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CCTGCAGGGCCCACTAGTAGCTCTGAGCTCCTCCTCTGCTCGCCCAATCCTTCCAACCCCCTATGGTGGTATGGCTGACACAGAAAATGTCTGCTCCTGT

ATGGGACATTTGCCCCTCTTCTCCAAATATAAGACAGGATGAGGCCTAGCTTTTGCTGCTCCAAAGTTTTAAAAGAACACATTGCACGGCATTTAGGGAC

TCTAAAGGGTGGAGGAGGAATGAGGGAATTGCATCATGCCAAGGCTGGTCCTCATCCATCACTGCTTCCAGGGCCCAGAGTGGCTTCCAGGAaGTATTCT

TACAAAGGAAGCCCGATCTGTAGCTAACACTCAGAGCCCATTTTCCTGCGTTAACCCCTCCCGACCTCATATACAGGAGTAACATGATCAGTGACCTGGG

GGAGCTGGCCAAACTGCGGGACCTGCCCAAGCTGAGGGCCTTGGTGCTGCTGGACAACCCCTGTGCCGATGAGACTGACTACCGCCAGGAGGCCCTGGTG

CAGATGGCACACCTAGAGCGCCTAGACAAAGAGTACTATGAGGACGAGGACCGGGCAGAAGCTGAGGAGATCCGACAGAGGCTGAAGGAGGAACAGGAGC

AAGAACTCGACCCGGACCAAGACATGGAACCGTACCTCCCGCCAACTTAGTGGCTCCTCTAGCCTGCAGGGACAGTAAAGGTGATGGCAGGAAGGCAGCC

CCCGGAGGtCAAAGGCTGGGCACGCGGGAGGAGAGGCCAGAGTCAGAGGCTGCGGGTATCTCAGATATGAAGGAAAGATGAGAGAGGCTCAGGAAGAGGT

AAGAAAAGACACAAGAGACCAGAGAAGGGAGAAGAATTAGAGAGGGAGGCAGAGGACCGCTGTCTCTACAGACATAGCTGGTAGAGACTGGGAGGAAGGG

ATGAACCCTGAGCGCATGAAGGGAAGGAGGTGGCTGGTGGTATATGGAGGATGTAGCTGGGCCAGGGAAAAGATCCTGCACTaaaaATCTGAAGCTaaa

aatAACAGGACACGGGGTGGAGAGGCGAAAGGAGGGCAGAGTGAgGCAGAGAGACTGAGagGCCTGGGGATGTGGGCATTCCGGTAGGGCACACAGTTC

ACTTGTCTTCTCTTTTTCCAGGAGGCCAAAGATGCTGACGTCAAGAACTCATAATACCCCAGTGGGGACCACCGCATTCATAGCCCTGTTACAAGAAGTG

GGAGATGTTCCTTTTTGTCCCAGACTGGAAATCCgTTACATCCCGAGGCTCAGGTTCTGTGGTGGTCATCTCTGTGTGGCTTGTTCTGTGGGCCTACCTA

AAGTCCTAAGCACAGCTCTCAAGCAGATCCGAGGCGACTAAGATGCTAGTAGGGGTTGTCTGGAGAGAAGAGCCGAGGAGGTGGGCTGTGATGGATCAGT

TCAGCTTTCAAATAAAAAGGCGTTTTTATATTCTGTGTCGAGTTCGTGAACCCCTGTGGTGGGCTTCTCCATCTGTCTGGGTTAGTACCTGCCACTATAC

TGGAATAAGGgGACGCCTGCTTCCCTCGAGTTGGCTGGACAAGGTTATGAGCATCCGTGTACTTATGGGGTTGCCAGCTTGGTCCTGGATCGCCCGGGCC

CTTCCCCCACCCGTTCGGTTCCCCACCACCACCCGCGCTCGTACGTGCGTCTCCGCCTGCAGCTCTTGACTCATCGGGGCCCCCGGGTCACATGCGCTCG

CTCGGCTCTATAGGCGCCGCCCCCTGCCCACCCCCCGCCCGCGCTGGGAGCCGCAGCCGCCGCCACTCCTGCTCTCTCTGCGCCGAAGCTTCGAGGGGCT

CGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCCGCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTG

CGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACCGGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTG

CCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTTTCTGTTCTGCGCCGTTACAGATCCAAGCCACCATGGGGGGTTCTCATCATCATCATCATC

ATGGTATGGCTAGCATGACTGGTGGACAGCAAATGGGTCGGGATCTGTACGACGATGACGATAAGGTACCTAAGGATCAGCTTGGAGTTGATCCCGTCGT

TTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGC

ACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCG

ATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAA

TCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTT

GATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTT

TACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGTTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCG

TGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAA

MetG l yG l ySe rH i sH i sH i sH i sH i sH

isGlyMetAlaSerMetThrGlyGlyGlnGlnMetGlyArgAspLeuTyrAspAspAspAspLysValProLysAspGlnLeuGlyValAspProValVa

lLeuGlnArgArgAspTrpGluAsnProGlyVa lThrG lnLeuAsnArgLeuAlaAlaH isProProPheAlaSerTrpArgAsnSerG luG luAlaArg

ThrAspArgProSerG lnG lnLeuArgSerLeuAsnGlyG luTrpArgPheAlaTrpPheProAlaProG luAlaVa lProG luSerTrpLeuGluCysA

spLeuProG luA laAspThrVa lVa lVa lP roSerAsnTrpG lnMetH isG lyTyrAspAlaPro I l eTyrThrAsnVa lThrTyrPro I leThrVa lAs

nProProPheVa lProThrG luAsnProThrG lyCysTyrSerLeuThrPheAsnVa lAspGluSerTrpLeuGlnG luG lyG lnThrArg I l e I lePhe

AspGlyValAsnSerAlaPheHisLeuTrpCysAsnGlyArgTrpValG lyTyrG lyGlnAspSerArgLeuProSerG luPheAspLeuSerAlaPheL

euArgAlaGlyGluAsnArgLeuAlaValMetValLeuArgTrpSerAspGlySerTyrLeuGluAspGlnAspMetTrpArgMetSerGly I lePheAr

gAspVa lSerLeuLeuHisLysProThrThrG ln I leSerAspPheHisValAlaThrArgPheAsnAspAspPheSerArgAlaValLeuGluAlaGlu
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BsiWI (1638) SmaI (1683)
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FspI  (2324 )

AatII (2805)

1

101

201

301

401

501

601

701

801

901

1000

1099

1199

1299

1399

1499

1599

1699

1799

1899

1999

2099

2199

2299

2399

2499

2599

2699

2799

1

10

43

77

110

143

177

210

243



GTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTG

AAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCG

TGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTG

CTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCC

TGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGT

GGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATG

GTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAAT

CTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCA

GCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGT

AACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTA

AATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGA

CCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTG

TTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTA

AACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGA

AGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGC

GAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGC

TGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTG

GAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAG

CATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACAC

CGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCT

TACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAA

TTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGC

ACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTACAGCTGAG

CGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATCTAGTCGAGAATTCGCTAGCTCGACATGATAAGATACATTGATGAGTTTGGAC

AAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTA

ACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAA

ACCTCTACAAATGTGGTAGATCCATTTAAATGTTAATTAACTAGCCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTA

GAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGG

ATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTT

CAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCA

AGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACC

Va lG lnMetCysG lyG luLeuArgAspTyrLeuArgVa lThrVa lSerLeuTrpG lnG lyG luThrG lnVa lA laSerG lyThrA laProPheG lyG lyG

l u I l e I leAspGluArgGlyG lyTyrAlaAspArgValThrLeuArgLeuAsnValG luAsnProLysLeuTrpSerAlaG lu I leProAsnLeuTyrAr

gA laVa lVa lG luLeuH isThrA laAspG lyThrLeu I l eG luA laG luA laCysAspVa lG lyPheArgG luVa lArg I leGluAsnGlyLeuLeuLeu

LeuAsnGlyLysProLeuLeuI l eArgG lyVa lAsnArgH isG luH i sH i sP roLeuH isG lyG lnVa lMetAspG luG lnThrMetVa lG lnAsp I leL

euLeuMetLysGlnAsnAsnPheAsnAlaValArgCysSerHisTyrProAsnHisProLeuTrpTyrThrLeuCysAspArgTyrGlyLeuTyrValVa

lAspG luA laAsn I leGluThrHisGlyMetValProMetAsnArgLeuThrAspAspProArgTrpLeuProAlaMetSerGluArgValThrArgMet

ValG lnArgAspArgAsnHisProSerVal I l e I l eTrpSerLeuG lyAsnG luSerG lyH isG lyA laAsnH isAspA laLeuTyrArgTrp I l eLysS

erVa lAspProSerArgProVa lG lnTyrG luG lyG lyG lyA laAspThrThrA laThrAsp I l e I leCysProMetTyrAlaArgValAspGluAspGl

nProPheProA laVa lP roLysTrpSer I leLysLysTrpLeuSerLeuProG lyG luThrArgProLeu I l eLeuCysG luTyrA laH i sA laMetG ly

AsnSerLeuG lyG lyPheAlaLysTyrTrpG lnA laPheArgG lnTyrProArgLeuGlnG lyG lyPheVa lTrpAspTrpVa lAspG lnSerLeu I leL

ysTyrAspGluAsnGlyAsnProTrpSerAlaTyrGlyGlyAspPheGlyAspThrProAsnAspArgGlnPheCysMetAsnGlyLeuValPheAlaAs

pArgThrProH isP roA laLeuThrG luA laLysH isG lnG lnG lnPhePheG lnPheArgLeuSerG lyG lnThr I l eG luVa lTh rSe rG luTyrLeu

