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Supplementary Figure S1
Confocal images of tdTomato+ and Venus+ cells and ﬁbers in regions of interest in CRH-Venus::CRH-Cre::Ai9 mice (n = 3). BNST, bed nucleus of the stria terminalis; CeA, central amygdala; CTX, cortex; PVN, paraventricular nucleus of the hypothalamus. Scale bar, 50 μm.
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TCAAAAGTCTGGGGAGTAGCCACTGCACATATTCAACAGTCTTGGGAATATCCACTGCATTTATTCAACAGGATTTAGAGTGTCCACTGCACTCATTAAA
CAGAAGAGTGACCACTACATTCTTTCAATAGGCTAGCAAGTATCCACTGAATGGACTCAACAGACAAGGGAGTAGCTTCTGGATTTATTTAACAGGCCAA
Spe
GGAATGAATATCCATTGTGTTTTGAGAAGGAACTTATACAGAAAACCCATGCCCTGTCACACAGTGTCCAGTCTATGCTGTGCCAGTGACTAGTGAAATG
TGAGATTTATGCTGAAAGACATCCATGATTTTAGCAGAACATAAGCATACAGGTCCTAAACTTAATCTCAGAAAGAGTCCCACAACAAAACACTTGTTAA
TGAAATAATTAATGTGCATTGCCAATAACACACACAGCATGCAACatattttgatatatatataatagaacatgatagaacatctaagtggaaccaacta
acctgtatgtcaccttacataccatttcctatggtaagaatatttaaaatcactccctCCCTCTTTTTTTCTTTACATTTAAGTTTTAAAATGTAGGTTT
TATTTTAAAGTAGAGATCACAGTTAAGACCACAGTATTAGTCCAATTAAGAAAAATATATGATCTCATCACAAACCTTTGGGGACAGGTAACAAAGTGGT
AAATGTGATTAGCTTTGGCATTCAGAAGAATTTTGTACAGtgttgtttggccaagtcttacaatttatgccaggetgacttccagettgeagttctgetg
tccactgaaggtgctgcgattagagatgtgtgcctccacagetggct TACATGCTCCATTGTGTTTTTCAGAATCTTCCATGTTCTCTATAGAGAGGATG
TATGGCTTTGACACCAGAAGAGATTGCTAGCAGTTACAATATTGTTCCCAGGAAAGCAGTAAGGTATTTATGTTTTTGAAATCCTTTCTTTATCATCTTA
TGATGATGGCTCTCAAATCTACCTAAAGTGCAGTGACCACAATGATTAAGCAACCTGACTGTGAGTAAACATGACAGATTAATGTCAACTCAGCAAACTT
GGAGAGTGTATGATGGCCTGGATTTTGCCAATAGGAGTATATAAAAGT GCAAAGAGATGCAGGCTCTGAGGAGGTACCTGCTCTCTGTCTCTTTGTGTCT
TGTTCTTAAAAtctgtctctgtctctgtctctctetgtctctetgtetctetgtctctgtetetgtetctctctetetetetetctctctetgtgtatgt
gtgtgcctatgtgtctatgtgectgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgAGGTACTATGGCTTGAACCCAGGGCAA
GTTCTTTGTCACTGAGGCCCATACCCTACCCTCTTGTTTCTCTTTTATTTAATTAATCTGTGTTCCATATTATTTAACTCACTCCTATGTTATATTGCTT
TTGATAAAGTATTTTGAACAGGAATTAATCACTACTTGGTGCCCATATTTCTTGAACAGTGTTTCTAGGATATAAAAGCATTTGTGTTGGTCCTTTTATG
ATTCCTTTCAGTAAGTGAAGTGCTATCTCTTGGTGTGAGTCTTGTAATAGAGATTATTAGTGTCTTGTGTAGATCATATCTACATTGTTATGTCTGTAAT
CACACATCAATGACATAATTTCAAGAATCCTCCCTACTCCCTATATTCTATAAAAAGATAAAATTAATTCttttatttttgtgtgaatttttattttgea
ttttcatttttaGGTGCATCAGTGCACTGAAAAACCTCACATCACAAGATTCAGCTAACATGAAAATAGCAGTGTGCACATACAGACATTTAAAGCCAAG
GGGCACTGCACAAAGAATTTCTGTGTTCTTGTGCCTTGGGAATAAAAGGAAACCCCACGAAAAGGCCTCCAAGAGCTGATATGTGTGTTGCTCCACCTCG
TCCACTCGTCTCTGCTCATTCGTGTGCCTGTGCTGGGAAAGAAAGCACAAAGGATGCCGTGATGCTGTGTAAATAGT GAGGCCAGCAGTAAAGAACTGGG
TTCTTGTTCTGACTTTATCACTCGCTGAGTAACTTCAGATTCCCTCTGGTTCTCATTTAAGCCAAGCGAGCATTTCTAACACGAGTTCTCTGAGATTTGC
TTCAGTAAATTATGGTACTTCACAATTTATATTCCAGGTAAGCCCCGTGGCAAAGGCTCAACAGCAATAGTGGAGCCCGAGTAAAAACACGTCTCCTGAT
GGTCCGATGGGAGGGATCTTGAGGGCCAGGAGGTTAGCAAGAGCCCATGTGTGCCACTTCTTCCCCCAGGGACCCTCCCTGACTTCTCCTGGAAAGCCCA
TAGGCATGTCTCTCTCTTACTTCCTCTTCAGGACTCATTGGCCTCCTTTCCCTCTCCAGACTGGCACTTAAGCTGAACTTTATGAATGGGCAAAGAATTG
GTCAGGAATGAAAGTTAAAACAAAACAGAGACCAACAAACAAAAATCCCAAACACTGAGGTGAATTTTAACCTCTAAAATGCCCACTGTAACAATAGTGA
AGGTTCTGCAGGCCTCCTGGTCAATGTAAACCCACTTTTCCTCTAAAGCACAATTTGATCATTATTTATTAATGAATCACACTTCTCCTGTGGACAGAAT
Nsil
CCTTCCTGTGTTCTCTTCTATCAGAAATGCATCCCATTCATTCACCTATGAGCTGACTTTTCTGCAACCTCCAGTGTGAAAACACCTTCCTCTTGTTTCA
AGAAGAGTTATCAATTAGTACAGGCCCCAAACAGGGGTGGAAATCTGCATTGCATTACTTGTGACAGAGAAAATGGCAGACATAACCAGAAACAGGGAAC
AGGAAATTTTGGATAAACAGTAGTGGTGGTTATGAAGCAGCTGAAGCGAATCCCAGACACTAGAGTTTGTAACAGCATCTTGAATTGCAGGATTAAAGGT
AACTACTTCCCACTTAGACATAATCTCCATTCAACTCAAAATTTGAGAGTAGATTTATAGACATGGCATTGTGTTCTATAATAGTGCCAGAAAGCAATAA
CTAAAGACACTTGTGGTGCACATTTGAATGTGGAGAAAAGAACAGAACACATAATAAATAACTTGAGTGGTTTGCTCTGCATACCATCATGGTTTCACAG
TACACGGAGGTGAAATGAATGATTCTCATTTACAGACTCAATAACTGATTTTTTTTCAGGCTATCAAACAGCTTAAGTTTTTTCAACACAAGAGAACAAT
GCCTCTCTCATTGGGTTTGCGGTGTAGACTCCGAACAGAGTGTTTAATATACACAGCTCACCCTGCTCTTCTTGGGGGAACAGTCCTGATTAACTTTAGA
TTCTAAGAGAACCATAGGAGGCCTGAGATTCACTTGAAACTGAGGCTTTTAAGAGACTTTGTTTATGGCCTTCCTCGTTAGAATAGCTCTTTTCTTGTGA
AGGAAAACACTAAGCTGGTTTCAAAAAAACGTACTGGCCTTGTCTTCAGCTCCATAATTCCTATGTATGCTCTTGGGAGGGCTAAGTGGATAAAAACTCA
GACCTGGTTGTCTCTGTCCCCTAGTTCTTCATTCTCCTCCAGGCAGAAAGATGGCAGGCCATAGTAACGACAGATTTCAGATACTGAGATGTTTCCTGAG
AGGACAACCTGACAGAAGAGTTAGGTGGGGGTGCTGAGGCACCAGGAAATGTCCAGATCCACCCCTTTAATGGTAACTACCTTCTTGGAAGCTCTGCACT
CCCCACCTCTTCTTCTTTCCCCTCCCACTCTCTGTCTCTTTTCTGGTCCGTATCTGGCCTATCATAGTAAGAGGTCAGTCTGTTTTCCACACTTGGATAG
TCTCATTCAAAAATTTTTGTCAATGGACAAGTCATAAGAAACCCTTCCATTTTCGGGCTCGTTGACGTCACCAAGGAGGCGATAAATATCTGTTGATATA
ATTGGATGTGAGATTCAGTGTTGAAATAGCAGAACTCTGTCCCTCGCTCCTTGGCAGGGCCCTATTATTTATGCAGGAGCAGAGGCAGCACGCAATCGAG
Exon 1 Sall
CTGTCAAGAGAGCGTCAGCTTATTAGGCAAATGCTGCGTGCTTTCTGAAGAGGGTCGACATTATAAAATCTCACTCCAGGCTCTGGTGTGGAGAAACTCA
GAGCCCAAGTACGTTGAGAGACTgaagagaaagggaaaaggcaaaagaaaaaaagaagagaaaggagaagaggaagaaaaCCTGCAGGAGGCATCCTGAG
AGAAGTCCCTCTGCAGAGGCAGCAGTGCGGGCTCACCTACCAAGGGAGGAGAAGGTAGGCAGCGCCTAGACGGGCGCCACCAACTTTGTGCTGCCTGAGC
Nsil
TGCTGTGGTGAGCCCCGGAGCCAGCTGCCCATGTGCTGGAATGCCTGTGCCTATGCATGTATGTGTGTCGCTAACTGTGCCTTAAAATTCCGATGACAGT
GGCGATTTGAAAAAGCGAAGTTAGACGGCGGCTGCTCATCTTTATCCACTCAATCCAATCTGCCACTCACTGCTCATAGTCTGTGCAAAGAATGGCTCCC
CTATTGCATCCCATGTCCCCAAGCAAACGGAGTAAGGGCAGGAATGGAGACAGAGAAGGTTGTTCTCAATTTGGCAGAAAAGGATGTCCGAAAGGGGGCG
ATTAGGGTGTGCGACAGCTTAAACCTGTGGCACTTGTCCGGGCTCAGGGAAGTCGGTTTAGGGAAGACGTTTGGGAGGTCCTTAGGAAGAGGAGCCAGGG
GTTGTCCCTTCTAGGTCTCCAAAGAAGGGTCACCGCGGGCTCGCACCAGTTGAGCTTTGCAGGTACCTAGCTTCAGCACCGCGGACAGCGTCACCGAAGC
CTAGAGCCTGTCTTGTCTGTGGGTGTCCGATAGGAAGCCCCGCTGCACCTTCCAGCTGAGCTAAACTCTGACCAATCTTACCTTTCTCCCCCACCTTCTC
Exon 2

