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<210> 1
<211> 234
<212> DNA

<213> Human immunodeficiency virus 1 (HIV-1)

<400> 1
aggagctttg ttccttgggt tcttgggagc agcaggaagc actatgggcg cagcgtcaat

gacgctgacg gtacaggcca gacaattatt gtctggtata gtgcagcagc agaacaattt
gctgaggget attgaggcgc aacagcatct gttgcaactc acagtctggg gcatcaagca

gctccaggca agaatcctgg ctgtggaaag atacctaaag gatcaacagc tcct

<210> 2
<211> 126
<212> DNA

<213> Human immunodeficiency virus 1 (HIV-1)

<400> 2
ctctctcgac gcaggactcg gcttgctgaa gcgcgcacgg caagaggcga ggggeggcega

ctggtgagta cgccaaaaat tttgactagc ggaggctaga aggagagaga tgggtgcgag

agcgtc

60

120

180

234

60

120

126



<210> 3

<211> 181

<212> DNA

<213> Human immunodeficiency virus 1 (HIV-1)

<400> 3
gggtctctct ggttagacca gatctgagcc tgggagctct ctggctaact agggaaccca

ctgcttaagc ctcaataaag cttgccttga gtgcttcaag tagtgtgtgc ccgtctgttg
tgtgactctg gtaactagag atccctcaga cccttttagt cagtgtggaa aatctctagc
a

<210> 4

<211> 234

<212> DNA

<213> Human immunodeficiency virus 1 (HIV-1)

<400> 4
tggaagggct aattcactcc caacgaagac aagatctgct ttttgcttgt actgggtctc

tctggttaga ccagatctga gcctgggagc tctctggcta actagggaac ccactgctta
agcctcaata aagcttgcct tgagtgcttc aagtagtgtg tgcccgtctg ttgtgtgact
ctggtaacta gagatccctc agaccctttt agtcagtgtg gaaaatctct agca

<210> 5

<211> 204

<212> DNA

<213> Human herpesvirus-5

<400> 5
gtgatgcggt tttggcagta catcaatggg cgtggatagc ggtttgactc acggggattt

ccaagtctcc accccattga cgtcaatggg agtttgtttt ggcaccaaaa tcaacgggac
tttccaaaat gtcgtaacaa ctccgcccca ttgacgcaaa tgggcggtag gecgtgtacgg
tgggaggtct atataagcag agct

<210> 6

<211> 118

<212> DNA

<213> Human immunodeficiency virus 1 (HIV-1)

<400> 6
ttttaaaaga aaagggggga ttggggggta cagtgcaggg gaaagaatag tagacataat

agcaacagac atacaaacta aagaattaca aaaacaaatt acaaaaattc aaaatttt

60

120

180

181

60

120

180

234

60

120

180

204

60

118



<210> 7

<211> 511
<212> DNA
<213>

<400> 7
ggggttgges

tgggegtggt
cgttcgcagc
tgctccgecc
ggaagccgca
gcgecgaccg
cggeegggaa
geeegegegs
cgttgaccga
<210> 8

<211>

<212>
<213>

DNA

<400> 8
atgtccgact

gcctgggeceg
cagaaattaa
ttgcttgagg
gacagttctg
caagcctcaa
gtgggacaga
cagagaaaga
ttctcccgtc
gcggtgtggce

cccgacatgc

4368

Homo sapiens

ttgcgecttt
tccgggaaac
gtcacccgga
ctaagtcggg
cgtctcacta
cgatgggctg
ggggcggtgc
tgttccgcat

atcaccgacc

Homo sapiens

cgtgggtccc
agctgctggc
aggaatcagc
tagaaggtcc
aggcctatgc
ggctgggggt
tctgcacggc
agctgtcttc
tttccttctg

atcttcacgt

atgctgtggg

tccaaggcag
gcageggegce
tcttcgecgce
aaggttcctt
gtaccctcgc
tggccaatag
gggagecees
tctgcaagcc

tctctcccca

gaactccgcc
gggaagggtc
tgtgcgcctc
actgtgtaaa
taatcattct
tcccgtgggt
tccagcggag
cctgttagag
tcaagaatta
acaaggcatt

atcgtggctc

ccctgggttt

cgaccctggg
tacccttgtg
gcggttcgeg
agacggacag
cggctgctca
gtgtgggscg
tccggagcgc

g

tcgggecagg
aagagggaaa
ctgcgaagcc
aaattgtctc
agttcattta
attctctcag
accagtcacc
tttgctcagt
tggaaaatac
gtgagcctgc

ttcaggaatc

gcgcagggac
tctcgcacat
ggcccceccgg
gcgtgeccgga
cgccagggag
gcagggeges
gtagtgtggg

acgtcggcag

acccagggegs

aatataatcc
atcaggacct
tcagcaaagt
taggctctgc
ccgggatggt
ctgtgctgct
atttattggc
agagttcttt
aagagctgct

tgtgctgect

gcggectgcetc
tcttcacgtc
cgacgcttcc
cgtgacaaac
caatggcagc
ccgagagcag
ccctgttcect

tcggctccect

ccgecggagg
tgaaagggca
gaatgccctt
gattgactgt
tttgcaggat
tgcctctagc
gactgtggag
acacagtatg
gttgcttgaa
ggaaagccat

ttgtgaacag

60

120

180

240

300

360

420

480

511

60

120

180

240

300

360

420

480

540

600

660



atggaagcat
atgtttgttt
aaaatgccgc
ttggctgctg
gtgttcagtg
agtcataccc
cagatgcaga
aggctctttg
acgcaggagsg
ccagaagcgc
agctgccagc
ggcccctcectg
ggctaccatg
gtgccttttg
agcaagtacc
ctcaaggttt
actgagcccc
acggggaaca
tcccacttcc
gtggcgttta
tactgccagg
gcagaaccca
agagcctcca
tctgaaagac
aagattcagc

ctcctgectga

aggcagggtc

cctgccagca

tgaggggatt
aggtcacggt
gagtacagga
gacacacgct
tgactcagat
gagagtggag
tgatgctgag
ttcactggca
agcagctgct
tggacagcat
cgttcctgtc
gctgcagcaa
agtctccccg
gctccctcect
ctatagaaaa
acagccaagc
tcccagtcac
tcceccgecect
tagagtctct
cctgectctgc
actctgctga
tgacagaccc
tgagggctgt
tcagcatcaa

cgtctttctg

cctgggetgc

tgctgacgtc
tcagaaaaac
tgatgtactg
ggagtcctcc
tggcagtgta
actcactcac
ctttgcgegg
tgcagaggag
gagagtgctc
tgaagactgg
ggtcactgcg
atatgcagac
gaaggccctg
gtacctgcag
cacagactac
catgggactc
tcttcaggat
cgtcatggag
gctcacacct
gaagagagca
tgctgaagag
ggagcccctg
cagccagcgt
cctgggccac
cacgccgaga
tcagaacctg

cctcttcgtg

gccagggcca

tcagatctga
cagagaatgc
actcacaaga
atttccacag
agccctgtgc
acacaccctc
ttggttggcc
tcctttgtgt
gtggcgegtt
ttcctggttg
tggttcaagg
gtcttcctgt
gtgcacattc
atctcattgg
tacgaggatt
gttgaaaagg
gccagcatat
cgagtgctcc
gataaaatcc
aagccagaag
ggacagctca
gatgttatat
aatgaggatg
ctggagccac
atggctgcct

