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CCTGCAGGGCCCACTAGTTCTCAGGCTCACATTCCCACCACCCACCTCTGAGCCCAGCCCTCCCTAGCATCACCACTTCCATCCCATTCCTCAGCCAAGA

GCCAGGAATCCTGATTCCAGATCCCACGCTTCCCTGCCTCCCTCAGGTGAGCCCCAGACCCCCAGGCACCCCGCTGGCCCCTGAAGGAGCAGGTGATGGT

GCTGTCTTCGCCCAGCAGCTGTGGGAGCAGGCGGGTGGGGCAGGATGGAGGGGTGGGTGGGGTGGGTGGAGCCAGGGCCCACTTCCTTTCCCCTTGGGGC

CCTGTCCTTCCCAGTCTTGCCCCAGCCTCGGGAGGTGGTGGAGTGACCTGGCCCCAGTGCTGCGTCCTTATCAGCCGAGCCGgtaagagggtgagacttg

gtggggtaggggcctcagtgggcctgggaatgtgcctgtggcttgaaaagactctgacaggttatgatgggaagagattgggagccattgggctgcacag

ggtcagggaaggccaggaggggctggtcactgctggaatctaagctgctgaggctggagggagcctcaggatggggctgatgggggagctgccagcatct

gttcctctgtcatttctgataacagtaaaagccagcatggaaaaaaccgttaaaccgcaggttgggcctggccgttggcagggaagtgggcagaggggag

gcccggccaggtcctccggcaactcccgcgtgttctgcttctccggctgcccacctgcagGTCCCAGCTCTTGCTCCTGCCTGTTTGCCTGACCATGGGG

GGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAAATGGGTCGGGATCTGTACGACGATGACGATAAGGTACCTAAGGATC

AGCTTGGAGTTGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTG

GCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTG

CCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACG

TAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGA

AGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCT

GAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGTTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGT

GGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAG

CCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGC

GGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCG

CCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCG

GATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAG

CAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCG

ACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGAT

GAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGAC

GCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGT

ACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTG

CGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGAC

TGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTA

TGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCAT

CGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCT

CTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAAC

CGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGC

CATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGG

ATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACC

CTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGAT

TACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGAT

GTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGC

MetG ly

G lySerH isH isH isH isH isH isG lyMetAlaSerMetThrG lyG lyG lnG lnMetG lyArgAspLeuTyrAspAspAspAspLysVa lProLysAspG

lnLeuGlyVa lAspProVa lVa lLeuG lnArgArgAspTrpG luAsnProG lyVa lThrG lnLeuAsnArgLeuAlaA laH isProProPheAlaSerTr

pArgAsnSerG luG luAlaArgThrAspArgProSerG lnG lnLeuArgSerLeuAsnGlyG luTrpArgPheAlaTrpPheProAlaProGluAlaVa l

ProG luSerTrpLeuG luCysAspLeuProG luA laAspThrVa lVa lVa lProSerAsnTrpG lnMetH isG lyTyrAspAlaPro I leTyrThrAsnV

a l Th rTy r P r o I leThrVa lAsnProProPheValProThrG luAsnProThrG lyCysTyrSerLeuThrPheAsnValAspGluSerTrpLeuGlnG l

uG lyG lnThrArg I l e I lePheAspGlyVa lAsnSerAlaPheHisLeuTrpCysAsnGlyArgTrpValG lyTyrG lyG lnAspSerArgLeuProSer

GluPheAspLeuSerAlaPheLeuArgAlaGlyGluAsnArgLeuAlaValMetValLeuArgTrpSerAspGlySerTyrLeuGluAspGlnAspMetT

rpArgMetSerG ly I lePheArgAspVa lSerLeuLeuHisLysProThrThrG ln I leSerAspPheHisValAlaThrArgPheAsnAspAspPheSe

rArgA laVa lLeuG luA laG luVa lG lnMetCysG lyG luLeuArgAspTyrLeuArgVa lThrVa lSerLeuTrpG lnG lyG luThrG lnVa lA laSer

