacttgggcttctcttcggatgctgaagtgctaatgggccaaataaccaactageccca
cagcccatcgaagtggaagccgacgagtccaccgtcaacgcggcagtagtaatccgagaaaacgcgggtcgecgecgaa
gcaatcgatcatcatcagacgattaatccacgacgaccaggagcgctgccccgageccacacgcccacacgcactggt
gaatcttctcctttccacctagttttcactctgcagtctectectecctagectactactectgectteccatectegett
gttgcagccctcecttgcacacgccattggccacagtccaaggactgectectgttccgATGGAGGAGGTGGAAGCCGGT
TTGCTGGAGGGCGGGATCAGGTGGCTGGCGGAGACCATCCTGGATAACCTGGATGCCGACAAGCTGGATGAGTGGAT
TCGCCAGATTAGGCTCGCCGCTGACACCGAGAAGCTACGGGCTGAGATCGAGAAGGTGGATGGGGTGGTCGCTGCCG
TGAAGGGGAGGGCGATCGGGAACAGGTCGCTGGCCCGATCTCTCGGCCGTCTCAGGGGGTTGCTGTACGACGCCGAC
GATGCGGTCGACGAGCTCGACTACTTCAGGCTCCAGCAGCAGGTCGAGGGAGGAGgtactgtctttgcatatcecgtyg
ccattttaattaagtttgcaagctgcgtgcctgcaacaatggcgtcagtttccaacccatgettgtgetacagTTAT
TACACGGTTTGAGGCTGAAGACACGGTTGGAGATGGAGCAGAGGACGAAGGCGATATTCCGATGGACAATACTGATG
TACCGGCGGCGGCTGCGGCAGGCCGCAGCAGCAAGAAACGGTCCAAGGCATGGGAACACTTTACTCCCGTAGAGTTC
ACTGCTGATGGGAAGGCTTCTAAAGCACGGTGCAAGTACTGCCACAAGGACCTATGTTGCACATCTAAGAACGGGAC
ATCAGCTTTGCGCAACCATCTCAATGTTTGCAAGAGGAAACGTGTAACAAGTACTGACCAACCGGTAAATCCATCAA
Ggtaatgctaatggagttctgaatttagtgtaaatccgttgaagtgtaaatttggccecgttacatctgettaagate
tcattctgtctctaatcttctaatagccaactcatggtcattttttttcctaatatatagtaccggtgatggtgecac
caaatgtaattagatgcaaggaaacaaaagtgaacaattgtatatatcaaatataattatatctaaaacatgagtag
tgtatcaaatccaattctttcaaaaatctactatgcaaaattgagtgacaaaatctgctgectttttttttacagaa
agcaaccaattaatataagtcaaatataaaaacgctttgtagtctccaataaaatagctcattgtttcgtttatact
tatgtttataaatttaaatttaaaacttaattttggagttgattttgtggttttcttttcatcctattttattttac
aacatttgattttgaatagttaagaatgcgtatataaaaattttacccataagttattttttaaattgttaataaat
cgtaaggataatcataagtataagtgaaacgattcgctcttcatctacttaagattgcgttatattgctgaccttte
taatcgcctaaccacgatcacatgctcttccagTGCCGGTGAGGGTGCATCAAATGCAACTGGTAATTCAGTAGGCA
GAAAAAGGATGAGAATGGATGGGACTTCAACACACCACGAGGCAGTTAGCACGCACCCTTGGAACAAGGCTGAACTT
TCCAACAGGATCCAATGCATGACTCATCAGTTAGAAGAGGCTGTAAATGAGGTTATGAGGCTATGTCGATCCTCAAG
TTCAAACCAGAGTCGACAGGGTACATCACCGGCCACAAATGCAACAACATCGTCTTATCTTCCGGAGCCCATAGTGT
ATGGGAGGGCTGCAGAGATGGAAACCATCAAACAGCTGATCATGAGCAATAGATCTAATGGCATAACCGTCCTGCCA
ATTGTAGGCAATGGAGGGATAGGAAAAACCACTTTGGCGCAACTGGTCTGCAAAGATCTGGTAATTAAAAGTCAGTT
TAATGTTAAGATATGGGTGTATGTATCTGATAAATTTGATGTAGTTAAGATTACAAGGCAGATTTTGGATCATGTCT
CCAACCAGAACCACGAAGGAATAAGCAACCTTGATACGCTTCAGCAGGATCTTGAGGAACAAATGAAATCTAAGAAG
TTCCTCATTGTCTTAGATGATGTGTGGGAAATCCGTACAGATGACTGGAAAAAACTACTGGCTCCTTTAAGACCTAA
TGATCAGGTGAATTCGTCACAGGAAGAGGCAACAGGTAATATGATAATTTTGACAACTCGTATACAGAGTATTGCCA
AAAGTCTTGGAACAGTACAATCAATTAAGTTAGAAGCTCTGAAAGATGACGATATATGGTCACTATTTAAAGTGCAT
GCTTTTGGTAATGATAAACATGATAGTAGTCCAGGCTTACAGGTTCTTGGGAAGCAAATTGCTAGCGAGCTAAAAGG
CAACCCACTGGCAGCAAAAACTGTGGGTTCACTATTAGGAACGAATCTTACCATCGATCATTGGGATAGCATTATAA
AGAGTGAAGAATGGAAATCCCTGCAACAAGCTTATGGCATCATGCAAGCGCTGAAGTTGAGCTATGATCATCTATCC
AACCCCTTACAGCAATGCGTCTCTTATTGTTCTCTTTTCCCCAAGGGTTATTCTTTCAGCAAAGCACAACTAATACA
AATATGGATTGCTCAAGGATTTGTGGAAGAATCCAGTGAGAAGTTGGAGCAGAAAGGATGGAAATATCTAGCTGAGT
TGGTAAATTCGGGTTTCCTTCAGCAAGTTGAAAGCACACGGTTTTCATCAGAATATTTTGTTATGCACGATCTTATG
CATGATTTAGCGCAAAAGGTTTCACAAACAGAATATGCAACTATAGATGGCTCAGAGTGCACAGAGTTAGCCCCAAG
TATACGCCATTTGTCAATAGTAACTGATTCTGCATACCGCAAGGAGAAATATAGAAACATATCTCGTAATGAGGTGT
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TTGAGAAAAGGTTGATGAAAGTTAAGTCAAGGAGTAAGTTGAGGTCACTGGTATTAATTGGGCAATATGATTCTCAT
TTTTTTAAATATTTCAAAGATGCTTTCAAGGAAGCACAACATCTGCGACTGCTGCAGATCACTGCAACTTATGCTGA
TTCTGATTCATTTCTCTCCAGTTTGGTAAATTCTACACATCTCCGGTATCTGAAAATTGTGACCGAAGAATCCGGCA
GAACTTTGCCCCGATCTCTAAGGAAGTATTACCATCTTCAAGTACTAGATATTGGCTATAGATTTGGAATTCCCCGT
ATATCTAATGATATAAATAATCTTCTCAGCCTGCGGCATCTTGTTGCATATGATGAAGTGTGTTCTTCCATTGCTAA
CATTGGTAAAATGACCTCACTTCAGGAACTAGGCAATTTTATTGTTCAGAATAATTTAAGTGGTTTTGAGGTGACAC
AATTGAAATCCATGAACAAGCTTGTACAACTTAGTGTGTCTCAACTTGGAAATGTTAGAACTCAGGAGGAGGCATGT
GGGGCAAAACTGAAAGACAAACAACACTTAGAAAAGCTACATTTGTCCTGGAAGGATGCATGGAATGGATATGACAG
