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<220>
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<400> 1
Met Gly Ser Cys Arg Tyr Pro Tyr Asp Val Pro Asp Tyr Ala Pro Pro
1 5 10 15

Lys Lys Lys Arg Lys Val Val Asp Leu Arg Thr Leu Gly Tyr Ser Gln
20 25 30

Gln GIn Gln Glu Lys Ile Lys Pro Lys Val Arg Ser Thr Val Ala GIln
35 40 45

His His Glu Ala Leu Val Gly His Gly Phe Thr His Ala His Ile Val
50 55 60

Ala Leu Ser Gln His Pro Ala Ala Leu Gly Thr Val Ala Val Thr Tyr
65 70 75 80

Gln His Ile Ile Thr Ala Leu Pro Glu Ala Thr His Glu Asp Ile Val
85 90 95

Gly Val Gly Lys GIn Trp Ser Gly Ala Arg Ala Leu Glu Ala Leu Leu
100 105 110



Thr Asp Ala Gly Glu Leu Arg Gly Pro Pro Leu Gln Leu Asp Thr Gly
115 120 125

Gln Leu Val Lys Ile Ala Lys Arg Gly Gly Val Thr Ala Met Glu Ala
130 135 140

Val His Ala Ser Arg Asn Ala Leu Thr Gly Ala Pro Leu Asn Leu Thr
145 150 155 160

Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys GIn Ala
165 170 175

Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly
180 185 190

Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly Gly Lys
195 200 205

GIn Ala Leu Glu Thr Val GIn Arg Leu Leu Pro Val Leu Cys Gln Asp
210 215 220

His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn Ile Gly
225 230 235 240

Gly Lys Gln Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys
245 250 255

Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala Ser Asn
260 265 270

Gly Gly Gly Lys GIn Ala Leu Glu Thr Val Gln Arg Leu Leu Pro Val
275 280 285

Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala Ile Ala
290 295 300

Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val GIln Arg Leu Leu
305 310 315 320

Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val Val Ala
325 330 335



Ile Ala Ser His Asp Gly Gly Lys Gln Ala Leu Glu Thr Val Gln Arg
340 345 350

Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp Gln Val
355 360 365

Val Ala Ile Ala Ser Asn Ile Gly Gly Lys GIn Ala Leu Glu Thr Val
370 375 380

Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr Pro Asp
385 390 395 400

Gln Val Val Ala Ile Ala Ser Asn Asn Gly Gly Lys Gln Ala Leu Glu
405 410 415

Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly Leu Thr
420 425 430

Pro Asp GIn Val Val Ala Ile Ala Ser Asn Gly Gly Gly Lys GIn Ala
435 440 445

Leu Glu Thr Val Gln Arg Leu Leu Pro Val Leu Cys Gln Asp His Gly
450 455 460

Leu Thr Pro Asp GIn Val Val Ala Ile Ala Ser Asn Asn Gly Gly Lys
465 470 475 480

Gln Ala Leu Glu Thr Val GIn Arg Leu Leu Pro Val Leu Cys Gln Asp
485 490 495

His Gly Leu Thr Pro Asp GIn Val Val Ala Ile Ala Ser Asn Ile Gly
500 505 510

Gly Lys GIn Ala Leu Glu Ser Ile Val Ala Gln Leu Ser Arg Pro Asp
515 520 525

Pro Ala Leu Ala Ala Leu Thr Asn Asp His Leu Val Ala Leu Ala Cys
530 535 540

Leu Gly Gly Arg Pro Ala Met Asp Ala Val Lys Lys Gly Leu Pro His



545 550 555 560

Ala Pro Glu Leu Ile Arg Arg Val Asn Arg Arg Ile Gly Glu Arg Thr
565 570 575

Ser His Arg Val Ala Ile Ser Arg Val Gly Gly Ser Ser Arg Arg Glu
580 585 590

Ser Ile Asn Pro Trp Ile Leu Thr Gly Phe Ala Asp Ala Glu Gly Ser
595 600 605

Phe Ile Leu Asp Ile Arg Asn Arg Asn Asn Glu Ser Asn Arg Tyr Arg
610 615 620

Thr Ser Leu Arg Phe GlIn Ile Thr Leu His Asn Lys Asp Lys Ser Ile
625 630 635 640

Leu Glu Asn Ile GIn Ser Thr Trp Lys Val Gly Lys Ile Thr Asn Ser
645 650 655

Gly Asp Arg Ala Val Met Leu Arg Val Thr Arg Phe Glu Asp Leu Lys
660 665 670

Val Ile Ile Asp His Phe Glu Lys Tyr Pro Leu Ile Thr Gln Lys Leu
675 680 685

Gly Asp Tyr Lys Leu Phe Lys Gln Ala Phe Ser Val Met Glu Asn Lys
690 695 700

Glu His Leu Lys Glu Asn Gly Ile Lys Glu Leu Val Arg Ile Lys Ala
705 710 715 720

Lys Met Asn Trp Gly Leu Thr Asp Glu Leu Lys Lys Ala Phe Pro Glu
725 730 735

Asn Ile Ser Lys Glu Arg Pro Leu Ile Asn Lys Asn Ile Pro Asn Phe
740 745 750

Lys Trp Leu Ala Gly Phe Thr Ser Gly Asp Gly Tyr Phe Gly Val Asn
755 760 765



Leu Lys Lys Val Lys Gly Asn Ala Lys Val Tyr Val Gly Leu Arg Phe
770 775 780

Ser Ile Ser GIn His Ile Arg Asp Lys Asn Leu Met Asn Ser Leu Ile
785 790 795 800

Thr Tyr Leu Gly Cys Gly Ser Ile Trp Glu Lys Asn Lys Ser Glu Phe
805 810 815

Ser Trp Leu Glu Phe Val Val Thr Lys Phe Ser Asp Ile Asn Asp Lys
820 825 830

Ile Ile Pro Val Phe GIn Glu Asn Thr Leu Ile Gly Val Lys Leu Glu
835 840 845

Asp Phe Glu Asp Trp Cys Lys Val Ala Lys Leu Ile Glu Glu Lys Lys
850 855 860

His Leu Thr Glu Ser Gly Leu Asp Glu Ile Lys Lys Ile Lys Leu Asn
865 870 875 880

Met Asn Lys Gly Arg Val Phe
885

<210> 2

<211> 2464

<212> DNA

<213> Homo sapiens

<400> 2
actctaaaac gagaagtaca agtgagttcc cccaaggggt cggecgegec tettectgte 60

cccgeectge cggetgecce aggecagtgg agtggeagee ccagaactgg gaccaccggg 120
ggtggtgagg cggeccggea ctgggagetg catctgagge ttagtcectg agetctctge 180
ctgcccagac tagetgcacce tectcattee ctgegeeccc ttectctecg gaagecceca 240
ggatggtgag gtggtttcac cgagacctca gtgggctgga tgecagagacc ctgetcaagg 300
gccgaggtgt ccacggtage tteetggete ggeccagtcg caagaaccag ggtgacttct 360
cgctctecgt cagggtggeg gatcaggtga cccatattcg gatccagaac tcaggggatt 420
tctatgacct gtatggaggg gagaagtttg cgactctgac agagcetggtg gagtactaca 480

ctcagcagca gggtgtectg caggaccgeg acggeaccat catccaccte aagtacccge 540



tgaactgctc cgatcccact agtgagaggt ggtaccatgg ccacatgtct ggegggeagg 600
cagagacgct gctgcaggece aagggegage cctggacgtt tettgtgegt gagagectca 660
gccagectgg agacttcgtg ctttetgtge tcagtgacca geccaaggcet ggeeccagget 720
ccccgetcag ggtcacccac atcaaggtea tgtgegaggg tggacgetac acagtgggtg 780
gtttggagac cttcgacagc ctcacggacc tggtggagea tttcaagaag acggggattg 840
aggaggcctc aggegcecttt gtctacctge ggeageegta ctatgecacg agggtgaatg 900
cggctgacat tgagaaccga gtgttggaac tgaacaagaa geaggagtce gaggatacag 960
ccaaggctgg cttctgggag gagtttgaga gtttgcagaa gcaggaggtg aagaacttge 1020
accagcgtct ggaagggeag cggecagaga acaagggeaa gaaccgetac aagaacattc 1080
tccectttga ccacagecga gtgatcctge agggacggga cagtaacate cccgggtecg 1140
actacatcaa tgccaactac atcaagaacc agctgetagg ccctgatgag aacgctaaga 1200
cctacatcge cagccagggce tgtctggagg ccacggtcaa tgacttetgg cagatggegt 1260
ggcaggagaa cagccgtgte atcgtcatga ccacccgaga ggtggagaaa ggeeggaaca 1320
aatgcgtecc atactggecce gaggtgggca tgcagegtge ttatgggece tactctgtga 1380
ccaactgcgg ggagcatgac acaaccgaat acaaactccg taccttacag gtetccecge 1440
tggacaatgg agacctgatt cgggagatct ggcattacca gtacctgage tggececgace 1500
atggggtccc cagtgagect gggggtgtee tcagcettect ggaccagate aaccagegge 1560
aggaaagtct gcctcacgea gggeccatca tegtgeactg cagegeegge atcggecgea 1620
caggcaccat cattgtcatc gacatgctca tggagaacat ctccaccaag ggectggact 1680
gtgacattga catccagaag accatccaga tggtgeggge geagegeteg ggeatggtge 1740
agacggaggc gcagtacaag ttcatctacg tggecatcge ccagttcatt gaaaccacta 1800
agaagaagct ggaggtcctg cagtcgcaga agggecagga gtcggagtac gggaacatca 1860
cctatcccec agecatgaag aatgeccatg ccaaggecte ccgeaccteg tccaagaget 1920
tggagtctag tgcagggacc gtggctgcgt cacctgtgag acggggtggc cagaggggac 1980
tgccagtgee gggteeecct gtgetgtcte ctgacctgea ccaactgect gtacttgeee 2040
ccctgeacee ggetgeagac acaaggagga tgtgtatgag aacctgeaca ctaagaacaa 2100

gagggaggag aaagtgaaga agcageggtc agcagacaag gagaagagcea agggttcect 2160



caagaggaag tgagcggtgc tgtcctcagg tggecatgec tcagecctga cectgtggaa 2220
gcatttcgcg atggacagac tcacaacctg aacctaggag tgecccatte ttttgtaatt 2280
taaatggctg catccccccc accteteect gaccctgtat atageccage caggecccag 2340
gcagggccaa cccttctect cttgtaaata aagecctggg atcactgtga aaaaaaaaaa 2400
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2460
aaaa 2464

<210> 3

<211> 867

<212> DNA

<213> Homo sapiens

<400> 3
atgcagatcc cacaggcgec ctggecagte gtctgggegg tgetacaact gggetggegg 60

ccaggatggt tcttagactc cccagacagg ccctggaace cccecacctt ctecccagee 120
ctgctegtgg tgaccgaagg ggacaacgee accttcacct geagettcete caacacatcg 180
gagagcttcg tgctaaactg gtaccgeatg agecccagea accagacgga caagetggee 240
gecttceccg aggaccgeag ccageccgge caggactgee getteegtgt cacacaactg 300
cccaacgggc gtgacttcca catgagegtg gtcagggecee ggegeaatga cageggeace 360
tacctctgtg gggcecatcte cctggeccee aaggegeaga tcaaagagag cctgegggea 420
gagctcaggg tgacagagag aagggcagaa gtgeccacag cccaccccag cecctcacce 480
aggccagceg gecagttcca aaccctggtg gttggtgteg tgggeggeet getgggeage 540
ctggtgetge tagtctgggt cctggecgte atctgetcee gggeegeacg agggacaata 600
ggagccagge geaccggeea geecctgaag gaggacccct cageegtgec tgtgttetet 660
gtggactatg gggagctgga tttccagtgg cgagagaaga ccccggagee cecegtgeee 720
tgtgteectg agcagacgga gtatgecacc attgtcttte ctageggaat gggeacctca 780
tcceecgece gecaggggcete agetgacgge ccteggagtg cccagecact gaggectgag 840
gatggacact gctcttggee cctetga 867

<210> 4

<211> 420

<212> DNA
<213> Homo sapiens



<400> 4
atgacatcca ttcgagctgt atttatattc ctgtggetge agetggactt ggtgaatgga 60

gagaatgtgg agcagcatcc ttcaaccctg agtgtccagg agggagacag cgetgttatc 120
aagtgtactt attcagacag tgcctcaaac tacttccctt ggtataagea agaacttgga 180
aaaagacctc agcttattat agacattcgt tcaaatgtgg gcgaaaagaa agaccaacga 240
attgctgtta cattgaacaa gacagccaaa catttctcee tgecacatcac agagacccaa 300
cctgaagact cggctgtcta cttctgtgea geaagtagga aggactctgg gggttaccag 360
aaagttacct ttggaactgg aacaaagctc caagtcatcc caaatatcca gaacectgac 420
<210> 5

