
150

pDRIVE03-CEA(h) v03
(5170 bp)

SV40 p(A)

LacZ

EM7

ori pMB1

Sh ble ∆CpG
rpsO term

CEA(h) prom

SdaI (7)
PstI  (7)

B s p 1 2 0 I  ( 7 )
SpeI  (14)

SmaI (43)
SandI (43)

BbrPI (298)
ScaI  (313)

EcoNI (321)
AvrII  (322)

P s p 1 4 0 6 I  ( 3 9 0 )
NcoI  (446)

NheI (484)
Acc65I  (540 )

Bsu36I (545)

FspI  (700)
Bsu36I (782)

AatII  (1181)

ClaI  (1382)

EcoRV (1671)

DraIII (1748)

S s p I  ( 1 7 8 8 )

BsaBI  (1884)

BssHII  (2056)

Eco47III  (2393)
SacI  (2498)

BspLU11I (3317)

B s t 1 1 0 7 I  ( 3 3 2 0 )

Bs iWI  (3328)

NdeI  (3515)

EcoRI  (3631)

NheI (3637)

MfeI  (3811)

DraI (3860)
SwaI  (3902)

DraI (3899)

BspLU11I (4640)

AseI  (4678 )
SfiI (4729)

MscI  (4740 )

DraIII (5090)
SfiI (5138)



CCTGCAGGGCCCACTAGTGCCCTGGAGAGCATGGGGAGACCCGGGACCCTGCTGGGTTTCTCTGTCACAAAGGAAAATAATCCCCCTGGTGTGACAGACC

CAAGGACAGAACACAGCAGAGGTCAGCACTGGGGAAGACAGGTTGTCCTCCCAGGGGATGGGGGTCCATCCACCTTGCCGAAAAGATTTGTCTGAGGAAC

TGAAAATAGAAGGGAAAAAAGAGGAGGGACAAAAGAGGCAGAAATGAGAGGGGAGGGGACAGAGGACACCTGAATAAAGACCACACCCATGACCCACGTG

ATGCTGAGAAGTACTCCTGCCCTAGGAAGAGACTCAGGGCAGAGGGAGGAAGGACAGCAGACCAGACAGTCACAGCAGCCTTGACAAAACGTTCCTGGAA

CTCAAGCTCTTCTCCACAGAGGAGGACAGAGCAGACAGCAGAGACCATGGGGGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGA

CAGCAAATGGGTCGGGATCTGTACGACGATGACGATAAGGTACCTAAGGATCAGCTTGGAGTTGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACC

CTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCG

CAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTC

GTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATC

CGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCT

GTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCG

GTGATGGTGCTGCGTTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGA

CTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGA

CTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTAT

GCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCG

ACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCG

AGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAAC

GCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACG

GCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAG

TGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAG

TATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGT

CCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATA

CTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGG

TCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGG

AAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCT

GCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTA

CCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGC

AGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGG

MetG l yG l ySe rH i sH i sH i sH i sH i sH i sG l yMetA l aSe rMetTh rG l yG l y

GlnGlnMetGlyArgAspLeuTyrAspAspAspAspLysValProLysAspGlnLeuGlyValAspProValValLeuGlnArgArgAspTrpGluAsnP

roG lyVa lThrG lnLeuAsnArgLeuAlaA laH isProProPheAlaSerTrpArgAsnSerG luG luA laArgThrAspArgProSerG lnG lnLeuAr

gSerLeuAsnGlyG luTrpArgPheAlaTrpPheProAlaProG luAlaVa lProG luSerTrpLeuGluCysAspLeuProG luAlaAspThrVa lVa l