aggaccatgt

tgctttctga
gaagaactgt
tgatttttgc
tcgtgaggtsy
atcctctgaa
tgaaagcatc
tgctcacctc
atttgcaaga
ctgccctggt
tgatggccca
tgcgccaggc
cctcctttgg
ttacgttctt
tccacccacc
ccaagacacg
tgtcatcagc
ccatcatggt
tcaggaggcc
ccaaagtccc
ccccatctct
atgcagccct
cagctgcact
cggcacaggt
acagcagcgt
gggaacacat
ccagtgtcgc

gtggacgtgt

ttttgttcaa
ggagcctgaa
acttgacgct
ctggttcgga
gaggttcttc
tgatgctgtt
actgtaccgc
agttctggaa
tgtctgecttt
ggcattcgag
agcactggag
gagcacacga
gtcagaactc
cctggttccc
gctggccgac
tggggacatt
gtttgagcat
ttactacgtg
tgactcccgt
gtactccacc
gggagtgagg
gggagagctg
ggcagtgatt
tgagatatca
tgctgtggac
tcccccggag

gctccctgea

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



gtgctcaccc
gtgctggggt
gtggatgtgg
ctcctgacct
atttcttact
tctccaggcc
cagcctcttt
gcagactggc
aaagaggaag
cctgaagctg
gagcactttc
tgtaccattc
tcagaaaatt
ttgcaggaga
accccttccc
agcgggtgga
atcctcctcc
atcactgcca
tcccacggag
gcctgtctgc
acgaaatgcc
ctgctctgcec
caagaaggcc
aacccggact
aacatcagga
ttcttcttct

ctgccaaagg

ggctctgcca
tggctgccect
gtcctcctgc
gtaggacgag
ctctctgcaa
ttattaaaaa
ctgaggagga
agagagctgc
atgttcactt
atgctctttc
tccctgagtc
ttgtcaacgc
ctgatttggt
tggtagctga
aggagcactt
gcgtggetgc
gcctgecttc
gatgcgagca
gtgccctgac
ggagcagaga
ccttaatttt
ggtggaggag
ggcagtttgc
ggctctcagc
agcagctaaa
ccttgatggg

ctttccacgt

gctgctccgt
ggccgtgcac
acctggtgct
ggattccttg
gttttcttcc
gtttcagttc
cgtagccagc
cctctctctc
aacttaccaa
agatactgaa
ctcggcttca
actgatggat
ctttggtggc
cctggagctg
cctctttgag
cagccttcag
gtctgtcctc
gttcttccac
acaggacatc
cccctcectg
gacctctgct
acactgccag
cagcgatttc
tgctgcactg
gaagctggac
cctgctgtcg

ttgtgcagca

caccagggcc
ctgggtgagt
ggccttcctg
ttcttctgcc
cagtcacgag
ctcatgttca
ctttcctgga
tggacacaca

gactggttac

cggcaggact

gggggctgtg

ttccaccaaa
cgcacaggaa
cagcaagacc
attttccgca
agacagaggg
tgcggcagca
ttggtcaact
actgcccact
atggtcgact
ctggtgtggt
agcccgctgc
ctctccectg
cactttgcga
tgcgagagag
tcacatctga

atcctcgagt

cgagcctgag
ccaggtctgc
tccctgegcet
tgaaattttg
atactttgtg
gattgttctc
gacccttgca
gaaccttccg
acctggagct
tccaccagtg
acggagacct
gctcaaggag
atgaggatat
tcatagtgcc
gacggctcca
agctgctaat
gcttccaggc
ctgagatgag
tcttcagggg
tcatactggc
ggccgagcect
cccgggaact
aggctgcctc
ttcaacaagt
aggagctatt
cctcaaatag

gtttagagaa

tgccccacat
gctcccagag
ctttgacagc
tacagcagca
cagctgctta
agaggcccga
ccttccttct
agaggtgttg
ggaaattcaa
ggcgatccat
gcaggctgeg
ttatgaccac
tatttccaga
tctcggccac
ggctctgaca
gtacaaacgg
agaacagccc
aaacttctgc
cctcctgaac
caagtgccag
ggagcctgtg
gcagaagcta
cccagcaccc
cagggaagaa
ggttttcctt

CacCcCacagac

gaggaagata

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



tcctggetgg
cgtgtggccc
tacttccatg
tacttgaagc
ggcaggagcc
ctttttctgc
ctgctggctg
caggctgccc
<210> 9

<211> 380
<212> DNA

<213>

<400> 9
gacattgatt

catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
<210>
<211>

<212>
<213>

10
122
DNA

<400> 10

cactctttca
cggatcagca
aagacgcggc
tggtccagct
tggagctcaa
tgcagttaat

atcgtgggga

ctgacgctga

attgactagt
gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg

tattaccatg

Simian virus 40

gttgacagag
caccaggctg
catcagggaa
cttcgtggct
gggtcagggc
acctcggtgc
ctgcgaccca

cctgtcccag

Human herpesvirus-5

tattaatagt
acataactta
tcaataatga
gtggagtatt
acgcccccta

accttatggg

agtgacctca
ctgcctttcg
gaggccttcc
ggggatacaa
aaccccgtgg
ccgaaaaaga
gaggtgagceg

gagcctcatc

aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa

actttcctac

ggctggggcg

ctttttacag
tgcatgttgc
gcacagtttc
aactgataac
gcttctcaca
ccgccctcca

tcttctga

ggggtcatta
cccgectggce
catagtaacg
tgcccacttg
tgacggtaaa

ttggcagtac

gctcctcectc
tcttctctcc
tgtggacatg
acctccagct
aaaagctcgt
cgtggcagag

gagcagacag

gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcccgect

atctacgtat

aacttgttta ttgcagctta taatggttac aaataaagca atagcatcac aaatttcaca

aataaagcat ttttttcact gcattctagt tgtggtttgt ccaaactcat caatgtatct

ta

<210>
<211>

11
136

3960

4020

4080

4140

4200

4260

4320

4368

60

120

180

240

300

360

380

60

120

122



<212>
<213>

DNA

<400> 11

Simian virus 40

atcccgcccc taactccgec cagttccgec cattctccge cccatggetg actaattttt

tttatttatg cagaggccga ggccgcctcg gecctctgage tattccagaa gtagtgagga

ggcttttttg

<210> 12
<211> 28
<212> DNA
<213>

<400> 12

gaggcc

tttaaaagaa aaggggggat tggggggt

<210> 13
<211> 83
<212> DNA
<213>

<400> 13

Human immunodeficiency virus 1 (HIV-1)