<211> 1027

<212> DNA

<213> Homo sapiens

<400> 5
ttggattatc aagtgtcaag tccaatctat gacatcaatt attatacatc ggagccctge 60

caaaaaatca atgtgaagca aatcgcagcc cgectectge ctecgctcta ctcactggtg 120
ttcatctttg gttttgtggg caacatgctg gtcatcctca tcctgataaa ctgcaaaagg 180
ctgaagagca tgactgacat ctacctgctc aacctggeca tctctgacct gtttttectt 240
cttactgtcc ccttctggge tcactatget geccgeccagt gggactttgg aaatacaatg 300
tgtcaactct tgacagggct ctattttata ggcttcttct ctggaatctt cttcatcatc 360
ctcctgacaa tcgataggta cctggetgte gtecatgetg tgtttgettt aaaagecagg 420
acggtcacct ttggggtggt gacaagtgtg atcacttggg tggtggctgt gtttgegtct 480
ctcccaggaa tcatctttac cagatctcaa aaagaaggtc ttcattacac ctgeagetct 540
cattttccat acattaaaga tagtcatctt ggggctggtc ctgecgetge ttgtcatggt 600
catctgctac tcgggaatcce taaaaactct gettcggtgt cgaaatgaga agaagaggea 660
cagggctgtg aggcttatct tcaccatcat gattgtttat tttctcttct gggetceccta 720
caacattgtc cttctcctga acaccttcca ggaattcttt ggectgaata attgcagtag 780
ctctaacagg ttggaccaag ctatgcaggt gacagagact cttgggatga cgcactgetg 840
catcaacccc atcatctatg cctttgtcgg ggagaagttc agaaactacc tcttagtctt 900
cttccaaaag cacattgcca aacgcttctg caaatgctgt tctattttcc agcaagagge 960

tcccgagega gcaagetcag tttacacccg atccactggg gagcaggaaa tatctgtggg 1020



cttgtga 1027

<210> 6

<211> 1912

<212> DNA

<213> Homo sapiens

<400> 6
ttttttttct tcectctagt gggeggggea gaggagttag ccaagatgtg actttgaaac 60

cctcagegtc tcagtgecct tttgttctaa acaaagaatt ttgtaattgg ttctaccaaa 120
gaaggatata atgaagtcac tatgggaaaa gatggggagg agagttgtag gattctacat 180
taattctctt gtgeccttag cccactactt cagaatttce tgaagaaage aagectgaat 240
tggtttttta aattgcttta aaaatttttt ttaactgggt taatgcttge tgaattggaa 300
gtgaatgtcc attcctttgce ctcttttgea gatatacact tcagataact acaccgagga 360
aatgggctca ggggactatg actccatgaa ggaaccctgt ttccgtgaag aaaatgctaa 420
tttcaataaa atcttcctge ccaccatcta ctccatcatc ttcttaactg geattgtggg 480
caatggattg gtcatcctgg tcatgggtta ccagaagaaa ctgagaagca tgacggacaa 540
gtacaggctg cacctgtcag tggecgacct cctetttgte atcacgette ccttetggge 600
agttgatgcc gtggcaaact ggtactttgg gaacttccta tgcaaggcag tccatgtcat 660
ctacacagtc aacctctaca gcagtgtcct catcctggec ttcatcagte tggaccgeta 720
cctggecatce gtccacgeca ccaacagtca gaggecaagg aagetgttgg ctgaaaaggt 780
ggtctatgtt ggegtctgga tcectgeect cetgetgact attcccgact tcatetttge 840
caacgtcagt gaggcagatg acagatatat ctgtgaccgc ttctacccca atgacttgtg 900
ggtggttgtg ttccagtttc agcacatcat ggttggectt atcctgectg gtattgtcat 960
cctgtcctge tattgeatta tcatctccaa getgtcacac tccaagggee accagaageg 1020
caaggccctc aagaccacag tcatcctcat cctggettte ttcgectgtt ggetgectta 1080
ctacattggg atcagcatcg actccttcat cctectggaa atcatcaage aagggtgtga 1140
gtttgagaac actgtgcaca agtggatttc catcaccgag gecctagett tettccactg 1200
ttgtctgaac cccatcctct atgetttect tggagccaaa tttaaaacct ctgeccagca 1260
cgcactcacc tctgtgagca gagggtccag cctcaagatc ctctccaaag gaaagegagg 1320

tggacattca tctgtttcca ctgagtctga gtcttcaagt tttcactcca gctaacacag 1380



atgtaaaaga ctttttttta tacgataaat aacttttttt taagttacac atttttcaga 1440
tataaaagac tgaccaatat tgtacagttt ttattgcttg ttggattttt gtcttgtgtt 1500
tctttagttt ttgtgaagtt taattgactt atttatataa attttttttg tttcatattg 1560
atgtgtgtct aggcaggacc tgtggccaag ttcttagttg ctgtatgtct cgtggtagga 1620
ctgtagaaaa gggaactgaa cattccagag cgtgtagtga atcacgtaaa gctagaaatg 1680
atccccagcet gtttatgeat agataatctc tccattcccg tggaacgttt ttectgttet 1740
taagacgtga ttttgctgta gaagatggca cttataacca aagcccaaag tggtatagaa 1800
atgctggttt ttcagttttc aggagtgggt tgatttcage acctacagtg tacagtcttg 1860
tattaagttg ttaataaaag tacatgttaa acttaaaaaa aaaaaaaaaa aa 1912
<210> 7

<211> 2413

<212> DNA

<213> Homo sapiens

<400> 7
ttcegtectt ccgtecgegg cectgtcage tggagegegg cgecaggcetct geececggecec 60

ggeggctctg gecggeegte cagtecgtge ggeggaccece gaggagectce gatgtggatg 120
gccecgegaa gttaagttet gggetegege ttecactecg cegegectte cteccagttt 180
ccgteegete gecgeaccgg cttegttcee ccaaatcteg gaccgtecct tegegeccee 240
tcceegtecg cccecagtge tgegttetee cectettgge tetectgegg ctgggggagg 300
ggegggggtc accatggeeg aggegectea ggtggtggag atcgaceegg acttcgagee 360
getgeeceegg cegegetegt geacctggee getgeccagg ceggagttta gecagtccaa 420
ctcggecacce tccageecgg cgecgteggg cagegegget gecaacceeg acgecgegge 480
gggectgeec tcggectegg ctgecgetgt cagegecgac ttcatgagea acctgagett 540
gctggaggag agegaggact tcccgeagge geeeggetee gtggeggegg cggtggcgge 600
ggeggeegee geggeegeea ccgggggect gtgeggggac ttccagggee cggaggeggg 660
ctgectgeac ccagegecac cgeageecce geecgeeeggg cegetgtege ageaccegee 720
ggtgceccce geegeegetg ggecgetege ggggeagecg cgcaagagea getegtceeg 780
ccgeaacgceg tggggcaacc tgtectacge cgacctcatc accaaggeca tcgagagete 840

ggeggagaag cggetcacgce tgtegeagat ctacgagtgg atggtcaaga gegtgeecta 900



cttcaaggat aagggtgaca gcaacagetc ggegggcetgg aagaattcaa ttegtcataa 960
tctgtcecta cacagcaagt tcattcgtgt gcagaatgaa ggaactggaa aaagttcttg 1020
gtggatgctc aatccagagg gtggcaagag cgggaaatct cctaggagaa gagetgecatc 1080
catggacaac aacagtaaat ttgctaagag ccgaageega getgecaaga agaaageatc 1140
tctccagtct ggecaggagg gtgctgggga cagecctgga tcacagtttt ccaaatggee 1200
tgcaagccect ggctctcaca geaatgatga ctttgataac tggagtacat ttcgeecteg 1260
aactagctca aatgctagta ctattagtgg gagactctca cccattatga ccgaacagga 1320
tgatcttgga gaaggggatg tgeattctat ggtgtacccg ccatctgecg caaagatgge 1380
ctctacttta cccagtctgt ctgagataag caatcccgaa aacatggaaa atcttttgga 1440
taatctcaac cttctctcat caccaacatc attaactgtt tcgacccagt cctcacctgg 1500
caccatgatg cagcagacgc cgtgetactc gtttgegeca ccaaacacca gtttgaattc 1560
acccagecca aactaccaaa aatatacata tggccaatcc ageatgagec ctttgceccca 1620
gatgcctata caaacacttc aggacaataa gtcgagttat ggaggtatga gtcagtataa 1680
ctgtgegect ggactcttga aggagttget gacttctgac tctcetecee ataatgacat 1740
tatgacacca gttgatcctg gggtagcecca geccaacage cgggttcetgg geccagaacgt 1800
catgatgggc cctaattcgg tcatgtcaac ctatggcagce caggeatctc ataacaaaat 1860
gatgaatccc agctcecata cccaccctgg acatgetcag cagacatctg cagttaacgg 1920
gegteeectg ccccacacgg taageaccat gecccacace tegggtatga accgectgac 1980
ccaagtgaag acacctgtac aagtgectct gccccaccee atgeagatga gtgeectggg 2040
gggctactce tccgtgagea getgeaatgg ctatggeaga atgggectte tccaccagga 2100
gaagctccca agtgacttgg atggeatgtt cattgagege ttagactgtg acatggaatc 2160
catcattcgg aatgacctca tggatggaga tacattggat tttaactttg acaatgtgtt 2220
gcccaaccaa agcttcccac acagtgtcaa gacaacgaca catagetggg tgtcaggetg 2280
agggttagtg agcaggttac acttaaaagt acttcagatt gtctgacagc aggaactgag 2340
agaagcagtc caaagatgtc tttcaccaac tcccttttag ttttctcggt taaaaaaaaa 2400

aaaaaaaaaa aaa 2413

<210> 8



<211> 3286
<212> DNA
<213> Homo sapiens

<400> 8
gegtgteggg cgeggaaggg ggaggrggce cggggrgece gegagigagg cgeggggegg 60

cgaagggagc gegggtggcg geacttgetg ccgeggectt ggatgggcetg ggecceecte 120

geegeteege ctectecaca cgegeggegg cegeggegag ggggacgege cgecegggge 180

ccggeacctt cgggaaccce ccggeecgga geetgeggec tgegeegect cggeegeegg 240
gagcccegtg gagececcge cgeegegeeg cccegeggac cggacgetga gggeactegg 300
ggcggggegc gegeteggge agacgtttge ggggaggggg gegeetgeeg ggeeecggeg 360
accaccttgg gggtcgeggg ccggeteggg gggegeecag tgegggeect cgegggegee 420
gggcagegac cagecctgag cggagcetgtt ggeegeggeg ggaggectcee cggacgeece 480
cagceccecg aacgetcgee cgggeeggeg ggagteggeg ceccecggga ggteegeteg 540
gtegtcegeg geggagegtt tgetectggg acaggeggtg ggaccggggce gtegeeggag 600
acgcccccag cgaagttggg ctctccaggt gtgggggtee cggggggtag cgacgtcgeg 660
gacccggect gtgggatggg cggeecggag aagactgege teggeegtgt tcatacttgt 720
ccgtgggect gaggtececg gaggatgacc tagcactgaa aageeccgge cggectceee 780
agggtccceg aggacgaagt tgaccctgac cgggecegtct cccagttetg aggeecgggt 840
cccactggaa ctegegtetg agecgeegte ccggaccecc ggtgeccgee ggtecgecaga 900
ccctgeacceg ggcettggact cgecagecggg actgacgtgt agaacaatcg tttetgttgg 960
aagaagggtt tttcccttee ttttggggtt tttgttgect tttettttte tttttettt 1020

gtaaaatttt ggagaaggga agtcggaaca caaggaagga ccgetcacce geggactcag 1080
ggctggegge gggactecag gaccctgggt ccageatgga ggtggtggac cegeageage 1140
tgggcatgtt cacggagggc gagctgatgt cggtgggtat ggacacgttc atccaccgca 1200
tcgactccac cgaggtcatce taccagecge geegeaageg ggecaagete atcggeaagt 1260
acctgatggg ggacctgetg ggggaaggct cttacggcaa ggtgaaggag gtgctggact 1320
cggagacgct gtgcaggagg gecgtcaaga tectcaagaa gaagaagttg cgaaggatce 1380
ccaacgggga ggccaacgtg aagaaggaaa ttcaactact gaggaggtta cggcacaaaa 1440

atgtcatcca gctggtggat gtgttataca acgaagagaa gcagaaaatg tatatggtga 1500



tggagtactg cgtgtgtggc atgcaggaaa tgctggacag cgtgeccggag aagegtttce 1560
cagtgtgcca ggeccacggg tacttctgtc agetgattga cggectggag tacctgeata 1620
gccagggcat tgtgcacaag gacatcaage cggggaacct getgetcace accggtggea 1680
ccctcaaaat ctccgacctg ggegtggeeg aggeactgea cccgttegeg geggacgaca 1740
cctgeecggac cagecaggge tecceggcett tccageegee cgagattgee aacggectgg 1800
acaccttctc cggcttcaag gtggacatct ggtcggctgg ggtcaccctce tacaacatca 1860
ccacgggtct gtaccccttc gaaggggaca acatctacaa gttgtttgag aacatcggga 1920
aggggagcta cgecatcecg ggegactgtg gecceccgct ctetgacctg ctgaaaggga 1980
tgcttgagta cgaaccggec aagaggttct ccatccggea gatccggeag cacagetggt 2040
tccggaagaa acatcctecg getgaageac cagtgeccat cccaccgage ccagacacca 2100
aggaccggtg gegeageatg actgtggtge cgtacttgga ggacctgeac ggegeggacg 2160
aggacgagga cctcttcgac atcgaggatg acatcatcta cactcaggac ttcacggtge 2220
ccggacaggt cccagaagag gaggecagtc acaatggaca gegecgggge ctecccaagg 2280
ccgtgtgtat gaacggcaca gaggeggege agetgageac caaatccagg geggagggee 2340
gggeecccaa ccctgecege aaggectget ccgecageag caagatecge cggetgtegg 2400
cctgcaagca geagtgagge tggeecgectg cageccgtgt ccaggagece cgecaggtge 2460
ccgegecagg ccctcagtct tectgeecggt tecgeccgee cteccggaga ggtggeegee 2520
atgcttctgt gccgaccacg ccccaggacc tceggagege cctgeaggge cgggeagggg 2580
gacagcaggg accgggegea gecctccece cteggecgec cggeagtgea cgeggettgt 2640
tgacttcgca geeeegggeg gagectteee gggegggegt gggaggagge aggeggecte 2700
catgcacttt atgtggagac tactggcccc geecgtggee tegtgeteeg cagggegece 2760
agcgeegtee ggeggeeccg ccgeagacca getggegggt gtggagacca ggetectgac 2820
ccegecatge atgecagegece acctggaage cgegeggecg ctttggtttt ttgtttggtt 2880
ggttccattt tcttttttte tttttttttt taagaaaaaa taaaaggtgg atttgagctg 2940
tggctgtgag gggtatttgg gagetgetgg gtggagggg gactgtgggg tegggctcac 3000
gtcgeggeceg cetttgeget ctegggtcac cetgetttgg cggeccggee ggagggecagg 3060
accctcacct ctccecccaag gecactgege tettgggacce ccagagaaaa cccggageaa 3120

gcaggagtgt gcggtcaata tttatatcat ccagaaaaga aaaacacgag aaacgccatc 3180



gcgggatggt gcagacgegg cggggactcg gagggtgecg tgegggegag gecgeccaaa 3240
tttggcaata aataaagctt gggaagcettg gacctgaaaa aaaaaa 3286

