<110>

<120>

<130>

<150>
<151>

<160> 29
<170>
<210> 1
<211>

<212>
<213>

DNA
<220>
<223>

<400> 1
atggecttac

ccgggatceet
gctgagetyg
tttactgget
ggacgtatte
acattgactg
gaggactttyg
ggccaaggga
ggecggtggeyg
gggcagaggy
ttaatgcact
tccaacctag
accctcaata
agggaatatc
agcaccacga
ctgtecctge

ctggacttcg

9228
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cagtgaccge
ctagagcggc
tgaagcctyg
actttatgaa
atccttacga
tagacaaatc
cagtctatta
ccacggtcac
gatcggacat
ccatcatete
ggtaccacca
aagctgygggt
teccatectgt
cgtacacgtt
cgccagcgeco
gcecagaggce

cctgtgatat

SEQUENCE LISTING

J.

046483~-6023-00-W0. 601246

PatentIn version 3.5

Artificial Seguence

Chemically Synthesized

cttgcectectyg
ccagccggece
ggcttcagtyg
ctgggtgaag
tggtgatact
ctectaacaca
ttgtacaaga
cgtctectea
cgagcteact
ctgcaaggec
gaaaccagga
tecetaccagg
ggaggaggag
€ggagggggy
gcgaccaccea
gtgecggcecea

ctacatctgg

cegetggect
atggcccagg
aagatatcct
cagagcecatg
ttctacaacc
gcccacatgg
tacgacggta
ggtggagygcyg
cagtetccag
agccaaagtg
cagcaaccca
tttagtggeca
gatgctgcaa
acaaagttgg
acaccggege
gcggeggggy

gegececttgg

The Trustees of University of Pennsylvania
Powell,
Coukos,
June,

Compositions and Methods for Treating Cancer

tgctgctceca
tgcagctgcea
gcaaggctte
gaaagagcct
agaacttcaa
agctecctgag
gtcgggctat
gttcaggegy
cttetttgge
tcagttttge
aactcctcat
gtgggtctaa
cctattactg
aaataaaacqg
ccaccatege
gcgcagtgea

cegggacttyg

cgccgecagd
gcagtctgga
tggttactca
tgagtggatt
ggacaaggcc
cctgacatct
ggactactygyg
aggtggctct
tgtgtctcta
tggtactagt
ctatcgtgea
gacagacttc
tcagcaaagt
ggeggoeget
gtegecagccee
cacgaggygyyg

tgaggtcett

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



cteetgtcac
ttcaaacaac
cgatttcecag
gacgoeecey
agagaggagt
ccgagaagga
gaggcctaca
ctttaccagg
ctgececectce
tgactggtat
ctttgtatca
ggttgectgtc
ctgtgtttge
cegggactit
ccegetgetg
agctgacgtc
ccttetgeta
cggctetgeg
gggcegecto
agctgtagat
ccaacgaaga
agcetgggag
ttgagtgett
cagacccttt
tcagtattta
agcttataat
ttcactgcat
ctagctatce
atttttttta
tgaggaggcet

gtgagtecgta

tggttatcac
catttatgag
aagaagaaga
cgtacaagca
acgatgtttt
agaaccctca
gtgagattgg
gtcteagtac
gctaagtcga
tcttaactat
tgctattget
tctttatgag
tgacgcaacc
cgetttecee
gacaggggct
ctttecatgg
cgtcecctteg
gcctetteeg
ceegectgga
cttagccact
caagatctyge
ctetctgget
caagtagtgt
tagtcagtgt
taacttgcaa
ggttacaaat
tetagttgtyg
cgccectaac
tttatgcaga
tttttggagy

ttacgegege

cctttactge
accagtacaa
aggaggatgt
gggccagaac
ggacaagaga
ggaaggcctyg
gatgaaaggce
agccaccaag
ctcgacaatc
gttgctectt
tcecegtatgg
gagttgtggce
ccecactggtt
ctcectattg
cggetgttygy
ctgctecgect
gcecctecaate
cgtcttegee
attcgagcecte
ttttaaaaga
tttttgetty
aactagggaa
gtgcecegtcet
ggaaaatctc
agaaatgaat
aaagcaataqg
gtttgtccaa
tccgeccagt
ggccgaggcece
cectaggettt

tcactggcecyg

aaacggggca
actactcaag
gaactgagag
cagctctata
cgtggccggg
tacaatgaac
gagcgccgga
gacacctacg
gacctctgga
ttacgctatg
cttteatttt
ccgttgtcag
ggggcattge
ccacggcgga
gcactgacaa
gtgttgccac
cagcggaccet
ttegecctea
ggtaccttta
aaagggggga
tactgggtct
cccactgctt
gttgtgtgac
tagcagtagt
atcagagagt
catcacaaat
actcatcaat
teccgececatt
geeteggect
tgcgtcecgaga

tegttttaca

gaaagaaact
aggaagatgg
tgaagttcag
acgagctcaa
accctgagat
tgcagaaaga
ggggcaaggyg
acgcecttea
ttacaaaatt
tggatacgcet
cteectecttyg
gcaacgtggce
caccacctgt
actcatcgee
ttecgtaggtg
ctggattctyg
tectteeege
gacgagtcgg
agaccaatga
ctggaaggge
ctctggttayg
aagcctcaat
tctggtaact
agttcatgtc
gagagygaact
ttcacaaata
gtatcttatc
ctecegececa
ctgagetatt
cgtacccaat

acgtegtgac

cctgtatata
ctgtagctgc
caggagcgea
tctaggacga
gggygggaaag
taagatggcg
gcacgatgge
catgcaggee
tgtgaaagat
gctttaatge
tataaatcct
gtggtgtgca
cagetecttt
geetgecttyg
ttgtcgggga
cgegggacgt
ggcctgetge
atctccecttt
cttacaaggce
taattcactc
accagatctyg
aaagcttgcee
agagatccct
atcttattat
tgtttattge
aagcattttt
atgtctgget
tggctgacta
ccagaagtag
tcgeectata

tgggaaaacc

1080

1140

1200

1260

1320

1380

1440

1500

1560

16290

1680

1740

1800

1860

1520

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880



ctggegttac
gcgaagaggce
gegacgegeco
ccgetacact
ccacgttcge
ttagtgettt
ggcecategee
gtggactett
tataagggat
ttaacgcgaa
aaatgtgecge
catgagacaa
tcaacattte
tecacccagaa
ttacatcgaa
ttttccaatg
cgccgggcaa
ctcaccagte
tgccataacce
gaaggagcta
ggaaccggag
aatggcaaca
acaattaata
tceggetgge
cattgcagca
gagtcaggca
taagcattygyg
tcatttttaa
ccettaacgt

ttettgagat

ccaacttaat
cegeaccgat
ctgtagegge
tgcecagegec
cggcttteece
acggcacctc
ctgatagacy
gttccaaact
tttgccgatt
ttttaacaaa
ggaaccccta
taaccctgat
cagtgtcgece
acgctggtga
ctggatctca
atgagcactt
gagcaactcg
acagaaaagc
atgagtgata
accgettttt
ctgaatgaag
acgttgcgca
gactggatgg
tggtttattg
ctggggceay
actatggatg
taactgtcag
tttaaaagga
gagttttcgt

cecttttttte

cgcecttgeag
cgeecettece
gcattaageg
ctagcgecceeg
cgtecaagete
gaccccaaaa
gtttttegee
ggaacaacac
tcggectatt
atattaacgt
tttgtttatt
aaatgcttca
ttatteceocctt
aagtaaaaga
acagcggtaa
ttaaagttcet
gtcgeegeat
atcttacgga
acactgecgge
tgcacaacat
ccataccaaa
aactattaac
aggcggataa
ctgataaatc
atggtaagcce
aacgaaatag
accaagttia
tctaggtgaa
tccactgage

tgcgcgtaat

cacatccccece
aacagttgeg
cggcgggtgt
ctecectttege
taaatcgggg
aacttgatta
ctttgacgtt
tcaaccctat
ggttaaaaaa
ttacaatttce
tttctaaata
ataatattga
ttttgeggea
tgctgaagat
gatccttgag
gctatgtgge
acactattct
tggcatgaca
caacttactt
gggggatcat
cgacgagegt
tggcgaacta
agttgcagga
tggagceggt
ctecegtate
acagatcgct
ctcatatata
gatccttttt
gtcagaccce