Va lP roSerAsnTrpG lnMetH isG lyTyrAspA laPro I l eTyrThrAsnVa lThrTyrPro I leThrVa lAsnProProPheVa lProThrG luAsnP

roThrG lyCysTyrSerLeuThrPheAsnVa lAspG luSerTrpLeuG lnG luG lyG lnThrArg I l e I lePheAspGlyVa lAsnSerAlaPheHisLe

uTrpCysAsnGlyArgTrpValG lyTyrGlyGlnAspSerArgLeuProSerGluPheAspLeuSerAlaPheLeuArgAlaGlyGluAsnArgLeuAla

ValMetValLeuArgTrpSerAspGlySerTyrLeuGluAspGlnAspMetTrpArgMetSerGly I lePheArgAspValSerLeuLeuHisLysProT

h rTh rG l n I leSerAspPheHisValAlaThrArgPheAsnAspAspPheSerArgAlaValLeuGluAlaGluValG lnMetCysGlyGluLeuArgAs

pTyrLeuArgVa lTh rVa lSe rLeuTrpG lnG lyG luThrG lnVa lA l aSe rG lyThrA laP roPheG lyG lyG lu I l e I l eAspG luArgG lyG lyTyr

AlaAspArgValThrLeuArgLeuAsnValG luAsnProLysLeuTrpSerAlaGlu I l eProAsnLeuTyrArgA laVa lVa lG luLeuH isThrA laA

spG lyThrLeu I l eG luA laG luA laCysAspVa lG lyPheArgG luVa lArg I leGluAsnGlyLeuLeuLeuLeuAsnGlyLysProLeuLeuI leAr

gG lyVa lAsnArgH isG luH isH i sP roLeuH isG lyG lnVa lMetAspG luG lnThrMetVa lG lnAsp I leLeuLeuMetLysGlnAsnAsnPheAsn

AlaVa lArgCysSerH isTyrProAsnHisProLeuTrpTyrThrLeuCysAspArgTyrG lyLeuTyrVa lVa lAspGluAlaAsn I l eG l uTh rH i sG

lyMetValProMetAsnArgLeuThrAspAspProArgTrpLeuProAlaMetSerGluArgValThrArgMetValGlnArgAspArgAsnHisProSe

rVa l I l e I l eTrpSerLeuG lyAsnG luSerG lyH isG lyA laAsnH isAspA laLeuTyrArgTrp I leLysSerVa lAspProSerArgProVa lG ln

TyrG luG lyG lyG lyA laAspThrThrA laThrAsp I l e I leCysProMetTyrAlaArgVa lAspGluAspGlnProPheProAlaVa lProLysTrpS

e r I leLysLysTrpLeuSerLeuProG lyG luThrArgProLeu I leLeuCysG luTyrA laH isA laMetG lyAsnSerLeuG lyG lyPheAlaLysTy

rTrpG lnA laPheArgG lnTyrProArgLeuG lnG lyG lyPheVa lTrpAspTrpVa lAspG lnSerLeu I leLysTyrAspGluAsnGlyAsnProTrp

SerAlaTyrGlyGlyAspPheGlyAspThrProAsnAspArgGlnPheCysMetAsnGlyLeuValPheAlaAspArgThrProHisProAlaLeuThrG

luA laLysH i sG lnG lnG lnPhePheG lnPheArgLeuSerG lyG lnThr I leG luVa lThrSerG luTyrLeuPheArgHisSerAspAsnGluLeuLe

uH isTrpMetVa lA laLeuAspG lyLysProLeuA laSerG lyG luVa lP roLeuAspVa lA laProG lnG lyLysG lnLeu I leG luLeuProG luLeu

P roG lnP roG luSe rA laG lyG lnLeuTrpLeuThrVa lA rgVa lVa lG l nP roAsnA laTh rA laT rpSe rG luA laG lyH i s I l eSe rA l aT rpG lnG

lnTrpArgLeuA laG luAsnLeuSerVa lThrLeuProA laA laSerH isA la I leProHisLeuThrThrSerG luMetAspPheCys I l eG luLeuG l

SdaI (7)
PstI  (7)

B s p 1 2 0 I  ( 7 )

SpeI  (14) SmaI (43)
SandI (43)

