<110>

<120>
<130>

<150>
<151>

<150>
<151>

SEQUENCE LISTING

The Trustees of the University of Pennsylvania

June,
Porter,
Kalos,

Levine,

Carl H
David L

Michael
Bruce L

USE OF CEIMERIC ANTIGEN RECEPTOR-MODIFIED T CELLS TO TREAT CANCER

46483-6001-00-00,601218

61/421,470
2010-12-08

61/502,649
2010-06-29

<160> 27
<170>
<210> 1

<211> 9174
<212> DNA
<213>

<220>
<223>

<400> 1
gegegetcac

cttaatcgce
accgategee
ggcgecattaa
gcectagege
cceccgtoaag
ctcgacccecea
acggttttte
actggaacaa
atttcggect
aaaatattaa
tttgtttatt
aaatgcttea
ttattccctt

aagtaaaaga

tggcegtege
ttgcageaca
cttcoccaaca
gegeggcggy
ccgctecttt
ctctaaatey
aaaaacttga
geeetttgac
cactcaaccc
attggttaaa
cgcecttacaat
tttctaaata
ataatattga
ttttgcggea

tgctgaagat

PatentIn version 3.5

Artificial Sequence

Chemically Synthesized

tttacaacgt
tecacettte
gttgegeage
tgtggtggtt
cgetttette
ggggcteeet
ttagggtgat
gttggagtce
tatcteggte
aaatgagctg
ttaggtggea
cattcaaata
aaaaggaaga

ttttgecette

cagttgggtg

cgtgactggg
gecagatgge
ctgaatggeg
acgcgeageg
ccttocttte
ttagggttce
ggttcacgta
acgttettta
tattcttttg
atttaacaaa
cttttegggg
tgtatceget
gtatgagtat
ctgttzttgce

cacgagtggg

aaaaccctgg
gtaatagega
aatgggacgce
tgaccgectac
tegececacgtt
gatttagtge
gtgggccatc
atagtggact
atttataagg
aatttaacge
aaatgtgege
catgagacaa
tcaacatttc
tcacccagaa

ttacatcgaa

cgttacecaa
agaggcccge
geecctgtage
acttgccecage
cgccggettt
tttacggcac
gcecectgatag
cttgttccaa
gattttgeeg
gaattttaac
ggaaccecta
taaccctgat
cgtgtegeee
acgctggtga

ctggatctca

60
120
180
240
300
360
420
480
540
600
660
720
780
840

900



acageggtaa
ttaaagttet
gtcgeecgeat
atcttacgga
acactgegge
tgcacaacat
ccataccaaa
aactattaac
aggccgataa
ctgataaatc
atggtaagcce
aacgaaatag
accaagttta
tctacgtgaa
tccactgage
tgegegtaat
cggatcaaga
caaatactgtl
cgectacata
cgtgtcttac
gaacgggggg
acctacagceg
atcecggtaag
cctggtatet
gatgctegto
tcetggectt
tggataaccg
agcgecagega
ccgegegttyg
geagtgageg

actttatgct

gatccttgag
gctatgtgge
acactattct
tggcatgaca
caacttactt
gggggatcat
cgacgagegt
tggegaacta
agttgcagga
tggagecggt
cteecegtatce
acagatcget
ctcatatata
gatcettttt
gtcagaccee
ctgetgettyg
gctaccaact
tettetagly
cetegotetg
cgggttggac
ttcgtgeaca
tgagctatga
cggcagggte
ttatagtcct
aggggggegg
ttgctggect
tattaccgee
gtecagtgage
gcecgattcat
caacgcaatkt

teceggetegt

agttttcygee
geggtattat
cagaatgact
gtaagagaat
ctgacaacga
gtaactcgee
gacaccacga
cttactctag
ccacttetge
gagegtgggt
gtagttatct
gagataggtg
ctttagatby
gataatctca
gtagaaaaga
caaacaaaaa
ctttttecga
tageegtage
ctaatcectgt
tcaagacgat
cagcccagct
gaaagoegoea
ggaacaggag
gtcgggtttc
agcectatgga
tttgctcaca
tttgagtgag
gaggaagegqg
taatgcaget
aatgtgagtt

atgttgtgtg

cegaagaacy
ceeqgtattga
tggttgagta
tatgecagtge
tcggaggacce
ttgategtiyg
tgcectgtage
ctteecggea
getcgygceet
ctecgeggtat
acacgacggg
ccltecactgat
atttaaaact
tgaccaaaat
tcaaaggatc
aaccacecygcet
aggtaactgg
taggccacca
taccagtage
agttaccgya
tggagcgaac
cgetteccga
agecgcacgag
gecacctetyg
aaaacgccag
tgttatitec
ctgatacege
aagagcgccee
ggcacgacag
agctcactca

gaattgtgag

2

ttttccaatg
cgcegggeaa
ctcaccagtc
tgcecataacce
gaaggagcta
ggaaccggag
aatggcaaca
acaattaata
tecggeltage
cattgcagca
gagtcaggea
taagcattgy
tcatttttaa
ccettaacgt
ttcttgagat
accageggtiyg
cttcagcaga
cttcaagaac
tgetgccagt
taaggegeag
gacctacacc
agggagaaay
ggagotteea
acttgagegt
caacgegygece
tgcgttatee
tecgecgeage
aatacgcaaa
gtttececgac
ttagycacee