TGACGAAAGCTATGAAGATGAATACGGCAGTGATATGAATATAGAAACAGAAGGGGAGGAACTGTCAGTTGGTGATG
CCAATGGTGCCCAAAGCTTACAACATCACAGTAATATAAGCTCTGAACTTGCTTCAAGTGAGGTGCTCGAAGGTCTT
GAACCACATCACGGCCTCAAGTATCTACGGATATCTGGGTATAATGGATCTACCTCCCCAACTTGGCTTCCTTCTTC
ACTTACCTGTCTGCAAACACTTCATCTAGAAAAATGTGGAAAATGGCAAATACTTCCTTTAGAAAGGCTAGGGTTAC
TTGTAAAGCTCGTGTTGATCAAAATGAGGAATGCAACAGAACTCTCAATCCCTTCACTGGAGGAGCTTGTGTTAATT
GCATTGCCAAGCTTGAACACATGCTCCTGCACTTCCATCAGGAACTTGAACTCCAGTTTAAAGGTTCTGAAAATTAA
GAATTGCCCTGTACTGAAGGTATTTCCCTTGTTTGAGATTTGCCAGAAATTTGAAATCGAGCGGACGTCGTCATGGT
TGCCCCATCTTAGCAAGCTTACCATCTATAATTGTCCTCTTTCCTGTGTGCACAGTTCTCTGCCACCTTCATCTATT
ACATATTGCTATGATTTAACATTCTACGGCAGCAAGGTAGATTTCGCTGGATTTACCTCCCTTGAGGAGTTAGTGAT
TTCACGATGCCCCAAGCTGGTGTCGTTCTTGGCGCATAACGACGGAAATGATGAACAGTCGAATGGAAGATGGCTCC
TACCGCTATCACTTGGAAAACTTGAGATTAACTATGTTGATTCCCTAAAAACGCTGCAGCTCTGCTTTCCGGGGAAC
CTCACCCGCCTGAAAAAACTAGTAGTGTTGGGAAACCAAAGTTTAACATCTCTGCAGCTCCATTCCTGCACAGCACT
CCAAGAGTTGATAATTCGAAGCTGTGAGTCGCTTAATTCTCTGGAAGGCTTGCAATTGCTCGGCAATCTCAGGTTGC
TGTGTGCACACAGATGCCTCAGCGGCCATGAAGAAGATGGAATGTGTATCCTTCCGCAATCACTTGAGGAAATTGAC
ATCTGGGAGTACTCTCAAGAAACGCTGCAGCCCTGCTTTCCAGGGAACCTCACCAGCTTGAAAAAACTAGTAGTACA
GGGAAGCCAAAAGTTAATATCTCTGCAGCTGTATTCCTGCACAGCACTCCAAGAGTTGATGATTGAAAGTTGTGTGT
CGCTTAATTCTCTGGAAGGCCTGCAATGGCTCGTCAACCTCAGGTTGCTGCGGGCACACAGATGCCTCAGTGGTTAT
GGAGAAAATGGAAGGTGTATCCTTCCACAATCACTTGAGGAACTTTACATCAGAGAGTATTCTCAAGAAACGCTGCA
GCCCTGCTTTCCAGGGAACCTCACCAGCTTGAAAAAACTAGTAGTACAGGGAAGCCAAAAGTTAATATCTCTGCAGC
TGTATTCCTGCACAGCACTCCAAGAGTTGATGATTGGAAGTTGTGTGTCGCTTAATTCTCTGGAAGGCCTGCAATGG
CTCGTCAACCTCAGGTTGCTGCGGGCACACAGATGCCTCAGTGGTTATGGAGAAAATGGAAGGTGTATCCTTCCACA
ATCACTTGAGGGTCTTTACATCAGAGAGTATTCTCAAGAAATTCTACAGCCCTGCTTCCAGACGAATCTCACTTGCT
TAAAAAGATTAGAGGTATCAGGCACTGGAAGTTTCAAATCTCTGAAGTTGCAATCATGCACTGCACTCGAACATTTG
AGGATTGAATGGTGTGCGTCGCTTGCTACATTAGAGGGCTTGCAATTCCTCCATGCCCTTAAGCATTTGGAAGTATT
CAGATGCCCTGGCTTGCCTCCATATTTGGGGAGTTTATCAGGGCAGGGCTATGAGCTATGCCCACTACTGGAAAGGC
TCGAGATCGATGACCCCTCTATCCTTACCACGTCGTTTTGCAAGAACCTCACCTCTCTCCAATACCTAGAGCTTTGC
AGTCACGGATTGGAAATGGAAAGACTAACGGACGAGGAAGAGAGAGCGCTTCAACTCCTCACTTCCCTGCAAGAGCT
CCGATTTAACTGTTGCTACAATCTCGTAGATCTTCCCACAGGGCTCCACAACCTTCTCTCCCTCAAGAGGTTGGAGA
TCTGGAATTGCGGGAGCATCGCGAGGCCGCTGGAAAAGGGTCTCCCACCTTCGTTGGAAGAACTGGATATCCTCGGT
TGTAGTAAAGAGCTAGTTCAGCAGTGCAGAACTCTAGCAAGCAAGCTGAAGGTCGAAATTAATGGGGAATATGTGAA
CTGAttactcggtggcttgttaggcgcacctttttccacctgtccaactggecgtgggctecgttcaggecgttcaaget
gctgtaaattccattgccgcaatgacgaccttcagaaccgttacacaatacaaaggacatatgatggctagatcaac
tgtcgcagagctagctttggttcacctgaaaacataaggccaaacgcgtggttcttttaatcagaagtatcaaaaat
tggttttggtttttaacgaaaagatgttagaaattggttttaatgtgccagattctgtaccagaattctgtattttg
ctccgtaattctgtgctacgactgatgttgtatttaactgatagcaatcgaccggcaaaaccaatccgcectccaatge
attgtcacatacaaattctataattctatctactgaaggaactgtgtatatcgtgctatttttgcattcacattgtyg
ttccaggttgtgctcggatcagccaatttcggtggttaattcactttgetgtgtecctectgtgcagtgtgcactcaag
aattgttcgcacatgcaattcagttgagcatcgcactacgcaagtttttttttttttgttaacaaaggagtggttga
cagcattgcaggttgctaaaacagtgtcaaaaatttgctaacaaaagaattctcttcagaaatagtatgaaaataaa
tgccacataagtaatctgagtaaaacagacagaatcactagagaagactaacgacaaactcttctttttctatttet
gtggtgaaaaactcagcatataatctcatgtatgcattggaggtgcataccatttcgatcatgtatgcatttagcetg
aacattatcaagaagcaaatttattgcacgggcaaccataagctaaactaattctcaagcaatttaataatcacaaa
acagtctgcaataccaagatatataaaacttttgccagcatggagcaacaacactgaaacactacaatcaagacagc
tcccagaaaagattatatgttgctacttcaattgccacagttacaatcacccataatgacacatcaaattacataag
agtattaagagtatatgacagttgtaacaaaacaactgcattgagaactagaagaacagacagccacatgaaccata
ttcacttcttcagatcagaaagcctggtgaactaccagtctaccaattgctaccgtagtctccatttttcacttata
tgtacataggacacctgcgctatcagaatagcaacaaagccagttcactcgctacaaattaatcttgactaaatcca
aatagataccaactcctcttaatcaacttacaaaacacctacacttttgttgtctctacaccaccaatcacacaaaa
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ggaaattaatcatccacctactcgtatcctactgttagaatggaggecttacaccagagaatgggcattgeccagatt
ctgagacactgtcctttgagctccctga