TCTCCCCCGACCTCAACCTCGGTGCTTCAGAGAGCGCCCCTAACATGCGGCTGCGGCTGCTGGTGTCCGCGGGCATGCTGCTGGTGGCTCTGTCGTCCTG

PMRLRLLVSAGMLLVALSSTC







BamHI

CCTGCCTTGCAGGGCCCTGCTCAGCAGGGGATCCGTCCCCCGAGCGCCGCGGGCCCCGCAGCCCTTGAATTTCTTGCAGCCGGAGCAGCCCCAGCAACCT
P LPCRALLSRGSVPRAPRAPQPLNTFLOQPEQPOQQTFP

CAGCCGGTTCTGATCCGCATGGGTGAAGAATACTTCCTCCGCCTGGGGAATCTCAACAGAAGTCCCGCTGCTCGGCTGTCCCCCAACTCCACGCCCCTCA
PQPVL IRMGETEYTFLRLGNLNRSPAARLSPNSTEPL

CCGCGGGTCGCGGCAGCCGCCCCTCGCACGACCAGGCTGCGGCTAACTTTTTCCGCGTGTTGCTGCAGCAGCTGCAGATGCCTCAGCGCTCGCTCGACAG
T AGRGSRPSHDOQAAANTFFRVLLQQLQMPOQRSTLTDSS

CCGCGCGGAGCCGGCCGAACGCGGCGCCGAGGATGCCCTCGGTGGCCACCAGGGGGCGCTGGAGAGGGAGAGGCGGTCGGAGGAGCCGCCCATCTCTCTG
P RAEPAERGAEDALGGHOQGALTERTERRSETEPP I SL

GATCTCACCTTCCACCTTCTGCGGGAAGTCTTGGAAATGGCCCGGGCAGAGCAGTTAGCTCAGCAAGCTCACAGCAACAGGAAACTGATGGAGATTATCG
P DLTFHLILREVLEMARAEQLAQQAHSNRIKTLME I I

IRES

Pacl EcoRlI
GGAAATGATTAATTAAGAATTCcgecccccccccccccccccctctecctcccccccccctaacgttactggecgaagecgettggaataaggecggtgt
PG K
Apal IRES R2 Avrll
gcgtttgtctatatgttattttccaccatattgecgtettttggcaatgtgagggcccggaaacctggecctgtettcttgacgageattcctaggggtce
IRES R1 Hindlll
tttcccctctcgecaaaggaatgcaaggtctgttgaatgtcgtgaaggaagcagttcctctggaagcttcttgaagacaaacaacgtctgtagegaccct
Pmll
ttgcaggcagcggaaccccccacctggcgacaggtgectctgecggccaaaagccacgtgtataagatacacctgcaaaggcggcacaaccccagtgecac
Kpnl
gttgtgagttggatagttgtggaaagagtcaaatggctctcctaagcgtattcaacaaggggctgaaggatgcccagaaggtaccccattgtatgggatc
ApalLl Pcil BmgBI
tgatctggggcctcggtgcacatgctttacatgtgtttagtcgaggttaaaaaaacgtctaggccccccgaaccacggggacgtggttttcctttgaaaa

FLPo

Mscl Ncol
acacgatgataatatggccacaaccatggctcctaagaagaagaggaaggtgatgagccagttcgacatcctgtgcaagaccccccccaaggtgetggtg
PMAPKIKKRKVMSQFD ILCKTZPPKVLYV
Pvull

cggcagttcgtggagagattcgagaggcccagcggcgagaagatcgccagctgtgecgecgagctgacctacctgtgctggatgatcacccacaacggea

PRQFVERTFERPSGEK IASCAAELTYLCWMITHNG

Pstl
ccgccatcaagagggccaccttcatgagctacaacaccatcatcagcaacagcctgagcttcgacatcgtgaacaagagcctgcagttcaagtacaagac
FT A ITKRATFMSYNT 1 ISNSLSFDIVNKSLQFKYKT
ccagaaggccaccatcctggaggccagcctgaagaagctgatccccgectgggagttcaccatcatcccttacaacggccagaagecaccagagcgacatc
P QK AT ILEASLKKL IPAWETFTTI1I IPYNGQKHQSTD I
Pvull
Pstl  Pstl

accgacatcgtgtccagcctgecagctgecagttcgagagcagcgaggaggccgacaagggcaacagccacagcaagaagatgctgaaggecctgctgtecg

P TD IVSSLQLQFESSETEADKGNSHSKT KMLTI KALTLS

Mscl

agggcgagagcatctgggagatcaccgagaagatcctgaacagcttcgagtacaccagcaggttcaccaagaccaagaccctgtaccagttectgttect
PE GES IWE ITEK ILNSFEYTSRFTKTIKTLYOQFTLTFL
ggccacattcatcaactgcggcaggttcagcgacatcaagaacgtggaccccaagagcttcaagctggtgcagaacaagtacctgggcgtgatcattcag
P ATF INCGRTFSD IKNVDPKSFKLVQNKYLGV I IAQ
tgcctggtgaccgagaccaagacaagcgtgtccaggcacatctactttttcagcgccagaggcaggatcgaccccctggtgtacctggacgagttcctga

P CLVTETKTSVSRHIYFFSARGR IDPLVYLDTETFIHL

Pwull
ggaacagcgagcccgtgctgaagagagtgaacaggaccggcaacagcagcagcaacaagcaggagtaccagctgctgaaggacaacctggtgcgcagcta
PR NS EPVLKRVNRTGNSSSNKQEYOQLLKDNLVR RSY
caacaaggccctgaagaagaacgccccctaccccatcttcgctatcaagaacggccctaagagccacatcggcaggcacctgatgaccagcetttctgagce
P NKALKKNAPYZPIFAIKNGPKSHIGRHLMTS ST FLS
Mscl

atgaagggcctgaccgagctgacaaacgtggtgggcaactggagcgacaagagggcctccgecgtggccaggaccacctacacccaccagatcaccgeca

PMKGLTELTNVVGNWSDKRASAVARTTYTHQITA
tcceccgaccactacttcgecctggtgtccaggtactacgecctacgaccccatcagcaaggagatgatcgeccctgaaggacgagaccaaccccatcgagga
I PDHYFALVYSRYYAYDPISKEMIALKDTETNPIETE







Pvull FLPo gt 3F

gtggcagcacatcgagcagctgaagggcagcgccgagggcagcatcagataccccgectggaacggcatcatcageccaggaggtgctggactacctgagce
P WQH I EQLKGSAEGS IRYPAWNG 1l I SQEVLDYTWLS

Bglll  Sall loxP2272 Pvul Clal HS\
agctacatcaacaggcggatctgatgagatctagT CGACATAACTTCGTATAggatacttTATACGAAGTTATggatctgtcgatcgacggatcgatcecg
FSY I NRR I -
aacaaacgacccaacacccgtgegttttattctgtctttttattgeccgatcccctcagaagaactcgtcaagaaggcgatagaaggcgatgegetgegaa
1 FFEDLLRYTFAIRAQS
tcgggagcggcgataccgtaaagcacgaggaagcggtcageccattcgecgeccaagetcttcagecaatatcacgggtagecaacgctatgtcectgatage
iDPAA IGYLVLFRDAWEGGLTETEAIDRTALAIDAOQYHR
Nael Nco
ggtccgccacacccagccggcecacagtcgatgaatccagaaaagcggecattttccaccatgatattcggcaagcaggcatcgeccatgggtcacgacgag
1i DAVGLRGCD I FGSFRGNEVMINPLCADGHTVVL
Sphl
atcctcgecgtegggeatgegegecttgagectggegaacagttcggetggegegageccctgatgetettcgtccagatcatcctgatcgacaagaccg
1iDEGDPMRAKLRAFLEAPALGQHETEDLDDAOQDVLG
gcttccatccgagtacgtgctcgetcgatgegatgtttcgettggtggtcgaatgggcaggtagecggatcaagecgtatgecagecgecgeattgeatcag
{AEMRTRARE IRHKAQHDTFPCTAPDVLTHLRRMADA
ccatgatggatactttctcggcaggagcaaggtgagatgacaggagatcctgccccggeacttcgeccaatagecagecagtecctteccgettcagtgac
1i M I SVKEAPALHSSLLDQGPVEGLLLWDRGAETV
Pvull Mscl Pstl
aacgtcgagcacagctgcgcaaggaacgcccgtcgtggccagccacgatagecgegetgectcgtecctgeagttcattcagggecaccggacaggtcggtc
1{1VDLVAACPVGTTALWSLRAAEDOQLENLAGSLTDT
Kasl
ttgacaaaaagaaccgggcgcccctgcgetgacagccggaacacggcggcatcagagcagecgattgtctgttgtgeccagtcatagecgaatagectct
iIK VFLVPRGQASLRFVAADSCG ITQQAWDYGTFTLTRE