BbrPI (298)

ScaI  (313)
EcoNI (321)

AvrII  (322) P s p 1 4 0 6 I  ( 3 9 0 )

NcoI  (446) NheI (484)

Acc65I  (540 )
Bsu36I (545)

FspI  (700)

Bsu36I (782)

AatII  (1181)

ClaI  (1382)

EcoRV (1671)

DraIII (1748) S s p I  ( 1 7 8 8 )

BsaBI  (1884)

BssHII  (2056)

Eco47III  (2393)

SacI  (2498)

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

1

19

52

85

119

152

185

219

252

285

319

352

385

419

452

485

519

552

585

619

652

685

719

752



TAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACC

CGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCG

AAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAG

CCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAAC

TGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGG

ATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCG

CGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAAT

ATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTACAGCTGAGCGCCGGTCGCTACCATTACCAGTTGG

TCTGGTGTCAAAAATAATAATCTAGTCGAGAATTCGCTAGCTCGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAA

AAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGT

TAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAGATCCATT

TAAATGTTAATTAACTAGCCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGA

TCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCG

AAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACAT

ACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCA

GCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCC

ACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATC

TTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGC

CTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTAATTAAATTTTTCAAAAGTAGTTGACAATTAATCATCGGCATAGTATATCGG

CATAGTATAATACGACTCACTATAGGAGGGCCATCATGGCCAAGTTGACCAGTGCTGTCCCAGTGCTCACAGCCAGGGATGTGGCTGGAGCTGTTGAGT

TCTGGACTGACAGGTTGGGGTTCTCCAGAGATTTTGTGGAGGATGACTTTGCAGGTGTGGTCAGAGATGATGTCACCCTGTTCATCTCAGCAGTCCAGGA

CCAGGTGGTGCCTGACAACACCCTGGCTTGGGTGTGGGTGAGAGGACTGGATGAGCTGTATGCTGAGTGGAGTGAGGTGGTCTCCACCAACTTCAGGGAT

GCCAGTGGCCCTGCCATGACAGAGATTGGAGAGCAGCCCTGGGGGAGAGAGTTTGCCCTGAGAGACCCAGCAGGCAACTGTGTGCACTTTGTGGCAGAGG

AGCAGGACTGAGGATAAGAATTGAGTTTCAGAAAAGGGGGCCTGAGTGGCCCCTTTTTTCAACTTAATTAA

yAsnLysArgTrpGlnPheAsnArgGlnSerGlyPheLeuSerGlnMetTrpI leGlyAspLysLysGlnLeuLeuThrProLeuArgAspGlnPheThr

ArgAlaProLeuAspAsnAspI 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

luAlaAlaLeuLeuGlnCysThrAlaAspThrLeuAlaAspAlaVa lLeu I l eTh rTh rA l aH i sA l aT rpG lnH i sG lnG l yLysTh rLeuPhe I leSe

rArgLysThrTyrArg I l eAspG lySe rG lyG lnMetA la I l eThrVa lAspVa lG luVa lA laSerAspThrP roH i sP roA laArg I leGlyLeuAsn

CysGlnLeuAlaGlnValA laGluArgValAsnTrpLeuGlyLeuGlyProGlnGluAsnTyrProAspArgLeuThrAlaAlaCysPheAspArgTrpA

spLeuProLeuSerAspMetTyrThrProTyrValPheProSerG luAsnGlyLeuArgCysGlyThrArgGluLeuAsnTyrGlyProHisG lnTrpAr

gGlyAspPheGlnPheAsnI l eSerArgTyrSerG 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 lnLeuV

alTrpCysGlnLys•••

MetA laLysLeuThrSe rA laVa lP roVa lLeuThrA laArgAspVa lA laG lyA laVa lG luP

heTrpThrAspArgLeuGlyPheSerArgAspPheValGluAspAspPheAlaGlyValValArgAspAspValThrLeuPheI l eSe rA laVa lG lnAs

pGlnVa lVa lProAspAsnThrLeuAlaTrpValTrpVa lArgGlyLeuAspGluLeuTyrAlaG luTrpSerG luVa lVa lSerThrAsnPheArgAsp