Human immunodeficiency virus 1 (HIV-1)

gaattcgagc tcggtacctt taagaccaat gacttacaag gcagctgtag atcttagcca

ctttttaaaa gaaaaggggg gac

<210> 14
<211> 795
<212> DNA
<213>

<400> 14
atgattgaac

ggctatgact
gcgeaggesc
caagacgagg
ctcgacgttg
gatctcctgt
cggeggetgce
atcgagcgag

gagcatcagg

aagatggatt
gggcacaaca
gtccggttct
cagcgcecggct
tcactgaagc
catctcacct
atacgcttga

cacgtactcg

ggctcgecgcec

Escherichia coli

gcacgcaggt
gacaatcggc
ttttgtcaag
atcgtggctg
gggaagggac
tgctcctgcec
tccggctacc
gatggaagcc

agccgaactg

tctccggegg
tgctctgatg
accgacctgt
gcgacgacgg
tggctgctat
gagaaagtat
tgcccattcg
ggtcttgtcg

ttcgccaggc

cttgggtgga
ccgeegtgtt
ccggtgecect
gcgttccttg
tgggcgaagt
ccatcatggc
accaccaagc
atcaggatga

tcaaggcgtc

gaggctattc
ccggectgtca
gaatgaactg
cgcggctgtg
geeggeggeag
tgatgcaatg
gaaacatcgc
tctggacgaa

tatgcccgac

60

120

136

28

60

83

60

120

180

240

300

360

420

480

540



ggcgaggatc
ggccgetttt
atagcgttgg
cttgtgcttt
gacgagttct
<210> 15

<211> 137
<212> DNA

<213>

<400> 15

tcgtcgtgac
ctggattcat
ctacccgtga
acggtatcgc

tctga

ccacggcgat gcctgecttge cgaatatcat ggtggaaaat

cgactgtggc cgtctgggtg tggcggaccg ctatcaggac

tattgctgaa gagcttggcg gcgaatggge tgaccgcttc

cgcgcccgat tcgcagecgca tcgecttcta tcgecttcett

Escherichia coli

gcattggcgc agaaaaaaat gcctgatgecg acgctgecgeg tcttatactc ccacatatgc

cagattcagc aacggatacg gcttccccaa cttgcccact tccatacgtg tcctccttac

cagaaattta

<210> 16

<211> 589
<212> DNA
<213>

<220>
<223>

<400> 16
ttgagatcct

agcggtggtt
cagcagagcg
caagaactct
tgccagtggc
ggcgeagegs
ctacaccgaa
gagaaaggcg
gcttccaggg

tgagcgtcga

tccttaa

unknown

ttttttctgce
tgtttgccgg
cagataccaa
gtagcaccgc
gataagtcgt
tcgggctgaa
ctgagatacc
gacaggtatc
ggaaacgcct

tttttgtgat

gcgtaatctg
atcaagagct
atactgttct
ctacatacct
gtcttaccgg
cggggggttc
tacagcgtga
cggtaagcegg
ggtatcttta

gctcgtcagg

ColE1/pMB1/pBR322/pUC origin of replication plasmid sequence

ctgcttgcaa acaaaaaaac caccgctacc

accaactctt
tctagtgtag
cgctctgcta
gttggactca
gtgcacacag
gctatgagaa
cagggtcgga

tagtcctgtc

ggggcgeagc

tttccgaagg
ccgtagttag
atcctgttac
agacgatagt
cccagcttgg
agcgccacgc
acaggagagc
gggtttcgcc

ctatggaaa

taactggctt
gccaccactt
cagtggctgc
taccggataa
agcgaacgac
ttcccgaagg
gcacgaggga

acctctgact

600

660

720

780

795

60

120

137

60

120

180

240

300

360

420

480

540

589



210> 17

<211> 22

<212> DNA

<213> Escherichia coli

<400> 17
taatgtgagt tagctcactc at

<210> 18

211> 31

<212> DNA

<213> Escherichia coli

<400> 18
tttacacttt atgcttccgg ctcgtatgtt g

210> 19

<211> 17

<212> DNA

<213> Escherichia coli

<400> 19
ttgtgagcgg ataacaa

<210> 20

<211> 19

<212> DNA

<213> Bacteriophage T3

<400> 20
aattaaccct cactaaagg

<210> 21

<211> 19

<212> DNA

<213> Bacteriophage T7

<400> 21
cctatagtga gtcgtatta

<21e> 22

<211> 428

<212> DNA

<213> F1 bacteriophage

<400> 22
acgcgccctg tagcggecgca ttaagcgegg cgggtgtggt ggttacgecge agecgtgaccg

22

31

17

19

19

60



ctacacttgc
cgttcgecgg
gtgctttacg
catcgccctg
gactcttgtt
aagggatttt
acgcgaat

<210> 23

<211> 677
<212> DNA

<213>

<400> 23
cgagcatctt

tttaaatgtt
tactagttca
ctctgttcct
taactatgtt
tattgcttcc
ttatgaggag
cgcaaccccc

tttccccctc

aggggctagg

ggctctgegg

ggccgcctcc

<210> 24
<211>
<212>
<213>

DNA

<220>
<223>

cagcgcccta
ctttccccgt
gcacctcgac
atagacggtt
ccaaactgga

gccgatttcg

accgccattt
aataaaacaa
ggtgtattgc
gttaatcaac
gctcctttta
cgtacggctt
ttgtggcccg
actggctggg
ccgatcgcca
ttgctgggca
cctcttccgc

ccgectg

11433

gcgcccgctc
caagctctaa
cccaaaaaac
tttcgccctt
acaacactca

gcctattggt

Woodchuck hepatitis virus

attcccatat
aatggtgggsg
cacaagacaa
ctctggatta
cgctgtgtgg
tcgttttctc
ttgtccgtca
gcattgccac
cggcagaact
ctgataattc

gtcttcgcect

Artificial Sequence

ctttcgettt
atcgggggct
ttgattaggg
tgacgttgga
accctatctc

taaaaaatga

ttgttctgtt
caatcattta
acatgttaag
caaaatttgt
atatgctgct
ctccttgtat
acgtggegtg
cacctgtcaa
catcgccgcc
cgtggtgttg

tcgccctcag

cttcccttcc
ccctttaggg
tgatggttca
gtccacgttc
ggtctattct

gctgatttaa

tttcttgatt
catttttagg
aaactttccc
gaaagattga
ttaatgcctc
aaatcctggt
gtgtgctctg
ctcctttctg

tgccttgcecc

tcggggaagg

acgagtcgga

tttctcgcca
ttccgattta
cgtagtgggc
tttaatagtg
tttgatttat

Caaaaattta

tgggtataca
gatatgtaat
gttatttacg
ctgatattct
tgtatcatgc
tgctgtctct
tgtttgctga
ggactttcgc
gctgctggac
gcctgetgcec

tctccctttg

120

180

240

300

360

420

428

60

120

180

240

300

360

420

480

540

600

660

677

Made in lab transfer cassette pCCL-SIN-cPPT/CTS -hPGK-hFANCA-WPRE



<400> 24
catgaccaaa

gatcaaagga
aaaaccaccg
gaaggtaact
gttaggccac
gttaccagtg
atagttaccg
cttggagcga
cacgcttccc
agagcgcacg
tcgccacctc
gaaaaacgcc
catgttcttt
agctgatacc
ggaagagcgc
ctggcacgac
ttagctcact
tggaattgtg
gcgcgcaatt
tacgttgtat
atgttgacat
tagcccatat
gcccaacgac
agggactttc
acatcaagtg
cgcctggcat