Ncol <-- N€eo
ccacccaagcggccggagaacctgegtgcaatccatcttgttcaatggecgatcccatGGTTTAGTTCCTCACCTTGTCGTATTATACTATGCCGATATA
1 VWAAPSGAHLGDA QE I ASGM
BamHI

Asel pstt EM7 promoter
CTATGCCGATGATTAATTGTCAACAGGCTGCAGGTattggctgcacggatcctgaacggcagaggttacggcagtttgtctcteccecttccgggageca
ccttcttctccaaccgtecccggtegegetctcggegettctgaggagagaactggctgagtgacgecctttatagattcgeccttgtgtcccgecccttce
ctttcccgeccteccttgegctacggggecgeccgeaccggectacacggagcgcgcgcggeggagttgttgacgctagggeteccggetceccctggttggg

ApalLl
tgttctttctgacgcgacaggaggaggagaatgtcctggtcctgtcgtectectttcgggtttcccgtgecactcaaaccgaggacttacagaacggagga
taaagttaggccatttttactcagcttcggagttcaggctcatttttcagctaaagtctctcattagtatccccccacacacatcgggaaaatggtttgt

Apal
cctacgcatcggtaatgaaggcggggceccttcgggtcctccggagegggttccgggggtggggggaaggagggagggacgggacgggcctcgttcatgaa
Nsil Mfel
tattcagttcaccgctgaatatgcataaggcaggcaagatggcgcgtccaatcaattggaagtagecgttattagtggagaggccccaggacgttggggce
Sacl

PO Il promoter
Hindlll Nrul Eco53kI HSV thymidine kinase PA
accgcctgtgctctagtagctttacggagecctggegetcgatgttcaageccaagetttcgecgagctcgaccgaacaaacgacccaacacccgtgegtt
ttattctgtctttttattgccgctcagetttacagtgacaatgacggctggegactgaatattagtgcttacagacagcactacatattttccgtcgatg
Ndel Mlul
ttgaaatcctttctcatatgtcaccataaatatcaaataattatagcaatcatttacgegttaatggctaatcgeccatcttccagcaggegecaccattgce
ccctgtttcactatccaggttacggatatagttcatgacaatatttacattggtccagccaccagettgecatgatctccggtattgaaactccagegegg
gccatatctcgegeggctccgacacgggeactgtgtccagaccaggccaggtatctctgaccagagtcatcctaaaatacacaaacaattagaatcagta
Clal

gtttaacacattatacacttaaaaattttatatttaccttagcgccgtaaatcaatcgatgagttgcttcaaaaatcccttccagggegegagttgatag
1V SLFK INVKAGY ILRHTAETF IGELARTSIL
ctggctggtggcagatggcgcggcaacaccattttttctgacccggcaaaacaggtagttattcggatcatcagctacaccagagacggaaatccatcgce

1QSTASPAAVGNIKRVRCFLYNNPDDAVGSVS IWR
tcgaccagtttagttacccccaggctaagtgecttctctacacctgeggtgctaaccagegttttcgttctgecaatatggattaacattctcccaccgt
i1EVLKTVGLSLAKEVGATSVLTKTRGIHITLMRGGHD








EcoRV Psil
cagtacgtgagatatctttaaccctgatcctggcaatttcggctatacgtaacagggtgttataagcaatccccagaaatgccagattacgtatatcctg
1 TRS IDKVR IRAIEAIRLLTNYAIGLTFALNRIDA
Pvul
AsiSI BstBI
gcagcgatcgctattttccatgagtgaacgaacctggtcgaaatcagtgcgttcgaacgctagagectgttttgcacgttcaccggcatcaacgttttct
1{CRDSNEMLSRVQDFDTRETFALAQKAREGADVNE
BamHI
tttcggatccgecgeataaccagtgaaacagcattgcetgtcacttggtcgtggcagecccggaccgacgatgaagcatgtttagetggeccaaatgttgcet
4K R IRRMVLSVANSDS SPRPLGSRRHLMNLOQGLUHOQAQ
Nrul
ggatagtttttactgccagaccgcgcgectgaagatatagaagataatcgcgaacatcttcaggttctgecgggaaaccatttccggttattcaacttgea
4 I TK VALGRAQLYLULYDRVDEPEAPFWI KT RNNLIKTC
Pcil
ccatgccgceccacgaccggcaaacggacagaagcattttccaggtatgctcagaaaacgecctggcgatccctgaacatgtccatcaggttcttgegaacc
1iWAAWSRCVSLLMKWTHES STFAQRDRFMDMLNIKTR RV
Agel
tcatcactcgttgcatcgaccggtaatgcaggcaaattttggtgtacggtcagtaaattggacaccttcctcttcttcttgggecatggeccgcaggaaagce
iEDSTADVPLAPLNOQHVTLLNSVKRKEKIEKVPMAATPTFSTC

<-- Cre Pstl Apal
agagccctgaagctcccatcaccggecaataagagccaagectgcagtgtgacctcatagagcaatgtgccageccagectgaccccaagggecctcaggce
1 LGS AGWM
Apal
ttgggcacactgtctctaggaccctgagagaaagacatacccatttctgcttagggccctgaggatgagcccaggggtggettggcactgaagcaaagga
Pvull BbvCl
cactggggctcagctggcagcaaagtgaccaggatgctgaggctttgacccagaagccagaggccagaggccaggacttctettggtcccagteccacect
Mscl  Awrll
cactcagagctttaccaatgccctctggatagttgtcgggtaacggtggacgccactgattctctggeccagectaggacttcgecattccgetgattctg

Agel Scal
ctcttccagccactggctgaccggttggaagtactccagcagtgecttggecatccagggcatctgagectaccaggtecttcagtacctectgecagggce

Apal ACE R1
ctggagcagccagcectgcaacacctgectgccaagcagagtgaccactgtgggcacaggggacacagggtggggcccacaacagcaccattgtccacttg

loxP2272

Spel ACE R2 Neol  <-- ACE pron
tccctecactagtaaaagaactctagggttgcggggggtgggggaggtctctgtgaggetggtaagggatatttgectggecccatggagatccATAACTTC

Aflll Xhol
GTATAggatacttTATACGAAGTTATCTTAAGCTCGAGCGCTTGGCCAAAACGATTCTGCATTTAGCACACAAGTAAAAATAAAAATTTAAAACACAGTA
-

TTCTGTACCATATCGCAGCTCCGATATCATTTGTTTATT ATATAGCTTGAAGCATAGAAGATGTACAGGGAGAGAGCCTATATACCCCTTAATTAGC
ATGCACAAAGTGTATTTCTGTGTCGTAACAAAACAGCGTTATTTGTATTGCCCATGCTTAATTTCTATGTGCAAATAAGCGTCTTTATAGCGATATCTTA

EcoRI
AAGAAAATGTGGCCCCAAGGAGGAAACCTTTGAAAAAGCAGATGGGAGTCATCCAGTTGTTTTTATTTGGAGCTGCAGTGGAAGAGAATTCATTCTTGAG
GGGTGGCTAGGACGAAATGTGTAAGCTCTTTGAATCAACTTTTTCTTGTAAATGTTTCAGTAATAAAACATCTTTCTGATTCTTGGTCAATTTGGTTGTG
TAAGAGAACGttaaatatatttttaataaaatCTGCAAAGGTTGCTGTGGCTTTATTTTTCCTCTTCAGTGTGCATACAGAAATGGCCCCAGCACAAGAC
ATAAAAACAGCACAACAAACAACTTGCCCCTCAACAAAACACCCTACATTTTATTTTCTCTTAAAGATAGGAACATTTGTCACATAGCTTACATTGGCCC
TGTAATTTGTCCTGGGCTTTCCTCTGTACCTCTCAGACTTCCCTTCTGAGATTAAATTAAATAATTTTAGAGGTTCCTCCCACCTCTAAAACTTGATCAC
AGTGGAAATAACACGCAAGCCTAATTAGCTGAGGACCGAGGAAgtgtgggcctcatgggaagtgggtggaggtcagaggacaactggagaaggtcagact
cctcctaccatgtgagtcctaggacctgaactgggttctttaggcccaagagcaagectgtacccactgtactactcaccagccTAGATAGGAGAAACTT
AAGAATGCAAGCATCTCAAGTAAATAAACATATTTTCAGTGAAAGGTCACTTGGGAAATTTTTTCTTAAAAAAAAATAGCTACACAAATACCTTTCACAT
TTCTCTCTATCCCAGTCCTAATAACTGCAACCTGTAGGCCTGTTATTTGCTTCTAAAATTAAACAGCACTTCTAATTTTAATACGTTTGCTTTAGTAGTT
TAGTTACCACCCTAAAAATTTTAGTTCCATAATTAATACTTTTAAATTAATTTGTATATATGAAGATGGCACTTCTCTTGAGGCCCTGGAAATATGCTTG
ATTAATGGCTTAATAATAAAACATGAATCACTGAATAAATTGCTGGGAGACTGAAGTTCTTAAAAACATTTATTTAATAGTTCATTTAAAGTAAAGTTAC
ACTTATGTGATGAAGGCAAGGAAGgagagaggagagagagagaccggggggggggggagggagggagggaaggaggaagaaaggaaaggagggagagaca
gagggggagagaagagacagagggagagagggggagagagagagagagagaAGGCACACAGGGGGAGAATTGTGTGTATACTTAAATCCATGCAGTTGCT
CCACAGATTATCAGATTGCTGCTATGGCAGGACACTTAAGAAAGTAGACAGCTCCTCTTTGAAATTCAATTAAAATGCCTAATACATGGATATGATTATG
AGATATGTAAATAAGGTTAGAAAAATGTCAAAAGAGTTGCCCTAGATTTTTGGCCTTCTGGACTATGGACGTGTGGCCACATGTAAAGGAAAGTCCTGTC
TGCGCACCCATGGCATCCATAGGGAAAGGAACCTCTACAGTGCCCTACATAGCTTTGGTCAGTGACCAATCTCCATATTTTGATAAATCGGTCAGTTTGG