cggataacaa

atgagcactt
gagcaactcg
acagaaaagc
atgagtgala
accgettitt
ctgaatgaag
acgttgcgea
gactggatyg
tggtttattg
ctggggecag
actatggatyg
taactgtcag
tttaaaagga
gagttttegt
ccttttttte
gtttgtttge
gcgeagatac
tetgtageac
ggcgataagt
cggtcggget
gaactgagat
goggacaggt
gggggaaacy
cgatttttgt
tttttacggt
cctgattctg
cgaacgaccyg
ccgectetee
tggaaagcgy
caggetttac

tttcacacag

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



gaaacagcta
agctggagcet
aacgatgagt
ggaagtaagg
tggacgaace
cataaacggg
gaacccactg
tetgttgtgt
ctctageagt
cgacgeagga
agtacgceceaa
agtattaagc
aagaaaaaat
gttaatcctg
ccatcectte
tattgtgtgce
gaagagcaaa
aggaggagat
tgaaccatta
agcagtggga
cgcagegtea
gcagaacaat
gggcatcaag
geteetygggy
tgctagttgg
ggacagagaa
ccagcaagaa
ttggtttaac
cttggtaggt

atattcacca

tgaccatgat
gcaagettaa
tagcaacatg
tggtacgatc
actgaattge
tctetetggt
cttaagccte
gactctggta
ggcgcccgaa
cteggettge
aaattttgac
gggggagaat
ataaattaaa
gectgttaga
agacaggatc
atcaaaggat
acaaaagtaa
atgagggaca
ggagtagcac
ataggagcett
atgacgctga
ttgetgagqg
cagctcecagyg
atttggggtt
agtaataaat
attaacaatt
aagaatgaac
ataacaaatt
ttaagaatag

ttatcgttte

tacgccaage
tgtagtectta
ccttacaagg
gtgcecttatt
cgcattgeag
tagaccagat
aataaagcett
actagagatce
cagggacttg
tgaagcgcge
tagcggaggc
tagatcgega
acatatagta
aacatcagaa
agaagaactt
agagataaaa
gaccacegea
attggagaag
ccaccaaggce
tgttecttgyg
cggtacagge
ctattgagge
caagaatcct
gctetggaaa
ctetggaaca
acacaagctt
aagaattatt
ggetgtggta
tttttgctgt

agacaaacct

gegceaattaa
tgcaatactc
agagaaaaag
aggaaggcaa
agatattgta
ctgagectgg
gecettygagty
ccteagacee
aaagcgaaag
acggcaagag
tagaaggaga
tgggaaaaaa
tgggcaagea
ggctgtagac
agatcattat
gacaccaagg
cagcaagcgyg
tgaattatat
aaagagaaga
agttcttggga
cagacaatta
gcaacagcat
ggctgtggaa
actcatttge
gatttggaat
aatacactce
ggaattagat
tataaaatta
actttctata

cccaaccecq

ccctcactaa
ttgtagtett
caccgtgecat
cagacgggtc
tttaagtgee
gagctetetg
cttcaagtag
ttttagtecag
ggaaaccaga
gcgaggggcyg
gagatgggtyg
ttcggttaag
gggagctaga
aaatactggg
ataatacagt
aagctttaga
ccgctgatet
aaatataaag
gtggtgcaga
gcagcaggaa
ttgtctggta
ctgttgcaac
agatacctaa
accactgcty
cacacgacct
ttaattgaag
aaatgggcaa
ttcataatga
gtgaatagag

aggggacceg

agggaacaaa
gcaacatggt
geegattggt
tgacatggat
tagctcgata
gctaactagg
tgtgtgecey
tgtggaaaat
ggagctctct
gcgactggtg
cgagagegte
geeaggggga
acgattcgea
acagctacaa
agcaaccctce
caagalkagag
tcagacctgg
tagtaaaaat
gagaaaaaag
gecactatggg
tagtgcagea
tcacagtctyg
aggatcaaca
tgecllggaa
ggatggagtg
aatcgeaaaa
gtttgtggaa
tagtaggagg
ttaggcaggy

acaggcccga

2820
2880
2940
3600
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

1560



aggaatagaa
atctcgacgqg
agaaggsaaa
aattccagea
gccagtaaaa
caactgtigy
aggagtaata
gagctgaacat
aggggggatt
acaaactaaa
ggacagcaga
gcagagcgcea
gctgectaga
cttttteeecyg
tttcgeaacg
ggcctettia
gtgattcttg
taaggagccce
gtgegaatet
taaaattttt
ggoecaagalke
gegteeecage
cgggggtagt
gccecgeect
cegetteceg
gcgggtyagt
gactecactg
acgtegtett
dgtggagactg
tttgagtttg

ccatcteagyg

gaagaaggtyg
tatcgattag
gttatcttag
gagacagggc
acagtacata
tgggegggga
gaatctatga
cttaagacag
ggggggtaca
gaattacaaa
gatccagttt
catecgeccac
gaaggtggey
agggtggggg
ggtttgeege
cyggttatgg
atccecgaget
ctiegoetey
ggtggcacct
gatgacctge
tgracactgy
gcacatgttce
ctecaagetgy
gggcggcaag
gcectgetge
cacccacaca
agtaccggge
taggttgggyg
aagttaggcc
gatcttggtt

tgtegtgate

gagagagaga
actgtagceo
tagcagttea
aagaaacage
cagacaatgqg
tcaagcagga
ataaagaatt
cagtacaaat
gtgcagggga
aacaaattac
ggctgeattg
agtccccgag
cygyggtaaac
agaaccgtat
cagaacacag
cceltgegtg
tcgggtigga
Lgettgagtt
tegegectgt
tgcgacgott
tatttoggtt
ggcgaggegy
cecggectget
gctggeecegy
agggagctcea
aaggaaaaqgq
gcecgtecagy
ggaggyggttt
agcttggeac
cattcteaag