ctgctgetty

tttcgeecage
cagcctgaat
ggtggttacg
tttetteect
gctecettta
gggtgatggt
ggagtccacqg
ctcggtctat
tgagctgatt
ccaggtggea
cattcaaata
aaaaggaaga
ttttgectte
cagttgagtg
agttttegee
gcggtattat
cagaatgact
gtaagagaat
ctgacaacga
gtaactcgece
gacaccacga
cttactctag
ccacttctyge
gagcgtgggt
gtagttatct
gagataggtg
ctttagattyg
gataatctca
gtagaaaaga

caaacaaaaa

tggcgtaata
ggcgaatgge
cgcagcegtga
tectttcteg
gggttccgat
tcacgtagtyg
ttctttaata
tettttgatt
taacaaaaat
cttttegggg
tgtatceget
gtatgagtat
ctgtttttge
cacgagtggg
ccgaagaacqg
cccgtattga
tggttgagta
tatgcagtgce
tcggaggacce
ttgategttyg
tgecctgtage
cttececeggcea
gcteggeccet
ctegeggtat
acacgacggyg
cctcactgat
atttaaaact
tgaccaaaat
tcaaaggatc

aaccaccget

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



accagceggtyg
cttecagcaga
cttcaagaac
tgctgecagt
taaggcgcag
gacctacacc
agggagaaag
ggagctteccea
acttgagcgt
caacgcggcc
tgegttatec
tegeegeage
aatacgcaaa
gtttccecegac
ttaggcacce
cggataacaa
cectcactaa
ttgtagtctt
caccgtgeat
cagacgggtce
tttaagtgce
ggagctectct
gettecaagta
cttttagtca
gggaaaccag
gaggggcggce
gatgggtgcg
cggttaagge
gagctagaac
atactgggac

aatacagtag

gtttgtttge
gcgecagatac
tctgtageac
ggcgataagt
cggtcgggcet
gaactgagat
goggacaggt
gggggaaacy
cgatttttgt
tttttacggt
cctgattetyg
cgaacgaccg
ccgectetec
tggaaagegy
caggctttac
tttcacacag
agggaacaaa
gcaacatggt
gecegattggt
tgacatggat
tagctcgata
ggctaactaqg
gtgtgtgcce
gtgtggaaaa
agcteteteg
gactggtgag
agagcgtcag
cagggggaaa
gattcgeagt
agctacaacc

caaccctceta

cggatcaaga
caaatactgt
cgcecctacata
cgtgtecttac
gaacggggygyg
acctacagey
atccggtaag
cctggtatet
gatgctcgte
tcectggecett
tggataacecyg
agcgcagcga
ccgegegttg
gcagtgageg
actttatgcet
gaaacagcta
agectggagcet
aacgatgagt
ggaagtaagg
tggacgaacc
caataaacyg
ggaacccact
gtctgttgtg
tctetageag
acgcaggact
tacgccaaaa
tattaagcgyg
gaaaaaatat
taatcctgge
atcccttcag

ttgtgtgcat

gctaccaact
ccttctagtyg
cctegetectg
cgggttggac
ttegtgeaca
tgagectatga
cggcaggygtce
ttatagtect
agggggacygyg
ttgctggect
tattaccgec
gtcagtgagce
gcegatteat
caacgcaatt
tcecggetegt
tgaccatgat
gcaagcttaa
tagcaacatg
tggtacgatc
actgaattge
gtetetctgg
gcttaagect
tgactctggt
tggcgeccga
cggcttgetg
attttgacta
gggagaatta
aaattaaaac
ctgttagaaa
acaggatcag

caaaggatag

4

ctttttccga
tagcegtagt
ctaatcctgt
tecaagacgat
cagcccagct
gaaagcgcca
ggaacaggag
gtegggttte
agcctatgga
tttgctecaca
tttgagtgag
gaggaagcyy
taatgcagct
aatgtgagtt
atgttgtgtyg
tacgccaage
tgtagtctta
ccttacaagg
gtgcettatt
cgcattgecag
ttagaccaga
caataaagct
gactagagat
acagggacct
aagcgcgcac
geggaggeta
gatcgcgatg
atatagtatyg
catcagaaqgq
aagaacttag

agataaaaga

aggtaactgg
taggccacca
taccagtgge
agttaccgga
tggagcgaac
cgcttecega
agcgcacgag
gccacctcty
aaaacgccag
tgttctttece
ctgataccgce
aagagcgeca
ggcacgacayg
agctcactceca
gaattgtgag
gcgcaattaa
tgcaatactce
agagaaaaag
aggaaggcaa
agatattgta
tctgagcecta
tgcettgagt
ceceteagace
gaaagcgaaa
ggcaagagge
gaaggagaga
ggaaaaaatt
ggcaagcagyg
ctgtagacaa
atcattatat

caccaaggaa

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

6300

6360

6420

6480

6540



gctttagaca
getgatetto
atataaagta
ggtgcagaga
agcaggaagc
gtctggtata
gttgecaacte
atacctaaag
cactgectgty
acgacctgga
attgaagaat
tgggcaagtt
ataatgatag
aatagagtta
ggaccegaca
attcgattag
ctagattgta
tatatagaag
aaattagcag
agtactacag
tacaatccce
ggacaggtaa
cacaatttta
ataatagcaa
tttogggttt
ceggtgeceyg
gggtcggeaa
tegtgtactg
tcgecegtgaa

gtggttcceg

agatagagga
agacctggag
gtaaaaattg
gaaaaaagag
actatgggceg
gtgcagcagce
acagtctgag
gatcaacagc
ccttggaatg
tggagtggga
cgcaaaacca
tgtggaattg
taggaggctt
ggcagggata
ggccegaagyg
tgaacggatc
cacatttaga
cagaagtaat
gaagatggcc
ttaaggecge
aaagtcaagg
gagatcaggc
aaagaaaagg
cagacataca
attacaggga
tecagtgggea
ttgaaccggt
gctcegeett
cgttettttt

cgggectgge

agagcaaaac
gaggagatat
aaccattagg
cagtgggaat
cagcctcaat
agaacaattt
gcatcaagceca
tcectggggat
ctagttggag
cagagaaatt
gcaagaaaag
gtttaacata
ggtaggttta
ttcaccatta
aatagaagaa
tcgacgatat
aggaaaagtt
tccagcagag
agtazaaaaca
ctgttggtygg
agtaatagaa
tgaacatett
ggggattggg
aactaaagaa
cagcagagat
gagcgceacat
gcctagagaa
tttcececgagg
cgcaacgggt

ctetttacgg

aaaagtaaga
gagggacaat
agtagcacce
aggagcetttg
gacgctgacy
gctgagggcet
gctccaggea
ttggggtige
taataaatect
aacaattaca
aatgaacaag
acaaattggce
agaatagttt
tegtttecaga
gaaggtggag
cgattagact
atcttggtag
acagggcaag
gtacatacag
geggggatcea
tctatgaata
aagacagcag
gggtacagtg
ttacaaaaac
ccagtttggce
cgcecacagt
ggtggcgegg
gtgggggaga
ttgecegececag

gttatggccce

ccaccgeaca
tggagaagtg
accaaggcaa
ttccttgggt
gtacaggcca
attgaggcge
agaatcctgg
tctggaaaac
ctggaacaga
caagcttaat
aattattgga
tgtggtatat
ttgctgtact
ceccacctece
agagagacag
gtagcccagg
cagttcatgt
aaacagcata
acaatggcag
agcaggaatt
aagaattaaa
tacaaatgge
caggggaaag
aaattacaaa
tgcatacgcey
ccccgagaag
ggtaaactgg
accgtatata
aacacaggta

ttgcgtgect

gcaagcgygcec
aattatataa
agagaagagt
tcttgggagc
gacaattatt
aacagcatct
ctgtggaaag
tcatttgecac
ttggaatcac
acactecctta
attagataaa
aaaattattc
ttctatagtg
aaccccgagg
agacagatcc
aatatggcag
agccagtgga
cttcectetta
caatttcace
tggcattcce
gaaaattata
agtattcatc
aatagtagac
aattcaaaat
tegtgagget
ttggggggag
gaaagtgatg
agtgcagtag
agtgccgtgt

tgaattactt

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340



ccacctgget
gttcgaggcece
ggegetgggyg
ataagtctct
atagtcttgt
geggoegacyy
ggccaccgag
tcgegecgee
cgtgagegga
ggegetegyyg
cagecgtege
tctegagett
ttcececacac
ccttggaatt
ttcaaagttt
<z210> 2
<211> 63
<212> DNA
<213>