AACTGACACTGAACATCACCTACCACCTGCAATGCTAAGGAGAAAAGCAAAAGGCACAAGCGTCCTAAAATAACCAGAAGCCTGAGGGAGGCTGGGAGAG
TGTTCTGCCACTTTGTTACCACTTGGCACTTATGGCTGATACACAGGCATGCACCACACCTACACAACCTTCAGAAGGTTTCTCACACAAATGAAAGATT
TGCAGAAGATCAAGTTTCTTCAGAAGAGTATTTTCTGTAATTTTGTTCTGAGCATAATCATTTTCTCAATGAGTGAGATAAGTCATCTGGAATTAAAGGG
TGGTGGTGTTGTATTGTTTTGTTTTGCTTTCAGAAATCCTGTCCAGAGGTCCCCTTCATATGAATCGTGGTGAATTTCCACCTGTTTCCTGCTGCCTATG
EcoRl

TGCTTCTCAGCCAGGCAGACAGGGGGCAGCAACGAGAATAAATATTATTCATTTAGGGAATTCAACCAGGAGAAGGAGAAGACGTGGCGAGCTGGCTCAG
GATCAGCCCCACCCCCACTCCCCAAGGCTGCAGACTGTCCCTGGGGAGAAGGGGCCTCAAATCCAATCTGCAAAAGAAGAAAATGTGGATGAGAGGAAGG
AGAGAGTAGACCTTTGGGGAATTGGTCCAGTTACTGATCTACGGAGGAGAGAGGATGATGAGATGATGATAGTAATTAGATGAAGCATAATTATTATTAG
GGATAGAAAGCAAACTTAGGTCATCTTAGTTATGGTCAAGAGCCATTCAAGTGATTCACGCTCATAATTCAAAAAGAATAGCAATAGCGCATGCAGTGGA
ATGGAGCTCTGGTGGGGAGAAGCCAGGGTTCCCTGCTTGGCTTTCCTGAGTTAAGTCATTCATGATTTACTGACATGACAGTCTCATTCACACACACAGA
TATCTAGGTTTACAAAAATCTGCAAAACTATTGAAATCCTGCTAAGTTTTAACTCAtaactcagcgatagagtgecttcccagecgtcctaggeccgagt
ttcatccccagtgccacacaagaCAGAGAGGCCGAGAGGGGGAGGAGAGGAGGGAAGGGGTAGGGGAGCGGAAACTTAAATGATGTTGCTATCTTATGAC
AGTGCAACTTATACTCATATTCATATAATGTCTCCACTGCTGACGTTAGAAGTTTCTACCAGATTACACTCGTGTGCCATCAGTCGGGGTATGTTCCCAG
AACGTCAGCATTAAGTTATATTACTGTAGAGGGGGCACCAGTGCTCGTGCACTGAGACAATAGC









TCAAAAGTCTGGGGAGTAGCCACTGCACATATTCAACAGTCTTGGGAATATCCACTGCATTTATTCAACAGGATTTAGAGTGTCCACTGCACTCATTAAA

CAGAAGAGTGACCACTACATTCTTTCAATAGGCTAGCAAGTATCCACTGAATGGACTCAACAGACAAGGGAGTAGCTTCTGGATTTATTTAACAGGCCAA

GGAATGAATATCCATTGTGTTTTGAGAAGGAACTTATACAGAAAACCCATGCCCTGTCACACAGTGTCCAGTCTATGCTGTGCCAGTGACTAGTGAAATG

TGAGATTTATGCTGAAAGACATCCATGATTTTAGCAGAACATAAGCATACAGGTCCTAAACTTAATCTCAGAAAGAGTCCCACAACAAAACACTTGTTAA

TGAAATAATTAATGTGCATTGCCAATAACACACACAGCATGCAACatattttgatatatatataatagaacatgatagaacatctaagtggaaccaacta

acctgtatgtcaccttacataccatttcctatggtaagaatatttaaaatcactccctCCCTCTTTTTTTCTTTACATTTAAGTTTTAAAATGTAGGTTT

TATTTTAAAGTAGAGATCACAGTTAAGACCACAGTATTAGTCCAATTAAGAAAAATATATGATCTCATCACAAACCTTTGGGGACAGGTAACAAAGTGGT

AAATGTGATTAGCTTTGGCATTCAGAAGAATTTTGTACAGtgttgtttggccaagtcttacaatttatgccaggctgacttccagcttgcagttctgctg

tccactgaaggtgctgcgattagagatgtgtgcctccacagctggctTACATGCTCCATTGTGTTTTTCAGAATCTTCCATGTTCTCTATAGAGAGGATG

TATGGCTTTGACACCAGAAGAGATTGCTAGCAGTTACAATATTGTTCCCAGGAAAGCAGTAAGGTATTTATGTTTTTGAAATCCTTTCTTTATCATCTTA

TGATGATGGCTCTCAAATCTACCTAAAGTGCAGTGACCACAATGATTAAGCAACCTGACTGTGAGTAAACATGACAGATTAATGTCAACTCAGCAAACTT

GGAGAGTGTATGATGGCCTGGATTTTGCCAATAGGAGTATATAAAAGTGCAAAGAGATGCAGGCTCTGAGGAGGTACCTGCTCTCTGTCTCTTTGTGTCT

TGTTCTTAAAAtctgtctctgtctctgtctctctctgtctctctgtctctctgtctctgtctctgtctctctctctctctctctctctctctgtgtatgt

gtgtgcctatgtgtctatgtgcctgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgAGGTACTATGGCTTGAACCCAGGGCAA

GTTCTTTGTCACTGAGGCCCATACCCTACCCTCTTGTTTCTCTTTTATTTAATTAATCTGTGTTCCATATTATTTAACTCACTCCTATGTTATATTGCTT

TTGATAAAGTATTTTGAACAGGAATTAATCACTACTTGGTGCCCATATTTCTTGAACAGTGTTTCTAGGATATAAAAGCATTTGTGTTGGTCCTTTTATG

ATTCCTTTCAGTAAGTGAAGTGCTATCTCTTGGTGTGAGTCTTGTAATAGAGATTATTAGTGTCTTGTGTAGATCATATCTACATTGTTATGTCTGTAAT

CACACATCAATGACATAATTTCAAGAATCCTCCCTACTCCCTATATTCTATAAAAAGATAAAATTAATTCttttatttttgtgtgaatttttattttgca