G l yTh rA l aP roPheG l yG l yG l u I l e I leAspGluArgGlyGlyTyrAlaAspArgValThrLeuArgLeuAsnValG luAsnProLysLeuTrpSerA

l a G l u I l eProAsnLeuTyrArgA laVa lVa lG luLeuH isThrA laAspG lyThrLeu I l eG luA laG luA laCysAspVa lG lyPheArgG luVa lAr

g I leGluAsnGlyLeuLeuLeuLeuAsnGlyLysProLeuLeuI l eArgG lyVa lAsnArgH isG luH i sH i sP roLeuH isG lyG lnVa lMetAspG lu

G lnThrMetVa lG lnAsp I leLeuLeuMetLysGlnAsnAsnPheAsnAlaValArgCysSerHisTyrProAsnHisProLeuTrpTyrThrLeuCysA

spArgTyrG lyLeuTyrVa lVa lAspGluAlaAsn I leGluThrHisGlyMetValProMetAsnArgLeuThrAspAspProArgTrpLeuProAlaMe

tSerGluArgValThrArgMetValG lnArgAspArgAsnHisProSerVal I l e I l eTrpSerLeuG lyAsnG luSerG lyH isG lyA laAsnH isAsp

AlaLeuTyrArgTrp I l eLysSerVa lAspProSerArgProVa lG lnTyrG luG lyG lyG lyA laAspThrThrA laThrAsp I l e I leCysProMetT

yrA laArgVa lAspG luAspG lnProPheProA laVa lP roLysTrpSer I leLysLysTrpLeuSerLeuProG lyG luThrArgProLeu I leLeuCy

sG luTyrA laH isA laMetG lyAsnSerLeuG lyG lyPheAlaLysTyrTrpG lnA laPheArgG lnTyrProArgLeuG lnG lyG lyPheVa lTrpAsp

TrpVa lAspGlnSerLeu I leLysTyrAspGluAsnGlyAsnProTrpSerAlaTyrGlyGlyAspPheGlyAspThrProAsnAspArgGlnPheCysM

etAsnG lyLeuVa lPheA laAspArgThrProH isProA laLeuThrG luA laLysH isG lnG lnG lnPhePheG lnPheArgLeuSerG lyG lnThr I l

eG luVa lThrSerG luTyrLeuPheArgHisSerAspAsnGluLeuLeuHisTrpMetVa lA laLeuAspGlyLysProLeuAlaSerG lyG luVa lPro

LeuAspVa lA laProG lnG lyLysG lnLeu I l eG luLeuProG luLeuProG lnP roG luSerA laG lyG lnLeuTrpLeuThrVa lArgVa lVa lG lnP

roAsnA l aTh rA l aT rpSe rG l uA l aG l yH i s I l eSerA laTrpG lnG lnTrpArgLeuA laG luAsnLeuSerVa lThrLeuProA laA laSerH isA l

a I leProHisLeuThrThrSerG luMetAspPheCys I leG luLeuGlyAsnLysArgTrpGlnPheAsnArgGlnSerGlyPheLeuSerGlnMetTrp

I leGlyAspLysLysGlnLeuLeuThrProLeuArgAspGlnPheThrArgAlaProLeuAspAsnAspI l eG l yVa l Se rG l uA l aTh rA rg I leAspP

roAsnA laTrpVa lG luArgTrpLysA laA laG lyH isTyrG lnA laG luA laA laLeuLeuG lnCysThrA laAspThrLeuA laAspA laVa lLeu I l

eTh rTh rA laH i sA laT rpG lnH i sG lnG lyLysThrLeuPhe I leSerArgLysThrTyrArg I l eAspG lySe rG lyG lnMetA la I leThrValAsp

Va lG luVa lA l aSe rAspThrP roH i sP roA laArg I leG lyLeuAsnCysG lnLeuAlaG lnVa lA laG luArgVa lAsnTrpLeuG lyLeuG lyProG
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AAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGG

TCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAA

ACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAG

TATCGGCGGAATTACAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATCTAGTCGAGAATTCGCTAGCTCGACATGATA

AGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTGAAATTTG

TGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGG

GAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAGATCCATTTAAATGTTAATTAACTAGCCATGACCAAAATCCCTTAACGTGAGTTTTCGTT

CCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTA

CCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGT

AGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTC

GTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACG

ACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCG

GAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTG

ATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTAATT

AAATTTTTCAAAAGTAGTTGACAATTAATCATCGGCATAGTATATCGGCATAGTATAATACGACTCACTATAGGAGGGCCATCATGGCCAAGTTGACCAG

TGCTGTCCCAGTGCTCACAGCCAGGGATGTGGCTGGAGCTGTTGAGTTCTGGACTGACAGGTTGGGGTTCTCCAGAGATTTTGTGGAGGATGACTTTGCA

GGTGTGGTCAGAGATGATGTCACCCTGTTCATCTCAGCAGTCCAGGACCAGGTGGTGCCTGACAACACCCTGGCTTGGGTGTGGGTGAGAGGACTGGATG

AGCTGTATGCTGAGTGGAGTGAGGTGGTCTCCACCAACTTCAGGGATGCCAGTGGCCCTGCCATGACAGAGATTGGAGAGCAGCCCTGGGGGAGAGAGTT

TGCCCTGAGAGACCCAGCAGGCAACTGTGTGCACTTTGTGGCAGAGGAGCAGGACTGAGGATAAGAATTGTAACAAAAAACCCCGCCCCGGCGGGGTTTT

TTGTTAATTAA

lnGluAsnTyrProAspArgLeuThrAlaAlaCysPheAspArgTrpAspLeuProLeuSerAspMetTyrThrProTyrValPheProSerGluAsnGl

yLeuArgCysGlyThrArgGluLeuAsnTyrGlyProHisGlnTrpArgGlyAspPheGlnPheAsnI l eSerArgTyrSerG lnG lnG lnLeuMetG lu

ThrSerH isArgH isLeuLeuH isA laG luG luG lyThrTrpLeuAsn I leAspG lyPheH isMetG ly I leG lyG lyAspAspSerTrpSerProSerV

a lSerA laG luLeuG lnLeuSerA laG lyArgTyrH isTyrG lnLeuVa lTrpCysG lnLys•••

MetAlaLysLeuThrSe

rAlaVa lProValLeuThrAlaArgAspValA laG lyAlaVa lG luPheTrpThrAspArgLeuGlyPheSerArgAspPheValG luAspAspPheAla

GlyValValArgAspAspValThrLeuPheI leSerA laVa lG lnAspGlnVa lVa lProAspAsnThrLeuAlaTrpVa lTrpVa lArgG lyLeuAspG

luLeuTyrA laG luTrpSerG luVa lVa lSerThrAsnPheArgAspA laSerG lyProA laMetThrG lu I l eG l yG luG lnP roT rpG lyArgG luPh

eAlaLeuArgAspProAlaGlyAsnCysValH isPheValA laG luGluGlnAsp•••

EcoRI (3979)

PacI (4260)

PacI (5000)

PacI (5509)

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4801

4901

5001

5101

5201

5301

5401

5501

936

969

1003

1036

1

6

40

73

106



150

pDRIVE01-SV40enh/CD43(h) v04
(5741 bp)SV40 p(A)

LacZ

EM7

rpmB/G term

Sh ble ∆CpG

ori pMB1
CD43(h) prom

SV40 enh(2) 

SdaI (7)

PstI (7)
SpeI  (244)

SdaI (990)
PstI (990)

NcoI  (1024 )

EcoRI  (4209)

PacI (4490)

PacI (5230)

PacI (5739)