cgtattagtc

atcccttaac
tcttcttgag
ctaccagcgg
ggcttcagca
cacttcaaga
gctgctgcca
gataaggcgc
acgacctaca
gaagggagaa
agggagcttc
tgacttgagc
agcaacgcgg
cctgecgttat
gctcgccgcea
ccaatacgca
aggtttcccg
cattaggcac
agcggataac
aaccctcact
ccatatcata
tgattattga
atggagttcc
ccccgcccat
cattgacgtc
tatcatatgc
tatgcccagt

atcgctatta

gtgagttttc
atcctttttt
tggtttgttt
gagcgcagat
actctgtagc
gtggcgataa
agcggtcggg
ccgaactgag
aggcggacag
cagggggaaa
gtcgattttt
cctttttacg
cccctgattc
gccgaacgac
aaccgcctct
actggaaagc
cccaggcecttt
aatttcacac
aaagggaaca
atatgtacat
ctagttatta
gcgttacata
tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt

ccatggtgat

gttccactga
tctgcgcgta
gccggatcaa
accaaatact
accgcctaca
gtcgtgtctt
ctgaacgggg
atacctacag
gtatccggta
cgcctggtat
gtgatgctcg
gttcctggcc
tgtggataac
cgagcgcagc
ccccgegegt
gggcagtgag
acactttatg
aggaaacagc
aaagctggag
ttatattggc
atagtaatca
acttacggta
aatgacgtat
gtatttacgg
ccctattgac

atgggacttt

gcggttttgg

gcgtcagacc
atctgctgct
gagctaccaa
gttcttctag
tacctcgctc
accgggttgg
ggttcgtgca
cgtgagctat
agcggeages
ctttatagtc
tcagggggsc
ttttgctggc
cgtattaccg
gagtcagtga
tggccgattc
cgcaacgcaa
cttccggctc
tatgaccatg
ctgcaagctt
tcatgtccaa
attacggggt
aatggcccgc
gttcccatag
taaactgccc
gtcaatgacg
cctacttggc

cagtacatca

ccgtagaaaa
tgcaaacaaa
ctctttttcc
tgtagccgta
tgctaatcct
actcaagacg
cacagcccag
gagaaagcgc
tcggaacagg
ctgtcgggtt
ggagcctatg
cttttgctca
cctttgagtg
gcgaggaagce
attaatgcag
ttaatgtgag
gtatgttgtg
attacgccaa
ggccattgca
cattaccgcc
cattagttca
ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc

agtacatcta

atgggcgtgg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



atagcggttt
gttttggcac
gcaaatgggc
ccggggtctc
ccactgctta
ttgtgtgact
agcagtggceg
gcaggactcg
cgccaaaaat
ttaagcgggs
aaaaatataa
atcctggcct
cccttcagac
gtgtgcatca
agcaaaacaa
ggagatatga
ccattaggag
gtgggaatag
gcgtcaatga
aacaatttgc
atcaagcagc
ctggggattt
agttggagta
agagaaatta
caagaaaaga
tttaacataa

gtaggtttaa

gactcacggg
caaaatcaac
ggtaggcgtg
tctggttaga
agcctcaata
ctggtaacta
cccgaacagg
gcttgctgaa
tttgactagc
gagaattaga
attaaaacat
gttagaaaca
aggatcagaa
aaggatagag
aagtaagacc
gggacaattg
tagcacccac
gagctttgtt
cgctgacggt
tgagggctat
tccaggcaag
ggggttgctc
ataaatctct
acaattacac
atgaacaaga
caaattggct

gaatagtttt

gatttccaag
gggactttcc
tacggtggga
ccagatctga
aagcttgcct
gagatccctc
gacttgaaag
gegegeacgsg
ggaggctaga
tcgegatggg
atagtatggg
tcagaaggct
gaacttagat
ataaaagaca
accgcacagc
gagaagtgaa
caaggcaaag
ccttgggttc
acaggccaga
tgaggcgcaa
aatcctggct
tggaaaactc
ggaacagatt
aagcttaata
attattggaa
gtggtatata

tgctgtactt

tctccacccc
aaaatgtcgt
ggtctatata
gcctgggagc
tgagtgcttc
agaccctttt
cgaaagggaa
caagaggcga
aggagagaga
aaaaaattcg
caagcaggga
gtagacaaat
cattatataa
ccaaggaagc
aagcggccegc
ttatataaat
agaagagtgg
ttgggagcag
caattattgt
cagcatctgt
gtggaaagat
atttgcacca
tggaatcaca
cactccttaa
ttagataaat
aaattattca

tctatagtga

attgacgtca
aacaactccg
agcagagctc
tctctggcta
aagtagtgtg
agtcagtgtg
accagaggag
ggggegeceea
tgggtgcegag
gttaaggcca
gctagaacga
actgggacag
tacagtagca
tttagacaag
tgatcttcag
ataaagtagt
tgcagagaga
caggaagcac
ctggtatagt
tgcaactcac
acctaaagga
ctgctgtgcc
cgacctggat
ttgaagaatc
gggcaagttt
taatgatagt

atagagttag

atgggagttt
ccccattgac
gtttagtgaa
actagggaac
tgcccgtctg
gaaaatctct
ctctctcgac
ctggtgagta
agcgtcagta
gggggaaaga
ttcgcagtta
ctacaaccat
accctctatt
atagaggaag
acctggagga
aaaaattgaa
aaaaagagca
tatgggcgca
gcagcagcag
agtctggggc
tcaacagctc
ttggaatgct
ggagtgggac
gcaaaaccag
gtggaattgg
aggaggcttg

gcagggatat

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



tcaccattat
atagaagaag
cgacggtatc
agaatagtag
aaaattcaaa
gggettgess
tgggcgtggt
cgttcgcagc
tgctccgecc
ggaagccgca
gcgecgaccg
cggecegggaa
geeegegegs
cgttgaccga
tccgactcgt
tgggccgagce
aaattaaagg
cttgaggtag
agttctgagg
gcctcaaggc
ggacagatct
agaaagaagc
tcccgtcttt
gtgtggcatc
gacatgcatg
gaagcatcct

tttgttttga

cgtttcagac
aaggtggaga
ggttaacttt
acataatagc
attttatcga
ttgcgecttt
tccgggaaac
gtcacccgga
ctaagtcggg
cgtctcacta
cgatgggctg
ggggceggtgc
tgttccgcat

atcaccgacc

gggtcccgaa
tgctggeggs
aatcagctgt
aaggtccact
cctatgctaa
tgggggttcc
gcacggctcc
tgtcttcecct
ccttctgtca
ttcacgtaca
ctgtgggatc
gccagcatgc

ggggatttca

ccacctccca
gagagacaga
taaaagaaaa
aacagacata
tcacgagact
tccaaggcag
gcageggege
tcttcgecge
aaggttcctt
gtaccctcgc
tggccaatag
gggagecges
tctgcaagcc
tctctcccca
ctccgcctcg
aagggtcaag
gcgectectg
gtgtaaaaaa
tcattctagt
cgtgggtatt
agcggagacc
gttagagttt
agaattatgg
aggcattgtg
gtggctcttc
tgacgtcgcc

gaaaaactca

accccgaggg

gacagatcca
ggggggattg
caaactaaag
agcctcgaga
ccctgggttt
cgaccctggg
tacccttgtg
gcggttegeg
agacggacag
cggctgctca
gtgtgggecg
tccggagcegc
gggggatccc