ttttcatttttaGGTGCATCAGTGCACTGAAAAACCTCACATCACAAGATTCAGCTAACATGAAAATAGCAGTGTGCACATACAGACATTTAAAGCCAAG

GGGCACTGCACAAAGAATTTCTGTGTTCTTGTGCCTTGGGAATAAAAGGAAACCCCACGAAAAGGCCTCCAAGAGCTGATATGTGTGTTGCTCCACCTCG

TCCACTCGTCTCTGCTCATTCGTGTGCCTGTGCTGGGAAAGAAAGCACAAAGGATGCCGTGATGCTGTGTAAATAGTGAGGCCAGCAGTAAAGAACTGGG

TTCTTGTTCTGACTTTATCACTCGCTGAGTAACTTCAGATTCCCTCTGGTTCTCATTTAAGCCAAGCGAGCATTTCTAACACGAGTTCTCTGAGATTTGC

TTCAGTAAATTATGGTACTTCACAATTTATATTCCAGGTAAGCCCCGTGGCAAAGGCTCAACAGCAATAGTGGAGCCCGAGTAAAAACACGTCTCCTGAT

GGTCCGATGGGAGGGATCTTGAGGGCCAGGAGGTTAGCAAGAGCCCATGTGTGCCACTTCTTCCCCCAGGGACCCTCCCTGACTTCTCCTGGAAAGCCCA

TAGGCATGTCTCTCTCTTACTTCCTCTTCAGGACTCATTGGCCTCCTTTCCCTCTCCAGACTGGCACTTAAGCTGAACTTTATGAATGGGCAAAGAATTG

GTCAGGAATGAAAGTTAAAACAAAACAGAGACCAACAAACAAAAATCCCAAACACTGAGGTGAATTTTAACCTCTAAAATGCCCACTGTAACAATAGTGA

AGGTTCTGCAGGCCTCCTGGTCAATGTAAACCCACTTTTCCTCTAAAGCACAATTTGATCATTATTTATTAATGAATCACACTTCTCCTGTGGACAGAAT

CCTTCCTGTGTTCTCTTCTATCAGAAATGCATCCCATTCATTCACCTATGAGCTGACTTTTCTGCAACCTCCAGTGTGAAAACACCTTCCTCTTGTTTCA

AGAAGAGTTATCAATTAGTACAGGCCCCAAACAGGGGTGGAAATCTGCATTGCATTACTTGTGACAGAGAAAATGGCAGACATAACCAGAAACAGGGAAC

AGGAAATTTTGGATAAACAGTAGTGGTGGTTATGAAGCAGCTGAAGCGAATCCCAGACACTAGAGTTTGTAACAGCATCTTGAATTGCAGGATTAAAGGT

AACTACTTCCCACTTAGACATAATCTCCATTCAACTCAAAATTTGAGAGTAGATTTATAGACATGGCATTGTGTTCTATAATAGTGCCAGAAAGCAATAA

CTAAAGACACTTGTGGTGCACATTTGAATGTGGAGAAAAGAACAGAACACATAATAAATAACTTGAGTGGTTTGCTCTGCATACCATCATGGTTTCACAG

TACACGGAGGTGAAATGAATGATTCTCATTTACAGACTCAATAACTGATTTTTTTTCAGGCTATCAAACAGCTTAAGTTTTTTCAACACAAGAGAACAAT

GCCTCTCTCATTGGGTTTGCGGTGTAGACTCCGAACAGAGTGTTTAATATACACAGCTCACCCTGCTCTTCTTGGGGGAACAGTCCTGATTAACTTTAGA

TTCTAAGAGAACCATAGGAGGCCTGAGATTCACTTGAAACTGAGGCTTTTAAGAGACTTTGTTTATGGCCTTCCTCGTTAGAATAGCTCTTTTCTTGTGA

AGGAAAACACTAAGCTGGTTTCAAAAAAACGTACTGGCCTTGTCTTCAGCTCCATAATTCCTATGTATGCTCTTGGGAGGGCTAAGTGGATAAAAACTCA

GACCTGGTTGTCTCTGTCCCCTAGTTCTTCATTCTCCTCCAGGCAGAAAGATGGCAGGCCATAGTAACGACAGATTTCAGATACTGAGATGTTTCCTGAG

AGGACAACCTGACAGAAGAGTTAGGTGGGGGTGCTGAGGCACCAGGAAATGTCCAGATCCACCCCTTTAATGGTAACTACCTTCTTGGAAGCTCTGCACT

CCCCACCTCTTCTTCTTTCCCCTCCCACTCTCTGTCTCTTTTCTGGTCCGTATCTGGCCTATCATAGTAAGAGGTCAGTCTGTTTTCCACACTTGGATAG

TCTCATTCAAAAATTTTTGTCAATGGACAAGTCATAAGAAACCCTTCCATTTTCGGGCTCGTTGACGTCACCAAGGAGGCGATAAATATCTGTTGATATA

ATTGGATGTGAGATTCAGTGTTGAAATAGCAGAACTCTGTCCCTCGCTCCTTGGCAGGGCCCTATTATTTATGCAGGAGCAGAGGCAGCACGCAATCGAG

CTGTCAAGAGAGCGTCAGCTTATTAGGCAAATGCTGCGTGCTTTCTGAAGAGGGTCGACATTATAAAATCTCACTCCAGGCTCTGGTGTGGAGAAACTCA

GAGCCCAAGTACGTTGAGAGACTgaagagaaagggaaaaggcaaaagaaaaaaagaagagaaaggagaagaggaagaaaaCCTGCAGGAGGCATCCTGAG

AGAAGTCCCTCTGCAGAGGCAGCAGTGCGGGCTCACCTACCAAGGGAGGAGAAGGTAGGCAGCGCCTAGACGGGCGCCACCAACTTTGTGCTGCCTGAGC

TGCTGTGGTGAGCCCCGGAGCCAGCTGCCCATGTGCTGGAATGCCTGTGCCTATGCATGTATGTGTGTCGCTAACTGTGCCTTAAAATTCCGATGACAGT

GGCGATTTGAAAAAGCGAAGTTAGACGGCGGCTGCTCATCTTTATCCACTCAATCCAATCTGCCACTCACTGCTCATAGTCTGTGCAAAGAATGGCTCCC

CTATTGCATCCCATGTCCCCAAGCAAACGGAGTAAGGGCAGGAATGGAGACAGAGAAGGTTGTTCTCAATTTGGCAGAAAAGGATGTCCGAAAGGGGGCG

ATTAGGGTGTGCGACAGCTTAAACCTGTGGCACTTGTCCGGGCTCAGGGAAGTCGGTTTAGGGAAGACGTTTGGGAGGTCCTTAGGAAGAGGAGCCAGGG

GTTGTCCCTTCTAGGTCTCCAAAGAAGGGTCACCGCGGGCTCGCACCAGTTGAGCTTTGCAGGTACCTAGCTTCAGCACCGCGGACAGCGTCACCGAAGC

CTAGAGCCTGTCTTGTCTGTGGGTGTCCGATAGGAAGCCCCGCTGCACCTTCCAGCTGAGCTAAACTCTGACCAATCTTACCTTTCTCCCCCACCTTCTC

TCTCCCCCGACCTCAACCTCGGTGCTTCAGAGAGCGCCCCTAACATGCGGCTGCGGCTGCTGGTGTCCGCGGGCATGCTGCTGGTGGCTCTGTCGTCCTG
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BamHI

CCTGCCTTGCAGGGCCCTGCTCAGCAGGGGATCCGTCCCCCGAGCGCCGCGGGCCCCGCAGCCCTTGAATTTCTTGCAGCCGGAGCAGCCCCAGCAACCT
» LPCRALLSRGSVPRAPRAPQPLNTFLOQPEQPOQQTFP

CAGCCGGTTCTGATCCGCATGGGTGAAGAATACTTCCTCCGCCTGGGGAATCTCAACAGAAGTCCCGCTGCTCGGCTGTCCCCCAACTCCACGCCCCTCA
P QPVL IRMGETEYTFLRLGNLNRSPAARLS SPNSTEPL

CCGCGGGTCGCGGCAGCCGCCCCTCGCACGACCAGGCTGCGGCTAACTTTTTCCGCGTGTTGCTGCAGCAGCTGCAGATGCCTCAGCGCTCGCTCGACAG
PT AGRGSRPSHDOQAAANTFFRVLLQQLQMPOQRSTLTDS

CCGCGCGGAGCCGGCCGAACGCGGCGCCGAGGATGCCCTCGGTGGCCACCAGGGGGCGCTGGAGAGGGAGAGGCGGTCGGAGGAGCCGCCCATCTCTCTG
» RAEPAERGAEDALGGHO QGALTERTERRSETEPP I SL

GATCTCACCTTCCACCTTCTGCGGGAAGTCTTGGAAATGGCCCGGGCAGAGCAGTTAGCTCAGCAAGCTCACAGCAACAGGAAACTGATGGAGATTATCG
P DLTFHLILREVLEMARAEQLAQQAHSNRIKTLME I I

IRES

Pacl EcoRlI
GGAAATGATTAATTAAGAATTCcgecccccccccccccccccctctecctcccccccccctaacgttactggecgaagecgettggaataaggecggtgt
PG K
Apal IRES R2 Avrll
gcgtttgtctatatgttattttccaccatattgecgtettttggcaatgtgagggcccggaaacctggecctgtettcttgacgageattcctaggggtce
IRES R1 Hindlll
tttcccctctcgecaaaggaatgcaaggtctgttgaatgtcgtgaaggaagcagttcctctggaagcttcttgaagacaaacaacgtctgtagegaccct
Pmll
ttgcaggcagcggaaccccccacctggcgacaggtgectctgecggccaaaagccacgtgtataagatacacctgcaaaggcggcacaaccccagtgecac
Kpnl
gttgtgagttggatagttgtggaaagagtcaaatggctctcctaagcgtattcaacaaggggctgaaggatgcccagaaggtaccccattgtatgggatc
ApalLl Pcil BmgBI
tgatctggggcctcggtgcacatgctttacatgtgtttagtcgaggttaaaaaaacgtctaggccccccgaaccacggggacgtggttttcctttgaaaa

FLPo

Mscl Ncol
acacgatgataatatggccacaaccatggctcctaagaagaagaggaaggtgatgagccagttcgacatcctgtgcaagaccccccccaaggtgetggtg
P M APKKKRKVMSQFD ILCKTZPPKVLYV
Pvull

cggcagttcgtggagagattcgagaggcccagcggcgagaagatcgccagctgtgecgecgagctgacctacctgtgctggatgatcacccacaacggea

P RQFVERTFERPSGEKIASCAAELTYLCWMITHNG

Pstl
ccgccatcaagagggccaccttcatgagctacaacaccatcatcagcaacagcctgagcttcgacatcgtgaacaagagcctgcagttcaagtacaagac
PT A ITKRATFMSYNT Il I SNSLSFDIVNKSLAQFZKYKT
ccagaaggccaccatcctggaggccagcctgaagaagctgatccccgectgggagttcaccatcatcccttacaacggccagaagecaccagagcgacatc
» Q K AT ILEASLKKL IPAWETFTTI1IIPYNGOQKHOQSTD I
Pvull
Pstl  Pstl

accgacatcgtgtccagcctgecagctgecagttcgagagcagcgaggaggccgacaagggcaacagccacagcaagaagatgctgaaggecctgctgtecg

» TDIVSSLQLQFESSEEADKGNSHS SKIKMLIEKALTLS

Mscl

agggcgagagcatctgggagatcaccgagaagatcctgaacagcttcgagtacaccagcaggttcaccaagaccaagaccctgtaccagttectgttect
PEGES IWE ITEK ITLNSFEYTSRFTKTIKTLYQFTLTFL
ggccacattcatcaactgcggcaggttcagcgacatcaagaacgtggaccccaagagcttcaagctggtgcagaacaagtacctgggcgtgatcattcag
» ATF INCGRTFSD IKNVDPKSFKLVQNKYLGV I IAQ
tgcctggtgaccgagaccaagacaagcgtgtccaggcacatctactttttcagcgccagaggcaggatcgaccccctggtgtacctggacgagttcctga

» CLVTETKTSVSRHIIYFFSARGR IDPLVYLDTETFHL

Pwull
ggaacagcgagcccgtgctgaagagagtgaacaggaccggcaacagcagcagcaacaagcaggagtaccagctgctgaaggacaacctggtgcgcagcta
PR NS EPVLKRVNRTGNSSSNKQEYQLLIKDNLVRSY
caacaaggccctgaagaagaacgccccctaccccatcttcgctatcaagaacggccctaagagccacatcggcaggcacctgatgaccagcetttctgagce
P NKALKKNAPYZPIFAIKNGPKSHIGRHLMTS ST FTLS
Mscl

atgaagggcctgaccgagctgacaaacgtggtgggcaactggagcgacaagagggcctccgecgtggccaggaccacctacacccaccagatcaccgeca

