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pR | -Ab beta Derpl-117

Metallothionein Promoter

ATGATTACCG TTGCAGGACA GGATGIGGTG QOCGATGIGA CTAGCTC CCTGCAGEC GICCTATCCT CTGGITCOGA TAAGAGACCC  AGAACTCOGG
TACTAATGEC AACGICCTGT CCTACACCAC GGCCTACACT GATCGAGAAA OGACGTOOGRG CAGGATAGGA GACCAAGCT ATTCTCTGEG TCTTGAGECC

101

Metallothionein Promoter

OOO0CCACOG  OOCACOGOCA  COOOCATACA TATGIGGTAC GCAAGTAAGA GIGOCTGOC ATGOOCCATG  TGOOOCAGCCA  AGAGCTTTGC  ATCOCATACA
GOEECGIA3C GOGTGA0CGT  GAAAGTATGT  ATACACCATG CGTTCATTCT  CACGGACGOG TACGGEGTAC ACCGESGIGGT  TCTOGAAACG  TAGGGTATGT

Metallothionein Promoter
Hindlll Eagl
VWWWWWWW VWWWWW

AGITCOOCAAA  GTGGAGAACC GAACCAATTC TTCGBOGGEGCA GAACAAAAGC TTCTGCACAC GICTCCACTC GAATTTGGAG COGEO0G30G  TGTGCAAAAG
TCAGEEGITT CACCTCTTGG CTTGGTTAAG AAGOEOOCGT  CTTG OG AAGACGTGIG CAGAGGTGAG CTTAAACCTC GEO0GEO0CC ACACG C

301

Transcription Start Sit
Metallothionein Promoter

AGGTGAATOG AACGAAAGAC COGTGTGTAA AGCOGOGTTT  CCAAAATGTA  TAAAACOGAG AGCATCTGEC CAATGIGCAT CAGITGTGGT  CAGCAGCAAA
TOCACTTAGC TTGCTTTCTG GGCACACATT TOGGBOCAAA GG ACAT A GCTC TOGTAGACCG GITACACGTA GICAACACCA GICGIGGITT

+1

401

EcoRI Signal Peptide
MALQIPSLLLSAAVVVLMV

ATCAAGTGAA TCATCTCAGT GCAACTAAAG GCGAATTCTT AGAGATGKZT CTG(‘AGATGZ C(‘AC-II?TCI:T CI:T CTCAC-I?T C-I?TGT%T% TC-CTGATC-GI’
TAGITCACTT AGTAGAGICA CGITGATTTC OOCTTAAGAA TCTCTACOGA GACGICTAGG GGTOGGAGGA GGAGAGTOGA CGACACCACC ACGACTACCA

+1

Smal Spe-13 linker
VYWWW
Aval Derp1 117-127
VYWWW
Signal Peptide Spel 1-Ab bet:
WWWWW e
Xmal

-VLSSPGTEGCQIYPPNVNKIGGGGTSGGGSGGSE

(IITGQCI)’A(IZ oooees«cre ACH{ITGJ.‘A AATTI'Am (IAAATGTAA A(AAAATTGG CGTHISA(I;T ACFAGFCI)CG GTGSAAGTCIE A(H;I'CI'GAA
CCACTOGTOG GE30CCTGAC TOOOGACSGT TTAAATGAGT GGITTACATT TG AACC GOOCCCTCCA TGATCACOSC CACCTTCACC TOCCAGACTT

+1

601

I-Ab beta
RHFVYQFMGECYFTNGTQRIRYVTRYIYNREEYV

AC-GDNI'I'I’CIB TGTACI‘J—\GTI' OQTQ{-QEAG TGZTACTI' CA CD’-\PCC-I-EAC G‘AC-II-I“J—\TA CGATATGT GA CI‘J-\GATAO—\T CTACAAm GQGEAGI'ACIB
TOOGTAAAGC ACATGGTCAA GTACOORCTC ACGATGAAGT GGITGOOCTG  OGTOGOGTAT - GCTATACACT  GGICTATGTA GATGITGOC  CTCCTCATGC

