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acagggttec
cggcttetga
tacgcgacag
cataaagtag
cgetggoectyg
ggecgaactyg
gegegacege
agtgaccagg
catccaggag
gceggecgge
aatcategac
ceeocgocct
aggccgeace
cgeacttgag
tgaggacgca
acaagcatga

-gaggcggaga

cggcetgeatyg
ttagccgetg
agettgegte
gggaacgeat
teogoaaccca
cegatoceca
ttgteggeat
tcgtagtgat
cegacttegt
tggtggagct
tegtgtegeg
ggtacgaget
coegacgecgg
aggegetggc
gagcaaaage
aacgttggec

Not Yet Assigned
Herewith

Artificial Sequence

cetegggate
cgttecagtge
getgeegeec
aatacttgeg
ctgggetatg
cacgeggocg
ccggagetgy
ctagacegee
gecggegegy
cgcatggtgt
cgcaceegya
acccteacce
gtgaaagagy
cgcagegagy
ttgacegagy
aacogeacoa
tgategegge
aaatcetgge
aagaaaccga
atgeggtoge
gaaggttatc
tctagoceoge
gagcagtgee
cgacogoooyg
cgacggagey
getgattecy
ggttaageag
ggcgatcaaa
geeeattott
cacaaccgtt

-cgctgaaatt

acaaacacgc
agcectggeag
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aaagtacttt
agcegtette
tgooctitte
actagaaccy
ccecgegtcag
gctgecaccaa
ccaggatget
tggccegeayg
goctgegtag
tgaccgtgtt
gcgggegega
cggcacagat
cggotgeact
aagtgacgcece
cogacgeecet
ggacggccayg

.cgggtacgtyg ..

cggtttgtet
gcgceegeegt
tgegtatatyg
gectgtactta
gecctgeaac
cgegattggg
acgattgace
cceccaggegyg
gtgcagccaa
cgcattgagy
ggcacgegea
gagtecegta
cttgaatcag
aaatcaaaac
taagtgecgg
acacgccage

gatccaacce
tgaaaacgac
ctggegtttt
gagacattac
cacdcgacgac
getgttttee
tgaccaccta
cacoedogac
cctgogcagay
cgoeggeatt
ggccgocaag
cgegeacged
getitggegty

caccgaggee

ggeggecgec
gacgaaccgt
tteogagecge
gatgccaage
ctaaaaaggt
atgcgatgag
accagaaagg
tecgococgggygce
cggeagtgeg
gcogacgtgaa
cggacttgge
gccecttacga
tecacggatay
teggeggtga
tcacgcageg
aacecgaggg

tecatttgagt

cogtacgage
catgaagogy
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ctccgetget
atgtcgcaca
ctegtegegt
geccatgaaca
caggacttga
gagaagatca
cgecctggey
ctactggaca
cegtgggecy
gocgagticg
gecegagyceyg
cgcgagetga
categetega
aggcggegeg
gagaatgaac
ttticattac
cecgegeacgt
Eggeggeoty
gatgtgtatt
taaataaaca
cgggteaggc
cgatgttetg
ggaagatcaa
ggecatcgge
tgtgtceogeg
catatgggeo
aaggctacaa
ggttgeegag
cgtgagetac
cgacgatgoe
taatgaggta
gcacgecagea
gtcaacttte
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agttgocogge
ttaccgaget
atgagtagat
accgacgceg
tgggttgtet
cggtogeaaa
gaagttgaag
tgaatcgtgg
cggtgegeeg
gatgetetat
tetgtegaag
cgtagaggktt
gatggcggtt
goooggeoge
tggeggaaayg
tgcecatgeag
agccttgatt
gatcgagcta
gacggttcac
ggcacgeegce
cagtggcage
aaatgacctg
catgegetac
gatgctaggy
tageacgtac
cccaaagecg
aggcgatttt
ctgtgcataa
gtegetgege
aaaaatgget
actcgacecgce
aasacctotg
ggagcagaca
tgacceagte
gattgtactg
atacegeate
getgeggega
ggataacgca
ggecgegttg
acgctcaagt
tggaagcetcee
cttteteect
ggtgtaggte
ctgagectta
actggcagea
gttcttgaag
tetgotgaag
cacegckggt
atctcaagaa
acgttaaggg
atattttatt

“‘ctgttettee

gteegecoty
gatgttgoetyg
ctttazaaaa
geaatccaca
taagctattc
cgeatacage
gacgccatcg

.gacctttgga

atcataggtg
tococaccage
tttttegate
toctetttte
aattcactgt

T gtttcaaagt

caggeagoaa

ggaggatcac
gckatctaaa
gaattttage
tggaatgecc
gecggecctg
ceatcaggoe
gecgegcagyg
caagoeggeeg
tegattagga
gacgtgggea
cgtgaccgac
teegeaggge
tcceatctaa
gtgtteegte
cagaaagacg
cgtacgaaga
agcogetaca
gectgattygga
cccgattact
goegoaggea
geeggagagt
ccggagtacy
cgcaacctga
caaattgecc
attgggaacc
tacattggga
teegectaaa
ctgtetggeo
teccoetacgee
ggcctacgge
cggcgoccac
acacatgcag
ageccgteag
acgtagcgat
agagtgeacce
aggecgetett
goeggtatcag
ggaaagaaca
ctggogtttt
cagaggtgge
ctegtaeget
togggaageg
gttegetoea
teeggtaact
gecactggta
tagtggecta
ccagttaccet
ageggtggtt
gatcctttga
attttggtca
ttecteocecaat
ccgatateet
cecgettoteo
tecteocaggt
teatacaget
teggeoeagat
gtatagggac
togataatet
gecteactea
acaggcagcet
gteeetttat
ttatatacct
agtttttteca
tacagtattt
tacttgeatt
tggcgtataa
cgetetgtea

accaagetga
tacategege
ggctaaagga
catgtgtgga
caatggcact
cggtacaaat
ccgoceageg
ctgatcgaat
agocgoccaa
ceegegatag
gagetggega
cgaccggcat
ccgaatcceat
cacacgttge
acctggtaga
aggcocaagaa
agatogtaaa
tgtaccgega
ttttgatega
aggcagaadgc
tecaagaagtt
atttgaagga
togagggoga
tagcagggga
caaagecdta
accggtcaca
actctttaaa
agogeacage
cegecgekbte
caggcaatct
atcaagdacac
cteoecggaga
ggcgcgteag
ageggagtgt
atatgeggtyg
cogettecte
ctcactcaaa
tgtgagcaaa
teecatagget
gaaacccgac
ctectgtteo
tggegettte
agctgggetg
ategtettga
acaggattag
actacggcta
teggazaaag
tttttgtttg
tettttetac
tgecattctag
caggcttgat
coctgatoga
caagatcaat
cgecgtggga
cgegeggate
cgttattecag
aatccgatat
tttecaggget
tgagecagatt
ttectteocag
accggctgta
tageaggaga
attecggtga
aaagataccc

ctaaaacctt

catagtatecg
teattacaat

2.

agatgtacgc
agctaccaga
ggecggeatgyg
ggaacgggcg
ggaacoacoa
cggcegeggceg
geaacgeata
ceogcaaagaa
gggcgacgag
tegeoageatc
ggtgatecege
ggecagtgtyg
gaaccgatac
ggacgtacte
aacctgeatt
cggeegectg
gagcgaaacc
gatcacagaa
tceceggeate
cagatggttg
ctgtttecace
ggaggcgggy
agecatcecgec
aaaaggtcga
cattgggaac
catgtaagtg
acttattaaa
cgaagagetg
gegtoggect
accaggaege
cctgectege
cggtcacage
cgggtgttgg
atactggcett
tgaaataccg
geteactgac
ggeggtaata
aggecageaa
ccgeececct
aggactataa
gaccctgcog
tecatagetea
tgtgcacgaa
gtcocoaacceg
cagagcogagy
cactagaagg
agttggtage
caagcageag
ggggtctgac
gtactazaac

ccecagtaag

ccggacgeag
aaagccactt
aaagacaagt
tttaaatgga
taagtaatcc
gtegatggag
ttgttcatet
gectecagoea
ccatagecate
cagteattttte
cattecttee
tattcteatt
caagaagcta
aaataccaga
acggageoga
Caacatgcta

ggtacgccaa
gtaaatgage
aaaatcaaga
gttggecagg
ageccgagga
ctgggtgaty
gaggcagaag
tceoecggeaac
caaccagatt
atggacgtgg
tacgagette
tgggattacg
cgggaaggga
aagttctgec
cogttaaaca
gtgacggtat
gggcggceegy
ggcaagaacc
ggcegtitte
ttcaagacga
gtgcgezage
caggctggcece
ggttecctaat
aaaggtetet
cggaacccgt
actgatataa
actcttaaaa
caaaaagcgc
atcgeggeeg
ggacaagceg
gegtticggat
ttgtectgtaa
cgggtgtegy
aactatgegg
cacagatgcg
tegetgoget
cggttatcea
aaggccagga
gacgagcatc
agataccadg
cttaccggat
cactgtaggt
cecceegtte
gtaagacacg
tatgtagacg
acagtatttg
tettgateeg
attacgegea
getecagbgga
aattecateca
tecaaaaaata
aaggcaatgt
actttgecat
tectctiegyg
gtgtettett
aatteggeta
tgaaagageo
tecatactett
teatgoegtt
atgtoctitt
aaatataggt
gtatctttta
ttagceattt
attataacaa
aaacagcttht
ttttgaaace
ccecteegega

30 December 2005

PCTUS02/17451

ggcaagacca
aaatgaataa
acaaccagdc
cgtaagogge
atcggegtaa
acctggtgga
cacgcceogg
cgooggeage
ttttegttec
cogtttteeg
cagacgagea
acctggtact
agggagacaa
ggcgagcoga
ccacgeacgt
ccgagggtga
agtacatcga
cggacgtget
tetaccgect
tctacgaacy
tgatcaggtc
cgatcctagt
gtacggagca
ttectgtgga
acattgggaa
aagagaaaaa
cecgeotgge
ctaccctteg
ctggecgete
cgecgtogee
gatgacggty
geggatgecg
ggcgcageca
catcagagea
taaggagaaa
cggtogticyg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttocecoe
acctgtecge
atcteagtic
agcccgaccg
acttategee
gtactacaga
gtatectgege
goaaacaaac
gaaaaaaagg
acgaaaactc
gtaaaatata

getegacata

cataccactt
ctttcacaaa
getttieegt
cocagtttte
ageggetgte
togatgcactce
cogageaaay
caaagtgcag
ccegttocac
ttteatttte
cgcagoggta
attatttect
gacgaactcea
ttcaaagttg
geggtgatea
gatcatcegt
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gtttcaaacc

- tetgoegeot

cgagtggtga
tatattgtgg
taatgtactg
gttitaggaa
ggtttcttat
ggaactacte
ggacggggcg
cogtgettga
atgcgoacge
gectcocaggg
©ggggggaga
gggeccgegt
cgetecegea
aagttgaceg
geeteggtgg
gagatagatt
ttecottatat
agtgoagata
cacgatgctce
aacgatagee
tatcctttty
taccctttgt
cttggagtag
agacgtggtt
gggaccactyg
tttgtaggtg
atggaatcecyg
gtettctgag
gttagcaage
taatgcagct
aatgtgagtt
atgttgtgtg
tacgaaticeg
gagtttggac
gatgctattg
gaactccage
tcecgaagecee
gteoctygcteoc
cogeccoeac
cgtggacacy
ggccagggtyg
gteoeeggacce
ggtecagaac
caacttggece
geaggaattc
adcaaagggc
attgeecage
aatgccatea

-..ccaaagatag

cttcaaagca
agaatatcaa
taatatcggg
cagtagaaaa
ttcaagatge
tggasaaaga
ctgacgtaag
aagttcattt
tctetogage
cgacgtctgt
totcggaggg
tgecggataaa
catcggeege

-cotattgeat

tgecegetgt

gccagacgag

cggcoagetta
tacaacgget
ttttgtgeeg
togtaaacaaa
aattaacgcc
ttagaaattt
akgctcaaca
acacattatt
gtacecggeag
agceggecgce
tegggtogtt
acttcagoag
cgtacacggt
aggegatgec
gacggacgag
tgettgtetco
cacggedgat
tgtagagaga
agaggaaggt
tcacatcaat
ctegtgggtg
ttteetttat
atgaagtgac
tgaaaagtct
acgagagtgt
ggaacgtctt
toggeagagyg
ccaccttcet
aggaggtttc
actgtatcti
tgetotageoco
ggcacgacag
agcetcactca
gaattgtgag
agccttgact
aaaccacaac
ctttatttgt
atgagatcooc
aaccttteat
toggecacga
ggctgetege
acctccgace
ttgtcoggea
acacceggega
tegaccgete
atggatceag
gatcgacact
tattgagact
tatctgteac
ttgecgataaa
accccoacaoc
agtggattga
agatacagtce
aaacctecte
ggaaggktgge
ctctgecgac
agacgttoca
ggatgacgca
catttggaga
tktegeagat
cgagaagttt
cgaagaatct
tagctgegee
gctoecegatt

ctocegeegt

tctacaaceg
cgggttogge

gttgeegtte
ctcecgetga
agctgecggt
tigacgetta
gaattaattc
tattgataga
catgagcegaz
atggagaaac
gctgaagtcce
dcgeageatg
gggcageecy
gtgggtgtag
cgacteggee
ggcgaccteyg
gtegtecgte
gatgtagtoy
gteggoogyy
gactggtgat
cttgecgaaggy
ccacttgett
ggggtccate
cgcaatgatg
agatagctgg
caatagccecet
cgtgetecac
ctttticoac
catcttgaac
tttctactgt
ccgatattac
tgatattett
aatacgcaaa
gtttcecgac
ttaggcacce
cggataacaa
agagggtcga
tagaatgecay
aaccattata
cgegetggayg
agaaggceggo
agtgcacgca
cgatectegat
actcggcgta
ccacctggte
agtcgtectc
cggcgacgto
atttegetca
ctegtctact
tttcaacaaa
tteatcaaaa
ggaaaggcta

acgaggagea

tgtgataaca
tcagaagacc
ggattocatt
acctacaaat
agtagtecca
accacgtctt
caatcecact
ggacacgetg
cocgggggggc
ctgatogaaa
catactttca
gatggtttet
ccggaagtge
geacagggtg
gtegeggagy
ccattoggac

-3-

ttecgaatag
cgecgteceg
cggggagety
gacaacttaa
gggggatotg
agtattttac
accctatagy
tocgagteaaa
agctgeoaga
ccgeggygssy
atgacagoga
agcgtggagc
gtecagtogt
ccgtecacet
cactectgeg
ttgacgatgy
cgtogttetyg
ttcagegtgt
atagtgggat
tgaagacgtg
tttgggacca
geatttgtag
gcaatggaat
ttogtettet
catgttatceca
gatgctecte
gatagcettt
ccttttgaty
cotttgttga
ggagtagacg
cegectetee
tggaaagcgg
caggettiac
tttcacacag
cggtatacag
tgaaaaaaat
agatgeaata
gatcatecag
ggtggaatcg
gttgecagee
catggocgge
cagctegtoco
ctggaccgoy
cacgaagtec
gegegeggtg
agttagtata
ccaagaatat
gggtaatate
ggacagtaga
togttcaaga
togtggazaa
tggtggagea
aaagggctat
geccagetat
geeoatcattyg
aagatggacc
caaagcaagt
atocttegea
aaatcaccag
aatgagatat
agttegacag
gcttegatgt
acaaagatcg
ttgacattay
tazcgttgea
ctatggatge
cgcaaggaat

categgtaac
gactgatggg
ttggatggct
taacacattg
gattttagta
aaatacaaat
aaccctaatt
teteggtgac
aacccacgtc
catatccgag
ccacgetett
ccagteeegt
aggegtigeg
cggegacgag
gttectgegg
tgcagacoge
gactcatgglt
cctecteocaaa
tgtgegtcat
gttggaacgt
ctgtcageag
gtgccaccett
cegaggaggt
gagactgtat
catcaatcca
gtgggtgggy
cctttatege
aagtgacaga
aaagtctcaa
agagtgtoegt
cegegegttg
geagtgageg
actttatget
gaaacgagcta
acatgataag
gctttatttg
aacaagttgg
coggegteca
aaatctegta
gggtegegea
ccggaggegt
aggoccgogea
ctgatgaaca
cgggagaace
agcacoggaa
aaaaagcagy
caaagataca
gggaaaccte
aaaggaaggat
tgcctetgee

-agaagacgtt

cgacactete
tgagactitt
ctgtecactte
cgataaagga
cocacceacg
ggattgatgt
agaccttect
tetetceteta
gaaaaageoct
cgtctecgac
aggagggcgt
ttatgtttat
ggagtttagc
agacctgoot
gatogetgeg
cagtcaatac

atgagcaaag
ctgcotgtat
ggtggcagga
cggacgtttt
ctggattitg
acatactaayg
ceettatetg

gggeaggacc
atgecagtte

cgectogtgo

gaagccctgt
ccgctggtgg
tgcctteeag
ceagggatag
cteggtacgy
cggcatgtee
agactcgaga
tgaaatgaac
cccttacgte
ctteottttte
aggcatcttd
ccttttetae
ttccegatat
ctttgatatt
cttgetitga
gtecatettt
aatgatggea
tagctgggea
tagecetttg
getecaccat
geogatteat
caacgcaatt
tocggetegt
tgaccatgat
atacattgat
tgaaattigt
ggtaggegaa
ggaaaacgat
geacgtgtea
gggcgaacte
cecggaagtt
coccacaccea
gggtcacgte
cgagecggte
cggcactggt
ctteaatect
gtcteagaag
ctoggattee
ggcacctaca
gacagtggte

-cecaaccacgt

gtectacteea
caacaaagdgg
atcaaaagga
aaggctateg
aggagcatcyg
gatatcteea
ctatataagyg
caaatctate
gaactcaceg
ctgatgeage
ggatatgtec
cggcactttg
gagagectga
gaaaceogaac
gccgatetta
actacatgge

6060
6120
6180
8240
6300
6360
6420
6480
6540
6600
6660
6720
6780
€840
6200
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8540
92000

9080 .
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9240
2300
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8420
9480
9540
%600
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9780
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9900
8960
10020
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gtgatttecat
acaccgtcag
gcccegaagt
atggocgeat
aggtegocaa
acttcgageg
gcattggtet

gygegcaggy
aaatcgeccg

gtggaaaccyg’

atctgtegat
ggaattaggg
gtatttgtat
agtactaaaa
ggeogtegtt
tgcagcacat
tteoccaacayg
tgtegttteo
cctaagagaa
toogttegte

<210> 2
<211> 8428
<212> DNA

atgcgegatt
tgogteogte
ccggoaccte
aacagcggte
catcttctte
gaggcateccg
tgacecaacte
togatgegac
cagaagegeg
acgccococage
cgacaagcte
ttectatagg
ttgtaaaata
tocagatecc
ttacaacatce
cocccetticg
ttgcgecagece
cgcctteagt
aagagegttt
catttgtatg

gectgateece
gogcaggete
gtgcacgegg
attgactgga
tggaggeegt
gagcettacay
tatcagagcet
gcaategtece
gcegtetgga
actegteeoga
gagtttctee
gtttegetea
cttetatecaa
ccgaattaat
gtgactggga
ccagctggcg
tgaatggega
ttaaactatc
attagaataa

tg

<213> Artificial Sequence

<220

<223> pCambia33od plasmid

<400> 2

catgccaacc
atagtgcagt
agtectaagt
gttttagteg
agagegecge
ccaaccaacy
ccggoaccay
acgttgtgac
ttgecgageg
agaccaccac
agegttccet
tgaagtttgg
tcgaccagga
ccctgtaceg
gtgecttecy
gccaagagga
cgaagagatc
ctcaaccgtg
godggocage
tgagtaaaac
-aatacgeaag
aagacgacca
ttagteaatt
ccgetaaceg
cggegegact
atcaaggacag
accgccgacce
geggeettig
gcgctggeeg
- ccaggcactg
cgogaggtoc
aagagaaaat
gcaaggcebgce
agttgcegge
ttaccgaget
atgagtagat
acegacgeog

acagggttce
cggettetga
tacgegacay
cataaagtag
cgetggectg
ggcecgaactg
gogogacege
agtgaccagg
catocaggag
gceggeegge
aatecategac
cececgecet
aggccgeace
cgeacttgag
tgaggacgeca
acaagcatga
gaggeggaga
cggotgeaty
ttggeegetyg
agetigegte

-gggaacgcat

tocgcaaccea
coegateccca
ttgteggeat
togtagtgat
ccgacttegt
tggtggaget
tegtgtegeg
ggtacgaget
ccgocgecgg
aggcgetgge
gagcaaaagc
aacgttggce
ggaggatecac
gctatectgaa
gaattttage
tggaatgcce

cctecgggate
cgttecagtge
goctgecgeeo
aatacttgeg
ctgggetaty
cacgeggecy
ceggagetgg
ctagaccgce
gccggegeayg
cgcatagtgt
cgeaccegga
accctoacco
gtgaaagagy
cgcagegagy
ttgaccgagg
aacogoaccoa
tgatcogegge
aaatecctgge
aagaaaccga
atgeggtege

gaaggttatc

totagocege
gagcagtgece
cgacogecoy
cgagggageg
getgattecy
agttaagcag
ggogatcaaa
gcccattett
cacaaccgtt
cgetgaaatt
acaaacacgc
agecctggoeag
accaagctga

-tacatcogege

ggctaaagga

catgtgtgga

4.

atgtagtatea
tegatgaget
attteggotc
gcgaggegat
ggttyggettg
gatogoecacy
tagttgacygy
gaktecocggage
ccgatggetg
gggcaaagaa
ataataatgt
tatgttgage
taaaatttct
toggoegttaa
aaaccctgac
taatagcgaa
atgcetagage
agtgtttgac
cggatattta

aaagtacttt
agecgtette
tgccctttte
actagaaccg
ccegegteag
gctgoaccaa
ccaggatget
tggececgeag
gocetgegtag
tgaccgtgtt
gegggegega
cggcacagat
cggetgeact
aagtgacgec
cecgacgecct
ggacggecag
cgggtacgtg
cggtttgtet
gogecgeoat
tgegtatatg

gctgtactta

goecctgcaac
cgegattggg
acgattgacc
coccagacyyg
gtgcagccaa
cgeattgagy
ggcacgcgea
gagteccagta
cttgaatcag
aaatcaaaac
taagtgeegy
acacgceage
agatgtacge

agctaccaga:

ggcggcatgg
ggaacgggcyg

ctggcaaact
gatgctttgg
caacaatgtc
gtteggggat
tatggageag
actcegggoeg
caatttegat
cgggactgte
tgtagaagta
atagagtaga
gtgagtagtt
atataagaaa
aattoctaaa
ttcagatcaa
gttacccaac
gaggcccogea
agcttgaget
aggatatatt
aaagggegtg

gatccaacce
tgaaaacgac
ctggogtttt
gagacattac
caccgacgaa
getgttttee
tgaccaccta
caccogegac
cctggcagag
cgccggeatt
ggocgocaag
cgcgcacgec
gettggegtg
caccgaggee
ggcggeegec
gacgaaccogt
ttcgageccge
gatgecaage
ctaaaaaggt
atgegatgag

accagaaadd.

tegecegggge
cggceghgey
gegacgtgaa
cggact.tgge
geocttacga
tcacggatgy
tecggeggtga
tcacgcageg
aacccgagad
teatttgagt
cegteocgage
catgaagegd
ggtacgocaa

gtaaatgagc

aaaatcaaga
gtitggccagyd
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gtgatggacg
goeagaggact
ctgacggaca
teccaatacy
cagacgcget
tatatgctec
gatgecagett
gggcgtacac
ctogecgata
tgoeegacegy
cccagataag
ccettagtat
accaaaatec
gettggeact
ttaatcgect
ccgatogecc
tggatcagat
ggegggtaaa
aaaaggttta

cteegetget
atgtcgeaca
cttgtegegt
gccatgaaca
caggacttga
gagaagatca
cgcoccetggeg
ctactggaca
cegtgggeey
gecgagtteg
geccgaggeyg
cgecgagetga
catcgcteoga
aggceggcgey
gagaatgaac
tttteattac
ccgegeacgt
tagcggecty
gatgtgtatt
taaataaaca
cgggtcaage
cgatgttetg
ggaagatcaa
ggccatcgge
tgtgtcogey
catatggacce
aaggctacaa
ggtitgocgag
cgtgagetac
cgacgetgee
taatgaggta
goacgcagea
gtcaacttte
ggcaagacoa

aaatgaataa-

acaaccaggc
cgtaagegge

10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11182

60
120
180
240
300
360
420
480
540
600
660
720
780
840
ago
960
1020
1080
1140
1200
1260
1329
1380
1440
1500
1560
1620
1680
1740
1800
1860
1520
1980
2040

2100 .-

2160
222¢
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tgggttgtct
cggbocgeaaa
gaagttgaag
tgaategtay
cggtgegecg

-gatgctctat

tctgtegaag
cgtagaggtt
gatggeggtt
goooggooge
tggeggaaay
tgcecatgcag
agecttgatt
gatcgageta
gacggttceac
ggcacgeoge
cagtggeage
azatgaccty
catgcgotac
gatgectaggy
tagcacgtac
cocaaagocg
aggegatttt
ctgtgcataa
gtecgotgege
aaaaatggct
actecgacege
aaaacctctg
ggagcagaca
tgacccagte
gattgtactyg
ataccgeate
getgeggoga
ggataacgca
ggeegegttg
acgctcoaagt
tggaagctec
cttteteccet
ggtgtaggte
ctgegeetta
actggcagea
gttettgaag
tetgetgaay
caccgekggt
atctcaagaa
acgttaaggg
atattttatt
ctgttettoo
gtecegoectg
gatgttgetg
ctttaaaaaa

"'geaateccaca

taagctatte
cgcatacage
gacgecatcg
gacctttgga
atcataggtyg
toccocaccage
tttttogate

- Eecetetttte

aattcactgt
ttttcaaagt
caggcagcaa

gtttcaaace.

tectgeagoct

cgagtggtga
tatattgtygy

goeaggoecty
ccateoocggec
gecgegeagg
caagcggcocg
tegattagoa
gacgtgggea
cgtgaccgac
tcegeagogge
tccecatctaa
gtgttecgte
cagaaagacy
cgtacgaaga
agcecgcetaca
gotgattgga
ceccgattact
gocgoaagea
gcoggagagt
coggagtacyg
cgcaacctga
caaattgcee
attgggaace
tacattggga
teogectaaa
ctgtctggee
tocectacgee
ggcctacgge
cggocgoccas
acacatacag
ageocogtoay
acgtagegat
agagtgecace
aggcgctett
geggtatcag
ggaaagaaca,
ctggegtttt
cagaggtgge
ctegtgeget
tcgggaageg
gttegeteca
teeggtaact
gceactggta
tggtggeeta
ccagttaccot
agcggtggtt
gatcctttga
attttggtca
ttetocoaat
ccgatatecet
cegettetoe
tcteccaggt

tcatacaget

toggecagat
gtatagggac
togataatet
gcoteactea
acaggcaget
gtecetttat
ttatatacct
agttitttca
tacagtattt
teottgeatt
taggcgtataa
cgctetgtea
cggcagetta
tacaacgget
ttttgtgeeg
tgtaaacaaa

caatggcact
cggtacaaat
cogoccagey
ctgatcgaat
agocgoccaa
cccogegatag
gagetggega
cggocggeat
ccgaatocat
cacacgttge
acctggtaga
aggccaagaa
agatcgtaaa
tgtacegega
ttttgatcga
aggcagaage
tcaagaagtt
atttgaagyga
tcgagggega
tagcagggga
cazagccgta
accggtcaca
actctttaaa
agecgeacage
cegeegette
caggcaatet
atcaaggcac
cteceggaga
ggcgcgteag
ageggagtgt
atatgeggtg
cogettecte
ctecactcaaa
tgtgagcaaa
tecatagget
gaaacccgac
ctectgttce
tggcgettte
agctgggctyg
atcgtettga
acaggattag
actacggcta
teggaaaaag
ttttegttto
tettttetac
tgcattetag
caggcttgat
coctgatega
caagatcaat
cgecgtggga

cgegoggate

cgttattcag
aatccgatat
ttteaggget
tgagcagatt
ttecttecag
accagetgte
tageaggaga
attceggtga
aaagataccc
ctaaaacctt
catagtatcg
tegttacaat
gttgcegttce