>XAl14
MEEVEAGLLEGGIRWLAETILDNLDADKLDEWIRQIRLAADTEKLRAEIEKVDGVVAAVKGRAIGNRSLARSLGRLR
GLLYDADDAVDELDYFRLOQOQVEGGVITRFEAEDTVGDGAEDEGDIPMDNTDVPAAAAAGRSSKKRSKAWEHFTPVE
FTADGKASKARCKYCHKDLCCTSKNGTSALRNHLNVCKRKRVTSTDQPVNPSSAGEGASNATGNSVGRKRMRMDGTS
THHEAVSTHPWNKAELSNRIQCMTHQLEEAVNEVMRLCRSSSSNQOSROGTSPATNATTSSYLPEPIVYGRAAEMETI
KQLIMSNRSNGITVLPIVGNGGIGKTTLAQLVCKDLVIKSQFNVKIWVYVSDKFDVVKITRQILDHVSNONHEGISN
LDTLQODLEEQMKSKKFLIVLDDVWEIRTDDWKKLLAPLRPNDQVNSSQEEATGNMIILTTRIQSTAKSLGTVQSIK
LEALKDDDIWSLFKVHAFGNDKHDSSPGLQVLGKQIASELKGNPLAAKTVGSLLGTNLTIDHWDSIIKSEEWKSLOQO
AYGIMQALKLSYDHLSNPLQQCVSYCSLEPKGYSEFSKAQLIQIWIAQGEFVEESSEKLEQKGWKYLAELVNSGEFLQQV
ESTREFSSEYFVMHDLMHDLAQKVSQTEYATIDGSECTELAPSIRHLSIVTDSAYRKEKYRNISRNEVFEKRLMKVKS
RSKLRSLVLIGQYDSHFFKYFKDAFKEAQHLRLLOITATYADSDSFLSSLVNSTHLRYLKIVTEESGRTLPRSLRKY
YHLQVLDIGYRFGIPRISNDINNLLSLRHLVAYDEVCSSIANIGKMTSLOELGNEFIVONNLSGFEVTQLKSMNKLVQ
LSVSQLGNVRTQEEACGAKLKDKQHLEKLHLSWKDAWNGYDSDESYEDEYGSDMNIETEGEELSVGDANGAQSLOHH
SNISSELASSEVLEGLEPHHGLKYLRISGYNGSTSPTWLPSSLTCLOQTLHLEKCGKWQILPLERLGLLVKLVLIKMR
NATELSIPSLEELVLIALPSLNTCSCTSIRNLNSSLKVLKIKNCPVLKVFPLFEICQKFEIERTSSWLPHLSKLTIY
NCPLSCVHSSLPPSS
ITYCYDLTFYGSKVDFAGEFTSLEELVISRCPKLVSFLAHNDGNDEQSNGRWLLPLSLGKLEINYVDSLKTLQLCEPG
NLTRLKKLVVLGNQSLTSLOLHSCTALQELIIRSCESLNSLEGLQLLGNLRLLCAHRC
LSGHEEDGMCILPQSLEEIDIWEYSQETLOPCEFPGNLTSLKKLVVQGSQKLISLOLYSCTALQELMIESCVSLNSLE
GLOQWLVNLRLLRAHRC
LSGYGENGRCILPQSLEELYIREYSQETLOQPCEFPGNLTSLKKLVVQGSQKLISLOLYSCTALQELMIGSCVSLNSLE
GLOQWLVNLRLLRAHRC
LSGYGENGRCILPQSLEGLYIREYSQEILQPCFQTNLTCLKRLEVSGTGSFKSLKLOSCTALEHLRIEWCASLATLE
GLQFLHALKHLEVEFRC
PGLPPYLGSLSGQGYELCPLLERLEIDDPSILTTSFCKNLTSLOYLELCSHGLEMERLTDEEERALQLLTSLOELRF
NCCYNLVDLPTGLHNLLSLKRLEIWNCGSIARPLEKGLPPSLEELDILGCSKELVQQCRTLASKLKVEINGEYVN