+1

701

I-Ab beta
VRYDSDVGEHRAVTELGRPDAEYWNSQPEI L ERT

TC-K-CTA&EA CAGCGACISTG G(IIZAm mr@c CIBQG:TM mﬁﬁm CCIBQGTACTG GQACA(-II‘AG CIHBAGATCIZ TC-GQC-IIEAAC
ACGOGATCCT GIOCTGCAC COGCTOGIGG OGCEOCACTG GCTOGACOCC GOCGGTCTAC GECTCATGAC CTTGTOGGIC GAOCTCTAGG ACCTOCCTTG

+1

I-Ab beta

-TRAELDTVCRHNYEGPETHTSLRRLEQPNVVISL

mG CTGGAO—\CHB TGTG‘JAGAM (‘AACTACGQG C{-I.ICC-IBQGA oou\c;\ocrc CCTC-II-I-II-IG CTI'GMCAGZ CI“AATGI'CEI’ O—\TCTCIIITG
OB00CACTC GACCTGIAC ACACGICTGI  GITGATGCTC COOGECCTCT  GEGTGIGGAG GGACGOOGCC GAACTTGICG GGTTACAGCA  GTAGAGGGAC

+1

I-Ab beta

BspEl
w——"
SRTEALNHHNTLVCSVTDFYPAKIKVRWFRNGQE

TCI‘AGGAO-\G AGECCI:T(‘AA C(‘AG‘JACAAC ACTCT@TCT C-ETCAGTGAC AGATI'I'CTAC C(‘AGI“APGA TO-V-\AGTC-IIB cresrrooee AATGC-II‘AGG
AGGTCCTGIC TOOGEGAGIT GGIGGIGITG TGAGACCAGA CGAGICACTG TCTAAAGATG GGTOGGITCT  AGITTCACGC GACCAAGCC TTACOGGICC

+1

1001

I-Ab beta
EETVGVSSTQLIRNGDWTFQVLVMLEMTPRRGEV

AC-IZAGACHBT Q—EGFI’CTO—\ Tmﬁm 'I'I'A'I'I'AGBQA TG.I-GACT% A(I:Tl'm TCI?T%TCAT C-CTC-EAGATG ACIII:TCI-I-IZ C-I-I-IEAGAC-GI’
TCOCTCTGOCA COCCCAGAGT  AGGTGIGICG  AATAATCCTT ACOCOCTGACC TGGAAGGTOC AGGACCAGTA  CGACCTCTAC TGEGEGAGDOG COCCTCTCCA

+1

1101

BstXI Linker
AR evvvrvrrrvveveves
1-Ab beta BamHI
WWW\

-VYTCHVEHPSLKSPITVEWRAQSESAWSKGGGGS

CTA(‘AQ:TGT MTGBAGZ ATmGIZ‘T GAAGAm AT(‘ACTGI'% AGI'GS&C{-DC A(‘AGTCTGAG TCTC-IIITC-IBA G:AAGGBQm TC-GQC-IEATCI:
GATGTGGACA GIGCACCTOG TAGGGTORGA CTTCTOEEEG TAGIGACACC TCACCTOOOG TGICAGACTC AGACGGACCT  OGITCOCTCC  ACCTCCTAGG

+1

1201

Basic Leucine Zipper
TTAPSAQLKKKLQALKKKNAQLKWKLQALKKKLA

ACTACAG:TC OATOAGITCA GTTG‘-\AAAAG AAATI'G.‘AAG CACTGAAGQA AAAG‘-\ACGZT CAG:T(%AGT (IBQAACTI'CA A(KII:T(‘AAG AAGO«AACTCG
TGATGTCGAG GTAGICGAGT CAAC C TTTAACGTTC GTGACTTCTT TTTCTTGOGA GTOGACTTCA CCTTTGAAGT TOGSGAGITC TTCTTTGACC
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+1