<220>
<223>

<400> 2

gcagtacgtyg
ttgcgcttaa
ccgecegegta
agccatttaa
aaatgcggge
ggccegtgoey
aatcggacqgqg
gtgtatcgec
aagatggceg
agagegygygceyg
ttcatgtgac
ttggagtacg
tgagtgggtg
tgeecttttt

ttttettcea

attcttgate
ggagcccecctt
cgaatctggt
aatttttgat
caagatctge
tececcagegea
gggtagtctce
ccgeectggy
cttceccggcece
ggtgagtcac
tccacggagt
tcgtctttag
gagactgaag
gagtttggat

tttcaggtgt

Artificial Sequence

Chemically Synthesized

ccgagetteg
cgcctegtge
ggcaccttcyg
gacctgctge
acactggtat
catgttcgge
aagctggeceg
cggeaaggcet
ctgectgcagg
ccacacaaag
accgggcgcec
gttgggggga
ttaggccage
cttggttcat

cgtgagctag

ggttggaagt
ttgagttgag
cgectgtete
gacgcttttt
tteggttttt
gaggcgggage
gcectgctetyg
ggcceyggteyg
gagctcaaaa
gaaaagggcc
gtccaggeac
ggggttttat
ttggecacttg
tctcaagcct

ctctagag

gggtgggaga
gecetagectg
gctgcttteg
ttctggcaag
ggggcecgegy
ctgcgagegce
gtgecectggee
gcaccagttg
tggaggacygc
tttcegtect
ctcgattagt
gcecgatggagt
atgtaattct

cagacagtgg

atggecttac cagtgaccge cttgctectg cecgctggect tgetgectecca cgccgecagg

ceyg

<210> 3
<211> 768
<212> DNA
<213>
<220>
<223>
<400> 3
tctagagceygy
gtgaagectyg
tactttatga
catccttacyg

Artificial Sequence

Chemically Synthesized

ccecageegge catggeccag gtgcagetge

gggcttcagt gaagatatcec tgcaaggctt

actgggtgaa gcagagccat ggaaagagce

atggtgatac tttctacaac cagaacttca

agcagtctgyg
ctggttactc
ttgagtggat

aggacaaggc

agctgagctg
atttactgge
tggacgtatt

cacattgact

8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180

9228

60

63

60
120
180

240



gtagacaaat
gecagtctatt
accacggtca
ggatcggaca
gececatcatet
tggtaccacc
gaagctygggy
atccatcety
ccgtacacgt
<210> 4

<211> 135
<212> DNA

<213>

<220>
<223>

<400> 4

accacgacge cagcgeegeyg accaccaaca ccggegcecca ccategegte geageccctg

tcecetgeogee cagaggcgtyg ceggccagedg goedggggggeg cagtgcacac gagggggctg

cctctaacac
attgtacaag
ccgtetecte
tcgagetcac
cctgcaaggce
agaaaccagyg
tteectaccag
tggaggagga

tcggaggggy

agcceacatg
atacgacggt
aggtggagge
tcagtcteca
cagccaaagt
acagcaaccc
gtttagtgge
ggatgctgca

gacaaagttg

Artificial Sequence

Chemically Synthesized

gacttcgect gtgat

<210> 5

<211> 72

<212> DNA

<213> Artificial Sequence
<220>

<223> Chemically Synthesized
<400> 5

atctacatct gggegecctt ggececgggact tgtggggtece ttctectgtce actggttate

accctttact gc

<210> 6

<211> 126

<212> DNA

<213> Artificial Seguence
<220>

<223> Chemically Synthesized
<400> &

aaacggggca gaaagaaact cctgtatata ttcaaacaac catttatgag accagtacaa

gagctcectga
agtcgggcecta
ggttcaggcey
gettettigg
gtcagttttg
aaactcctca
agtgggtcta
acctattact

gaaataaaac

gcctgacatc
tggactactg
gaggtggcte
ctgtgtctet
ctggtactag
tctatcgtgce
agacagactt

gtcagcaaaqg

gggcggcece

tgaggacttt
gggcecaaggy
tggeggtgge
agggcagagyg
tttaatgcac
atccaaccta
cacccteaat

tagggaatat

300

360

420

480

540

600

660

720

768

60

120

135

60

72

60



actactcaag aggaagatgg ctgtagctge cgatttccag aagaagaaga aggaggatgt

gaactyg

<210> 7

<211> 336

<212> DNA

<213> Artificial Seguence

<2205

<223> Chemically Synthesized
<400> 7

agagtgaagt tcagcaggag cgcagacgcoe
tataacgage tcaatctagg acgaagagag
cgggaccotyg agatgggggg aaagecgaga
gaactgcaga aagataagat ggcggaggcc
cggagggygca aggggcacga tggectttac
tacgacgccec ttcacatgca ggccctgece
<210> 8

<211> 182

<212> DNA

<213> Artificial Sequence

<220>

<223>» Chemically Synthesized
<400> 8

ccegegtaca
gagtacgatg
aggaagaacc
tacagtgaga
cagggtctca

cctegce

agcagggeca
ttttggacaa
ctcaggaagg
ttgggatgaa

gtacagccac

gaaccagctc
gagacgtgge
cctgtacaat
aggcgagcge

caaggacacce

gggtctctet ggttagacca gatctgagee tgggagetct ctggectaact agggaacccea

ctgcttaage ctcaataaag cttgecttga gtgettcaag tagtgtgtge ccegtctgttg

tgtgactctg gtaactagag atccctcaga cccttttagt cagtgtggaa aatctcetage

ag

<210> 9

<211> 229

<212> DNA

<213> Artificial Sequence
<220>

<223> Chemically Synthesized
<400> 9

atgtagtcett atgcaatact
gecttacaag gagagaaaaa
cgtgecttat taggaaggcea

ccgecattgea gagatattgt

cttgtagtct
gcaccgtgea
acagacgggt

atttaagtgc

tgcaacatgg taacgatgag ttagcaacat
tgccgattgg tggaagtaag gtggtacgat
ctgacatgga ttggacgaac cactgaattg

ctagctcecgat acaataaac

120

126

€0

120

180

240

300

336

&0

120

180

182

60

120

180

229



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

10
1372
DNA

<220>
<223>

<4Q00> 10
gaacagggac

tgaagcgege
tagcggaggce
tagatcgega
acatatagta
aacatcagaa
agaagaactt
agagataaaa
gaccaccgca
attggagaag
ccaccaaggc
tgttcettygg
cggtacagge
ctattgaggce
caagaatcect
gctctggaaa
ctctggaaca
cacaagctta
agaattattg
gctgtggtat
ttttgctgta
gacccaccte
agagagagac
<210>

<211>
<212>

11
540
DNA

ctgaaagcga
acggcaagag
tagaaggaga
tgggaaaaaa
tgggcaagea
ggctgtagac
agatcattat
gacaccaagg
cagcaagcgg
tgaattatat
aaagagaaga
gttecttggga
cagacaatta
gcaacageat
ggctgtggaa
actcatttge
gattggaatc
atacactcct
gaattagata
ataaaattat
ctttetatag
ccaaccccga

agagacagat

Artificial Sequence

Chemically Synthesized

aagggaaacc
gcgaggggeyg
gagatgggtyg
tteggttaag
gggagctaga
aaatactggyg
ataatacagt
aagctttaga
ccgetgatet
aaatataaag
gtggtgcaga
gcagcaggaa
ttgtctggta
ctgttgcaac
agatacctaa
accactgctg
acacgacctyg
taattgaaga
aatgggcaag
tcataatgat
tgaatagagt
ggggacccga

ccattcgatt

agagctctct
gegactggtyg
cgagagegtc
gecaggggga
acgattcgca
acagctacaa
agcaacccte
caagatagag
tcagacctgg
tagtaaaaat
gagaaaaaaq
gcactatgag
tagtgcagcea
tcacagtctyg
aggatcaaca
tgcettggaa
gatggagtyy
atcgcaaaac
tttgtggaat
agtaggagyc
taggcaggga
caggcccgaa

agtgaacgga

cgacgeagga
agtacgccaa
agtattaage
aagaaaaaat
gttaatccetg
cecateeotte
tattgtgtge
gaagagcaaa
aggaggagat
tgaaccatta
agcagtggga
cgcagcctca
gcagaacaat
gggcatcaag
gctectgggg
tgctagttay
gacagagaaa
cagcaagaaa
tggtttaaca
ttggtaggtt
tattcaccat
ggaatagaag

tctegacggt

ctcggettge
aaattttgac
gggggagaat
ataaattaaa
geetgttaga
agacaggatc
atcaaaggat
acaaaagtaa
atgagggaca
ggagtagcac
ataggagctt
atgacgctga
ttgotgaggy
cagctccagg
atttggggtt
agtaataaat
ttaacaatta
agaatgaaca
taacaaattg
taagaatagt
tategtttea
aagaaggtgg

at

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1372



<213>

<220>
<223>

<400> 11
tagcccagga

agttcatgta
aacagcatac
caatggcage
gcaggaattt
agaattaaag
acaaatggeca
aggggaaaga
aattacaaaa
<210> 12