>Xa45(1)

ttcaggaagacgggactgaatacatatttcttaattccaaaggcattcaggatgtttatgaaagataattactgttg
tttttaggaaacatattacatcggcgttgtcaggtaagctgacatagagtgatgatgttcatggtttcaaatgagaa
tatatatattcctcgcatggacaactttactatgctttgtcaaggagtatgtaaggcaaacagtaacagggattttt
gccaaactaccaaactaggaaagagatagaccttaccgaaaatattatgtataaaggtttcttggaatattagaaaa
atataatgacaccgtagcgttagcacgggcatattactagtagaacaaaagaaacacttatgcatttatacccaaaa
aaaaacgtaattaatggaccgcatttcgtactgtgtagcggcccgtcgaagcataactcaaacttttaagccagaga
tgggcctgggccaacatcgacataaactggaataagtccactttceccttecectcaactttacatggagtgtgtatgat
ggccctaattcccaataccagatgtcgacccctcaagtcttcaaaaccatgcaaagtagttectcgagggtatagac
catatttcccctggtttccattgatgtggcatatatcagggcccactacctgaaccatcgeccacgtccagtecttte
ggcctgttcgcgatgacgagctcggceccaccacctcaacatcecgtceccatgectgecggecgatggcgaggagacagctggga
cggtgaacctcatagctccgtctgttgcaacatcctctecgeccatgctcacgececgeccacgacacccttgtectectge
tccgtagcagecctcecgcaagctcacgecgecggtcectcatcgaggtecectgtececcecgagecgettectagecatecgatgag
ctgaggagctcccccactgccgaggcgatgacgatttggcagggagggctcgattcgeccactceccaattecgecagegt
cacacctcccctceccceccectectattcatccaccaccaacgcggataggagaagggatagaggaaagtgtgegtggac
acttacatattggttccatatatttttttttactcggatgccacgtcagataaaacaaccgtcggtcaacattttte
gtagtggggattagggacgtcatacatgactcgacgcagagctgagggatggcaagtgaacttattcccataaactt
ccaaaagtttggaatgctcaacttgggcttctcttcggatgctgaagtgctaatgggccaaataaccaactageccca
cagcccatcgaagtggaagccgacgagtccaccgtcaacgcggcagtagtaatccgagaaaacgcgggtcgecgecgaa
gcaatcgatcatcatcagacgattaatccacgacgaccaggagcgctgccccgagccacacgcccacacgcactggt
gaatcttctcctttccacctagttttcactctgcagtctectectecctagectactactectgectteccatectegett
gttgcagccctcecttgcacacgccattggccacagtccaaggactgectectgttccgATGGAGGAGGTGGAAGCCGGT
TTGCTGGAGGGCGGGATCAGGTGGCTGGCGGAGACCATCCTGGATAACCTGGACGCCGACAAGCTGGATGAGTGGAT
TCGCCAGATTAGGCTCGCCGCTGACACCGAGAAGCTACGGGCTGAGATCGAGAAGGTGGATGGGGTGGTCGCTGCCG
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TGAAGGGGAGGGCGATCGGGAACAGGTCGCTGGCCCGATCTCTCGGCCGTCTCAGGGGGTTGCTGTACGACGCCGAC
GATGCGGTCGACGAGCTCGACTACTTCAGGCTCCAGCAGCAGGTCGAGGGAGGAGgtactgtectttgcatatatceccg
tgccttttaattaagtttgcaagctgecgttgecctgcaacaatggecgtattggegtcagtttccaateccatgettgtyg
ctacagTTACTACACGGTTTGAGGCTGAAGAGACGGTCGGAGATGGAGCAGAGGACGAGGACGATATTCCGATGGAC
AATACTGATGTACCGGAGGCAGTGGCGGCAGGCAGCAGCAAGAAACGGTCCAAGGCATGGGAACACTTTACTACCGT
AGAGTTCACTGCTGACGGGAAGGATTCTAAAGCACGGTGCAAGTACTGCCACAAGGACCTATGTTGCACATCTAAGA
ACGGGACATCAGCTTTGCGCAACCATCTCAATGTTTGCAAGAGGAAACGTGTAACAAGTACTGACCAACCGGTAAAT
CCATCAAGgtaatgctaatggagttctgaatttagtgtaaatccgttgaagtgtaaatttggcccgttacatctget
taagatctcattctgtctctaatcttctaatagccaactcatggtcattttttttcctaatatatagtaccggtgat
ggtgcaccaaatgtaattagatgcaaggaaacaaaagtgaacaattgtatatatcaaatataattatatctaaaaca
tgagtagtgtatcaaatccaattctttcaaaaatctactatgcaaaattgagtgacaaaatctgctgecctttttttt
ttacagaaagcaaccaattaatataagtcaaatataaaaacgctttgtagtctccaataaaatagctcattgtttcg
tttatacttatgtttataaatttaaatttaaaacttaattttggagttgattttgtggttttcttttcatcctattt
tattttacaacatttgattttgaatagttaagaatgcgtatataaaaattttacccataagttattttttaaattgt
taataaatcgtaaggataatcataagtataagtgaaacgattcgctcttcatctacttaagattgecgttatattget
gacctttctaatcgcctaaccacgatcacatgectcttccagTGCCGGTGAGGGTGCATCAAATGCAACTGGTAATTC
AGTTGGCAGAAAAAGGATGAGAATGGATGGGACTTCAACACACCACGAGGCAGTTAGCACGCACCCTTGGAACAAGG
CTGAACTTTCCAACAGGATCCAATGCATGACTCATCAGTTAGAAGAGGCTGTAAATGAGGTTATGAGGCTATGTCGA