-ctocegetga

agectgeoggt
ttgacgetta

5.

ggaaccccea
cggegegaeg
gcaacgcatc
cogeazagaa
gggcgacgag
tecgeageatc
ggtgatecge
ggccagtgtg
gaaccgatac
ggacgtactc
aacctgeatt
cggccgectg
gagogaaacc
gatcacagaa
teceggeate
cagatggttg
ctgttteace
ggaggcggyg
agcateccgoc
aaaaggtcga
cattgggaac
catgtaagtg
acttattaaa
cgaagagetyg
gcgteggoet
accagggege
cetgoctege
cggtcacage
cgggtgttgg
atactggett
tgaaataccg
gcteactgac
ggeggtaata
aggecageaa
cogeacecect
aggactataa
gaccctgeey
toatagetea
tgtgcacgaa
gtccaacceg
cagagegagd
cactagaagg
agttggtage
caagcagcag
ggggtetgac
gtactaaaac
cecccagtaag
coggacgcag
aaagccactt
aaagacaagt
tttaaatgga
taagtaatcc
gtegatggag
ttgtteatet
gcteoeageca
ccatageate
cgteattttt
cattecttee
tatteteatt
caadaagcta
aaataccaga
acggagecga
caacatgcta
ttecgaatag
cgcoghoceg
cggggagety
gacaacttaa

agcocogagga
ctgggtgatg
gaggcagaag
teceggeaac
caaceagatt
atggacgtgg
tacgagette
tgggattacy
cggagaaggga
aagttctgee
cggttaaaca
gtgacggtat
gggeggecgy
ggcaagaacc
ggccgtttte
ttcaagacga
gtgcgoaage
cagactggec
ggttoctaat
aaaggtctet
cggaaccegt
actgatataa
actecttaaaa
caaaaagcgoe
atcgeggeeg
ggacaagceog
goegttteggt
ttgtetgtaa
cgggtgtegy
aactatgegg
cacagatgeg
tegectgeget
cggttateca
aaggocagga
gacgagcatc
agataccagg
cttaceggat
cgetgtaggt
ccecccgttc
gtaagacacqg
tatgtaggeg
acagtatttg
tcttgatecg
attacgecgea
gctecagtgga
aattcatcca
toaaaaaata
aaggcaatgt
actttgeccat
toctettegg

gtgtettckt

aattcggeta
tgaaagagce
teatactett
tecatgeocgtt
atgtecctttt
aaatataggt
gtatctttta
ttageccattt
attataacaa
aaacagcttt
tttigaaacc
cecctecgega
categgtaac

.gactgatggg

ttggetgget
taacacattg

atcggcgtga
acckggtgga
cacgcoccgg
cgoecggoage
ttttegttec
cogtttteey
cagacgggea
acctggtact
agggagacas
ggcgageega
ccacgeacgt
cegagggtga
agtacatcga
cggacgtget
tetacegecot
tctacgaacg
tgatogggte
cgatcctagt
gtacggagea
ttectgtgga
acattgggaa
aagagaaaas
cecgeetgge
ctaccetteg
atggeegete
cgccegtegee
gatgacggtyg
geggatgeeg
ggcgeagoca
catcagagea
taaggagaaa
cggtegtteg
cagaatcagg
accgtaaaas
acaaaaatcy
cgttteceae
acctgtcege
atctecagtte
agccogaceg
acttatogee
gtgctacaga
gtatectgego
gcaaacaaac
gaaazaaagg
acgaaaactce
gtaaaatata
getecgacata
cataccactt
ctttcacaaa
getttteegt

cccagtttte

ageggetgte
tgatgeacte
ccgagoaaayg
caaagtgcayg
coccgttecac
ttteattite
cgcageggta
attatttcct
gacgaactce
ttcaaagtig
geggtgatea
gatcatccgt
atgagcaaag
ctgectgtat
ggtggcagga
cggacgtttt

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340

5400

5460

5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
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taatgtacty
gttttaggaa
~ggtttettat
ggaactacte
ggacggggcyg
cogtgettga
atgcgcacgce
gectecaggg
cggggggaga
gggcecgegt
cgctocogea
aagttgacceg
gecteggtygg
gagatagatt
ttecttatat
agtggagata
cacgatgete
aacgatagee
tgteettitg
taccetttgt
cttggagtag
agacgtagtt
gggaccactg
tttgtaggtyg
atggaatecg
gtettetgag
gtitggcaagce
“taatgcaget
aatgbtgagtt
atgttgtgtg
tacgaatteg
ggcactggce
tegecttgea
tegoectteo
teagattgte
ggtasaccta
ggtttatccg

<210> 3

aattaacgce
ttagaaattt
atgctcaaca
acacattatt
gtaccggcag
agocggecge
tegggteogtt
acttcagcag
cgtacacggt
aggegatgee
gacggacgay
tgcttgtote
cacggeoggat
tgtagagaga

agaggaaggt

tcacatecaat
ctcgtggytg
tttectttat
atgaagtgac
tgaaaagtct
acgagagtat
ggaacgtett
teggeagagg
ccacctteet
aggaggtttc
actgtatbett
tgctctagee
ggcacgacag
agctcoactea
gaattgtgag
agceteggtac
gtcgttttac
gcacatcecee
caacagttge
gttteeegee
agagaaaaga
ttegteeatt

<211> 10549

<212
<213>

DNA

<220>
<233>

<300>
<308>
<309>

.=400> 3

catggtagat ctgactagta

tgaattagat
tgcaacatac
gtggccaaca
tcatatgaag
gaccatcette
agacaccote
ccteggecac
- gcaaaagaac
goaacteget
agacaaccat
ccacatggte
atacaaaget
ccgategtte
cgatgattat
goatgacgtt

aggtgatgtta
ggaaaactta
cttgtcacta
cagcacgact
ttcaaggacy
gtcaacagga
aagttggaat
ggcatcaaayg
gatcattate
tacctgteca
cttettgagt
agecaccace

aaacatttgg:

catataattt
atttatgaga

gaattaattc
tattgataga
catgagcgaa
atggagaaac
gectgaagtec
ccgeageatg
gggeageecg
gtgggtgtag
cgactoggee
ggcgaccetcg
gtcgteegte
gatgtagtgyg
gteggeeggy
gactggtgat
cttacgaagg
ccacttgett
ggggtccate
cgeaatgatg
agatagctgg
caatagecccet
cgtgcteeac
ctttttecac
catecttgaac
tttctactgt
ccgatattac
tgatattett
aatacgcaaa
gtittecegac
ttaggcacec
cggataacaa
ccggggateo
aacgtogtga
ctttecgeccag
geagoctgaa
ttecagtttaa
gegtttatta

tgtatgtg

Artificial Sequence

pCambial30z plasmid

Genbank #AF234298
2000-04-24

aaggagaaga
atgggcacaa
cccttaaatt
ctttetetta
tettcaagag
acgggaacta
togagettaa
acaactacaa
ccaacttcaa
aacaaaatac
cacaatctgc
ttataacagce
agcaccacca
caataaagtt
ctgttgaatt
tgggttttta

-6-

gggggatcety
agtattttac

accctatagg
togagteaaa
agectgecaga
cCgegggagy
atgacagega
agegtggage
gteccagtegt
cagtecacct
cactcetgeg
ttgacgatgg
cgtogttotg
ttcagegtgt
atagtaggat
tgaagacgtg
tttgggacca
geattigtag
gcaatggaat
ttggtettet
catgttatca
gatgcteocte
gatagecttt
cecttttgatg
ccttigttga
ggagtagacg
ccgeetetee
tggaaagegy
caggctttac
tttcacacag
tetagagteg
ctgggaaaac
ctggegtaat
tggcgaatge
actatcagtg
gaataacgga

‘acttttecact

attttctate
tatttgeact
tggtgttcaa
cgceatgeet
casgacacgt
gagaategat
cteccacaac
gaccogooac

tecaattgge”

cecttteogaaa
tgotgggatt
cgtgtgaatt
tettaagatt
acgttaagca
tgattagagt

gattttagta
aaatacaaat
aaccctaatt
teteggtgac
aacccacgte
catatcegag
ccacgetett
ceagtecegt
aggegttgeg
cggegacgag
gttectgegg
tygcagacoge
ggcteatggt
cctetecaaa
tgtgcgteat
gttggaacgt
ctgteggeag
gtgecacctt
cegaggaggt
gagactgtat
catcaatcca
gtaggtaggy
cetkttatege
aagtgacaga
asagtctcaa
agagtgtegt
ccgegegttg
geagtgagcyg
actttatget
gaaacagcta
acctgoagge
cctggegtta
agegaagagy
tagagecaget
tttgacagga
tatttaaaag

ggagttgtec

agtggagagg
actggaaaac
tgettttcaa
gagggatacg
getgaagtea
tteaaggagy
gtatacatca
aacatcgaag
gatggecetg
gateccaacy
acacatggea
ggtgaccage
gaatcctgtt
tgtaataatt
cecgeaatta

ctggattitg
acatactaag
cccttatetyg
gggcaggace
atgccagtte
cgectogtye
gaagecetgt
cogetggtgg
tgecticceag
ceagggatag
cteggtacgg
cggeatgtec
agactcgaga
tgaaatgaac
ccettacgte
cttecktttte
aggeatetty
ccttttetac
tteccgatat
ctttgatatt
cttgetitaa
gteccatettt
aatgatggca
tagetgggea
tagcceetityg
getocaceat
gcogattcat
caacgcaatt
tcecggetegt
tgaccatgat
atgcaagett
cccaacttaa
cocgoacega
tgagcttgga
tatattgacyg
ggegtgaaaa

caattettgt
gtgaaggtga

tacctgttce.

gatacccoaga
tgcaggagag
agtttgaggg
acggaaacat
tggecgacaa
acggeggegt
tecttttace
aaaagagaga
tggatgaact
tcgaatttee
gaeggtottyg
aacatgtaat
tacatttaat

6300
6360
6420
6480
65490
6600
6660
6720
6780
6840
6500
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860

7920 -

7980
B040
8100
B160
8220
8280
B340
84400
8428

60

120
180
240
300
360
420
480
540
600
660
720
780
840
200
260
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acgegataga
ctatgttact
cetaagagaa
teegtiegte
ttgatccaac
tetgaaaacg
tectggegtt
cggagacatt
agcacogacy
aagctgtitt
cttgaccace
agcacccgey
agecokggeag
ttcgeceggea
gaggcogeoa
atogegeacg
ctgettggeg
cccaccgagg
ctggeggecy
aggacgaace
tgttegagee
ctgatgecceaa
gtctaaaaag
tgatgegatg
taaccagaaa
actcgecoggg
ggcggeegty
ccgcgacgtg
ggeggacttyg
aagcccttac
ggtcacggat
catcggeggt
tatcacgoag
agaacccgay
actcatttga
ggcegtecga
gcecatgaage
gcggtacgeoc
gagtaaatga
ggaaaatcaa
cggtitggeca
caageocoogag
cgcetgggtga
tecgaggeaga
aateegggea
agcaaccaga
tcatggacgt
gctacgaget
tgtgggatta
acegggaagy
_tecaagttetg
tteggttaaa
tggtgacggt
ccogggeggcec
aaggcaagaa
teggeegttt
tgttcaagac
ccgtgegeaa
ggcaggetgg
- geggticcta
gaaaaggtct
accggaacce
tgactgatat
aaactcttaa
~ kgeaaaaage
ctategegge
gcggacaage

aaacaaaata
agatogggaa
aagagcgtkt
catttgtatyg
ccctecgety
acatgtcgea
ttettgtege
acgecatgaa
accaggactt
cegagaagat
tacgeectgyg
acctactgga
agcegtgggce
ttgecgagtt
aggeccgagyg
cocegegaget
tgcatcgete
ceaggegycy
ccgagaatga
gttttteatt

gooogogoac

gctggeggee
gtgatgtygta
agtaaataaa
ggcgggtcag
gocgatgtte
cgggaagate
aaggccatcg
getgtgtoey
gacatatggy
ggaaggctac
gaggttgecey
cgcgtgaget
ggcgacgcty
gttaatgagy
gcgeacgeag
gagtecaactt
aaggeaagac
geaaatgaat
gaacaaccag
ggegtaageyg
gaatcgacegt
togacctggtg
agcacgocoe
accgaoeggea
tttttitegtt
ggeccgtttie
tceagacgag
cgacctggta
gaagggagac
coggeogagec
caccacgeac
atccgaggat
ggagtacatc
ccoggacgty
tetetacoge
gatctacgaa
gctgateggg
ccegatecta
atgtacggag
cttteoctgtyg
gtacattggg
azaagagaaa
aaccogecty
gectacceett
cgetggecge
cgegecgeeg

tagogegeaa
ttaaactatc
attagaataa
tgcatgccaa
ctatagtgea
caagtectaa
gtgttttagk
caagagegcee
gaccaaccaa
caccggecace
cgacgttgtyg
cattgocgayg
cgacaccacg
cgagegttee
cgtgaagttt
gatcgaccayg
gacecctgtac
cggtgecttc
acgccaagag
accgaagaga
gtoteaaceg
tggeccggeca
tttgagtaaa
caaatacgea
gcaagacgac
tgttagtega
aaccgctaac
googgeacga
cgatcaagge
ccacogecoga
aagcggoectt
aggcgetgge
accoaggoac
cecegegaggt
taaagagaaa
cagcaaggct
tcagttgeey
cattaccgay
aaatgagtag
goaccgacge
getgggttat
gacggtegea
gagaagttga
ggtgaategt
gecggtgege
cegatgetet
cgtctgtega
cacgtagagy
ctgatggcogg
aageecggoo
gatggcggaa
gttgecatge
gaagcettga
gagatcgage
ctgacggtte
ctggcacgoe
cgeaghtggca
teaaatgacc
agbteatgeget
cagatgctag
gatagcacgt
aacccaaage
aaaggcgatt
gectgtgeat

-cggtegetge

tcaaaaatgg
ccactegace

7~

actaggataa
agtgtitgac
cggatatita
ccacagggtt
gteggetict
gttacgegac
cagcataaagt
gccgetggee
cgggecgaac
aggegogaco
acagtgacca
cgcatecagy
acgecggeocyg
ctaatcateg
ggoccecgeo
gaaggeogea
cgegeacttg
cgtgaggacg
gaacaagceat
tegaggegga
tgeggctgea
gcttggecge
acagettgeg
aggggaacge
catcgecaacc
ttecgatoee

-egttgtegge

cttegtagtg
ageccgactte
cetggtggag
tgtcgtgtcg
cgggtacgag
tgcecgaegoee
ccaggegetg
atgagcaaaa
gcaacgttgg
gcggaggatce
ctgctatcty
atgaatttta
cgitggaatge
ctgeeggeec
aaccatecogy
aggcoegogea
ggcaagegge
cegtegattag
atgacgtyggy
agcgtgacog
tttecgecagyg
ttteccatct
gogtgttoeg

agcagaaaga

agecgtacgaa
ttageegeta
tagetgattg
acccegatta
gcgecgeagy
gogceggaga
tgcecggagta
accgeaacct
ggcaaatbtge
acattgggaa
cgtacattag
ttteccgeeta
aactgtctgg
gcteectacyg
ctggeectacyg
gecggegeco

attatcogege
aggatatatt
aaagggegty
cececteggga
gacgticagt
aggetgeoge
agaatacttg
tgetgggeta
tgcacgegge
geceggagot
ggctagaccg
aggoeggego
geceogeatgat
accgeacecg
ctacccteac
cocgbtgaaaga
agegeagega
cattgaccga
gaaaccgeac
gatgategeg
tgaaatcctg
tgaagaaacc
tcatgeggte
atgaaggtta
catctagcce
cagggcagty
atcgaccogee
atcgacggay
gtgetgatte
ctggttaage
cgggcgatca
ctgeceatte
ggcacaacoey
gcegoetgaaa
goacaaacac
ccagectgge
acaccaagcet
aatacatege
gecggctaaag
ccecatgtatg
tgcaatggca
ceceggtacaa
ggccgccead
cgetgatega
gaagoegaed
caccecgegat
acgagetggc
gecggeeggce
aaccgaatce
tocacacgtit

‘egacctggta

gaaggccaag
caagategta
gatgtaccge
ctttttgate
caaggcagaa
gtteaagaag
cgattigaag
gatogagggc
cetageaggg
cccazagoey
gaaccggtea
aaactcttta
ccagcgeaca
cceocegeeget
gccaggeaat
acatcaaggc
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geggtgteat
ggcgggtaaa
aaaaggttta
tcaaagtact
gcagecgtot
cetgeccttt
cgactagaac
tgccoegegte
cggcetgeace

ggccaggatg.

cctggeeege
gggectygegt
gttgaccgty
gagegggege
ccoggeacag
ggcggetgea
ggaagtgacy
ggocgacgeco
caggacggec
gecegggtacg
gcoggttbgt
gagegeecgeo
gctgegtata
tegetgtact
gogecctgea
coegegatty
cgacgattga
cgcoocagge
cggtgeagee
agegcattga
aaggcacgeg
ttgagtececeg
ttettgaate
ttaaatcaaa
gotaagtgec
agacacgeca
gaagatgtac
goagetacca
gaggcggoat
gaggaacggg
ctggaaccca
atecggegegy
cggcaacgea
atcogeaaag
aagggogacyg
agtegeagea
gaggtgatcc
atggecagtyg
atgaaccgat
goggacgtac
gaaacctgea
aacggeegeco
aagagogaaa
gagatcacag
gatccoggea
gecagatggt
ttetgtttea
gaggaggcygg
gaagcatceg
gaaaaaggtc
tacattggga
cacatgtaag
aaacttatta
googaagage
tegegtogge
ctaceaggyc
accctgecte

102¢
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
19220
i980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
38490
3900
3960
4020
4080
4140
4200
4280
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860 .
4920
4980
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gegegttteg
gcttgtctgt
ggcgggtgte
ttaactatge
cgcacagatg
actcgctgeg
tacggttate
aaaaggocayg
ctgacgagcea
aaagatacca
cgettacoegg
cacgetgtag
aacceccegt
cggtaagaca
ggtatgtagg
ggacagtatt
getettgate
agattacgeg
acgetcagtg
acaattoate
agtcaaaaaa
agaaggcaat
ttacttitgee
gttectette
gagtgtctte
ccaattegge
agtgaaagag
cttecatacte
catcatgeeg
tcatgtcett
ttaaatatag
cogtatbeottt
ttttageoecat
taattataac
gaaaacaget
gattttgaaa
taccetecge
agcateggta
cggactgatg
tgttggetgyg
aataacacat
tggattitag
acaaatacaa
ggaaccctaa
gtegategac
gegteggttt
tctgegggeyg
togaccetge
gtcaagacca
cctecgeteg
gatgttggeg
tgttatgeogyg
ceggacttog
cgcactgacg
gcatatgaaa
ceegetegte
tagaacagcg
ggagatgcaa
gagegeggee

-getatttace

ttegecctcee
ctegacagac
gaaagctcga
aatgaaatga

. atececttacg

gtettetttt

agaggcatet

gtgatgacgy
aagcggatge
ggggegeage
ggcatcagag
cgtaaggaga
cteggtegtt
cacagaateoa
gaaccgtaaa
tcacaaaaat
ggegttteooc
atacctgtee
gtatctcagt
teageoecegac
cgacttateg
cggtgctaca
tggtatectge
cggcaaacaa
cagaaaaaas
gaacgaaaac
cagtazaata
tagetegaca
gteataccac
atcttteaca
gggcttttec
tteccagtit
taagcggetg
cotgatgeac
ttecgageaa
ttecaaagtge
tteceegttec
gttttecattt
tacgoagegg
ttattattte
aagacgaact
ttttcaaagt
cogoggtgat
gagatcatce
acatgagcaa
ggctgccetgt
ctggtggcag
tgeggacgtt
tactggattt
atacatacta
ttececttate
agatcoygte

ccactategy.

atttgtatac
geccaagetg
atgcggagea
aagtagcgeg
acctegtatt
cecattgteoeg
gggcagteet
gtgtegteea
teacgecatg
tggctaagat
ggcagttogy
taggteagge
gatgcaaagt
cgcaggacat
gagagctgea
gtcgeggtga
gagagataga
acttcecttat
tecagtggaga
teccacgatge
tgaacgatag

tgaaaaccte
cgggageaga
catgacocay
cagattgtac
aaataccgca
cggctgegge
ggggataacg
aaggecgegt
cgacgctcaa
cctggaaget
gocttitetee
teggtgtagg
cgcetgegeet
coactggcag
gagttcttga
gctetgetga
accaccgetg
ggatctcaag
tcacgttaag
taatatttta
tactgttctt
ttgtecgece
aagatgttge
gtctttaaaa
tegeaateca
tetaagetat
tccgeataca
aggacgccat
aggacctttg
acatcatagy
tcteccacca
tatttttega
cttectettt
ccaattcact
tgttttecaaa
cacaggeage
gtgtttcaaa
agtctgeege
atcgagtagt
gatatattgt
tttaatgtac
tggttttagy
agggtttctt
tgggaactac
ggcatctact
cgagtactte
gcecgacagt
catcatcgaa
tatacgceccg
tetgetgete

-gggaatcocec

teocaggacatt
cggcccaaad
teacagtttg
tagtgtatty
cggecgrage
ttteaggoeag
tetegetaaa
gcecgataaac
atccacgoco
tecaggtogga
gtteaggctt
tttgtagaga
atagaggaag

-tatcacatca

tectegtggg
cocttteoettt

-8-

tgacacatge
caageccegtce
teacgtagey
tgagagtgca
tocaggegeote
gageggtato
caggaaagaa
tgctggegtt
gtcagaggty
cectegtgeg
cttogggaag
tegttegete
tatccggtaa
cagocactgyg
agtggtggee
agecagttac
gtageggtgg
aagatccttt
ggattttgat
ttttctoeea
coecegatatce
tgcegettet
tgtctececag
aatcatacag
catoggocay
tegtataggy
gcbecgataat
ceggecteact
gaacaggcag
tggtccettt
gcttatatac
tecagtttttt
tctacagtat
gttecttgeca
gttggcgtat
aacgetetgt
cceggcagct
cttacaacgy
gattttgtge
ggtgtaaaca
tgaattaacyg
aattagaaat
atatgeteaa
tecacacatta
ctatttettt
tacacagaoca
ceeggctecy
attgeegtea
gagtegtgge
catacaagee
gaacatogee
gttggageeg
catcagctca
ceagtgatac
accgatteoct
gatcgeatce
gtettgcoaac
ctocecaatg
ataacgatct
tectacateg
gacgetgteg
tttecatatet
gagactggtg
gtcttgegaa
atccacttge

tgggggtceca
ategeaatga

agectocoogga
agggcgegte
atagecggagt
ccatatgegg
ttocgettee
agetcactea
catgtgagea
ttteccatagg
gegaaacceyg
ctecteetgtt
cgtggegett
caagctgggc
ctategtett
taacaggatt
taactacggc
ctteggaaaa
ttttettgtt
gatcttttct
catgcattct
ateaggetty
ctecctgate
cccaagatca
gtegeegtgg
ctegegegga
atogttatte
acaateccegat
cttttecaggg
catgageaga
ctttecttee
ataccyggetg
cttagcagga
caatteocggt
ttaaagatac
ttctaaaacce
aacatagtat
categttaca
tagttgocgt
ctetcocget
cgagctgecg
aattgacgct
cegaattaat
tttattgata
cacatgagceg
ttatggagaa
gccetoggac
teggtocaga
gatcggacga
accaagetet
gatccotgeaa
aaccacggac

tegetecagt .

aaatceogegt
tegagagect
acatggggat
tgeggtecga
atagecoteocg
gtgacaccet
tecaagcactt
ttgtagaaac
aagctgaaag
aacttttega
cattgecece
atttecagegt
ggatagtggg

tttgaagacy

tetttgggac
tggecatttat
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gacggtcaca
agegggtgtt
gtatactgge
tgtgaaatac
tegeteactyg
aaggcggtaa
azaggeccage
cteegecece
acaggactat
ccgaccetge
toteataget
tgtgtgeacyg
gagtocaace
agoagagoga
tacactagaa
agagttggta
tgcaagcagc
acggggtctg
aggtactaaa
atccccagta
gaccggacgc
ataaagccac
gaaaagacaa
tetttaaatg
agtaagtaat
atgtcgatgg
ctttgtteat
ttgetecage
agccatagea
tecgteattt
gacattcett
gatattoetea
cccaagaagc
ttaaatacca
cgacggagcoce
atcaacatge
tettcogaat
gacgcecgtce
gteggagage
tagacaactt
tegggggate
gaagtatttt
aaaccctata
actogagett
gagtgctggg
cggecgegot
ttgegicgea
gatagagttyg
geteoggatg
tecagaagaa
caatgaccge
gecacgaggty
gcgegacgga
cagcaatcge
atgggoocgaa
cgaccggtty
gtgcacggeg
ceggaatcagg
catcggegea
cacgagattc
teagaaactt
cgggatctge
gtectetcea
attgtgegte

tggttggaac

cactgteggac
aggtgcecaca

5040
5100
5160
5220
5280
5340
5400
5450
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
€180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980

8340
8400
8460
8520
8580
8640
8700
8760
8820

-8880

8940
9009
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ttecttttcot
gtttecegat
atctttgata
cacttgettt
ggatccatet
gcaatgatgg
gatagetggy
aatageeett
gtgcteccacc
tggeogatte
cgoaacgoaa
ctteegactce
tatgaccatg
geatgcaage
tacceaactt
ggceccgeace
cttgagettg
tcaaatagay
cttacgactc
ctactocaaa
acaaagggta
tgtgaagata
ggccateogtt
gagcategtg
tatctececact
tatataagga

<210> 4
<211> 33
<212> DNA
<213>

<220>
«223>

<400> 4

actgteccttt
attacccttt
ttettggagt
gaagacgtag
ttgggaccac
catttgtagg
caatggaate
tggtettetyg
atgtitggcaa
attaatgeag
ttaatgtgag
gtatgttgtyg
attacgaatt
ttggcactgy
aatcgocttg
gatcgeoett
gatcagattg
gacctaacag
aatgacaaga
aatatcaaag
atatcecggaa
gtggaaaagg
gaagatgeocet
gaaaaagaaqg
gacgtaaggy
agtteatttc

tgatgaagtyg
gttgaazagt
agacgagaght
ttggaacgtc
tgtcggcaga
tgccacctte
cgaggaggtt
agactgtate
gctgetetag
ctggcacgac
ttagectcact
tggaattgtg
cgagetaggt
cogtegtttt
cagcacatcc
cecaacagtt
tegtttoceeg
aactegeegt
agaaaatett
atacagtctc
acctectogg
aaggtggceteo
ctgoogacayg
acgttocaac
atgacgcaca
atttagagag

Artificial Sequence

CaMV35SpolyA Primer

-9.