1301

6x His

Sall

Basic Leucine Zippe

“‘AQH H HH H

pR | -Ab beta Derpl-117

ADH poly A

H *

OOCAGCATCA
GGGTCGTAGT

TCATCATCAT
AGTAGTAGTA

CATTGAGTCG
GTAACTCAGC

Sbfl

ACCTGCAGEC
TGGACGTOCG

ATGCAAGCTA TTCGATGCAC ACTCACATTC
TACGITCGAT AAGCTACGTIG TGAGIGTAAG

TTCTCCTAAT
AAGAGGATTA

ACGATAATAA
TCCTATTATT

AACTTTCCAT
TTGAAAGGTA

1401

ADH poly A

GAAAAATATG
C ATAC

GAAAAATATA
C ATAT

TGAAAATTCGA
AC AACT

GAAATCCAAA
CITTAGGTTT

Pacl
VWWWWWWwW

AAACTGATAA ACGCTCTACT TAATTAAAAT
TTTGACTATT TGOGAGATGA ATTAA A

AGATAAATGG
TCTATTTACC

[sjjecesci[oe:

AATCEOCGAG
TTACOGCCTC

1501

ADH poly A

CATGEOCAAG
GTACCGGTTC

TTCCTOOC

AATCAGTOGT
TTAGICAGCA

GICTTC

TOGTGGAAAG CCGATAGAAA
AGCACCTTTC GCCTATC

GAATGITCGA
CTTACAACCT

TTTGACGEEC
AAACTAOOCG

AAGCATGICT
TTOGTACAGA

CCTATGIGC
CGATACACCG

1601

ADH poly A

GGATTGOA
CCTAACCCCT

GGAATTGCAC
CCTTAACGTIG

TGGAGACCAG
ACCTCTGGTC

CAAGGTTCTC
GITCCAAGAG

ATGACCAAGA ATATAGCGGT
TACTGGTTCT TATATOGOCA

GAGTGAGCGG
CTCACTCXCC

GAAGCTOSGT
CTTOGAGCCA

TTCTGICCAG
AAGACAGGTC

ATCGAACTCA
TAGCTTGAGT

1701

§pe mutatior

ADH poly A

AAACTTGICC
TTTGAACAGG

AGCCAGTOC
TOGSGTCACDG

TGITCGAAACT
ACACCTTTGA

AATTAAGITA
TTAATTCAAT

ATGAGI CATGITAGIT
TACTCAAAAA  GTACAATCAA

TOGOCCTGAG
AGOCOCGACTC

CAACAATTAA
GITGITAATT

GITTATG
CAAATACAAA

CAGITOEXCT
GTCAAGCCGA

1801

ADH poly A

TAGATTTOCC
ATCTAAAGCG

TGAAGGACTT
ACTTCCTGAA

GCOCACTTTCA
CGGTGAAAGT

ATCAATACTT
TAGITATGAA

TAGAACAAAA  TCAAAACTCA
ATCTTG AG GAGT

TTCTAATAGC
AAGATTATCG

TTGGTGTTCA

TC
AGAAAAAAAA

TAATGATAAG
ATTACTATTC

1901

ADH poly A

CA GICG
GTAAAACAGC

TTTATAC
AAATATGAAA

TTATATTTCG
AATATAAAGC

ATATTAAACC
TATAATTTGG

ACCTATGAAG TCTA AA
TGGATACTTC AGATAAAATT

TOGCCAGATA
AGOGGTCTAT

AGCAATATAT
TCGITATATA

TGIGTAAATA
ACACATTTAT

TTTGTATTCT
AAACATAAGA

2001

ADH poly A

TTATCAGGAA