TCCTCAAGTTCAAACCAGAGTCGACAGGGTACACCACCGGCCACAAATGCAACAACATCGTCTTATCTTCCGGAGCC
CATAGTGTATGGGAGGGCTGCAGAGATGGAAACCATCAAACAGCTGATCATGAGCAATAGATCTAATGGCATAACCG
TCCTGCCAATTGTAGGCAATGGAGGGATAGGAAAAACCACTTTGGCGCAACTGGTCTGCAAAGATCTGGTAATTAAA
AGTCAGTTTAATGTTAAGATATGGGTGTATGTATCTGATAAATTTGATGTAGTTAAGATTACAAGGCAGATTTTGGA
TCATGTCTCCAACCAGAGCCACGAAGGAATAAGCAACCTTGATACGCTTCAGCAGGATCTTGAGGAACAAATGAAAT
CTAAGAAGTTCCTCATTGTCTTAGATGATGTGTGGGAAATCCGTACAGATGACTGGAAAAAACTACTGGCTCCTTTA
AGACCTAATGATCAGGTGAATTCGTCACAGGAAGAGGCAACAGGTAATATGATAATTTTGACAACTCGTATACAGAG
TATTGCCAAAAGTCTTGGAACAGTACAATCAATTAAGTTAGAAGCTCTGAAAGATGACGATATATGGTCACTATTTA
AAGTGCATGCTTTTGGTAATGATAAACATGATAGTAGTCCAGGCTTACAGGTTCTTGGGAAGCAAATTGCTAGCGAG
CTAAAAGGCAACCCACTGGCAGCAAAAACTGTGGGTTCACTATTAGGAACGAATCTTACCATCGATCATTGGGATAG
CATTATAAAGAGTGAAGAATGGAAATCCCTGCAACAAGCTTATGGCATCATGCAAGCGCTGAAGTTGAGCTATGATC
ATCTATCCAACCCCTTACAGCAATGCGTCTCTTATTGTTCTCTTTTCCCCAAGGGTTATTCTTTCAGCAAAGCACAA
CTAATACAAATATGGATTGCTCAAGGATTTGTGGAAGAATCCAGTGAGAAGTTGGAGCAGAAAGGATGGAAATATCT
AGCTGAGTTGGTAAATTCGGGTTTCCTTCAGCAAGTTGAAAGCACACGGTTTTCATCAGAATATTTTGTTATGCACG
ATCTTATGCATGATTTAGCGCAAAAGGTTTCACAAACAGAATATGCAACTATAGATGGCTCAGAGTGCACAGAGTTA
GCCCCAAGTATACGCCATTTGTCAATAGTAACTGATTCTGCATACCGCAAGGAGAAATATAGAAACATATCTCGTAA
TGAGGTGTTTGAGAAAAGGTTGATGAAAGTTAAGTCAAGGAGTAAGTTGAGGTCACTGGTATTAATTGGGCAATATG
ATTCTCATTTTTTTAAATATTTCAAAGATGCTTTCAAGGAAGCACAACATCTGCGACTGCTGCAGATCACTGCAACT
TATGCTGATTCTGATTCATTTCTCTCCAGTTTGGTAAATTCTACACATCTCCGGTATCTGAAAATTGTGACCGAAGA
ATCCGGCAGAACTTTGCCCCGATCTCTAAGGAAGTATTACCATCTTCAAGTACTAGATATTGGCTATAGATTTGGAA
TTCCCCGTATATCTAATGATATAAATAATCTTCTCAGCCTGCGGCATCTTGTTGCATATGATGAAGTGTGTTCTTCC
ATTGCTAACATTGGTAAAATGACCTCACTTCAGGAACTAGGCAATTTTATTGTTCAGAATAATTTAAGTGGTTTTGA
GGTGACACAATTGAAATCCATGAACAAGCTTGTACAACTTAGTGTGTCTCAGCTTGAAAATGTTAGAACTCAGGAGG
AGGCATGTGGGGCAAAACTGAAAGACAAACAACACTTAGAAAAGCTACATTTGTCCTGGAAGGATGCATGGAATGGA
TATGACAGTGACGAAAGCTATGAAGATGAATACGGCAGTGATATGAATATAGAAACAGAAGGGGAGGAACTGTCAGT
TGGTGATGCCAATGGTGCCCAAAGCTTACAACATCACAGTAATATAAGCTCTGAACTTGCTTCAAGTGAGGTGCTCG
AAGGTCTTGAACCACATCACGGCCTCAAGTATCTACGGATATCTGGGTATAATGGATCTACCTCCCCAACTTGGCTT
CCTTCTTCACTTACCTGTCTGCAAACACTTCATCTAGAAAAATGTGGAAAATGGCAAATACTTCCTTTAGAAAGGCT
AGGGTTACTTGTAAAGCTCGTGTTGATCAAAATGAGGAATGCAACAGAACTCTCAATCCCTTCACTGGAGGAGCTTG
TGTTAATTGCATTGCCAAGCTTGAACACATGCTCCTGCACTTCCATCAGGAACTTGAACTCCAGTTTAAAGGTTCTG
AAAATTAAGAATTGCCCTGTACTGAAGGTATTTCCCTTGTTTGAGATTTCCCAGAAATTTGAAATCGAGCGGACGTC
GTCATGGTTGCCCCATCTTAGCAAGCTTACCATCTATAATTATCCTCTTTCCTGTGTGCACAGTTCTCTGCCACCTT
CCGCAATCAGTGGTTATGGAGAATATGGAAGGTGTACCCTTCCGCAATCACTTGAGGAACTTTACATCCATGAGTAT
TCTCAAGAAACTCTGCAGCCCTGCTTTTCAGGGAACCTCACTCTCCTGAGAAAATTACATGTACTGGGAAACTCAAA
TTTAGTGTCTCTGCAGCTCCATTCCTGCACAGCACTCGAAGAGTTGATAATTCAAAGCTGTGAGTCTCTTAGTTCTC
TGGATGGCTTGCAATTGCTTGGCAATCTCAGGTTGCTGCAGGCACATAGATGCCTCAGTGGTCATGGAGAAGATGGA
AGGTGTATCCTTCCGCAATCACTTGAGGAACTTTACATCCATGAGTATTCTCAAGAAACTCTGCAGCCCTGCTTTTC
AGGGAACCCCACTCTCCTGAGAAAATTACATGTACTGGGAAACTCAAATTTAGTGTCTCTGCAGCTCCATTCCTGCA
CAGCACTCGAAGAGTTGATAATTCAAAGCTGTGAGTCTCTTAGTTCTCTGGATGGCTTGCAATTGCTTGGCAATCTC
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AGGTTGCTGCAGGCACATAGATGCCTCAGTGGTCATGGAGAAGATGGAAGGTGTATCCTTCCGCAATCACTTGAGGA
ACTTTACATCCATGAGTATTCTCAAGAAACTCTGCAGCCCTGCTTTTCAGGGAACCTCACTCTCCTGAGAAAATTAC