A l aSe rG l yP roA l aMetTh rG l u I l eG lyG luG lnProTrpG lyArgG luPheA laLeuArgAspProA laG lyAsnCysVa lH isPheVa lA laG luG

luGlnAsp•••

BspLU11I (3317)
B s t 1 1 0 7 I  ( 3 3 2 0 )

Bs iWI  (3328)

NdeI  (3515)

EcoRI  (3631)
NheI (3637)

MfeI  (3811) DraI (3860) SwaI  (3902)
DraI (3899)

BspLU11I (4640) AseI  (4678 )

SfiI (4729) MscI  (4740 )

DraIII (5090)

SfiI (5138)

2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4800

4900

5000

5100

785

819

852

885

919

952

985

1019

1052

1

22

55

89

122



150

pDRIVE03-CEAenhS-CEA(h) v02
(6599 bp)

CEA (h) prom
SV40 p(A)

LacZ

EM7

ori pMB1

Sh ble ∆CpG
rpsO term

CEA  S enh

SdaI (7)
PstI (7)

EcoNI (350)

SspI (382)

AseI (458)

StuI (505)

Bst1107I (664)

Nsi I  ( 859 )

StuI (1091)

PstI (1290)

NdeI (1396)

SmaI  (1472)
SandI  (1472)

BbrPI  (1727)
ScaI  (1742)
EcoNI (1750)
AvrII  (1751)
P s p 1 4 0 6 I  ( 1 8 1 9 )
NcoI  (1875 )
NheI (1913)
A c c 6 5 I  ( 1 9 6 9 )

FspI  (2129 )

AatII  (2610)

ClaI  (2811)

EcoRV (3100)

DraIII (3177)
SspI (3217)

BsaBI  (3313)

BssHII  (3485)

Eco47III  (3822)

SacI  (3927)

Bst1107I (4749)
Bs iWI  (4757)

NdeI (4944)

EcoRI (5060)
NheI (5066)

MfeI  (5240)

SwaI  (5331)

AseI (6107)

SfiI (6158)

MscI  (6169 )

DraIII (6519)

SfiI (6567)