<210> 9

<211> 6767

<212> DNA

<213> Homo sapiens

<400> 9
aagtttccaa gtggtcaact tgaccgatgc tttggcaatt gaaaaagggc agaaaggege 60

gggctagtgg gtggatgggg acaaagatct aagtcacctt cttccagegt gtgagectgg 120
gaggagggtg gggotectga ggagcaagag gtacgaggaa ggaaaaggag agggettctg 180
ggttagtttc cacctcctge tttccaacte acggegcettt ccttccggaa aggacgetgg 240
attcagggcg cgccagtacg cgeagtageg gececgegagt cggeaggtgg gtageccegg 300
cgegggagga aggggaagtt accttceect cggaagaggg cgetggetee cecatcetge 360
ctttataata aggccaccgg aggagaggaa gcagecagcet geegtetgeg ctttgcaaag 420
catgcagtta ggggagcagc tcttggtgag ctcagtgaac ctgectggeg cgeacttcta 480
cccgetggag agtgegegag geggeagegg cgggageget ggecacctee ccagegegge 540
cccctetect cagaagttgg acttagacaa agegtccaag aagttttecg geagtctcte 600
ctgcgaggeg gtgagegggg ageccgeage cgecagegea ggggecceeg cggecatget 660
tagtgacacc gacgccgggg acgcatttge cagegetgeg geagtggeca agecggggee 720
cccggacgge cgeaagggct ceecctgegg ggaggaggag ctgeecteeg cegetgecage 780
cgeegeegece gecgecgecg cggetgegge cactgegege tactccatgg acagectgag 840
ctccgagegg tactacctee agtceccegg tectcagggg teggagetgg ctgegeeetg 900
ctcactcttc ccgtaccagg cggeggetgg ggegeeccac ggacctgtgt acccggetee 960
taacggggcg cgctaccect acggetccat getgeceeee ggeggettee cegeggetgt 1020
gtgeeccacce gggagggcge agttcggecc aggageeggt gegggeagtg gegegggegg 1080
tagcagcggce gggggeggcg geecgggeac ctatcagtac agecaggggg ctecgetcta 1140
cgggecegtac cctggageeg cageggeggg atcttgegga ggactggggg gectgggget 1200
tccaggttct ggettccgtg cccacgtcta cctgtgcaac cggectetgt ggctcaaatt 1260

ccaccgccac caaactgaga tgatcattac gaaacaggge aggtgagege agegtggagg 1320



ggeecctggg ttcggggata aagggtgacg tgtggtectg gggaaggtee gggatgaggg 1380

agctgaaccc agttgttccg cgeggtgctt agagtgtttc accgegegea ataaatctece 1440
gtagacaccg catctccaat geggtgtece tetgtgtcag tgeceeggeg getettgcag 1500
ggtgccaatg ttacggcetgt acaccgettt tcectcecat catectcace tgaacagace 1560
tggaggaggc ggaaatggaa attagggcat gtccacaage tggattcgtt agatcctect 1620
gctcggeggt atgettgtge atgectgeat geccggeaagg agecacggat agggaagget 1680
caagagctgg ccacctgagc geagtagatg ggetcecgea gttttaggeg ccagggtete 1740
cacggggcgt ctccgggagg tgggeatgaa ggetagageg ceggectegg aageteggte 1800

ggagtaggtg gttagatctg ccctggagec agacctggct cgggtteggt gcgegagaaa 1860

gttctgatat acatccaact getaacactg getacttctg gggaaaggga ggggtggetg 1920
ctgagagagg ggcactcaaa ggggactttt agcctaaagt tttaatatat atttttaaca 1980
agaataacct aatattgttc tctggtactt ttcaaaatgg tgcatttaaa aattagtagt 2040
ttttaacatt ctaggagaaa aattttaaga gcgtctgaaa gggccgagaa tatgageett 2100
cggaagcacg cgcgaatttg gaatataccg atgttggggc aagctttttt tettttttt 2160
tetttetttt tetttetttt ttttgaaaag acggaaaggt tccaagagtt gccaactcaa 2220
aaatatttta catagtttca gaccacttga tctaccagca ttctgttcac tgcaaacttt 2280
taaatgtgtt ccgaccctat cccaggtgte tggggaacce getggggect gggectgtte 2340
taggacatcc caattaaaat cgatttttct gattctattc ccttgcacag gegeatgttt 2400
cctttcttga gettcaacat aaacggactc aatcccactg cccactacaa tgtgttegta 2460
gaggtggtgc tggeggacce caaccactgg cgettccagg ggggeaaatg ggtgacctgt 2520
ggcaaagccg acaataacat gcagggtgag cagagaagag getcgggeeg gggaggaacg 2580
ggcgggaaga aatcgtaacc ctcgactcac acaactcaca tttaaatgta geactttttt 2640
tttccectte cattctgagg cctagaggtg ttagtatgag tgtctttgag ttgettgttt 2700
gacggagagg agagtttgct aagtcagatt tcttgtctge caatatgtag atatttagaa 2760
cctttaacta agacatcacc ccacccccca atccctacgt ttaacaaatc agtagtcata 2820
agctctccag gtgggaaggg ctectgggat tctaatgtte acttgagaaa geccagecaa 2880

agtttagttc acccataaat atccaactgt cttccatcgg atgttgecct tacagettta 2940



gaaggcccca aattgacctt caagagtcat ctcttgttag ctccgtttct aaattctgaa 3000
atgccattca ggggagtccc tagtgcaagg aaggttggaa gcacaggggc ctgggaggga 3060
tatggatgta gtcctgetgg tctccactgg cctetttaag caacttttac tgggagacca 3120
actgtaagtc tagctcttat atcttgctca tagctaagag acatccctce getttctcca 3180
tttgtaaaca gccctatatg cttgggtttt gtgttttgtt tcattttcte ttaggcaaca 3240
aaatgtatgt tcacccagag tctcctaata ctggttccca ctggatgaga caggagattt 3300
cattcgggaa attaaaactc accaataaca aaggcgcaaa taacaacaac acccaggtag 3360
agtgacagag caggagggga tatcttctgg ctttgactat aaggcttttt tctaataaga 3420
gtcectacte ttttcactgt atttataata tttgeatttg tgacctgttt gctcgectat 3480
ttctaaccat ttttgttctt ttgacctttc tcatcttcac tttcttattg gatttcgata 3540
acagtgagtt gactattaag aacagaaata gcgaagtatt ttgggaattt aggaaaccaa 3600
gaggaaagca tatctatcac aaccacatac ccagctatga tttaaatttc aaaaaaaaag 3660
tggggggoca ataatgagac ctttaaactt gcaataaaca aagctgttag tgaggagcat 3720
ttagaagtcc aataccaaaa tacataattt gtcaaaatct aattttgttg aaccactaag 3780
aggcttttta gatttagcaa tttttttctg tactctttcc agatgatagt cttacaatcc 3840
ttacacaaat accaaccccg actgcatatt gttgaagtta cagaggatgg cgtggaggac 3900
ttgaatgagc cctcaaagac ccagactttt accttctcag aaacgcaatt cattgcagtg 3960
actgcctacc aaaacaccga tgtgagtgtc ccagacatct caagaatctc taaagctaag 4020
gtccagcatg ataaatcact caatgactgt ttttctccec tatctagatt actcaactaa 4080
agattgatca taaccccttt gcaaaaggct tcagagacaa ctatgattcg taagtgcage 4140
ttttatccac acttgcctga tcatctctga gcaggacata catcaacagg cactttgetg 4200
ataatgtatt ttaggaagag cttttacctt tgggattttt acatattttt ctttttccaa 4260
aattttttcc tttactaatc ttgctttaga tttttctcag aaaggttgtg ttaatttctg 4320
aagaaatgtt aaggacttaa aaatgaagag gtttttttag catttgagtg aagatttgaa 4380
attttaagaa tctgcattta tatatacctt tcttttcatt tgatccattt ttttatcctc 4440
ccaagagcag atattattac tctcccccac ccccactttt ttttttaaca taagaaaaaa 4500
ctgaaactaa gaggatgtaa tttcacaaca cgaaatagca aggccctget ctttttaaaa 4560

tctgagtttt ctaccgecac agccagtgtt ttttccatca cattgacaaa ggaggtttga 4620



tctgagtttt tcgtgttcta ggactagtaa aggtagattt tctatagttt aaatacttga 4680
tgcctaggag gaaacttttt cttgeatggt gggaaatttt tcccaataag ccaagagtcc 4740
agctaaaatg ggccagtgea tctectgect ctgttetttc ageccaacag accageactt 4800
tcggtgtaga taaccaacac aagccttttt catttctggg aggtggtttg tttggggaca 4860
acattagggt tttttttttt ttttaagtgt ttctctttat attgtagcat gtacaccget 4920
tcagaaaatg acaggttaac tccatctcce acggattctc ctagatccca tcagattgte 4980
cctggaggtc ggtacggegt tcaatcctte ttcccggage cctttgtcaa cactttacet 5040
caagcccgct attataatgg cgagagaacc gtgecacaga ccaacggect cctttcacce 5100
caacagagcg aagaggtgge caaccctcce cageggtgge ttgtcacgee tgtccagcaa 5160
cctgggacca acaaactaga catcagttce tatgaatctg aatatacttc tagcacattg 5220
ctcccatatg geattaaatc cttgeeectt cagacatcee atgeectggg gtattaccca 5280
gacccaacct ttcctgcaat ggeagggtgg ggaggtcgag gttcttacca gaggaagatg 5340
gcagctggac taccatggac ctccagaaca agecccactg tgttetetga agatcagete 5400
tccaaggaga aagtgaaaga ggaaattggc tettcttgga tagagacacc cecttccatc 5460
aaatctctag attccaatga ttcaggagta tacaccagtg cttgtaageg aaggeggetg 5520
tctcctagea actccagtaa tgaaaattca ccctccataa agtgtgagga cattaatget 5580
gaagagtata gtaaagacac ctcaaaaggc atgggagggt attatgettt ttacacaact 5640
ccctaaagag ttattttaac ctcaaaaatt agctaacttt ttgcagatgg acttggtggt 5700
gttttttgtt gtcttetttg cctaggttge caaaaagatg tttgecttee accttgatge 5760
atcctgtttt gtgcaattct ctaaaagaag gtgccaaagc tttttgattg ctgcaggtaa 5820
ctgaaacaaa cctagcattt ttaaaaaata agattaatgg aagactttaa ggtattttaa 5880
aattcgaagg gtatccaagg ttctgtattt atttattggg gagacactaa cccttcaaag 5940
aagcaggctg tgaacattgg gtgcccagtg ctatcagatg agttaaaacc tttgattctc 6000
atttctattt gtaaattctt aagcaaatag aagccgagtg ttaaggtgtt ttgettctga 6060
aagagggctg tgectteegt ttcagaagga gacattttge tgttacatte tgecagggge 6120
aaaagatact aggcccagga gtcaagaaaa gettttgtga aagtgatagt ttcacctgac 6180

tttgattcct taaccccegg cttttggaac aagccatgtt tgecctagte caggattgee 6240



tcacttgaga cttgctaggc ctctgetgtg tgetggggtg gecagtggga ctcaggagag 6300
agcaagctaa ggagtcacca aaaaaaaaaa aaaaaaaaag ggagaattta aaagtgtaca 6360
gttgtgtgtt tagatacact atagaataat gtggtatata ttgtacaaat agtctacata 6420
ggtgtctggg ataatgtaaa actggtgett tggetttgta aagaatttge aaatcactta 6480
acagctgcag gggcaagggg agagtttcat catccccatg atatttggga atattctgtt 6540
tacttcttag atagttaaga atgtattcag ctactatgta ctaacttgaa ccgtgtttaa 6600
ggaaaactcc tatttcatce tcttettgeg ccatccecte teectaactt ggtaatgtga 6660
agaaactaaa acctgatacc acagctccta taggcatttt agagatcttg gatttttatg 6720
tacagtctta gtcattttta ataaatgtgg ttcagtaagg gaacgga 6767
<210> 10

