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pDRIVE-rGFAP
 (6329 bp)

SV40 p(A)

EM7

ori pMB1

Sh ble ∆CpG
rpsO term

LacZ

rGFAP prom

SdaI (7)

SpeI  (14)

BspHI  (1605)
EcoRI  (4790)

PacI (5071)

PacI (5811)

PacI (6327)



CCTGCAGGGCCCACTAGTCTGTAAGCTGGAAGTCTGGCAGTGCTGAGCTGGCCAACCCCCTCAGGACCTCCTCCTTGTGCCCACTGAATGACTCACCTTG

GCATAGACATAATGGTCAGGGGCGGGCACACAGCCTGATTCCCGCTGCACTCCAGGCCCCCTTCAATGCTTTCCGAGAAGTCCATTGAGCTGGGAGCTTG

TACTGCACCAAGGGCTGACATCCTGGCAGCCAGGGATGAAAGCAGCCCATGGGGCTACCCTTGCCGTATGCCTCACTGGCGGCAGAGAACAAGGCTCTAT

TCAGCAAATGCCCTGGAGTAGACACCAGAAGTCCAAGCATGGGCAGAGGAAGGCAGGCGTTGGGGGCTGGAGGGGAGCAGAGCTGTCTGTTTTCCAGAAG

CCCAAGGGTACAGATGGCGCCTGGGGGGGAACTGAGTGGAGGGGATAGATGGGCCTGAGATCTCAAACATCAACAGCCTCCTCCCCACCAACGATGAAGG

TGGAGGTTGGTTTCCCAGACCTACATATCCCCCAGAGACCTGGTGTATGAAAATTCAAAGGAGGTAAGTCTCCTGAGAGAACGGGGGGCTCACAAATGAA

GCCAGCTGTCTTACCCTATCAGGACCTACGTGCATTCCTTCTGTCCTGCCCCCTAAACACACAGCCAGAGGCTCAAATTGATTCTGGAGTCACAAAGGGG

GCTTGAAACCCCAGCCCCCCACTCCTGAACTCCAGGAATGAGAAGATAGTATTGGAGGGGTTCAGAGGAGAGGGCTCTGCACATCTGTTGAGAATGGGGG

TCCCAGGAGAGTGTAATTTAGGCTGATCCCGGAGGAAGGGAATAGGCTCTTCAAGATCCTAGCATCTCACAGGCCCACAGAGAAGTTCAGAGTTGGGGCA

GCCCTGGCTTACAGGCTCTAAGAACTGGAGGCAGTTTACCCAACCCAGCTGTGTGCATGCTGTCCCTCTCTCTGTCTCTGTCTGTCTCTCTCTGTCTCTG

TCTCTCTGTGTGTGTGTGTGTGTGCTCACACACGTGTGTGTTTATCACACAAATGTTCATGTGTGTGTACATACATGTGTTGAGGCCAGAGGTCAACCTC

AGACACTGTTGACTTGGTTGTATGAGATAACATTTCCCCCTGGGACCTGGGATTTGCCAATTAGTGTGACCCAGGAAGCCTACTTATTTTCATTCCTCAG

CACTGCAGTTACAAGTATGCACTGTCAAACCAGGCCTTTTTTTTTTTTTTTTTCCAAACCAGGCCTTTTGTATTCGCTCTGTGGCTAGAACTTGGGTCTC

CATGCTTGACAGGCAAGCGATTTATGGACTAAGCTGTTTCCTCGGCCCTCTCTTGACCCATTTACCAGAAATGGGGTTTCCTTGATCAATGGTTAAGCCA

GGCTGGTGTTCCCAGGAAACCCTTGACTCTGGGTACAGTGACCTTGGTGGGGTGAGAAGAGTTCTCTCCATAGCTGGGCTGGGGCCCAGCTCCACCCCCT

CAGGCTATTCAATGGGGTGCTGCCAGGAAGTCAGGGGCAGATCCAGTCCAGCCCGTCCCTCAATAAAGGCCCTGACATCCCAGGAGCCAGCAGAAGCAGG

GCATCATGAGCGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAAATGGGTCGGGATCTGTACGACGATGACGATAAGGT

ACCTAAGGATCAGCTTGGAGTTGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCT

TTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCAC

CAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCAT

CTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGC

TGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTC

GTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGTTGGAGTGACGGCAGTTATCTGGAAGA

TCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAAT

GATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGC

AGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAA

ACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTC

CGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGG

TCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTA

CACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGG

CTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCG

CTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTAT

TTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCG

CTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCT

TCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCG

CCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCC

MetSerG lySerH isH isH isH isH isH isG lyMetA laSerMetThrG lyG lyG lnG lnMetG lyArgAspLeuTyrAspAspAspAspLysVa

lProLysAspGlnLeuGlyVa lAspProVa lVa lLeuGlnArgArgAspTrpGluAsnProG lyVa lThrG lnLeuAsnArgLeuAlaAlaH isProPro

PheAlaSerTrpArgAsnSerG luG luAlaArgThrAspArgProSerG lnG lnLeuArgSerLeuAsnGlyG luTrpArgPheAlaTrpPheProAlaP

roG luA laVa lP roG luSerTrpLeuG luCysAspLeuProG luA laAspThrVa lVa lVa lP roSerAsnTrpG lnMetH isG lyTyrAspA laPro I l

eTyrThrAsnVa lThrTyrPro I leThrVa lAsnProProPheValProThrG luAsnProThrG lyCysTyrSerLeuThrPheAsnValAspGluSer

TrpLeuG lnG luG lyG lnThrArg I l e I lePheAspGlyVa lAsnSerAlaPheHisLeuTrpCysAsnGlyArgTrpVa lG lyTyrG lyG lnAspSerA

rgLeuProSerGluPheAspLeuSerAlaPheLeuArgAlaGlyGluAsnArgLeuAlaValMetValLeuArgTrpSerAspGlySerTyrLeuGluAs

pGlnAspMetTrpArgMetSerGly I lePheArgAspVa lSerLeuLeuHisLysProThrThrG ln I leSerAspPheHisValAlaThrArgPheAsn

AspAspPheSerArgAlaVa lLeuGluAlaG luVa lG lnMetCysGlyG luLeuArgAspTyrLeuArgVa lThrVa lSerLeuTrpGlnG lyG luThrG

l nVa lA l aSe rG l yTh rA l aP roPheG l yG l yG l u I l e I leAspGluArgGlyGlyTyrAlaAspArgValThrLeuArgLeuAsnValG luAsnProLy

sLeuTrpSerA laG lu I l eProAsnLeuTyrArgA laVa lVa lG luLeuH isThrA laAspG lyThrLeu I l eG luA laG luA laCysAspVa lG lyPhe

ArgG luVa lArg I leGluAsnGlyLeuLeuLeuLeuAsnGlyLysProLeuLeuI l eArgG lyVa lAsnArgH i sG luH i sH i sP roLeuH i sG lyG lnV

a lMetAspGluG lnThrMetVa lG lnAsp I leLeuLeuMetLysGlnAsnAsnPheAsnAlaValArgCysSerHisTyrProAsnHisProLeuTrpTy

rThrLeuCysAspArgTyrGlyLeuTyrValVa lAspGluAlaAsnI leGluThrHisGlyMetValProMetAsnArgLeuThrAspAspProArgTrp

LeuProAlaMetSerGluArgValThrArgMetValG lnArgAspArgAsnHisProSerVal I l e I l eT rpSerLeuG lyAsnG luSerG lyH i sG lyA

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

eCysProMetTyrAlaArgVa lAspGluAspGlnProPheProAlaVa lProLysTrpSer I leLysLysTrpLeuSerLeuProG lyG luThrArgPro

LeuI leLeuCysG luTyrA laH isA laMetG lyAsnSerLeuG lyG lyPheA laLysTyrTrpG lnA laPheArgG lnTyrProArgLeuG lnG lyG lyP

heValTrpAspTrpValAspGlnSerLeuI leLysTyrAspGluAsnGlyAsnProTrpSerAlaTyrGlyGlyAspPheGlyAspThrProAsnAspAr

gGlnPheCysMetAsnGlyLeuValPheAlaAspArgThrProHisProAlaLeuThrG luAlaLysHisG lnG lnG lnPhePheGlnPheArgLeuSer

SdaI (7) SpeI  (14)

BspHI  (1605)