AATAGICCTT

ATTCAGGAG
TAAGTOCCTC

ACGECECAAGT
TGOCCCTTCA

TACTATCTAC
ATGATAGATG

TAAAAGCCAA  ACAATTTCTT
A OGGIT TGITAAAGAA

ACAG AC
TGICAAAATG

Xbal

ALPHA

puUC 18

TCTCTCTACT
AGAGAGATGA

CTAGAGTAGC
GATCTCATCG

TTGCACTGG
AACCGTGACC

2101

ALPHA

puUC 18

COOGICGl ACAACGTOGT

TGTTGCAGCA

GACTGGGAAA
CTGACCCTTT

ACCCTGOGT
TGGGACCECA

TAQGCCAACTT AATCAOCTTG
ATGSGITGAA  TTAGOGGAAC

CAGCACATCC
GTGGTGTAGG

QCCTTTOC

AGCTGEOGTA
TCOGACOSCAT

ATAGCGAAGA
TATCCTTCT

2201

ALPHA

puUC 18

GATOOCCTT

OOCEE0GTGG  CTAGOGEEAA

CCCAACAGTT
GEGITGICAA

GOCCARCTG
OGOGTCGGAC

Narl
Kasl

AATGE0GAAT  GEOCCCTGAT
TTACCGCTTA COGOGGACTA

GOGGTA
CGOCATAAAA

CTCCTTACC
GAGGAATAG

ATCTGTROG
TAGACACCC

TATTTCACAC
ATAAAGTGIG

2301

ALPHA

puUC 18

OGCATATGGT
GOGTATACCA

GCACTCTCAG
GGTGAGAGTIC

TACAATCTGC
ATGTTAGACG

TCTGATGOCG
AGACTACEEC

CATAGITAAG OCAGOOCCGA

GTATCAATTC GGTOSEEXCT GTGE30SEIT

CACOOCTGA
GI'GEE0GACT

OGOGCOCTGA

OGECTTGIC
GOOCGAACAG

2401

pUC 18

TACTOOOEC
ACGAGEECG

ATCOGCTTAC
TAGEOGAATG

AGACAACCTG
TCTGITCGAC

TGACOGICTC
ACTGCAGAG

OGCGACGCTGC  ATGTGICAGA
GOCCTOGACG  TACACAGTCT

GG CACC
CCAAAAGTGG

GICATCACOG
CAGTAGTGXC

TTTGOGOCT

GACGAAAGSG
CTGCTTTCC

2501

puUC 18

CCTGGTGATA
GGAGCACTAT

OCCTA
GOGGATAAAA

TATAGGTTAA
ATATCCAATT

TGICATGATA
ACAGTACTAT

Zral
VWWWWWWW
Aatll

WAL
ATAATGG CTTAGACGIC AGGTGECACT

TATTACCAAA GAATCTGCAG TOCACCGTGA

TTTOGGEEGAA
AAAGOCCCTT

ATGTGOOGEG
TACACGORCC

AACCCCTATT
TTGEEGATAA

2601

puUC 18

TGITTA
ACAAATAAAA

TCTAAATACA
AGATTTATGT

TTCAAATATG
AAGTTTATAC

TATCOGCTCA
ATAGEOGAGT

P(BLA)

-

TGAGACAATA ACCCTGATAA  ATGCTTCAAT
ACTCTGTTAT TGGGACTATT TAGCGAAGITA

AATATTGAAA
TTATAACTTT

TTCCTTCTCA

APr

ATGAGTATTC
TACTCATAAG
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2701
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puUC 18