P MKGLTELTNVVGEGNWS SDKRASAVARTTYTHQITA
tcceccgaccactacttcgecctggtgtccaggtactacgecctacgaccccatcagcaaggagatgatcgeccctgaaggacgagaccaaccccatcgagga
P I PDHYFALVSRYYAYDPISKEMIALKDTETNPIIETE









CCTGCCTTGCAGGGCCCTGCTCAGCAGGGGATCCGTCCCCCGAGCGCCGCGGGCCCCGCAGCCCTTGAATTTCTTGCAGCCGGAGCAGCCCCAGCAACCT

CAGCCGGTTCTGATCCGCATGGGTGAAGAATACTTCCTCCGCCTGGGGAATCTCAACAGAAGTCCCGCTGCTCGGCTGTCCCCCAACTCCACGCCCCTCA

CCGCGGGTCGCGGCAGCCGCCCCTCGCACGACCAGGCTGCGGCTAACTTTTTCCGCGTGTTGCTGCAGCAGCTGCAGATGCCTCAGCGCTCGCTCGACAG

CCGCGCGGAGCCGGCCGAACGCGGCGCCGAGGATGCCCTCGGTGGCCACCAGGGGGCGCTGGAGAGGGAGAGGCGGTCGGAGGAGCCGCCCATCTCTCTG

GATCTCACCTTCCACCTTCTGCGGGAAGTCTTGGAAATGGCCCGGGCAGAGCAGTTAGCTCAGCAAGCTCACAGCAACAGGAAACTGATGGAGATTATCG

GGAAATGATTAATTAAGAATTCcgccccccccccccccccccctctccctcccccccccctaacgttactggccgaagccgcttggaataaggccggtgt

gcgtttgtctatatgttattttccaccatattgccgtcttttggcaatgtgagggcccggaaacctggccctgtcttcttgacgagcattcctaggggtc

tttcccctctcgccaaaggaatgcaaggtctgttgaatgtcgtgaaggaagcagttcctctggaagcttcttgaagacaaacaacgtctgtagcgaccct

ttgcaggcagcggaaccccccacctggcgacaggtgcctctgcggccaaaagccacgtgtataagatacacctgcaaaggcggcacaaccccagtgccac

gttgtgagttggatagttgtggaaagagtcaaatggctctcctaagcgtattcaacaaggggctgaaggatgcccagaaggtaccccattgtatgggatc

tgatctggggcctcggtgcacatgctttacatgtgtttagtcgaggttaaaaaaacgtctaggccccccgaaccacggggacgtggttttcctttgaaaa

acacgatgataatatggccacaaccatggctcctaagaagaagaggaaggtgatgagccagttcgacatcctgtgcaagaccccccccaaggtgctggtg

cggcagttcgtggagagattcgagaggcccagcggcgagaagatcgccagctgtgccgccgagctgacctacctgtgctggatgatcacccacaacggca

ccgccatcaagagggccaccttcatgagctacaacaccatcatcagcaacagcctgagcttcgacatcgtgaacaagagcctgcagttcaagtacaagac

ccagaaggccaccatcctggaggccagcctgaagaagctgatccccgcctgggagttcaccatcatcccttacaacggccagaagcaccagagcgacatc

accgacatcgtgtccagcctgcagctgcagttcgagagcagcgaggaggccgacaagggcaacagccacagcaagaagatgctgaaggccctgctgtccg

agggcgagagcatctgggagatcaccgagaagatcctgaacagcttcgagtacaccagcaggttcaccaagaccaagaccctgtaccagttcctgttcct

ggccacattcatcaactgcggcaggttcagcgacatcaagaacgtggaccccaagagcttcaagctggtgcagaacaagtacctgggcgtgatcattcag

tgcctggtgaccgagaccaagacaagcgtgtccaggcacatctactttttcagcgccagaggcaggatcgaccccctggtgtacctggacgagttcctga

ggaacagcgagcccgtgctgaagagagtgaacaggaccggcaacagcagcagcaacaagcaggagtaccagctgctgaaggacaacctggtgcgcagcta

caacaaggccctgaagaagaacgccccctaccccatcttcgctatcaagaacggccctaagagccacatcggcaggcacctgatgaccagctttctgagc

atgaagggcctgaccgagctgacaaacgtggtgggcaactggagcgacaagagggcctccgccgtggccaggaccacctacacccaccagatcaccgcca

tccccgaccactacttcgccctggtgtccaggtactacgcctacgaccccatcagcaaggagatgatcgccctgaaggacgagaccaaccccatcgagga
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Pvull FLPo gt 3F

gtggcagcacatcgagcagctgaagggcagcgccgagggcagcatcagataccccgectggaacggcatcatcageccaggaggtgctggactacctgagce
P WQH I EQLKGSAEGS IRYPAWNG 1l I SQEVLDYTWLS

Bglll  Sall loxP2272 Pvul Clal HS\
agctacatcaacaggcggatctgatgagatctagT CGACATAACTTCGTATAggatacttTATACGAAGTTATggatctgtcgatcgacggatcgatcecg
» S Y I NRR I -
aacaaacgacccaacacccgtgegttttattctgtctttttattgeccgatcccctcagaagaactcgtcaagaaggcgatagaaggcgatgegetgegaa
4 FFEDLLRYTFAIRQS
tcgggagcggcgataccgtaaagcacgaggaagcggtcageccattcgecgeccaagetcttcagecaatatcacgggtagecaacgctatgtcectgatage
4DPAA I GYLVLFRDAWEGGLTETEAIDRTALATIDO QYHR
Nael Nco
ggtccgccacacccagccggcecacagtcgatgaatccagaaaagcggecattttccaccatgatattcggcaagcaggcatcgeccatgggtcacgacgag
4 DAVGLRGCD IFGSFRGNEVMINPLCADGHTVVL
Sphl
atcctcgecgtegggeatgegegecttgagectggegaacagttcggetggegegageccctgatgetettcgtccagatcatcctgatcgacaagaccg
4DEGDPMPRAKLRAFLEAPALGOQHETEDLDDO QDVLSG
gcttccatccgagtacgtgctcgetcgatgegatgtttcgettggtggtcgaatgggcaggtagecggatcaagecgtatgecagecgecgeattgeatcag
4AEMRTRARE IRHKAQHDFPCTAPDLTHLRRMADA
ccatgatggatactttctcggcaggagcaaggtgagatgacaggagatcctgccccggeacttcgeccaatagecagecagtecctteccgettcagtgac
4 M I SVKEAPALHSSLLDQGPVEGLLLWDRGAETV
Pvull Mscl Pstl
aacgtcgagcacagctgcgcaaggaacgcccgtcgtggccagccacgatagecgegetgectcgtecctgeagttcattcagggecaccggacaggtcggtc
4VDLVAACPVGTTALWS SLRAAEDAOQLENLAGSLUDT
Kasl
ttgacaaaaagaaccgggcgcccctgcgetgacagccggaacacggcggcatcagagcagecgattgtctgttgtgeccagtcatagecgaatagectct
4K VFLVPRGQASLRFVAADSCG ITQQAWDYSGTFTLTRE

Ncol <-- N€eo
ccacccaagcggccggagaacctgegtgcaatccatcttgttcaatggecgatcccatGGTTTAGTTCCTCACCTTGTCGTATTATACTATGCCGATATA
4« VWAAPSGAHLGDA QE IASGM
BamHI

Asel pstt EM7 promoter
CTATGCCGATGATTAATTGTCAACAGGCTGCAGGTattggctgcacggatcctgaacggcagaggttacggcagtttgtctcteccecttccgggageca
ccttcttctccaaccgtecccggtegegetctcggegettctgaggagagaactggctgagtgacgecctttatagattcgeccttgtgtcccgecccttce
ctttcccgeccteccttgegctacggggecgeccgeaccggectacacggagcgcgcgcggeggagttgttgacgctagggeteccggetceccctggttggg

ApalLl
tgttctttctgacgcgacaggaggaggagaatgtcctggtcctgtcgtectectttcgggtttcccgtgecactcaaaccgaggacttacagaacggagga
taaagttaggccatttttactcagcttcggagttcaggctcatttttcagctaaagtctctcattagtatccccccacacacatcgggaaaatggtttgt

Apal
cctacgcatcggtaatgaaggcggggceccttcgggtcctccggagegggttccgggggtggggggaaggagggagggacgggacgggcctcgttcatgaa
Nsil Mfel
tattcagttcaccgctgaatatgcataaggcaggcaagatggcgcgtccaatcaattggaagtagecgttattagtggagaggccccaggacgttggggce
Sacl

PO Il promoter
Hindlll Nrul Eco53kI HSV thymidine kinase PA
accgcctgtgctctagtagctttacggagecctggegetcgatgttcaageccaagetttcgecgagctcgaccgaacaaacgacccaacacccgtgegtt
ttattctgtctttttattgccgctcagetttacagtgacaatgacggctggegactgaatattagtgcttacagacagcactacatattttccgtcgatg
Ndel Mlul
ttgaaatcctttctcatatgtcaccataaatatcaaataattatagcaatcatttacgegttaatggctaatcgeccatcttccagcaggegecaccattgce
ccctgtttcactatccaggttacggatatagttcatgacaatatttacattggtccagccaccagettgecatgatctccggtattgaaactccagegegg
gccatatctcgegeggctccgacacgggeactgtgtccagaccaggccaggtatctctgaccagagtcatcctaaaatacacaaacaattagaatcagta
Clal

gtttaacacattatacacttaaaaattttatatttaccttagcgccgtaaatcaatcgatgagttgcttcaaaaatcccttccagggegegagttgatag
4VSLFKINVKAGY ILRHTAETF IGELARTSIL
ctggctggtggcagatggcgcggcaacaccattttttctgacccggcaaaacaggtagttattcggatcatcagctacaccagagacggaaatccatcgce