<211> 2471

<212> DNA

<213> Homo sapiens

<400> 10
ggggacgaag ggaagceteca gegtgtggee ceggegagtg cggataaaag ccgececgee 60

gggctcgggc ttcattctga gecgageceg gtgecaageg cagetagete ageaggegge 120
agcggeggcec tgagcttcag ggeagecage tecctcecgg tetegectte cctegeggte 180
agcatgaaag ccttcagtce cgtgaggtce gttaggaaaa acagectgtc ggaccacage 240
ctgggeatct cccggageaa aacccctgtg gacgaccega tgagectget atacaacatg 300
aacgactgct actccaagct caaggagctg gtgeccagea tcccccagaa caagaaggtg 360
agcaagatgg aaatcctgca geacgtcatc gactacatct tggacctgea gatcgeectg 420
gactcgcatc ccactattgt cagectgeat caccagagac ccgggeagaa ccaggegtee 480
aggacgccge tgaccaccct caacacggat atcagceatec tgtecttgea ggtaagacct 540
gcteeggggt ccecgecceg ccgeegeaca cteecgeggt cgtetgggct gtcactagga 600
gatccgtage ccagacggtg actttcgtat gagctattta actttatttt cttcagaatc 660
tgctgtagat tgagetgtge gtgaaattge tagtaagttc tgacatgtta atgegtetgt 720
ctttaaatct gaattgttac cataaacgtg tttaatggaa cttgctggtc tgtggactac 780
aaaaaaaaaa aaaaaaaaaa aaaaaccctt tctacttaac attgtcttaa cctcgtactc 840

tttatcctct ttctttccag gettctgaat teecttctga gttaatgtca aatgacagca 900



aagcactgtg tggctgaata agcggtgagt gtttgettgt gccaccegtg ggtaaactge 960
cccteggtgt gtgtgcgege gegegeatgt gtttttgett gtgtatctat aaaatgtetg 1020
atttggtaaa tgcatgctta cttcgcggtg ttacccgtac tacattgtct cactagacat 1080
gaaggagctt gtagctttgg gtgctcgaga tcacagaaca ttttecttta aaaggaaatg 1140
atgccaataa cttactacga aggcggecga ggaacgtgtg tattggettt gtagcaaatg 1200
taatgccctg gatcttccta cgagtectct ggtactatga ggtactaacc tccactgtaa 1260
ttaatcttac cgccacaaat tccatagtga tcctecttce ctaaaactat agtcectctgg 1320
gattctctgg getagttgag gattgctacc ctgtgecttc aaccctgtga tgtgggatce 1380
cagacttccc tatctgttaa ctaaagggct gttttcaatc aaataattgt tacgagaage 1440
agactggcgc ctgtagcact getgttggag atccaaatag gagattgggt tgggaagttt 1500
ttcccttgag tctctgctat tttaatgttt aatttgeget gtcgaggega gtgtgtgtgt 1560
tgcatctgga cgccagggtt tgcccaatct ttgagtgttt ggttaaatgt tcaaactgtg 1620
gcttecteee ggegecagte geeegectet geccttaggt tacattctet taaacatgee 1680
tttctccecc actctttcge aggtgttcat gatttetttt attctttgeca caacaacaac 1740
aacaacaaat tcacggaatc ttttaagtgc tgaacttatt tttcaaccat ttcacaagga 1800
ggacaagttg aatggacctt tttaaaaaga aaaaaaaaat ggaaggaaaa ctaagaatga 1860
tcatcttcce agggtgttct cttacttgga ctgtgatatt cgttatttat gaaaaagact 1920
tttaaatgcc ctttctgeag ttggaaggtt ttctttatat actattccca ccatggggag 1980
cgaaaacgtt aaaatcacaa ggaattgcce aatctaagca gactttgect tttttcaaag 2040
gtggagcgtg aataccagaa ggatccagta ttcagtcact taaatgaagt cttttggtca 2100
gaaattacct ttttgacaca agcctactga atgctgtgta tatatttata tataaatata 2160
tctatttgag tgaaaccttg tgaactcttt aattagagtt ttcttgtata gtggcagaga 2220
tgtctatttc tgcattcaaa agtgtaatga tgtacttatt catgctaaac tttttataaa 2280
agtttagttg taaacttaac ccttttatac aaaataaatc aagtgtgttt attgaatggt 2340
gattgcctgce tttatttcag aggaccagtg ctttgatttt tattatgcta tgttataact 2400
gaacccaaat aaatacaagt tcaaatttat gtagactgta taagattata ataaaacatg 2460

tctgaagtca a 2471



<210> 11

<211> 4018

<212> DNA

<213> Homo sapiens

<400> 11
caggcagcgc tgegtectge tgegeacgtg ggaagecectg geceeggeca cccccgegat 60

gcegegeget ceecgetgee gageegtgeg cteectgetg cgeagecact accgegaggt 120
getgeegetg gecacgtteg tgeggegect ggggecccag ggetggegge tggtgcageg 180
cggggacceg geggetttee gegegetggt ggeccagtge ctggtgtgeg tgeectggga 240
cgeacggecg cecccccgecg ceccctectt cegecaggtg tectgectga aggagetggt 300
ggcccgagtg ctgecagagge tgtgegageg cggegegaag aacgtgetgg cetteggett 360
cgegctgetg gacggggecce gegggggece ccccgaggec ttcaccacca gegtgegecag 420
ctacctgcec aacacggtga ccgacgeact gegggggage ggggegtggg gectgetget 480
gcgeegegtg ggegacgacg tgetggttea cetgetggea cgetgegegce tetttgtget 540
ggtggctcee agetgegect accaggtgtg cgggecgecg ctgtaccage teggegetge 600
cactcaggcc cggececcge cacacgetag tggaccccga aggegtetgg gatgegaacg 660
ggcctggaac catagegtca gggaggecgg ggtceccctg ggectgecag cccegggtge 720
gaggaggcge gggggcagtg ccagecgaag tetgeegttg cccaagagge ccaggegtgg 780
cgctgeeect gagecggage ggacgeccgt tgggeagggg tectgggeee acccgggeag 840
gacgcgtgga ccgagtgacc gtggtttctg tgtggtgtca cctgecagac ccgecgaaga 900
agccacctct ttggagggtg cgctetetgg cacgegecac tcccacccat cegtgggeeg 960
ccagcaccac gegggeccce catccacatce geggecacca cgteectggg acacgecttg 1020
tcceeeggtg tacgecgaga ccaageactt cetctactee tcaggegaca aggagcaget 1080
gcggecectee ttcctactca getetctgag geccagectg actggegete ggaggetcgt 1140
ggagaccatc tttctgggtt ccaggecctg gatgecaggg actccccgea ggttgeecccg 1200
cctgeeecag cgetactgge aaatgeggece cetgtttetg gagetgettg ggaaccacge 1260
gcagtgceec tacggggtgc tectcaagac geactgeecg ctgegagetg cggtcaccee 1320
agcagccggt gtctgtgeee gggagaagece ccagggcetet gtggeggecee ccgaggagga 1380
ggacacagac ccccgtcgee tggtgeaget getcegecag cacageagee cetggeaggt 1440

gtacggcttc gtgcgggect gectgegeeg getggtgece ccaggectet ggggctccag 1500



gcacaacgaa cgccgettee tcaggaacac caagaagttc atctcectgg ggaageatge 1560
caagctctcg ctgecaggage tgacgtggaa gatgagegtg cgggactgeg cttggetgeg 1620
caggagccca ggggttggct gtgttcegge cgeagageac cgtetgegtg aggagatect 1680
ggccaagttc ctgeactgge tgatgagtgt gtacgtegte gagetgetca ggtctttett 1740
ttatgtcacg gagaccacgt ttcaaaagaa caggctcttt ttctaccgga agagtgtctg 1800
gagcaagttg caaagcattg gaatcagaca gcacttgaag agggtgeagce tgegggaget 1860
gtcggaagca gaggtcagge agcatcggga agecaggece gecctgetga cgtccagact 1920
ccgcttcatc cccaagectg acgggctgeg gecgattgtg aacatggact acgtegtggg 1980
agccagaacg ttccgcagag aaaagaggge cgagegtcte acctcgaggg tgaaggeact 2040
gttcagegtg ctcaactacg agegggegeg gegeeceggc ctectgggeg cetetgtget 2100
gggcctggac gatatccaca gggectggeg caccttegtg ctgegtgtge gggeccagga 2160
cccgeegect gagetgtact ttgtcaaggt ggatgtgacg ggegegtacg acaccatcece 2220
ccaggacagg ctcacggagg tcatcgccag catcatcaaa ccccagaaca cgtactgegt 2280
gcgteggtat geegtggtcee agaaggecge ccatgggeac gtccgeaagg cettcaagag 2340
ccacgtctct accttgacag acctccagec gtacatgega cagttcgtgg ctcacctgeca 2400
ggagaccagc ccgetgaggg atgeegtegt catcgageag agetecteee tgaatgagge 2460
cagcagtggc ctcttcgacg tcttectacg cttcatgtge caccacgecg tgegeatcag 2520
gggcaagtce tacgtccagt gecaggggat ccegeagggc tecatcetet ccacgetget 2580
ctgcagectg tgetacggeg acatggagaa caagcetgttt geggggattc ggegggacgg 2640
gctgetectg cgtttggtgg atgatttett gttggtgaca cctcacctca cccacgegaa 2700
aaccttcctc aggaccctgg tccgaggtgt cectgagtat ggetgegtgg tgaacttgeg 2760
gaagacagtg gtgaacttcc ctgtagaaga cgaggccctg ggtggcacgg cttttgttca 2820
gatgccggec cacggectat tccectggtg cggectgetg ctggatacee ggacectgga 2880
ggtgcagage gactactcca getatgeccg gacctccate agagecagte tcaccttcaa 2940
ccgeggcettc aaggetggga ggaacatgeg tegcaaactc tttggggtet tgeggetgaa 3000
gtgtcacagc ctgtttctgg atttgcaggt gaacagcectc cagacggtgt gcaccaacat 3060

ctacaagatc ctcetgetge aggegtacag gtttcacgea tgtgtgetge agetcecatt 3120



tcatcagcaa gtttggaaga accccacatt tttcctgege gtcatctetg acacggecte 3180
cctctgetac tccatcctga aagccaagaa cgeagggatg tcgetggggg ccaagggege 3240
cgccggecct ctgeecteeg aggeegtgea gtggetgtge caccaageat tectgetcaa 3300
gctgactcga caccgtgtca cctacgtgee actcctgggg tcactcagga cageccagac 3360
gcagctgagt cggaagctcee cggggacgac getgactgec ctggaggecg cagecaacce 3420
ggcactgecc tcagacttca agaccatect ggactgatgg ccacccgecc acagecagge 3480
cgagagcaga caccagcage cctgtcacge cgggcetctac gtcccaggga gggaggggeg 3540
gcccacacce aggeccgeac cgetgggagt ctgaggectg agtgagtgtt tggeegagge 3600
ctgcatgtcc ggctgaagge tgagtgteeg getgaggect gagegagtgt ccageccaagg 3660
gctgagtgtc cagcacacct gecgtcttea cttccccaca ggetggeget cggetccace 3720
ccagggccag cttttcctca ccaggagecc ggcettccact ccccacatag gaatagtcca 3780
tccccagatt cgecattgtt caccectcge cctgeectec tttgeettce acccccacca 3840
tccaggtgga gaccctgaga aggaccctgg gagetctggg aatttggagt gaccaaaggt 3900
gtgcectgta cacaggegag gaccctgeac ctggatgggg gteectgtgg gtcaaattgg 3960
ggggaggtec tgtgggagta aaatactgaa tatatgagtt tttcagtttt gaaaaaaa 4018
<210> 12