APr

AACATTTOOG
TTGTAAAGEC

TGTOROCCTT
ACAGOGEGAA

ATTCOCT
TAAGGGAAAA

TTGOBCECATT
AACGOOGTAA

TTGCTTCCT G GCTC
AACGGAAGGA  CAAAAACGAG

ACCCAGAAAC
TGGICTTTG

GCTGGTGAAA
CGACCACTTT

GTAAAAGATG
CA CTAC

CTGAAGATCA
GACTTCTAGT

2801

pUC 18

APr

GITGEGTCCA

CGAGTGGIT
GCTCACCCAA

ACATCGAACT
TGTAGCTTGA

GGATCTCAAC
CCTAGAGTTG

AGQOGGTAAGA TCCTTGAGAG
TOGOCATTCT AGGAACTCTC

O300CC

GAAGAACGTT
CTTCTTGCAA

TTOCAATGAT
AAGGTTACTA

CTCGTGAAAA

2901

pUC 18

APr

AAAGTTCTGC
TTTCAAGACG

TATGTGEOGC
ATACACCGOG

GGTATTATCC
CCATAATAGG

QGTATTGACG
GCATAACTRC

OOGGECAAGA  GCAACTCEGT
GEO0CGITCT  OGTTGAGCCA

OGO0GCATAC
GOBECGTATG

ACTATTCTCA
TGATAAGAGT

GAATGACTTG
CTTACTGAAC

GITGAGTACT
CAACTCATGA

3001

pUC 18

APr

CACCAGICAC
GIGGTCAGIG

AGAAAAGCAT
TC CGTA

CTTACGGATG
GAATGOCTAC

GCATGACAGT
GGTACTGTCA

AAGAGAATTA  TGCAGTCCTG
TTCTCTTAAT AGGTCACGAC

CCATAACCAT
GGTATTGGTA

GAGIGATAAC
CTCACTATTG

ACTGOGCA
TGACGBOOSGT

ACTTACTTCT
TGAATGAAGA

3101

puUC 18

APr

GACAACGATC
CTGITGCTAG

GGAGGACCEA
OCTCCTGXCT

AGGAGCTAAC
TCCTCGATTG

CACAACATGG GEGATCATGT
GITGITGTACC OCCTAGTACA

AACTORCTT
TTGAGOGSGAA

GATOGTTGSG
CTAGCAACCC

TTGEOCTCGA

GAATGAAGC
CTTACTTCGG

3201

pUC 18

APr

ATACCAAACG
TATGGITTGC

ACGAGOGTGA
TGCTCRCACT

CACCACGATG
GIGGTGCTAC

CCTGTAGCAA
GGACATCGIT

TGGECAACAAC GITGOGCAAA
ACOGTTGITG CAACGOGITT

CTATTAACTG
GATAATTGAC

GOGAACTACT
OCCTTGATGA

TACTCTAGCT
ATGAGATCGA

TCOOOBGECAAC
ACGCECGITG

3301

pUC 18

APr

AATTAATAGA
TTAATTATCT

CTGCATGEAG
GACCTACCTC

GOGGATAAAG
CACTATTTC

TTGCAGGACC
AACGTCCTGG

ACTTCTGOGC TOGEEOOCTTC
TGAAGACROG  AGCCGEEGAAG

COCTAXCTG
GOOGACCGAC

GITTATTCCT
CAAATAACGA

GATAAATCTG
CTATTTAGAC

GAGOOSGTGA
CTCGEOCACT

3401

pUC 18

APr

GOGTGAGTCT

OCOGGTATCA
GOGOCATAGT

TTGCAGCACT
AACGTCGTGA

GOCGE0CAGAT
QOOCOGGTCTA

GGTAAGOCCT - COOGTATCGT
OCATTOGEGA GEECATAGCA

AGITATCTAC
TCAATAGATG

TGCTAOCOCT

GTCAGECAAC
CAGTCOGTTG

TATCGATGAA
ATACCTACTT

3501

pUC 18

APr

CGAAATAGAC
CCTTTATCTG

AGATOCCTGA
TCTAGOGACT

GATAGGTACC
CTATCCACGG

TCACTGATTA
AGTGACTAAT

AGCATTGGTA ACTGICAGAC
TOGTAACCAT TGACAGICTG

CAAGTTTACT
GTTCAAATGA

CATATATACT
GTATATATGA

TTAGATTGAT
AATCTAACTA

TTAAAACTTC
AA GAAG

3601

pUC 18

A AATT
TAAAAATTAA

TAAAAGGATC
A OCTAG

TAGGTGAAGA
ATCCACTTCT

TCC GA

TAATCTCATG ACCAAAATCC
ATTAGAGTAC TGG AG

CTTAAGCGTGA
GAATTGCACT

G QGITC

CACTGAGCGT
GTGACTOSCA

GTCTG3EXCA

3701

puUC 18

AGAAAAGATC
TC CTAG

AAAGGATCTT
TTTCCTAGAA

CTTGAGATCC
GAACTCTAGG

CIG
AAAAAAAGAC

