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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCAGCATGCCAGCGGGGACAGCAGCTAGAGCCTGGGTGCTGGT

TCTTGCTCTATGGGGAGCTGTAGCTGGTGGTCAGAACATCACAGCCCGGATTGGAGAGCCACTTGTGCTAAGCTGTAAGGGGGCCCCTAAGAAGCCGCCC

CAGCAGCTAGAATGGAAACTGAACACAGGAAGAACTGAAGCTTGGAAGGTCCTCTCTCCCCAGGGAGGCCCCTGGGACAGCGTGGCTCGAATCCTCCCCA

ATGGTTCCCTCCTCCTTCCAGCCACTGGAATTGTCGATGAGGGGACTTTCCGGTGTCGGGCAACTAACAGGCGAGGGAAGGAGGTCAAGTCCAACTACCG

AGTCCGAGTCTACCAGATTCCTGGGAAGCCAGAAATTGTGGATCCTGCCTCTGAACTCACAGCCAGTGTCCCTAATAAGGTGGGGACATGTGTGTCTGAG

GGAAGCTACCCTGCAGGGACCCTTAGCTGGCACTTAGATGGGAAACTTCTGATTCCCGATGGCAAAGAAACACTCGTGAAGGAAGAGACCAGGAGACACC

CTGAGACGGGACTCTTTACACTGCGGTCAGAGCTGACAGTGATCCCCACCCAAGGAGGAACCCATCCTACCTTCTCCTGCAGTTTCAGCCTGGGCCTTCC

CCGGCGCAGACCCCTGAACACAGCCCCCATCCAACTCCGAGTCAGGGAGCCTGGGCCTCCAGAGGGCATTCAGCTGTTGGTTGAGCCTGAAGGTGGAATA

GTCGCTCCTGGTGGGACTGTGACCTTGACCTGTGCCATCTCTGCCCAGCCCCCTCCTCAGGTCCACTGGATAAAGGATGGTGCACCCTTGCCCCTGGCTC

CCAGCCCTGTGCTGCTCCTCCCTGAGGTGGGGCACGAGGATGAGGGCACCTATAGCTGCGTGGCCACCCACCCTAGCCACGGACCTCAGGAAAGCCCTCC

TGTCAGCATCAGGGTCACAGAAACCGGCGATGAGGGGCCAGCTGAAGGCTCTGTGGGTGAGTCTGGGCTGGGTACGCTAGCCCTGGCCTTGGGGATCCTG

GGAGGCCTGGGAGTAGTAGCCCTGCTCGTCGGGGCTATCCTGTGGCGAAAACGACAACCCAGGCGTGAGGAGAGGAAGGCCCCGGAAAGCCAGGAGGATG

AGGAGGAACGTGCAGAGCTGAATCAGTCAGAGGAAGCGGAGATGCCAGAGAATGGTGCCGGGGGACCGTAAGAGCACCCAGATCGAGCCTGTGTGATGGC

CCTAGAATTCGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATT

TGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGT

GGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGA

ATCCTTTTCTGAGGGATGAATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATAT

AGTGTATTTTCCCAAGGTTTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATT

TAAATACATCATTGCAATGAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGG

GAACAAAGGAACCTTTAATAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTT
•••AsnArgThr Ty rLysLeuP ro I l eLeuGl uGl u I l eThr Thr Ly

ysVa l Thr Va l A rgGl y I l eTyrAl aGl u I l eHi sVa l A l aSer I l e I l eGl uGl yThr LysThr A rg I l eAl aAl aGl yVa l Hi sHi s LysAsnAspGl

uTy rLeuMe tThr I l eLysGl uThr Al aVa l Gl uVa l LeuGl uLeuAspGl nGl nSer I l eAsnPheThr LysMe t

Me tP roAl aGl yThr Al aAl aArgAl aT rpVa l LeuVa

l LeuAl aLeuT rpGl yA l aVa l A l aGl yGl yGl nAsn I l eThr Al aArg I l eGl yGl uP roLeuVa l LeuSer CysLysGl yA l aP roLysLysP roP ro

Gl nGl nLeuGl uT rpLysLeuAsnThr Gl yA rgThr Gl uAl aT rpLysVa l LeuSer P roGl nGl yGl y P roT rpAspSer Va l A l aArg I l eLeuP roA

snGl ySer LeuLeuLeuP roAl aThr Gl y I l eVa l AspGl uGl yThr PheArgCysArgAl aThrAsnArgArgGl yLysGl uVa l LysSerAsnTyrAr

gVa l A rgVa l Ty rGl n I l eP roGl yLysP roGl u I l eVa l AspP roAl aSer Gl uLeuThr Al aSer Va l P roAsnLysVa l Gl yThr CysVa l Ser Gl u