CCTGCAGGGCCCACTAGAGCCCACAGCCTAAGGCAGTGGACAGTCCACTTTGAGGCTCTCACCATCTAGGAGACATCTCAGCCATGAACATAGCCACATC

TGTCATTAGAAAACATGTTTTATTAAGAGGAAAAATCTAGGCTAGAAGTGCTTTATGCTCTTTTTTCTCTTTATGTTCAAATTCATATACTTTTAGATCA

TTCCTTAAAGAAGAATCTATCCCCCTAAGTAAATGTTATCACTGACTGGATAGTGTTGGTGTCTCACTCCCAACCCCTGTGTGGTGACAGTGCCCTGCTT

CCCCAGCCCTGGGCCCTCTCTGATTCCTGAGAGCTTTGGGTGCTCCTTCATTAGGAGGAAGAGAGGAAGGGTGTTTTTAATATTCTCACCATTCACCCAT

CCACCTCTTAGACACTGGGAAGAATCAGTTGCCCACTCTTGGATTTGATCCTCGAATTAATGACCTCTATTTCTGTCCCTTGTCCATTTCAACAATGTGA

CAGGCCTAAGAGGTGCCTTCTCCATGTGATTTTTGAGGAGAAGGTTCTCAAGATAAGTTTTCTCACACCTCTTTGAATTACCTCCACCTGTGTCCCCATC

ACCATTACCAGCAGCATTTGGACCCTTTTTCTGTTAGTCAGATGCTTTCCACCTCTTGAGGGTGTATACTGTATGCTCTCTACACAGGAATATGCAGAGG

AAATAGAAAAAGGGAAATCGCATTACTATTCAGAGAGAAGAAGACCTTTATGTGAATGAATGAGAGTCTAAAATCCTAAGAGAGCCCATATAAAATTATT

ACCAGTGCTAAAACTACAAAAGTTACACTAACAGTAAACTAGAATAATAAAACATGCATCACAGTTGCTGGTAAAGCTAAATCAGATATTTTTTTCTTAG

AAAAAGCATTCCATGTGTGTTGCAGTGATGACAGGAGTGCCCTTCAGTCAATATGCTGCCTGTAATTTTTGTTCCCTGGCAGAATGTATTGTCTTTTCTC

CCTTTAAATCTTAAATGCAAAACTAAAGGCAGCTCCTGGGCCCCCTCCCCAAAGTCAGCTGCCTGCAACCAGCCCCACGAAGAGCAGAGGCCTGAGCTTC

CCTGGTCAAAATAGGGGGCTAGGGAGCTTAACCTcGCTCGATAAAGCTGTGTTCCCAGAATGTCGCTCCTGTTCCCAGGGGCACCAGCCTGGAGGGTGGT

GAGCCTCACTGGTGGCCTGATGCTTACCTTGTGCCCTCACACCAGTGGTCACTGGAACCTTGAACACTTGGCTGTCGCCCGGATCTGCAGATGTCAAGAA

CTTCTGGAAGTCAAATTACTGCCCAtTTCTCCAGGGCAGATACCTGTGAACATCCAAAACCATGCCACAGAACCCTGCCTGGGGTCTACAACACATATGG

ACTGTGAGCACCAAGTCCAGCCCTGAATCTGTGACCACCTGtCTAGTGCCCTGGAGAGCATGGGGAGACCCGGGACCCTGCTGGGTTTCTCTGTCACAAA

GGAAAATAATCCCCCTGGTGTGACAGACCCAAGGACAGAACACAGCAGAGGTCAGCACTGGGGAAGACAGGTTGTCCTCCCAGGGGATGGGGGTCCATCC

ACCTTGCCGAAAAGATTTGTCTGAGGAACTGAAAATAGAAGGGAAAAAAGAGGAGGGACAAAAGAGGCAGAAATGAGAGGGGAGGGGACAGAGGACACCT

GAATAAAGACCACACCCATGACCCACGTGATGCTGAGAAGTACTCCTGCCCTAGGAAGAGACTCAGGGCAGAGGGAGGAAGGACAGCAGACCAGACAGTC

ACAGCAGCCTTGACAAAACGTTCCTGGAACTCAAGCTCTTCTCCACAGAGGAGGACAGAGCAGACAGCAGAGACCATGGGGGGTTCTCATCATCATCATC

ATCATGGTATGGCTAGCATGACTGGTGGACAGCAAATGGGTCGGGATCTGTACGACGATGACGATAAGGTACCTAAGGATCAGCTTGGAGTTGATCCCGT

CGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCC

CGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGT

GCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGT

CAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATT

TTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCAT

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

isHisGlyMetAlaSerMetThrGlyGlyGlnGlnMetGlyArgAspLeuTyrAspAspAspAspLysValProLysAspGlnLeuGlyValAspProVa

lVa lLeuG lnArgArgAspTrpG luAsnProG lyVa lThrG lnLeuAsnArgLeuAlaA laH isProProPheAlaSerTrpArgAsnSerG luG luA la

ArgThrAspArgProSerG lnG lnLeuArgSerLeuAsnGlyG luTrpArgPheAlaTrpPheProAlaProG luA laVa lProG luSerTrpLeuGluC

ysAspLeuProG luA laAspThrVa lVa lVa lProSerAsnTrpG lnMetH isG lyTyrAspAlaPro I l eTyrThrAsnVa lThrTyrPro I leThrVa

lAsnProProPheVa lProThrG luAsnProThrG lyCysTyrSerLeuThrPheAsnVa lAspG luSerTrpLeuGlnG luG lyG lnThrArg I l e I l e