OGOGTAATCT  GCTGCTTGCA
GOCCATTAGA  CGACGAACGT

AACAAAAAAA
TTG

QOCACCCTAC
GGTGEOGATG

CAGOGGTGET
GTCGCCACCA

TTGITTGOOG

3801

puUC 18

mutation?
-

GATCAAGAGC
CTAGITCTCG

TACCAACTCT
ATGGITGAGA

COAAG
AAMAGCTTC

GTAACTGCT
CATTGACCEA

TCAGCAGAGC GCAGATACCA
AGICGICTCG  CGTCTATGGT

AATACTGITC
TTATGACAAG

TTCTAGTGTA
AAGATCACAT

GOCGTAGTTA
OGCATCAAT

OOGGTGGTGA

3901

pUC 18

TCAAGAACTC
AGITCTTGAG

TGTAGCACOG
ACATOGTGC

CCTACATACC
GGATGTATGG

TOGCTCTGCT
AGCGAGACGA

AATCCTGITA CCAGIGXCTG
TTAGGACAAT GGTCACCGAC

CTGOCAGTGG
GACGGTCACC

CCGATAAGTCG
GCTATTCAGC

TGICTTACCG
ACAGAATGEC

GGTTGGEACTC
QCAACCTGAG

4001

pUC 18

AAGACGATAG
TTCTGCTATC

TTACCGGATA
AATGEOCTAT

AGGEOGCACCG
TOOXOGTOC

GICGEXCTGA

ACGEEEGIT CGTGCACACA
TGOOOOCCAA  GCACGTGTGT

GOOCAGCTTG
CO3GTOGAAC

GAGCGAACEA
CTCGCTTCCT

CCTACACCGA
GCGATGTGXCT

ACTGAGATAC
TGACTCTATG

4101

pUC 18

CTACAGOGIG
GATGTOGCAC

ACCTATGAGA
TCGATACTCT

TTOOGETAC

CTTOOCGAAG
GAAGEXCTTC

GGAGAAAGEC  GGACAGGTAT
CCTCTTTCOG COCTGTCCATA

COGGTAACRSG
GAOCATTCOGC

GCAGEGEICSG
QOGTOOCACC

AACAGGAGAG
TTGTCCTCTC

OGCACGAGSG
GOGTACTCCC

4201

puUC 18

AGCTTOCAGG
TOGAAGGTCC

GEGAAACC
QCCTTTAOGG

TGGTATC
ACCATAGAAA

ATAGTCCTGT
TATCAGGACA

OCGTTTARC CACCTCTGAC
GOCCAAACRCG  GTGGAGACTG

TTGAGOGICG
AACTOGCACC

A GTGA
TAAAAACACT

TGCTCGTCAG
ACGAGCAGIC

Q0000acCTC
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4301
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puUC 18

OR

CCTATGGAAA  AACGOCAGCA
GGATACC TTGORGTOGT

ACCOEEXCTT
TGOBOCAA

TTTACGGTTC
AAATGOCAAG

CTGECCTTTT GCTAXCTTT
GACOGGAAAA  OGACCGGAAA

TGCTCACATG
ACGAGTGTAC

TTCTTTCCTG

CGTTATCCCC
GCAATAGESG

TGATTCTGIG
ACTAAGACAC

4401

pUC 18

GATAACCGTA
CTATTGGECAT

TTACCGCCTT
AATCEOCGAA

TGAGIGAGCT
ACTCACTCGA

GATACCGCTC
CTATGOGAG

GOOGCAGOOG  AACGACCEAG
OE30GTOEC TTECTACTC

CAGTGAGCEA

GOGTCGCTCA  GTCACTCACT

CCTTCACTT

[eifececceiny

4501

puUC 18

TAGGCAAACC
ATGOGITTGG

GOCTCTCOC

GOGROGITGEC

CGATTCATTA
GCTAAGTAAT

ATGCAGCTGG  CACGACAGGT
TAGGTOGACC GIGCTGTCCA

TTOOOGACTG

AAGECTGAC CTTTOE000G

AGIGAGOCECA
TCACTOOGT

ACGCAATTAA
TGOGITAATT

4601

pUC 18

TGITGAGTTAG
ACACTCAATC

CTCACTCATT
GAGTGAGTAA

AGGCACOOCA
TOOGIGEGT

GCCTTTACAC
QOGAAATGIG

TTTATGCTTC CGGCTOGTAT
AAATACGAAG GOCGAGCATA

P(LAC)

GITGTGTGGA ATTGTGAGOG
CAACACACCT TAACACTOGC

GATAACAATT
CTATTGITAA

TCACACAGEA
AGIGIGTCCT

4701

pUC 18

AACACCTATG AC
TTGICGATAC TG
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