ggccaggacc

agggaaaaat
cgaagccatc
ttgtctctca
tcatttatag
ctctcagccg
agtcaccctg
gctcagtatt
aaaatacaga
agcctgcaag
aggaatctgt

agggccatgc

gatctgagaa

gacccgacag
ttcgattagt
gggggtacag
aattacaaaa
agcttgatat
gcgcagggac
tctcgcacat
ggccccecgg
gcgtgeccgga
cgccagggag
gcaggeegeg
gtagtgtggg
acgtcggcag
ccgggctgcea

cagggegsgccyg

ataatcctga
aggacctgaa
gcaaagtgat
gctctgettt
ggatggttgc
tgctgctgac
tattggcaca
gttctttgtt
agctgctgga
gctgectttg
tttctgattt

gaactgtgga

gcccgaagga
gaacggatct
tgcaggggaa
acaaattaca
cgaattccac
gcggctgcetc
tcttcacgtc
cgacgcttcc
cgtgacaaac
caatggcagc
ccgagagcag
ccctgttect
tcggctccct

ggaattcatg

ccggagggcec

aagggcacag

tgcccttttg
tgactgtgac
gcaggatcaa
ctctagcgtg
tgtggagcag
cagtatgttc
gcttgaagceg
aagccatccc
tgaacagatg
tgttcaaatg

gcctgaaaaa

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



atgccgcagg
gctgetggag
ttcagtggac
cataccctga
atgcagagag
ctctttgtga
caggaggttc
gaagcgcagc
tgccagctgg
ccctectgegt
taccatggct
ccttttgagt
aagtaccgct
aaggtttcta
gagccccaca
gggaacatcc
cacttcctcc
gcgtttatag
tgccaggcect
gaacccaact
gcctccatga
gaaagactga
attcagctca
ctgctgacgt
cagggtccct

ctcacccggc

ctggggttgg

tcacggttga
tacaggagga
acacgcttgg
ctcagatact
agtggagctt
tgctgagtgc
actggcagag
agctgcttga
acagcatggt
tcctgtcata
gcagcaagaa
ctccccggta
ccctcctcac
tagaaaacat
gccaagctct
cagtcaccgt
ccgececctget
agtctctgaa
gctctgctgc
ctgctgagga
cagaccccag
gggctgtcct
gcatcaacac
ctttctgtca
gggctgccct
tctgccagct

ctgcecctggc

tgtactgcag
gtcctccact
cagtgtaatt
cactcacagc
tgcgcggaca
agaggagttg
agtgctctcc
agactgggtg
cactgcgttc
tgcagactgg
ggccctggtc
cctgcaggtg
agactacatc
gggactctac
tcaggatgtt
catggaggcc
cacacctcga
gagagcagat
tgaagagaag
gcccctggga
ccagcgtgat
gggccacaat
gccgagactg
gaacctgatg
cttcgtgagg
gctccgtcac

cgtgcacctg

agaatgctga
cacaagatcg
tccacagatc
cctgtgctga
caccctctgc
gttggccatt
tttgtgtctg
gcgegtttga
ctggttgtgc
ttcaaggcct
ttcctgttta
cacattctcc
tcattggcca
gaggatttgt
gaaaaggcca
agcatattca
gtgctcccca
aaaatccccc
ccagaagatg
cagctcacag
gttatatcgg
gaggatgaca
gagccacggsg
gctgcctcca
accatgtgtg
cagggcccga

ggtgagtcca

tttttgcact
tgaggtgctg
ctctgaagag
aagcatctga
tcacctcact
tgcaagaagt
ccctggttgt
tggcccaggc
gccaggcagce
cctttgggag
cgttcttgtc
acccacccct
agacacggct
catcagctgg
tcatggtgtt
ggaggcctta
aagtccctga
catctctgta

cagccctggg

ctgcactggg
cacaggtggc
gcagcgttga
aacacattgc
gtgtcgctcc
gacgtgtgct
gcctgagtgc

ggtctgegct

tgacgctttg
gttcggagtg
gttcttcagt
tgctgttcag
gtaccgcagg
tctggaaacg
ctgctttcca
attcgagagc
actggagggc
cacacgaggc
agaactcgtg
ggttcccagc
ggccgacctc
ggacattact
tgagcatacg
ctacgtgtcc
ctcccgtgtg
ctccacctac
agtgagggca
agagctgaga
agtgatttct
gatatcaaag
tgtggacctc
cccggagagg
ccctgcagtg
cccacatgtg

cccagaggtg

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



gatgtgggtc
ctgacctgta
tcttactctc
ccaggcctta
cctctttctg
gactggcaga
gaggaagatg
gaagctgatg
cactttctcc
accattcttg
gaaaattctg
caggagatgg
ccttcccagg
gggtggageg
ctcctccgcec
actgccagat
cacggaggtg
tgtctgcgga
aaatgcccct
ctctgeccggt
gaaggccggce
ccggactggc
atcaggaagc
ttcttctect
ccaaaggctt

tggctggcac

gtggccccgg

ctcctgcacc
ggacgaggega
tctgcaagtt
ttaaaaagtt
aggaggacgt
gagctgccct
ttcacttaac
ctctttcaga
ctgagtcctc
tcaacgcact
atttggtctt
tagctgacct
agcacttcct
tggctgccag
tgccttcegtc
gcgagcagtt
ccctgacaca
gcagagaccc
taattttgac
ggaggagaca
agtttgccag
tctcagctgc
agctaaagaa
tgatgggcct
tccacgtttg
tctttcagtt

atcagcacac

tggtgctggc
ttccttgttc
ttcttcccag
tcagttcctc
agccagcctt
ctctctctgg
ttaccaagac
tactgaacgg
ggcttcaggg
gatggatttc
tggtggccgce
ggagctgcag
ctttgagatt
ccttcagaga
tgtcctctgce
cttccacttg
ggacatcact
ctccctgatg
ctctgctctg
ctgccagagc
cgatttcctc
tgcactgcac
gctggactgc
gctgtcgtca
tgcagcaatc
gacagagagt

caggctgctg

cttcctgtcc
ttctgcctga
tcacgagata
atgttcagat
tcctggagac
acacacagaa
tggttacacc
caggacttcc
ggctgtgacg
caccaaagct
acaggaaatg
caagacctca
ttccgcagac
cagagggagc
ggcagcagct
gtcaactctg
gcccacttct
gtcgacttca
gtgtggtggc
ccgctgcccc
tcccctgagg
tttgcgattc
gagagagagsg
catctgacct
ctcgagtgtt
gacctcaggc

cctttcgcett

ctgecgctctt
aattttgtac
ctttgtgcag
tgttctcaga
ccttgcacct
ccttccgaga
tggagctgga
accagtgggc
gagacctgca
caaggagtta
aggatattat
tagtgcctct
ggctccaggc
tgctaatgta
tccaggcaga
agatgagaaa
tcaggggcct
tactggccaa
cgagcctgga
gggaactgca
ctgcctcccc
aacaagtcag
agctattggt
caaatagcac
tagagaagag
tggggeggct

