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CCTGCAGGGCCCACTAGTAAGTTTCCAGAGCTTTCGAGGAAGGTTTCTTCAACTCAAATTCATCCGCCTGATAATTTTCTTATATTTTCCTAAAGAAGGA

AGAGAAGCGCATAGAGGAGAAGGGAAATAATTTTTTAGGAGCCTTTCTTACGGCTATGAGGAATTTGGGGCTCAGTTGAAAAGCCTAAACTGCCTCTCGG

GAGGTTGGGCGCGGCGAACTACTTTCAGCGGCGCACGGAGACGGCGTCTACGTGAGGGGTGATAAGTGACGCAACACTCGTTGCATAAATTTGCgCTCCG

CCAGCCCGGAGCATTTAGGGGCGGTTGGCTTTGTTGGGTGAGCTTGTTTGTGTCCCTGTGGGTGGACGTGGTTGGTGATTGGCAGGATCCTGGTATCCGC

TACAGgtactggcccacagccgtaaagacctgcgggggcgtgagaggggggaatgggtgaggtcaagctggaggcttcttggggttgggtgggccgctg

aggggaggggagggcgaggtgacgcgacacccggcctttctgggagagtgggccttgttgacctaaggggggcgagggcagttggcacgcgcacgcgc

cgacagaaactaacagacattaaccaacagcgattccgtcgcgtttacttgggaggaaggcggaaaagaggtagtttgtgtggcttctggaaacccta

aatttggaatcccagtatgagaatggtgtcccttcttgtgtttcaatgggatttttacttcgcgagtcttgtgggtttggttttgttttcagtttgcct

aacaccgtgcttaggtttgaggcagattggagttcggtcgggggagtttgaatatccggaacagttagtggggaaagctgtggacgcttggtaagagagc

gctctggattttccgctgttgacgttgaaaccttgaatgacgaatttcgtattaagtgacttagccttgtaaaattgaggggaggcttgcggaatattaa

cgtatttaaggcattttgaaggaatagttgctaattttgaagaatattaggtgtaaaagcaagaaatacaatgatcctgaggtgacacgcttatgtttta

cttttaaactagGTCACCATGGGGGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAAATGGGTCGGGATCTGTACGACG

ATGACGATAAGGTACCTAAGGATCAGCTTGGAGTTGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGC

AGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCC

TGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTT

ACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAA

TGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTAC

GGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGTTGGAGTGACGGCA

GTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGC

CACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGG

CAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACG

TCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTG

CGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCT

CTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACC

ATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGA

TGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAA

TCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGG

CCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGG

AGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGT

MetG lyG lySerH i sH i sH i sH i sH i sH i sG lyMetA laSerMetThrG lyG lyG lnG lnMetG lyArgAspLeuTyrAspA

spAspAspLysValProLysAspGlnLeuGlyValAspProValValLeuGlnArgArgAspTrpGluAsnProGlyValThrGlnLeuAsnArgLeuAl

aAlaH isProProPheAlaSerTrpArgAsnSerG luG luAlaArgThrAspArgProSerG lnG lnLeuArgSerLeuAsnGlyG luTrpArgPheAla

TrpPheProA laProG luA laVa lP roG luSerTrpLeuG luCysAspLeuProG luA laAspThrVa lVa lVa lP roSerAsnTrpG lnMetH isG lyT

yrAspA laPro I l eTyrThrAsnVa lThrTyrPro I leThrVa lAsnProProPheValProThrG luAsnProThrG lyCysTyrSerLeuThrPheAs

nVa lAspG luSerTrpLeuG lnG luG lyG lnThrArg I l e I lePheAspGlyVa lAsnSerAlaPheHisLeuTrpCysAsnGlyArgTrpValG lyTyr

GlyGlnAspSerArgLeuProSerGluPheAspLeuSerAlaPheLeuArgAlaGlyGluAsnArgLeuAlaValMetValLeuArgTrpSerAspGlyS

erTyrLeuGluAspGlnAspMetTrpArgMetSerGly I lePheArgAspVa lSerLeuLeuHisLysProThrThrG ln I leSerAspPheHisVa lA l

aThrArgPheAsnAspAspPheSerArgAlaValLeuGluAlaGluValG lnMetCysGlyGluLeuArgAspTyrLeuArgValThrValSerLeuTrp