acagatagct
ctcaatagee
gtcgtgetec
ttetttttec
ggcatcttga
cttttctact
tocogatatt
tttgatatte
ccaatacgea
aggttteceg
cattaggcac
ageggataac
acccggggak
acaacgtegt
cecttitcgec
gogeagectyg
ccttecagttt
aaagactgge
cgtcaacatg
agaagaccaa
attcecattge
ctacaaatge
tggtcecaaa
cacgtcttea
atccecactat

aacacgaggy

ctgaattaac gccgaattaa ttegggggat ctg

«210> 5
<211> 29
<212> DNA
<213»>

<2205
<223>

<400> 5

Artificial Sequence

CaMV355pr Primer

ctagagcage ttgocaacat ggtggagea

<210> &

L.e211> 12582

<212> DNA
<213>

<220> '
<223> pAg2
<400> 6

gtacgaagaa
- geegetacaa
ctgattggat
ccgattactt
ccgeaggceaa
coggagaght
.cggagtacga
gcaacctgat
aaattgcooct

Plasmid

ggccaagaac
gatcgtaaag
gtaccgegag
tttgatcgat
ggcagaagec
caagaagttc

ttitgaaggag:

cgagggcgaa
agcaggggaa

Artificial Sequence

ggcegectgg
agcgaaacog
atcacagaag
cccggeatog
agatggtigt
tgttteaceyg
gaggeggggc
geateocogeeg
aaaggtcgaa

tgacggtate
gdgcggecgga
gcaagaacoe
geegtiitet
tcaagacgat
tgcgoaaget
aggetggeee
gtteoctaatg
aaggtctett

gggcaatgga
cttiggtett
accatgttat
acgatgoteco
acgatageet
gtecttitga
acccttigtt
ttggagtaga
aaccgectcet
actggaaage
cocaggetit
aattteacac
cctectagagt
gactgggaaa
agctggegta
aatggegaat
agettcatygg
gaacagttea
gtggagcacyg
agggcaattg
ceagetatet
catcattgeg
gatggaccee
aagcaagtgg
cctbegeaag
actecttgac

cgagggtgaa
gtacatcgag
ggacgtgcetg
ctacecgectg
ctacgaacge
gategggtea
gatcctagte
tacggagcag
toctgtggat

atccgaggag
ctgagactgt
cacatcaatc
tegtgagtag
ttectttate
tgaagtgaca
gaaaagtotc
cgagagtgto
cccecgegegt
gggcagtgag
acactttatg
aggaaacagce
cgacctgeag
accctggegt
atagcgaaga
gctagageag
agtcaaagat
tacagagtcet
acacacttgt
agacttttea
gteactttat
ataaaggaaa
cacccacgag
attgatgtga
accctteote

gecttgatia
atcgagctag
acggtteacc
gcacgecgeyg
agtggcageg
aatgacctge
atgegetace
atgetaggge
agcacgtaca

9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10549

33

28

60

120
180
240
300
360
420
480
540
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ttgggaaccc
acattgggaa
ccgectaaaa
tgtetggoca
ccctacgece
goctacggeo
ggcgeccadca
cacatgcagce
gcoccgtecagg
‘cgtagegata
gagtgecacca
ggcgetette
cggtakcage
gaaagaacat
“tgacgttitt
agaggtggeg
togtgegete
-cgggaagegt
ttegeteocaa
ceggtaacta

coactggtaa

ggtggcctaa
cagttacett
goggtggttt
atecctttgat
tttiggteat
tctcoeocaate
cgatatocte
egcttctece
cteocoaggtc
catacagctce
cggecagate
tatagggaca
cgataatctt
cctecactcat
caggcagett
tecetttata
tatatacctt
gttttttcaa
acagtattta
cottgeatte
ggcgtataac
getctgteat
ggcagettag
acaacggcteo
tttgtgeega
gtaaacaaat
attaacgccg
tagaaatttt
tgetcaacac
..cacattatta
taccggoagg
gocggecgeo
cgggtegttg
ctteagecagy
gtacacggte
ggegatgecy
acggacgagg
gettgtcteyg
acggcggatg
gtagagagag
gaggaaggtc
cacatcaatc
tegtggatag
ttectttate
tgaagtgaca
gaaaagtctce

aaagecgtac
coggtecacac
ctctttaaaa
gogeacadaoc
cgecgettoeg
aggeoaatcta
tcaaggcace
teeceggagac
gegogteoage
geggagigta
tatgeggtgt
cgcttocteg
teactcaaag
gtgagcaaaa
ccataggetc
aaacccgaca
tectgttecg
ggegetttet
getgggetgt
tegtcttgag
caggattage
ctacggctac
cggaaaaaga
tttkgtttge
cttttetacg
geattctagg
aggcttgate
cctgategac
aagatcaata
geegtgggaa
gogeggatet
gttattecagt
atccgatatg
ttecagggett
gagecagatty
toetteecage
coeggaetatec
agecaggagac
ttecggtygat
aagatacceoce
taaaacctta
atagtatcga
cgttacaatc
ttgeegttet
tecegetgac
goetgecggte
tgacgettag
aattaatteg
attgatagaa
atgagegaaa

.tggagaaact

ctgaagtceca
cgcagcatge
ggcagooega
tgggtgtaga
gacteggeey
gegacctage
tegtecgtec
atgtagtggt
teggeeggge
actggtgatt
ttgcgaagga
cacttgettt
gggtceatcet

.gcaatgatgg

gatagetggy
aatagcocott

attgggaacc
atgtaagtga
cttattaaaa
gaagagetge
cgteggeeta
ccagggegcg
ctgectegeg
gatcacaget
gggtgttgge
tactggetta
gaaatacege

cteactgact.

geggataatac
ggccagoaaa
cgeecceoctyg
ggactataaa
accctgeege
catagctcac
gtgcacgaac
teccaaccegy
agagcgaggt
actagaagga
gttggtagct
aageagcaga
gggtctgacg
tactaaaaca
cccagtaagt
cggacgcaga
aagccactta
aagacaagtt
ttaaatggag
aagtaatcea
tegatggagt
tgtteatctt
ctecagecat
catageatca
gtcattttta
attectteeyg
attecteattt
aagaagctaa
aataccagaa
cggagecgat
aacatgctac
tecgaatage
gecgtecegy
ggggagctgt
acaacttaat
ggggatetgg
gtattttaca
ccetatagga
cgagtcaaat
gekgecagasa
cgcggggggce
tgacagegac
gcegtggagee
tecagtegta
cgtceaccte
actactgegg
tgacgatggt
gtogttetgy
teagegtgte
tagtgggatt
gaagacgtyy
ttgggaccac

-catttgtagg

caatggaatc
tggtcottoty

-10-

ggaaccegta
ctgatataaa
ctettaazac
aaaaagcgoo
togeggocgc
gacaagccgo
cgttteggtg
tgtetgtaag
gggtgtcggg
actatgegge
acagatgcgt
cgctgegete
ggttateccac
aggocaggaa
acgagcatca
gataccaggce
ttaccggata
getgtaggta
cceacegttea
taagacacga
atgtaggeag
cagtatttgg
cttgatccgg
ttacgegeayg
ctecagtggaa
attcatcecag
caaaaaatag
aggcaatgtec
ctittgecato
cectettegag
tgtettectic
attcggetaa
gaaagagecet
catactctte
catgcegtteo
tgteetttte
aatataggtt
tatcttttac
tagceattta
ttataacaag
aacagetttt
tttgaaaceg
cctocgcgag
atcggtaaca
actgatggge
tggetggetg
aacacattge
attttagtac
aatacaaata
accctaatte
cteggtgacy
acccacgtca
atatcecgage
cacgctettyg
cagteocegte
ggegttgegt
ggogacgagce
ttectgegge
gcagacocgec
geteatggta
ctetccaaat
gtgogtecate
ttggaacgteo
tgteggeaga
tgecacctte
cgaggaggtt
agactgtate

cattgggaac
agagazaada
ccgectggec
taccottegyg
tggcogetea
gcegtegoea
atgacggtga
cggatgecgy
gegeagecat
aktcagagcag
aaggagaaaa
ggtcgttcgg
agaatcaggg
ccgtaaaaag
caaaaatcga
gtttocecet
cctgtecgee
tetecagtteg
goccgacege
cttategeca
tgctacagag
tatctgeget
caaacaaacc
aaaaaaagga
cgaaaactca
taaaatataa
ctegacatac
ataccacttg
titcacaaayg
ctttteccgte
ceagtttteg
geggetgtet
gatgcactee
cgagoaaagg
aaagtgeagg
cegttocaca
tteattitct
geagoggtat
ttatttcctt
acgaactoca
tecaaagttgt
cggtgatcac
atcateegtyg
tgagcaaagt
tgoctgtate
gtggcaggat
ggacgttttt
tggattttgg
catactaagyg
cektatetgy
ggcaggaccey
tgcecagttee
geectegtgea
aagccctgty
cgetggtgge
gocettecagg
cagggatagc
toggtacygga
ggcatgteccg
gactogagag
gaaatgaact
cettacgtea
ttetttttce
ggcatctiga
cttttctact
teccogatatt
tttgatatte

ccazagcogt
gycgatttit
tgtgcataac

tegetgeget

aaaatggctg
cteogacegoc
aascctebga
gagcagacaa
gacccagtoa
attgtactga
taccgeatca
ctgeggegag
gataacgcag
gecogegttge
cgcetcaagte
ggaagctcce
tttctocett
gtgtaggtcg
tgegecttat
ctggecageag
ttcttgaagt
ctgctgaage
accgcetggta
tetecaagaag
cgttaaggga
tattttattt
tgttettece
tocogeectge
atgttgctgt
tttaaaaaat
caatecacat
aagctatteog
geatacaget
acgccatcgg
acctttggaa
tecataggtgg
cccaccaget
ttttegatea
cctettttet
attcactgtt
tttcaaagtt
aggcagcaac
ttteaaacce
ctgeegeett
gagtggtgat
atattgtggt
aatgtactga
ttttaggaat
gtttottata
gaactactca
gacggggcegy
cgtgcttgaa
tgcgcacget
cctecaggga
ggggggagac
ggocoegegta
geteocgeag
agttgacegt
cctoggtgge
agatagattt
tccttatata
gtggagatat
acgatgetec
acgatageet
gtecttttga
acccetttgtt
ttggagtaga

600
660
720
780
840
200
260
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
le80
1740
i800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540

3600 ... .

3660
3720
3780
3840
35900
3960
4020
4080
4140
4200
4260
4320
4380

A4440.. . .

4500
4560
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cgagagtgtc
gaacgtetic
cggcagaggce
caccttoctt
ggaggtttec
ctgtatoettt
getetageea
gcacgacagg
gctecacteat
aattgtgage
gcettgacta
aaccacaact
ttkatttgta
tgagatcece
acectttcata
cggoecacgaa
gectgetegea
ccteoogacea
tgtcecggeac
caccggcgaa
cgaccgetce
tggatccaga
atcgacactc
attgagactt
atetgtcact
tgegataaag
¢ocedacoea
gtggattgat
gatacagtct
aacctecteg
gaaggtggea
tetgeogaca
gacgttecaa
gatgacgcac
atttgogagayg
ttegecagate
gagaagtttc
gaagaatectc
agetgogeey
ctecegatte
teecgoegtg
ctacaaccag
gggtteggeo
tgcgegatty
gcgteegteg
cggcaceteyg
acagcggtca
ataettettot
aggcatcegy
gaccaactet
_cgatgegacg
agaagegcgy
cgceoocagea
gacaagcteg
tectataggg
tgtaaaatac
ccagatecco
. tacaacgteg
cecetttege
tgcgecagect
geetteagtt
agaattaagg
tggaactgac
tgagctaage
...atcagetage
‘gtatccaatt
atecgaattece

gtgetecace
tttttocacy
atcttgaacg
ttetactgte
cgatattace
gatattcttg
atacgcaaac
ttteoecegactk
taggcaceee
ggataacaat
gagggtagac
agaatgcagt
accattataa
gegetggagg
gaaggeggcy
gtgecacgeag
gatctogate
cteggegtac
cacctggtoo
gtegtoctoe
ggcgacgteg
tttegoteaa
teogtctacte
ttcaacaaay
teatcaaaag
gaaaggetat
cgaggagceat
gtgataacat
cagaagacca
gattccattyg
cctacaaaty
gtggtcceaa
ccacgtcttco
aatcccacta
gacacgetga
cgggggggca
tgatcgaaaa
gtgettteag
atggtttcta
cggaagtget
cacagggtgt
tegoggagge
catteggacc
ctgatceccca
cgeaggetet
tgcacgcgga
ttgactggag
ggaggeegty
agcettgoagg
atcagagectt
caatcgteceg
cegtetggac
ctegtecogayg
agtttctcca
tttegeteat
ttctatcaat
cgaattaatt
tgactgggaa
cagctggegt
gaatggcgaa
tggggatect
gagtoacgtt
agaaccgcaa
acatacgtca

-aaatatttct

agagtctcat
cgeggeegec

atgttatcac
atgeteocteg
atageccttte
cttttgatga
cttigttgaa
gagtagacga
cgecteteoe
ggaaageggy
aggetttaca
tteacacagy
ggtatacaga
gaaaaaaatg
gekgeaataa
atecatecage
gtggaatoga
ttgeoggecy
atggeccagce
agctegteca
tggaccgeac
acgaagtoce
cgegeggtga
gttagtataa
caagaatate
gataatatcg
gacagtagaa
cgttcaagat
cgtggaaaaa
ggtggageac
aagggetatt
ccecagetate
ceateattge
agatggaccoce
aaagcaagtg
tectteogeaa
aatcaccagt
atgagatatg
gttegacage
cttogatgta
caaagatecgt
tgacattyggg
cacgttgcaa
tatggatgeg
gcaaggaatce
tgtgtatcac
cgatgagctg
ttteoggetee
cgaggcgatg
gttggettgt
ategocacga
ggttgacgge

atecggageo

cgatggetgt
ggcaaagaaa
taataatgtg
gtgttgagea
aaaattteta
cggcgttaat
aaccctggeg
aatagegaag
tgctagagea
ctagactgaa
atgacccecg
cgttgaagga
gaaaccatta

-tgtcaaaaat

atteactcte
atggtagatce

“11-

atcaatecac
tgggtggggg
ctttategea
agtgacagat
aagtctcaat
gagtgtegtyg
cgegegttgg
cagtgagoge
ctttatgett
aaacagcetat
catgataaga
ctitattigt
acaagttggg
cggegtoecyg
aatctcogtag
ggtcgegeag
cggaggegtco
ggccgegeac
togatgaacag
gggagaacac
geaccggaac
aaaagcaggc
aaagatacag
ggaaaccicc
aaggaaggtg
geotetgeoyg
gaagacgtte
gacactcteg
gagacttttc
tgtcacttca
gataaaggaa
ceavccacga
gattgatgtyg
gaccttecte
ctetotctac
aaaaagectyg
gteteegace
ggagggcegtg
tatgtttate
gagtttageg
gacctgectg
ategetgeag
ggtcaataca
tggcaaactg
atgettiggg
aacaatgtec
tteggggatt
atggageage
ctoegggegt
aatttcgatg

gggactgteg.

gtagaagtac
tagagtagat
tgagtagtte
tataagaaac
attoctaaaa
tcagatcaag
ttacccaact
aggceegeac
gettgagett
ggcgggaaac
cegatgacoe
gecactcage
ttgegegite
getecactga
aatccaaata
tgactagtaa

ttgctttgaa
tcecatcttty
atgatggeat
agetoggagcaa
agccctttgg
ctocaccatg
cegatteatt
aacgeaatta
ccggetegta
gaccatgatt
tacattgatg
gaaatitgtyg
gtgggcgaayg
gaaaacgatt
cacgtgtcag
ggcgaactee
ccggaagttc
ccacacccag
ggtcacgteg
gageeggteg
ggcactggtc
ttecaateectyg
tetcagaaga
toggattcea
gcacctacaa
acagtggtee
caaccacgtc
tctactccaa
aacaaagggt
tcaaaaggac
aggctatcegt
ggagcatcogt
atatctecac
tatataagga
aaatctatet
aactcaccege
tgatgcagct

gatatgtect,

ggcactitge
agagcetgac
asaccgaact
cegatettag
ctacatggog
tgatagacga
ccgaggactg
tgacggacaa
cccaatacga
agacgagcta
atatgetceg
atgcagettg
ggegtacaca
tecgecgatag
gcocgaccgga
ccagataagg
cottagtatg
ccaaaatoca
cttggeactg
taategeett
cgategeect
ggatcagatt
gacaatctga
gggacaagec
cgoegggttte
aasagtcged
cgttecataa
atctgocaccy
aggagaagaa
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gacgtggttyg
ggaccactgt
ttgtaggtge
tggaatcega
tettetgaga
ttggcaaget
aatgcagoety
atgtgagtta
tgttgtgtgg
acgaattoga
agtttggaca
atgotattge
aactccagea
cocgaagocea
tcoctgetect
cgocoacacyg
gtggacacga
gocagggtgt
toooggacca
gtccagaact
aacttggeea
caggaatteg
ccaaaggget
ttgcceaget
atgccatcat
caaagatgga
ttcaaagcaa
gaatatcaaa
aatatcggga
agtagaaaag
tcaagatgec
ggaaaaagaa
tgacgtaagg
agttecattte
ctetogaget
gacgtectgte
ctcggagggce
gegggtaaat
atcggeogeyg
ctattgeate
gececcgotgtt
ccagacgage
tgatttecata
caccgtcagt
ccocgaagte
tggcegeata
ggtegecaac
cttcgagegy
cattggtctt
ggcgeagggt
aatcgecege
tggaaaccga
tetgtegate
gaattagggt
tatttgtatt
gtactaaaat
geegtegttt
gcagcacate
teocaacagt
gtegtttece
teatgagegg
gtittacgtt
tggagtttaa
taaggteact
attcocooteg
gatctogaga
ctttteactyg

4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5840
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6200
€960
7020
7080
7140
7200
7260
7320
7380
7440
75060
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400

‘8460

8520
8580
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gagttgtece
gtggagaggg
ctggaaaact
gettttcaag
agggaktacgt
ctgaagtcaa
tcaaggagga
tatacatcat
acatcgaaga
ataggceetgt
atcccaacga
- cacatggcat
gtgaccaget
aatcctgttg
cgtaataatta
cegeaattat
ttategegeg
ggatatattyg
aagggcegtga
cectegggat
acgttcagtg
gagctgecgee
gaatacttge
gctgggetat
geacgogygee
cecggagetg
gctagaccge
ggccggegeg
ccgcatggtg
cogoacoogy
tacccteace
cgtgaaagag
gcgcagegay
attgaccgay
aaaccgeacc
atgatcgegg
gaaatectgyg
gaagaaaceoy
catgegatog
tgaaggttat
atectageeeg
aggdecagtge
togacegece
tecgacggage
tgetgattee
tggtitaageca
gagcegatcaa
tgeecattct
geacaacegt
cocgotgaaat

..cacaaacacd .

cageetggea
caccaagctg
atacategeg
cggctaaagy
ccatgtgtgg
gcaatggcac
ccggtacaaa
geogaccage
gctgatcgaa
aagcogooca
accegegata
cgagctggey
coggecggea
..accgaateca
ccacacgttg
gacctggtag

aattetitgtt
tgaaggtgat
acctgtteeg
atacccagat
geaggagagy
gtttgaggga
cggaaacate
ggoogacaayg
cggeggegtg
cctttiacca
aaagagagac
ggatgaacta
cgaatttcoee
ceggtcettge
acatgtaatg
acatttaata
cagtgteate
gogggtaaac
aaaggtttat
caaagtactt
cagecogtett
ctgecetett
gactagaace
gocegegtca
ggctgeacca
gocagaatge
ctggeecgea
ggcctgegta
ttgacegtgt
agcgggegeg
ccggcacaga
geggetgeac
gaagtgacge
gecogacgece
aggacggcca
ccgggtacgt
cegatttote
agogocgocey
ctgegtatat
cgctgtactt
cgccctgcaa
cogegattag
gacgattgac
gocecaggeg
ggtgcageca
gegeatbtgag
aggcacgcge
tgagtecegt
tettgaatea
taaatcaaaa
ctaagtgeog
gacacgccag
aagatgtacy
cagetaccag
aggeggeaty
aggaacgggc
tggaaccccoe
teggegegge
ggcaacgcat
tcegoaaaga
agggegacga
gtegeageat
aggtgatoceyg
tggccagtgt
tgaaccgata
cggacgtact
aaacctgeat

gaattagatg
gcaacatacg
tggceaacac
catatgaage
accatettcet
gacaccotog
ctecggecaca
caaaadaacy
caactcgoetyg
gacaaccatt
cacatggtoc
tacaaagcta
cgatcgttca
gatgattate
catgacgtta
cgegatagaa
tatgttacta
ctaagagaaa
cegttegteoc
tgatccaace
ctgaaaacga
cctggegttt
ggagacatta
goacegacga
agctgtttte
ttgaccacct
goaccogaga
gcctggcaga
toegecggeat
aggoogooaa
tegegeacge
tgettggegt
¢caccgagge
tggcagcoge
ggacgaaceyg
gttegageeg
tgatgccaag
tetaanaagyg
gatgcgatga
aaccagaasy
ctegecgagy
gcggecgtge
cgegacgtga
gcggacttgy
ageccttacg
gteacggaty
atcggeggtyg
atcacgeage
gaaccegagg
ctcatttoag
geegtecgag
ccatgaageg
cggtacgeca
agtaaatgag
gaaaatcaag
ggttggecag
aagccogagy
gotgggtgat
cgaggeagaa
atcceggeaa
gcaaccagat
catggacatg
ctacgagcett
gtgggattac

-ecgggaaggd

caagttctge
teggttaaac

-12-

gtgatgttaa
gaaaacttac
ttgtcactac
ggeacgactt
teocaaggacga
tcaacaggat
agttggaata
goatcaaage
atcattatca
acctgtecoac
ttettgagtt
goccaccacca
aacatitgge
atataattte
tttatgagat
aacaaaatat
gatcgggaat
agagegttta
atttgtatgt
ceteegetge
catgtcgcac
tettgtegeg
cogecatgaac
ccaggacttg
cgagaagate
acgecctgge
cctactggac
gecgtgggeo
tgeegagtte
ggeceegagge
cegegagetg
geategeteg
caggcgacge
cgagaatgaa
ttttteoatta
coogegeacyg
ctggeggect
tgatgtgtat
gtaaataaac
gcgggteagg
cegatgttet
gggaagatca
aggceategy
ctgtgtcege
acatatggge
gaaggctaca
aggttgcega
gegtgageta
gegacgetge
ttaatgaggt

egcacgeage

ggtcaacttt
aggcaagacc
caaatgaata
aacaaccagg
gegtaagegg
aatcggegtyg
gacetggtgg
geacgocceg
ccgecggoay
ttittegtte
goegttttce
ccagacggge
gacctggtac
aagggagaca
cggcgagecyg
accacgcacg

taggeacaaa
ccttaaattt
tttotettat
cttcaagage
cgggaactac
cgagecttaag
caactacaac
caacttcaag
acaaaatact
acaatctgee
tgtaacaget
ccaccaccac
aataaagttt
tgttgaatta
gggttittat
agegogeaaa
taaactatca
ttagaataac
goatgccaac
tatagtgeag
aagtectaag
tgttttagte
aagagegeoqg
accaaccaac
acoggeacca
gacgttgtoaa
attgeccgage
gacaccacca
gagcgttece
gtgaagtttg
atcgaccagg
accctgtace
ggtgecttce
cgccaagagyg
ccgaagagat
tcteaaccgt
ggccgyccag
ttgagtaaaa
aaatacgcaa
caagacgacc
gttagtcgat
acogetaacce
ceggegegac
gatcaaggea
cacegoegac
agoggecttt
ggecgetggece
cccaggeact
cegogaggte
asagagaaaa

-agcaaggekg

cagttgeecgg
attacogage
aatgagtaga
cacecgacgcc
ctggattgte
acggtegeaa
agaagttgaa
gtgaategtg
ccggtgogee
cgatgctcta
gtetgtegaa
acgtagaggt
tgatggeggt
agooccggocyg
atggcagaaa
ttgecatgea

ttttetgtea
atttgcacta
ggtygttcaat
geccatgectg
aagacacgtg
ggaatcgatt
teccecacaacyg
accegeocaca
ccaattggeg
ctttegaaag
gctgggatta
gtgtgaattg
cttaagattg
cgttaagcat
gattagagtc
ctaggataaa
gtgtttgaca
ggatatttaa
cacagagtte
teggettetyg
ttacgegaca
gcataaagta
coegetggect
gagecgaact
ggegegaceg
cagtgaccay
gcatccagga
cgecggecgy

taatcatecga

gceocegece
aaggoogeac
gogcactiga
gtgaggacge
aacaagcatg
cgaggeggag
geggetgeat
cttggeeget
cagettgegt
ggggaacgea
atcgeoaaccco
teegatcece
gttgtoggoa
titcgtagtga
geegactteg
ctggtggage
gtegtgtege
gggtacgage
gecegeogecg
caggcegetgg
tgagcaaaay

caacgttage.

cggaggatca
tgotatctga
tgaattttag
gtggaatgee
tgecggccct
accatcegge
ggoogogcag
geaagcegace
gtegattagy
tgacgtggge
gegtgaccga
ttecgeaggg
ttcoecateta
cgitgttcegt
goagaaagac
gc

8640
8700
8760
8820
8880
8940
9000
92060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640.
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12592
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<210> 7
<211> 3357
«212> DNA

<213> Artificial Sequence

«220>

<223> pGEMEasyNOS Plasmid

<400> 7

tatcactagt
tggatgcata
tagctgitic
agcataaagt
cgcteactge
caacgegegy
tegetgeget
cggttatcea
aaggccadga
gacgagecate
agataccagg
cttaccggat
cgcetgtaggt
ccecccgtte
gtaagacacg
tatgtaggeg
acagtatttg
tecttgateeg
attacgcgea
goetcagtygga
ttcacctaga
taaacttggt
ctatttegtt
ggcttaccat
gatttatcag
ttatcegect
gttaatagtt
tttggtatgg
atgttgtgea
gecgeagtgt
tecgtaagat
atgeggegac
agaacttiaa
ttacegetgt
tettttactt
aaygggaataa
tgaagcattt
aataaacaaa
aataccgeac
ttgttaaaat
atcagcaaaa

..gtttggaaca.

gtctatecagg
aggtgccgta
ggaaagecgg
gegebggeaa
cogetacagy
tgecgggecte

gttgggtaac
aatacgactc

- gccgcgggas
- gactectaatt

atatttgeta
gtatgtactt
ggttetgtea

~tgaectecectt
<210> 8

gaattocgegg
gettgagtat
ctgtatgaaa
gtaaagcetg
cegettieca
ggagaggcgg
cggtegttog
cagaatcagg
accgtaaaaa
acaaaaatcdg
cgtttoeeco
acctgtceege
atctecagtte
agoecgacoy
acttategee
gtgetacaga
gtatctgege
geaaacaaac
gaaazaaagg
acgaaaactc
tecttttaaa
ctgacagtta
catccatagt
ctggocccay
caataaacca
ccatccagte
tgcgeaacgt
ctteatteag
aaaaageggt
tatcactecat
gcttttctgt
cgagtigete
aagtgckoat
tgagatcecayg
tcaccagegt
gggcgacacy
atcagggtta
taggggttec
agatgegtaa
tegegttaaa
toeccttataa
agagtccact
gogatggeeo
aagcactaaa
cgaacgtgge
gtatageggt
gegegtoceat
ttegetatta
gocagggttt
actataggge
ttegattcate
ggatacecgag
gctgatagtg
agctcattaa
gttocaaacg

aattcteoge:

cogectgeag gtegaccata

tctatagtgt
ttgttateeg
gggtgccetaa
gtegggaaac
tttgegtatt
getgeggega
ggataacgea
ggecgegttyg
acgctosagt
tggaagctce
cttteteoct
ggtgtaggte
ctgegeetta
actggcagea
gttettgaag
totgetgaag
cacegetggt
atctecaagaa
acgttaaggg
ttaaaaatga
cecaatgctta
tgectgacte
tgctgcaatg
gocagecgga
tattaattgt
tgttgecatt
ctecggttee
tagctectte
ggttatggea
gactggtgag
ttgeoceggag
cattggaaaa
ttegatgtaa
tteotgggtga
gaaatgttga
ttgtetecatg
gcgeacattt
ggagazaata
tttttgttaa
atcaaaagaa
attaaagaac
actacgtgaa
teggaacecet
gagaaaggaa
cacgetgege
tegecattca
cgecagoetgg
tccecagteac
gaattgggee
gagatccggt
gggaatttat
accttaggeg
actccagaaa
taaaacggct

tcatgatcag.