PheArgHisSerAspAsnGluLeuLeuHisTrpMetVa lA laLeuAspGlyLysProLeuAlaSerG lyG luVa lProLeuAspValA laProG lnG lyL

ysG lnLeu I l eG luLeuProG luLeuProG lnProG luSerA laG lyG lnLeuTrpLeuThrVa lArgVa lVa lG lnP roAsnA laThrA laTrpSerG l

u A l a G l y H i s I l eSe rA laTrpG lnG lnTrpArgLeuA laG luAsnLeuSerVa lThrLeuProA laA laSerH i sA la I l eP roH isLeuThrThrSer

GluMetAspPheCysI leG luLeuGlyAsnLysArgTrpGlnPheAsnArgGlnSerG lyPheLeuSerG lnMetTrp I leGlyAspLysLysGlnLeuL

euThrProLeuArgAspGlnPheThrArgAlaProLeuAspAsnAspI l eG l yVa l Se rG l uA l aTh rA rg I leAspProAsnAlaTrpVa lG luArgTr

pLysA laA laG lyH isTyrG lnA laG luA laA laLeuLeuG lnCysThrA laAspThrLeuA laAspA laVa lLeu I l eTh rTh rA l aH i sA l aT rpG l n

H isG lnG lyLysThrLeuPhe I leSerArgLysThrTyrArg I l eAspG lySe rG lyG lnMetA la I l eThrVa lAspVa lG luVa lA laSerAspThrP

roH i sP roA l aA rg I leG lyLeuAsnCysGlnLeuAlaG lnVa lA laG luArgVa lAsnTrpLeuGlyLeuGlyProGlnG luAsnTyrProAspArgLe

uThrAlaAlaCysPheAspArgTrpAspLeuProLeuSerAspMetTyrThrProTyrValPheProSerGluAsnGlyLeuArgCysGlyThrArgGlu

LeuAsnTyrGlyProHisG lnTrpArgGlyAspPheGlnPheAsnI leSerArgTyrSerG lnG lnG lnLeuMetG luThrSerH isArgH isLeuLeuH

i sA laG luG luG lyTh rT rpLeuAsn I leAspG lyPheH isMetG ly I leG lyG lyAspAspSerTrpSerProSerVa lSerA laG luLeuG lnLeuSe

rA laG lyArgTyrH isTyrG lnLeuVa lTrpCysG lnLys•••
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TACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGA

GCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGC

CTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTAATTAAATTTTTCAAAAGTAGTTGAC

AATTAATCATCGGCATAGTATATCGGCATAGTATAATACGACTCACTATAGGAGGGCCATCATGGCCAAGTTGACCAGTGCTGTCCCAGTGCTCACAGCC

AGGGATGTGGCTGGAGCTGTTGAGTTCTGGACTGACAGGTTGGGGTTCTCCAGAGATTTTGTGGAGGATGACTTTGCAGGTGTGGTCAGAGATGATGTCA

CCCTGTTCATCTCAGCAGTCCAGGACCAGGTGGTGCCTGACAACACCCTGGCTTGGGTGTGGGTGAGAGGACTGGATGAGCTGTATGCTGAGTGGAGTGA

GGTGGTCTCCACCAACTTCAGGGATGCCAGTGGCCCTGCCATGACAGAGATTGGAGAGCAGCCCTGGGGGAGAGAGTTTGCCCTGAGAGACCCAGCAGGC

AACTGTGTGCACTTTGTGGCAGAGGAGCAGGACTGAGGATAAGAATTGTAACAAAAAACCCCGCCCCGGCGGGGTTTTTTGTTAATTAA

MetAlaLysLeuThrSerA laVa lProVa lLeuThrA la

ArgAspValAlaGlyAlaValG luPheTrpThrAspArgLeuGlyPheSerArgAspPheValG luAspAspPheAlaGlyValValArgAspAspValT

hrLeuPheI leSerA laVa lG lnAspG lnVa lVa lProAspAsnThrLeuAlaTrpVa lTrpVa lArgG lyLeuAspG luLeuTyrA laG luTrpSerG l

uVa lVa lSerThrAsnPheArgAspAlaSerG lyProAlaMetThrG lu I l eG lyG luG lnProTrpG lyArgG luPheA laLeuArgAspProA laG ly

AsnCysVa lH isPheVa lA laG luG luG lnAsp•••

BspLU11I (6264)

AseI  (6302 ) S f i I  ( 6 3 5 3 )
MscI (6364)

5999
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