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

3401

3501

1

32

66

99

132

166

199

232

266

299

332

366

399

432

466

499

532

566

599

632



GGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCG

GTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACG

CGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCC

GCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTT

CACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGAC

CCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGAT

GCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGA

TTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGG

ATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCG

AGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGC

AACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTG

GAGCCCGTCAGTATCGGCGGAATTACAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATCTAGTCGAGAATTCGCTAGC

TCGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATT

TGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGG

GGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAGATCCATTTAAATGTTAATTAACTAGCCATGACCAAAATCCCTTAACGT

GAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAA

AACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGT

TCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGT

GGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCT

TGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAG

CGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGT

CGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACA

TGTTCTTAATTAAATTTTTCAAAAGTAGTTGACAATTAATCATCGGCATAGTATATCGGCATAGTATAATACGACTCACTATAGGAGGGCCATCATGGCC

AAGTTGACCAGTGCTGTCCCAGTGCTCACAGCCAGGGATGTGGCTGGAGCTGTTGAGTTCTGGACTGACAGGTTGGGGTTCTCCAGAGATTTTGTGGAGG

ATGACTTTGCAGGTGTGGTCAGAGATGATGTCACCCTGTTCATCTCAGCAGTCCAGGACCAGGTGGTGCCTGACAACACCCTGGCTTGGGTGTGGGTGAG

AGGACTGGATGAGCTGTATGCTGAGTGGAGTGAGGTGGTCTCCACCAACTTCAGGGATGCCAGTGGCCCTGCCATGACAGAGATTGGAGAGCAGCCCTGG

GGGAGAGAGTTTGCCCTGAGAGACCCAGCAGGCAACTGTGTGCACTTTGTGGCAGAGGAGCAGGACTGAGGATAAGAATTGAGTTTCAGAAAAGGGGGCC

TGAGTGGCCCCTTTTTTCAACTTAATTAA

MetAla

LysLeuThrSerAlaVa lProVa lLeuThrAlaArgAspValA laG lyAlaVa lG luPheTrpThrAspArgLeuGlyPheSerArgAspPheValG luA

spAspPheAlaGlyValValArgAspAspValThrLeuPheI leSerA laVa lG lnAspG lnVa lVa lP roAspAsnThrLeuAlaTrpVa lTrpVa lAr

gG lyLeuAspGluLeuTyrA laG luTrpSerG luVa lVa lSerThrAsnPheArgAspAlaSerG lyProAlaMetThrG lu I l eG l yG l uG l nP roT rp

GlyArgGluPheAlaLeuArgAspProAlaG lyAsnCysValH isPheValA laG luG luG lnAsp•••

G l yG l nTh r I leG luVa lThrSerG luTyrLeuPheArgHisSerAspAsnGluLeuLeuHisTrpMetVa lA laLeuAspGlyLysProLeuAlaSerG

lyG luVa lP roLeuAspVa lA laP roG lnG lyLysG lnLeu I l eG luLeuProG luLeuProG lnProG luSerA laG lyG lnLeuTrpLeuThrVa lAr

gVa lVa lG l nP roAsnA l aTh rA l aT rpSe rG l uA l aG l yH i s I l eSerA laTrpG lnG lnTrpArgLeuAlaG luAsnLeuSerVa lThrLeuProA la

A l a S e r H i s A l a I leProHisLeuThrThrSerG luMetAspPheCys I leG luLeuGlyAsnLysArgTrpGlnPheAsnArgGlnSerGlyPheLeuS

erG lnMetTrp I leGlyAspLysLysGlnLeuLeuThrProLeuArgAspGlnPheThrArgAlaProLeuAspAsnAspI l eG l yVa lSe rG l uA l aTh

rA rg I leAspProAsnAlaTrpVa lG luArgTrpLysA laA laG lyH isTyrG lnA laG luA laA laLeuLeuG lnCysThrA laAspThrLeuAlaAsp

A l aVa l Leu I l eTh rTh rA l aH i sA l aT rpG lnH i sG lnG l yLysTh rLeuPhe I leSerArgLysThrTyrArg I l eAspG lySe rG lyG lnMetA la I

l eThrVa lAspVa lG luVa lA laSerAspThrP roH i sP roA laArg I leG lyLeuAsnCysG lnLeuAlaG lnVa lA laG luArgVa lAsnTrpLeuGl

yLeuGlyProGlnGluAsnTyrProAspArgLeuThrAlaAlaCysPheAspArgTrpAspLeuProLeuSerAspMetTyrThrProTyrValPhePro

SerG luAsnGlyLeuArgCysGlyThrArgGluLeuAsnTyrG lyProHisG lnTrpArgGlyAspPheGlnPheAsnI l eSe rArgTyrSerG lnG lnG

lnLeuMetG luThrSerH isArgH isLeuLeuH isA laG luG luG lyThrTrpLeuAsn I leAspG lyPheH isMetG ly I leG lyG lyAspAspSerTr

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

EcoRI (4790)

PacI (5071)

PacI (5811)

PacI (6327)

3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4801

4901

5001

5101

5201

5301

5401

5501

5601

5701

5801

5901

6001

6101

6201

6301

1

3

36

69

103

666

699

732

766

799

832

866

899

932

966

999

1032
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