<211> 2335

<212> DNA

<213> Homo sapiens

<400> 12
gttattctct ggaacatgaa acattctgtt gtgetcatat catgcaaatt atcactagta 60

ggagagcaga gagtggaaat gttccaggta taaagaccca caagataaag aagctcagag 120
tcgttagaaa caggagcaga tgtacagggt ttgectgact cacactcaag gttgcataag 180
caagatttca aaattaatcc tattctggag acctcaaccc aatgtacaat gttcctgact 240
ggaaaagaag aactatattt ttctgatttt ttttttcaaa tctttaccat tagttgcect 300
gtatctccge cttcacttte tgecaggaaac tttatttect acttctgeat gecaagtttc 360
tacctctaga tctgtttggt tcagttgctg agaagectga cataccagga ctgectgaga 420
caagccacaa gctgaacaga gaaagtggat tgaacaagga cgcatttcce cagtacatce 480

acaacatgct gtccacatct cgttcteggt ttatcagaaa taccaacgag ageggtgaag 540



aagtcaccac cttttttgat tatgattacg gtgctcectg tcataaattt gacgtgaage 600
aaattggggc ccaactcctg cctccgctct actcgetggt gttcatcttt ggttttgtgg 660
gcaacatgct ggtegtecte atcttaataa actgcaaaaa getgaagtge ttgactgaca 720
tttacctgct caacctggec atctetgatc tgctttttet tattactctc ccattgtggg 780
ctcactctgce tgcaaatgag tgggtctttg ggaatgcaat gtgcaaatta ttcacaggge 840
tgtatcacat cggttatttt ggcggaatct tcttcatcat cctcctgaca atcgatagat 900
acctggctat tgtccatgcet gtgtttgett taaaagecag gacggtcacc tttggggtge 960
tgacaagtgt gatcacctgg ttggtggctg tgtttgettc tgtcccagga atcatcttta 1020
ctaaatgcca gaaagaagat tctgtttatg tctgtggecc ttattttcca cgaggatgga 1080
ataatttcca cacaataatg aggaacattt tggggctggt cctgecgetg ctcatcatgg 1140
tcatctgcta ctcgggaatc ctgaaaaccc tgcttcggtg tcgaaacgag aagaagagge 1200
atagggcagt gagagtcatc ttcaccatca tgattgttta ctttctcttc tggactccct 1260
ataatattgt cattctcctg aacaccttcc aggaattctt cggectgagt aactgtgaaa 1320
gcaccagtca actggaccaa gccacgeagg tgacagagac tcttgggatg actcactget 1380
gcatcaatcc catcatctat gecttcgttg gggagaagtt cagaaggtat ctctcggtgt 1440
tcttccgaaa gcacatcacc aagegcttct gcaaacaatg tccagttttc tacagggaga 1500
cagtggatgg agtgacttca acaaacacgc cttccactgg ggagcaggaa gtctcggetg 1560
gtttataaaa cgaggagcag tttgattgtt gtttataaag ggagataaca atctgtatat 1620
aacaacaaac ttcaagggtt tgttgaacaa tagaaacctg taaagcaggt gcccaggaac 1680
ctcagggctg tgtgtactaa tacagactat gtcacccaat gcatatccaa catgtgctca 1740
gggaataatc cagaaaaact gtgggtagag actttgactc tccagaaagc tcatctcagc 1800
tcctgaaaaa tgectcatta ccttgtgeta atcctctttt tctagtctte ataatttctt 1860
cactcaatct ctgattctgt caatgtcttg aaatcaaggg ccagctggag gtgaagaaga 1920
gaatgtgaca ggcacagatg aatgggagtg agggatagtg gggtcagggc tgagaggaga 1980
aggagggaga catgagcatg gctgagectg gacaaagaca aaggtgagea aagggetcac 2040
gcattcagcc aggagatgat actggtcctt ageccccatct geccacgtgta tttaaccttg 2100

aagggttcac caggtcaggg agagtttggg aactgcaata acctgggagt tttggtggag 2160

tccgatgatt ctcttttgca taagtgcatg acatattttt getttattac agtttatcta 2220



tggcacccat gcaccttaca tttgaaatct atgaaatatc atgctccatt gttcagatge 2280
ttcttaggcc acatccccct gtctaaaaat tcagaaaatt tttgtttata aaaga 2335
<210> 13

<211> 1657

<212> DNA

<213> Homo sapiens

<400> 13
tctcacagga agccacgcac ccttgaaagg caccgggtcce ttcttageat cgtgettect 60

gagcaagcct ggeattgect cacagacctt cctcagagec getttcagaa aagcaagetg 120
cttctggttg ggcccagacc tgecttgagg agectgtaga gttaaaaaat gaaccccacg 180
gatatagcag acaccaccct cgatgaaagc atatacagca attactatct gtatgaaagt 240
atccccaagc cttgcaccaa agaaggceatc aaggeatttg gggagetctt cctgececca 300
ctgtattcct tggtttttgt atttggtctg cttggaaatt ctgtggtggt tctggtectg 360
ttcaaataca agcggctcag gtccatgact gatgtgtacc tgctcaacct tgecatcteg 420
gatctgctct tegtgttttc cctecctttt tggggctact atgcageaga ccagtgggtt 480
tttgggctag gtctgtgeaa gatgatttee tggatgtact tggtgggctt ttacagtgge 540
atattctttg tcatgctcat gagcattgat agatacctgg caattgtgea cgeggtgttt 600
tccttgaggg caaggacctt gacttatggg gtcatcacca gtttggcetac atggtcagtg 660
getgtgttcg ccteecttee tggetttetg ttcageactt gttatactga gegeaaccat 720
acctactgca aaaccaagta ctctctcaac tccacgacgt ggaaggttct cagetcectg 780
gaaatcaaca ttctcggatt ggtgatccec ttagggatca tgetgttttg ctactccatg 840
atcatcagga ccttgcagca ttgtaaaaat gagaagaaga acaaggceggt gaagatgatc 900
tttgcegtgg tggtectctt cettgggttc tggacacctt acaacatagt getcttccta 960
gagaccctgg tggagctaga agtccttcag gactgcacct ttgaaagata cttggactat 1020
gccatccagg ccacagaaac tctggctttt gttcactget gecttaatce catcatctac 1080
ttttttctgg gggagaaatt tcgcaagtac atcctacage tcttcaaaac ctgecagggge 1140
ctttttgtge tctgecaata ctgtgggete ctccaaattt actctgetga cacccccage 1200
tcatcttaca cgcagtccac catggatcat gatctccatg atgctctgta gaaaaatgaa 1260

atggtgaaat gcagagtcaa tgaactttcc acattcagag cttacttaaa attgtatttt 1320



agtaagagat tcctgageca gtgtcaggag gaaggcettac acccacagtg gaaagacage 1380
ttctcatcct gcaggeagct ttttctctee cactagacaa gtecagectg gecaagggtte 1440
acctgggctg aggcatectt cctcacacca ggettgectg caggeatgag tcagtctgat 1500
gagaactctg agcagtgctt gaatgaagtt gtaggtaata ttgcaaggea aagactattc 1560
ccttctaacc tgaactgatg ggtttctcca gagggaattg cagagtactg getgatggag 1620
taaatcgcta ccttttgetg tggcaaatgg geectct 1657

<210> 14

<211> 750

<212> PRT

<213> Homo sapiens

<400> 14

Met Trp Asn Leu Leu His Glu Thr Asp Ser Ala Val Ala Thr Ala Arg

1 5 10 15

Arg Pro Arg Trp Leu Cys Ala Gly Ala Leu Val Leu Ala Gly Gly Phe
20 25 30

Phe Leu Leu Gly Phe Leu Phe Gly Trp Phe Ile Lys Ser Ser Asn Glu
35 40 45

Ala Thr Asn Ile Thr Pro Lys His Asn Met Lys Ala Phe Leu Asp Glu
50 55 60

Leu Lys Ala Glu Asn Ile Lys Lys Phe Leu Tyr Asn Phe Thr Gln Ile
65 70 75 80

Pro His Leu Ala Gly Thr Glu Gln Asn Phe Gln Leu Ala Lys Gln Ile
85 90 95

Gln Ser GIn Trp Lys Glu Phe Gly Leu Asp Ser Val Glu Leu Ala His
100 105 110

Tyr Asp Val Leu Leu Ser Tyr Pro Asn Lys Thr His Pro Asn Tyr Ile
115 120 125

Ser Ile Ile Asn Glu Asp Gly Asn Glu Ile Phe Asn Thr Ser Leu Phe
130 135 140



Glu Pro Pro Pro Pro Gly Tyr Glu Asn Val Ser Asp Ile Val Pro Pro
145 150 155 160

Phe Ser Ala Phe Ser Pro GIn Gly Met Pro Glu Gly Asp Leu Val Tyr
165 170 175

Val Asn Tyr Ala Arg Thr Glu Asp Phe Phe Lys Leu Glu Arg Asp Met
180 185 190

Lys Ile Asn Cys Ser Gly Lys Ile Val Ile Ala Arg Tyr Gly Lys Val
195 200 205

Phe Arg Gly Asn Lys Val Lys Asn Ala Gln Leu Ala Gly Ala Lys Gly
210 215 220

Val Ile Leu Tyr Ser Asp Pro Ala Asp Tyr Phe Ala Pro Gly Val Lys
225 230 235 240

Ser Tyr Pro Asp Gly Trp Asn Leu Pro Gly Gly Gly Val Gln Arg Gly
245 250 255

Asn Ile Leu Asn Leu Asn Gly Ala Gly Asp Pro Leu Thr Pro Gly Tyr
260 265 270

Pro Ala Asn Glu Tyr Ala Tyr Arg Arg Gly Ile Ala Glu Ala Val Gly
275 280 285

Leu Pro Ser Ile Pro Val His Pro Ile Gly Tyr Tyr Asp Ala GIn Lys
290 295 300

Leu Leu Glu Lys Met Gly Gly Ser Ala Pro Pro Asp Ser Ser Trp Arg
305 310 315 320

Gly Ser Leu Lys Val Pro Tyr Asn Val Gly Pro Gly Phe Thr Gly Asn
325 330 335

Phe Ser Thr GIn Lys Val Lys Met His Ile His Ser Thr Asn Glu Val
340 345 350

Thr Arg Ile Tyr Asn Val Ile Gly Thr Leu Arg Gly Ala Val Glu Pro



355 360 365

Asp Arg Tyr Val Ile Leu Gly Gly His Arg Asp Ser Trp Val Phe Gly
370 375 380

Gly Ile Asp Pro Gln Ser Gly Ala Ala Val Val His Glu Ile Val Arg
385 390 395 400

Ser Phe Gly Thr Leu Lys Lys Glu Gly Trp Arg Pro Arg Arg Thr Ile
405 410 415

Leu Phe Ala Ser Trp Asp Ala Glu Glu Phe Gly Leu Leu Gly Ser Thr
420 425 430

Glu Trp Ala Glu Glu Asn Ser Arg Leu Leu Gln Glu Arg Gly Val Ala
435 440 445

Tyr Ile Asn Ala Asp Ser Ser Ile Glu Gly Asn Tyr Thr Leu Arg Val
450 455 460

Asp Cys Thr Pro Leu Met Tyr Ser Leu Val His Asn Leu Thr Lys Glu
465 470 475 480

Leu Lys Ser Pro Asp Glu Gly Phe Glu Gly Lys Ser Leu Tyr Glu Ser
485 490 495

Trp Thr Lys Lys Ser Pro Ser Pro Glu Phe Ser Gly Met Pro Arg Ile
500 505 510

Ser Lys Leu Gly Ser Gly Asn Asp Phe Glu Val Phe Phe GIn Arg Leu
515 520 525

Gly Ile Ala Ser Gly Arg Ala Arg Tyr Thr Lys Asn Trp Glu Thr Asn
530 535 540

Lys Phe Ser Gly Tyr Pro Leu Tyr His Ser Val Tyr Glu Thr Tyr Glu
545 550 555 560

Leu Val Glu Lys Phe Tyr Asp Pro Met Phe Lys Tyr His Leu Thr Val
565 570 575



Ala GIn Val Arg Gly Gly Met Val Phe Glu Leu Ala Asn Ser Ile Val
580 585 590

Leu Pro Phe Asp Cys Arg Asp Tyr Ala Val Val Leu Arg Lys Tyr Ala
595 600 605

Asp Lys Ile Tyr Ser Ile Ser Met Lys His Pro Gln Glu Met Lys Thr
610 615 620

Tyr Ser Val Ser Phe Asp Ser Leu Phe Ser Ala Val Lys Asn Phe Thr
625 630 635 640

Glu Ile Ala Ser Lys Phe Ser Glu Arg Leu Gln Asp Phe Asp Lys Ser
645 650 655

Asn Pro Ile Val Leu Arg Met Met Asn Asp Gln Leu Met Phe Leu Glu
660 665 670

Arg Ala Phe Ile Asp Pro Leu Gly Leu Pro Asp Arg Pro Phe Tyr Arg
675 680 685

His Val Ile Tyr Ala Pro Ser Ser His Asn Lys Tyr Ala Gly Glu Ser
690 695 700

Phe Pro Gly Ile Tyr Asp Ala Leu Phe Asp Ile Glu Ser Lys Val Asp
705 710 715 720

Pro Ser Lys Ala Trp Gly Glu Val Lys Arg Gln Ile Tyr Val Ala Ala
725 730 735

Phe Thr Val Gln Ala Ala Ala Glu Thr Leu Ser Glu Val Ala
740 745 750

<210> 15

<211> 123

<212> PRT

<213> Homo sapiens

<400> 15

Met Lys Ala Val Leu Leu Ala Leu Leu Met Ala Gly Leu Ala Leu Gln
1 5 10 15



Pro Gly Thr Ala Leu Leu Cys Tyr Ser Cys Lys Ala Gln Val Ser Asn
20 25 30

Glu Asp Cys Leu GIn Val Glu Asn Cys Thr Gln Leu Gly Glu Gln Cys
35 40 45

Trp Thr Ala Arg Ile Arg Ala Val Gly Leu Leu Thr Val Ile Ser Lys
50 55 60

Gly Cys Ser Leu Asn Cys Val Asp Asp Ser Gln Asp Tyr Tyr Val Gly
65 70 75 80

Lys Lys Asn Ile Thr Cys Cys Asp Thr Asp Leu Cys Asn Ala Ser Gly
85 90 95

Ala His Ala Leu Gln Pro Ala Ala Ala Ile Leu Ala Leu Leu Pro Ala
100 105 110

Leu Gly Leu Leu Leu Trp Gly Pro Gly Gln Leu
115 120

<210> 16

<211> 622

<212> PRT

<213> Homo sapiens

<400> 16
Met Ala Leu Pro Thr Ala Arg Pro Leu Leu Gly Ser Cys Gly Thr Pro
1 5 10 15