tagaggatce

cagagacaga
aggaatatgg
tgtageccagt
atacttccte
cagcaattte
atttggcatt
aaagaaaatt
ggcagtatte
aagaatagta
aaaaattcaa
atcacgtgag
aagttggggg
Lgggaaagtyg
ataagtgeag
gtaagtgceg
cettgaatta
agtgggtggyg
gaggcatggce
ctegetgett
ttettetgge
tttggggecy
ggectgegag
ctggtgecty
tecggecaccag
aaatggagga
gectttecoge
cacctegatt
tatgcgatgg
ttgatgtaat
ccteagacag

atggecttac

4

tcecattegat
cagctagatt
ggatatatag
ttaaaattag
accagtacta
ccctacaatce
ataggacagg
gtccacaatt
gacataatay
aattttcggyg
gcteoeggtge
gaggggtcegg
atatcgtygta
tagtcgcegt
tgtgtggttc
cttecacctyg
agagttcgag
ctgggagcety
tegataagte
aagatagtct
cgggeggega
cgcggecace
gectegegee
ttgcgtgage
cgcggegete
cetcageagh
agttctcgag
agttteccea
tetecttgga
tggttcaaay

cagtgacecge

tagtgaacgyg
gtacacattt
aagcagaagt
caggaagatg
cagttaaqgc
cccaaagtea
taagagatca
ttaaaagaaa
caacagacat
tttattacag
ccgtcagtygg
caattgaace
ctggetccge
gaacgitott
cegegggect
getgcagtac
gcecttgeget
gggecgecege
tctagccatt
tgtaaatgcg
cggggceccgt
agagaatcgga
gcecgtgtate
ggaaagatgy
gggagagcgy
cgoettcatgt
cttttggagt
cactgagtgg
atttgccett
ttttittett

cttgctectyg

4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
588G
5940
6000
6060
120
6180
6240
6300
6360

6420



ccgctggect
tcecetgtetg
agtaaatatt
catacatcaa
gattattctc
cagggtaata
ggtggategg
ggacctggee
tcattacccg
ctgggagtaa
accatcatca
gatgacacaqg
gactactggg
ccaccaacac
cggecagegy
atctgggege
tactgcaaac
gtacaaacta
ggatgtgaac
cagaaccage
aagagacgtg
gygcctgtaca
aaaggcgagce
accaaggaca
caacctctag
tttacgectat
gctttcaﬁtt
ceegttgtea
tggggcattyg

gecacygegy

tgctgctcca
cctctctggg
taaattggta
gattacactc
tcaccattag
cgcttcegta
geggtggtyy
tggtggegece
actatggtgt
tatggggtag
aggacaactc
ccatttacta
gccaaggaac
cggcgeceac
<gggggygcege
ccttggecgg
ggggcagaaa
ctcaagagga
tgagagtgaa
tctataacga
geecgggacee
atgaactgcea
gccggagyggyg
cctacgacge
attacaaaat
gtggatacge
tctectectt
ggcaacygtgg
ccaccacctqg

aactcatege

cgceegecagqg
agacagagtc
tcagcagaaa
aggagtccca
caacctggag
cacgttegga
gtcgggtgge
ctcacagagc
aagctggatt
tgaaaccaca
caagagccaa
ctgtgccaaa
ctcagtcace
catcgegteg
agtgcacacg
gacttgtggg
gaaacteciy
agatggctgt
gttcagecagyg
gctcaatcta
tgagatgggg
gaaagataag
caaggggcac
ccttecacatyg
ttgtgaaaga
tgetttaaty
gtataaatcc
cgtggtgtgce
tcagctcctt

cgactgectt

coggacatoo
accatcagtt
ccagatggaa
tcaaggttca
caagaagata
ggggggacca
ggcggatoty
ctgtccgtea
cgcecagecte
tactataatt
gttttcttaa
cattattact
gtctectcaa
cagececetgt
agggggetgg
gtcecttetee
tatatattca
agectgecgat
agcgeagacyg
ggacgaagag
ggaaagccga
atggcggagg
gatyggecctte
caggecectge
ttgactggta
cetttgtate
tggttgetgt
actgtgttty
tccgggactt

goccgetget

agatgacaca
gcagggcaag
ctgttaaact
gtggcagtygg
ttgccactta
agctggagat
aggtgaaact
catgcactgt
cacgaaagqgg
cagctceteaa
aaatgaacag
acggtggtag
ccecgacgee
cectgegece
acttegcectg
tgtcactggt
aacaaccatt
tteccagaaga
cceceecgegta
aggagtacga
gaaggaagaa
cctacagtga
accagggtet
ceccetegeta
ttcttaacta
atgctattge
ctcttiatga
ctgacgcaac
tegetitecce

ggacagggge

gactacatce
tcaggacatt
cctgatctac
gtctggaaca
cttttgecaa
cacaggtyggce
gcaggagtca
ctcagaggte
tetggagtgg
atccagactg
tctgeaaact
ctatgctatg
agcgecgega
agaggcgtge
tgatatctac
tatcaccctt
tatgagacca
agaagaagga
caagcagggce
tgttttggac
ccectcaggaa
gattgggatg
cagtacagcee
agtcegacaat
tgttgctcet
ttceecgtate
ggagttgtag
ceccecactggt
cctecctatt

tcggetgttg

6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
1260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160