13-

cacctaaata
ctcacaatte
tgagtgagcet
ctgtegtgeo
gggegetett
gegagtateag
ggaaagaaca
ctggegtttt
cagaggtgge
ctcgtgeget
tegagaageg
gttegeteca
toecggtaact
gecactggta
tggtagecta
ccagttacct
ageggtggtt
gatcetttga
attttggteca
agttttaaat
atcagtgagy
ccogtogtgt
ataccgegag
agggcegage
tgcegggaag
gotacaggea
caacgatcaa
ggtccteoga
goactgeata
tactcaacca
tcaatacggg
cgttettegy
coeactogtyg
goaaaaacag
atactcatac
ageggataca
ccccgaaaag
ccgeatoagg
atcageteat
tagaccgaga
gtggactcca
ccatcaccoct
aaagggagec
gggaagaaay
gtaaccacca
ggetgegoaa
cgaaaggydyg
gacgttgtaa
cgacgtegea
geagattatt
ggaacgtcag
acttttgaac
cocgoggetg
tgteoccgegt
attgtegttt

tgggagagct
acttggegta
cacacaacat
aactcacatt
agetgeatta
cegettecte
cteactcaaa
tgtgagcaaa
tccatagget
gaaacccgac
ctectgttce
tggogettte
agctgggetg
atcgtcocttga
acaggattag
actacggcta
teggaaaaag
tttttgttty
tettttetac
tgagattatce
caatctaaag
cacctatcete
agataactac
acccacgete
geagaagtgg
ctagagtaayg
toegtagtgte
ggcgagttac
tegttgteag
attectottac
agtcattetg
ataatacege
ggcgaaaact
caccecaactyg
gaaggcaaaa
tettectttt
tatttgaatg
tgececacctga

-aaattgtaag

tttttaacca
tagggttgag
acgtcaaagg
aatcaagttt
cocgatttag
cgaaaggagc
caceegeoge
ctgttgggaa
atgtgctgea
aacgacggec
tgetecegge
tggattgaga
tggagcattt
gogeaataat
agtggcteoct
catcggoagg
ccegecttea

cocaacgegt
atcatggtca
acgagoogga
aattgegttg
atgaatecgge
gceteoactgac
ggeggtaata
aggocageaa
cageoceecct
aggactataa
gaccotgeeg
teatagetea
tgtgcacgaa
gtecaacecy
cagagcgagg
cactagaaga
agttggtage
caagcageay
ggggtetgac
aaaaaggatc
tatatatgag
agcgatcetgt
gatacgggag
accggeteca
tectgeaact
tagttegeea
acgcteogteg
atgateceec
aagtaagttg
tgteatgecea
agaatagtgt
gecacatage
cteaaggate
atcttecagea
tgecacaaaa
tecaatattat
tatttagaaa
tgcggtgtga
cgttaatatt
ataggoogaa
tgttgttcea
gogaaaaace..
tttggggteg
agettgacyg
gggcgetagg
gettaatgeyg
gggegategg
aggcgattaa
agtgaattgt
cgcecatggcg
gtgaatatga
ttgacaagaa
ggtttetgac
tcaacgtige
ggtcataacg
gtetaga

60
120
180
240
300
360
420
480
540
500
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300

3387
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<211 10122

<212> DNA

<213> Artificial Sequence

<220

<223> pl302NOS Plasmid

<400> 8

catggtagat
tgaattagat
tgcaacatac
gtggccaaca
tecatatgaag
gaccatette
agacacccte
ceteggecac
gcaaaagaac
geaactegct
agacaacecat
ccacatggte
atacaaagct
ccgategtte
cgatgattat
geatgacgtt
acgegataga
ctatgttact
cctaagagaa
tecgttegte
ttgatceaac
tetgaaaacg
tocctggegtt
cggagacatt
agcaccgacy
aagcbgtttt
cttgaccace
agcaccageg
agcctggeag
ttegeeggea
gaggcogcca
atcgegeacyg
ctgcttggeg
cocaccegagy
ctggeggeeg
aggacgaaca
tgttegagee
ctgatgocaa
gtctaaaaag
tgatgegatyg
taaccagaaa
acteocgeoggy

ggcagoogty.

cegegacgty
ggedggacttg
aagcccttac
ggtcacggat
catcggeggt
tatcacgeag
agaaccogag
acteatttga

-ggecgtocga

geccatgaage
goeggtacgeo
gagtaaatga
ggaaaatcas

. cggttgacca

caagceogag

cgectgggtga

ctgactagta
gatgatgtta
ggaaaactta
cttgtcacta
cggecacgact
ttecaaggacy
gtecaacagga
aagttggaat
ggcatcaaag
gatcattatc
tacctgteoea
cttettgagt
agccaccace
asacattigg
catataattt
atttatgaga
aaacaaaata
agatcgggaa
aagageogttt
catttgtatg
ceoecteegety
acatgtegea
ttetigtege
acgccatgaa
accaggactt
ccgagaagat
tacgecctygg
acctactgga
agcecataggge
ttgecegagtt
aggcecgagy
ccogegaget
tgcategete
ceaggeggceg
ccgagaatga
gtttttecatt
gooogegeac
gctggeggec
abtgatgtgta
agtaaataaa
ggegggioay
geegatgtte
cgggaagatc
aaggccateg
gctgtgtecy
gacatatggg
ggaaggetac
gaggttgeey
cgegtgaget
ggcgacgetg
gttaatgagg
gogoacgeayg
gggtceaactt
aaggoaagac
gcaaatgaat
gaacaaccag
ggcgtaageg
gaateggegt
tgacctggtg

aaggagaags
atgggcacaa
cecttaaatt
ctittctetta
tctteaagag
acgggaacta
tegagettaa
acaactacaa
cecaacttcaa
aacaaaatac
cacaatctge
ttgtaacage
accaccacca
caataaagtt
ctgtitgaatt
tgggtittta
tageoacgeaa
ttaaactatce
attagaataa
tgecataccaa
ctatagtgea
caagtcctaa
gtgttttagt
caagagcgec
gaccaaccaa
caccggeacce
cgacgttgtg
cattgeegag
cgacaccacc
cgagegttece
cgtgaagttt
gatcgaccag
gaccetgtac
cggtgcettc
acgccaagag
accgaadaga
gtcteaaceg
tggeocggeea
tttgagtaaa
caaatacgca
geaadgacgac
tattagtcga
aaccgetaao
gcecggegega
cgatcaagge
coaccgecga
aagcoggectt
aggcgctgge
acccaggcac
cocgegaggt
taaagagaaa
cagcaaggact
teagttgecg
cattaccgag
aaatgagtag
geacagacgc
gotgagtigt.
gacggtcegea
gagaagttga

actttbeact
attttctgte
tatttagcact
tggtgttcaa
cgceatgect
caagacacgt
gggaatcgat
cteccacaac
gacaogoedac
tocaattgge
cotticgaaa
tgectgggatt
cgtgtgaatt
tettaagatt
acgttaagca
tgattagagt
actaggataa
agtgtttgac
cggatattta
ccacagggtt
gtcoggeottet
gttacgcgac
cgeataaagt
geegetggee
cgggcocgaac
aggegegacc
acagtgacca
cgeatcoagg
acgecageog
ctaatecateg
ggececogod
gaagdccgca
cgogeacttyg
cgtgaggacg
gaacaagcat
tcgaggegga
tgcggctgeoa
gettggeege
acagetigeg
aggggaacgce
catcgecaace
ttecgateoe
cgttgtegge
cttegtagtg
agccgactte
cctggtggag
tgtegtgteg
cgggtacgag
tgecgeegeoe
ccaggegetg
atgagcaaaa
geaacgtligg
gcggaggatc
ctgetatetyg
atgaatttta
cgtggaatge
ctgeeggece
aaccatocgg
aggeocgcgea

ggagttgtee
agtggagagg
actggaaaac
tgettitcaa
gagggatacg
gcectgaagtcea
tteaaggagy
gtatacatca
aacatcgaag
gatggcccty
gatceeaacg
acacatggca
ggtgaccage
gaatcctgtt
tgtaataatt
cccgeaatta
attategcge
aggatatatt
aaagggegty
ccocecteggga
gacgttoagt
aggctgecge
agaatacttg

tgctygacta

tgcacgcggce
geceggaget
ggctagaccg
aggeeggege
gecgeatgot
accgecacccg
ctaccectcac
ccgtgaaaga
agogecagoaa
cattgaccga
gaaaccgcac
gatgatcgcg
tgaaatectg
tgaagaaacce
tcatgeggte
atgaaggtta
catctagccc
cagggeagty

atcgaccogece

atcgacggag
gtgctgattc
ctggttaagce
cgggegatoa
ctgeccatie
ggcacaaccyg
gceegetgaaa
gocacaaacac
ccagectggce
acaccaagct
aatacategc
gcggctaaay
cecatgtgtg
tgcaatggea
coceggtacasa
ggoogeccag

caattcttgt
gtgaaggtga
tacctagttee
gatacccaga
tgecaggagag
agtttgagag
acggaaacat
tggccgacaa
acggcggegt
tectittace
aaadagagaga
tggatgaact
tcgaatttce
googgtotty
aacatgtaat
tacatttaat
geggtgteat
ggcgggtaaa
aaaaggttta
tcaaagtact
gcageegtet
cctgecettt
cgactagaac
tgceegegte
cggcetgeace
ggecaggatg
cctggooege
gggectgegt
gttgaccgtg
gagegggege
ccecggcacag
ggcggctgea
ggaagtgacg
ggcegacgoc
caggacggce
geegggtacy
geoggtttgt
gagocgcaogec

gctgegtata

tegotgtact
gegecctgea
ccegegatig
cgacgatiga
cgeeccagge
cggtgcagee
agcgcattga
aaggeacygeg
ttgagtecey
ttettgaate
ttaaatcaaa
gectaagtgee
agacacgcea
gaagatgtag
geagetacca
gaggcggeat
gaggaacggg
ctggaaccac
atcggcgegy
cggeaacgea

60
iz¢
180
240
300
360
420
480
540
500
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520

2580 .

2640
2700
2760
2820
2880
2540
3000
3060
3120
3180
3240
3300
3360

3420 . ..

3480
3540
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togaggeaga
aatcocggcea
agoaaccaga
tecatggacgt
gctacgaget
tgtgggatta
accgggaagyg
tcaagttety
ttcggttaaa

-tggtgacggt

Lcgggeggac
daggcaagaa
teggeegttt
fgttcaagac
cegtgegeaa
ggcaggctgg
ceggttocta
gaaaaggtcet
accggaacce
tgactgatat
aaactcttaa
tgcaaaaage
ctategegge
goggacaage

" gegegtttog

gettgtetgt
ggcgggtgte
ttaactatge
cgcacagaty
actcgetgeg
tacggttate
aaaaggocag
ctgacgagea
aaagatacca
cgettaceqgg
cacgetgtag
aacccecegt
cggtaagaca
gotatgtagg
ggacagtatt
gctettgate
agattacgeyg
acgctcagtyg
acaattcatc
agtcaaazaaa
agaagdcaat
ttactttgee
gttoetette
gagtgtctte
ccaattegge

..agtgaaagag

ctteatacte
catcatgceg
tecatgtectt
ttaaatatag
cegtatettt
ttttagecat
taattataac
gaaaacagcet

.gattttgaaa

taccectecge
agcateggta
cggactaatyg
tgttggetgg

_aataacacat

tggattitag
acaaatacaa

agcacgoocc
accgeeggea
ttttttegtt
ggeegtitie
tccagacggg
cgacctggta
gaagggagac
coggegagee
caccacgcoac

atoogagggt
ggagtacatc

ccoggacgtg
tetctacege
gatctacgaa
getgategyy
ccegateota
atgtacggag
ctttectgtg
gtacattggy
aaaagagaaa
aaccegectg
geetacceett
cgeotggeege
cgogecgtog
gtgatgacgg
aageggatge
ggggcgeage
ggcatcagag
cgtaaggaga
ctoggtegtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgtttece
ataccetgtec
gtatctecagt
tcagecegac
cgacttateg
cggtgctaca
tggtatctge
cggcaaacaa
cagaaaaaaa
gaacgaaaac
cagtaaaata
tagctegaca
gtcataccac
atctttcaca
gagcttttee
tteoocecagttt
taagcggetg

cctgatgeac

ttecgageaa
ttecaaagtge
tteeegttee
gtttteattt
tacgeagegyg
ttattattte
aagacgaact
ttttoazagt
ccgeggtgat
gagatcatee
acatgagcaa
ggctgectgt
ctggtggcag
tgeggacgtt
tactggattt
atacatacta

ggtgaategt
gceggtgege
cegatgetet
cgtotgtoga
cacgtagagg
ctgatggegg
aagccoggcec
gatggcggaa
gttgocatge
gaagectitga
gagatcgage
ctgacggttce
ctggeacgec
cgcagtggca
teaaatgace
gteatgeget
cagatgctag
gatagceacgt
aacdcaaage
aaaggcgatt
gcetgtgeat
caggtcactge
teaaaaatgg
cecactegace
tgaaaaccto
cgggagcaga
catgaccecag
cagattgtac
aaatacegea
cggetgegge
ggggataacyg
aaggcegegt
cgacgctcaa
cetggaaget
gectttetee
teagtgtagg
cactgegect
coactggeay
gagttettga
getetgetga
accaccgetyg
ggatcteaag
tecacgttaag
taatatttta
tactgttctt
ttgtecgece
aagatgttge
gtetitaaaa
tegeaatcocea
tctaagctat
tecgoataca
aggacgceeat
aggacctttg
acatcatagg
tcteeccacea
tatttticga
cttectettt
ccaatteact
tgttttcaaa
cacaggcagc
gtgtttcaaa
agtetagcege
ategagtggt
gatatattgt

tttaatgtac

tggttttagg
agggtttett

-15-

ggcaagegge
cgtegattag
atgacgtggg
agocgtgaccoyg
tttecgeoagg
ttteoeecatct
gegtatteeg
agcagaaaga
agegtacgaa
ttagoagcta
tagetgattg
accccgatta
gcegoeegcagg
gegeeggaga
tgceggagta
accgcaacct
ggcaaattge
acattgggaa
cgtacattgg
tttecgeeta
aactgtctgg
gctecctacg
ctggectacy
gocggcgooc
tgacacatge
caagocegte
tcacgtageg
tgagagtgca
teaggegete
gageggtate
Cadgaaagaa
tgctggegtt
gtcocagaggtg
ccctagtgcy
cttoegagaag
tegttegete
tatccggtaa
cagecactgg
agtggtggec
agecagttac
gtageggtgg
aagatccttt
ggattttggt
ttttecteoca
ccocegatate
tgecgettet
tgtctcoeoeag
aatcatacag
catcggcoccag
tecgtataggg
gctegataat
cggceteoact
gaacagdgcayg
tggteecttt
gcttatatac
tecagtttttt
tectacagtat
gttcoottgca
gttggcegtat
aacgctetgt
cceggcoaget
cttacaacgyg
gatttitgtge
ggtgtaaaca
tgaattaacg
aattagaaat
atatgctcaa

cgctgatega
gaageogeoc
caccegcegat
acgagcetgge
geecggecgge
aaccgaatec
tececacacgtt
cgacctggta
gaaggccaag
caagatcgta
gatgtacege
ctittttgate
caaggcagaa
agttcaagaag
cgatttgaag
gatcgaggge
cetagecagag
cocaaageeg
gaaceggtea
aaactecttta
ccagcgceaca
cocecgeaget
gocaggcaat
acatcaaggce
agetcooocgga
agggeogegte
atageggagt
ceatatgegg
tteggetteco
agctcactca
catgtgagea
tttecatagg
gogaaacceyg
ctecteoctgtt
cgtggeogett
caagetggge
ctatcgtctt
taacaggatt
taactacgge
ctteggaaaa
tttttttgtt
gatettttcet
catgecattct
atecaggettg
cteectgate
cecaagatea
gtegecgtgg
ctegegegga
ategttatte
acaatccgat
cttttecagag
catgagcaga
ctitecttee
ataccggetyg
cttagecagga
caattecggt
ttaaagatac
ttetaaaacc
aacatagtat
catcgttaca
tagttgecgt
ctetoocget
cgagetgeeyg
aattgacget

.cegaattaat

tttattgata
cacatgagcg
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atccgeaaag
aagggcgacg
agtegeagesa
gaggtgatec
atggceagty
atgaaccgat
goeggacgtac
gaaacctgca
aacggccgcc

aagagcgaaa

gagatcacay
gatoeccggea
gccagatggt
ttoetgttica
gaggaggcgyg
gaagueatecd
gaaaaaggte
tacattggga
cacatgtaag
aaacttatta
geccgaagage
tcgeghogge
ctaccagggce
agoctgecte
gacggtcaca
agegggtgtt
gtatactgge
tgtgaaatac
tegeteactg
aaggeggiaa
aaaggcoage
ctocogocooe
acaggactat
ccgaccotge
tcteataget
togtgtgeacyg
gagtccaaca
ageagagega
tacactagaa
agagttggta
tgeoaagoage
acggggtctyg
aggtactaaa
atccccagta
gacaggacge
ataaagccac
gasaagacasa
tctttaaatyg
agtaagtaat
atgtcegatag
ctttgttcat
ttgetocage
agceatagea
tecgteoattt
gacattcoctt
gatattctea
cocaagaage
ttaaatacca
cgacggagec
atcaacatge
tettecgaat
gacgeaegtee
gtcggggage
tagacaactt

tcgggggate

gaagtatttt
aaaccctata

3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4580
5040
5100
Ble60
5220
5280
5340
5400
5460
5520
5580
5640
5760
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540

6600

6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
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ggaaccctaa
gtcgatcgac
gegteggitt
tetgegggeg
tegacoctge
gtcaagacca
cctcogetog
gatgttggeg
tgttatgegg
coegaactteg
cgeactgacyg
geatatgaaa
ccegetoghe
tagaacageg
ggagatgcaa
gagecgeggec
gctatttace
tteacceteoco
ctogacagac
gaaagctega
aatgaaatga
atcecttacg
gtettetttt
agaggecatcet
‘kEtecttttet
gttteocegak
atctttgata
cacttgettt
gggtacatet
gcaatgatay
gatagetggg
aatagecett
gtgctccace
tggeagatte
cgcaacgcaa
cttecggete
tatgaccatg
aacgacaatc
cgcgggacaa
agccgegagt
ttcaaaagte
tgacgttcca
ataatctgea

<210> 9
<211l> 621
<212> DNA

tteecottate
agatceggte
ceactategy
atttgtgtac
gcccaagetg
atgeggagea
aagtagogcy
acctegtatt
ccattgtoecg
gggcagtect
gtgtegtoca
tcacgecatg
tggctaagat
ggcagttcegg
taggtcaggce
gatgcaaagt
cgcaggacat
gagagctgea
gtegeggtga
gagagataga
acttccttat
tecagtggaga
tecacgatge
tgaacgatag
actgtecttt
attacecettt
ttettggagt

.gaagacgtag

ttgggaccac
catttagtagg
caatggaatc
tggtettoty
atgttggeaa
attaatgcag
ttaatgtgag
gtatgttgtg
attacgaatt
tgateatgag
geegttttac
ttctggagtt
gecetaaggte
taaattcece
ccggatotoy

tgggaactac
ggcatctact
cgagtactte
gecegacagt
catcatcgaa
tatacgeccyg
tetgetgete
gggaatceccc
teaggacatt
cggoccaaag
tcacagtttyg
tagtgtattg
gggecgoage
tttecaggeag
tetegetaaa
gcegataaac
atccacgeee
teaggtegga
gtteaggett
tttgtagaga
atagaggaag
tatcacatceca
tectegtggg
ccktteettt
tgatgaagtg
gttgaaaagt
agacgagagt
ttggaacgte
tgtecggeaga
tgcecaccttic
cgaggaggtt
agactgtatc
gotgetetag
ctggeacgac
ttagcoteact
tggaattgtg
cgagctoggt
cggagaatta
gtttggaact
taatgagcta
actatcagct
teggtatecea
agaatcgaat

<213> Artificial Sequence

<220>
<223>

<300>
<308>
<309>

<400> 9

gtgctageca
gctggegaty
. tgecageggtg
gttattggtyg
ttacatattt
tgttttataa
ttectecatty
attttttegt
tttacaatgt
tttggtgttg

Genbank #Y08422
1997~

10-31

atgtttaaca
gtggaaaatt
tttgatatcg
gttggtcate
tttattaaat
aatattttat
ttttttetat

tttataataa .

ttaaaagtca
tacatgtcta

agatgtcaag
geggtggtic
gaatcactta
tatatatttt
ttatgecatiy
tattttatgt
atttataata
atatttatta.
tttgtgaata
ttatgattet

-16-

tecacacatta
ctatttettt
tacacagcea
cooggeteeyg
attgcegtea
gagtcgtgge
catacaagcc
gaacatagece
gttggageeg
catcagctea
ccagtgatac
accgattect
gatcgeatec
gtettgeaac
cteoecaatg
ataacgatct
tectacateyg
gacgctgteg
ttteatatet
gagactggtg
gtettgocgaa
atecacttge
tgggggteca
ategecaatga
acagataget
ctecaatagce
gtegtgetee
ttetttttee
ggcatcttga
cttttctact
‘tecegatatt
tttgatatte
ccaatacgca
aggtiteceg
cattaggcac
agcggataac
acccggggat
agggagtcac
gacagaaccg
ageacatacy
agcaaatatt
attagagtct
teccgeggec

cacaatgaat
gageggtagt
tggtggttgt
tataataata
ttbkgtatett
gttatattat
attttettat
aaaaaaatat
tattagctaa
ctggecaaaa

ttatggagaa
gcectcggac
teggtocaga
gatcggacga
accaagetct
gatcctgcaa
aaccacggec
tegetecagt
aaatccgegt
tegagagecet
acatggggat
tgeggtecga
atageccteeyg
gtgacaccct
tcaagcactt
ttgtagazac
aagctgaaay
aacttttega
cakttgecece
atttcagcgt
ggatagtggg
tttgaagacy
tetttgggac
tagcatttgt
gggcaatgga
ctttggtett
accatgttat
acgatgcetoc
acgatagccet
gtecttitga
accctttgtt
ttggagtaga
aaccgeetet
actggaaagc
cccaggettt
aatttcacac
cctctagact
gttatgaccee
caacgttgaa
teagaaacca
tettgteaaa
catattecact

ge

N. tabacum rDNA intergnic spacer (IGS) sedquence

gttggtggtt
gatecggeogat
cacaatggag
ttaagtattt
taaatagttt
tacttgatgt
tettetbibgt
tatttttgta
gttgtacttc
catgtctact

actegageott
gagtgetggg
cageegeact
ttgegtegea
gatagagtty
goeteeggatg
tecagaagaa
caatgaccoe
gcacgaggty
gegegacgyga
cageaatege
atgggcogaa
cgaccggttg
gtgeacgdceyg
ccoggaategg
catcggegea
cacgagattc
tcagaaactt
ccggatetge
gtecteteca
attgtgcegte
tggttggaac
cactgtocgge
aggtgecacc
ateccgaggag
ctgagactgt
cacatcaate
togtgggtag
ttectttate
tgaagtgaca
gaazagtcte
cgagagtgte
ccoegegegt
gageagtgag
acactttatg
aggaaacagc
gaaggcggga
cogecgatga
ggagccacte
ttattgegeg
aatgectecac
ctcaatcecas

ggtggtegty
ggttggtgtit
gtgegteatg
tacctatitt
Etatcgtact
attggaaatt
tttattatgt
aaatatatca
tttttgtgea
cctgteactt

7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
2000
20560
8120
9180
9240
9300
2360
2420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
16080
10122

60

120
180
240
300
360
420
480
540
600
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gggtitttttt ttttaagaca t 621

<210> 10

«211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR Primer NTIGS-F1

<460> 10
gtgctageca atgtttaaca agatg ' . 28

«<210> 11

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223» PCR Primer NTIGS-RI

<400> 11
atgtettaaa aaaaaaaacc caagtgac 28

<210> 12

<211> 233

«<212> DNA

<213> Mus musculus

<300>
<308> Genbank #V00B46
<309> 1989-07-06

<400> 12

gacctggaat atggcgagaa aactgaaaat cacggaaaat gagaaataca cactttagga 60
cgtgaaatat ggcgaggaaa actgaaaaag gtggaaaatt tagaaatgtc cactgtagga 120
cogtggaatat ggcaagaaaa ctgaaaatca tggaaaatga gaaacatcca cttgacgact 180
tgaaaaatga cgaaatcact aaaaaacgty aaaaatgaga aatgeacact gaa 233

<210> 13

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer MSAT-F1

<400> 13 )
aataccgegg aagettgace tggaatateg c 31

L.<210> 14

<21l> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer MSAT-RI

<400> 14 :
.ataaccgegyg agtceticag tgtgeat 27

<210> 15

<21l1l> 277

<212> DNA

_.=213> Artificial Sequence

«<220>
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<223> Nopaline Synthase Promoter Fragment
<300>

<308> Genebank }UI09365
<309> 1997-10-17

<400> 15

gagctegaat ttccccgatc gttcasacat ttggeaataa agttbtcttaa gattgaatce 60
tgttgeccggt cttgeogatga ttatcatata atttetgttg aattacgtta agcatgtaat 120
aattaacatg taatgcatga cgttattbat gagatgggtt ttitatgatta gagtcecgea 180
attatacatt taatacgcga tagaaaacaa aatatagegc goaaactagg ataaattate 240
gcgegeggtg tceatetatgt tactagateg ggaatte 277

<210> 16

<211> 1812

<212> DNA

<213> Escherichia coli

<220>

<221> CDS

<222> {1)...({1l812)

<223> Beta-glucurcnidase

<300>
«308> Genbank #569414
<309> 1994-09-23

<400> 16
atg tta cgt cct gta gaa acc cca acc cgt gaa ate aaa maa ctc gac 48
Met Leu Arg Pro Val Glu Thr Pro Thr Arg Glu Ile Lys Liys Leu Asp