Ala Leu Gly Ser Leu Leu Phe Leu Leu Phe Ser Leu Gly Trp Val Gln
20 25 30

Pro Ser Arg Thr Leu Ala Gly Glu Thr Gly Gln Glu Ala Ala Pro Leu
35 40 45

Asp Gly Val Leu Ala Asn Pro Pro Asn Ile Ser Ser Leu Ser Pro Arg
50 55 60

Gln Leu Leu Gly Phe Pro Cys Ala Glu Val Ser Gly Leu Ser Thr Glu
65 70 75 80



Arg Val Arg Glu Leu Ala Val Ala Leu Ala GIn Lys Asn Val Lys Leu
85 90 95

Ser Thr Glu GIn Leu Arg Cys Leu Ala His Arg Leu Ser Glu Pro Pro
100 105 110

Glu Asp Leu Asp Ala Leu Pro Leu Asp Leu Leu Leu Phe Leu Asn Pro
115 120 125

Asp Ala Phe Ser Gly Pro Gln Ala Cys Thr His Phe Phe Ser Arg Ile
130 135 140

Thr Lys Ala Asn Val Asp Leu Leu Pro Arg Gly Ala Pro Glu Arg Gln
145 150 155 160

Arg Leu Leu Pro Ala Ala Leu Ala Cys Trp Gly Val Arg Gly Ser Leu
165 170 175

Leu Ser Glu Ala Asp Val Arg Ala Leu Gly Gly Leu Ala Cys Asp Leu
180 185 190

Pro Gly Arg Phe Val Ala Glu Ser Ala Glu Val Leu Leu Pro Arg Leu
195 200 205

Val Ser Cys Pro Gly Pro Leu Asp Gln Asp Gln Gln Glu Ala Ala Arg
210 215 220

Ala Ala Leu GIn Gly Gly Gly Pro Pro Tyr Gly Pro Pro Ser Thr Trp
225 230 235 240

Ser Val Ser Thr Met Asp Ala Leu Arg Gly Leu Leu Pro Val Leu Gly
245 250 255

Gln Pro Ile Ile Arg Ser Ile Pro Gln Gly Ile Val Ala Ala Trp Arg
260 265 270

Gln Arg Ser Ser Arg Asp Pro Ser Trp Arg Gln Pro Glu Arg Thr Ile
275 280 285

Leu Arg Pro Arg Phe Arg Arg Glu Val Glu Lys Thr Ala Cys Pro Ser
290 295 300



Gly Lys Lys Ala Arg Glu Ile Asp Glu Ser Leu Ile Phe Tyr Lys Lys
305 310 315 320

Trp Glu Leu Glu Ala Cys Val Asp Ala Ala Leu Leu Ala Thr Gln Met
325 330 335

Asp Arg Val Asn Ala Ile Pro Phe Thr Tyr Glu Gln Leu Asp Val Leu
340 345 350

Lys His Lys Leu Asp Glu Leu Tyr Pro Gln Gly Tyr Pro Glu Ser Val
355 360 365

Ile GIn His Leu Gly Tyr Leu Phe Leu Lys Met Ser Pro Glu Asp Ile
370 375 380

Arg Lys Trp Asn Val Thr Ser Leu Glu Thr Leu Lys Ala Leu Leu Glu
385 390 395 400

Val Asn Lys Gly His Glu Met Ser Pro Gln Val Ala Thr Leu Ile Asp
405 410 415

Arg Phe Val Lys Gly Arg Gly Gln Leu Asp Lys Asp Thr Leu Asp Thr
420 425 430

Leu Thr Ala Phe Tyr Pro Gly Tyr Leu Cys Ser Leu Ser Pro Glu Glu
435 440 445

Leu Ser Ser Val Pro Pro Ser Ser Ile Trp Ala Val Arg Pro Gln Asp
450 455 460

Leu Asp Thr Cys Asp Pro Arg Gln Leu Asp Val Leu Tyr Pro Lys Ala
465 470 475 480

Arg Leu Ala Phe Gln Asn Met Asn Gly Ser Glu Tyr Phe Val Lys Ile
485 490 495

Gln Ser Phe Leu Gly Gly Ala Pro Thr Glu Asp Leu Lys Ala Leu Ser
500 505 510

Gln GIn Asn Val Ser Met Asp Leu Ala Thr Phe Met Lys Leu Arg Thr
515 520 525



Asp Ala Val Leu Pro Leu Thr Val Ala Glu Val Gln Lys Leu Leu Gly
530 535 540

Pro His Val Glu Gly Leu Lys Ala Glu Glu Arg His Arg Pro Val Arg
545 550 555 560

Asp Trp Ile Leu Arg Gln Arg Gln Asp Asp Leu Asp Thr Leu Gly Leu
565 570 575

Gly Leu GIn Gly Gly Ile Pro Asn Gly Tyr Leu Val Leu Asp Leu Ser
580 585 590

Val GIn Glu Ala Leu Ser Gly Thr Pro Cys Leu Leu Gly Pro Gly Pro
595 600 605

Val Leu Thr Val Leu Ala Leu Leu Leu Ala Ser Thr Leu Ala
610 615 620

<210> 17

<211> 556

<212> PRT

<213> Homo sapiens

<400> 17
Met Pro Pro Pro Arg Leu Leu Phe Phe Leu Leu Phe Leu Thr Pro Met
1 5 10 15

Glu Val Arg Pro Glu Glu Pro Leu Val Val Lys Val Glu Glu Gly Asp
20 25 30

Asn Ala Val Leu Gln Cys Leu Lys Gly Thr Ser Asp Gly Pro Thr Gln
35 40 45

Gln Leu Thr Trp Ser Arg Glu Ser Pro Leu Lys Pro Phe Leu Lys Leu
50 55 60

Ser Leu Gly Leu Pro Gly Leu Gly Ile His Met Arg Pro Leu Ala Ser
65 70 75 80

Trp Leu Phe Ile Phe Asn Val Ser Gln Gln Met Gly Gly Phe Tyr Leu
85 90 95



Cys GIn Pro Gly Pro Pro Ser Glu Lys Ala Trp Gln Pro Gly Trp Thr
100 105 110

Val Asn Val Glu Gly Ser Gly Glu Leu Phe Arg Trp Asn Val Ser Asp
115 120 125

Leu Gly Gly Leu Gly Cys Gly Leu Lys Asn Arg Ser Ser Glu Gly Pro
130 135 140

Ser Ser Pro Ser Gly Lys Leu Met Ser Pro Lys Leu Tyr Val Trp Ala
145 150 155 160

Lys Asp Arg Pro Glu Ile Trp Glu Gly Glu Pro Pro Cys Val Pro Pro
165 170 175

Arg Asp Ser Leu Asn Gln Ser Leu Ser Gln Asp Leu Thr Met Ala Pro
180 185 190

Gly Ser Thr Leu Trp Leu Ser Cys Gly Val Pro Pro Asp Ser Val Ser
195 200 205

Arg Gly Pro Leu Ser Trp Thr His Val His Pro Lys Gly Pro Lys Ser
210 215 220

Leu Leu Ser Leu Glu Leu Lys Asp Asp Arg Pro Ala Arg Asp Met Trp
225 230 235 240

Val Met Glu Thr Gly Leu Leu Leu Pro Arg Ala Thr Ala Gln Asp Ala
245 250 255

Gly Lys Tyr Tyr Cys His Arg Gly Asn Leu Thr Met Ser Phe His Leu
260 265 270

Glu Ile Thr Ala Arg Pro Val Leu Trp His Trp Leu Leu Arg Thr Gly
275 280 285

Gly Trp Lys Val Ser Ala Val Thr Leu Ala Tyr Leu Ile Phe Cys Leu
290 295 300

Cys Ser Leu Val Gly Ile Leu His Leu Gln Arg Ala Leu Val Leu Arg



305 310 315 320

Arg Lys Arg Lys Arg Met Thr Asp Pro Thr Arg Arg Phe Phe Lys Val
325 330 335

Thr Pro Pro Pro Gly Ser Gly Pro Gln Asn Gln Tyr Gly Asn Val Leu
340 345 350

Ser Leu Pro Thr Pro Thr Ser Gly Leu Gly Arg Ala Gln Arg Trp Ala
355 360 365

Ala Gly Leu Gly Gly Thr Ala Pro Ser Tyr Gly Asn Pro Ser Ser Asp
370 375 380

Val Gln Ala Asp Gly Ala Leu Gly Ser Arg Ser Pro Pro Gly Val Gly
385 390 395 400

Pro Glu Glu Glu Glu Gly Glu Gly Tyr Glu Glu Pro Asp Ser Glu Glu
405 410 415

Asp Ser Glu Phe Tyr Glu Asn Asp Ser Asn Leu Gly Gln Asp Gln Leu
420 425 430

Ser Gln Asp Gly Ser Gly Tyr Glu Asn Pro Glu Asp Glu Pro Leu Gly
435 440 445

Pro Glu Asp Glu Asp Ser Phe Ser Asn Ala Glu Ser Tyr Glu Asn Glu
450 455 460

Asp Glu Glu Leu Thr Gln Pro Val Ala Arg Thr Met Asp Phe Leu Ser
465 470 475 480

Pro His Gly Ser Ala Trp Asp Pro Ser Arg Glu Ala Thr Ser Leu Gly
485 490 495

Ser Gln Ser Tyr Glu Asp Met Arg Gly Ile Leu Tyr Ala Ala Pro Gln
500 505 510

Leu Arg Ser Ile Arg Gly Gln Pro Gly Pro Asn His Glu Glu Asp Ala
515 520 525



Asp Ser Tyr Glu Asn Met Asp Asn Pro Asp Gly Pro Asp Pro Ala Trp
530 535 540

Gly Gly Gly Gly Arg Met Gly Thr Trp Ser Thr Arg
545 550 555

<210> 18

<211> 297

<212> PRT

<213> Homo sapiens

<400> 18
Met Thr Thr Pro Arg Asn Ser Val Asn Gly Thr Phe Pro Ala Glu Pro
1 5 10 15

Met Lys Gly Pro Ile Ala Met Gln Ser Gly Pro Lys Pro Leu Phe Arg
20 25 30

Arg Met Ser Ser Leu Val Gly Pro Thr Gln Ser Phe Phe Met Arg Glu
35 40 45

Ser Lys Thr Leu Gly Ala Val Gln Ile Met Asn Gly Leu Phe His Ile
50 55 60

Ala Leu Gly Gly Leu Leu Met Ile Pro Ala Gly Ile Tyr Ala Pro Ile
65 70 75 80

Cys Val Thr Val Trp Tyr Pro Leu Trp Gly Gly Ile Met Tyr Ile Ile
85 90 95

Ser Gly Ser Leu Leu Ala Ala Thr Glu Lys Asn Ser Arg Lys Cys Leu
100 105 110

Val Lys Gly Lys Met Ile Met Asn Ser Leu Ser Leu Phe Ala Ala Ile
115 120 125

Ser Gly Met Ile Leu Ser Ile Met Asp Ile Leu Asn Ile Lys Ile Ser
130 135 140

His Phe Leu Lys Met Glu Ser Leu Asn Phe Ile Arg Ala His Thr Pro
145 150 155 160



Tyr Ile Asn Ile Tyr Asn Cys Glu Pro Ala Asn Pro Ser Glu Lys Asn
165 170 175

Ser Pro Ser Thr Gln Tyr Cys Tyr Ser Ile Gln Ser Leu Phe Leu Gly
180 185 190

Ile Leu Ser Val Met Leu Ile Phe Ala Phe Phe GIn Glu Leu Val Ile
195 200 205

Ala Gly Ile Val Glu Asn Glu Trp Lys Arg Thr Cys Ser Arg Pro Lys
210 215 220

Ser Asn Ile Val Leu Leu Ser Ala Glu Glu Lys Lys Glu GIn Thr Ile
225 230 235 240

Glu Ile Lys Glu Glu Val Val Gly Leu Thr Glu Thr Ser Ser Gln Pro
245 250 255

Lys Asn Glu Glu Asp Ile Glu Ile Ile Pro Ile Gln Glu Glu Glu Glu
260 265 270

Glu Glu Thr Glu Thr Asn Phe Pro Glu Pro Pro Gln Asp Gln Glu Ser
275 280 285

Ser Pro Ile Glu Asn Asp Ser Ser Pro
290 295

<210> 19

<211> 937

<212> PRT

<213> Homo sapiens

<400> 19
Met His Arg Pro Arg Arg Arg Gly Thr Arg Pro Pro Leu Leu Ala Leu
1 5 10 15