CCTGCAGGGCCTGAAATAACCTCTGAAAGAGGAACTTGGTTAGGTACCTTCTGAGGCGGAAAGAACCAGCTGTGGAATGTGTGTCAGTTAGGGTGTGGAA

AGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAG

TATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCACTAGTTCTCAGGCTCACATTCCCACCACCCACCTCTGAGCCCAGCCCTCCCTAGCAT

CACCACTTCCATCCCATTCCTCAGCCAAGAGCCAGGAATCCTGATTCCAGATCCCACGCTTCCCTGCCTCCCTCAGGTGAGCCCCAGACCCCCAGGCACC

CCGCTGGCCCCTGAAGGAGCAGGTGATGGTGCTGTCTTCGCCCAGCAGCTGTGGGAGCAGGCGGGTGGGGCAGGATGGAGGGGTGGGTGGGGTGGGTGGA

GCCAGGGCCCACTTCCTTTCCCCTTGGGGCCCTGTCCTTCCCAGTCTTGCCCCAGCCTCGGGAGGTGGTGGAGTGACCTGGCCCCAGTGCTGCGTCCTTA

TCAGCCGAGCCGgtaagagggtgagacttggtggggtaggggcctcagtgggcctgggaatgtgcctgtggcttgaaaagactctgacaggttatgatgg

gaagagattgggagccattgggctgcacagggtcagggaaggccaggaggggctggtcactgctggaatctaagctgctgaggctggagggagcctcagg

atggggctgatgggggagctgccagcatctgttcctctgtcatttctgataacagtaaaagccagcatggaaaaaaccgttaaaccgcaggttgggcctg

gccgttggcagggaagtgggcagaggggaggcccggccaggtcctccggcaactcccgcgtgttctgcttctccggctgcccacctgcagGTCCCAGCTC

TTGCTCCTGCCTGTTTGCCTGACCATGGGGGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAAATGGGTCGGGATCTGT

ACGACGATGACGATAAGGTACCTAAGGATCAGCTTGGAGTTGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCG

CCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGC

TTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGC

ACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCAC

ATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTC

GGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGTTGGAGTG

ACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCA

TGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCT

TTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTC

TGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGA

AGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCAT

CATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATC

CGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCT

GACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGG

AATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACA

CCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCT

ACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTAT

CCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTG

GCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTT

TTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGAT

GGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGC

AACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCT

CAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAAC

MetG lyG lySe rH i sH i sH i sH i sH i sH i sG lyMetA laSe rMetThrG lyG lyG lnG lnMetG lyArgAspLeuT

yrAspAspAspAspLysValProLysAspGlnLeuGlyValAspProValValLeuGlnArgArgAspTrpGluAsnProGlyValThrGlnLeuAsnAr

gLeuAlaAlaH isProProPheAlaSerTrpArgAsnSerG luG luAlaArgThrAspArgProSerG lnG lnLeuArgSerLeuAsnGlyG luTrpArg

PheAlaTrpPheProAlaProG luA laVa lProG luSerTrpLeuGluCysAspLeuProG luA laAspThrVa lVa lVa lProSerAsnTrpG lnMetH

i sG l yTy rAspA laP ro I l eTyrThrAsnVa lThrTyrPro I leThrVa lAsnProProPheValProThrG luAsnProThrG lyCysTyrSerLeuTh

rPheAsnVa lAspG luSerTrpLeuG lnG luG lyG lnThrArg I l e I lePheAspGlyValAsnSerAlaPheHisLeuTrpCysAsnGlyArgTrpVal

G lyTyrGlyGlnAspSerArgLeuProSerGluPheAspLeuSerAlaPheLeuArgAlaGlyGluAsnArgLeuAlaValMetValLeuArgTrpSerA

spGlySerTyrLeuGluAspGlnAspMetTrpArgMetSerGly I lePheArgAspVa lSerLeuLeuHisLysProThrThrG ln I leSerAspPheHi

sValA laThrArgPheAsnAspAspPheSerArgAlaValLeuGluAlaGluValG lnMetCysGlyGluLeuArgAspTyrLeuArgValThrValSer