G l nG 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 leAspGluArgGlyGlyTyrAlaAspArgValThrLeuArgLeuAsnV

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

sAspVa lG lyPheArgG luVa lArg I leGluAsnGlyLeuLeuLeuLeuAsnGlyLysProLeuLeuI l eArgG lyVa lAsnArgH i sG luH i sH i sP ro

LeuH isG lyG lnVa lMetAspG luG lnThrMetVa lG lnAsp I leLeuLeuMetLysGlnAsnAsnPheAsnAlaValArgCysSerHisTyrProAsnH

isProLeuTrpTyrThrLeuCysAspArgTyrG lyLeuTyrVa lVa lAspGluAlaAsn I leG luThrHisGlyMetValProMetAsnArgLeuThrAs

pAspProArgTrpLeuProAlaMetSerGluArgValThrArgMetValGlnArgAspArgAsnHisProSerVal I l e I leTrpSerLeuG lyAsnGlu

SerG lyH isG lyA laAsnH isAspA laLeuTyrArgTrp I l eLysSerVa lAspProSerArgProVa lG lnTyrG luG lyG lyG lyA laAspThrThrA

laThrAsp I l e I leCysProMetTyrA laArgVa lAspG luAspGlnProPheProAlaVa lProLysTrpSer I leLysLysTrpLeuSerLeuProGl

yG luThrArgProLeu I leLeuCysG luTyrA laH isA laMetG lyAsnSerLeuG lyG lyPheAlaLysTyrTrpG lnA laPheArgG lnTyrProArg

SdaI (7)
PstI  (7)

EcoO109I (8)
B s p 1 2 0 I  ( 8 )

SpeI  (14) EcoNI (94)

Tth111I  (244)

BamHI (386)

NruI (758)
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BstEII  (1107)
NcoI  (1112 )
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A c c 6 5 I  ( 1 2 0 6 )
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AatII  (1847)
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EcoRV (2337)

DraIII (2414)
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1
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201
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795

895

995
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1395

1495

1595

1695

1795

1895

1995

2095
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2295

2395

2495

2595
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1

28

61

95
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295
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395

428

461

495
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TTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATA

CGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCA

GTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAG

CCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCT

GGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGT

GACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAG

TCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCG

TAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGA

TACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGT

GGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGG

TAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCC

GTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGC

TACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTG

GCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTACAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATCTAGTCG

AGAATTCGCTAGCTCGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATG

CTATTGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATG

TTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAGATCCATTTAAATGTTAATTAACTAGCCATGACCAA

AATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGC

TTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGA

TACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGT

GGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGC

ACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACA

GGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCT

CTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGG

CCTTTTGCTCACATGTTCTTAATTAAATTTTTCAAAAGTAGTTGACAATTAATCATCGGCATAGTATATCGGCATAGTATAATACGACTCACTATAGGAG

GGCCATCATGGCCAAGTTGACCAGTGCTGTCCCAGTGCTCACAGCCAGGGATGTGGCTGGAGCTGTTGAGTTCTGGACTGACAGGTTGGGGTTCTCCAGA

GATTTTGTGGAGGATGACTTTGCAGGTGTGGTCAGAGATGATGTCACCCTGTTCATCTCAGCAGTCCAGGACCAGGTGGTGCCTGACAACACCCTGGCTT

GGGTGTGGGTGAGAGGACTGGATGAGCTGTATGCTGAGTGGAGTGAGGTGGTCTCCACCAACTTCAGGGATGCCAGTGGCCCTGCCATGACAGAGATTGG

AGAGCAGCCCTGGGGGAGAGAGTTTGCCCTGAGAGACCCAGCAGGCAACTGTGTGCACTTTGTGGCAGAGGAGCAGGACTGAGGATAAGAATTGAGTTTC

AGAAAAGGGGGCCTGAGTGGCCCCTTTTTTCAACTTAATTAA

LeuGlnG lyG lyPheVa lTrpAspTrpVa lAspGlnSerLeu I leLysTyrAspGluAsnGlyAsnProTrpSerAlaTyrG lyGlyAspPheGlyAspT

hrProAsnAspArgGlnPheCysMetAsnGlyLeuValPheAlaAspArgThrProHisProAlaLeuThrG luAlaLysHisG lnG lnG lnPhePheGl

nPheArgLeuSerG lyG lnThr I leG luVa lThrSerG luTyrLeuPheArgHisSerAspAsnGluLeuLeuHisTrpMetVa lA laLeuAspGlyLys