Leu Ala Ala Leu Leu Leu Ala Ala Arg Gly Ala Ala Ala Gln Glu Thr
20 25 30

Glu Leu Ser Val Ser Ala Glu Leu Val Pro Thr Ser Ser Trp Asn Ile
35 40 45



Ser Ser Glu Leu Asn Lys Asp Ser Tyr Leu Thr Leu Asp Glu Pro Met
50 55 60

Asn Asn Ile Thr Thr Ser Leu Gly GIn Thr Ala Glu Leu His Cys Lys
65 70 75 80

Val Ser Gly Asn Pro Pro Pro Thr Ile Arg Trp Phe Lys Asn Asp Ala
85 90 95

Pro Val Val Gln Glu Pro Arg Arg Leu Ser Phe Arg Ser Thr Ile Tyr
100 105 110

Gly Ser Arg Leu Arg Ile Arg Asn Leu Asp Thr Thr Asp Thr Gly Tyr
115 120 125

Phe Gln Cys Val Ala Thr Asn Gly Lys Glu Val Val Ser Ser Thr Gly
130 135 140

Val Leu Phe Val Lys Phe Gly Pro Pro Pro Thr Ala Ser Pro Gly Tyr
145 150 155 160

Ser Asp Glu Tyr Glu Glu Asp Gly Phe Cys GIn Pro Tyr Arg Gly Ile
165 170 175

Ala Cys Ala Arg Phe Ile Gly Asn Arg Thr Val Tyr Met Glu Ser Leu
180 185 190

His Met Gln Gly Glu Ile Glu Asn GIn Ile Thr Ala Ala Phe Thr Met
195 200 205

Ile Gly Thr Ser Ser His Leu Ser Asp Lys Cys Ser Gln Phe Ala Ile
210 215 220

Pro Ser Leu Cys His Tyr Ala Phe Pro Tyr Cys Asp Glu Thr Ser Ser
225 230 235 240

Val Pro Lys Pro Arg Asp Leu Cys Arg Asp Glu Cys Glu Ile Leu Glu
245 250 255

Asn Val Leu Cys Gln Thr Glu Tyr Ile Phe Ala Arg Ser Asn Pro Met
260 265 270



Ile Leu Met Arg Leu Lys Leu Pro Asn Cys Glu Asp Leu Pro Gln Pro
275 280 285

Glu Ser Pro Glu Ala Ala Asn Cys Ile Arg Ile Gly Ile Pro Met Ala
290 295 300

Asp Pro Ile Asn Lys Asn His Lys Cys Tyr Asn Ser Thr Gly Val Asp
305 310 315 320

Tyr Arg Gly Thr Val Ser Val Thr Lys Ser Gly Arg Gln Cys Gln Pro
325 330 335

Trp Asn Ser Gln Tyr Pro His Thr His Thr Phe Thr Ala Leu Arg Phe
340 345 350

Pro Glu Leu Asn Gly Gly His Ser Tyr Cys Arg Asn Pro Gly Asn Gln
355 360 365

Lys Glu Ala Pro Trp Cys Phe Thr Leu Asp Glu Asn Phe Lys Ser Asp
370 375 380

Leu Cys Asp Ile Pro Ala Cys Asp Ser Lys Asp Ser Lys Glu Lys Asn
385 390 395 400

Lys Met Glu Ile Leu Tyr Ile Leu Val Pro Ser Val Ala Ile Pro Leu
405 410 415

Ala Ile Ala Leu Leu Phe Phe Phe Ile Cys Val Cys Arg Asn Asn Gln
420 425 430

Lys Ser Ser Ser Ala Pro Val Gln Arg Gln Pro Lys His Val Arg Gly
435 440 445

Gln Asn Val Glu Met Ser Met Leu Asn Ala Tyr Lys Pro Lys Ser Lys
450 455 460

Ala Lys Glu Leu Pro Leu Ser Ala Val Arg Phe Met Glu Glu Leu Gly
465 470 475 480

Glu Cys Ala Phe Gly Lys Ile Tyr Lys Gly His Leu Tyr Leu Pro Gly
485 490 495



Met Asp His Ala GIn Leu Val Ala Ile Lys Thr Leu Lys Asp Tyr Asn
500 505 510

Asn Pro Gln Gln Trp Thr Glu Phe GIn GIn Glu Ala Ser Leu Met Ala
515 520 525

Glu Leu His His Pro Asn Ile Val Cys Leu Leu Gly Ala Val Thr Gln
530 535 540

Glu GIn Pro Val Cys Met Leu Phe Glu Tyr Ile Asn Gln Gly Asp Leu
545 550 555 560

His Glu Phe Leu Ile Met Arg Ser Pro His Ser Asp Val Gly Cys Ser
565 570 575

Ser Asp Glu Asp Gly Thr Val Lys Ser Ser Leu Asp His Gly Asp Phe
580 585 590

Leu His Ile Ala Ile Gln Ile Ala Ala Gly Met Glu Tyr Leu Ser Ser
595 600 605

His Phe Phe Val His Lys Asp Leu Ala Ala Arg Asn Ile Leu Ile Gly
610 615 620

Glu GIn Leu His Val Lys Ile Ser Asp Leu Gly Leu Ser Arg Glu Ile
625 630 635 640

Tyr Ser Ala Asp Tyr Tyr Arg Val Gln Ser Lys Ser Leu Leu Pro Ile
645 650 655

Arg Trp Met Pro Pro Glu Ala Ile Met Tyr Gly Lys Phe Ser Ser Asp
660 665 670

Ser Asp Ile Trp Ser Phe Gly Val Val Leu Trp Glu Ile Phe Ser Phe
675 680 685

Gly Leu GIn Pro Tyr Tyr Gly Phe Ser Asn Gln Glu Val Ile Glu Met
690 695 700

Val Arg Lys Arg Gln Leu Leu Pro Cys Ser Glu Asp Cys Pro Pro Arg



705 710 715 720

Met Tyr Ser Leu Met Thr Glu Cys Trp Asn Glu Ile Pro Ser Arg Arg
725 730 735

Pro Arg Phe Lys Asp Ile His Val Arg Leu Arg Ser Trp Glu Gly Leu
740 745 750

Ser Ser His Thr Ser Ser Thr Thr Pro Ser Gly Gly Asn Ala Thr Thr
755 760 765

GIn Thr Thr Ser Leu Ser Ala Ser Pro Val Ser Asn Leu Ser Asn Pro
770 775 780

Arg Tyr Pro Asn Tyr Met Phe Pro Ser Gln Gly Ile Thr Pro Gln Gly
785 790 795 800

Gln Ile Ala Gly Phe Ile Gly Pro Pro Ile Pro Gln Asn GIn Arg Phe
805 810 815

Ile Pro Ile Asn Gly Tyr Pro Ile Pro Pro Gly Tyr Ala Ala Phe Pro
820 825 830

Ala Ala His Tyr Gln Pro Thr Gly Pro Pro Arg Val Ile Gln His Cys
835 840 845

Pro Pro Pro Lys Ser Arg Ser Pro Ser Ser Ala Ser Gly Ser Thr Ser
850 855 860

Thr Gly His Val Thr Ser Leu Pro Ser Ser Gly Ser Asn Gln Glu Ala
865 870 875 880

Asn Ile Pro Leu Leu Pro His Met Ser Ile Pro Asn His Pro Gly Gly
885 890 895

Met Gly Ile Thr Val Phe Gly Asn Lys Ser Gln Lys Pro Tyr Lys Ile
900 905 910

Asp Ser Lys GIn Ala Ser Leu Leu Gly Asp Ala Asn Ile His Gly His
915 920 925



Thr Glu Ser Met Ile Ser Ala Glu Leu
930 935

<210> 20

<211> 168

<212> PRT

<213> Homo sapiens

<400> 20
Met Gly His His His His His His His His His His Ser Ser Gly His
1 5 10 15

Ile Glu Gly Arg His Met Arg Arg Val Pro Gly Val Ala Pro Thr Leu
20 25 30

Val Arg Ser Ala Ser Glu Thr Ser Glu Lys Arg Pro Phe Met Cys Ala
35 40 45

Tyr Pro Gly Cys Asn Lys Arg Tyr Phe Lys Leu Ser His Leu Gln Met
50 55 60

His Ser Arg Lys His Thr Gly Glu Lys Pro Tyr Gln Cys Asp Phe Lys
65 70 75 80

Asp Cys Glu Arg Arg Phe Phe Arg Ser Asp Gln Leu Lys Arg His Gln
85 90 95

Arg Arg His Thr Gly Val Lys Pro Phe Gln Cys Lys Thr Cys Gln Arg
100 105 110

Lys Phe Ser Arg Ser Asp His Leu Lys Thr His Thr Arg Thr His Thr
115 120 125

Gly Glu Lys Pro Phe Ser Cys Arg Trp Pro Ser Cys GIn Lys Lys Phe
130 135 140

Ala Arg Ser Asp Glu Leu Val Arg His His Asn Met His Gln Arg Asn
145 150 155 160

Met Thr Lys Leu GIn Leu Ala Leu
165



<210> 21

<211> 347

<212> PRT

<213> Homo sapiens

<400> 21
Asp Pro Asn Phe Trp Leu Gln Val Gln Glu Ser Val Thr Val Gln Glu
1 5 10 15

Gly Leu Cys Val Leu Val Pro Cys Thr Phe Phe His Pro Ile Pro Tyr
20 25 30

Tyr Asp Lys Asn Ser Pro Val His Gly Tyr Trp Phe Arg Glu Gly Ala
35 40 45

Ile Ile Ser Arg Asp Ser Pro Val Ala Thr Asn Lys Leu Asp GIn Glu
50 55 60

Val GIn Glu Glu Thr Gln Gly Arg Phe Arg Leu Leu Gly Asp Pro Ser
65 70 75 80

Arg Asn Asn Cys Ser Leu Ser Ile Val Asp Ala Arg Arg Arg Asp Asn
85 90 95

Gly Ser Tyr Phe Phe Arg Met Glu Arg Gly Ser Thr Lys Tyr Ser Tyr
100 105 110

Lys Ser Pro GIn Leu Ser Val His Val Thr Asp Leu Thr His Arg Pro
115 120 125

Lys Ile Leu Ile Pro Gly Thr Leu Glu Pro Gly His Ser Lys Asn Leu
130 135 140

Thr Cys Ser Val Ser Trp Ala Cys Glu Gln Gly Thr Pro Pro Ile Phe
145 150 155 160

Ser Trp Leu Ser Ala Ala Pro Thr Ser Leu Gly Pro Arg Thr Thr His
165 170 175

Ser Ser Val Leu Ile Ile Thr Pro Arg Pro Gln Asp His Gly Thr Asn
180 185 190



Leu Thr Cys GIn Val Lys Phe Ala Gly Ala Gly Val Thr Thr Glu Arg
195 200 205

Thr Ile Gln Leu Asn Val Thr Tyr Val Pro Gln Asn Pro Thr Thr Gly
210 215 220

Ile Phe Pro Gly Asp Gly Ser Gly Lys GIln Glu Thr Arg Ala Gly Val
225 230 235 240

Val His Gly Ala Ile Gly Gly Ala Gly Val Thr Ala Leu Leu Ala Leu
245 250 255

Cys Leu Cys Leu Ile Phe Phe Ile Val Lys Thr His Arg Arg Lys Ala
260 265 270

Ala Arg Thr Ala Val Gly Arg Asn Asp Thr His Pro Thr Thr Gly Ser
275 280 285

Ala Ser Pro Lys His GIn Lys Lys Ser Lys Leu His Gly Pro Thr Glu
290 295 300

Thr Ser Ser Cys Ser Gly Ala Ala Pro Thr Val Glu Met Asp Glu Glu
305 310 315 320

Leu His Tyr Ala Ser Leu Asn Phe His Gly Met Asn Pro Ser Lys Asp
325 330 335

Thr Ser Thr Glu Tyr Ser Glu Val Arg Thr Gln
340 345

<210> 22

<211> 11

<212> PRT

<213> Aurtificial Sequence

<220>
<223> anti-CD19 scFV CDRL1

<400> 22
Arg Ala Ser GIn Asp Ile Ser Lys Tyr Leu Asn
1 5 10

<210> 23



211> 7
<212> PRT
<213> Aurtificial Sequence

<220>
<223> anti-CD19 scFV CDRL2

<400> 23

Ser Arg Leu His Ser Gly Val
1 5

<210> 24

<211> 9

<212> PRT

<213> Aurtificial Sequence

<220>
<223> anti-CD19 scFV CDRL3

<400> 24

Gly Asn Thr Leu Pro Tyr Thr Phe Gly
1 5

<210> 25

<211> 5

<212> PRT

<213> Aurtificial Sequence

<220>
<223> anti-CD19 scFV CDRHI1

<400> 25
Asp Tyr Gly Val Ser
1 5

<210> 26

<211> 16

<212> PRT

<213> Aurtificial Sequence

<220>
<223> anti-CD19 scFV CDRH?2

<400> 26

Val Thr Trp Gly Ser Glu Thr Thr Tyr Tyr Asn Ser Ala Leu Lys Ser
1 5 10 15



<210> 27

<211> 7

<212> PRT

<213> Aurtificial Sequence

<220>
<223> anti-CD19 scFV CDRH3

<400> 27
Tyr Ala Met Asp Tyr Trp Gly
1 5

<210> 28

<211> 734

<212> DNA

<213> Aurtificial Sequence

<220>
<223> anti-CD19 scFv (VH-VL) FMC63

<400> 28
cacatccaga tgacccagac cacctccage ctgagegeca gectgggega cegggtgace 60

atcagctgee gggecageca ggacatcage aagtacctga actggtatca gecagaageee 120
gacggcaccg tcaagctgcet gatctaccac accagecgge tgecacagegg cgtgeccage 180
cggtttageg geageggete cggeaccgac tacagectga ccatctccaa cctggaacag 240
gaagatatcg ccacctactt ttgccagcag ggcaacacac tgecctacac ctttggegge 300
ggaacaaagc tggaaatcac cggcageacc tccggeageg geaagectgg cageggegag 360
ggcagcacca agggegaggt gaagetgecag gaaageggcec ctggeetggt ggececcage 420
cagagcctga gegtgacctg caccgtgage ggegtgagec tgecegacta cggegtgage 480
tggatccgge agecceccag gaagggcectg gaatggetgg gegtgatctg gggeagegag 540
accacctact acaacagcgc cctgaagagce cggetgacca tcatcaagga caacagcaag 600
agccaggtgt tcctgaagat gaacagectg cagaccgacg acaccgecat ctactactge 660
gccaagceact actactacgg cggeagcetac gecatggact actggggeca gggeaccage 720
gtgaccgtga geag 734