8220



ggcactgaca
tgtgttgceca
cecageggace
cttegeccte
cggtaccttt
aaaagggaygyg
gtactgggtc
acccactget
tgttgtgtga
ctagcagtag
tatcagagag
gcatcacaaa
aactcatcaa
ccegececta
tatttatgca
cttttttgga
<210> 2

<211> 228
<212> DNA
<213>

<220>
<223>

<400> 2
atgtagtetht

gccttacaag
cgtgeettat
ccgeattgea
<210> 3

<211> 98

<212> DNA
<213>

<220>
<223>

<400> 3

attcegtagt
cctggattet
ttectteceg
agacgagteg
aagaccaatyg
actggaaggg
tctctggtta
taagectcecaa
ctctggtaac
tagttcatgt
tgagaggaac
tttcacaaal
tgtatcttat
actecgecca
gaggccgagg

ggecctaggga

atgcaatact
gagagaaaaa
taggaaggca

gagatattgt

gttgtegggy
gegegggacy
cggeetgetyg
gatctccott
acttacaaqqg
ctaattcact
gaccagatct
taaagcttge
tagagatcece
catcttatta
ttgtttattg
aaagcalltt
catgtetgge
gttecegeccea
ccgeetegge

cgtacccaat

Artificial Sequence

Chemically Synthesized

cttgtagtcet
gcaccgtgea
acagacggygt

atttaagtge

Artificial Sequence

Chemically Synthesized

aagctgacgt cctttecatg

teceottetget
ccggctetge
tgggeegect
cagctgtaga
cccaacgaag
gagcetggga
cttgagtget
tecagaccett
ttcagtattt
cagettataa
tttcactgca
tctagetate
ttetecegeee
ctctgagcta

tegecectata

tgcaacatgg
tgcecgattgg
ctgacatgga

ctagctegat

acgtoecttce
ggcctecttee
cceegectgg
tcttagecac
acaagatctyg
gctetetgge
tcaagtagtyg
ttagtcagtg
ataacttgea
tggttacaaa
ttectagtigt
cegecectaa
catggctgac
ttccagaagt

gtgagtcgta

getgetegee
ggcccteaat
gcgtetiege
aattcgaget
tttttaaaaqg
ctttttgett
taactaggga
tgtgecegtce
tggaaaatct
aagaaatgaa
taaagcaata
ggtttgteca
cteccgececat
taattttttt
agtgaggagg

ttac

taacgatgag ttagcaacat

tggaagtaag

ttggacgaac cactgaattg

acataaac

gtggtacgat

gggtctetet ggttagacca gatcetgagee tgggagectct ctggetaact agggaaccca

6

8280
8340
8400
8460
8520
8580
8640

8700

" 8760

8820
8880
8940
9000
9060
9120

9174

60
120
180

228

60



ctgcttaage ctcaataaag cttgecttga gtgcttca

<210> 4
<211> B85
<212> DNA&
<213>
220>
<223>
<400> 4

Artificial Sequence

Chemically Synthesized

agtagtgtgt gccegtotgt tgtgtgactce tggtaactag agatcccteca gaccctttita

gtcagtgtgg aaaatctcta gcagt

<210> 5

<211> 1377
<212> DNA
<213>

<220>
<223>

<400> 5
cgaacaggga

ttgctgaagce
tgactagegg
gaattagatc
Laaaacatat
tagaaacate
gatcagaaga
ggatagagat
gtaagaccac
gacaattgga
gcacccacca
gctttgttee
ctgacggtac
agggctattg
caggcaagaa
ggttgetctyg

aaatctctgg

cttgaaagcyg
gcgcacggca
aggctagaag
gegatgggaa
agtatgggea
agaaggctgt
acttagatca
aaaagacacc
cgcacagcaa
gaagtgaatt
aggcaaagag
ttgggttett
aggccagaca
aggegeaaca
tcctyggetigt
gaaaactcat

aacagatttyg

Artificial Sequence

Chemically Synthesized

aaagggaaac
agaggcgagyg
gagagagatyg
aaaattcggt
agcagggagce
agacaaatac
ttatataata
aaggaagctt
gcggecgety
atataaatat
aagagtggtg
gggageagca
attattgtct
geatetgttg
ggaaagatac
ttgcaccact

gaatcacacy

cagaggagcet
ggcggegact
ggtgcgagag
taaggccagg
tagaacgatt
tgggacagcet
cagtagcaac
tagacaagat
atcttcagac
aaagtagtaa
cagagagaaa
ggaagcacta
ggtatagtgce
caactcacag
ctaaaggatc
gctgtgectt

acctggatgg

ctetegacge
ggtgagtacyg
cgtcagtatt
gggaaagaaa
cgcagttaat
acaaccatcce
cctetattgl
agaggaagag
ctggaggagg
aaattgaacc
aaagagcagt
tgggegeage
agcagcagaa
tctggggeat
aacagctcct
ggaatgctag

agtgggacag

aggactegge
ccaaaaattt
aageggggga
aaatataaat
cctggeetgt
cttcagacag
gtgcatcaaa
caaaacaaaa
agatatgagg
attaggagta
gggaatagga
gtcaatgacg
caatttgctg
caageagete
ggggatttgg
ttggagtaat

agaaattaac

98

60

85

60
120
180
240
300
360
420
480
54¢
60C
660
720
780
840
900
960

1020



aattacacaa
gaacaagaat
aattggctgt
atagtttitcg
tttcagacece
ggtggagaga
<210> &

<211> 547
<212> DNA
<213>

<220>
€223>

<400> &
tagactgtag

tggtagcagt
ggcaagaaac
atacagacaa
ggatcaagca
tgaataaaga
caqcagtaca
acagtgcagg
azaaacaaat
tttgget