1 _ 5 10 15

ggc ctg tgg gea ttc agt ctg gat cge gaa aac tgt gga att gat cag 98
Gly Leu Trp Ala Phe Ser Leu Asp Arg Glu Asn Cys Gly Ile 2Zsp Gln
20 25 30

cgt tgg tgg gaa age gog tta caa gaa age cgyg gea att gok gbtg cea 144
Arg Trp Trp Glu Ser Ala Leu Gln Glu Ser Arg Ala Ile aAla Val Pro
" 35 40 45

gge agt ttt aac gat cag tte gee gat gea gat att cgt aat tat gog 192
Gly Ser Phe Asn Asp Gln Phe Ala Asp Ala Asp Ile Arg Asn Tyr Ala
50 55 . 60 :

gge aac gtce tgg tat cag cge gaa gte ttt ata ccg aaa ggt tgg goa 240
Gly Asn Val Trp Tyr Gln Arg Glu Val Phe Ile Pro Lys Gly Trp Ala .
65 70 75 80

gge cag cgt atc gtg ctg cgt tte gat geg gte act cat tac ggc aaa 288
Gly Gln Arg Ile Val Leu Arg Phe Asp Ala Val Thr His Tyr Gly Lys
. . 85 . N . 90.. R | -1 :

gty tgg gtc aat aat cag gaa gty atg gag cat cag ggce ggce tat acg 336
Val Txp Val Asn Asn @ln Glu Val Met Glu His Gln Gly Gly Tyr Thr
100 1056 110

cca ttt gaa gcc gat gte acyg ceg tat gttt att gee ggg aaa agt gta 384
Pro Phe Glu Ala Asp Val Thr Pro Tyr Val Ile Ala Gly Lys Ser Val
' 115 120 : 125

cgt ate acc gtt tgt gtg aac aac Qaa ctg aac tgg cag act atc ccg 432
Arg Ile Thr Val Cys Val 2Asn 3sn Glu Leu Asn Trp Gin Thr Ile Pro
. 130 135 lag

.Ccg gga atg gtg .att acc gac gaa aac gge aag aaa aag. cag teot.tac..- 480 .
Pro @ly Met Val Tle Thr Asp Glu Asn Gly Lys Lys Lys @Gln Ser Tyr
145 150 ' 155 ' 160
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tte cat gat ttec ttt aac tat goe gga atc cat cge age gta atg ¢te 528
Phe His Asp Phe Phe Asn Tyr Ala Gly Ile His Arg Ser Val Met Leu
165 170 175

tac acc acg ccg aac ace tgg gty gac gat ate ace gtg gtg acg cat 576
Tyr Thr Thr Pro Asn Thr Trp Val Asp Asp Ile Thr Val Val Thr His
) 180 185 190

gte geg caa gac tgt aac cac geg tot gtt gac tgg cag gtg gtg gee 624
Val Ala Gln Asp Cys Asn His Ala Sexr Val Asp Trp Gin Val Val Ala
195 200 205

aat ggt gat gtc age gttt gaa ctg cgt gat gog gat caa cag gtg gtt 672
Asn Gly Asp Val Ser Val Glu Leu Arg Asp Ala Asp Gln @ln Val Val
210 215 220

gea act gga caa gge act age ggg act ttg caa gtg gtg aat ceg cac 720
Ala Thr Gly Gln Gly Thr Ser Gly Thr Leu Gln Val Val Asn Pro His
225 230 235 240

cte tgg caa ceg ggt gaa ggt tat ete tat gaa ctg tge gtc aca gec 768
Leu Trp Gin Pro Gly Glu Gly Tyr Leu Tyr Glu Leu Cys Val Thr Ala
245 250 255

aaa age cag aca gag tgt gat atc tac ceg ctt cge gte gge ate cgg 8le
Lys Ser Gln Thr Glu Cys Asp Ile Tyr Pro Leu Arg Val Gly Ile Arg
260 265 270

teca gty gea gty aag ggc gaa cag tie ctg att aac cac aaa ccg ttc 864
Ser Val Ala Val Lys Gly Glu @In Phe leu Ille Asn His Lys Pro Phe
275 280 . 285

tac ttt act gge ttt ggt cgt cat gaa gat geg gac ttg cgt ggc aaa 912
Tyr Phe Thr Gly Phe Gly Arg His Glu Asp Ala Asp Leu Arg Gly Lys
290 295 300

gga ttc gat aac gtg ctg atg gtg cac gac cac gea tta atg gac tgg 960
Gly Phe Asp Asn Val Leu Met Val His Asp His Ala DLeu Met Asp Trp
305 310 315 320

att ggg gcoe aac tcc tac cgt acc teg cat tac cct tac get gaa gag 1008
Ile Gly Ala Asn Ser Tyr Arg Thr Ser His Tyr Pro Tyr Ala Glu Glu
325 330 3358

atg ctec gac tgg gea gat gaa cat gge ate gtg gtg att gat gaa act 1056
Met Leu Asp Trp Ala Asp Glu His Gly Ile val Val Ile Asp Glu Thr
340 345 350

gct get gte gge ttt mac cte tet tita gge att ggt tic gaa geg gge 1104
~Ala Ala Val Gly Phe Asn Leu Ser Leu Gly Ile Gly Phe Glu Ala Gly. .. i
355 360 . 365

aac-aag ceg aaa gaa ctg tac age gaa gag gca gte aac ggg gaa act 1152
Asn Lys Pro Lys Glu Leu Tyr Ser Glu Glu Ala Val Asn Gly Glu Thr
370 375 380

cag caa gcg cac tta cag gog att aaa gag ctg ata geg cgt'gac aaa 1200
Gln Gln Ala Hig Leu @ln Ala Ile Lys Glu Leu Ile Ala Arg Asp Lys
- 385 330 395 400

‘aac cac cca agc gty gtg atg tgg agt att geoe aac gaa ocg gat acc 1248
Asn His Pro Ser Val Val Mest Trp Ser Ile Ala Asn Glu Pro Asp Thr

405 : 410 415
cgt cog caa ggt gea ¢gg gaa tat tte gog ceca ckg geg gaa gea acg 1296
Arg Pro Gln Gly Ala Arg Glu Tyr Phe Ala Pro Leu Ala Glu Ala Thr
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420 425 430

cgt aaa ctc gac cog acg cght cog ate ace tge gte aat gta atg tte 1344
Arg Lys Leu Asp Pro Thr Arg Pro Ile Thr Cys Val Asn Val Met Phe
435 4490 445

tge gac get cac acce gat ace ate age gat cte ttt gat gtg ctg tge 1382
Cys Asp Ala Hig Thr Asp Thr Ile Ser Asp Leu Phe Asp Val Leu Cys
450 455 460

ctg aac cgt tat tac gga tgg tat gbe caa age gge gat ttg gaa acg 1440
Leu Asn Arg Tyr Tyr Gly Trp Tyr Val Gln Ser @ly Asp Leu Glu Thr
465 470 - 475 480

gca gag aag gta ctg gaa aaa gaa ctt ctg gec tgg cag gag aaa ctg 1488
Ala Glu Lys Val Leu Glu Lys Glu Leu Leun Ala Trp Gln Glu Lys Leu
485 490 495

cat cag cecg att atc atc ace gaa tac gge gtg gat acg tta geoc ggg 1536
His Gln Pro Ile Tle Ile Thr Glu Tyr Gly Val Asp Thr Leu Ala Gly
500 505 51¢

ctg cac tea abtg tac acc gac atg tgg agt gaa gag tat cag tgt geca 1584
Leu His Ser Met Tyr Thr Asp Met Trp Ser Glu Glu Tyr Gln Cys Ala
515 520 525

tgg ctg gat atg tat cac cge gtec ttt gat cgec gte age gee gte gtce 1632
Trp Leu Asp Met Tyr His Arg Val Phe Asp Arg Val Ser Ala Val Val
530 535 540

ggt gaa cag gta tgg aat tte gee gat ttt gog ace teg caa gge ata 1680
Gly Glu Gln Val Trp Asn Phe Ala Asp Phe Ala Thr Ser Gln Gly Ile
545 550 555 560

ttg cgce gtt gge ggt aac aag asa ggyg atc tte act cge gac cge aaa 1728
Leu Arg Val Gly Gly Asn Lys Lys Gly Ile Phe Thr Arg Asp Arg Lys
. 565 570 575

cog aag teg gog get ttt ctg ctg caa aaa cge tgg act gge atg aac 1776
Pro Lys Ser Ala Ala Phe Leu Leu Gln Liys Arg Trp Thr Gly Met Asn
580 58k 590 -

ttc ggt gaa aaa cog cag cag gga ggc aaa caa tga 1812
"Phe Gly Glu Lys Pro Gln Gln Gly Gly Lys Gln *
595 600

<210 17

<211> 603

<212> PRT

213> Bscherichia coli

<300>
«308> Genbank #569414
<308> 1994-05-23

<400> 17
Met Leu Arg Pro Val Glu Thr Pro Thr Arg Glu Ile Lys Lys Leu Asp
1 5 1¢ 15
-Gly Leu Trp Ala Phe Ser Leu Asp Arg Glu Asn Cys Gly Ile Asp Gln
20 25 30
Arg Trp Trp Glu Ser Ala Leu Gln Glu Ser Arg Ala Ile Ala Val Pro
35

Gly Ser Phe Asn Asp Gln Phe Ala Asp Ala Asp Ile Arg Asn Tyr Ala
- 50. . e . .BE e . e S
Gly Asn Val Trp Tyr @Gln Arg Glu Val Phe Ile Pro Lys Gly Trp Ala
65 70 : 75 80
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Gly Gln Arg

Val

Pro

Pro
145
Phe

val
Asn
Ala
225
Leun
Lys
Ser
Tyr
Gly
305
Ile
Met
Ala
Asn
Gln

385
Asn

- Arg

Arg
Cys

Leu
465

JAla

Hig

Leu

Trp
Gly

. 545

Teu
Pro

Phe

Trp
Phe
Ile
130
Gly
His
Thx
Ala
Gly

210
Thr

Trp
Ser
Val
Fhe
290
Phe
Gly
Leu
Ala
Lys
370
Gln
His
Pro
Lys
Asp
450
Asn
Glu
Gln
Hig
Leu

530
Glu

Arg
Lys

Gly.

Val
Glu
115
Thr
Met

Asp

Gln
195
Asp
Gly
Gln
Gln
Ala
275
Thr
Asp
Ala
Asp
Val

355
Pro

‘Ala

Pro
Gln
Leu
435
Ala

Arg

Lys

Pro
Ser
815
Asp
Gln
Val

Ser

Glu
595

Ile
~Asn
100
Ala
Val
val
Phe
Pro
1840
Asp
Val
Gln
Pro
Thr
260
val
Gly
Asn

Asn

Trp
340
Gly
Lys
Hig
Ser
Gly
420
ASp
His
Tyr
val
Ile
500
Met
Met
Val
Gly
Ala

580
Lys

Val
Asn

Asp

Ile
Phe
165
Asn
Cys
Ser
Gly
Gly
245
Glu
Lys
Phe
Val
Ser
325
Ala
Phe
Glu
Leu
Val
405
Ala
Pro

Thy

Tyr

Leu.

485
Ile

Tyx
Ty
Trp
Gly
‘565
Ala

Pro

Leu
Gln
Val
Val
Thr
150
Asn
Thr
Asn
Val
Thr
230
Glu
Cys
Gly
Gly

Leu
310

Tyr
Asp
Agn
Leu
Gln

390
val

Asp

Gly
470

Glu.

Ile

Thr

Asn
550
Agn

Phe

Gln

Arg Phe Asp

Glu
Thr
Asn
135
Asp
Tyr
Trp
His
Glu
215
Ser
Gly
Asp
Glu
Arg
295
Met
Arg
Glu

Leu

Tyr
378
Ala
Met
Glu
Aryg

Thr
455

Trp

Lys .

Agp
Arg
535
Phe
Lys
Leu

Gln

Val
Pro
120
Asn

Glu

--Ala

Val
Ala
200
Leu
Gly
vr
Iie
Gln
280
His
val
Thr
His
Ser
360
Ser

ile
Trp
Tyxr
Pro

440
1lé

Glu.

Glu
Met
520
val
Ala
Lys

Leu

Gly
600

Met
105

Tyxr
Glu
Asn
Gly
Asp
185
Sexr
Arg
Thr
Leu
265
Phe
Glu
His
Ser
Gly
3458
Leu
Glu
Lys
Sex
Phe
425
Ile
Ser
Val
Leu
Tyr
505
Trp
Phe
Asp
Gly
Gln

585
Gly

.21-

Ala
20

Glu
Vval
Leu
Gly
Ile
170
Asp
Val
Asp

Leu

Tyr
250
Pro
Leu
Asp
Asp

His
330
Ile
Gly
Glu
Glu
Ile
410
Ala
Thr
Asp
Gln
TLeun
490
aly
Ser’
Asp
Phe
ile
570
Lys

Lys

Val

Ile
Asn
Lys
i55
His
Ile
Asp
Ala
Gln
235
Glu
Leun
Ile
Ala
His
318
Tyr
Val
Tle
Ala
Leu
398
Alz
Pro
Cya
Leu
Ser
475
Ala
Val
Glu
Arg
Ala
555
Phe
Arg

Gln

Thr Hisg

Gln
Ala
Trp
140
Liys
Arg

Txp
Asp
220
val

Leu

Asn
Asp
300
Ala
Pro
Val
Gly
Val
380
Ile
Asn
Leu
val
Phe
460
Gly
Txp
Asp
Glu
val

540
Thr

Trp

Gly
Gly
125
Gln
Lys
Ser
val
Gln
205
Gln
val
Cys
Val
His
285
Leu
Len
Tyr
Ile
Phe
365
Asn
Ala
Glu
Ala
Asn
445
Asp
Asp
Gln

Thy

Tyxr
525
Ser
Ser
Arg

Thy

Tyr
Gly
110
Lys
Thr
Gln
val
Val
190
val
Gln
Agn
Val
Gly
270
Lys
Arg
Met
Ala
Asp
350
Glu

Gly

Pro
Glu
430
val
val
Leu
Glu
Leu
510
Gln
Ala
Gln
Asp

Gly

590

Gly
95

Sex
Tle
Ser
Met
175
Thr
Val
Val
Pro
Thr
255
Ile
Pro
Gly
Asp
Glu
335
Glu
Ala
Glu
Asp
Agp
415
Ala
Met

Leu

Glu

Lys

495
Ala

Cys
Val
Gly
Arg

575
Met
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Lys
Thr
Val

Pro

Tyr
150
Leu
Hig
Ala
Val

Hig
240
Ala
Arg
Phe
Lys
320
Glu
Thr
Gly
Thr
Lys
4060
Thr
Thr
Phe
Cys
Thr
480
Leu
Gly
Ala
Val
Ile
560
Lys

Asn
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<210 18
<2%1» 277
«<212> DNA

<213» Artificial Sequence

L 220>

-22-

<223> Nopaline Synthase Terminator Sequence

<300>

«308> Gernbank }U09365

<309> 1895~

«<400> 18

10-17

gagctegaat ttececgate gttcaaacat
tgttgeeggt cttgcgatga ttatcatata
aattaacatg taatgeatga cgttatttat
akttatacatt taatacgcga tagaaaacaa
gogegegotyg teatctatgt tactagateg

<210> 19
<211> 3438
"<212> DNA

<213> Artificial Sequence

<220>

<223> pLIT3BattBZeo Plasmid

<400> 19
tegacecectet
gtogtgactg
tecgecagety
goctgaatgg
gttaactacg
tttctaaata
ataatattga
ttttgeagea
tgctgaagat
gateccttgay
getatgtgye
acactattet
tggcatgaca
caacttactt
gggggatcat
cgacgagegt
tggcgaacta
agttgeagga
tggagecggt
cteocecgtate
acagatcget
ctcatatata
aagattgtat
aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtyg
aatecggaace
gaaaggaagg
cgetgegegt
atctaggtga
. ktecactgag
ctgegegtaa
ceggatecaag
ccaaatactg
coegoecdtacat
togtgtetta

tgaacggggg
tacctacage

agtcaaggoc
ggaaaaccct
gegtaatage
cgaatggocge
teaggtggea
cattcaaata
aaaaggaaga
ttttgecttice
cagttgggtyg
agttttegec
geggtattat
cagaatgact
gtaagagaat
ctgacaacga
gtaactegec
gacaccacga
cttactctag
ccacttetge
gagegtgggat
gtagttatct
gagataggtyg
ctittagattg

‘aagcaaatat

aaatcagcte
aatagceoega
acgtagacte
aaccatecaco
ctaaagggag
gaagaaadcg
aaccaccaca
agatcotttt
cgtcagacoe
tetgetgett
agetaccaac
ttettetagt
acctegetet
cegggttgga
gttegtgeac
gtgagctatg

ttaagtgagt
ggeogttacce
gaagaggcoec
tteogettggt
cttiteaggy
tgtateccget
gtatgagtat
ctgtttitge
cacgagtggg
cogaagaacy
ccegbgttga
tggttgagta
tatgecagtge
tcggaggace
ttgategttg
tgeetgtage
cttoecggea
gecteggeoct
ctogcggtat
acacgacggyg
cctcactgat
atttacceeg

ttaaatigta.

attttttaac
gatagggtty
caacgtcaaa
caaatecaagt
cceceegatkt
aaaggagegg
cocgeogeac
tgataatcte
cgtagaaaag
gcaaacaaaa
tottttteeg
gtagecgtag
gctaatcoctg

.ctcaagacga

acagecceagoe
agaaagcgec

ttggcaataa
atttetgttyg
gagatgggtt
aatatagcgc
agaattc

cgtattacygy
aacttaateg
geacegatey
aataaagcec
aaatgtgege
catgagacaa
tcaacattte
tcaceccagas
ttacatcgaa
ttctecaatg
cgcogggeaa
ctcaccagtc
tgccataace
gaaggagcta
ggaaccggag
aatggcaaca
acaattaata
tceggetgge
cattgecagea
gagtcaggca
taageattgg
gttgataatc

aacgttaata.

caataggccey
agtgttgtte
gggcgaaaaa
tttttggggt
agagettgac
gegetaggge
ttaatgegoeo
atgaccaaaa
atcaaaggat
aaaccaccgo
aaggtaactyg
ttaggccace
ttaccagtgg
tagttaccgg
ttggagegaa
acgetteoccg

agtttcttaa
aattacgtta
tttatgatta
geaaactagg

actggecgte
cecttgeagea
ccotteccaa
getteggegg
ggaaccccta
taaccctgat
cgtgtegeoo
acgctgatoa
ctggatctea
atgagcactt
gagcaacteg
acagaaaagc
atgagtgata
accgettttt
ctgaatgaag
acgttgegea
gactggatgg
tggtttattg
ctggggccay
actatggatg
taactgteag
agaaaagcce
ttttgttaaa
aaatcggcaa
cagtttggaa
cegtotatea
cgaggtgecy
ggggaaageg
gctggeaagt
gotacaggge
teccttaacg
cttettgaga
taccagegat
goetteoageag
acttecaagaa
ctgetgeecag
ataaggcgea
cgacctacac
aagggagaaa

gattgaatce
agcatgtaat
gagbcocgea
ataaattatc

gttttacaac
catccoceett
cagttacgea
getttttett
tttgtitatt
aaatgettca
ttattceoctt
aadgtaazaga
acagoggtaa
ttaaagttct
gtegoogeat
atcttacgga
acactgegge
tgcacaacat
ccataccaaz
aactattaac
aggoggataa
ctgataaate
atggtaagce
aacgaaatag
accaagttta
cazaaacagg
attegegtta
aatceoettat
caagagtceca
gggegatgge
taaagcacta
aacgtggega
gtagecggtea
gegtaaaagyg
tgagtttteg
toctitttit
agtttgtityg
agegeagata
ctetgtagea
tggcgataag
geggtegage
cgaactgaga
ggcggacagg

60

120

iso
240
277

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320

1380

1440
1500
1560
1620
1580
1740
1800
1860
19220
1980
2040
2100
2160
2220
2280
2340
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tatecggtaa
gectggtate
tgatgetegt
ttectggect
accccagget
acaattteac
ctagtggggce
tgetttttta
ccggtgctea
ttcteccggyg
ttcatecageg
cgeggectgg
-gecteeagge
cgegaccegg
cgagattteg
gacgccgget
aacttgttta
aataaagcat
tatcatgtet

<210> 20
<211> 3451
<212> DNA

goggcagggt
tttatagtec
caggggggcyg
titgetggec
ttacacttta
acaggdgaaaca
cegtgeaatt
tactaacttg
cogogegoga
acttegtgga
cggtecagga
acgagctgta
cggccatgac
ccggeaacty
attccaccge
ggatgatcct
tigeagetta
tttttteact
gtataccyg

cggaacagga
tgtegggttt
gagcctatgg
tttigeteac
tgcttecgge
gctatgacoa
gaagccggcet
agcgaaatcet
cgtegeegga
ggacgacttc
ceaggtagtyg
cgcecgagbgyg
cgagatcgge
cgtgeacttc
cgoctitetat
ccagcegeggg
taatggttac
geattctagt

<213> Artificial Sequence

<220>

-23-

gagogecacga
cgocacctet
aaaaacgcca
atgtaatetyg
tegtatgttg
tgattacgeeo
ggcgecaage
ggatccatgy
gceggtegagt
gceggtgtog
ccggacaaca
teggaggteyg
gagcageogt
gtggecgagg
gaaaggttgg
gatctecatge
aaataaagca
tgtaggtttgt

gggagekteo
gacttgagcg
goaacgegge
agttagetea
tgtggaattg
aagctacgta
tteotetgeag
ccaagttgac
tetggacega
tecaggacga
cectaggectyg
tgtecacgaa
gggggcgdga
agecaggactyg
goticggaat
tggagttett
atagecatcac
ccagacteat

30 December 2005

PCT/US02/17451

agggggaaac
tecgatttttyg
ctttttacag
cteattagge
tgageggata
atacgactca
gattgaagoo
cagtgecgtt
ccggeteggy
cogtgaccoety
ggtgtgggtg
ctteogggac
gttegeeetg
acacgtgeta
cgttticcogg
cgoccacoce
aaatttcaca
caatgtatct

<223> HindIII Fragment containing the beta-glucuronidase
coding sequence, the rDNA intergenic spacer, and
the Mastl sequence

<400> 20

aagcttgace
ttaggacotyg
gtaggacgtyg
acgacttgaa
gactoegogg
gttggtggtt
gatcggegat
cacaatggag
ttaagtattt
taaatagttt
tacttgatgt
tttttietgt
tatttttgta
gttgtacttc
catgtctact
tagactgaag
tgaceacege
gttgaaggag
aaaccattat
..gtcaanaatg
ttecactctea
ttcactagtg
cococgtgaaat
gaattgagca
gcagttttaa
atecagegega
atgeggteac
geggetatac
- gtatcacagt
ttaccgacga
ggatcoateg
tggtgacgeca
atggtgatgt
goaccagegg
- tetatgaact
toggeatecg

taggaatateg
aaatatggeg
gaatatggca
agatgacgaa
gaattogatt
ggtggtegtg
ggttggtgtt
gtgcgteatyg
tacctatttt
ttatcogtact
attggaaatt
tttattatgt
aaatatatca
ttettgtgea
cctgtcactt
gcgggaaacyg
cgatgacgeg
ccactcagce
tgcgegttea
cteecactgac
atccaaataa
gatceceggg
caaaaaactc
gegttggtygg
cgateagtte
agtetttata
Ecattacggc
gecatttgaa
tratgtgaac
aaacggoaag
cagcgtaatyg
tgtegoegeaa
cagegttgaa

gactittgeaa:

gtacgtcaca
gteagtagea

cgagtaaact
aggaaaactg
agaaaactga
atcactaaaa
gtgctageca
getggeggatg
tgcageggtyg
gttattggtg
ttacatattt
tgttttataa
ttctecattg
attttttegt
tttacaatgt
tttggtgttyg
gggttttitt
acaatctgat
ggacaagecg
gcgggttict
aaagtegeet
gttecataaa
tectgeaccgg
tacggtcagt
gacggcetgh
gasagegegt
gecgatgeayg
ccgaaaggtt
aaagtgtggg
gcegatgtca
aacgaactga
aaaaagcagt
ctetacacea
gactgtaacce
ctgogtgatyg
gtggtgaatc
gccaaaagec
gtgaagggey

‘gaaaatcacg

aaaaaggtgyg
aaatcatgga

aacgtgaaaa
atgtttaaca
gtggaaaatk

tttgatateg’

gttggtcatc
tttattaaat
aatattttat
ttttttetat
tttataataa
ttaaaagtca
tacatgtcta
ttttaagaca
catgagcgga
ttttacgtti
ggagtttaat
aaggtcacta

tteoceetegy.

atctoegagat
ccettatgtt
gggcatteag
tacaagaaag
atattcgtaa
gggcaggcea
teaataatea
cgecgtatgt
actggcagac
cttacttcea
cgocgaacac
acgcgtetgt
cggatcaaca
cgeacetcotg
agacagagtyg
aacagttcet

gaaaatgaga
aaaatttaga
aaatgagaaa
atgagaaaty
agatgteaag
geggtggtteo
gaatcactta
tatatatttt
ttatgeattg
tattttatgt
atttataata
atatttatta
tttgtgaata
ttatgattet
taatecactag
gaattaaggy
ggaactgaca
gagcetaagea
tecagctagea
tateccaatta
cgaatteceg
acgtectgta
tectggatcoge
cocgggeaatt
ttatgtggac
gegtategtg
ggaagtgatyg
tattgeceggg
tatcecogeeg
tgatttettt
ctgggtggac
tgactggeag
ggtggttgca

geaacegggt

tgatatctac
gatcaaccac

aatacacact
aatgtccact
cateccacttg
cacactgaag
cacaatgaat
gagcggtagt
tggtggttgt
tataataata
tttgtatttt
gttatattat
attttottat
aaaaaaatat
tattageotaa
ctggccaaaa
tgattatatc
agtcacgtta
gaacageaad
catacgtecag
aatatttett
gagtctecata
cggecgegaa
gaaaccocaa
gaaaactgtg
gotgtgecag
aacgtctggt
ctgegttteg
gagcatcagg
aaaagtgtac
ggaatggtga
aactaggecy
gatatcaccyg
gtggtggcea
actggacaag
gaaggttate
cecgetgegey
aaaccgttct

2400
2460
2520
2580 -
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3438

60
120
180
240
300
360
42Q
480
540
600
660
T20
780
840
200
860
1020
1080
1140
1200
1260
1320
1380
1440
iso00
1560
1620
1580
1740
is00
1860
ig20
1980
2040
2100
2160
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-actttactgg
tgctgatggt
cgcattaccece
ttgatgaaac
acaagcogaa
tacaggcgat
gtattgceccaa

. cggaagcaac

gcgacgctea

acggttggta
ttetggeetg
cgttagecyg
ggetggatat
ggaatttcege
ggatcttcac
ctggcatgaa
ctggecgeace
tegtteaaac
gattatcata
gacgttattt
gatagaaaac
gttactagat

<210
<211>
<212
<213>

21

DNA

<220>
<223>

<400> 21

catgceaacc
atagtgcagt
agtcctaagt
gttttagteg
agagogocogc
ccaaccaacy
coggoacoag
acgttgtgac
ttgecgagog
acaccacgac
agegttecct
tgaagtttgg
tegaceagga
cocctgtaceg
gtgectteceg
gcecaagagga
cgaagagate
ctecaaccgty
gceggocage
tgagtaaaac
aatacgcaag
aagacgacca
ttagtegatt
cegetaaceyg
cagecgegact
atcaaggeayg
accgcogace
. geggectttg
gegetggecyg
coaggeactg
cgcgaggtec
aagagaaaat
gcaaggetge
agttgeegge
ttacegaget

ctttggecgt
geacgateac
ttacgctgaa
tgcagetgtce
agaactgtac
taaagagetg
cgaaccggat
gegtaaacte
caccgatacc
tgtccaaagc
goaggagaaa
gctgeactca
gtatcacege
cgattttgeg
cogogacoge
cttecgatgaa
ategtegget
atttggeaat
taatttctgt
atgagatggg
aaaatatagc
cgggaatteg