LeuT rpG lnG l yG l uTh rG l nVa lA l aSe rG l yTh rA l aP roPheG l yG l yG l u I l e I leAspGluArgGlyGlyTyrAlaAspArgValThrLeuArgL

euAsnVa lG luAsnProLysLeuTrpSerA laG lu I l eProAsnLeuTyrArgA laVa lVa lG luLeuH isThrA laAspG lyThrLeu I l eG l uA l aG l

uAlaCysAspValG lyPheArgGluVa lArg I leGluAsnGlyLeuLeuLeuLeuAsnGlyLysProLeuLeuI l eArgG lyVa lAsnArgH i sG luH i s

H isProLeuH isG lyG lnVa lMetAspG luG lnThrMetVa lG lnAsp I leLeuLeuMetLysGlnAsnAsnPheAsnAlaValArgCysSerHisTyrP

roAsnHisProLeuTrpTyrThrLeuCysAspArgTyrGlyLeuTyrValVa lAspGluAlaAsnI leG luThrH isG lyMetVa lProMetAsnArgLe

uThrAspAspProArgTrpLeuProAlaMetSerGluArgValThrArgMetValGlnArgAspArgAsnHisProSerVal I l e I l eT rpSerLeuG ly

AsnG luSerG lyH isG lyA laAsnH isAspA laLeuTyrArgTrp I l eLysSerVa lAspProSerArgProVa lG lnTyrG luG lyG lyG lyA laAspT

hrThrA laThrAsp I l e I leCysProMetTyrA laArgVa lAspG luAspGlnProPheProAlaVa lProLysTrpSer I leLysLysTrpLeuSerLe

uProG lyG luThrArgProLeu I leLeuCysG luTyrA laH isA laMetG lyAsnSerLeuG lyG lyPheAlaLysTyrTrpG lnA laPheArgG lnTyr

ProArgLeuGlnG lyG lyPheVa lTrpAspTrpVa lAspGlnSerLeu I leLysTyrAspGluAsnGlyAsnProTrpSerAlaTyrG lyG lyAspPheG

lyAspThrProAsnAspArgGlnPheCysMetAsnGlyLeuValPheAlaAspArgThrProHisProAlaLeuThrG luAlaLysHisG lnG lnGlnPh

ePheGlnPheArgLeuSerG lyG lnThr I leG luVa lThrSerG luTyrLeuPheArgHisSerAspAsnGluLeuLeuHisTrpMetValA laLeuAsp

G lyLysProLeuA laSerG lyG luVa lP roLeuAspVa lA laP roG lnG lyLysG lnLeu I l eG luLeuP roG luLeuP roG lnP roG luSe rA laG lyG

lnLeuTrpLeuThrVa lArgVa lVa lG lnP roAsnA laThrA laTrpSerG luA laG lyH i s I l eSerA laTrpG lnG lnTrpArgLeuAlaG luAsnLe

uSe rVa lTh rLeuP roA laA l aSe rH i sA l a I leProHisLeuThrThrSerG luMetAspPheCys I leGluLeuGlyAsnLysArgTrpGlnPheAsn

SdaI (7)
PstI (7)

SpeI  (244)

SdaI (990)
PstI (990)

NcoI  (1024 )

1

101

201

301

401

501

601

701

801

901

1001

1101

1201

1301

1401

1501

1601

1701

1801

1901

2001

2101

2201

2301

2401

2501

2601

2701

2801

2901

3001

3101

3201

3301

1

26

59

93

126

159

193

226

259

293

326

359

393

426

459

493

526

559

593

626

659

693

726

759



CGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACA

TTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCAC

GGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGAT

GGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAG

AGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTA

TACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATC

AGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGA

TTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTACAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATC

TAGTCGAGAATTCGCTAGCTCGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTT

GTGATGCTATTGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCAT

TTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAGATCCATTTAAATGTTAATTAACTAGCCAT

GACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATC

TGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAG

CGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTT

ACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGT

TCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGG

CGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCG

CCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTT

TGCTGGCCTTTTGCTCACATGTTCTTAATTAAATTTTTCAAAAGTAGTTGACAATTAATCATCGGCATAGTATATCGGCATAGTATAATACGACTCACTA

TAGGAGGGCCATCATGGCCAAGTTGACCAGTGCTGTCCCAGTGCTCACAGCCAGGGATGTGGCTGGAGCTGTTGAGTTCTGGACTGACAGGTTGGGGTTC

TCCAGAGATTTTGTGGAGGATGACTTTGCAGGTGTGGTCAGAGATGATGTCACCCTGTTCATCTCAGCAGTCCAGGACCAGGTGGTGCCTGACAACACCC

TGGCTTGGGTGTGGGTGAGAGGACTGGATGAGCTGTATGCTGAGTGGAGTGAGGTGGTCTCCACCAACTTCAGGGATGCCAGTGGCCCTGCCATGACAGA

GATTGGAGAGCAGCCCTGGGGGAGAGAGTTTGCCCTGAGAGACCCAGCAGGCAACTGTGTGCACTTTGTGGCAGAGGAGCAGGACTGAGGATAAGAATTG

TAACAAAAAACCCCGCCCCGGCGGGGTTTTTTGTTAATTAA

ArgG lnSerG lyPheLeuSerG lnMetTrp I leGlyAspLysLysGlnLeuLeuThrProLeuArgAspGlnPheThrArgAlaProLeuAspAsnAspI

l eG l yVa l Se rG l uA l aTh rA rg I l eAspProAsnA laTrpVa lG luArgTrpLysA laA laG lyH isTyrG lnA laG luA laA laLeuLeuG lnCysTh

rAlaAspThrLeuAlaAspAlaVa lLeu I l eTh rTh rA l aH i sA l aT rpG lnH i sG lnG l yLysTh rLeuPhe I leSerArgLysThrTyrArg I leAsp

G l ySe rG l yG l nMetA l a I l eThrVa lAspVa lG luVa lA laSerAspThrP roH i sP roA laArg I leG lyLeuAsnCysG lnLeuAlaG lnVa lA laG

luArgValAsnTrpLeuGlyLeuGlyProGlnGluAsnTyrProAspArgLeuThrAlaAlaCysPheAspArgTrpAspLeuProLeuSerAspMetTy

rThrProTyrVa lPheProSerG luAsnGlyLeuArgCysGlyThrArgGluLeuAsnTyrG lyProHisG lnTrpArgGlyAspPheGlnPheAsn I l e

SerArgTyrSerG lnG lnG lnLeuMetG luThrSerH isArgH isLeuLeuH isA laG luG luG lyThrTrpLeuAsn I leAspG lyPheH isMetG ly I

l eG lyG lyAspAspSerTrpSerProSerVa lSerA laG luLeuG lnLeuSerA laG lyArgTyrH isTyrG lnLeuVa lTrpCysG lnLys•••

MetAlaLysLeuThrSerA laVa lProVa lLeuThrAlaArgAspVa lA laG lyAlaVa lG luPheTrpThrAspArgLeuGlyPhe

SerArgAspPheValGluAspAspPheAlaGlyValValArgAspAspValThrLeuPheI leSerA laVa lG lnAspG lnVa lVa lProAspAsnThrL

euAlaTrpVa lTrpVa lArgG lyLeuAspGluLeuTyrA laG luTrpSerG luVa lVa lSerThrAsnPheArgAspAlaSerG lyProAlaMetThrG l

u I l eG lyG luG lnProTrpG lyArgG luPheAlaLeuArgAspProA laG lyAsnCysVa lH isPheVa lA laG luG luG lnAsp•••

EcoRI (4209)

PacI (4490)

PacI (5230)

PacI (5739)

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4801

4901

5001

5101

5201

5301

5401

5501

5601

5701

793

826

859

893

926

959

993

1026

1

30

63

96
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