4{4QSTASPAAVGNIKRVRCFLYNNPDDAVGSVS IWR
tcgaccagtttagttacccccaggctaagtgecttctctacacctgeggtgctaaccagegttttcgttctgecaatatggattaacattctcccaccgt
4EVLKTVGLSLAKEVGATSVLTKTRGIHITLMRGGHD










gtggcagcacatcgagcagctgaagggcagcgccgagggcagcatcagataccccgcctggaacggcatcatcagccaggaggtgctggactacctgagc

agctacatcaacaggcggatctgatgagatctagTCGACATAACTTCGTATAggatacttTATACGAAGTTATggatctgtcgatcgacggatcgatccg

aacaaacgacccaacacccgtgcgttttattctgtctttttattgccgatcccctcagaagaactcgtcaagaaggcgatagaaggcgatgcgctgcgaa

tcgggagcggcgataccgtaaagcacgaggaagcggtcagcccattcgccgccaagctcttcagcaatatcacgggtagccaacgctatgtcctgatagc

ggtccgccacacccagccggccacagtcgatgaatccagaaaagcggccattttccaccatgatattcggcaagcaggcatcgccatgggtcacgacgag

atcctcgccgtcgggcatgcgcgccttgagcctggcgaacagttcggctggcgcgagcccctgatgctcttcgtccagatcatcctgatcgacaagaccg

gcttccatccgagtacgtgctcgctcgatgcgatgtttcgcttggtggtcgaatgggcaggtagccggatcaagcgtatgcagccgccgcattgcatcag

ccatgatggatactttctcggcaggagcaaggtgagatgacaggagatcctgccccggcacttcgcccaatagcagccagtcccttcccgcttcagtgac

aacgtcgagcacagctgcgcaaggaacgcccgtcgtggccagccacgatagccgcgctgcctcgtcctgcagttcattcagggcaccggacaggtcggtc

ttgacaaaaagaaccgggcgcccctgcgctgacagccggaacacggcggcatcagagcagccgattgtctgttgtgcccagtcatagccgaatagcctct

ccacccaagcggccggagaacctgcgtgcaatccatcttgttcaatggccgatcccatGGTTTAGTTCCTCACCTTGTCGTATTATACTATGCCGATATA

CTATGCCGATGATTAATTGTCAACAGGCTGCAGGTattggctgcacggatcctgaacggcagaggttacggcagtttgtctctcccccttccgggagcca

ccttcttctccaaccgtcccggtcgcgctctcggcgcttctgaggagagaactggctgagtgacgccctttatagattcgcccttgtgtcccgccccttc

ctttcccgccctcccttgcgctacggggccgcccgcaccggcctacacggagcgcgcgcggcggagttgttgacgctagggctccggctccctggttggg

tgttctttctgacgcgacaggaggaggagaatgtcctggtcctgtcgtcctcctttcgggtttcccgtgcactcaaaccgaggacttacagaacggagga

taaagttaggccatttttactcagcttcggagttcaggctcatttttcagctaaagtctctcattagtatccccccacacacatcgggaaaatggtttgt

cctacgcatcggtaatgaaggcggggcccttcgggtcctccggagcgggttccgggggtggggggaaggagggagggacgggacgggcctcgttcatgaa

tattcagttcaccgctgaatatgcataaggcaggcaagatggcgcgtccaatcaattggaagtagccgttattagtggagaggccccaggacgttggggc

accgcctgtgctctagtagctttacggagccctggcgctcgatgttcaagcccaagctttcgcgagctcgaccgaacaaacgacccaacacccgtgcgtt

ttattctgtctttttattgccgctcagctttacagtgacaatgacggctggcgactgaatattagtgcttacagacagcactacatattttccgtcgatg

ttgaaatcctttctcatatgtcaccataaatatcaaataattatagcaatcatttacgcgttaatggctaatcgccatcttccagcaggcgcaccattgc

ccctgtttcactatccaggttacggatatagttcatgacaatatttacattggtccagccaccagcttgcatgatctccggtattgaaactccagcgcgg

gccatatctcgcgcggctccgacacgggcactgtgtccagaccaggccaggtatctctgaccagagtcatcctaaaatacacaaacaattagaatcagta

gtttaacacattatacacttaaaaattttatatttaccttagcgccgtaaatcaatcgatgagttgcttcaaaaatcccttccagggcgcgagttgatag

ctggctggtggcagatggcgcggcaacaccattttttctgacccggcaaaacaggtagttattcggatcatcagctacaccagagacggaaatccatcgc

tcgaccagtttagttacccccaggctaagtgccttctctacacctgcggtgctaaccagcgttttcgttctgccaatatggattaacattctcccaccgt
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image5.emf
EcoRV Psil
cagtacgtgagatatctttaaccctgatcctggcaatttcggctatacgtaacagggtgttataagcaatccccagaaatgccagattacgtatatcctg
4 TRS IDKVRIRAIEAIRLLTNYAIGLTFALNRIDA
Pvul
AsiSI BstBI
gcagcgatcgctattttccatgagtgaacgaacctggtcgaaatcagtgcgttcgaacgctagagectgttttgcacgttcaccggcatcaacgttttct
4CRDSNEMLSRVQDFDTRETFALAQKAREGADVNE
BamHI
tttcggatccgecgeataaccagtgaaacagcattgcetgtcacttggtcgtggcagecccggaccgacgatgaagcatgtttagetggeccaaatgttgcet
4K R IRRMVLSVANSDS SPRPLGSRRHLMNLOQGLUHOQAQ
Nrul
ggatagtttttactgccagaccgcgcgectgaagatatagaagataatcgcgaacatcttcaggttctgecgggaaaccatttccggttattcaacttgea
4 I TK VALGRAQLYLULYDRVDEPEAPFWI KT RNNLIKTC
Pcil
ccatgccgceccacgaccggcaaacggacagaagcattttccaggtatgctcagaaaacgecctggcgatccctgaacatgtccatcaggttcttgegaacc
4WAAWSRCVSLLMKWTHES STFAQRDRFMDMLNEI KR RYV
Agel
tcatcactcgttgcatcgaccggtaatgcaggcaaattttggtgtacggtcagtaaattggacaccttcctcttcttcttgggecatggeccgcaggaaagce
4EDSTADVPLAPLNOQHVTLLNSVKRKEKIEKVPMAAPTFSTC

<-- Cre Pstl Apal
agagccctgaagctcccatcaccggecaataagagccaagectgcagtgtgacctcatagagcaatgtgccageccagectgaccccaagggecctcaggce
4 LGSAGM
Apal
ttgggcacactgtctctaggaccctgagagaaagacatacccatttctgcttagggccctgaggatgagcccaggggtggettggcactgaagcaaagga
Pvull BbvCl
cactggggctcagctggcagcaaagtgaccaggatgctgaggctttgacccagaagccagaggccagaggccaggacttctettggtcccagteccacect
Mscl  Awrll
cactcagagctttaccaatgccctctggatagttgtcgggtaacggtggacgccactgattctctggeccagectaggacttcgecattccgetgattctg

Agel Scal
ctcttccagccactggctgaccggttggaagtactccagcagtgecttggecatccagggcatctgagectaccaggtecttcagtacctectgecagggce

Apal ACE R1
ctggagcagccagcectgcaacacctgectgccaagcagagtgaccactgtgggcacaggggacacagggtggggcccacaacagcaccattgtccacttg

loxP2272

Spel ACE R2 Neol  <-- ACE pron
tccctecactagtaaaagaactctagggttgcggggggtgggggaggtctctgtgaggetggtaagggatatttgectggecccatggagatccATAACTTC

Aflll Xhol
GTATAggatacttTATACGAAGTTATCTTAAGCTCGAGCGCTTGGCCAAAACGATTCTGCATTTAGCACACAAGTAAAAATAAAAATTTAAAACACAGTA
-

TTCTGTACCATATCGCAGCTCCGATATCATTTGTTTATT ATATAGCTTGAAGCATAGAAGATGTACAGGGAGAGAGCCTATATACCCCTTAATTAGC
ATGCACAAAGTGTATTTCTGTGTCGTAACAAAACAGCGTTATTTGTATTGCCCATGCTTAATTTCTATGTGCAAATAAGCGTCTTTATAGCGATATCTTA