tttacagtct

tgacagcctc
agcagcaatt
ctgcttatct
ggcccgacag
tccttctgca
ggtgttgaaa
aattcaacct
gatccatgag
ggctgegtgt
tgaccactca
ttccagattg
cggccacacc
tctgacaagc
caaacggatc
acagcccatc
cttctgctcc
cctgaacgcc
gtgccagacg
gcctgtgetg
gaagctacaa
agcacccaac
ggaagaaaac
tttccttttc
cacagacctg
gaagatatcc
cctcctecegt

tctctcctac

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

8040

8100



ttccatgaag
ttgaagctgg
aggagcctgg
tttctgctgce
ctggctgatc
gctgcccectg
aagcttatcg
tattcccata
aaatggtggg
ccacaagaca
cctctggatt
acgctgtgtg
ttcgttttct
gttgtccgtc
ggcattgcca
acggcagaac
actgataatt
cgtcttcgcec
attcgagctc
ttttaaaaga
tttttgcttg
aactagggaa
gtgcccgtct
ggaaaatctc
agaaatgaat
aaagcaatag

gtttgtccaa

acgcggccat
tccagctctt

agctcaaggg

agttaatacc
gtggggactg
acgctgacct
ataccgtcga
tttgttctgt
gcaatcattt
aacatgttaa
acaaaatttg
gatatgctgc
cctccttgta
aacgtggcgt
ccacctgtca
tcatcgccgc
ccgtggtgtt
ttcgccctca
ggtaccttta
aaagggegesa
tactgggtct
cccactgctt
gttgtgtgac
tagcagtagt
atcagagagt
catcacaaat

actcatcaat

cagggaagag
cgtggetggg
tcagggcaac
tcggtgcccg
cgacccagag
gtcccaggag
atcccccggg
ttttcttgat
acatttttag
gaaactttcc
tgaaagattg
tttaatgcct
taaatcctgg
ggtgtgctct
actcctttct

ctgccttgcec

gtcggggaag
gacgagtcgg
agaccaatga
ctggaagggc
ctctggttag
aagcctcaat
tctggtaact
agttcatgtc
gagaggaact
ttcacaaata

gtatcttatc

gccttectgc
gatacaagca
cccgtggaac
aaaaagagct
gtgagcgccg
cctcatctct
ctgcaggaat
ttgggtatac
ggatatgtaa
cgttatttac
actgatattc
ctgtatcatg
ttgctgtctc
gtgtttgctg
gggactttcg
cgctgectgga
ggcctgctgc
atctcccttt
cttacaaggc
taattcactc
accagatctg
aaagcttgcc
agagatccct
atcttattat
tgtttattgc
aagcattttt

atgtctggct

atgttgctgt
cagtttcacc
tgataacaaa
tctcacacgt
ccctccagag
tctgatgaga
tcgagcatct
atttaaatgt
ttactagttc
gctectgttcc
ttaactatgt
ctattgcttc
tttatgagga
acgcaacccc

ctttccccct

caggggctag
cggctctgeg
gggccgcectc
agctgtagat
ccaacgaaga
agcctgggag
ttgagtgctt
cagacccttt
tcagtattta
agcttataat
ttcactgcat

ctagctatcc

ggacatgtac
tccagctggc
agctcgtctt
ggcagagctg
cagacagcag
attcgatatc
taccgccatt
taataaaaca
aggtgtattg
tgttaatcaa
tgctcctttt
ccgtacggct
gttgtggccc
cactggctgg
cccgatcgcec
gttgctgggce
gcctcttecg
cccgectgga
cttagccact
caagatctgc
ctctctggcet
caagtagtgt
tagtcagtgt
taacttgcaa
ggttacaaat
tctagttgtg

cgcccctaac

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720



tccgcccatc
aatttttttt
gtgaggaggc
tacgcgcgct
caacttaatc
cgcaccgatc
agcggcgcat
agcgccctag
tttccccgtc
cacctcgacc
tagacggttt
caaactggaa
ccgatttcgg
aacaaaatat
ctatttgttt
gataaatgct
ttgaacaaga

atgactgggc

aggggegecc
acgaggcagc
acgttgtcac
tcctgtcatc
ggctgcatac
agcgagcacg
atcaggggct
aggatctcgt

gcttttctgg

ccgcccctaa
atttatgcag
ttttttggag
cactggccgt
gccttgcagc
gcccttccca
taagcgcggc
cgcccgctcc
aagctctaaa
ccaaaaaact
ttcgcecttt
caacactcaa
cctattggtt
taacgcttac
atttttctaa
tcaataatag
tggattgcac
acaacagaca
ggttcttttt
gcggctatcg
tgaagcggga
tcaccttgct
gcttgatccg
tactcggatg
cgcgecagec
cgtgacccat

attcatcgac

ctccgcccag
aggccgaggc
gcctagggac
cgttttacaa
acatccccct
acagttgcgc
gggtgtggtyg
tttcgectttc
tcgggggctc
tgattagggt
gacgttggag
ccctatctcg
aaaaaatgag
aatttaggtg
atacattcaa
cacctagatc
gcaggttctc
atcggctgct
gtcaagaccg
tggctggcca
agggactggc
cctgccgaga
gctacctgcc
gaagccggtc
gaactgttcg
ggcgatgcct

tgtggccggc

ttccgcccat
cgcctcggcec
gtacccaatt
cgtcgtgact
ttcgccagct
agcctgaatg
gttacgcgca
ttcccttect
cctttagggt
gatggttcac
tccacgttct
gtctattctt
ctgatttaac
gcacttttcg
atatgtatcc
aagagacagg
cggececgecttg
ctgatgccgc
acctgtccgg
cgacgggcgt
tgctattggg
aagtatccat
cattcgacca
ttgtcgatca
ccaggctcaa
gcttgccgaa

tgggtgtggc

tctccgcccc
tctgagctat
cgccctatag
gggaaaaccc
ggcgtaatag
gcgaatggga
gcgtgaccgc
ttctcgccac
tccgatttag
gtagtgggcc
ttaatagtgg
ttgatttata
aaaaatttaa
gggaaatgtg
gctcatgaga
atgaggatcg
ggtggagagg
cgtgttccgg
tgccctgaat
tccttgcgca
cgaagtgccg
catggctgat
ccaagcgaaa
ggatgatctg
ggcgagcatg
tatcatggtg

ggaccgctat

atggctgact
tccagaagta
tgagtcgtat
tggcgttacc
cgaagaggcc
cgcgececctgt
tacacttgcc
gttcgccggc
tgctttacgg
atcgccctga
actcttgttc
agggattttg
cgcgaatttt
cgcggaaccc
caataaccct
tttcgcatga
ctattcggct
ctgtcagcgc
gaactgcaag
gctgtgctcg
gggcaggatc
gcaatgcggc
catcgcatcg
gacgaagagc
cccgacggceg
gaaaatggcc

caggacatag

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



cgttggctac ccgtgatatt gctgaagagc ttggcggcga atgggctgac cgcttcctceg 11400

tgctttacgg tatcgccgect cccgattcge agc 11433

<210> 25

<400> 25
000

<210> 26

<211> 1455

<212> PRT

<213> Homo sapiens

<400> 26
Met Ser Asp Ser Trp Val Pro Asn Ser Ala Ser Gly Gln Asp Pro Gly
1 5 10 15