14627

pAgila Plasmid

acagggttec
cggettctga
tacgegacag
cataaagtag
cgetggectg
ggocgaactg
gocgogacegae
agtgaccagg
catccaggag
geeggecggce
aatcatcegac
cecceceegeeet
aggecgeace
cgcactigag
tgaggacgca
acaagcatga
gaggcggaga
cggctgcaty
ttggeegety
agcttgegtce
gagaacgeat
tecgcaacoca
ccgateccca
ttgtcoggeat
tegtagtgat
cogacttegt
tggtggaget
tegtgtegeg
ggtacgaget
ccgeogeegy
aggegetgge
gagcaaaagce

aacgttggoe.

ggaggatcac
gctatetgaa

catgaagatg
geattaatgy
gagatgcteg
ggctttaacc
agcgaagagg
atagegegtyg
acccegtecge
gatcegacge
atcagcgate
ggcgatitgg
ctgeatecage
atgtacaccg
gtetttgate
acctegcaag
aaaccgaagt
aaaccgeage
acagcctegy
aaagtttctt
tgaattacgt
tttttatgat
gcgcaaacta
atatcaaget

Artificial Sequence

cetegggate
cgttcagtge
getgeogeoo
aatacttgcy
ctgggetatg
cacgeggecyg
ceggagetgy
ctagacogeoe
geeggegeag
cgcatggtgt
cgeacacgga
accecteacee
gtgaaagagg
cgcagegagy
ttoaccgagy
aaccgcacea
tgategegge
aaatcctgyce

.hagaaaceda

atgeggtege
gaaggttatc
tetageocoge
gggeagtgeco
cgaccgeecy
cgacggagcg
getgattacg
ggttaagecag
ggegatecaaa
gcccattett
cacaaccgtt
cgctgaaatt
‘acaaacacgc
agcctggeag
accaagctga
tacategege

-24-

cggatttgeg
actggattgy
actggygcaga
teoteotttagg
cagtcaacgg
acaaaaacca
aaggtygcacyg
gteegatcac
tctttgatgt
anacggecaga
cgattateat
acatgtggag
gogteagege
gecatattgeg
cggeggettt
agggaggcaa
gaattgegta
aagattgaat
taagcatgta
tagagtceccg
ggataaatta
t

aaagtacttt
agccgtette
tgeecctttte
actagaaccy
cecegegicag
goetgraccaa
ccaggatget
tggeeegecay
gectgegtag
tgaccgtgtt
gegggegega
cggcacagat
cggetacact
aagtgacgce
ccgacgeeet
ggacggceay
cgggtacgty
cggtttgtet
gegecgeegt
tgegtataty
getgtactta
gecetgeaac
cgegattgag
acgattgacc
cccocaggegyg
gtgcagcecaa
cgeattgagy
ggcacygcgea
gagtecegta
cttgaatcag
aaatcasaac
taagtgoegg
-acacgcoage
agatgtacge
agotaceaga

cggcaaagga
ggccaactce
tgaacatgge
cattggtttc
ggaaactcag
cccaagegtyg
ggaatattte
ctgegtcaat
gctgtgoetg
gaaggtactg
caccgaatac
tgaagagtat
cgtegteggt
cgttggeggt
tetgetgeaa
acaatgaatc
cegagetega
cctgttygcey
ataattaaca
caattataca
tegegegegyg

gatcecaacce
tgaaaacgac
ctggegtttt
gagacattac
caccgacgac
gebgttttee
tgaccaccta
cacocgogac
cctggcagag
cgoeggeatt
ggccgoeaag
cgogeacged
gettggegtyg
caccgagged
ggcggecgea
gacgaaccgt
ttegagooge
gatgcocaage

.ctaaaaaggt

atgoegatgag
accagaaagg
tegoegggge
cggcegtgeyg
gcgacgtgaa
cggacttgge
gocettacga
tecacgagatgyg
teggeggtga
toacgeageg
aaccogagog
teatttgagt
ccgteogage

-catgaagoygg

ggtacgocaa
gtaaatgage
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ttegataacg
taccgtacect
atcgtggtga
gaagcgggea
caggogeact
gtgatgtgga
gogecactgy
gtaatgttct
aaccgttatt
gaaaaagaac
ggegtggata
cagtatgeat
gaacaggtat
sacaagaagy
aaacgctgga
aacaactcte
attteccecga
gtottgegat
tgtaatgceat
Ettaatacge
tgtcatctat

ctecgetget
atgtcgeaca
cttgtegegt
gocatgaaca
caggacttga
gagaagatca
cgocctggey
ctactggaca
ccgtgggoeyg
geegagttey
gocegaggey
cgegagetga
categetega
aggeggcegeg
gagaatgaac
tttteattac
cegegeacgt
tggeggecty
gatgtgtatt
tazataaaca
cgggtcagge
cgatgttctg
ggaagatcaa
ggccatcage
tgtgtecgeg
catatgggcece
aaggcetacaa
ggtitgccgag
cgtgagetac
cgacgetgec
taatgaggta
gcacgcagca
gteaacttte.
ggcaagacca
aaatgaataa

2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
30040
3060
3120
3180
3240
3300
3360
3420
3451

60
120
ig0
240
300
360
420
480
540
600
660
720
7890
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
is00
1560
1820
ie80
1740
1800
1860
1920
1980
2040
2100
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atgagtagat
accgacgceg
tgggttgtet
cggtegeaaa
gaagttgaag

‘tgaatcgtygyg

cggtgegeoy
gatgctetat
tctgtcgaag
cgtagaggtt
gatggeggtt
gcocoggooge
tggcggaaag
tgccatgecag
agccttgatt
gategageta
gacggtteac
ggcacgcecga
cagtggeage
aaatgacctg
catgegotac
gatgctaggg
tageacgtac
cccaaagecg
aggcgatttt
ctgtgcataa
gtogetgege
aaaaatgget
actcgacege
aaaacctctg
ggagcagaca
tgacccoagte
gattgtactyg
atacocgeate
getgeggega
ggataacgca
gaccgegbtog
acgectcaagt
tggaagctoc
ctttetecet
ggtgtaggte
ctgegeetta
actggcagca
agttcttgaag
tctgetgaag
caccgobggt
atctcaagaa
acgttaaggg
atattttatt
ctgttettce

_.gteocgecctg

gatgttgcotyg
ctttaaaaaa
gcaatccaca
taagetatte
cgcatacage
gacgecatcg
gacotttgga
atcataggtg

- teccaccage

tttttegate
toctotttte
aattcactgt
ttttecazagt
caggeoagoaa
gttteaaacc

tetgeogect

gaattttage
tggaatgcce
geoggececty
coatcoeggoo
gecgegeagg
caagoggecy
tcgattagga
gacgtgggoa
cgtgaccgac
tecacaggge
tececatcetaa
gtgtitcegte
cagaaagacg
cgtacgaaga
agecgetaca
gotgattgga
cecgattact
gocogeaggea
geeggagagt
ceggagtacg
cgcaacciga
caaattgcce
attgggaacc
tacattggga
teceogectaaa
ctgtetggee
tecctacgee
ggcctaagge
cggogeocac
acacatgcag
agececgtoay
acgtagecgat
agagtgecaca
aggegetett
geggtateay
ggaaagaaca
ctggogtttt
cagaggtgge
ctegtgeget
tcgggaageg
gttegoteca
teceggtaact
gccactggta
tggtggacta
cecagttacct
agoggtggtt
gatcctttga
attttgagtca
ttctccceaat
cegatatoet

cegecttcteo.

tetecccaggt
tcatacaget
toggccagat
gtatagggac
tcgataatet
gecteactea
acaggeagcet
gtecctttat
ttatatacct
agttttttca
tacagtattt
tecttgeatt
tggcgtataa
cgotetgtea
cggcagctta
tacaacggct

ggctaaagga
catgtatgga
caatggcact
cggtacaaat
cegoeccageg
ctgategaat
agcocgcccaa
cocgegatay
gagctggega
cggceggeat
cegaateocat
cacacgttge
acctggtaga
aggecaagaa
agategtaaa
tgtaccgega
ttttgatcga
aggcagaadgc
teaagaagtt
atttgaagga
tegagggega
tagcagggga
caaagccgta
accggteaca
actctttaaa
agegcacage
cegeegotte
caggcaatct
atcaaggeac
cteoccggaga
ggcgegteag
agcoggagtgt
atatgeggtg
ccgettoete
cteactoaaa
tgtgagcaaa
tocatagget
gaaaccogac
ctectgtice

tagegetttoe

agetgggetg
ategtettga
acaggattag
actacggceta
teggaaaaad
ttttigtttg
tettttotac
tgeattetag
caggettgat
cectgatcega

caagatcaat

cgeegtagga
cgegeggate
cgttattcag
aatccgatat
tttecaggget
tgagcagatt
ttecttocag
acceggetgte
tagcaggaga
attccagtga
aaagataccc
ctaaaacctt
catagtatcg

tegttacaat

gttgoegtte
cteceactga

w25,

ggcggeatgg
ggaacgagey
ggaaccccea
cggedgeggey
gcaacgeate
ccgcaaagaa
gggegacgag
tegeoageate
ggkgatoege
ggcecagtgtg
gaaccgatac
ggacgtactc
aacctgeatt
cggeegectyg
gagcgaaacc
gatcacagaa
toecggeatco
cagatggttyg
ctgttteace
ggaggcgggy
agecatecegec
aaaaggtega
cattgggaac
catgtaagty
acttattaaa
cgaagagctyg
gegteggect
accagggegce
cétgectoge
cggtcacagc
cgggtgttgg
atactggctt
tgaaataccy
gckteactgac
ageggtaata
aggocageaa
cogececect
aggactataa
gaccetgeog
teatagetea
tgtgcacgaa
gtcecaacceg
cagagogagy
cactagaagg
agttggtage
caagcagcag
ggggtctgac
gtactaaaac
ceccagtaag
coeggacgeag

aaagecactt.

aaagacaagt
tttaaatgga
taagtaatco
gtecgatggag
ttygtitcatct
getecageca
ccatageatca
cgtcatktttt
cattoettee
tattetcatt
caagaagcta
aaataccaga
acggagccga
caacatgcta
ttocegaatag
cgecgtoceg

aaaatcaaga
gttggecagg
agccogagga
ctgggtgatg
gaggcagaag
tocoggoaac
caaccagatt
atggacgtgy
tacgagecttco
tgggattacy
cgggaaggga
aagttetgee
cggttaaaca
gtgacggtat
gggcggecegy
ggcaagaace
ggeegtttte
ttcaagacga
gtgeogeaage
caggctagcec
ggtteoctaat
aaaggtetet
cggaacccgt
actgatataa
actcttaaaa
caaaaagoge
atcgeggeeg
ggacaagccy
gegttteggt
ttatctgtaa
cgggtgateygy
aactatgegg
cacagatgcg
tegetgeget
cggttateca
aaggocagga
gacgagcatc
agataccagg
cttaccggat
cgotgtaggt
cceccegtte
gtaagacacg
tatgtaggeg
acagtatttg
tettgatecg
attacgegea
gotecagtgga
aattecatcca
tcaaaaaata
aaggcaatgt
actttgecat
toccteottegg
gbtgtettett
aattcggeta
tgaaagagea
teatactett
tecatgeegtt
atgteoctttet
aaatataggh
gtatctttta
ttagecattt
attataacaa
aaacagottt
ttttgaaace
ceetoogega
catcggtaac
gactgatggyg

acaaccagge
cgtaagcgge
atcggogtga
acctggtaga
cacgcceegg
cgcoggeage
ttttegttee
ccgtitteeg
cagacgggca
acctggtact
agggagacaa
ggcgagcega
ccacgcacgt
cegagggtga
agtacatcga
cggacgtget
tetacegecet
tctacgaacg
tgategggte
cgatecctagt
gtacggagea
ttectgtgga
acattgggaa
aagagaaaaa
ceegectgge
ctaccotiog
ctggcegete
cgeegtegec
gatgacggty
geggatgeeg
ggogeageca
catcagagca
taaggagaaa
cggtegttceg
cagaatcagyg
accgtaaaaa
acaaaaatcy
cgttteccce
acctgtocge
atctcagtte
ageccgaccey
acttatcgeo
gtgctacaga
gtatoctgege
geaaacaaad
gaaaaaaadg
acgaaaactce
gtaaaatata
gctegacata
cataccactt
ctttcacaaa
getttteogt
cecagtitte
ageggetgte
tgatgcacte
cogagoaaay
caaagtgcag
cccgitecac
ttteatttic
cgcagcggta
attatticet
gacgaactec
ttcaaagttg
goggtgatca
gatceatcogt
atgagcaaag
ctgectgtat

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100

5160... .

5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
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cgagtagtga
tatattgtgg
taatgtactyg
gttttaggaa
ggtttettat
ggaactacte
- ggacggggeg
cegbgettga
atgegcacge
gcctocaggg
cggggggaga
gggcccgegt
cgctececegea
aagttgaccg
gecteggtgg
gagatagatt
“ttecttatat
agtggagata
cacgatgcete
aacgatagec
tgtecttttg
taccctttgt
cttggagtag
agacgtagtt
gggaccactg
tttgtaggtg
atggaatccg
gtettetgag
gttggcaagc
taatgeaget
aatgtgagtt
atgttgtgtg
tacgaaticg
gagtttggac
gatgctattg
gaactccage
tecgaageoeae
gtectgetee
cogoceocac
cgtggacacy
ggccagggty
gteceoggace
ggtccagaac
caacttggee
gcaggaattc
accaaaggge
attgeecage
aatgccateca
ccaaagatgy
cttcaaagca

_....agaatatcaa

taatateggg
cagtagaaaa
ttcaagatgc
tggaaaaaga
ctgacgtaay
aagttcattt
tetctegage
cgacgtetgt
. tetoggagag
tgcgggtaaa
catcggecge
cctattgeat
tgceccgetgt
goeagacgag
gtgatttcat
acaccgteag

ttttgtgeoy
tgtaaacaaa .
aattaacgec
ttagaaattt
atgctcaaca
acacattatt
gtaccggeag
agecggecge
tegggtegtt
acttcageag
cgtacacagt
aggcgatgec
gacggacgag.
tgettgtete
cacggeggat
tgtagagaga
agaggaaggt
teacatcaat
ctegtgggty
ttteoetitat
atgaagtgac
tgaaaagtct
acgagagtgt
ggaacgtett
teggecagagg
ceacettcot
aggaggtttc
actgtatett
tagctctagee
ggcacgacayg
agctcactca
gaattgtgag
agecettgact
aaaccacaac
ctttatttgt
atgagatcece
aaccttteat
teggecacga
ggetgetoge
acctecgacce
ttgtececggea
acaccggcega
tegacegetce
atggatccag
gatcgacact
tattgagact
tatctgteac
ttgegataaa
acocooacoc
agtgoattga
agatacagte.
aaaccteocte
ggzraggtgge
cteotgeegac
agacgttoca
ggatgacgea
catttyggaga
tttecgeagat
cgagaagttt
cgaagaatct
tagetgegee
gctecogatt
ctecogecgt
tetacaaccyg
cgggttegge
atgocgegatt
tgcgteegte

agetgceggt
ttgacactta
gaattaattc
tattgataga
catgagcgaa
atggagaaac
goctgaagtee
cogeageatg
gggcagcecy
gtgagtgtag
cgactcggec
ggcgaccteg
gtegteegte
gatgtagtgg
gtcggeeggy
gactggtgat
cttgegaagy
ccacttgett
ggggtecate
cgcaatgaty
agatagctgg
caatagcect
cgtgctecac
ctttttecac
catcttgaac
tttetactgt
cecgatattac
tgatattett
aatacgcaaa
gttteoccoegac
ttaggcaccc
cggataacaa
agagggtcga
tagaatgcag

aaccattata.

cgegetggay
agaaggcggce
agtgcacgea
cgatctcggt
acteggogta
ccacctggte
agtegtocte
cggegacgto
atttogetea
ctcgtectact
ttteaacaaa
ttcatcaaaa
aggaaaggcta
acgaggagea
tgtgataaca

teagaagacc

ggattocatt
acctacaaat
agtggtccca

accacgtett

caatcocact
ggacacgety
ccggggagge
cigatcgaaa
cgtgetttea
gatggtttet
caggaagtge
gcacagggtg
gtcgeggagg

.ceatteggac

getgatoece
gcgcaggcte

-26-

cggggagetg
gacaacttaa
gggggatctg
agtattttac
accctatagg
tcgagtcaaa
agctgcoaga
ccgegggayg
atgacagega
agegtggage
gtocagtegt
ccgbcocacet
cactecetacg
ttgacgatgy
cgtegitetyg
ttcagcegtgt
atagtagggat
tgaagacgtg
tttgggacca
geatttgtag
gecaatggaat
ttggtcttet
catgttateca
agatgetectco
gatagecttt
cottttgatg
cctttgttga
ggagtagacy
ccgectoctec
tggaaagegg
caggctttac
tttcacacag
cggtatacag
tgaaaaaaat
agctgcaata
gatcatccay
ggtggaatey
gttgecggoeo
catggcoeggc
cagetegtec
ctggaccgeg
cacgaagtec
gegegeggtg
agttagtata
ccaagaatat
gggtaatate
gagacagtaga
Lecgttcaaga
tegtggaaaa
tggtggagea

-aaagggctat

gococagekat
gecatcattg
aagatggacc
caaagecaagt
atccttegea
aaatcaccag
aatgagatat
agttegacag
gecttegatgt
acazagatcg
ttgacattygg
tcacgtigea
ctatggatge
cgcaaggaat
atgtgtatea
tegatgagcet

ttggotgget
taacacattg
gatttitagta
aagtacaaat
aaccctaatt
teteggtgac
aacccacgte
catateocgag
ccacgcetett
ccagtecegt
aggegttgeg
cyggcgacgad
gttectgogg
tgcagacecge
ggctecatggt
cctctccaaa
tgtgegteat
gttggaacgt
ctgteggeay
gtgecacctt
ccgaggaggt
gagactgtat
catcaatccoa
gtgagtgggg
cetttatege

aagtgacaga.

aaagtctcaa
agagtgtegt
cogogegttg
geagtgageyg
actttatgcet
gaaacagcta
acatgataayg
getttatttg
aacaagttgyg
coggogtece
aaatctegta
gggtegegoa
ccggaggegt
aggocgegea
ctgatgaaca
cgggagaace
agecacecggaa
aaasageagy
caaagataca
gogaaaccto
aaagdaaggt
tacctctgee
agaagacgtt
cgacactete
tgagactttt
ctgtecactto
cgataaagga
cocaccoacg
ggattgatgt
agaccttect
toteteteta
gaaaaagect
cgtetecgas
aggagggegt
ttatgtttat
gygagtttage
agacctgect
gatcgetgeg
cggtcaatac
ctggcaaact
gatgettigy
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ggtggcagga
cggacgtttt
ctagattttg
acatactaag
cocttatetg
gagcaggace
atgcoceagtte
cogectogtge
gaagccctgt
cegetggtgg
tgccttecayg
ceagggatag
ctecggtacgg
cggeatgtce
agactcgaga
tgaaatgaac
cccttacgte
cttetttite
aggeatettg
cettttetac
ttececgatat
ctttgatatt
cttgctttga
gtceatettt
aatgatggca
tagetgggea
tagcecetitg
gcteocaceat
gccgatteat
caacgcaatt
teoggetegt
tgaccatgat
atacattgat
tgaaatttgt
ggtgggegaa
ggaaaacgat
gcacgtgtca
gggegaacte
ceeggaagtt
coccacaccea
gagtcacgte
cgagecggtc
cggeactagt
cttecaateoct
gtctcagaag
ctoggatice
ggcaccotaca
gacagtggte
coaaccacgt
gtetactceca

_caacaaagdg

atcaaaagga
aaggetateg
aggagcatceg
gatatctcca
ctatataagg
caaatctate
gaactcacag
ctgatgcage
ggatatgtce
cggceactity
gagagectga
gaaaccgaac
gecgatetta
actacatgge
gtgatggacy
geegaggact

6180
6240
€300
6360
6420
€480
6540
6600
6660
6720
6780
6840
6900
65960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
B280
B340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8240
5000
9060
2120
9180
9240
2300
2360
9420
2480
9540
3600
9660
9720
8780
o840
2500
9960
10020
10080
10140



WO 02/696923

gocccgaagt
atggeegeat
aggtecgocaa
acttegageyg
gecattggtct
gggcgcaggyg
aaatcgeeog
gtggaaaccg
atctgtegat
ggaattaggg
gtatttgtat
agtactaaaa
gaatategeg
atatggcgag
atatggceaag
atgacgaaat
attegattgt
toggtegtagce
ttggtgtteg
gegtcatggt
cctatttttt
atcgtacttyg
tggaaatttt
tattatgtat
atatatecatt
tttgtgeatt
tgtcacttgg
gggaaacgac
atgacgeggg
actecagecege
cgcgttcaaa
ccactgacgt
ccaaataatc
tcocegggta
aaaaactoga
gttggtggga
atcagttege
tetttatace
attacggcaa
catttgaage
gtgtgaacaa
acggcaagaa
gegtaatget
togegeaaga
gogttgaact
ctttgeaagt
acgtcacage
cagtggcagt
ttggooegtoa
acgatcacge

-acgetgaaga.

cagetgtegg
aactgtacag
aagagctgat
aaccggatac
gtaaactcega
ccgataccat
tocaaagegy
aggagaaact

- tgecactecaat

atcacecgegt
attttgeogac
gogacogoaa
teggtgaaaa

~egteggetac

ttggcaataa

atttctgttg

coggeaccte
aacageggtc
catcttctte
gaggcateoeyg
tgaccaactc
tcgatgegac
cagaagegeg
acgeccoage
cgacaagetc
ttectatagg
ttgtaaaata
fceocagatceoc
agtaaactga
gaaaactgaa
aaaactgaaa
cactaaaaaa
gctagocaat
tageggtggt
cageggtgtt
tattggtggt
acatattttt
ttttataaaa
ctecattgtt
tttttegtbit
tacaatgttt
tggtgttgta
gttttttttt
aatctgatca
acaagccgtt
gggtttetgg
agtcgectaa
tcecataaatt
tgcaccggat
cggtcagtoe
cggeetgtgy
aagcgegtta
cgabgecagat
gaaaggttgy
agtgtgggte
cgatgtcacg
cgaactgaac
aaagcagtet
ctacaccacy
ctgtaaccac
gegtgatgey
agtgaatceg
caaaagcocag
gaagggegaa
tgaagatgeg
attaatggac

gatgetogac.

ctttaacctco
cgaagaggea
agcegegtgac
cegbococgeaa
teegacgegt
cagegatctoe
cgatttggaa
geatecageeg
gtacaccgac
ctttgatege
cteogeaagge
accgaagteg
accgcagcayg

agecteggaga -

agtttcttaa
aattacgtta

gtgcacgegg
attgactgga
tggaggecegt
gagettgeag
tatcagaget
gcaatcgteo
gecgtotgga
actegtecga
gagtttctee
gtttegetea
cttctatecaa
ccgaattaat
aaatcacgga
aaagatggaa
atcatggaaa
cgtgaaaaat
gtttaacaag
ggaaaattge
tgatategga
taggtcateta
tattaaattt
tattttatta
ttttetatat
tataataaat
aaaagteatt
catgtctatt
ttaagacata
tgagcggaga
ttacgtttgg
agtttaatga
ggtcactatc
ccecteggta
ctegagateg
cttatgttac
geattecagte
caagaaagcc
atteogtaatt
geaggocage
aataatcagg
ccgtatgtta
togcagacta
tacttcoecatg
ccgaacacct
gegtetgtig
gatcaacagy
cacctetgac
acagagtgty
cagttectga
gatttgcgeg
tggattyggy
tgggragaty
tetttaggea
gtcaacggyg
aaaaaccacc
ggtgcacggg
ccgatcacct
tttgatgtge
acggcagaga
attatcatca
atgtggagtg
gteagegeeg
atattgegey
geggetttic
ggagycaaac
attgcgtace
gattgaatce
agcatgtaat

-27-

attteggete
gegaggogat
ggttggettg
gatcogacacy
tggttgacgg
gatcecggage
ccgatggetyg
gggeaaadgaa
ataataatgt
tgtgttygage
taazatttct
teggogttaa
aaatgagaaa
aatttagaaa
atgagaaaca
gagaaatgea
atgtcaagea
ggtggttega
atocacttatg
tatattttta
atgeoattgtt
ttttatgtgt
ttataataat
atttattaaa
tgtgaatata
atgattctct
atcactagty
attaagggag
aactgacaga
gctaagcaca
agctagcaaa
tccaattaga
aattecegeg
gtectgtaga
tggategega
agggeaattge
atgtgggcaa
gtategtget
aagtgatgga
ttgeegggaa
tocogecgyg
atttetttaa
gggtggacga
actggcaggt
taggttgecaac
aaccgggtga
atatctacce
tcaaccacaa
gcaaaggatt
ceaactcecta
aacatggcat
ttggtttega
aaactcagca
caagegtggt
aatatttege
gegbeaatgt
tgtgectgaa
aggtactgga
ccgaatacgg
aagagtateca
tegteoggtga
ttggeggtaa
tgetgeaaaa
aatgaatcaa
gagcetegaat
tgttoccggt
aattaacatg

caacaatgte
gtteggggat
tatggageag
acteogggeg
caatttcgat
cgyggactgte
tgtagaagta
atagagtaga
gtgagtagtt
atataagaaa
aattcoctaaa
ttcagatcaa
tacacacttt
tgteccactat
tecacttgac
cactgaagga
caatgaatgt
geggtagtga
gtggttgtea
taataatatt
tgtattttta
tatattatta
tttettattt
aazaatatta
ttagctaagt
ggocaaaaca
attatatcta
tcacgttatg
accgcaacgt
tacgtcagaa
tatttetigt
gteteatatt
gecgogaatt
aaccecaace
aaactgtgga
tgtgecagge
cgtctggtat
gogtttegat
gcatcaggge
aagtgtacgt
aatggtgatt
ctacgecoggg
tatcacogtg
ggtggccaat
tggacaaggce
aggttatcete
gotgegegte
accgttctac
cgataacgtyg
ccgtaccteg

-cgtggtgatt

agcgggcaac
ggcgeactta
gatgtggagt
gecactggeg
aatgkttetge
cegttattac
aaaagaactt
coatggatacy
gtgtgoatgg
acaggtatgg
caagaagagyg
acgectggact
caactcteoot

ttcocoegate

cttgegataa
taatgecatga
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ctgacggaca
tocecaatacy
cagacgecgct
tatatgctec
gatgcagett
gggcgtacac
ctecgoegata
ktgeegaccgg
cccagataag
cocttagtat
accaaaatoe
gcttgacety
aggacgtgaa
aggacgtgga
gacttgaaaa
ctcegeggga
tggtagttgy
toggegatgg
caatggaggt
aagtatttta
aatagttitt
cttgatgtat
Etttttgttt
tttttgtaaa
tgtacttett
tgtectactee
gactgaaggc
accccegeog
tgaaggagee
accattattg
caaaaatgct
cactectcaat
cactagtgga
cgtgaaatca
attgagcage
agttttaacg
cagcgegaag
goeggtoacte
ggctatacge
atcacagttt
accgacgaaa
atccatcgea
gtgacgcatg
ggtgatgtca
accagcggga
tatgaactgt
ggcatecggt
tttactgget
ctgatggtge
cattaccett
gatgaaactyg
aagocegaaag
caggoegatta
attgccaacyg
gaagoaacge
gacgetoaca
ggttggtatyg
cktggectgge
ttagecggge
ctggatatgt
aatttegeeg
atcttcacce
ggcatgaact
gacdgeaccat
gttcaaacat
ttatcatata
cgttatitat

10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
21760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140

13200 .