ATGTACTGGGAAACTCAAATTTAGTGTCTCTGCAGCTCCATTCCTGCACAGCACTCGAAGAGTTGATAATTCAAAGC
TGTGAGTCTCTTAGTTCTCTGGATGGCTTGCAATTGCTTGGCAATCTCAGGTTGCTGCAGGCACATAGATGCCTCAG
TGGTCATGGAGAAGATGGAAGGTGTATCCTTCCGCAATCACTTGAGGAACTTTACATCCATGAGTATTCTCAAGAAA
CTCTGCAGCCCTGCTTTTCAGGGAACCTCACTCTCCTGAGAAAATTACATGTACTGGGAAACTCAAATTTAGTGTCT
CTGCAGCTCTATTCCTGCACAGCACTCGAAGAGTTGATAATTCAAAGCTGTGAGTCTCTTAGTTCTCTGGATGGCTT
GCAATTGCTTGGCAATCTCAGGTTGCTGCAGGCACATAGATGCCTCAGTGGTCATGGAGAAGATGGAAGGTGTATCC
TTCCGCAATCACTTGAGGAACTTTACATCCATGAGTATTCTCAAGAAACTCTGCAGCCCTGCTTTTCAGGGAACCTC
ACTCTCCTGAGAAAATTACATGTACTGGGAAACTCAAATTTAGTGTCTCTGCAGCTCCATTCCTGCACAGCACTCGA
AGTGTTGATAATTCAAAGCTGTGAGTCTCTTAGTTCTCTGGATGGCTTGCAATTGCTTGGCAACCTCAGGTTGCTGC
AGGCACATAGATGCCTCAGTGGTCATGGAGAAGATGGAAGGTGTATCCTTCCGCAATCACTTGAGGAACTTTACATC
CATGAGTATTCTCAAGAAACTCTGCAGCCCTGCTTTTCAGGGAACCTCACTCTCCTGAGAAAATTACATGTACTGGG
AAACTCAAATTTAGTGTCTCTGCAGCTCCATTCCTGCACAGCACTCGAAGTGTTGATAATTCAAAGCTGTGAGTCTC
TTAGTTCTCTGGATGGCTTGCAATTGCTTGGCAATCTCAGGTTGCTGCCGGCACATAGATGCCTCAGTGGTCATGGA
GAAGATGGAAGGTGTATCCTTCCGCAATCACTTGAGGAACTTTTCATCAGTGAGTATTCTCTAGAAACTCTGCAGCC
CTGCTTCCTGACGAATCTCACCTGCTTAAAACAATTAAGGGTATCAGGCACCACAAGTTTCAAATCTCTAGAACTGC
AATCATGCACTGCACTCGAACATTTGAAGATTCAAGGTTGTGCGTCGCTTGCTACATTGGAGGGGTTGCAATTCCTC
CACGCCCTCAGGCATATGGAAGTATTCAGATGCCCTGGCTTGCCTCCATATTTGGGGAGTTCGTCAGAGCAGGGCTA
TGAGCTATGCCCACGACTGGAAAGGCTCGACATCGATGACCCATCTATCCTTACCACGTCGTTCTGTAAGCACCTCA
CCTCCCTCCAACGCCTAGAGCTTAACTATTGCGGAAGTGAAGTGGCAAGACTAACGGATGAGCAAGAGAGAGCGCTT
CAGCTCCTCACGTCCCTGCAAGAGCTCCGGTTTAAGTATTGCTACAATCTCATAGATCTTCCTGCGGGGCTCCACAG
CCTTCCCTCCCTCGAGAGGTTGGAGATCCGGAGTTGCAGGAGCATCGCGAGGCTGCCGGAGAAGGGCCTCCCACCTT
CGTTCGAAGAACTGGATATCATCGCTTGCAGTAATGAGCTAGCTCAGCAGTGCAGAACTCTAGCAAGCACTCTGAAG
GTCAAAATTAATGGGGGATATGTGAACTGAttactcggtggcttgttaggcgcacctttttccacctgeccaactgg
cgtgggctcgttcaggcgttcaagctgctgtaaattccattgeccgcaatgacgaccttcagaaccgttacacaatac
aaaggacatatgatggctagatcaactgtcgcagagctagctttggttcacctgaaaacataaggccaaacgcgtgg
ttcttttaatcagaagtatcaaaaattggttttggtttttaacgaaaagatgttagaaattggttttaatgtgccag
attctgtaccagaattctgtattttgctccgtaattctgtgctacgactgatgttgtatttaactgatagcaatcga
ccggcaaaaccaatccgctccaatgcattgtcacatacaaattctataattctatctactgaaaaggatgattgetg
ttcattttcgtgattacagaaggaactgtgtatatcgtgctattttggcattccccattggtcecccaggttgtgete
ggatcagccaatttcggtggttaattcactttgttgtgtcctectgtgcactcaagaattgttcgcacatgcaattca
gttgagcatcgcactacgcaagttttttttgttaacaaaggagtggttgacagcattgcaggttgctaaaaccgtgt
caaaaatttgctaacaaaagaattctcttcagaaatagtatgaaaataaatgccacataagtaatctgagtaaaaca
gacagaatcactagagaagactaacgacaaaatcttctttttcaatttctgtggtgaaaaactcactaactccgcat
ataatctcatgtatgcattggaggtgcataccatttcgatcatgtatgcatttagctgaacattatcaagaagcaaa
tttattgcacgggcaaacataagctaaactaattctcaagcaatttaataatcacaaaacagtctgcaataccaaga
tatataaaacttttgccagcatggagcaacaacaccgaaacactacaatcaagacagctcccagaaaagattatatg
ttgctacttcaattgccacagttacaatcacccataatgacacatcaaattacataagagtattaagagtatatgac
agttgtaacaaaacaactgcattgagaactagaacagacagccacatgaaccatattcacttcttcagatcagaaag
cctggtgaactaccagtctaccaattgctaccgtagtctccatttttcacttatatgtacataggacacctgegeta
tcagaatagccacaaagccagttcactcgctacaaattaatcttgactaaatccaaacagataccaactcctcttaa
tcaacttacaaaacacctacacttttggtgtctctacaccaccaatcacacaaaaggaaattaatcatccaccaact
cgtatcctactgttagaatggaggccttacaccagagaatgggcattgccagattctgagacactgtcectttgagcet
ccctga