Gly Arg Arg Arg Ala Trp Ala Glu Leu Leu Ala Gly Arg Val Lys Arg
20 25 30

Glu Lys Tyr Asn Pro Glu Arg Ala Gln Lys Leu Lys Glu Ser Ala Val
35 40 45

Arg Leu Leu Arg Ser His Gln Asp Leu Asn Ala Leu Leu Leu Glu Val
50 55 60

Glu Gly Pro Leu Cys Lys Lys Leu Ser Leu Ser Lys Val Ile Asp Cys
65 70 75 80

Asp Ser Ser Glu Ala Tyr Ala Asn His Ser Ser Ser Phe Ile Gly Ser
85 90 95

Ala Leu Gln Asp Gln Ala Ser Arg Leu Gly Val Pro Val Gly Ile Leu
100 105 110

Ser Ala Gly Met Val Ala Ser Ser Val Gly Gln Ile Cys Thr Ala Pro
115 120 125

Ala Glu Thr Ser His Pro Val Leu Leu Thr Val Glu Gln Arg Lys Lys
130 135 140



Leu

145

Phe

Leu

Leu

Trp

Cys

225

Met

Val

Met

Ser

His

305

Ser

Ser

Pro

Ser

Ser

Leu

Gln

Leu

210

Gln

Phe

Glu

Leu

Ser

290

Thr

His

Asp

Leu

Ser

Arg

Leu

Glu

195

Phe

His

Val

Pro

Ile

275

Thr

Leu

Thr

Ala

Leu
355

Leu

Leu

Glu

180

Leu

Arg

Ala

Leu

Glu

260

Phe

His

Gly

Leu

Val

340

Thr

Leu

Ser

165

Ala

Leu

Asn

Asp

Arg

245

Lys

Ala

Lys

Ser

Thr

325

Gln

Ser

Glu

150

Phe

Val

Glu

Leu

Val

230

Gly

Met

Leu

Ile

Val

310

Gln

Met

Leu

Phe

Cys

Trp

Ser

Cys

215

Ala

Phe

Pro

Asp

Val

295

Ile

Ile

Gln

Tyr

Ala

Gln

His

His

200

Cys

Arg

Gln

Gln

Ala

280

Arg

Ser

Leu

Arg

Arg
360

Gln

Glu

Leu

185

Pro

Leu

Ala

Lys

Val

265

Leu

Cys

Thr

Thr

Glu

345

Arg

Tyr

Leu

170

His

Asp

Cys

Met

Asn

250

Thr

Ala

Trp

Asp

His

330

Trp

Leu

Leu

155

Trp

Val

Met

Glu

Leu

235

Ser

Val

Ala

Phe

Pro

315

Ser

Ser

Phe

Leu

Lys

Gln

His

Gln

220

Ser

Asp

Asp

Gly

Gly

300

Leu

Pro

Phe

Val

Ala

Ile

Gly

Ala

205

Met

Asp

Leu

Val

Val

285

Val

Lys

Val

Ala

Met
365

His

Gln

Ile

190

Val

Glu

Phe

Arg

Leu

270

Gln

Phe

Arg

Leu

Arg

350

Leu

Ser

Ser

175

Val

Gly

Ala

Val

Arg

255

Gln

Glu

Ser

Phe

Lys

335

Thr

Ser

Met

160

Ser

Ser

Ser

Ser

Gln

240

Thr

Arg

Glu

Gly

Phe

320

Ala

His

Ala



Glu

His

385

Pro

Gln

Val

Ala

Cys

465

Val

Pro

Leu

Gly

Ser

545

Thr

Glu

370

Trp

Glu

Ala

Val

Asp

450

Ser

Pro

Leu

Ala

Leu

530

Gln

Gly

Leu

Gln

Ala

Phe

Arg

435

Trp

Lys

Phe

Val

Lys

515

Tyr

Ala

Asn

Val

Arg

Gln

Glu

420

Gln

Phe

Lys

Glu

Pro

500

Thr

Glu

Leu

Ile

Gly

Val

Gln

405

Ser

Ala

Lys

Ala

Ser

485

Ser

Arg

Asp

Gln

Pro
565

His

Leu

390

Leu

Cys

Ala

Ala

Leu

470

Pro

Lys

Leu

Leu

Asp

550

Val

Leu

375

Ser

Leu

Gln

Leu

Ser

455

Val

Arg

Tyr

Ala

Ser

535

Val

Thr

Gln

Phe

Glu

Leu

Glu

440

Phe

Phe

Tyr

Arg

Asp

520

Ser

Glu

Val

Glu

Val

Asp

Asp

425

Gly

Gly

Leu

Leu

Ser

505

Leu

Ala

Lys

Met

Val

Ser

Trp

410

Ser

Pro

Ser

Phe

Gln

490

Leu

Lys

Gly

Ala

Glu
570

Leu

Ala

395

Val

Met

Ser

Thr

Thr

475

Val

Leu

Val

Asp

Ile

555

Ala

Glu

380

Leu

Ala

Val

Ala

Arg

460

Phe

His

Thr

Ser

Ile

540

Met

Ser

Thr

Val

Arg

Thr

Phe

445

Gly

Leu

Ile

Asp

Ile

525

Thr

Val

Ile

Gln

Val

Leu

Ala

430

Leu

Tyr

Ser

Leu

Tyr

510

Glu

Glu

Phe

Phe

Glu

Met

415

Phe

Ser

His

Glu

His

495

Ile

Asn

Pro

Glu

Arg
575

Val

Phe

400

Ala

Leu

Tyr

Gly

Leu

480

Pro

Ser

Met

His

His

560

Arg



Pro

Leu

Arg

Cys

625

Ala

Leu

Ile

Gly

Ser

705

Leu

Ala

Met

Leu

Ala
785

Tyr

Pro

Ala

610

Ser

Glu

Gly

Ser

His

690

Ile

Leu

Pro

Cys

Arg

770

Ala

Tyr

Lys

595

Asp

Ala

Pro

Glu

Ala

675

Asn

Asn

Leu

Pro

Gly

755

His

Leu

Val

580

Val

Lys

Ala

Asn

Leu

660

Gln

Glu

Thr

Thr

Glu

740

Arg

Gln

Ala

Ser

Pro

Ile

Glu

Ser

645

Arg

Val

Asp

Pro

Ser

725

Arg

Val

Gly

Val

His

Asp

Pro

Glu

630

Ala

Ala

Ala

Asp

Arg

710

Phe

Gln

Leu

Pro

His
790

Phe

Ser

Pro

615

Lys

Glu

Ser

Val

Ser

695

Leu

Cys

Gly

Pro

Ser

775

Leu

Leu

Arg

600

Ser

Pro

Glu

Met

Ile

680

Ser

Glu

Gln

Pro

Ala

760

Leu

Gly

Pro

585

Val

Leu

Glu

Pro

Thr

665

Ser

Val

Pro

Asn

Trp

745

Val

Ser

Glu

Ala

Ala

Tyr

Asp

Leu

650

Asp

Glu

Glu

Arg

Leu

730

Ala

Leu

Ala

Ser

Leu

Phe

Ser

Ala

635

Gly

Pro

Arg

Ile

Glu

715

Met