13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040 -
14100
14160
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gagatgggtt
aatatagecge
ggaattegat
ctggegttac
gegaagagdce
agagcagett
ttgacaggat
atttaaaagy

<210> 22
<211> 4257
«<212> DNA

tttatgatta
geaaactagyg
atcaagetty
ccaacttaat
cocgeaccgat
gagettggat
atattggegg
gcgtgaaaag

gagtcoegca
ataaattatc
geactggeeg
cgecttgeag
cgecetteea
cagattgtcyg
gtaaacctaa
gtttatecegt

<213> Artificial Seguence

<220>
<223> pPUR

<400> 22

ctgtggaatg
atgcazagea
goaggcagaa
actccgceca
ctaatttttt
tagtgaggag
ggocgecacy
gacgacctte
ccoggaocgt
tecgacccgga
tcgggetega
ccacgeedga
agttgagogy
ggoccaagga
agggtctggy
ccgecttect
cogteacege
ceggtgectg
atggctocga
caccgacteh
aaaaacctee
aacttgttta
aataaagcat
tatcatgtct
ttgagaggac
gbcacttaac
tttaaaatat
acaaatgtca
cteatecaaga
cccacctgty
gcactocact
ctgactgtea
~.gtttgctaac
tgaccettga
gtttaacata
aatatttceca
ggoctogtga
tcaagtgaca
cattcaaata
aaaaggaaga
ttttgectte
cagttgggtg
agttttegee
geggtattat
cagaatgact
gtaagagaat
ctgacaacga
gtaactcgcc
gacagcacga

Plasmid

tgtgtcagtt
tgeatctcaa
gtatgcaaag
tececgecect
ttatttatge
gettttitgg
acecggbtgeocy
catgaccgag
acgcaccceta
cogooacatc
catcggcaag
dagcegtogaa
ttceceggetg
geecgegtgy
cagcgcogte
ggagacctce
cgacgtegag
acgecocgecc
cogaagocyga
agaggatcat
cacacctece
ttgcagcotta
tetttteact
ggatcccoccag
attovaatca
aaaaaggaaa
ctgggaagte
acageagaaa
agcactgtgy
taggttcocaa
ggataageat
actgtagcat

.acaccctgca.

atgggtttte
gcagttacecc
caggttaagt
tacgcctatt
cttttegaaa
tgtatceget
gtatgagtat
ctgtttttge
cacgagtggy
cogaagaacg
cecegtgttga
tggttgagta
tatgeagtge

teggaggace:

ttgategttyg
tgcctgeage

agggtgtgga
ttagteagea
catgcatecte
aactecgece
agaggcegag
aggcctagge
ccaccatecoe
tacaagceca
geogecogegt
gagoegggtea
gtgtgggteg
gegggogedg
gocgegeage
ttectageca
gtgctecceg
gecgeccogea
gtgccoccgaag
cacgacccge
cecgggegge
aatcagccat
cetgaacety
taatggttac
geattotagt
gaagctocte
taggetgece
ttgggtagyy
cettcoactg
catacaaget
titgctatgtt
aatatctagt
tatecttate
tttttggggt
gctccaaagg
cagcaccatt
caataaccte
cctecatttaa
tttataggtt
aaatgtgcge
catgagacaa
tcaacattte
teaccocagaa
ttacatcgaa
tittecaaty

cgocgggoaa
ctoaceagte

tgceataace

gaaggagcta
ggaacocggag
aatggcaaca

.28.

attatacatt
gegegeggtg
tegttttaca
cacatcecce
aacagttgeg
Ettecegeck
gagaaaagag
tegbtocattt

aagtccccag
accaggtatg
aattagtcag
agttecgoee
geogootogy
ttttgcaaaa
ctgacceacg
cggtgegect
togecgacta
cegagetgea
cggacgacgg
tgtteogeega
aacagatgga
cegteggeogt
gagtggagge
accteceoctt
gaccgegeac
agegeecgac
cecogecgaca
accacatttg
aaacatazaa
aaataaagca
tgtggtttgt
tgtgtcctca
atecacecte
gtttttcaca
ctgtgttoca
gtecagetttg
agtaatgtge
gtittteatit
caaaacagcc
tacagtttga

ttececcacceca

tteoatgagtt
agttttaaca
attaggcaaa
aatgtcatga
ggaacgcecta
taacoctgat
catgtegeee
acgctggtaa
ctggatctca
atgageactt
gagcaacteg
acagaaaage
atgagtgata
accgetttit
ctgaatgaag
acgttgegea

taatacgoga
tecatctatgt
acgtegtgac
ttteogecage
cagcctgaat
tcagtttaaa
cgtttattag
gtatgtg

gctcocccage
gaaagtcecee
caaccatagt
attcteoogee
cctotgaget
agcttgeatg
cccetgacee
cgocaceoge
caecogocacy
agaactette
cgeegeggty
gateggocog
aggcectocty
ctegecegac
ggccgagege
ctacgagcgyg
ctggtgcatg
cgaaaggagc
cogeacceda
tagaggtttt
tgaatgcaat
atagcatcac
ceaaacteat
taaaccctaa
tgtgtoctoc
gaccgetttce
gaagtgttgg
cacaaggace
aaaacaggayg
ttacttggat
ttgtggtcag
geaggatatt

-acagcaaaaa

ttttgtgtee
gtaacagctt
ggaattettyg
taataatggt
tttgtttatt
aaatgcttea
ttatteocctt
aagtaaaaga
acageoggtaa
ttaaagttct
gtegoegeat
atcttacgga
acactgcgge
tgcacaacat
ccataccaaa
aactattaac

tagaaaacaa 14220

tactagateg
tgggaaaace
tggogtaata .
ggoegaatget
ctatcagtgt
aataacggat

aggcagaagt
aggetoceca
ccegecccta
cecatggebga
attccagaag
cectgoaggte
ctcacaagga
gacgacgtoe
cgocacaccy
cteoacgegeg
geggtetgga
cgceatggecy
gcgecgeace
caccagggea
geeggggtge
cteggettea
acocgeaage
gcacgaccec
cocogaggec
acttgettta
tgttgttgtt
aaatttcaca
caatgtatet
cctectetac
tgttaattag
taagggtaat
taaacagcee
caacaccctyg
gecacatttico
caggaaccoa
tgtteatctg
tagtectgta
aatgaaaatt .
ctgaatgeaa
cccacatcaa
aagacgaaag
ttettagacg
tttctaaata
ataatattga
ttttgeggea
tgetgaagat
gatccttgag
gctatgtgge
acactattcet
toggeatgaca
caacttactt
gggggateat
cgacgagegt
tagecgaacta

14280
14340
14400
14460
14520
14580
14627

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1880
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
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cttactctag
ccacttetge
gagegtgggt
gtagttatct
gagataggtyg
ctttagattyg
gataatctea
gtagaaaaga
Ccaaacaaaaa
cttttteega
tagecgtagt
ctaatcetgt
‘toaagacgat
cagcccagcet
gaaagogeca
ggaacaggag
gtegggttte
agcecctatgga
tttgetcaca
tttgagtgag
gaggaagedg
caccgcatat

<210> 23
<211l> 2713
<212> DNA

ctteeoggea
gcteggeect
ctegeggtat
acacgacgyg
ccteactgat
atttaaaact
tgaccaaaat
tcaaaggate
aaccaccgcet
aggtaactag
taggccacca
taccagtggac
agttaccgga
tggagogaac
cgcttocoga
agegeacygag
gecacetetg
aaaacgccag
tgttectttec
ctgatacege
aagagcgect
ggtgcactet

acaattaata
tccggetgge
cattgcagca
gagteaggea
taagcattgg
tcatttttaa
ceettaacgt
ttottgagat
accageggtg
cttecagcaga
ctteaagaac
tgectgecagt
taaggegeag
gacctacace
agggagaaay
ggagetteca
acttgagecgt
caacgoggoc
tgogttatce
tegecacage
gatgeggtat
cagtacaatc

<213> Artjificial Sequence

<220

<223> pNEB193 Plasmid

<400> 23
tegegegttt
cagctigtct
ttggegggtg
accatatgeg
attcgecatt
tacgccaget
ttteccagte
gegeeggate
gcegtaatcat
aacatacgag
acattaattg
cattaatgaa
teoctoegeteoa
teaaaggegg
gcasaagygec
aggctoogeo
ccgacaggac
gttecgacce
-cttteteata.
ggetgtgtge
cttgagtcoca
attagcagag
ggctacacta
aaaagagttg
gtttgcaagce
totacggggt
ttatcaaana
- taaagtatat
atcteagega
actacgatac
cgcteaccgg
agtggtectyg
-gtaagtagtt
gtgteacgcet
gttacatgat

cggtgatgac
gtaagcggat
teggggetgg
gtgtgaaata
caggctgege
ggcgaaaggy
acgacgttgt
cttaattaag
ggtcataget
coggaageat
agttgegeto
teggecaacy
ctgactoget
taatacggtt
agcaaaagde
cocectgacga
tataaagata
tgecgettac
gcteacgetg
acgaaccecc
acccggtaag
cgaggtatgt
gaaggacagt
gtagcetettg
agcagattac
ctgacgetea
gogatctteac
atgagtaaac
tetgtetatt
gggagggett
ctecagattt
caactttate
cgeccagttaa
cgtegtttag
cceecatgtt

ggtgaaaacc
gcegggagea
cttaactaty
cogeacagat
aactgttggg
ggatgtgctg
aaaacgacgg
tctagagteg
gtttectgtg
aaagtgtaaa
actgceccget
cgcggggaga
gogetoggte
atccacagaa
caggaaccgt
gcatcacaaa
ceagacgttt
cggatacctyg
taggtatcteo
cgttcagece
acacgactta
aggeggtget
atttggtatce
atcoggeasa
gogoagaaaa
gtggaacgaa
ctagatcctt
ttggtotgac
tegtteatee
accatctgge
atcagcaata
cgectocate
tagtttgcge
tatggcttea

gtgcaaaaaa

-29.

gactggatgy
tggtttattg
ctggggucay
actatggatg
taactgteag
tttaaaagga
gagttttegt
cettttttte
gtttgtttge
gogeagatac
tetgtageac
ggegataagt
cggteggget
gaactgagat
geggacaggt
gggggaaacy
cgatttttgt
tttttacggt
cetgattetg
cgaacgaccg
tttctectta
tgcteotgatg

tectgacacat
gacaagcccyg
cggcatcaga
gcegtaaggay
aagggcgatce
caaggcgatt
ccagtgaatt
actgtttaaa
tgaaattgtt
gectggggty
tteeagtegy
ggeggtttge
gtteggetge
tecaggggata
aaaaaggccg
aatecgacget
cccoctggaa
teogeettte

agttegatgt

gaccgetgeg
tegeeactgg
acagagttct
tgegetetge
caaaccacceqg
aaaggatcte
aactcacgtt
ttaaattaaa
agttaccaat
atagttgect

.cccagtgetg

aaccagecag
cagtctatta
aacgttgttg
tteageteeg
goeggttaget

aggcggataa
ctgataaatc
atggtaagcc
aacgaaatag
accaagttta
tctaggtgaa
tecactgage
tgegogtaat
cggatcaaga
caaatactgt
cgoctacata
cgtgtettac
gaacgggygy
acctacagey
atceggtaayg
cetggtatet
gatgetegte
tecetggeett
tggataaccg
agegeagega
cgceatctatg
ccgeatagtt

gcagctocey
teagggegeg
gcagattgta
azaatacoge
ggtgegagec
aagttgggta
cgageteggt
cctgeaggea
atcegeteac
cotaatgagt
gaaacctgte
gtattgggcg
ggcgagcggt
acdgeaggaaa
cgtkbgetgge
caagtcagag
getecctegt
teccetteggg

aggtegtteg.

ccttateegg
cageagocac
tgaagtggtyg
tgaagccagt
ctggtagegy
aagaagatcc
aagggatitt
aatgaagttt
gcttaatecag
gacteccegt
caatgatacc
ccggaagggc
attgttgecg
cecattgetac
gttcoccaacy
cectteggtec

agttgcagga
tggagecggt
ctccogtate
acagatcgcet
ctcatatata
gatcotettt
gtcagaccce
ctgeotgettg
gctaccaact
ccttetagty
cctegetetg
cgggttggac
ttegtgeaca
tgagetatga
cggeaggate
ttatagtcct
aggggggcay
ttgctggect
tattaccgece
gtcagtgage
cggtattica

-aagecag

gagacggtea
tcagegggtyg
ctgagagtge
atecaggegee
tcttegetat
acgccaggagt
acccgggggce
tgcaagettiyg
aattccacac
gagctaactce
gtgecagetg
ctetteoget
atcagctecac
gaacatgtga
gtttttceat
gtggogaaac
gegeteteet
aagogtggeg
cteccaagety
taactatcegt
tggtaacagy
gectaactac
taccttegga
tggttttttt
tttgatettt
ggtcatgaga
taaatcaate
tgaggcaccet
cgtgtagata
gcgagacooa
cgagogeaga
ggaagetaga
aggcategta.
atcaaggcga
tceogategtt

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3800
3960
4020
4080
4140
4200
4257

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
860
1020
1080

1140

1200
1260
1320
1380
1440
1500
1560
1620
le8s
1740
1800
1860
1820
19890
2040
2100
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gteagaagta
cttactgtea
tkctgagaat
accgogeead
aaactcteaa
aactgatctt
caaaatgocyg
-cttitttcaat
gaatgtatit
- ¢ctgacgtcet
aggcecttte

<210> 24
<211 25
<212> DNA
<213

<220>

agttggcege
tgcocatcogt
agtgtatgeg
atagcagaac
gaatcttacce
cagcatcttt
caaaaaaggyq
attattgaag
agaaaaataa
aagaaaccat
gte

<223> attPUP Primer-

<400> 24

agtgttateca
aagatgcttt
gcgaccgagt
tttaaaagtyg
gctgttgaga
tacttteace
aataaggacg
catttatcag
acaaataggg
tattatcatyg

Artificial Sequence

cekttgegeta atgectctgtt acagg

<210>
<211
<212>
<213>

25
26
DNA

<220>

«223>

<400> 25

attPDWN Primer

Artificial Sequence

cagaggcagg gagtgggaca aaatta-

<210> 26

<211> 4346
<212> DNA
<213>

«220>

Artificial Seguence

-30-

cteatggtta
tctgtgactg
tgetettgee
ctecatcattg
toeagttega
agegtttetg
acacggaaat
ggttattgte
gtteoceogegea
acattaacct

<223> pSV40193attPsensePUR Plasmid

<400> 26

cocggtgecoge
atgaccgagt
cgcacectoy
cgeoecacateyg
atcggcaagyg
agegtcogaay
tecceoggctgyg
..ccegegtggt
agegcogteg
gagaccteey
gacgtcgagg
cgoccgeoce
cgaagcoegac
gaggatcata
acacctecce
tgeagettat
. tttttcactg
gatccgegec
gcttggegta
cacacaacat
aactcacatt
agctgeatta
coegektecte
ctcactcaaa

cacecateocce
acaagcccac
cogecgegtt
agogggtcac
tgtggatege
¢gggggcggt
cogegeagea

teckggecac.

tgctecocgy
cgocacgoaa
tgeccgaagyg
acgaccogea
cegggeggee
atcageecata
ctgaacctga
aatggttaca
cattectagtt
ggatecttaa
atcatggtea
acgageogga
aattgegttg

atgaatcage.

gcteactgac
ggcggtaata

tgacccacge
gatgegeceto
cgccgactac
cgagcetgeaa
ggacgacygge
gttegecgag
acagatggaa

cgteggegte

agtggaggey
ccteccettc
acggogeace
gogcoogace
cogoegaces
ccacatitgt
aacataaaat
aatasagcaa
gtggtttgtc
ttaagtetag
tagetgttte
agcataaagt
cgeteactge
caacgedegy
tegotgeget
cggttatecca

ccoctgacceo
gocaceogeg
coogecacgd
gaactctteo
gecgeggtgg
atoggeceege
ggcctcotygg

tegecogace

goocgagegog
tacgagcage
tggtgeatga
gaaaggagco
cgcadecgec
agaggtttta
gaatgecaatt
tagecatcaca
caaactcatce
agtecgactgt
ctagtgtgaaa
gtaaagecty
ccgetttoca
ggagaggcgyq
cggtegtteg
cagaatcagg

tggecagcact
gtgagtactc
cggegtcaat
gaaaacgtte
tgtaacceac
ggtgagecaaa
gttgaatact
tcatgageag
catttccceg
ataaaaatag

tecacaaggag
acgacgteca
gocacacegh
tcacgegegt
cggtctggac
geatggoega
cgocgeaceg

Aaccagggeaa.

ccggggtgee
teggetteac

coogeaaged
cacgacoceca
cocogaggoce
cttgetittaa
gttgttgtta
aatttcacaa
aatgtatett
ttaaacctge

ttgttatccyg

gggtacctaa
gtogggaaac
tttgegtatt
gectgoeggcga
ggataacgea

gcataattet
aaccaagtca
acgggataat
tteggggeoa
tegtgeacee
aacaggaagg
catactette
atacatatktt
aaaagtgoca
gegtateacg

acgacettec
cogggecgta
cgaccoggac
cgggetegac
cacgeodggag
gttgageggt
goccaaggag

gggtctggge

cgectteoctg
cgtoaccgcee
cggtgoctga
tggetocgac
accgactcta
aaaacctcec
acttgtttat
ataaagcatt
atcatgtetg
aggcatgcaa
ctecacaatte
tgagtgagct
ctgtcgtgee
gagegetett
geggtatoag
ggaaagaaca

2160
2220
2280
2340
2400
2450
2520
2580
2640
2700
2713

25

26

60

129
180
240
300
360
420

480 .. ..

540
600
660
720
780
840
200
960
1020
i080
1140
1200
1260
1320
1380
1440
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tatgagcaaa
tecatagget
gaaacccgac
ctecetgttee
tggegettte
agctgggetg
ategtettga
acaggattag
actacggceta
tcggazaaag
tttittgtttg
tettttctac
tgagattate
caatctaaag
cacctatete
agataactac
acccacgete
geagaagtag
ctagagtaag
tegtggtgte
ggcgagttac
tegttgteag
attetettac
agtcattetg
ataataccge
ggcgaaaact
cagccaactg
gaaggoaaaa
tetkectttt
tatttgaatg
tgccacctga
tecacgaggce
agetcceogga
agggegegte
agattgtact
aataccgeat
tgegggeetce
gttgggtaac
agctgtggaa
gtatgcaaag
cagcaggcag
taactecgee
gactaatttt
agtagtgagg
tcactaatac
tatgtagtet
gtttctegtt
tgttgeoaacg
cecacteoct

<210> 27

<211> 5855
<212> DNA
<213>

<2205
<223>

<400 27

- gkcgacattg
geacatatat
ccaacgacco
ggactticca
atcaagtgta
cotggeatta
tattagtcat
atctecececccc

aggocageaa
cogoeceect
aggactataa
gaccetgeoy
teatagetea
tgtgracgaa
gtecaaceeg
cagagcgagg
cactagaagg
agttggtage
caagcagceag
ggggtctgac
aaaaaggate
tatatatgag
agegatetgt
gatacgggag
accggetoca
tcectgecaact
tagttegecea
acgetegteg
atgatccece
aagtaagttg
tgtcatgeca
agaatagtgt
gccacatage
ctecaaggate
atgtteagea
tgecgeaaaa
tcaatattat
tatttagaaa
cogtctaagaa
ctttegtete
gacggtcaca
agegggtgtt
gagagtgeac
caggegeoat
ttegetatta
gccagggttt
tgtgtgtcag
catgeatete
aagtatgcaa
catcecgcecece
ttttatttat
aggetttitet
catctaagta
gtttittatg
cagetttttt
aacaggteac

gectetgggg

attattgact
ggagtteege
cogeccatig
ttgacgtcaa
tcatatgeca
tgececagtac
cgetattacc
cctecccace

aaggccagga
gacgageate
agataccagg
cttaceggat
cgetgtaggt
cecoccegtie
gtaagacacg
tatgtaggeg
acagtatttg
tettgatceg
attacgegea
gcteagtgga
tteacctaga
taaacttggt
ctattteogtt
ggcttaccat
gatttatcag
ttatcogecet
gttaatagtt
tttggtatagg
atgttgtaca
gecgoagtgt
teccgtaagat
atgoggegac
agaactttaa
ttacecgetgt

tettttactt.

aagggaataa
tgaageattt
aataaacaaa
accattatta
gegegttteog
gettgtetgt
ggcgggtgte
catatgcagt
tegocattea
caccagetog
tececagteac
ttagagtgtg
aattagtcag
agcatacate
ctaactecoge
gcagaggcey
ggaggctegg
gttgatteat
caaaatctaa
atactaagtt
tatcagtcaa

gacgcey

Artificial Sequence

pCXLamIntR Plasmid

agttattaat
gttacataac
acgtcaataa

tgggtggact
agtacgecce

-atgaccttat

atgggtcgay
ccecaattttg

-31-

accgtaaaaa
acaaaaatcg
cgtttcocece
acctgteoge
atctcagttao
agcccgaceg
acttatcgee
gtgctacaga
gtatectgege
gcaaacaaac
gaaaaaaagg
acgaaaactc
tecttttaaa
ctgacagtta
catccatagt
ctggceeccag
caataaacca
ccatceagte
tgegeaacgt
cttoatteocag
aaaaagcggt
tatcactcat
gettttotgt
cgagttgete
aagtgetecat
tgagatceag
tcaccagogt
gggcgacacg
atcagggtta
taggggttcco
teatgacatt
gtgatgacgg
aagcyggatge
ggggctggct
gtgaaatacc
ggctgegeaa
cgaaaggggy
gacgttgtaa
gaaagtccooc
caaccaggtg
teaattagte
ccagttccge
aggeegoecto
tacceccettg
agtgactgea
tttaatatat
ggcattataa
aataaaatea

agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttee
gtgagcccoa
tatttattta

ggecegegttyg
acgctcaagt
tggaagctee
cttteteect
ggtgtaggtc
ctgegeotta
actggcagcea
gttcttgaay
tetgotgaag
caccgehggt
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgetta
tgectgacte
tgectgecaatg
gecagaogga
tattaattgt
tgttgeeatt
cktoceggtiec
tagectectte
ggttatggca
gactggtgag
ttgecocggeg
cattggaaaa
ttecgatgtaa
ttctggagtaa
gaaatgttga
ttgbeteatyg
gegcacattt
aacctataaa
tgaaaacctc
cgggagecaga
taactatgeg
gcacagatge
ctgttgggaa
atgtgctgea
aacgacggea
aggoeteocea
tggaaagtcc
agcaaccata
ccattctecyg
ggcocteoctgag
cgctaatget
tatgttgtgt
tgatatttat
aaaagcattg
ttatttgatt

tacggggtca
tggeccegeet
tcccatagta
aactgeccac
caatgacggt
tacttggeag
cgttetgett
ttttttaatt
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ctaggegttit
cagaggtagc
ctegtgeget
tegggaageg
gttegeteea
tecggtaact
gecactggta
tggtggecta
ccagttacct
ageggtggtt
gatcctttaa
attttggtca
agttttaaat
atcagtgagg
cecgtogtogt
atacogegag
agggccegage
tgccgggaag
gctacaggcea
caacgatcaa
ggtcctcega
goactgeata
tactcaacca
tcaatacggy
cgttcttegg
cccactegty
gcaaaaacag
atactcatac
ageggataca
ccccgaaaad
aataggegta
tgacacatge
caagecocgte
geatcagage
gtaaggagaa
gggcgategy
aggegattaa
agtgaattcg
gcaggcagaa
ccaggeteee
gteocegeece
cecccatgget
ctattccaga
ctgttacagy
tttacagtat
atcattttac
cttatcaatt
teaattttgt

ttagtteata
ggctgaccgce
acgccaatag
ttggcagtac
aaatggooey
tacatctacg
cactctecce
attttgtgea

1500
1860
1620
1680
1740
1800
1860
1920
19280
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4346

60

120
180
240
300
360
420
480
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- gcgatggggg
gggcggggcy
teooktitatg
gggagteget
ccggetetga
gggctgtaat
cottaaaggg
tgtgtgtgtg
cgggcgcggc
ggtgecocege
tgggggagtyg
cctecoogag
geggggeteg
cegcetoggg
gtecgaggege
gacttcettt
tagcgggege
cgtgcgtege
acggctgect
getctagage
acgtgetggt
gtcatgageg
acagggacce
ctgaagctat
cgagaatcaa
toctggecay
caataaggag
caatgecteaa
cactgagega
ctgcecactcg
tgaaaattta
ctgttgttac
atggatatct
tgcatattga
ttggeggaga
caaggtattt
cctticacga
ttgcteaaca
gaggcaggga
cctatcagaa
ttttteoocte
gctaataaag
teggaaggac
gtttggecaac
cagtatatga
ggttagattt
tecttacaty
gteceotette
atagetgttt
aagcataaag
-..gegetcactyg
tagtcagcaa
tecegeceeatt
geeteoggeet
tgcaaaaage
caaattteac
tcaatgtatc
aggcggtttyg
cgtteggetg
atcaggggat
taaaaaggce
aaatcgacge
teccectgga
gtceogeottt
cagtteggtg
cgaccactge
atcgeoeactg

Cag9gIgg9y
aggcggagay
gegaggeggoe
gegttacett
ctgaccgoegt
tagecgettag
cteogggagyg
cgtggggagoe
gegaggehtt
ggtgoeggggy
agcagggggt
ttgetgagea
cegtgeegag
ccggggaggg
.ggcgagoeoge
gtcccaaatce
gggcegaageg
cgegoecgecy
tegggaggga
ctectgetaac
tgttgtgetg
ccgggattta
aaggacgggt
acaggccaac
cagtgataat
cagaggaatc
gggtetgeet
tggatacata
tgrattoega
cgcagcaaaa
tocaagcagea
cgggcaacga
ttatgtegag
tgctetogga
aaccataatt
tatgcgcgea
gttgcgeagt
tettetegyy
gtgggacaaa
ggtggtgget
tgccaaaaat
gaaatttatt
atatgggagy
atatgccata
aacagececoc
tttttatatt
ttttactage
tettatgaag
cctgtgtgaa
tgtaaagcect
.cococgetttee
ccatagtcece
ctecgococa
ctgagctatt
taacttgtit
aaataaagca
ttatcatgte
cgtattggge
cggedagegg
aacgcaggaa
gegttgoetgg
tcaagtcaga
ageteocteg
ctecectteag

‘taggtegtte -

goecttatecg
geageagcoca

gggggcgege
gtgcggeygge
ggeggeggceyg
cgeccegtge
tactcccaca
tttaatgacg
gecctitgtg
goegegtgeg
gtgcgetecg
ggctgegagy
gtgggegegy
cggeecaegget
cggggagtgg
ctegggggag
agecattgee
tggcggagecce
gtgeggogee
tececttote
cggggcagygy
catgtteatg
tetcatcatt
ccocactaace
aaagagtttyg
attgagttat
tecgttacgt
aagcagaaga
gatgetcecac
gacgagggca
gaggcaatag
tctagagtaa
gaatcateac
gttggtgatt
caaagcaaaa
atatcaatga
geatetacte
cgaaaagcat
ttgtctgeaa
cataagtegy
attgaaatca
ggtgtggeea
tatagggaca
tteattgeaa
gcaaatcatt
tgetggetge
tgetgteeat
ttgtttigtg
cagabttttte
atcecctegac
attgttatce

ggggtgecta

agtegggaaa

geecctaact
tggctgacta
ccagaagtag
attgecagett
ttttttteac
tggatceget
gctettecge
tatcagctca
agaacatgtg
cgttitteca
ggtggogaaa

tgcgetoteo.