Gl ySer Ty rP roAl aGl yThr LeuSer T rpHi s LeuAspGl yLysLeuLeu I l eP roAspGl yLysGl uThr LeuVa l LysGl uGl uThr A rgArgHi sP

r oGl uThr Gl yLeuPheThr LeuArgSer Gl uLeuThr Va l I l eP roThr Gl nGl yGl yThr Hi s P roThr PheSer CysSer PheSer LeuGl yLeuP r

oArgArgArgP roLeuAsnThr Al aP ro I l eGl nLeuArgVa l A rgGl uP roGl y P roP roGl uGl y I l eGl nLeuLeuVa l Gl uP roGl uGl yGl y I l e

Va l A l aP roGl yGl yThr Va l Thr LeuThr CysAl a I l eSer Al aGl nP roP roP roGl nVa l Hi sT rp I l eLysAspGl yA l aP roLeuP roLeuAl aP

r oSer P roVa l LeuLeuLeuP roGl uVa l Gl yHi sGl uAspGl uGl yThr Ty rSer CysVa l A l aThr Hi s P roSer Hi sGl y P roGl nGl uSer P roP r

oVa l Ser I l eArgVa l Thr Gl uThr Gl yAspGl uGl y P roAl aGl uGl ySer Va l Gl yGl uSer Gl yLeuGl yThr LeuAl aLeuAl aLeuGl y I l eLeu

Gl yGl yLeuGl yVa l Va l A l aLeuLeuVa l Gl yA l a I l eLeuT rpArgLysArgGl nP roArgArgGl uGl uArgLysAl aP roGl uSer Gl nGl uAspG

l uGl uGl uArgAl aGl uLeuAsnGl nSer Gl uGl uAl aGl uMe tP roGl uAsnGl yA l aGl yGl y P ro•••
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NgoMI (441)
NgoMIV (441)

KasI (535) AgeI (552)
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101

201

301

401

501

601

701

801

901

1001

1101

1201

1301

1401

1501

1601

1701

1801

1901

2001

2101
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2401
141
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1

13

47

80

113

147

180

213

247

280

313

347
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TGACCAGCTTGCCATTCATCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGA

TCTGTCCACCTCATCAGAGTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCA

CAGACAGTGACCCTGCCAATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCT

CATAGAGCATGGTGATCTTCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGT

ATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGC T TATCTGACGGTTCACTAAACGAGCTCTGCTTAT

ATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTA C T A G TCAAAACAA

ACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTA

ATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGT

CAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTAT

TGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCC T

G C AG G TT AA TTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCT

GACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCT

CTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTC

GGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCG

GTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTA

ACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAAC

CACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGAC

GCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATC AGCGGCCGCAATAAAATATCTTTATTTTCATTACA

TCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCA
AGTGCAGGTGCCAGAACATTTCTCTATCGAA

sVa l LeuLysGl yAsnMe tGl u I l eLeuVa l PheCysAspP roAl aTyrAspSer I l eLeuGl uArgCysMe tGl yCysP roSer Va l Va l A rg I l eSer

A rgAspVa l Gl uAspSer Ty rP roHi sArgVa l A l aVa l I l eThrAspPheAspLysGl nGl yAsnSer Va l A l aSer Gl y I l eAl a I l eAl aGl uAl aC

ysVa l Thr Va l A rgGl y I l eTyrAl aGl u I l eHi sVa l A l aSer I l e I l eGl uGl yThr LysThr A rg I l eAl aAl aGl yVa l Hi sHi s LysAsnAspGl

uTy rLeuMe tThr I l eLysGl uThr Al aVa l Gl uVa l LeuGl uLeuAspGl nGl nSer I l eAsnPheThr LysMe t

SacI (2558) BstXI (2587)

Eco147I (2722)
StuI (2722)

XmnI (2864)
BspHI (2872)

AseI (2930)
VspI (2930)

SacI (2987)

SpeI (3085)

Eco105I (3213)
SnaBI (3213)

NdeI (3318)

SdaI (3496)

PacI (3504) BspLU11I (3514)

ApaLI (3828)

PacI (4244) SwaI (4253) NotI (4263)
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2501

2601

2701

2801

2901

3001

3100

3200

3300

3400

3500

3598

3698

3798

3898

3998

4098

4198

4298
4398

125
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58

25
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