Ala

Thr

Pro

Arg
795

Leu

Ile

Thr

620

Ala

Gln

Ser

Leu

Ser

700

His

Ala

Leu

Arg

His

780

Ser

Thr

Glu

605

Tyr

Leu

Leu

Gln

Arg

685

Lys

Ile

Ala

Phe

Leu

765

Val

Ala

Pro

590

Ser

Cys

Gly

Thr

Arg

670

Ala

Ile

Ala

Ser

Val

750

Cys

Leu

Leu

Leu

Gln

Val

Ala

655

Asp

Val

Gln

Val

Ser

735

Arg

Gln

Gly

Pro

Val

Lys

Ala

Arg

640

Ala

Val

Leu

Leu

Asp

720

Val

Thr

Leu

Leu

Glu
800



Val Asp Val Gly Pro Pro Ala Pro Gly Ala Gly Leu Pro Val Pro Ala
805 810 815

Leu Phe Asp Ser Leu Leu Thr Cys Arg Thr Arg Asp Ser Leu Phe Phe
820 825 830

Cys Leu Lys Phe Cys Thr Ala Ala Ile Ser Tyr Ser Leu Cys Lys Phe
835 840 845

Ser Ser Gln Ser Arg Asp Thr Leu Cys Ser Cys Leu Ser Pro Gly Leu
850 855 860

Ile Lys Lys Phe Gln Phe Leu Met Phe Arg Leu Phe Ser Glu Ala Arg
865 870 875 880

Gln Pro Leu Ser Glu Glu Asp Val Ala Ser Leu Ser Trp Arg Pro Leu
885 890 895

His Leu Pro Ser Ala Asp Trp Gln Arg Ala Ala Leu Ser Leu Trp Thr
900 905 910

His Arg Thr Phe Arg Glu Val Leu Lys Glu Glu Asp Val His Leu Thr
915 920 925

Tyr Gln Asp Trp Leu His Leu Glu Leu Glu Ile Gln Pro Glu Ala Asp
930 935 940

Ala Leu Ser Asp Thr Glu Arg Gln Asp Phe His Gln Trp Ala Ile His
945 950 955 960

Glu His Phe Leu Pro Glu Ser Ser Ala Ser Gly Gly Cys Asp Gly Asp
965 970 975

Leu Gln Ala Ala Cys Thr Ile Leu Val Asn Ala Leu Met Asp Phe His
980 985 990

Gln Ser Ser Arg Ser Tyr Asp His Ser Glu Asn Ser Asp Leu Val Phe
995 1000 1005



Gly

Met

Gly

Arg

Leu

Arg

Gln

Ser

Asp

Arg

Cys

Trp

Cys

Arg

Gly
1010

Val
1025

His
1040

Arg
1055

Gln
1070

Leu
1085

Pro
1100

Glu
1115

Ile
1130

Ser
1145

Gln
1160

Pro
1175

Gln
1190

Gln
1205

Ala

Thr

Leu

Arg

Pro

Ile

Met

Thr

Arg

Thr

Ser

Ser

Phe

Thr

Asp

Pro

Gln

Gln

Ser

Thr

Arg

Ala

Asp

Lys

Leu

Pro

Ala

Gly

Leu

Ser

Ala

Arg

Ser

Ala

Asn

His

Pro

Cys

Glu

Leu

Ser

Asn

Glu

Gln

Leu

Glu

Val

Arg

Phe

Phe

Ser

Pro

Pro

Pro

Asp

Glu
1015

Leu
1030

Glu
1045

Thr
1060

Leu
1075

Leu
1090

Cys
1105

Cys
1120

Phe
1135

Leu
1150

Leu
1165

Val
1180

Arg
1195

Phe
1210

Gln

His

Ser

Leu

Cys

Glu

Ser

Arg

Met

Ile

Leu

Glu

Leu

Ile

Gln

Phe

Gly

Met

Gly

Gln

His

Gly

Val

Leu

Leu

Leu

Ser

Ile

Asp

Leu

Trp

Tyr

Ser

Phe

Gly

Leu

Asp

Thr

Cys

Gln

Pro

Ser

Leu

Phe

Ser

Lys

Ser

Phe

Gly

Leu

Phe

Ser

Arg

Lys

Glu

Arg
1020

Ile
1035

Glu
1050

Val
1065

Arg
1080

Phe
1095

His
1110

Ala
1125

Asn
1140

Ile
1155

Ala
1170

Trp
1185

Leu
1200

Ala
1215

Leu

Val

Ile

Ala

Ile

Gln

Leu

Leu

Ala

Leu

Leu

Arg

Gln

Ala

Gln

Pro

Phe

Ala

Leu

Ala

Val

Thr

Cys

Ala

Val

Arg

Glu

Ser

Glu

Leu

Arg

Ser

Leu

Glu

Asn

Gln

Leu

Lys

Trp

His

Gly

Pro



Ala

Ile

Leu

Ser

Thr

Cys

Thr

Pro

Leu

Leu

Val

Leu

Ala

Pro
1220

Gln
1235

Asp
1250

Leu
1265

Asp
1280

Leu
1295

Glu
1310

Asp
1325

Ser
1340

His
1355

Ala
1370

Glu
1385

Arg
1400

Asn

Gln

Cys

Met

Leu

Glu

Ser

Gln

Tyr

Val

Gly

Leu

Leu

Pro

Val

Glu

Gly

Pro

Lys

Asp

His

Phe

Ala

Asp

Lys

Phe

Asp

Arg

Arg

Leu

Lys

Arg

Leu

Thr

His

Val

Thr

Gly

Leu

Trp

Glu

Glu

Leu

Ala

Lys

Arg

Arg

Glu

Asp

Ser

Gln

Leu

Leu
1225

Glu
1240

Glu
1255

Ser
1270

Phe
1285

Ile
1300

Leu
1315

Leu
1330

Asp
1345

Met
1360

Thr
1375

Gly
1390

Gln
1405

Ser

Asn

Leu

Ser

His

Ser

Gly

Leu

Ala

Tyr

Val

Asn

Leu

Ala

Ile

Leu

His

Val

Trp

Arg

Pro

Ala

Leu

Ser

Pro

Ile

Ala

Arg

Val

Leu

Leu

Leu

Phe

Ile

Lys

Pro

Val

Pro

Ala

Lys

Phe

Thr

Ala

Ala

Leu

Ala

Arg

Leu

Pro

Glu

Arg

Leu
1230

Gln
1245

Leu
1260

Ser
1275

Ala
1290

Leu
1305

Leu
1320

Phe
1335

Glu
1350

Val
1365

Ala
1380

Leu
1395

Cys
1410

His

Leu

Phe

Asn

Ile

Phe

Arg

Tyr

Glu

Gln

Gly

Ile

Pro

Phe

Lys

Phe

Ser

Leu

Gln

Val

Ser

Ala

Leu

Arg

Thr

Lys

Ala

Lys

Phe

Thr

Glu

Leu

Ala

Leu

Phe

Phe

Ser

Lys

Lys



Ser Phe Ser His Val Ala Glu Leu Leu Ala Asp Arg Gly Asp Cys
1415 1420 1425

Asp Pro Glu Val Ser Ala Ala Leu Gln Ser Arg Gln Gln Ala Ala
1430 1435 1440

Pro Asp Ala Asp Leu Ser Gln Glu Pro His Leu Phe
1445 1450 1455