<210> 7%

<211>

<212>
<213>

DNA

<220>
<223>

<400> 7

gettaataca
tattggaatt
ggtatatazaa
ctgtacttte
accteccaac

gagacagaga

cccaggaata
tcatqtagee
agcatacttc
tggcaqgcaat
ggaatttgge
attaaagaaa
aatggcagta
ggaaagaata

tacaaaaatt

1178

cteccttaatt
agataaatgyg
attattcata
Latagtgaat
cccgagyggga

cagatcecatt

Artificial Segquence

Chemically Synthesized

tggeagetag
agtggatata
ctcttaaaat
ttcaccagta
attccctaca
attataggac
ttcatccaca
gtagacataa

caaaatttte

Artificial Sequence

Chemically Synthesized

gctceggtge cegtecagtgg gcagagcegea

gaggggtegg
atgtcgtgta
tagtegeegt

tgtgtggtte

caattgaacc
ctggctcege
gaacgltctt

cecgegggect

ggtgectaga
cttttteeeg
tttcgcaacg

ggcctettta

gaagaatcgc
gcaagtttgt
atgatagtag
agagttagge
ccegacaggc

cgattagtga

attgtacaca
tagaagcaga
tagcaggaag
ctacagttaa
atccecaaag
aggtaagaga
attttazaag
tagcaacaga

gggtttatta

catecgeccac
gaaggtggey
agggtggggg
ggtttgecege

cgggttatgg

8

aaaaccagca
ggaattggtt
gaggettggt
agggatatte
ccgaaggaat

acggatcteg

tttagaagga
agtaattcca
atggcecagta
ggecgeetgt
tcaaggagta
tcaggctgaa
aaaagggggyg
catacaaact

cagggacage

agtcececgag
cggggtaaac
agaaccgtat
cagaacacag

cccttgegtg

agaaaagaat
taacataaca
aggtttaaga
accattatcg
agaagaagaa

acggtat

aaagttatct
gcagagacag
aaaacagtac
tggtgggeqgy
atagaatceta
catcttaaga
attgggggyt
aaagaattac

agagatccag

aagttggggg
tgggaaagty
ataagtgcag
gtaagtgeeyg

cettgaatta

1080

1140

1260

1260

1320

1377

%0

120

180

240

300

360

420

480

540

547

60

120

180

240

300



cttccacctyg
agagttcgag
ctgggegety
tcgataagte
aagatagtect
cgggcggega
cgcggecace
gcetecgegee
ttgegtgage
cgcggegete
cGtcagecegt
agttctcgag
agtttcecea
taetecttgga
tggttcaaag
<210> 8

<211>

<212>
<213>

DNA
<220>
<223>»

<400> 8
atggcecttac

ccggacatece
agcatcagtt
ccagatggaa
tcaaggttca
caagaagata
dggggggacca
ggcggatety
ctgtecgtea

cgccagecte

1459

gctgeagtac
gcettgeget
gggecgacge
tctageccatt
tgtaaatgceg
cggggcccgt
gagaatcgga
geegtgtate
ggaaagatgg
gggagageqgq
cgetteatgt
cttttggagt
cactgagtygg
atttgeccctt

tttttttett

cagtgaccge
agatgacaca
gecagggcaag
ctgttaaact
gtggcagtgg
ttgeccactta
agctyggagal
aggtgaaact
catgcactgt

cacgaaaggg

gtgattcttg
taaggagccc
gtgcgaatcet
taaaattttt
ggccaagatce
gegteceage
cgggggtagt
gecceegeeet
ccgetteecyg
gegggtgagt
gactecactg
acgtegtett
gtggagactg
tttgagtttg

ccatttcagyg

Artificial Seguence

Chemically Synthesized

cttgctectyg
gactacatcc
tcaggacatt
cctgatctac
gtctggaaca
cttttgecaa
cacaggtggc
gcaggagtca
ctcaggggtc

tetggagtgg

atcecegagoet
cttcgecteg
ggtggcacct
gatgacctge
tgcacactgg
gcacatgtte
ctecaagcectyg
gggcggcasag
geceetgelge
cacocacaca
agtaccggge
taggttgggg
aagttaggece
gatcttggtt

tgtcgtga

cegetggect
tccectgtetyg
agraaatatt
catacatcaa
gattattctce
cagggtaata
ggtggetogg
ggacctyggece
tcattacccg

ctgggagtaa

tcgggttgga
tgettgagtt
tecgegeetgt
tgegacgett
tattteggtt
ggcgaggeyyg
ccggectget
gctggeeegg
agggagctca
aaggaaaagq
geegtecagyg
ggaggggttt
agcettggeac

cattctcaag

tgctgctcca
cctotetggg
tazattggta
gattacactce
tcaccattag
cgcttecegta
geggtagtag
tggtggegee
actatggtgt

tatgggatag

agtgggtggg
gaggcetage
ctcgetgett
tttttctgge
tttggggeeg
ggcctgcgag
ctggtgcctg
tcggcaccag
aaatggagga
gcctttecgt
cacctecgatt
tatgcgatgg
ttgatgtaat

cctcagacag

cgcegccagg
agacagagtc
tcagcagaaa
aggagtccca
caacctggay
cacgttcgoa
gtcgggtgge
cteacagage
aagctggatt

tgaaaccaca

360
120
180
540
600
660
720
780
840
900
960
1020
1680
1140

1178

60
12¢
180
240
300
360
420
480
540

600



tactataatt
gttttettaa
cattattact
gtcteoctcaa
cagcecctygt
agggggctyyg
gteettetec
tatatattea
agctgecgat
agcgcagacyg
ggacgaagag
ggaaagcega
atggeggagg
gatggcctit
caggecctge
<210> 9