<211>

<212>
<213>

DNA
<220>
<223>

<400> 12
gtgaggcetce

g999g9ggaggyg
aagtgatgte
tgcagtagtce
tgcegtgtgt
aattacttcc
gtgggagagt
ctggectgygyg
tgetttegat
ctggcaagat
ggeegeggge
gcgagcegegy
gcctggecte

accagttgeg

1184

atatggcagce
gccagtggat
ttecetettaa
aatttcacca
ggcattccct
aaaattatag
gtattcatcc
atagtagaca

attcaaaatt

ggtgceocgte
gtcggcaatt
gtgtactgge
gccgtgaacyg
ggttcecegeg
acctggetge
tecgaggectt
cgetggggee
aagtctctag
agtecttgtaa
ggcgacgggyg
ccaccgagaa
gegecgeegt

tgagecggaaa

Artificial Sequence

Chemically Synthesized

tagattgtac
atatagaagc
aattagcagyg
gtactacagt
acaatccccea
gacaggtaag
acaattttaa
taatagcaac

Ltegggttta

Artificial Sequence

Chemically Synthesized

agtgggecaga
gaaccyggtgce
tcegecttit
ttettttteg
ggcctggect
agtacgtgat
gcgcttaagg
geegegtgeg
ccatttaaaa
atgecgggecea
cccgtgegtce
tcggacggyayg
gtatcgcccee

gatggeccget

acatttagaa
agaagtaatt
aagatggceca
taaggcegee
aagtcaagga
agatcagget
aagaaaaggyg
agacatacaa

ttacagggac

gcgcacateg
ctagagaagy
tcececgagggt
caacgggttt
ctttacgggt
tettgatece
agccecctteg
aatctggtgg
tttttgatga
agatctgcac
ccagcgcaca
gtagtctcaa

gcectygggeq

tceeggocecet

10

ggaaaagtta
ccagcagaga
gtaaaaacag
tgttggtggg
gtaatagaat
gaacatctta
gggattgggyg
actaaagaat

agcagagatc

cccacagtcee
tggcgegggy
gggggagaac
gcegecagaa
tatggcectt
gagctteggg
cctegtgett
caccttegeg
cctgectgega
actggtattt
tgttcggcga
gctggecgge
gcaaggctgy

gctgcaggga

tettggtage
cagggcaaga
tacatacaga
cggggatcaa
ctatgaataa
agacagcagt
ggtacagtge
tacaaaaaca

cagtttggct

ccgagaagtt
taaactggga
cgtatataag
cacaggtaag
gegtgecttyg
ttggaagtgg
gagttgagge
cctgtectege
cgcttttttt
cggtttttgg
ggcgggygcect
ctgectctggt
cceggtegyge

gctcaaaatg

60

120

180

240

300

360

420

480

540

60

120

180

240

300

360

420

480

540

600

660

720

780

840



gaggacygcgyg
tcegteectea
cgattagtte
gatggagttt
gtaattctcecce
gacagtggtt
<210>
<211>