<210> 29

<211> 245

<212> PRT
<213> Aurtificial Sequence



<220>
<223> anti-CD19 scFv (VH-VL) FMC63

<400> 29
Asp lle GIn 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 40 45

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

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

Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr Leu Pro Tyr
85 90 95

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

Ser Gly Lys Pro Gly Ser Gly Glu Gly Ser Thr Lys Gly Glu Val Lys
115 120 125

Leu GIn Glu Ser Gly Pro Gly Leu Val Ala Pro Ser GIn Ser Leu Ser
130 135 140

Val Thr Cys Thr Val Ser Gly Val Ser Leu Pro Asp Tyr Gly Val Ser
145 150 155 160

Trp Ile Arg Gln Pro Pro Arg Lys Gly Leu Glu Trp Leu Gly Val Ile
165 170 175

Trp Gly Ser Glu Thr Thr Tyr Tyr Asn Ser Ala Leu Lys Ser Arg Leu
180 185 190

Thr Ile Ile Lys Asp Asn Ser Lys Ser Gln Val Phe Leu Lys Met Asn
195 200 205



Ser Leu GIn Thr Asp Asp Thr Ala Ile Tyr Tyr Cys Ala Lys His Tyr
210 215 220

Tyr Tyr Gly Gly Ser Tyr Ala Met Asp Tyr Trp Gly Gln Gly Thr Ser
225 230 235 240

Val Thr Val Ser Ser
245

<210> 30

<211> 11

<212> PRT

<213> Aurtificial Sequence

<220>
<223> anti-ROR1 scFV CDRLI

<400> 30

Ala Ser Gly Phe Asp Phe Ser Ala Tyr Tyr Met
1 5 10

<210> 31

<211> 7

<212> PRT

<213> Aurtificial Sequence

<220>
<223> anti-ROR1 scFV CDRL2

<400> 31
Thr Ile Tyr Pro Ser Ser Gly
1 5

<210> 32

<211> 9

<212> PRT

<213> Aurtificial Sequence

<220>
<223> anti-ROR1 scFV CDRL3

<400> 32

Ala Asp Arg Ala Thr Tyr Phe Cys Ala
1 5



<210> 33

<211> 6

<212> PRT

<213> Aurtificial Sequence

<220>
<223> anti-ROR1 scFV CDRH]1

<400> 33

Asp Thr Ile Asp Trp Tyr
1 5

<210> 34

<211> 16

<212> PRT

<213> Aurtificial Sequence

<220>
<223> anti-ROR1 scFV CDRH2

<400> 34

Val Gln Ser Asp Gly Ser Tyr Thr Lys Arg Pro Gly Val Pro Asp Arg
1 5 10 15

<210> 35

<211> 8

<212> PRT

<213> Aurtificial Sequence

<220>
<223> anti-ROR1 scFV CDRH3

<400> 35

Tyr Ile Gly Gly Tyr Val Phe Gly
1 5

<210> 36

<211> 123

<212> DNA

<213> Homo sapiens

<400> 36
cggagcaagc ggagcagagg cggecacage gactacatga acatgaccee cagacggect 60

ggccccacce ggaagceacta ccageectac geceecaccca gggactttge cgectacaga 120

agc 123



<210> 37

<211> 1476

<212> DNA

<213> Aurtificial Sequence

<220>
<223> P28z CAR

<400> 37
gtggcctcac cgttgacccg ctttctgteg ctgaacctge tgetgetggg tgagtcgatt 60

atcctgggga gtggagaagce tgaggtgeag ctgcageagt caggacctga actggtgaag 120
cctgggactt cagtgaggat atcctgcaag acttctggat acacattcac tgaatatacc 180
atacactggg tgaagcagag ccatggaaag agccttgagt ggattggaaa catcaatcct 240
aacaatggtg gtaccaccta caatcagaag ttcgaggaca aggccacatt gactgtagac 300
aagtcctcca gtacagcecta catggagcetc cgeagectaa catctgagga ttetgeagte 360
tattattgtg cagctggttg gaactttgac tactggggec aagggaccac ggtcaccgtc 420
tcctcaggtg gaggtggate aggtggaggt ggatctggtg gaggtggatc tgacattgtg 480
atgacccagt ctcacaaatt catgtccaca tcagtaggag acagggtcag catcatctgt 540
aaggccagtc aagatgtggg tactgctgta gactggtatc aacagaaacc aggacaatct 600
cctaaactac tgatttattg ggcatccact cggcacactg gagtccctga tcgettcaca 660
ggcagtggat ctgggacaga cttcactctc accattacta atgttcagtc tgaagacttg 720
gcagattatt tctgtcagea atataacagc tatcccctca cgtteggtge tgggaccatg 780
ctggacctga aacgggcggce cgeatctact actaccaagce cagtgetgeg aactccctca 840
cctgtgeacc ctaccgggac atctcagece cagagaccag aagattgteg gececgtgge 900
tcagtgaagg ggaccggatt ggacttcgec tgtgatattt acatctggge acccttggec 960
ggaatctgcg tggeccttct getgtecttg atcatcacte tcatctgeta caatagtaga 1020
aggaacagac tccttcaaag tgactacatg aacatgactc cccggaggec tgggetcact 1080
cgaaagcctt accagcecta cgecectgec agagactttg cagegtaccg ccccagagea 1140
aaattcagca ggagtgcaga gactgctgee aacctgeagg accccaacca getctacaat 1200
gagctcaatc tagggcgaag agaggaatat gacgtcttgg agaagaageg ggctcgggat 1260
ccagagatgg gaggcaaaca gcagaggagg aggaacccce aggaaggegt atacaatgca 1320

ctgcagaaag acaagatggc agaagcctac agtgagatcg gcacaaaagg cgagaggegg 1380



agaggcaagg ggcacgatgg cctttaccag ggtctcagea ctgecaccaa ggacacctat

gatgccctge atatgcagac cctggeeect cgetaa 1476

<210> 38

<211> 15

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Linker

<400> 38
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10 15

<210> 39

<211> 327

<212> PRT

<213> Aurtificial Sequence

<220>
<223> IgG4-Fc

<400> 39
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
1 5 10 15

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu GlIn Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr
65 70 75 80

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser Cys Pro Ala Pro

1440



100 105 110

Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
115 120 125

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
130 135 140

Asp Val Ser GIn Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp
145 150 155 160

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe
165 170 175

Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
180 185 190

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu
195 200 205

Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
210 215 220

Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys
225 230 235 240

Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
245 250 255

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
260 265 270

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
275 280 285

Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser
290 295 300

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
305 310 315 320



Leu Ser Leu Ser Leu Gly Lys
325

<210> 40

<211> 229

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Hinge-CH2-CH3

<400> 40
Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe
1 5 10 15

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
20 25 30

Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val
35 40 45

Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val
50 55 60

Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser
65 70 75 80

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu
85 90 95

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser
100 105 110

Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
115 120 125

Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln
130 135 140

Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
145 150 155 160

Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr



165 170 175

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu
180 185 190

Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser Cys Ser
195 200 205

Val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
210 215 220

Leu Ser Leu Gly Lys
225

<210> 41

<211> 119

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Hinge-CH3

<400> 41
Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Gly Gln Pro Arg
1 5 10 15

Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys
20 25 30

Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
35 40 45

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
50 55 60

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
65 70 75 80

Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser
85 90 95

Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
100 105 110



Leu Ser Leu Ser Leu Gly Lys
115

<210> 42

<211> 12

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Hinge only

<400> 42

Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro
1 5 10

<210> 43

<211> 28

<212> PRT

<213> Homo sapiens

<400> 43

Met Phe Trp Val Leu Val Val Val Gly Gly Val Leu Ala Cys Tyr Ser
1 5 10 15

Leu Leu Val Thr Val Ala Phe Ile Ile Phe Trp Val
20 25

<210> 44

<211> 41

<212> PRT

<213> Aurtificial Sequence

<220>
<223> cytoplasmic domain of CD28 with LL to GG substitution

<400> 44
Arg Ser Lys Arg Ser Arg Gly Gly His Ser Asp Tyr Met Asn Met Thr
1 5 10 15

Pro Arg Arg Pro Gly Pro Thr Arg Lys His Tyr GIn Pro Tyr Ala Pro
20 25 30

Pro Arg Asp Phe Ala Ala Tyr Arg Ser
35 40



<210> 45

<211> 42

<212> PRT

<213> Homo sapiens

<400> 45

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

<210> 46

<211> 112

<212> PRT

<213> Homo sapiens

<400> 46
Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln GIn Gly
1 5 10 15

GIn Asn GIn Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr
20 25 30

Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys
35 40 45

Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu GIn Lys
50 55 60

Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg
65 70 75 80

Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala
85 90 95

Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg
100 105 110



<210> 47

<211> 24

<212> PRT

<213> Aurtificial Sequence

<220>
<223> T2A ribosomal skip element

<400> 47

Leu Glu Gly Gly Gly Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp
1 5 10 15

Val Glu Glu Asn Pro Gly Pro Arg
20

<210> 48

<211> 356

<212> PRT

<213> Aurtificial Sequence

<220>
<223> tEGFR

<400> 48
Met Leu Leu Leu Val Thr Ser Leu Leu Leu Cys Glu Leu Pro His Pro
1 5 10 15

Ala Phe Leu Leu Ile Pro Arg Lys Val Cys Asn Gly Ile Gly Ile Gly
20 25 30

Glu Phe Lys Asp Ser Leu Ser Ile Asn Ala Thr Asn Ile Lys His Phe
35 40 45

Lys Asn Cys Thr Ser Ile Ser Gly Asp Leu His Ile Leu Pro Val Ala
50 55 60

Phe Arg Gly Asp Ser Phe Thr His Thr Pro Pro Leu Asp Pro Gln Glu
65 70 75 80

Leu Asp Ile Leu Lys Thr Val Lys Glu Ile Thr Gly Phe Leu Leu Ile
85 90 95

Gln Ala Trp Pro Glu Asn Arg Thr Asp Leu His Ala Phe Glu Asn Leu
100 105 110



Glu Ile Ile Arg Gly Arg Thr Gln His Gly GIn Phe Ser Leu Ala Val
115 120 125

Val Ser Leu Asn Ile Thr Ser Leu Gly Leu Arg Ser Leu Lys Glu Ile
130 135 140

Ser Asp Gly Asp Val Ile Ile Ser Gly Asn Lys Asn Leu Cys Tyr Ala
145 150 155 160

Asn Thr Ile Asn Trp Lys Lys Leu Phe Gly Thr Ser Gly Gln Lys Thr
165 170 175

Lys Ile Ile Ser Asn Arg Gly Glu Asn Ser Cys Lys Ala Thr Gly GIn
180 185 190

Val Cys His Ala Leu Cys Ser Pro Glu Gly Cys Trp Gly Pro Glu Pro
195 200 205

Arg Asp Cys Val Ser Cys Arg Asn Val Ser Arg Gly Arg Glu Cys Val
210 215 220

Asp Lys Cys Asn Leu Leu Glu Gly Glu Pro Arg Glu Phe Val Glu Asn
225 230 235 240

Ser Glu Cys Ile Gln Cys His Pro Glu Cys Leu Pro Gln Ala Met Asn
245 250 255

Ile Thr Cys Thr Gly Arg Gly Pro Asp Asn Cys Ile Gln Cys Ala His
260 265 270

Tyr Ile Asp Gly Pro His Cys Val Lys Thr Cys Pro Ala Gly Val Met
275 280 285

Gly Glu Asn Asn Thr Leu Val Trp Lys Tyr Ala Asp Ala Gly His Val
290 295 300

Cys His Leu Cys His Pro Asn Cys Thr Tyr Gly Cys Thr Gly Pro Gly
305 310 315 320

Leu Glu Gly Cys Pro Thr Asn Gly Pro Lys Ile Pro Ser Ile Ala Thr



325 330 335

Gly Met Val Gly Ala Leu Leu Leu Leu Leu Val Val Ala Leu Gly Ile
340 345 350

Gly Leu Phe Met
355

<210> 49

<211> 8

<212> PRT

<213> Aurtificial Sequence

<220>
<223> STREP TAGII

<400> 49

Trp Ser His Pro Gln Phe Glu Lys
1 5

<210> 50

<211> 10

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Myc tag

<400> 50

Glu GlIn Lys Leu Ile Ser Glu Glu Asp Leu
1 5 10

<210> 51

<211> 14

<212> PRT

<213> Aurtificial Sequence

<220>
<223> V5tag

<400> 51
Gly Lys Pro Ile Pro Asn Pro Leu Leu Gly Leu Asp Ser Thr
1 5 10

<210> 52
<211> 8



<212> PRT
<213> Aurtificial Sequence

<220>
<223> FLAG tag

<400> 52

Asp Tyr Lys Asp Asp Asp Asp Lys
1 5

<210> 53

<211> 20

<212> DNA

<213> Aurtificial Sequence

<220>
<223> TRAC-Forward

<400> 53
cccgtgtcat tctetggact 20

<210> 54

<211> 20

<212> DNA

<213> Aurtificial Sequence

<220>
<223> TRAC-Reverse

<400> 54
atcacgagca gctggtttct 20

<210> 55

<211> 20

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Foxol3A Forward

<400> 55
ggacagccta gaaagagcag 20

<210> 56

<211> 22

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Foxol3A Probe



<400> 56
aggtcggegt agctcagatt gc 22

<210> 57

<211> 21

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Foxol3A Reverse

<400> 57
ctcttgacca tccactcgta g 21