<211> 591
<212> DRA
<213>

<220>
<223>

<400> 8
atcaacctet

cttttacget
tggettteat
ggecegttgt
gttggggcat
ttgecacgge
tgggcactga
cctgtgttge
atccagegga

gcettcgece

cagetekeaa
aaatgaacag
acggtggtay
ccacgacgee
ceetygegeee
acttcgectyg
tgtcactggt
aacaaccatt
ttccagaaga
ccocegegta
aggagtacga
gaaggaagaa
cctacagtga
accagggtct

ccecteget

ggattacaaa
atgtggatac
tttctectee
caggcaacgt
tgccaccace
ggaactcatc
caattcegtg
cacctggatt
cottecttec

tcagacgagt

atccagactg
tctgcaaact
ctatgetatyg
agcgocgega
agaggcegtgce
tgatatctac
tatcaccctt
tatgagacca
agaagaagga
caagcaggge
tgttttggac
cccteaggaa

gattgggatyg

cagtacagce

Artificial Sequence

Chemically Synthesized

atttgtgaaa
gctgetttaa
ttgtataaat
ggcgtggtgt
tgtcagetcee
gecgectgee
gtgttgtcgg
ctgegeggga
cgcggectge

cggatctece

accatcatca
gat.gacacag
gactactggy
ccaccaacac
cggccageygy
atctgggege
tactgcaaac
gtacaaacta
ggatgtgaac
cagaaccagec
aagagacgtg
ggcetgtaca
aaaggegage

accaaggaca

gattgactgg
tgecetttgta
cctggttget
gcactgtgtt
tttccgggac
ttgececgety
ggaagctgac
cgteocttectg
tgceggetcet

tttgggecge

10

aggacaacte
ccatttacta
gccaaggaac
cggegeecac
€gggggygcygce
cettggeegyg
ggggcagaaa
ctcaagagga
tgagagtgaa
tctatgacga
gecgggaccec
atgaactgca

gcecggaggygg

cctacgacge

tattcttaac
tcatgctatt
gtetetttat
tgectgacgea
tttegetlte
ctggacaggg
gtecttteea
ctacgtcect
gcggectett

cteeeegect

caagagccaa
ctgtgccaaa
ctcagtcace
catcgegteqg
agtgcacacgqg
gacttgtyggyg
gaaactcctyg
agatggctagt
gttcagcaygg
gctcaatcta
tgagatgggg
gaaagataag
caaggggcac

cetteacatg

tatgltgete
gctteecgta
gaggagtogt
acccccactg
ccecteecta
geteyggelbgtl
tggctgcteqg
tcggeectca
cegeglette

g

660
720
780
840
900
260
1020
1080
11490
1200
1260
1320
1380
1440

1459

60
120
180

240

360
420
480
540

591



<210> 10

<211> 98

<212> DA

<213> Artificial Sequence

<220>

<223> Chemically Synthezied

<400> 10

gggtectctet ggttagacca gatctgagce tgggagetet ctggetaact agggaaccca 60
ctgcttaage ctcaataaag cttgecttga gtgettea 98
<210> 11

<211> 84

<212> DNa

<213> Artificial Sequence

<220>
<223> Chemically Synthesized

<400> 11
agtagtgtgt gccegtcetgt tgtgtgacte tggtaactag agateccclcea gacccotitta 60

gtcagtgtygy aaaatctecta gcag 84
<210> 12

<211> 48%

<212> PRT

<213> Artificial Sequence

<220>
<223> Chemically Synthesized

<400> 12

Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu
1 9 10 15

His Ala Ala Arg Pro Asp Ile Gln Met Thx Gln Thr Thr Ser Sexr Leu
20 25 30

Ser Ala Ser Leu Gly Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln
35 40 45

Asp Ile Ser Lys Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr
50 55 60

Val Lys Leu Leu Ile Tyr His Thr Ser Arg Lcu His Ser Gly Val Pro
65 70 75 80

Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile
85 90 95

Ser Asn Leu Glu Gln Glu Asp Tle Ala Thr Tyr Phe Cys Gln Cln Gly
100 105 110

Asn Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Thr
1lis 120 125

i1



Val
145

Leu §

Val

val

Arg

Met

22%

His

Thx

Thr

Ala

Phe

308

Val

Lys

Thr

Glu

Pro

385

Pro

Tyx

Gly
130

Lys

Ser

Ile

Ser

Pro

Cys

2990

Ala

Leu

Lys

Thr

Gly

370

Bla

Arg

Glu

Asn

Gly

Leu

Val

Trp

Trp

195

Thr

Scr

Tyr

val

Ala

275

Arg

Cys

Leu

Leu

Gln

355

Gly

Tyr

Arg

Met

Glu
435

Gly

Gln

Thr

Ile

180

Gly

Ile

Leu

Tyr

Thr

260

Pro

Pro

Asp

Leu

Leu

340

Glu

Cys

Gly
420

Leu

Sex

Glu

Cys

165

Arg

Ser

Ile

Gln

Gly

245

Val

Ile

Ser

325

Tyr

Glu

Glu

Gln

Glu

405

Gly

Gln

Gly

Ser

150

Thr

G1ln

Glu

Lys

Thi

230

Gly

Sex

Ile

Ala

Tyr

310

Leu

Ile

Asp

Leu

Gly

390

Tyr

Lys

Lys

Gly
135
Gly
Val
Pro
Thr
Asp
215
Asp
Serxr
Ser
Ala
Gly
295
Ile
val
Phe
Gly
Arg
375
Gln
Asp