PheAspGlyValAsnSerAlaPheHisLeuTrpCysAsnGlyArgTrpValG lyTyrG lyGlnAspSerArgLeuProSerG luPheAspLeuSerAlaP

SdaI (7)
PstI (7)

EcoNI (350) SspI (382)

AseI (458)

StuI (505)

Bst1107I (664)

Nsi I  ( 859 )

StuI (1091)

PstI (1290)

NdeI (1396)

SmaI  (1472)
SandI  (1472)

BbrPI  (1727) ScaI  (1742)
EcoNI (1750)

AvrII  (1751)

P s p 1 4 0 6 I  ( 1 8 1 9 ) NcoI  (1875 )

NheI (1913) A c c 6 5 I  ( 1 9 6 9 )

FspI  (2129 )

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

1

9

42

76

109

142

176



TTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGTTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTT

CCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCT

GAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCG

GTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTA

TCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTG

CTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATA

TCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGT

GGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGA

ATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCA

AATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGA

CCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATG

GGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGA

TTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGC

CGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATAC

CTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAG

GTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTC

AGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACC

AGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAAC

TGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACG

CTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGG

CAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATA

CACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCG

heLeuArgAlaGlyGluAsnArgLeuAlaValMetValLeuArgTrpSerAspGlySerTyrLeuGluAspGlnAspMetTrpArgMetSerGly I lePh

eArgAspValSerLeuLeuHisLysProThrThrG ln I leSerAspPheHisValAlaThrArgPheAsnAspAspPheSerArgAlaValLeuGluAla

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

l y G l u I l e I leAspGluArgGlyG lyTyrAlaAspArgValThrLeuArgLeuAsnValG luAsnProLysLeuTrpSerAlaG lu I leProAsnLeuTy

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

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

leLeuLeuMetLysGlnAsnAsnPheAsnAlaValArgCysSerHisTyrProAsnHisProLeuTrpTyrThrLeuCysAspArgTyrGlyLeuTyrVa

lVa lAspG luA laAsn I leGluThrHisGlyMetValProMetAsnArgLeuThrAspAspProArgTrpLeuProAlaMetSerGluArgValThrArg

MetValG lnArgAspArgAsnHisProSerVal I l e I l eTrpSerLeuG lyAsnG luSerG lyH isG lyA laAsnH isAspA laLeuTyrArgTrp I leL

ysSerVa lAspProSerArgProVa lG lnTyrG luG lyG lyG lyA laAspThrThrA laThrAsp I l e I leCysProMetTyrAlaArgValAspGluAs

pG lnProPheProA laVa lP roLysTrpSer I leLysLysTrpLeuSerLeuProG lyG luThrArgProLeu I leLeuCysG luTyrA laH isA laMet

G lyAsnSerLeuG lyG lyPheAlaLysTyrTrpG lnA laPheArgG lnTyrProArgLeuGlnG lyG lyPheVa lTrpAspTrpVa lAspG lnSerLeu I

leLysTyrAspGluAsnGlyAsnProTrpSerAlaTyrGlyGlyAspPheGlyAspThrProAsnAspArgGlnPheCysMetAsnGlyLeuValPheAl

aAspArgThrProH isProA laLeuThrG luA laLysH isG lnG lnG lnPhePheG lnPheArgLeuSerG lyG lnThr I l eG l uVa lTh rSe rG l uTy r