>XA45(t

MEEVEAGgLEGGIRWLAETILDNLDADKLDEWIRQIRLAADTEKLRAEIEKVDGVVAAVKGRAIGNRSLARSLGRLR
GLLYDADDAVDELDYFRLOQOQVEGGVTTRFEAEETVGDGAEDEDDIPMDNTDVPEAVAAGSSKKRSKAWEHFTTVEF
TADGKDSKARCKYCHKDLCCTSKNGTSALRNHLNVCKRKRVTSTDQPVNPSSAGEGASNATGNSVGRKRMRMDGTST
HHEAVSTHPWNKAELSNRIQCMTHQLEEAVNEVMRLCRSSSSNQSRQGTPPATNATTSSYLPEPIVYGRAAEMETIK
QLIMSNRSNGITVLPIVGNGGIGKTTLAQLVCKDLVIKSQFNVKIWVYVSDKFDVVKITRQILDHVSNQSHEGISNL
DTLOODLEEQMKSKKFLIVLDDVWEIRTDDWKKLLAPLRPNDQVNSSQEEATGNMIILTTRIQSIAKSLGTVQSIKL
EALKDDDIWSLEFKVHAFGNDKHDSSPGLQVLGKQIASELKGNPLAAKTVGSLLGTNLTIDHWDSIIKSEEWKSLQOQA
YGIMQALKLSYDHLSNPLQQOCVSYCSLFPKGYSFSKAQLIQIWIAQGFVEESSEKLEQKGWKYLAELVNSGFLQQVE
STRESSEYFVMHDLMHDLAQKVSQTEYATIDGSECTELAPSIRHLSIVTDSAYRKEKYRNISRNEVFEKRLMKVKSR
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SKLRSLVLIGQYDSHFFKYFKDAFKEAQHLRLLOQITATYADSDSFLSSLVNSTHLRYLKIVTEESGRTLPRSLRKYY
HLQVLDIGYRFGIPRISNDINNLLSLRHLVAYDEVCSSIANIGKMTSLOELGNFIVONNLSGFEVTQLKSMNKLVQL
SVSQLENVRTQEEACGAKLKDKQHLEKLHLSWKDAWNGYDSDESYEDEYGSDMNIETEGEELSVGDANGAQSLQHHS
NISSELASSEVLEGLEPHHGLKYLRISGYNGSTSPTWLPSSLTCLOTLHLEKCGKWQILPLERLGLLVKLVLIKMRN
ATELSIPSLEELVLIALPSLNTCSCTSIRNLNSSLKVLKIKNCPVLKVFPLFEISQKFEIERTSSWLPHLSKLTIYN
YPLSCVHSSLPPSA
ISGYGEYGRCTLPOSLEELYIHEYSQETLQPCEFSGNLTLLRKLHVLGNSNLVSLOQLHSCTALEELITIQSCESLSSLD
GLOLLGNLRLLQAHRC
LSGHGEDGRCILPQSLEELYIHEYSQETLOPCEFSGNPTLLRKLHVLGNSNLVSLOQLHSCTALEELIIQSCESLSSLD
GLOLLGNLRLLQAHRC
LSGHGEDGRCILPQSLEELYIHEYSQETLOPCEFSGNLTLLRKLHVLGNSNLVSLOQLHSCTALEELIIQSCESLSSLD
GLOLLGNLRLLQAHRC
LSGHGEDGRCILPQSLEELYIHEYSQETLOPCEFSGNLTLLRKLHVLGNSNLVSLOQLYSCTALEELIIQSCESLSSLD
GLOLLGNLRLLQAHRC
LSGHGEDGRCILPQSLEELYIHEYSQETLOPCEFSGNLTLLRKLHVLGNSNLVSLQLHSCTALEVLIIQSCESLSSLD
GLOLLGNLRLLQAHRC
LSGHGEDGRCILPQSLEELYIHEYSQETLOQPCEFSGNLTLLRKLHVLGNSNLVSLOQLHSCTALEVLIIQSCESLSSLD
GLOLLGNLRLLPAHRC
LSGHGEDGRCILPQSLEELFISEYSLETLOQPCFLTNLTCLKQLRVSGTTSFKSLELOSCTALEHLKIQGCASLATLE
GLOQFLHALRHMEVFRC
PGLPPYLGSSSEQGYELCPRLERLDIDDPSILTTSFCKHLTSLORLELNYCGSEVARLTDEQERALQLLTSLOELRF
KYCYNLIDLPAGLHSLPSLERLEIRSCRSIARLPEKGLPPSFEELDITACSNELAQQCRTLASTLKVKINGGYVN

Supplemental Table 1. List of PCR primers used and their applications

Primer Sequence (5" to 3°) Usage
AGCTATGACATGATTACGAATT]
53120-F4b GG AAGACGGG ACTGA\—‘ Amplification of genomic regions

AACGACGGCCAGTIGCOAAGT (promoter, coding, terminator

53120-R4b CAGGGAGCTC GGACAG sequences) of Xa/ allelic members
Along with primer 53120-R4b to

53120-F6b g%géigé%?i?ig&écc amplify genomic regions of CGS-
Xol;

BB2-F1 TGCCACAGTTACAATCACCCA | Aong with primer MISF to genotype
transgenic plants of Xa/ allelic genes

Xal-F1 ATCAGGAACTTGAACTCCAG To screen Xal alleles in a collection

XalL-R1 AACCACTGATTGCGGAAGG of rice accessions

XaL-F2 CCTTCCGCAATCAGTGGTT To amplify the LRR region of Xal

Xal-R2 AATGTAGCAAGCGACGCACA alleles

Along with primer XaL-F1 to screen

Xald4L-R1 AGGGAATCAACATAGTTAATC . . . .
Xal4 in a collection of rice accessions

TGAGCGGATAACAATTTCACAC

Cambia-F AG

BB2-F2b ACACCCTTGTCCTCCTGCT

Xal-F2 CCCTCTTGCACACGCCATTGG Sequence the whole genomic regions
XalupT-F CGTGTAACAAGTACTGACCA of Xal allelic R genes (Xa2, Xal4,
Xal4-F4 GAGGCTATGTCGATCCTCA Xa3l(t), CGS-Xol;; and Xa45(t))
gXalBE-R4 | CATTGTCTTAGATGATGTGT cloned in pPCAMBIA1300.

XalC-F TCCAGTGAGAAGTTGGAGCA

Xal4-R4 TGTGCACACAGGAAAGAGGA

XalL-F TCAGGAACTTGAACTCCAG
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XalL-R4 TCGAGTGCAGTGCATGATTG
Xa37d-R1 ACGGTTCTGAAGGTCGTCAT
BB2-R2 GAAATTGGCTGATCCGAG
M13F TGTAAAACGACGGCCAGT
TTCGGGGAAAGTAGCACTTGA
86TalKDF1 G Amplification of the upstream regions
AATATCCGGGTAGGCGCAATC | flanking sequences of iTa/3 and iTal6
86TalKDR1 | ACTCTACCGATGCGTGTCGTAA | from PXO86
G
86TalKDF2 AGCCTACACAATCGCTCAAGAC | Amplification of the downstream
GTACGTGAACGAACGCCTCTAC | regions flanking sequences of iTal3
86TalKDR2 | TGACCTGTTCCAGCAGAGCTTG | and iTal6 from PXO86
KDI3-F ACGTCTTGAGCGATTGTGTAGG
CT Amplification of kanamycin
KDI13-R ?F?TGATTGCGCCTACCCGGATA resistance gene
86TAL3-F2 | CAGACGTAAACGGTCCT detection of the deletion of i7al3 in
86TAL3-R2 | ACGCTGCCAGGTCGGCAACC PXO086 mutant
86TALG-F2 | GCATTCAAGGAAGAGGAAA detection of the deletion of i7al6 in
86TAL6-R2 | AGTGTCTACGGAACCCTG PXO086 mutant

Supplemental Table 2. Prevalence of Xal allelic R genes in 3K rice
In a separate Excel file.

Supplemental Table 3. Prevalence of Xal allelic R genes and disease reactions in 87 rice

accessions.