Pro

Asp

Gly

Pro

Pro
Thr
200
Asn
Asp
Tyr
Thr
Ser

280

Gly

Lys

Cys

360

Val

Asn

Val

aArg

Lys
440

Gly

Gly

Gly

Arg

185

Tyr

Ser

Thr

Ala

Thr

265

Gln

Ala

Ala

Thr

Gln

345

Ser

Lys

Gln

Leu

Arg

425

Met

Ser

Leu

val

170

Lys

Tyxr

Lys

Ala

Met

250

Thr

Pro

Val

Leu
330
Pro
Cys
Phe
Leu
Asp
410

Lys

Ala

12

Gly

val

155

Ser

Gly

Asn

Ser

Ile

235

Asp

Pro

Leu

His

Leu

315

Tyr

Phe

Arg

Ser

Tyxr

398

Lys

Asn

Glu

Gly

14¢

aAla

Leu

Leu

Ser

Gln

220

Tyr

Tyr

Ala

Ser

Thr

300

Ala

Cys

Met

Phe

Arg

380

Asn

Arg

Pro

Ala

Gly

Pro

Pro

Glu

Ala

205

Val

Tyxr

Trp

Pro

Leu

285

Arg

Lys

Arg

Pro

365

Ser

Glu

Arg

Gln

Tyr
445

Gly

Sex

Asp

Trp

190

Leu

Phe

Cys

Gly

Arg

270

Arg

Gly

Thr

Pro
350
Glu
Ala
Leu
Gly
Glu

430

Ser

Ser

Gln

Leu

Lys

Leu

Ala

Gln

255

Pro

Pro

Leu

Cys

Gly

335

val

Glu

Asp

Asn

Ar

415

Gly

Glu

Glu

Serx

160

Gly

Gly

Ser

Lys

Lys

240

Gly

Pro

Glu

Asp

Gly

320

Arg

Gln

Ala

Leu

400

Leu

Ile



Gly Met Lys Gly Glu Arg Arg Arg Gly Lys Gly His Asp Gly Leu Tyr

450

455

460

Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu His Met
470

465

Gln Ala Leu Pro Pro Arg

<210> 13
<211> 63
<212> DNA
<213>
<220>
<223>
<400> i3

485

Artificial Sequence

Chemically Synthesized

475

480

atggecttac cagtgacege cttgctectg ccgetggect tgctgeteca cgeccgecagg

cey

<210> 14

<211> 726
<212> DNA
<213>

<220>
<223>

<400> 14
gacatccaga

atcagttgca
gatggaactyg
aggttcagtg
gaagatattg
gggaccaage
ggatctgagg
teegteacat
cageetecac
tataattcag
ttcttaaaaa
cattactacg
tcetea

<210> 1%
<211> 135

tgacacagac
gggcaagtca
ttaaactcet
gcagtgggte
ccacttactt
tggagatcac
tgaaactgca
gcactgtete
gaaagggtct
ctctcaaate
tgaacagtct

gtggtagcta

Artificial Sequence

Chemically Synthesized

tacatcctec
ggacattagt
gatctaccat
tggaacagat
ttgccaacag
aggtggcggt
ggagtcagga
aggggtctea
ggagtggetyg
cagactgacc
gecaaactgat

tgctatggac

ctgtctgecet
aaatatttaa
acatcaagat
tattctctea
ggtaatacgce
ggctegggeyg
cetggeetgg
ttacccgact
ggagtaatat
atcatcaagg
gacacagcca

tactgggyce

13

ctetgggaga
attggtateca
tacactcagyg
ccattadgcaa
ttcegtacac
gtggtgggte
tggcgocecte
atggtgtaag
ggggtagtga
acaactcceaa
tttactactg

aaggaaccte

cagagtcacc
gcagaaacca
agtccceatcea
cetggageaa
gttcygaggy
gggtggegge
acagagcetyg
ctggattege
aaccacatac
gagccaagtt
tgccaaacat

agtcaccgte

60

63

60
120
180
240
300
360
420
480
540
600
660
720

726



<212> DNA
<€213> BArtificial Sequence

<220>
<223> Chemically Synthesized

<400> 15
accacgacyge cagcgecgeg accaccaaca ceggegeeca ccategegte geagceccety

tecectgegee cagaggegtyg ceggecagey goggggggeg cagtgcacac gagggggehy

gacttegocet gtgat

<210> 16
<211> 72
<212> DNA

<213> Artificial Sequence

<220>
<223> Chemically Synthesized

<400> 16
atctacatct gggegecectt ggecgggact tgtggggtece ttctectgte actggttate

accctttact ge

<210> 17
<211> 126
<212> DNA

<213> Artificial Sequence

220>
<223> Chemically Synthesized

<400> 17
aaacggggeca gaaagaaact cctgtatata ttcasacaac catttatgag accagtacaa

actactcaag aggaagatgg ctgtagetge cgatttccag aagaagaaga aggaggatgt

gaactg
<210> 18
<211> 336
<212> DNA

<213> Artificial Sequence

<220>
<223> Chemically Synthesized

<400> 18
agagtgaagl tcagcaggag cgcagacgee ccegegtaca ageagggcca gaagscagete

tataacgagc teaatctagg acgaagagag gagtacgatg ttttggacaa gagacgtgge
cgggaccety agatgggggg aaagcecgaga aggaagaacc ctcaggaagg cctgtacaat