LeuPheArgHisSerAspAsnGluLeuLeuHisTrpMetValA laLeuAspGlyLysProLeuAlaSerG lyG luVa lProLeuAspValA laProGlnG

lyLysG lnLeu I l eG luLeuProG luLeuProG lnProG luSerA laG lyG lnLeuTrpLeuThrVa lArgVa lVa lG lnProAsnA laThrA laTrpSe

r G 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 isLeuThrThr

SerGluMetAspPheCysI leG luLeuGlyAsnLysArgTrpGlnPheAsnArgGlnSerG lyPheLeuSerG lnMetTrp I leG lyAspLysLysGlnL

euLeuThrProLeuArgAspGlnPheThrArgAlaProLeuAspAsnAspI l eG l yVa l Se rG l uA l aTh rA rg I leAspProAsnAlaTrpVa lG luAr

gTrpLysA 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 rp

G lnH i sG lnG lyLysThrLeuPhe I leSerArgLysThrTyrArg I l eAspG lySe rG lyG lnMetA la I l eThrVa lAspVa lG luVa lA laSerAspT

h rP roH i sP roA l aA rg I leG lyLeuAsnCysG lnLeuAlaG lnVa lA laG luArgVa lAsnTrpLeuGlyLeuGlyProG lnG luAsnTyrProAspAr
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CCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGC

GAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGC

TGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTACAGCT

GAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATCTAGTCGAGAATTCGCTAGCTCGACATGATAAGATACATTGATGAGTTTG

GACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTT

GTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGT

AAAACCTCTACAAATGTGGTAGATCCATTTAAATGTTAATTAACTAGCCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCC

GTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGC

CGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCA

CTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGAC

TCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGAT

ACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAG

GGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGG

AGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTAATTAAATTTTTCAAAAGTAGTT

GACAATTAATCATCGGCATAGTATATCGGCATAGTATAATACGACTCACTATAGGAGGGCCATCATGGCCAAGTTGACCAGTGCTGTCCCAGTGCTCAC

AGCCAGGGATGTGGCTGGAGCTGTTGAGTTCTGGACTGACAGGTTGGGGTTCTCCAGAGATTTTGTGGAGGATGACTTTGCAGGTGTGGTCAGAGATGAT

GTCACCCTGTTCATCTCAGCAGTCCAGGACCAGGTGGTGCCTGACAACACCCTGGCTTGGGTGTGGGTGAGAGGACTGGATGAGCTGTATGCTGAGTGGA

GTGAGGTGGTCTCCACCAACTTCAGGGATGCCAGTGGCCCTGCCATGACAGAGATTGGAGAGCAGCCCTGGGGGAGAGAGTTTGCCCTGAGAGACCCAGC

AGGCAACTGTGTGCACTTTGTGGCAGAGGAGCAGGACTGAGGATAAGAATTGAGTTTCAGAAAAGGGGGCCTGAGTGGCCCCTTTTTTCAACTTAATTAA

gLeuThrAlaAlaCysPheAspArgTrpAspLeuProLeuSerAspMetTyrThrProTyrValPheProSerGluAsnGlyLeuArgCysGlyThrArg

GluLeuAsnTyrG lyProHisG lnTrpArgGlyAspPheGlnPheAsn I l eSerArgTyrSerG lnG lnG lnLeuMetG luThrSerH isArgH isLeuL

euH isA laG luG luG lyThrTrpLeuAsn I leAspG lyPheH isMetG ly I l eG lyG lyAspAspSerTrpSerProSerVa lSerA laG luLeuG lnLe

uSerA laG lyArgTyrH isTyrG lnLeuVa lTrpCysG lnLys•••

MetA laLysLeuThrSerA laVa lP roVa lLeuTh

rAlaArgAspValAlaGlyAlaValG luPheTrpThrAspArgLeuGlyPheSerArgAspPheValG luAspAspPheAlaGlyValValArgAspAsp

ValThrLeuPheI leSerA laVa lG lnAspG lnVa lVa lProAspAsnThrLeuAlaTrpVa lTrpVa lArgG lyLeuAspG luLeuTyrA laG luTrpS

erG luVa lVa lSerThrAsnPheArgAspAlaSerG lyProA laMetThrG lu I l eG lyG luG lnProTrpG lyArgG luPheAlaLeuArgAspProA l

aG lyAsnCysVa lH isPheVa lA laG luG luG lnAsp•••
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