<212>
<213>

13
504
PRT

<220>
<223>
<400> 13

Met Ala
1

Leu

His Ala Ala

Gln Val Gln

35

Val
50

Ser Lys

Phe
65

Met Asn

Gly Arg Ile

Lys Asp Lys

Met Glu Leu

115

Thr Arg

130

Tyr

Thr Val Thr

cgotoecggygag
gcecgtegett
tcgagetttt
ccccacactg
ttggaatttyg

caaagttttt

Pro Val Th

Arg Pro Gl

20

Leu Gln Gl

Ile Ser

Cy

Trp Val Ly

70

Pro
85

His Ty

Ala
100

Thr Le

Leu Ser Le

Asp Gly Se

Val Ser Se

agcggacyggy
catgtgactc
ggagtacgte
agtgggtgga
ccectttttga

ttcttececatt

Artificial Sequence

Chemically Synthesized

r Ala Leu

y Ser Ser

n Ser Gly

40

s Lys Ala

55

3 GIln Ser

r Asp Gly
Val

u Thr

Ser
120

u Thr

r Arg Ala

135

r Gly Gly

tgagtcacce
cacggagtac
gtetttaggt
gactgaagtt
gtttggatct

tcaggtgtcg

Leu Pro

10

Leu

Arg Ala Rla

25

Ala Glu Leun

Ser Gly Tyr

His Gly Lys

75

Thr
90

Asp Phe

Asp Ser

105

Lys

Glu Asp Phe

Met Asp Tyr

Gly Gly Ser

11

acacaaagga
cgggegecgt
tggggggagg
aggccagcett
tggttcatte

tgag

Leu Ala

Gln Pro

30

Val Lys

45

Ser Phe

60

Ser Leu

Tyr Asn

Ser Asn

Ala Val

125

Trp Gly

140

Gly Gly

Leu

Ala

Pro

Thr

Glu

Gln

Thr

110

Tyr

Gln

Gly

aaagggecett
ccaggcacct
ggttttatge
ggcacttgat

tcaagcctca

Leu Leu

15

Met Ala

Gly Ala
Gly

Tyr

Iie
80

Trp

Asn Phe

95

Ala His

Tyr Cys
Thr

Gly

Gly Ser

900

960

1020

1080

1149

1184



145

Gly

Ala

Ser

Pro

Ala

225

Thr

Cys

Leu

Pro

Pro

305

Leu

Cys

Gly

Val

Glu
385

Gly

Val

val

Gly

210

Gly

Leu

Gln

Glu

Pro

290

Glu

Asp

Gly

Arg

Gln

370

Glu

Gly

Ser

Ser

195

Gln

Val

Asn

Gln

Ile

275

Thr

Ala

Phe

Val

Lys

355

Thr

Giu

Gly

Leu

180

Phe

Gln

Pro

Ile

Ser

260

Lys

Pro

Cys

Ala

Leu

340

Lys

Thr

Gly

Ser

165

Gly

Ala

Pro

Thr

His

245

Arg

Arg

Ala

Arg

Cys

325

Leu

Leu

Gln

Gly

150

Asp

Gln

Gly

Lys

Arg

230

Pro

Glu

Ala

Proc

Pro

310

Asp

Leu

Leu

Glu

Cys
390

Ile

Arg

Thr

Leu

215

Phe

Val

Tyr

Ala

Thr

295

Ala

Iie

Ser

Tyr

Glu

375

Glu

Giu

Ala

Ser

200

Leu

Ser

Glu

Pro

Ala

280

Ile

Ala

Tyr

Leu

Ile

360

Asp

Leu

Leu

Ile

185

Leu

Ile

Gly

Glu

Tyr

265

Ser

Ala

Gly

Ile

Val

345

Phe

Gly

Arg

Thr

170

Ile

Met

Tyr

Ser

Glu

250

Thr

Thr

Ser

Gly

Trp

330

Ile

Lys

Cys

Val

12

155

Gln

Ser

His

Arg

Gly

235

Asp

Phe

Thr

Gln

Ala

315

Ala

Thr

Gln

Ser

Lys
395

Ser

Cys

Trp

Ala

220

Ser

Ala

Gly

Thx

Pro

300

Val

Pro

Leu

Pro

Cys

380

Phe

Pro

Lys

Tyr

205

Ser

Lys

Ala

Gly

Pro

285

Leu

His

Leu

Tyr

Phe

365

Arg

Ser

Ala

Ala

190

His

Asn

Thr

Thr

Gly

270

Ala

Ser

Thr

Ala

Cys

350

Met

Phe

Arg

Ser

175

Ser

Gln

Len

Asp

Tyxr

255

Thr

Pro

Leu

Arg

Gly

335

Lys

Arg

Pro

Ser

160

Leu

Gln

Lys

Glu

Phe

240

Tyr

Lys

Arg

Arg

Gly

320

Thr

Arg

Pro

Glu

Ala
400



Asp

Asn

Arg

Gly

Glu

465

Leu

His

Ala

Leu

Asp

Leu

450

Ile

Tyr

Met

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

<220>
<2235

<400>

Pro

Gly

Pro

435

Tyr

Gly

Gln

Gln

14
21
PRT

Ala

Arg

420

Glu

Asn

Met

Gly

Ala
500

Tyr

405

Arg

Met

Glu

Lys

Leu

485

Leu

Lys

Glu

Gly

Leu

Gly

470

Ser

Pro

Gln

Glu

Gly

Gln

455

Glu

Thr

Pro

Artificial Sequence

Gly

Tyr

Lys

440

Lys

Arg

Ala

Arg

Chemically Synthesized

14

Gln

Asp

425

Pro

Asp

Arg

Thr

Asn

410

Val

Axg

Lys

Arg

Lys
490

Gin

Leu

Arg

Met

Gly

475

Asp

Leu

Asp

Lys

Ala

460

Lys

Thr

Tyxr

Lys

Asn

445

Glu

Gly

Tyr

Asn

Arg

430

Pro

Ala

His

Asp

Glu

415

Arg

Gln

Tyx

Asp

Ala
495

Leu

Gly

Glu

Ser

Gly

480

Leu

Met Ala Leu Pro Val Thr Ala Leu Leu Leu Pro Leu Ala Leu Leu Leu

1

5

His Ala Ala Arg Pro

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

<220>
<223>

<400>

i5
256
PRT

20

Artificial Sequence

Chemically Synthesized

15

10

15

Ser Arg Ala Ala Gln Pro Ala Met Ala Gln Val Gln Leu GIln Gln Ser

1

5

10

13

15



Gly

Ala

Ser

Gly

65

val

Ser

Ala

Gly

Glu

145

Ala

Ser

Leu

Ser

Glu

225

Pro

Ala

Ser

His

50

Asp

Asp

Glu

Met

Gly

130

Leu

Ile

Leu

Ile

Gly

210

Glu

Tyx

Glu

Gly

35

Gly

Thr

Lys

Asp

Asp

115

Gly

Thr

Iie

Met

Tyr

195

Ser

Glu

Thx

Leu

20

Tyr

Lys

Phe

Ser

Phe

100

Tyr

Ser

Gln

Ser

His

180

Arg

Gly

Asp

Phe

Val

Ser

Ser

Tyr

Ser

85

Ala

Trp

Gly

Ser

Cys

165

Trp

Ala

Ser

Ala

Giy
245

Lys

Phe

Leu

Asn

70

Asn

Val

Cly

Gly

Pro

150

Lys

Tyr

Ser

Lys

Ala

230

Gly

Pro

Thr

Glu

£5

Gln

Thr

Tyr

Gln

Gly

135

Ala

Ala

fiis

Asn

Thr

215

Thr

Gly

Gly

Gly

40

Trp

Asn

Ala

Tyr

Gly

120

Gly

Ser

Ser

Giln

Leu

200

Asp

Tyr

Thr

Ala

25

Tyr

Ile

Phe

His

Cys

145

Thr

Ser

Leu

Gln

Lys

185

Glu

Phe

Tyr

Lys

Ser

Phe

Gly

Lys

Met

90

Thr

Thx

Gly

Ala

Ser

170

Pro

Ala

Thr

Cys

Leu
250

14

Val

Met

Arg

Asp

75

Glu

Arg

Val

Gly

Val

155

Val

Gly

Gly

Leu

Gln

235

Glu

Lys

Asn

Ile

60

Lys

Leu

Tyr

Thr

Gly

140

Ser

Ser

Gln

Val

Asn

220

Gln

Ile

Ile

Trp

45

His

Ala

Leu

Asp

Val

125

Gly

Leu

Phe

Gln

Pro

205

Ile

Ser

Lys

Ser

30

Val

Pro

Thx

Ser

Gly

110

Ser

Ser

Gly

Ala

Pro

190

Thr

His

arg

Arg

Cys

Lys

Tyx

Leu

Leu

25

Ser

Ser

Asp

Gln

Gly

175

Lys

Arg

Pro

Glu

Ala
255

Lys

Gln

Asp

Thr

80

Thr

Arg

Gly

Ile

Arg

160

Thy

Leu

Phe

Val

Tyr

240

Ala



<210> 16

<211> 45

<212> PRT

<213> Artificial Sequence

<220>
<223> Chemically Synthesized

<400> 16
Thr 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 Ala Gly
20 25 30

Gly Ala Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp

35 40 45
<210> 17
<211> 24
<212> PRT

<213> Artificial Sequence

<220>
<223> Chemically Synthesized

<400> 17
Ile Tyr Ile Trp Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu
1 5 10 15

Ser Leu Val Ile Thr Leu Tyr Cys

20
<210> 18
<21li> 42
<212> PRT

<213> Artificlial Sequence

<220>
<223> Chemically Synthesized

<400> 18
Lys Arg Gly Arg Lys Lys Leu Leu Tyr Ile Phe Lys Gln Pro Phe Met
1 5 10 15

Arg Pro Val Gln Thr Thr Gln Glu Glu Asp Gly Cys Ser Cys Arg Phe
20 25 30

Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu
35 40

15



<210> 19
<211> 112
<212> PRT
<213>
<220>
<223>
<400> 19

Arg Val Lys
1

Gln Asn Gln

Val Leu

35

Asp

Pro Arg

50

Arg

Asp Met

65

Lys

Arg Arg Gly

Thr Lys Asp

<2106>
<211>
<zl1z2>
<213>

20
9189
DNA

<220>
<223>

<400> 20
atggccttac

ccgggatcee
ctetectgea
gcteccagygga
tacgcagact
tatctgecaaa

cgatacgatt

Phe Ser Ar

Leu As

20

Tyx

Asp Lys

Lys Asn Pr

Al
70

Ala Glu

Gly Hi

g5

Lys

Thr
100

Tyr As

cagtgaccyge
agectggtygga
caacttectgg
aggggctgga
cagtgaagygg
tgaacagcecet

tttggagtgg

Arg

Artificial Seguence

Chemically Synthesized

g Ser Ala

n Glu Leu

Arg Gly

40

o Gln
55

Glu
a Tyr Ser
Gly

s Asp

p Ala Leu

Artificial Seguence

Chemically Synthesized

cttgctcetg
gtctyggggga
attcactttt
gtgggtctca
ccgattcace
gagagccegag

aatggacgtc

Ala
i0

Asp Pro

Asn Leu

25

Gly

Arg Asp Pro

Gly Leu Tyr

Glu Tle Gly

75

Leu Tyr Gln

90

His Met Gln

105

ccgctggect
ggcttggtac
ggtgattatg
tcecattagta
atctccagag
gacacggctg

tggggcaaag

16

Ala Tyr Lys

Glu
30

Arg Arg

Glu Met

45

Gly

Asn Glu Leu

60

Met Lys Gly

Gly Leu Ser

Ala Pro

110

Leu

tgctgeteca
agccagggceg
ctatgatctyg
gtagtagtag
acaacgccaa

tgtattactg

ggaccacggt

Gln
15

Gly

Glu Tyr

Gly Lys

Gln Lys

Glu Arg

80

Thr
95

Ala

Pro Arg

cgcegecagqg
gtccctgaga
ggcccegecayg
ttacatatac
gaactcactg
tgcgagagaa

caccgicteg

60

120

180

240

300

360

420



agtggtyggag
cagcctgect
agcagtgatyg
cccaaactea
ggctccaagt
gectgattatt
aagctgaccg
cceacecateg
ggcgecagtge
gccgggactt
agaaagaaac
gaggaagatg
gtgaagttca
aacgagctca
gaccctgaga
ctgcagaaaqg
aggggcaagyg
gacgeceette
attacaaaat
gtggatacge
tctectectt
ggcaacgtgyg
ccaccacctg
aactcatcgc
attcegtagt
cctggattet
ttcettecey
agacgagteqg
aagaccaatg

actggaaqgygyg

geggttcagy
ccgtgtetgg
ttgggagtta
tgatttatga
ctggcaacgce
actgeccagtc
tectaggtge
cgtegeagec
acacgagggg

gtggagtect

tcetgtatat
gctgtagetg
gcaggagcgce
atctaggacg
tggggggaaa
ataagatggce
ggcacgatgg
acatgeagge
ttgtgaaaga
tgctttaatg
gtataaatcc
cgtggtgtge
tcagctccett
cgcetgectt
gttgtcegggy
gcgcgggacd
cggeetgetg
gatctccectt
acttacaagg

ctaattcact

cggaggtgge
gtctectgga
taaccttgte
gggcagtaag
ggccteectyg
ctatgacagc
tagcaccacyg
cctgtccctg
gctggacttc
tcteetgtea
attcaaacaa
ccgatttececa
agacgeeecc
aagagaggag
gecgagaagyg
ggaggectac
cctttaccag
cetgecceet
ttgactggta
cctttgtatce
tggttgctgt
actgtgtttg
tcegggactt
geocgetget
aagctgacgt
tcettctget
ceggetetge
tgggccgect
cagctgtaga