ProLeuA laSerG lyG luVa lP roLeuAspVa lA laP roG lnG lyLysG lnLeu I l eG luLeuProG luLeuProG lnP roG luSe rA laG lyG lnLeuT

rpLeuThrVa lA rgVa lVa lG lnP roAsnA laTh rA laT rpSe rG luA laG lyH i s I leSerA laTrpGlnG lnTrpArgLeuAlaG luAsnLeuSerVa

lTh rLeuP roA l aA l aSe rH i sA l a I leProHisLeuThrThrSerG luMetAspPheCys I leGluLeuGlyAsnLysArgTrpGlnPheAsnArgGln

SerG lyPheLeuSerG lnMetTrp I leGlyAspLysLysGlnLeuLeuThrProLeuArgAspGlnPheThrArgAlaProLeuAspAsnAspI l eG lyV

a l Se rG l uA l aTh rA rg I l eAspProAsnA laTrpVa lG luArgTrpLysA laA laG lyH isTyrG lnA laG luA laA laLeuLeuG lnCysThrA laAs

pThrLeuAlaAspAlaValLeu I l eTh rTh rA l aH i sA l aT rpG lnH i sG lnG l yLysTh rLeuPhe I leSerArgLysThrTyrArg I leAspGlySer

G l yG lnMetA la I l eThrVa lAspVa lG luVa lA laSerAspThrP roH i sP roA laArg I leG lyLeuAsnCysG lnLeuAlaG lnVa lA laG luArgV

alAsnTrpLeuGlyLeuGlyProGlnGluAsnTyrProAspArgLeuThrAlaAlaCysPheAspArgTrpAspLeuProLeuSerAspMetTyrThrPr

oTyrVa lPheProSerG luAsnGlyLeuArgCysGlyThrArgGluLeuAsnTyrG lyProHisG lnTrpArgGlyAspPheGlnPheAsnI leSerArg

TyrSerG lnG lnG lnLeuMetG luThrSerH i sArgH isLeuLeuH isA laG luG luG lyThrTrpLeuAsn I leAspG lyPheH isMetG ly I l eG l yG

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

MetAlaLysLeuThrSerA laVa lProVa lLeuThrAlaArgAspValA laG lyAlaVa lG luPheTrpThrAspArgLeuGlyPheSerArg

AspPheValGluAspAspPheAlaGlyValValArgAspAspValThrLeuPheI leSerA laVa lG lnAspG lnVa lVa lProAspAsnThrLeuAlaT

rpVa lTrpVa lArgG lyLeuAspG luLeuTyrA laG luTrpSerG luVa lVa lSerThrAsnPheArgAspAlaSerG lyProA laMetThrG lu I l eG l

yG luG lnProTrpG lyArgG luPheAlaLeuArgAspProAlaG lyAsnCysVa lH isPheVa lA laG luG luG lnAsp•••

Eco47III (3059)

SacI  (3164)

BspLU11I (3983)
B s t 1 1 0 7 I  ( 3 9 8 6 )

Bs iWI  (3994)

NdeI  (4181)

EcoRI  (4297)
NheI (4303)

MfeI  (4477)

SwaI  (4568)

BspLU11I (5306) AseI  (5344 )

SfiI (5395) MscI  (5406 )

DraIII (5756)

EcoO109I (5804)
SfiI (5804)

2895

2995

3095

3195

3295

3395

3495

3595

3695

3795

3895

3995

4095

4195

4295

4395

4495

4595

4695

4795

4895

4995

5095

5195

5295

5395

5495

5595

5695

5795

595

628

661

695

728

761

795

828

861

895

928

961

995

1028

1

32

65

98
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