gaagoegtggo
gctocaagct
gtaactatcyg
ctggtaacag

-32-

gecaggeggyg
agccaatcag
gcoctataaa
cocgotoege
gotgagcggg
getogtttct
cgggggggag
gecegegety
cgtgtgegeg
ggaacaaagyg
cggteggget
tcgggtgegg
cggcaggtgg
gggcgeggeg
ttttatggta
gaaatctggy
ggcaggaagg
catctecage
cggggttegy
cocttettett
ttggcaaaga
tttatataag
gattaggecag
tttecaggaca
tacattcatg
cactcataaa
ttgaagacat
aggeggegte
ctgaaggeca
gaagatcaay
catgttgget
tatgegaaat
caggcgtaaa
aggaaacact
gtcgegaace
caggtettte
gactctatga
acaccatgge
aataagaatt
atgccetgge
tcatgaagee
tagtgtgttyg
taaaacatca
catgaacaaa
teettatice
ttattitttt
cteetctect
ctgcagecca
gctcacaatt
atgagtgage

.ectgtegtge

cogoocated
atttttttta
tgaggaggct
ataatggtta
tgecattctag
geattaatga
ttectegcte
ctoaaaggcey
agcaaaaggc
taggetecge
ceogacagga
tgttceogace
gottteteaa
gggetgtgty
tcttgagtee
gattagcags

gcggggcagyg
ageggogegc
aagogaaged
goeogectege
cgggacggcec
tttetgtgge
cggctegggy
cecggegget
aggggagcgc
ctgegtaegy
gtaaccccce
ggctecgtge
gggtgccyggg
geoecggage
atcgtgecgag
aggcgcecgcc
asatgggegy
cteggggetg
cttetggegt
tttectacag
attecatggga
aaacaatgga
agacaggcga
caaacacaag
gettgatege
ttacatgage
caccacaaaa
agccaagtta
tataacaaca
acttacaget
cagactigea
gaagtggtct
aattgeeatc
tgataaatge
gotttecateo
cttcgaaggg
gaagcagata
atcacagtat
cacteoeteag
tcacaaatac
cettgageat
gaatttittg
gaatgagtat
ggtggctata
atagaaaagce
ctttaacate
gactactcce
agcttggegt
coadacaaca
taactcacat

cagoeggatceo.

cgeecctaac
tttatgcaga
tttttggagg
caaataaage
ttgtggtttyg
atcggccaac
actgactege
gtaatacggt
cagcaaaagg
cocectgacg
ctataaagat
ctgecgetta
tgeteacget
cacgaaccec
aacceoggtaa
gegaggtatg

gegaggggey
tecgaaagtt
cgeggeggye
gacgecogoed
cttctoetee
tgegtgaaag
ggtgegtgeg
gtgagocgety
ggccggggyce
ggtgtgtgeyg
cctgeoacccoe
ggggegtgge
cggggcagyy
geeggegget
agggcgeagy
gecacccecta
ggagggectt
ccgeagygggyg
gtgaccggeg
ctecetgggea
agaaggcgaa
tattactget
ategeaatca
coctotgacag
tacgaaaaaa
aaaattaaag
gaaattgcgg
atcagatcaa
aaccatgteg
gacgaatacc
atggaactgg
gatatcgtag
ccaacageat
aaagagattce
ggcacagtat
gatccgecta
agcgataagt
cgtgatgaca
gtgeaggetyg
cactgagate
ctgacttetg
tgtetcteoac
ttggtttaga
aagaggtcat
cttgacttga
cctaaaattt
agtcataget

aatcatggte

tacgagecegg
taattacgtt
geatoteaat
tecgoecagt
ggcegagdcc
cctagageitt
aatageatca
tecaaactca
gegeggggag
tgoegetoggt
tatccacaga
ccaggaaccg
agcatcacaa
acecaggeatt
coggatacct
gtaggtatet
ccgtteageo
gacacgactt
taggeggtge

540

600

660

720

780

840

200

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1520
1380
2040
2100
2160
2220
2280
2340
2400
24860
2520
2580
2640
2700
2760
2820
2880
2940
3000
3069
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3500
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
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tacagagttc
ctgegetetyg
acaaaccacc
aaaaggatet
aaachtcacgt
tttaaattaa
cagttaccaa
catagttgec
cocecagtget

aaaccageca

ccagtetatt
caacgttgtt
attcagetee
ageggttage
actecatggtt
ttctgtgact
ttgetettge
gcecteatcatt
atccagtteg
cagegtttet
gacacggaaa
gggttattgt
ggttocgege

«<210> 28
<211s 37
<212> DNA

ttgaagtggt
ctgaageocag
gctggtagey
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca
tgactoeeceg
gcaatgatac
geceggaagay
aattgttgee
gccattgecta
ggttcececaac
tcetteggte
atggcagcac
ggtgagtact
coggegboaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
cteatgageg
acatttecce

ggcctaacta
ttacctteoy
gtggtttttt
ctttgatett
tggtcatgag
ttzaatcaat
gtgaggracce
tegbgtagat
cgocgagacce
ccgagogoag
gggaagctag
caggcatcgt
gatcaaggeg
ctecgategt
tgcataatteo
caaccaagtc
tacgggataa
ctteocggggeg
ctegtgeace
aaacaggaag
teoatactcett
gatacatatt
gaaaagtgcec

«213> Artificial Sequence

<220>

<400> 28

<223> 5PacSV40 Primer

-33-

cggotacact
aaaaagagtt
tgtttacaag
ttctacgggg
attatcaaaa
ctaaagtata
tatcteageg
aactacgata
acgeteaccg
aagtggtect
agtaagtagt
ggtgtcacge
agttacatga
tgtcagaagt
tcttactgtce
attotgagaa
taccgegeca
aaaactctca
caactgatct
gcaaaatgeo
cetttbteaa
tgaatgtatt
acctyg

ctgttaatta actgtggaat gtgtgtcagt tagggtg

<210 29
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> Antisense Zeo Primer

<400> 29
tgaacagggt

<210> 30
<211> 1032
<212> DNA

cacgtegtee

«<213> Escherichia Coli

i m;220>.

<221> CD3
<222>

(1) ..

. (1032)

agaaggacag
ggtagctctt
cagcagatta
tetgacgete
aggatctitca
tatgagtaaa
atctgtetat
cgggaggget
gctecagatt
gecaactttat
tcgecagtta
tegtegttto
tcececatgt
aagttoageocg
atgceateceg
tagtgtatge
catagcagaa
aggatcttac
tcagcatett
geazaaaagy
tattattgaa
tagaaaaata

<223> nucleotide seguence encoding Cre recombinase

<400> 30

atg tcc aat tta ctg acc gta cac

Met Ser aAsn Leu Leu Thr Val His

i

5

gat gea acg agt gat gag gtt ege
Asp Ala Thr Ser Asp Glu Val Arg Lys Asn Leu

20

gat cgc cag gog bttt teot gag cat
Asp Arg Gln Ala Phe Ser Glu His

caa aat ttg

Gln Asn Leu

10
aag aac ctg
25
édé tgg aéa
Thr Trp Lys
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tatttggtat 4560
gatccggeaa 4620
cgcgcagaas 4680
agtggaacga 4740
cctagatect 4800
cttggtckga 4860
ttegttcata 4920
taccatctgg 4980
tatcageaat 5040
ccgectecat 5100
atagtttgeg 5160
gtatggette 5220
tgtacaaaaa 5280
cagtgttate 5340
taagatgett 5400
ggcgaccgayg 5460
ctttaaaagt 5520
cgctgttgag 5580
ttactttcac 5640
gaataagggce 5700
gecatttatca 5760
aacaaatagy 5820

5855

37

20

et goa tta ceg gte 48
Pro Ala Leu Pro Val

15

atg gac atg ttc agg g6
Met Asp Met Phe Arg
30 :

atg ctt ctg tec gtt

144

Met Leu Leu Ser Val
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35 40 45
tge ¢gg tcog tgg geg gea tgg tge aag ttg aat aac cgg aza tgg ttt 192
Cys Arg Ser Trp Ala Ala Trp Cys Lys Leu Asn Asn Arg Lys Trp Phe
50 ' 55 60
coC gea gaa oot gaa gat gtt cge gat tat ctt cta tat ctt cag gog 240
Pro Ala Glu Pro Glu Asp Val Arg Asp Tyr Leu Leu Tyr Leu Gln Ala
65 70 75 80
cge ggt ctg gea gta aaa act atc cag caa cat ttg gge cag cta aac 288
Arg Gly Leu Ala Val Lys Thr Ile Gln Gln His Leu Gly Gln Leu Asn
85 90 -85
atg ctt cat cgt cgg tee gag ctg cca cga cea agt gac age aat get 336
Met Leu His Arg Arg Ser Gly Leu Pro Arg Pro Ser Asp Ser Asn Ala
100 105 11¢
gtt tea ctg gtt atg cgg cgg atec cga aaa gaa aac gttt gat gee ggt 384
Val Ser Leu Val Met Arg Arg Ile Arg Lys Glu BAsn Val Agp Ala Gly
115 120 125
gaa cgt gca aaa cag get cta geg tte gaa cge ack gat tte gac cag 432
Glu Arg Ala Lys Gln Ala Leu Ala Phe Glu Arg Thr Asp Phe Asp Gln
130 135 140
gtt cgt tea cte atg gaa aat age gat coge tge cag gat ata cgt aat 480
Val Arg Ser Leu Met Glu Asn Ser Asp Arg Cys Gln Asp Ile Arg Asn
145 150 155 160
ctg gea ttt ctg ggg att get tat aac ace ctg tta cgt ata goe gaa 528
Leu Ala Phe Leu Gly Ile Ala Tyrx Asn Thr Leu Leu Arg Ile Ala Glu
165 170 175
att goc agg ate agg gtt a=aa gat atec teca cgt act gac ggt ggg aga 576
Ile Ala Arg Ile Arg Val Lys Asp Ile Ser Arg Thr Asp Gly Gly Arg
180 185 150
atg tta atc cat att ggc aga acg aaa acy ctg gtk age ace gea ggt 624
Met Leu Ile His Ile @ly Arg Thr Lys Thr Leu Val Ser Thr Ala Gly
195 200 205 :
gta gag aag gea ckt age ctg ggg gka act aaa ctg gtc gag cga tgg 672
Val G@lu Lys Ala Leu Ser Leu Gly Val Thr Lys Leu Val Glu Arg Trp
2190 215 220
att tec gte tet ggt gta get gat gat ccg aat aac tac ctg ttt tge 720
Ile Ser Val Ser Gly Val Ala Asp Rsp Pro Asn Asn Tyr Leu Phe Cys
225 230 235 240
.99 gte aga aaa aat ggt gtk geec gog cea tet gee . acc age cag cta. 768 ... .
Arg Val Arg Lys Asn Gly Val Ala Ala Pro Ser Ala Thr Ser Gln Leu
245 250 255
teca act cge goe ctg gaa gug att ttt gaa goa act cat cga ttg att Ble
Ser Thr Arg Ala Leu Glu Qly Ile Phe Glu Ala Thr His Arg Leu Ile
260 265 270
tac gge get aag gat gac tet ggb cag aga tac ctg geoe tgg tot gga 864
Tyr Gly Ala Lys Asp Asp Ser Gly Oln Arg Tyr Leu Ala Trp Sexr Gly
278 280 285
cac agt goc cgt gte gga gocc gog cga gat atg gee cge get goga gtt 912
His Ser Ala Arg Val Gly Ala Ala Arg asp Met Ala Arg Ala Gly Val :
- 290 .. L e 298 300 e R
tca ata ccg gag atc atg caa get gyt gge tgg ace aat gta aat att 960
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Ser Ile Pro Glu Ile Met Gln Ala Gly Gly Trp Thr Asn Val Asn Ile
305 310 - 318 320

gtc atg aac tat ate cat aac ctg gat agt gam aca ggg gea atyg gtg 1008
Val Met Asn Tyr Ile Arg Asn Leu Asp Ser Glu Thr Gly Ala Met Val
325 330 335

cge ctg cbtg gaa gat gge gat tag 1032
Arg Leu Leu Glu Asp Gly Asp *
340 :

<210> 31

<211ls 343

<212 PRT

<2135> Egcherichia Coli

<400> 31
Met Ser Asn Leu Leu Thr Val His Gln Asn Leu Pro Ala Leu Pro Val
1 5 - 10 15
Asp Ala Thr Ser Asp Glu Val Arg Lys Asn Leu Met Asp Met Phe Arg
20 25 30

Asp Arg Gln Ala Phe Ser Glu His Thr Trp Lys Met Leu Leu Ser Val
35 40 45 '

Cys Arg Ser Trp Ala Ala Trp Cys Lys Leu Asn Asn Arg Lys Trp Phe

50 55 60

Pro Ala Glu Pro Glu Asp Val Arg Asp Tyr Leu Leu Tyr Leu Gln Ala

65 70 75 80

Arg Gly Leu Ala Val Lys Thr Ile Gln Gln His Leu Gly Gln Leu Asn

Met Leu His Arg Arg Ser Gly Leu Pro Axg Pro Ser Asp Ser Asn Ala
100 105 110
Val Ser Leu Val Met Arg Arg Ile Avrg Lys Glu Asn Val Asp Ala Gly
115 120 125
Glu Arg Ala Lys Gln Ala Leu Ala Phe Glu Arg Thr Asp Phe Asp Gln
_ 130 135 1490
Val Arg Ser Leu Met Glu Asn Ser Agp Arg Cys Gln Asp Ile Arg Asn
145 150 155 160
Leu Ala Phe Leu Gly Ile Ala Tyr Asn Thr Leu Leu Arg Ile Ala Glu
) 165 170 175
Ile Ala Arg Ile Arg Val Lys Asp Ile Ser Arg Thr Asp Gly Gly Ary
180 185 190 .
Met Leu Ile His Ile Gly Arg Thr Lys Thr Leu Val Ser Thr Ala Gly
195 200 . 208
Val Glu Lys Ala Leu Ser Leu Gly Val Thr Lys Leu Val Glu Arg Trp
210 215 220
Ile Ser Val Ser Gly Val Ala Asp Asp Pro Asn Asn Tyr Leu Phe Cys
225 230 235 240
Arg Val Arg Lys Asn Gly Val Ala Ala Pro Ser Ala Thr Ser Gln Leu
245 250 255
Ser Thr Arg Ala Leu Glu Gly Ile Phe Glu Ala Thr His Arg Leu Ile
- . .. 260 . .. 268 . - e 2T0 . .
Tyr Gly Ala Lys Asp Asp Ser Gly @ln Arg Tyr Leu Ala Trp Ser Gly
. ) 275 280 285
Eis Ser Ala Arg Val Gly 2la Ala Arg Asp Met Ala Arg Ala Gly Val
_ 250 295 ’ 300
Ser Ile Pro Glu Ile Met Gln Ala Gly Gly Trp Thr Asn Val Asn Ile
305 310 315 320
Val Met Asn Tyx Ile Arg Asn Leu Asp Ser Glu Thr Gly Ala Met Val
325 330 335
Arg Leu Leu Glu Asp Gly Asp '
340

<210> 32

<211l> 33

<2125 DNA o
<213> Artificial Sequence
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<220>
<223> ‘attBl recognition seqguence

<400> 32
tgaagoctge ttttitatac taacttgage gaa

«210> 33

<21l 25

<212> DNA

<213> Artificial Sequence

<220>
<223> m-att recognition sequence

<221> misc_difference
<222> 18
«223> n is a or g or ¢ oxr tfu

«<400> 33
rkycwgettt yktrtacnaa stsgb

<210> 34

<211 25

«<212> DNA

<213 Artificial Secuence

220>
<223> m-attB recognition sequence

<221> misc_difference
<222> 18
<223> n is a or ¢ or g or t£/u

<40Q0> 34
agecwgettt yktrtacnaa ctsgb

<210> 35

<21ls 25

<212> DNA

«213> Artificial Sequence

<220>
223> m-attR recognition sequence

«<221> misc_difference
<222> 18
<223> n is a or g or ¢ or t/fu

<400> 35
gttecagettt cktrtacnaa ctsgb

<210> 36
<211l> 25
<212> DNA
- «213> Artificial Sequence

<220>
<223> m-atth recognition sequence

. <221> misc_difference
<222 18
<223> n is a or g or ¢ or tfu

<400> 36
_agecwgettt. cktrtacnaa gtsgb

<210> 37
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25

25

25

25




.<223> attR3 recognition sequence
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<21l> 25
<212> DNA
<213> Artificial Sequence

<220
<223> m-attPl recognition sequence

<221> migc_difference
<2225 18
<223> n is a or g or ¢ or t/u

<400> 37
gtteagettt yktrtacnaa gtsgb 25

<210> 38

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<2235 attB2 recognition sequence

<400> 38
agcctgettt cttgtacaaa ctigt : : . 25

<210> 39

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> attR3 recognition sequence

<400> 39
acccagettt cttgtacaaa cttgt 25

<210> 40

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> attR1l recognition seguence

<400> 40
gtteagettt tttgtacaaa cttgt 25

<210> 41
<211l> 25
<212> DNA

<213> Artificial Secuence

<220>
<223> attR2 recognition sequence

<400> 41
gtteagettt cttgtacaaa ctigt 25

210> 42

. <211> 25

<212> DNA
<213> Artificial Seguence

220>

<4005 42
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gtteagettt cttgtacaaa gttog

<210> 43

<211> 25

<212> DNA

<213> Artificial Sequence

«220> .
<223> attlhl recognition =sequence

<400> 43
agcctgettt tttgtacaaa gttgg

<210> 44

<211> 25

<212> DNA

<213> Artificial Segquence

<220>
<223> attlLZ recognition sequence

<400> 44
agectgettt cttgtacaaa gttogg

<210> 45

<211l> 25

<212> DNA

<2135 Artificial Sequence

<220>
<223> attl3 recognition sequence

<400> 45
acccagettt cttgtacaaa gttgg

<210> 446

<211ls> 25

<212> DNA

<213> Artificial Seguence

<220>
<223> atiPl recognition sequence

<400> 46
gttcagettt tttgtacaaa gbttygg

<210> 47

«211> 25

<212> DNA

<213> Artifiecial Sequence

 <220>

<223> attP2,P3 recognition sequence

<400> 47
gttcagettt ctigtacaaa gttgg

<210> 48

<211> 282

<212> DNA

<213> Artificial Seguence

<220>
<223> attP recognition sequence

" <400> 48
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cettgegeta atgetctghbt acaggtecact aataccatct aagtagttga.ttcatagtga 60
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ctgeatatgt totgttitac agtattatgt agtcectgttitt ttatgcaaaa tetaatttaa 120
tatattgata tttatatcat tttacgttte tegttcaget tttttatact aagttggeat 180
tataaaaaag cattgettat caatttgtty caacgaacag gtcactatea ghbcaaaataa 240
aatcattatt tgatttecaat tttgteccac tecchgecte tg 282

<210> 49

<211> 1071

<212> DNA

<213> Artificial Sequence

<220>
<223> nucleotide sequence encoding Integrase EL74R

<221> CDS
<222> (1}...{1071)
<223> Integrase E174R

<400> 49
atg gga aga agg cga agt cat gag cge cgg gat tta cce cet aac ctt 48
Met Gly Arg Arg Arg Ser His @lu Arg Arg Asp Leu Pro Pro Asn Leu

1 5 10 15

tat ata aga aac aat gga tat tac tge tac agg gac cca agg acg ggt S
Tyr Ile Arg Asn Asn Gly Tyr Tyr Cys Tyr Arg Asp Pro Arg Thr Gly

aaa gag ttt gga tta gge aga gac agyg cga ate gea atc act géa get | 144
Lys Glu Phe Gly Leu Gly Arg Asp Arg Arg Ile Ala Ile Thr Glu Ala
35 40 45

ata cag gcc aac att gag tta ttt tea gga cac aaa cac aag cct ctg 192
Ile GIn Ala Asn Ile Glu Leu Phe Ser Gly His Lya His Lys Pro Leu
50 55 60

aca gcg aga atc aac agt gat aat tcc gtt acg tta cat teca tgg ctt 240
Thr Ala Arg Ile Asn Ser Asp Asn Ser Val Thr Leu His Ser Trp Leu
65 70 75 80

gat cge tac gaa aaa atc ctg geo age aga gga atc aag cag aag aca 288
Asp Arg Tyr Glu Lys Ile Leu Ala Ser Arg Gly Ile Lys Gln Lys Thr
85 50 - 95

cto ata aat tac atg age aaa att aaa gca ata agg agg ggt ctg coct 336
Leu Ile Asn Tyr Met Ser Lys Ile Lys Ala Ile Arg Arg Gly Leu Pro
100 105 110

gat get cea ctt gaa gac ate ace aca aaa gaa att geg gea atg cte 384
Asp Ala Pro Leu Glu Asp Ile Thr Thr Lys Glu Ile Ala Ala Met Leu
115 120 125

_aat gga tac ata. gac.gag .ggce.aag gog.gog.tca gec.aag. tta ate aga . 432
Asn Gly Tyr Ile Asp Glu Gly Lys Alz Ala Ser Ala Lys Leu Ile Arg
130 135 140

tea aca ctg age gat gea tie cga gayg gea ata get gaa gge cat ata 480
Ser Thr Leu Ser Asp Ala Phe Arg Glu Ala Ile Ala Glu Gly His Ile
145 150 155 160

aca aca aac cat gtc get geoe act cge gea gea aaa tet aga gta agg 528
. Thr Thr Asn His Val Ala Ala Thr Arg Ala Ala Lys Sexr Arg Val Arg
185 i70 175

aga teca aga ctt acg get gac gaa tac ctg aaa att tat caa gca gea 576
Arg Ser Arg Leu Thr Ala Agp Glu Tyr Leu Lys Ile Tyr Gln Ala Ala
et ABO e 3BE L ABD

gaa teca tea ceca tgt tgg cte aga ctt gea atg gaa ctg get gttt gt 624



T
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Glu Ser Ser Pro Cys Trp Leu Arg Leu Ala Met Glu Leu Ala Val Val
: 195 200 ' 205

acc ggg caa cga gkt ggt gat tta tge gaa atg aag tgg tet gat ate 672
Thr Gly Gln Arg Val Gly Asp Leu Cys Glu Met Lys Txp Ser Asp Ile
210 215 220

gta gat gga tat ctt tat gtc gag caa agc ama aca ggc gta aaa att 720
Val Asp Gly Tyr Leu Tyr Val Glu Gln Ser lys Thr Gly Val Lys Ile -
225 230 2358 _ 240

goc ate cca aca gea ttg cat att gat got ctbc gga ata teca akg aag 768
Ala Ile Pro Thr Ala Leu Hig Ile Azp Ala Leu Gly Ile Sexr Met Lys
245 250 255

gaa aca ctt gat aaa tgc aaa gag att ctt gge gga gaa acc ata att 8lé
Glu Thr Leu Asp Lys Cys Lys Glu Ile Leu Gly Gly Glu Thr Ile Ile
260 265 270

gca tet act cgt cge gaa cog cott tea tee gge aca gta tea agg tat B64
Ala Ser Thr Arg Arg Glu Pro Leu Ser Ser Gly Thr Val Ser Arg Tyr
275 280 285

ttt atg cge gea cga aaa gea tea ggt ctt tee tie gaa ggg gat cog 912
Phe Met Arg Ala Arg Lys Ala Ser Gly lLeu Ser Phe Glu @ly Asp Pro
250 295 300

cet ace ttt cac gag ttg cge agt tig tet gea aga ctc tat gag aag 960
Pro Thr Phe His Glu Leu Arg Ser Leu Ser Ala Arg Leu Tyr Glu Lys
305 310 315 320

cag ata agc gat aag ttt get caa cat ctt cte ggg cat aag teg gac 1008
@ln Ile Ser Asp Lys Phe Ala Gln His Leu Leu @ly His Lys Ser Asp
325 330 335

acc atg geca tea cag tat cogt gat gac aga gge agg gag tgyg gac aaa 1056
Thr Met Ala Ser Gln Tyr Arg Asp Asp Ara Gly Arxrg Glu Trp Asp Lys

340 345 . 350
att gaa atc aaa taa 1071
Ile Glu Ile Lys * :
355
<210> 50
<211> 356
<212> PRT

«<213> Artificial Sequence

<220
<223> Integrase EL174R

 <400> 50

| Met Gly Arg Arg Arg Ser His Glu Arg Arg Asp Leu Pro Pro Asn Leun

| 1 5 i0 15

Tyr Ile Arg Asn Asn Gly Tyr Tyr Cys Tyr Arg Asp Pro Arg Thr Gly
20 25 30

Lys Glu Phe Gly Teu Gly Arg Asp Arg Arg Ile Ala Ile Thr Glu Ala

35 40 45

Ile Gln Ala Asn Ile Glu Leu Phe Ser Gly His Lys His Lys Pro Leu

. 50 55 60

Thr Ala Arg Ile Asn Ser Asp &sn Ser Val Thr Leu His Ser Trp Leu

65 70 75 80

Asp Arg Tyr Glu Lys Ile Leu Ala Ser Arg Gly Ile Lys Gln Lys Thr

85 20 95 .

Leu Ile Asn Tyr Met Ser Lys Ile Lys Ala Ile Arg Arg Cly Leu Pro..
100 . 105 110

Asp Ala Pro Leu Glu Asp Ile Thr Thr Lys Glu Ile Ala Ala Met Leu
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115 120 125
Asn Gly Tyr Ile Asp Glu Gly Lys Ala Ala Ser Bla Lys Leu Ile Arg
. 130 135 140
Ser Thr Leu Ser Asp Ala Phe Arg Glu Ala Ile Ala Glu Gly His Ile
145 . 150 155 - 160
Thr Thr Asn His Val Ala Ala Thr Arg Ala Ala Lys Ser Arg Val Arg
165 170 175
Arg Ser Arg Leu Thr Ala Asp Glu Tyr beu Lys Ile Tyr Gln Ala Ala
180 185 190
Glu Sexr Ser Pro Cys Trp Leu Arg Leu Ala Met Glu Leu Ala Val Val
185 200 205
Thr @ly Gln Arxrg Val Gly Asp Leu Cys Glu Met Lys Trp Ser Asp Ile
210 215 220
Val Asp Gly Tyr Leu Tyr Val @lu Gln Ser Lys Thr Gly Val Iys Ile
225 230 235 240
Ala Ile Pro Thr Ala Leu His Ile Asp Ala Leu Gly Tle Ser Met Lys
245 250 255
Glu Thr Leu Asp Lys Cys Lys Glu Ile Leu Gly Gly Glu Thr Ile Ile
260 265 270
2Ala Ser Thr Axrg Arg Glu Pro Len Ser Ser Gly Thr Val Ser Arg Tyr
275 280 285
Phe Met Arg Ala Arg Lys Ala Ser Gly Leu Ser Phe Glu Gly Asp Pro
220 295 300
Pro Thr Phe His Glu Leu Arg Ser Leu Ser Ala Arg Leu Tyr Glu Lys
305 310 315 320
Gln Ile Ser Asp Lys Phe Ala Gln His Leu Leu Gly His Lys Ser Asp
325 330 335
Thr Met Ala Ser Gln Tyr Arg Asp Asp Arg Gly Aryg Glu Trp Asp Lys
340 345 350
Ile @Glu Ile Lys '
355

<210> 51

<21l> 34

<212> DHA

<213> Artificial Sequence

<220>
<223> Lox P Site

<400> 51 .
ataactteoegt ataatgtatg ctatacgaag ttat 34