cecaacgaaqg

tctggcggta
cagtegatca
tcetggtace
cggceccteag
acaatctetg
agcctgagtg
acgccagcge
cgcccagagy
gectgtgata
ctggttatca
ccatttatga
gaagaagaag
gcgtacaagce
tacgatgttt
aagaaccctce
agtgagattg
ggtctcagta
cgctaagtcg
ttcttaacta
atgctattge
ctetttatga
ctgacgcaac
tegetttece
ggacagggygc
cctttcecatg
acgtccctte
ggcectcttee
ccecegeetgg
tcttagecac

acaagatctg

17

gtgcacagte
ccatctcetg
aacagcaccec
gggtttctaa
ggctqcaggc
tggtattcag
cgcgaccace
cgtgceggee
tctacatctg
ccetttactg
gaccagtaca
aaggaggatg
agggccagaa
tggacaagag
aggaaggcct
ggatgaaagy
cagccaccaa
actcgacaat
tgttgctect
ttceegtatg
ggagttgtgg
cececactggt
cctcectatt
tcggetgttyg
gctgetegec
ggccecteaat
gegtettege
aattcgaget
tttttaaaag

ctttttgett

tgccctgact
cactggaacc
aggcaaagcc
tegettctet
tgaggacgag
cggagggace
aacaccggcyg
ageggegggy
ggcgccettg
caaacgggygc
aactactcaa
tgaactgaga
ccagctetat
acgtggcegyg
gtacaatgaa
cgagcegceegyg
ggacacctac
caacctctgg
tttacgectat
gcetttecattt
ccegttgtea
tggggeattyg
gccacggegyg
ggcactgaca
tgtgttgcecea
ccagcggace
cttecgeecte
cggtaccttt
aaaaggggygyg

gtactgggtce

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1520

1980

2040

2100

2160

2220



tctectggtta
taagcecctcaa
ctctggtaac
tagttcatgt
tgagaggaac
tttcacaaat
tgtatettat
tctecgeece
tetgagetat
acgtacccaa
aacgtcgtga
ctttcgecag
gcagcctgaa
tgatggttac
ctttetteee
ggctccecttt
agggtgatgg
tggagtccac
tcteggteta
atgagctgat
cceaggtgge
acattcaaat
aaaaaggaag
attttgeett
tcagttgggt
gagttttege
cgcggtatta
tcagaatgac
agtaagagaa
tctgacaacg

tgtaactege

gaccagatct
taaagettge
tagagatccc
catcttatta
ttgtttattyg
aaagecatttt
catgtetgge
atggctgact
tcecagaagta
ttecgecetat
ctgggaaaac
ctggegtaat
tggcgaatgg
gegeagegty
ttcetttete
agggttccga
ttcacgtagt
gttctttaat
ttcttttgat
ttaacaaaaa
acttttcggg
atgtatccge
agtatgagta
cctgtttttg
gcacgagtgy
cecgaagaac
teecegtattyg
ttggttgagt
ttatgcagty
atcggaggac

cttgategtt

gagcctggga
cttgagtget
tcagaccctt
ttcagtattt
cagcttataa
tttcactgea
tctagctatce
aatttttttt
gtgaggagge
agtgagtcgt
cctggegtta
agcgaagagyg
cgcgacgcgce
accgctacac
gccacgttcg
tttagtgett
gggccatege
agtggactct
ttataaggga
tttaacgcga
gaaatgtgcg
tcatgagaca
ttcaacattt
ctcacccaga
gttacatcga
gttttccaat
acgccgggea
actcaccagt
ctgccataac
cgaaggagct

Jgggaaccgga

gctetetgge
tcaagtagtg
ttagtcagty
ataacttgca
tggttacaaa
ttectagttgt
ccgeccctaa
atttatgcag
ttttttggag
agttacgcgey
cccaacttaa
cccgcaccga
cctgtageyg
ttgccagege
ccggetttec
tacggcacct
ccltgatagac
tgttccaaac
ttttgcegat
attttaacaa
cggaacccct
ataaccctga
cegtgtegee
aacgctggtg
actggatctc
gatgagcact
agagcaactc
cacagaaaaqg
catgagtgat
aaccgectttt

getgaatgaa

18

taactaggga
tgtgcecegte
tggaaaatct
aagaaatgaa
taaagcaata
ggtttgtcca
ctecegeccag
aggcegagge
gcctagagcett
ctcactgygce
tcgecttgea
tecgecccttece
cgcattaage
cctagcgecece
cecgtcaaget
cgacceccaaa
ggtttttecge
tggaacaaca
ttcggectat
aatattaacg
atttgtttat
taaatgette
cttattcect
aaagtaaaag
aacagcggta
tttaaagtte
gatcgccgea
catcttacgg
aacactgcgg
ttgcacaaca

gcecataccaa

acccactgct
tgttgtgtga
ctagcagtag
tatcagagag
gcatcacaaa
aactcatcaa
tteegeccat
cgecteggece
ttgegtegag
gtegttttac
gcacatcccce
caacagttgce
goggegggty
gectecttteg
ctaaatcggg
aaacttgatt
cctttgacgt
ctcaacccta
tggttaaaaa
tttacaattt
ttttctaaat
aataatattg
tttttgcgge
atgctgaaga
agatccttga
tgctatgtgg
tacactattc
atggcatgac
ccaacttact
tgggggatca

acgacgagcg

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2240
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020

4080



tgacaccacy
acttactcta
accacttctyg
tgagegtgyyg
cgtagttate
tgagataggt
actttagatt
tgataatctc
cgtagazaag
gcaaacaaaa
tetttttecy
gtageegtag
gctaatcctyg
ctcaagacga
acagcceagce
agaaagcgec
cggaacagga
tgtcgggttt
gagcctatgg
ttttgcteac
ctttgagtga
cgaggaageyg
ttaatgcage
taatgtgagt
tatgttgtgt
ttacgccaag
atgtagtctt
gccttacaag
cgtgecttat

cecgecattgea

atgecetgtag
gctteccegge
cgcteggece
tctegeggta
tacacgacag
gccetcactga
gatttaaaac
atgaccaaaa
atbcaaaggat
aaaccaccqgc
aaggtaactg
ttaggccacc
ttaccagtygyg
tagttaccagg
ttggagecgaa
acgctteeceg
gagcgcacga
cgccacctct
aaaaacgcca
atgttcttte
gctgataccey
gaagagcgcee
tggcacgaca
tagctcactc
ggaattgtga
cgcgeaatta
atgcaatact
gagagaaaaa
taggaaggea

gagatattgt

caatggcaac
aacaattaat
ttcecggetagg
tcattgcage
ggagtcaggce
ttaagcattg
ttcattttta
tcecttaacy
cttcttgaga
taccagcggt
gcttcagcag
acttcaagaa
ctgctgecag
ataaggcgca
cgacctacac
aagggagaaa
gggagcttcc
gacttgageyg
gcaacgcgge
ctgcgttate
ctegeegcag
caatacgcaa
ggtittcecega
attaggcacc
gcggataaca
accctcacta
cttgtagtct
gcaccgtgca
acagacaggt

atttaagtge

aacgttgege
agactggatg
ctggtttatt
actaggggcca
aactatggat
gtaactgtca
atttaaaagg
tgagttttcg
tcectttEttt
ggtttgtttg
agcgcagata
ctectgtagea
tggcgataag
gcggteggge
cgaactgaga
ggcggacagg
agggggaaac
tcgatttttg
ctttttacgg
ccetgatict
ccgaacgacc
accgcctecte
ctggaaageg
ccaggcettta
atttcacaca
aagggaacaa
tgcaacatgg
tgccgattgg
ctgacatgga

ctagctcgat

19

aaactattaa
gaggcggata
gctgataaat
gatggtaagce
gaacgaaata
gaccaagttt
atctagatga
ttcecactgag
ctgegegtaa
ccggatcaag
ccaaatactg
ccgectacat
tcgtgtctta
tgaacgggogyg
tacctacadgc
tatccggtaa
gectggtatce
tgatgctegt
ttcetggecot
gtggataacc
gagcgceagceqg
ccegegegtt
ggcagtgagce
cactttatgc
ggaaacagct
aagctggagce
taacgatgag
tggaagtaag
ttggacgaac

acaataaacqg

ctggcgaact
aagttgcagg
ctggagecygyg
cctceegtat
gacagatcgce
actcatatat
agatecectttt
cgtcagacce
tctgetgcett
agctaccaac
tccttctagt
acctegetet
ceyygttgga
gttegtgcac
gtgagctatg
gcggeagggt
tttatagtcc
cagggygyggcy
tttgetggee
gtattaccgc
agtcagtgag
ggccgattca
gcaacgcaat
tteeggeteg
atgaccatga
tgcaagctta
ttagcaacat
gtggtacgat
cactgaattyg