Rice line Source Accession Presence Number PX099* ATal3 ATal3 ATal3
of Xal of 93 aa (piTal3a) (piTal3b)
marker

Kitaake - S S S S

IRBB1 IRGC 418736 + 6 S R S S

IRBB2 IRGC + 5 S R S S

Basmati NSGC Clor 12524 + 7 S R

Chikanari 2 NSGC Clor 12452 -

Taichung 65 NSGC PI 275428 -

Toyohikari NSGC Clor 12449 -

Nagate Eikou NSGC Clor 12447 -

Pi No. 1 NSGC Clor 12445 - S S S S

Somewake NSGC Clor 12423 -

Shinriki 1 NSGC Clor 12401 -

Palman NSGC Clor 12219 -

Safed NSGC Clor 12218 -

Jhona NSGC Clor 12217 -

Mushkan NSGC Clor 12216 -

Ziri NSGC Clor 12214 -

Kinai 388 NSGC Clor 12199 + 6 S R

Miyako NSGC Clor 12066 + 6 S R

Upland NSGC Clor 12001 + 6 S R S S
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Kinai Early NSGC Clor 12197 -
No.70
Aikoku Kinai NSGC Clor 12196 -
Vansi NSGC Clor 12222 -
Ainaura NSGC Clor 12252 + S
Mogamiuruti NSGC Clor 12254 + S S
Santaro NSGC Clor 12285 -
Guneki NSGC Clor 12274 -
Schou Sung NSGC Clor 12286 - S
Sensho
Maratelli NSGC Clor 12294 -
Dosan 50 NSGC Clor 12398 -
WC5119 NSGC Clor 12399 - S
Norin 23 NSGC Clor 12400 -
Shiokari USDA GSOR -
300031
Murasaki USDA GSOR -
Daikoku 310168
P79 USDA GSOR -
310380
Toga USDA GSOR + S S
310788
Zhongyu No.6 USDA GSOR -
311449
Minghui 63 USDA GSOR -
311461
NERICA 1 NSGC  WABO0007739 +
NERICA 2 NSGC  WABO0018053 -
NERICA 3 NSGC  WABO0037218 -
NERICA 4 NSGC  WAB001802 -
NERICA 5 NSGC WABO0018042 + S
NERICA 6 NSGC  WABO0018092 -
NERICA 7 NSGC WABO0018095 + S S
NERICA 8 NSGC  WABO0019617 -
NERICA 9 NSGC  WABO0019618 -
NERICA 10 NSGC  WABO0019619 -
NERICA 11 NSGC WAB0019620 -
NERICA 12 NSGC WAB0019621 + S
NERICA 13 NSGC WAB0019622 -
NERICA 14 NSGC WAB0019624 + S
NERICA 15 NSGC  WABO0019623 -
O.glaberrima-1 IRGC 100854 -
O.glaberrima-2 IRGC 100983 -
O.glaberrima-3 IRGC 102277 -
O.glaberrima-4 IRGC 102500 -
O.glaberrima-5 IRGC 103700 -
O.glaberrima-6 IRGC 103445 -
O.glaberrima-7 IRGC 104033 -
O.glaberrima-8 IRGC 104200 -
O.glaberrima-9 NPGS PI 369455 + S
O.glaberrima-10  NPGS PI 450252 -
O.glaberrima-11 ~ NPGS PI 450298 + S S
O.glaberrima-12  NPGS PI 450353 -
O.glaberrima-13 ~ NPGS PI 450363 -
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O.glaberrima-14  NPGS PI 450396 - S S S
O.glaberrima-15  NPGS PI 450438 -
O.nivara-1 IRGC 102463 + 7 S S S
O.nivara-2 IRGC 105722 -
O.nivara-3 IRGC 105732 -
O.nivara-4 IRGC 81825 -
O.barthii-1 IRGC 100119 -
O.barthii-2 IRGC 101248 -
O.barthii-3 IRGC 106291 -
O.barthii-4 IRGC 101937 -
O.officinalis-1 IRGC 105081 -
O.officinalis-2 IRGC 105080 -
O.officinalis-3 IRGC 105223 -
O.officinalis-4 IRGC 102386 -
O.officinalis-5 IRGC 81972 -
O.officinalis-6 IRGC 80730 -
O.minuta-1 IRGC 101133 -
O.minuta-2 IRGC 105132 -
O.minuta-3 IRGC 105128 -
O.minuta-4 IRGC 101097 -
O.rhizomatis-1 IRGC 103421 -
O.rhizomatis-2 IRGC 105949 -
Supplemental Table 4. Bacterial strains used in this study
Strains or Plasmids Relevant characteristics Reference/Source
Strains
Escherichia coli
XL1-Blue recAl endAl gyrA96 thi-1 hsdR17 supE44 relAl lac Stratagene
[F’ proAB lacl? ZAM15 Tnl0 (Tetr)
Trans1-T1 F- ¢80(lacZ)AM15 AlacX74 hsdR(rx’, mk") TransGen
ArecA1398 endAl tonA Biothch
Agrobacterium
tumefaciens
EHA105 C58 (rif R) Ti pEHA105 (pTiBo542DT-DNA) (Hood et al.,
Succinamopine 1993)
Xanthomonas oryzae
pV. oryzae
PX099* Philippine race 6 This study
ATal3 iTal3a and iTal3b knock-out mutant of PX0O99* (Jietal., 2016)
PX0O86 Philippine race 2 This study
PXO0O86AiTal3 iTALE A type gene knock-out mutant of PX0O86 This study
PXO86AiTal6 iTALE B type gene knock-out mutant of PXO86 This study
PXO0O61 Philippine strain This study
PXO79 Philippine strain This study
PXO112 Philippine strain This study
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KXO085 Korean strain This study
JW89011 Korean strain This study
K202 Korean strain This study
T7174 Japanese strain This study
H75373 Japanese strain This study
X002 Thai strain This study
A3842 Indian strain This study
PbXO7 Indian strain This study
X056 Indonesian strain This study
NXO 260 Nepalese strain This study
CIATI1185 Colombian strain This study
ZHE 173 Chinese strain This study
Cl Chinese strain This study
GD1358 Chinese strain This study
HB21 Chinese strain This study
Aust-2013 Australian strain This study
Aust-R3 Australian strain This study
AX01947 Cameroon strain This study
Plasmids

pCAMBIA1300 Binary T-DNA vector for rice transformation CAMBIA
piTal3a pHM1 expressing i7al3a under lacZ promoter with This study

FLAG in pZW
piTal3b pHMI expressing iTa/3b under /acZ promoter with This study
FLAG tag in pZW

piTal3aFb iTal3a variant containing i7a/3b C-terminus in pHZW | This study
piTal3bFa iTal3b variant containing i7a/3a C-terminus in pHZW | This study

Hood, E.E., Gelvin, S.B., Melchers, L.S., and Hoekema, A. (1993). NewAgrobacterium helper plasmids
for gene transfer to plants. Transgenic research 2:208-218.
I, Z., i, C., Liu, B., Zou, L., Chen, G., and Yang, B. (2016). Interfering TAL effectors of Xanthomonas

oryzae neutralize R-gene-mediated plant disease resistance. Nature communications 7:13435.

Supplemental Table 5. Prevalence of iTALE genes in Xoo and Xoc genomes.

In a separate Excel file.
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