gaactgcaga aagataagat ggcggaggec tacagtgaga tigggatgaa aggcgagege

14

60
120

135

1Y

12

60
120

126

60
120
180

240



cggaggggea aggggcacga tggectitac cagggtetca gtacagccac caaggacacc 3090

tacgacgcece ttcacatgca ggecctgece cctcge 336
<210> 19
<211> 21
<212> PRT
<213> BArtificial Sequence
<220>
<223> Chemically Synthesized
<400> 19
Met Ala Leu Pr¢ Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu
1 5 10 i5
His Ala Ala Arg Pro
20
<210> 20
<213i> 242
<212> PRT

<213> BArtificial Sequence

<220>
<223> <Chemically Synthesized

<400> 20

Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly
1 5 10 15

Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Ser Lys Tyr
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Ile
35 10 45

Tyr His Thr Ser Arg Leu His Ser Gly val Pro Sexr Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asn Leu Glu Gln
65 70 75 80

Glu Asp Ile Ala Thx Tyr Phe Cys Gln Gln Gly Asn Thr Leu Pro Tyr
85 20 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu Tle Thr Gly Gly Gly Gly Ser
100 105 110

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Lys Leu Gln Glu
1:s 120 125

Ser Gly Pro Gly Leu Val Ala Pro Ser Gln Ser Leu Ser Val Thr Cys
130 135 140

Thr Val Ser Gly Val Ser Leu Pro aAsp Tyr Gly Val Ser Trp Ile Arg
145 is0 155 160

15



Gln Pro Pro Arg Lys Gly Leu Glu Trp Leu Gly Val Ile Trp Gly Ser

165 170 175
Glu Thr Thr Tyr Tyr Asn Ser Ala Leu Lys Ser Arg Leu Thr Ile Ile
180 185 190
Lys Asp Asn Ser Lys Ser Gln Val Phe Leu Lys Met Asn Ser Leu Gln
185 200 205
Thr Asp Asp Thr Ala Ile Tyr Tyr Cys Ala Lys His Tyr Tyr Tyr Gly
210 215 220
Gly Ser Tyr Ala Met Asp Tyr Txp Gly Gln Gly Thr Ser Val Thr Val
225 230 235 240
Ser Ser
<210> 21
<211> 47
<212> PRT
<213> Artificial Sequence
220>
<223> Chemically Synthesized
<400> 21
Thre Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala
1 5 10 15
Ser Gln Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Bla Gly
20 25 30
Gly Ala Val His Thr Arg Gly Leu Asp Phe Bla Cys Asp Ile Tyr
35 40 45
<210> 22
<211> 22
<212> PRT
<213> Artificial Sequence
<220>
<223> Chemically Synthesized
<4Q0> 22
Ile Txp Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu Ser Leu
1 5 10 15
Val Ile Thr Leu Tyr Cys
20
<210> 23
<211»> 42
<212> PRT

<213>» Artificial Sequence

<220>
<223> Chemically Synthesized

16



<400>

Lys Arg Gly Arg Lys Lys Leu Leu Tyr Ile Phe Lys Gln Pro Phe HMet

1

<2i0>
<211>
<212>
<213>

<220>
<223>
<400>

1

50

<210>
<211>

23
5
Arg Pro Val Gln Thr Thr Gln Glu Glu
20 25
Pro Glu Glu Glu Glu Gly Gly Cys Glu
35 10
24
112
PRT
Artificial Sequence
Chemically Synthesized
24
Arg Val Lys Phe Ser Arg Ser Ala Asp
[ .
Gln Asn Gln Leu Tyr Asn Glu Leu Asn
20 25
Asp Val Leu Asp Lys Arg Arq Gly Arg
35 40
Pro Arg Arg Lys Asn Pro Gln Glu Gly
55
Asp Lys Met Ala Glu Ala Tyr Ser Glu
10
Arg Arg Gly Lys Gly Ris Asp Gly Leu
85
Thx Lys Bsp Thr Tyxr Asp Ala Leu His
100 108
25
22
DNA

<212>
<213>

<220>
<223>

<400>

gaaagctgac tgececetatt tg

<210>
<211>
<212>
<213>

<220>
<223>

Artificial Sequence

Chemically Synthesized

25

26
22
INA

Artificial Sequence

Chemically Synthesized

10

15

Asp Gly Cys Sexr Cys Arg Phe
30

Leu

Ala

Leu

Asp

heu

Ile

Tyxr

90

Met

17

Pro

Gly

Pro

Tyr

Gly

5

Gln

Gln

Ala

Arg

Glu

Asn

Met

Gly

Ala

Tyy

Arg

Met

45

Glu

Lys

Leu

Leu

Lys Gln
15

Glu Glu
30

Gly Gly

Leu Gln

Gly Glu

Ser Thr

95

Pro Pro
110

Gly

Tyr

Lys

Lys

Arg

Ala

Arg

22



<400>

26

gagaggaagt gctgggaaca at

<210>
<211>
<212>
<213>

<220>
<223>

<400>

27

15

DNA

Artificial Sequence

Chemically Synthesized

27

cteceecagte teotte

18

22

15