ggtctotetg

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



gttagaccag
tcaataaaqgce
taactagaga
aacagggacce
gaagcgegea
agcggaggcet
agatcgegat
catatagtat
acatcagaag
gaagaactta
gagataaaaqg
accaccgeac
ttggagaagt
caccaaggca
gtteccttggy
ggtacaggcecc
tattgaggcy
aagaatcctg
ctctggaaaa
tetggaacag
acaagcttaa
gaattattgg
ctgtggtata
tttgctgtac
acccacctece
gagagagacs
tgtagcccag
gcagttcatyg
gaaacagcat
gacaatggca

aagcaggaat

atctgagcct
ttgecttgag
tcecectcagac
tgaaagcgaa
cggcaagagqg
agaaggagag
gggaaaaaat
gggcaagceag
gctgtagaca
gatcattata
acaccaagga
agcaageggc
gaattatata
aagagaagag
ttettgggag
agacaattat
caacagcatc
gctgtggaaa
ctcatttgea
attggaatca
tacactcctt
aattagataa
taaaattatt
tttctatagt
caaccccgag
gagacagatc
gaatatggca
tagccagtygg
acttcctcett
gcaatttcac

ttggcattece

gggagctetce
tgcttcaagt
ccttttagte
agggaaacca
cgaggggcgy
agatgggtge
tcggttaagg
ggagctagaa
aatactggga
taatacagta
agctttagac
cgctgatcectt
aatataaagt
tggtgcagag
cagcaggaag
tgtctggtat
tgttgcaact
gatacctaaa
ccactgetgt
cacgacctgg
aattgaagaa
atgggcaagt
cataatgata
gaatagagtt
gggacccgac
cattcgatta
gctagatigt
atatatagaa
aaaattagca
cagtactaca

ctacaatcce

tggctaacta
agtgtgtgee
agtgtggaaa
gagctctcte
cgactggtga
gagagcgtca
ccaggygggaa
cgattecgecag
cagctacaac
gcaaccctict
aagatagagg
cagacctgga
agtaaaaatt
agaaaaaaga
cactatygggce
agtgcagcag
cacagtctgyg
ggatcaacaq
gccttggaat
atggagtygygg
tcgecaaaacce
ttgtggaatt
gtaggaggct
aggcagggat
aggcccgaag
gtgaacggat
acacatttag
gcagaagtaa
ggaagatggce
gttaaggccyg

caaagtcaag

20

gggaacccac
cgtectgttgt
atctctagea
gacgcaggac
gtacgccaaa
gtattaagcg
agaaaaaata
ttaatcectgyg
catccctteca
attgtgtgca
aagagcaaaa
ggaggagata
gaaccattag
geagtgggaa
gcagcctcaa
cagaacaatt
ggcatcaagce
ctcectgggga
gctagttgga
acagagaaat
agcaagaaaa
ggtttaacat
tggtaggttt
attcaccatt
gaatagaaga
ctcgacggta
aaggaaaagt
ttccagcaga
cagtaaaaac
cctgttggtg

gagtaataga

tgcttaagee
gtgactctgg
gtggegeeeg
tcggcttget
aattttgact
ggggagaatt
taaattaaaa
cctgttagaa
gacaggatca
tcaaaggata
caaaagtaag
tgagggacaa
gagtagcacc
taggagcttt
tgacgctgac
tgctgaggge
agctccagge
tttggggtty
gtaataaatc
taacaattac
gaatgaacaa
aacaaattgg
aagaatagtt
atcgttteag
agaaggtgga
tcgattagac
tatcttggta
gacagggcaa
agtacataca

ggeggggate

atctatgaat

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

300

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740



aaagaattasa
gtacaaatgg
gcagygggaaa
caaattacaa
ctgcatacge
tceccgagaa
gggtaaactqg
aaccgtatat
gaacacaggt
cttgegtgec
gggttggaag
cttgagttga
gegeetgtet
cgacgctttt
ttteggtttt
cgaggeygyggy
ggcetgetet
tggccecggte
ggagctcaaa
ggaaaagyggce
cgtccaggcea
aggggtttta
cttggcactt
ttetecaagee
getctagag

<210> 21

<211> 729
<212> DNA
<213>

<220>
<223>

<400> 21

agaaaattat
cagtattcat
gaatagtaga
aaattcaaaa
gtcgtgagge
gttgygagyga
ggaaagtgat
aagtgcagta
aagtgecegtg
ttgaattact
tgggtyggag
ggcctggect
cgetgettte
tttetggcaa
tggggecegeg
cctgegageg
ggtgcetgge
ggecaccagtt
atggaggacg
cttteegtce
cctecgattag
tgecgatggag
gatgtaattc

tcagacagtg

aggacaggta
ccacaatttt
cataatagca
ttttcgggtt
tcecggtacee
ggggteggca
gtecgtgtact
gtecgecgtga
tgtggttecce
tccacctgge
agttcgaggce
gggcgetyggyg
gataagtcte
gatagtcttg
ggcggcegacg
cggccaccga
ctcgcgeege
gegtgageygy
cggegetegg
tcagcegteg
ttetecgaget
ttteecccaca
tccttggaat

gttcaaagtt

Artificlal Sequence

Chemically Synthesized

agagatcagg
aaaagaaaag
acagacatac
tattacaggg
gtcagtggge
attgaaccgg
ggctcegect
acgttectttt
gcgggeetgyg
tgecagtacgt
cttgcgetta
gcegeegegt
tageccattta
taaatgcgga
gggccegtge
gaatecggacg
cgtgtatcge
aaagatggcce
gagagcgggc
cttcatgtga
tttggagtac
ctgagtgggt
ttgecectttt

tttttcttee

21

ctgaacatct
gggggattyg
aaactaaaga
acagcagaga
agagegcaca
tgcctagaga
ttttccegag
tcgcaacggg
cctectttacyg
gattcttgat
aggagcccct
gcgaatetgg
aaatttttga
ccaagatctyg
gtcccagege
ggggtagtct
ccegeectygg
gcttccegge
gggtgagtca
ctccacggag
gtcgtettta
ggagactgaa
tgagtttgga

atttcaggtg

taagacagca
ggggtacagt
attacaaaaa
teccagtttgg
tcgcccacag
aggtggegeg
ggtgggggag
tttgccgeeca
ggttatggec
ccegagette
tcgectegtyg
tggcacctte
tgacctgetyg
cacactggta
acatgttcgg
caagctggcee
gcggeaagge
cctgctgeag
cccacacaaa
taccgggege
ggttgggggg
gttaggccag
tettggttea

tcgtgageta

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

%060

9120

2180

2189



cagctggtgg
acaacttctg
aaggggctgg
tcagtagaagg
atgaacagcc
ttttggagtg
ggcggtteay
tecegtgtetyg
gttgggagtt
atgatttatg
tctggcaacag
tactgcecagt
gtcectaggt

<210>
<211>

<212>
<213>

2z
491
PRT

<220>
<223>

<400> 22

Met Ala Leu

Ala Ala

Val Gln Pro

35

Thr Phe

50

Gly

Gly Leu Glu

65

Tyr Ala Asp

agtctygyggygy
gattcacttt
agtggatctce
gccecgattcac
tgagagccga
gaatggacgt
geggaggtygy
ggtctcectgg
ataaccttgt
agggcagtaa
cggccteect

cctatgacaqg

Pro Val

Arg Pro Gl

20

Gly Arg Se

Asp Tyr Al

Trp Val

70

Val
85

Ser

Thr

Ser

Lys

aggcttagta
tggtgattat
atccattagt
catctccaga
ggacacagoet
ctggggcecaaa
ctctggeggt
acagtcgate
ctcctggtac
gcggcecctea
gacaatctet

cagcctgagt

Artificial Sequence

Chemically Synthesized

Ala Leu

y Ser Gln

r Leu Arg

40

a Met Ile

55

Ser Ile

Gly Arg

cagccagggc
gctatgatct
agtagtagta
gacaacgcca
gtgtattact
gggaccacgg
agtgcacagt
accatectcet
caacagcacc
ggggtttcta
gggctccagg

gtggtattcg

Leu Pro

10

Leu

Leu Val Glu

25

Leu Ser Cys

Trp Ala Arg

Ser
75

Ser Ser

Phe Thr

9¢

Ile

22

ggtcectgag
gggcecgeca
gttacatata
agaactcact
gtgcgagaga
tcaccgtete
ctgccetgac
gcactggaac
caggcaaagc
atcgcttete
ctgaggacga