EcoRI
AAGAAAATGTGGCCCCAAGGAGGAAACCTTTGAAAAAGCAGATGGGAGTCATCCAGTTGTTTTTATTTGGAGCTGCAGTGGAAGAGAATTCATTCTTGAG
GGGTGGCTAGGACGAAATGTGTAAGCTCTTTGAATCAACTTTTTCTTGTAAATGTTTCAGTAATAAAACATCTTTCTGATTCTTGGTCAATTTGGTTGTG
TAAGAGAACGttaaatatatttttaataaaatCTGCAAAGGTTGCTGTGGCTTTATTTTTCCTCTTCAGTGTGCATACAGAAATGGCCCCAGCACAAGAC
ATAAAAACAGCACAACAAACAACTTGCCCCTCAACAAAACACCCTACATTTTATTTTCTCTTAAAGATAGGAACATTTGTCACATAGCTTACATTGGCCC
TGTAATTTGTCCTGGGCTTTCCTCTGTACCTCTCAGACTTCCCTTCTGAGATTAAATTAAATAATTTTAGAGGTTCCTCCCACCTCTAAAACTTGATCAC
AGTGGAAATAACACGCAAGCCTAATTAGCTGAGGACCGAGGAAgtgtgggcctcatgggaagtgggtggaggtcagaggacaactggagaaggtcagact
cctcctaccatgtgagtcctaggacctgaactgggttctttaggcccaagagcaagectgtacccactgtactactcaccagccTAGATAGGAGAAACTT
AAGAATGCAAGCATCTCAAGTAAATAAACATATTTTCAGTGAAAGGTCACTTGGGAAATTTTTTCTTAAAAAAAAATAGCTACACAAATACCTTTCACAT
TTCTCTCTATCCCAGTCCTAATAACTGCAACCTGTAGGCCTGTTATTTGCTTCTAAAATTAAACAGCACTTCTAATTTTAATACGTTTGCTTTAGTAGTT
TAGTTACCACCCTAAAAATTTTAGTTCCATAATTAATACTTTTAAATTAATTTGTATATATGAAGATGGCACTTCTCTTGAGGCCCTGGAAATATGCTTG
ATTAATGGCTTAATAATAAAACATGAATCACTGAATAAATTGCTGGGAGACTGAAGTTCTTAAAAACATTTATTTAATAGTTCATTTAAAGTAAAGTTAC
ACTTATGTGATGAAGGCAAGGAAGgagagaggagagagagagaccggggggggggggagggagggagggaaggaggaagaaaggaaaggagggagagaca
gagggggagagaagagacagagggagagagggggagagagagagagagagaAGGCACACAGGGGGAGAATTGTGTGTATACTTAAATCCATGCAGTTGCT
CCACAGATTATCAGATTGCTGCTATGGCAGGACACTTAAGAAAGTAGACAGCTCCTCTTTGAAATTCAATTAAAATGCCTAATACATGGATATGATTATG
AGATATGTAAATAAGGTTAGAAAAATGTCAAAAGAGTTGCCCTAGATTTTTGGCCTTCTGGACTATGGACGTGTGGCCACATGTAAAGGAAAGTCCTGTC
TGCGCACCCATGGCATCCATAGGGAAAGGAACCTCTACAGTGCCCTACATAGCTTTGGTCAGTGACCAATCTCCATATTTTGATAAATCGGTCAGTTTGG










cagtacgtgagatatctttaaccctgatcctggcaatttcggctatacgtaacagggtgttataagcaatccccagaaatgccagattacgtatatcctg

gcagcgatcgctattttccatgagtgaacgaacctggtcgaaatcagtgcgttcgaacgctagagcctgttttgcacgttcaccggcatcaacgttttct

tttcggatccgccgcataaccagtgaaacagcattgctgtcacttggtcgtggcagcccggaccgacgatgaagcatgtttagctggcccaaatgttgct

ggatagtttttactgccagaccgcgcgcctgaagatatagaagataatcgcgaacatcttcaggttctgcgggaaaccatttccggttattcaacttgca

ccatgccgcccacgaccggcaaacggacagaagcattttccaggtatgctcagaaaacgcctggcgatccctgaacatgtccatcaggttcttgcgaacc

tcatcactcgttgcatcgaccggtaatgcaggcaaattttggtgtacggtcagtaaattggacaccttcctcttcttcttgggcatggccgcaggaaagc

agagccctgaagctcccatcaccggccaataagagccaagcctgcagtgtgacctcatagagcaatgtgccagccagcctgaccccaagggccctcaggc

ttgggcacactgtctctaggaccctgagagaaagacatacccatttctgcttagggccctgaggatgagcccaggggtggcttggcactgaagcaaagga

cactggggctcagctggcagcaaagtgaccaggatgctgaggctttgacccagaagccagaggccagaggccaggacttctcttggtcccagtccaccct

cactcagagctttaccaatgccctctggatagttgtcgggtaacggtggacgccactgattctctggccagcctaggacttcgccattccgctgattctg

ctcttccagccactggctgaccggttggaagtactccagcagtgccttggcatccagggcatctgagcctaccaggtccttcagtacctcctgccagggc

ctggagcagccagcctgcaacacctgcctgccaagcagagtgaccactgtgggcacaggggacacagggtggggcccacaacagcaccattgtccacttg

tccctcactagtaaaagaactctagggttgcggggggtgggggaggtctctgtgaggctggtaagggatatttgcctggcccatggagatccATAACTTC

GTATAggatacttTATACGAAGTTATCTTAAGCTCGAGCGCTTGGCCAAAACGATTCTGCATTTAGCACACAAGTAAAAATAAAAATTTAAAACACAGTA

TTCTGTACCATATCGCAGCTCCGATATCATTTGTTTATTTTTATATAGCTTGAAGCATAGAAGATGTACAGGGAGAGAGCCTATATACCCCTTAATTAGC

ATGCACAAAGTGTATTTCTGTGTCGTAACAAAACAGCGTTATTTGTATTGCCCATGCTTAATTTCTATGTGCAAATAAGCGTCTTTATAGCGATATCTTA

AAGAAAATGTGGCCCCAAGGAGGAAACCTTTGAAAAAGCAGATGGGAGTCATCCAGTTGTTTTTATTTGGAGCTGCAGTGGAAGAGAATTCATTCTTGAG

GGGTGGCTAGGACGAAATGTGTAAGCTCTTTGAATCAACTTTTTCTTGTAAATGTTTCAGTAATAAAACATCTTTCTGATTCTTGGTCAATTTGGTTGTG

TAAGAGAACGttaaatatatttttaataaaatCTGCAAAGGTTGCTGTGGCTTTATTTTTCCTCTTCAGTGTGCATACAGAAATGGCCCCAGCACAAGAC

ATAAAAACAGCACAACAAACAACTTGCCCCTCAACAAAACACCCTACATTTTATTTTCTCTTAAAGATAGGAACATTTGTCACATAGCTTACATTGGCCC

TGTAATTTGTCCTGGGCTTTCCTCTGTACCTCTCAGACTTCCCTTCTGAGATTAAATTAAATAATTTTAGAGGTTCCTCCCACCTCTAAAACTTGATCAC

AGTGGAAATAACACGCAAGCCTAATTAGCTGAGGACCGAGGAAgtgtgggcctcatgggaagtgggtggaggtcagaggacaactggagaaggtcagact

cctcctaccatgtgagtcctaggacctgaactgggttctttaggcccaagagcaagcctgtacccactgtactactcaccagccTAGATAGGAGAAACTT

AAGAATGCAAGCATCTCAAGTAAATAAACATATTTTCAGTGAAAGGTCACTTGGGAAATTTTTTCTTAAAAAAAAATAGCTACACAAATACCTTTCACAT

TTCTCTCTATCCCAGTCCTAATAACTGCAACCTGTAGGCCTGTTATTTGCTTCTAAAATTAAACAGCACTTCTAATTTTAATACGTTTGCTTTAGTAGTT

TAGTTACCACCCTAAAAATTTTAGTTCCATAATTAATACTTTTAAATTAATTTGTATATATGAAGATGGCACTTCTCTTGAGGCCCTGGAAATATGCTTG
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TGCGCACCCATGGCATCCATAGGGAAAGGAACCTCTACAGTGCCCTACATAGCTTTGGTCAGTGACCAATCTCCATATTTTGATAAATCGGTCAGTTTGG
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AACTGACACTGAACATCACCTACCACCTGCAATGCTAAGGAGAAAAGCAAAAGGCACAAGCGTCCTAAAATAACCAGAAGCCTGAGGGAGGCTGGGAGAG
TGTTCTGCCACTTTGTTACCACTTGGCACTTATGGCTGATACACAGGCATGCACCACACCTACACAACCTTCAGAAGGTTTCTCACACAAATGAAAGATT
TGCAGAAGATCAAGTTTCTTCAGAAGAGTATTTTCTGTAATTTTGTTCTGAGCATAATCATTTTCTCAATGAGTGAGATAAGTCATCTGGAATTAAAGGG
TGGTGGTGTTGTATTGTTTTGTTTTGCTTTCAGAAATCCTGTCCAGAGGTCCCCTTCATATGAATCGTGGTGAATTTCCACCTGTTTCCTGCTGCCTATG
EcoRl

TGCTTCTCAGCCAGGCAGACAGGGGGCAGCAACGAGAATAAATATTATTCATTTAGGGAATTCAACCAGGAGAAGGAGAAGACGTGGCGAGCTGGCTCAG
GATCAGCCCCACCCCCACTCCCCAAGGCTGCAGACTGTCCCTGGGGAGAAGGGGCCTCAAATCCAATCTGCAAAAGAAGAAAATGTGGATGAGAGGAAGG
AGAGAGTAGACCTTTGGGGAATTGGTCCAGTTACTGATCTACGGAGGAGAGAGGATGATGAGATGATGATAGTAATTAGATGAAGCATAATTATTATTAG
GGATAGAAAGCAAACTTAGGTCATCTTAGTTATGGTCAAGAGCCATTCAAGTGATTCACGCTCATAATTCAAAAAGAATAGCAATAGCGCATGCAGTGGA
ATGGAGCTCTGGTGGGGAGAAGCCAGGGTTCCCTGCTTGGCTTTCCTGAGTTAAGTCATTCATGATTTACTGACATGACAGTCTCATTCACACACACAGA
TATCTAGGTTTACAAAAATCTGCAAAACTATTGAAATCCTGCTAAGTTTTAACTCAtaactcagcgatagagtgecttcccagecgtcctaggeccgagt
ttcatccccagtgccacacaagaCAGAGAGGCCGAGAGGGGGAGGAGAGGAGGGAAGGGGTAGGGGAGCGGAAACTTAAATGATGTTGCTATCTTATGAC
AGTGCAACTTATACTCATATTCATATAATGTCTCCACTGCTGACGTTAGAAGTTTCTACCAGATTACACTCGTGTGCCATCAGTCGGGGTATGTTCCCAG
AACGTCAGCATTAAGTTATATTACTGTAGAGGGGGCACCAGTGCTCGTGCACTGAGACAATAGC