gcggagggac

Leu Ala Leu

Ser Gly

30

Gly

Thr Thr

45

Ser

Gln
60

Ala Pro

Ser Ser Tyr

Ser Arg Asp

actctectge
ggctccaggg
ctacgcagac
gtatctgcaa
acgatacgat
gagtggtgga
tcagcctgec
cagcagtgat
cccecaaacte
tggctccaag
ggctgattat

caagctgace

Leu Leu

15

Gly Leu

Gly Phe

Gly Lys

Ile Tyr

80

Asn Ala

95

60

120

180

240

300

360

420

480

540

600

660

720

729



Lys

Ala

Asp

Gly

145

Gln

Cys

Tyr

Ser

Gly

225

Ala

Gly

Ala

Ser

Thr

305

Ala

Cys

Asn

Val

Val

130

Ser

Pro

Thir

Gln

Lys

210

Asn

Asp

Gly

Proc

Leu

290

Arg

Gly

Lys

Ser

Tyr

115

Trp

Gly

Ala

Gly

Gln

195

Arg

Ala

Tyr

Gly

Arg

275

Arg

Gly

Thr

Arg

Leu

100

Tyx

Gly

Gly

Ser

Thr

180

His

Pro

Ala

Tyr

Thr

260

Pro

Pro

Leu

Cys

Gly

Tyr

Cys

Lys

Gly

Val

165

Ser

Pro

Ser

Ser

Cys

245

Lys

Pro

Glu

Asp

Gly

325

Arg

Leu

Ala

Gly

Gly

150

Ser

Ser

Gly

Gly

Leu

230

Gln

Leu

Thr

Ala

Phe

310

Val

Lys

Gln

Arg

Thr

135

Ser

Gly

Asp

Lys

Val

215

Thr

Ser

Thr

Pro

Cys

295

Ala

Leu

Lys

Met

Glu

120

Thr

Gly

Ser

Val

Ala

200

Ser

Ile

Tyx

Val

Ala

280

Arg

Cys

Leu

Leu

Asn

105

Arg

Val

Gly

Pro

Gly

185

Pro

Asn

Ser

Asp

Leu

265

Pro

Pro

Asp

Leu

Leu

Ser

Tyr

Thr

Ser

Gly

170

Ser

Lys

Arg

Gly

Ser

250

Gly

Thr

Ala

Tle

Ser

330

Tyr

23

Leu

Asp

Val

Ala

155

Gln

Tyr

Leu

Phe

Leu

235

Ser

Ala

Ile

Ala

Tyr

315

Leu

Ile

Arg

Phe

Ser

140

Gln

Ser

Asn

Met

Ser

220

Gin

Leu

Ser

Ala

Gly

300

Ile

Val

Phe

Ala

Trp

125

Ser

Ser

Ile

Leu

Ile

205

Gly

Ala

Ser

Thr

Ser

285

Gly

Trp

Ile

Lys

Giu

110

Ser

Gly

Ala

Thr

Val

199

Tyxr

Ser

Glu

Val

Thr

270

Gln

Ala

Ala

Thr

Gln

Asp

Gly

Gly

Leu

Ile

175

Ser

Glu

Lys

Asp

Val

255

Thr

Pro

Val

Pro

Leu

335

Pro

Thr

Met

Gly

Thr

160

Ser

Trp

Gly

Ser

Glu

240

Phe

Pro

Leu

His

Leu

320

Tyr

Phe



Met Arg

Phe Pro
370

Arg Ser
385

Asn Glu

Arg Arg

Pro Gln

Ala Tyrx
450

His Asp
465

Asp Ala

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

<220>
€223>

<400>

Pro

355

Glu

Ala

Leu

Gly

Glu

435

Ser

Gly

Leu

23
243
PRT

340

Val

Glu

Asp

Asn

Arg

420

Gly

Glu

Leu

His

Gln

Glu

Ala

Leu

405

Asp

Leu

Ile

Tyr

Met
485

Thr

Glu

Pro

390

Gly

Pro

Tyr

Gly

Gln

470

Gln

Thr

Gly

375

Ala

Arg

Glu

Asn

Met

455

Gly

Ala

Artificial Sequence

Gln

360

Gly

Tyr

Arg

Met

Glu

440

Lys

Leu

Leu

Chemically Synthesized

23

Gln Leu Val Glu Ser Gly Gly Gly

1

5

Arg Leu Ser Cys Thr Thr Ser Gly

20

345

Glu

Cys

Lys

Glu

Gly

425

Leu

Gly

Ser

Pro

Leu

Glu

Glu

Gln

Glu

410

Gly

Gln

Glu

Thr

Pro
490

Asp

Leu

Gly

395

Tyx

Lys

Lys

Arg

Ala

475

Arg

Gly

Arg

380

Gln

Asp

Pro

Asp

Arg

460

Thr

Val Gln Pro

190

Phe Thr Phe Gly

25

Ile Trp Ala Arg Gln Ala Pro Gly Lys Gly Leu Glu

35

40

24

Cys

365

Val

Asn

Val

Arg

Lys

445

Arg

Lys

Gly

Asp

350

Ser

Lys

Gln

Leu

Arg

430

Met

Gly

Asp

Axg

Cys

Phe

Leu

Asp

415

Lys

Ala

Lys

Thr

Ser
15

Arg

Ser

Tyxr

400

Lys

Asn

Glu

Gly

Tyr
480

Leu

Tyr Ala Met

30

Trp Val Ser Ser

45



Ile

Arg

65

Met

Glu

Thr

Gly

Ser

145

Val

Ala

Ser

Ile

Tyr

225

Val

Ser

50

Phe

Asn

Arg

Val

Gly

130

Proc

Gly

Pro

Asn

Ser

210

Asp

Leu

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

<220>
<223>

<400>

Ser

Thr

Ser

Tyr

Thr

115

Ser

Gly

Ser

Lys

Arg

195

Gly

Ser

Gly

24
42
DNA

Ser

Ile

Leu

Asp

100

Val

Ala

Gln

Tyr

Leu

i80

Phe

Leu

Sex

Ser

Ser

Arg

85

Phe

Ser

Gln

Ser

Asn

165

Met

Ser

Gln

Leu

Ser

Arg

70

Ala

Trp

Ser

Ser

Iie

150

Leu

Ile

Gly

Ala

Ser
230

Tyr

55

Asp

Glu

Ser

Gly

Ala

135

Thr

Val

Tyr

Ser

Glu

215

Val

Artificial Seguence

Ile

Asn

Asp

Gly

Gly

120

Leu

Ile

Ser

Glu

Lys

200

Asp

Val

Chemically Synthesized

24

Tyr

Ala

Thr

Met

105

Gly

Thr

Ser

Trp

Gly

185

Ser

Glu

Phe

Tyr

Lys

Ala

90

Asp

Gly

Gln

Cys

Tyr

170

Ser

Gly

Ala

Gly

25

Ala

Asn

75

Val

Val

Ser

Pro

Thxr

155

Gln

Lys

Asn

Asp

Gly
235

Asp

60

Ser

Tyr

Trp

Gly

Ala

140

Gly

Gln

Arg

Ala

Tyr

220

Gly

Ser

Leu

Tyr

Gly

Gly

125

Ser

Thr

Pro

Ala

205

Tyr

Thr

Val

Tyr

Cys

Lys

110

Gly

Val

Ser

Pro

Ser

190

Ser

Cys

Lys

Lys

Leu

Ala

95

Gly

Gly

Ser

Ser

Gly

175

Gly

Leu

Gln

Leu

Gly

Gln

80

Arg

Thr

Ser

Gly

Asp

160

Lys

Val

Thr

Ser

Thr
240



gecgggatect ctagageggce ccagecggee atggeccagg tg

<210> 25
<2il> 42
<212> Dha

<213> Artificial Sequence

<220>
<223> Chenrically Synthesized

<400> 25
geggetageg gecgeecgtt ttatttccaa ctttgtecee cce

<210> 26
<211> 33
<212> DNA

<213> Artificial Seguence

<220>
<223> Chemically Synthesized

<400> 26
getgggacaa agttggaaat caaagcetagce accacgacgce cagcgccgceyg ace

<210> 27
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> Chemically Synthesized

<400> 27
tcgacagteqg acttagegag ggggcaggge ct

<210> 28
<211> 60
<212> DNA

<213> Artificial Segquence

<220>
<223> Chemically Synthesized

<400> 28

atagcatcta gaatggectt accagtgace gecttgetee tgecgetgge cttgetgete

<210> 29
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> Chemically Synthesized

<400> 29
tcgacagteyg acttagecgag ggggcaggge ct

26

42

42

53

32

60

32



