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Figure 6A

MRPGAPGPLWPLPWGALAWAVGFVSSMGSGNPAPGGVCWLQQGQEATCSLVLQTDVTRAEC
CASGNIDTAWSNLTHPGNKINLLGFLGLVHCLPCKDSCDGVECGPGKACRMLGGRPRCECAPD

CSGLPARLQVCGSDGATYRDECELRAARCRGHPDLSVMYRGRCRKSCEHVVCPRPQSCVVDQ
TGSAHCVVCRAAPCPVPSSPGQELCGNNNVTYISSCHMRQATCFLGRSIGVRHAGSCAGTPEE

PPGGESAEEEENFV
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Figure 6B

gttegecatg cgtceegggg cgecagggec actetggect ctgecctggg gggecctgge ttgggecegtg ggcttegtga getecatggg
ctcggggaac coccgegeccg gtggtgttty ctggeteccag cagggecagg aggecacctg cagectggtg ctccagactg atgtcaceeg
ggccgagtgce tgtgectecg gecaacattga caccgectgg tecaacctca cocacceggg gaacaagate aacctecteg gettettggg
ccttgtccac tgecttcect gcaaagatte gtgcgacgge gtggagtgeg geecgggeaa ggegtgecge atgetggggg gecgeeegeg
ctgcgagtge gegeccgact getegggget cecggegegg cigeaggtet geggetcaga cggegecace taccgegacg agtgegaget
gecgegecgeg cgetgecgeg gecaccegga cetgagegte atgtaccggg gecgetgeeg caagicetgt gageacgtgg tgtgeecgeg
gccacagtcg tgegtegtgg accagacggg cagegeccac tgegtggtgt gtcgagegge geectgecect gtgeecteca geceeggeca
ggagctttge ggcaacaaca acgtcaccta catctceteg tgecacatge gccaggecac ctgcettectg ggecgeteca tcggegtgeg
ccacgegggce agetgegeag gecacccctga ggagecgeca ggtggtgagt ctgcagaaga ggaagagaac ttegtgtgag cctgcaggac
aggcctggge ctggtgeeeg aggeccccca teatceceetg ttatttattg ccacagcaga gictaattta tatgeccacgg acactectta
gagcccggat tcggaccact tggggatcece agaacctcee tgacgatatc ctggaaggac tgaggaaggg aggectgggg geeggcetggt
gggtgggata gacctgcgtt ccggacactg agcgectgat ttagggcecct tetctaggat geccecagecc ctaccctaag acctattgee
ggagaggatt ccacacttce getectttgg ggataaacct attaattatt gctactatca agagggcetgg geatictcetg ctggtaattc
ctgaagaggc atgactgctt ttctcagecce caagcectcta gielgggtgt gtacggaggg tetagectgg gtgtgtacgg agggtetage
ctgggtgagt acggagggtc tagcctgggt gagtacggag ggtetagect gggtgagtac ggagagtcta gectgggtgt gtatggagga
tctagectgg gtgagtatgg agggtctage ctgggtgagt atggagggte tagectgggt gtgtatggag ggtctagcect gggtgagtat
ggagggtcta gectgggtgt gtatggaggg tetagectag gtgagtatgg agggtetage ctgggtgtgt acggagggte tagtetgagt
gegtgtgggg acctcagaac actgtgacct tagcccagea agecaggecc ttcatgaagg ccaagaaggc tgccaccatt ccetgecage
ccaagaactc cagcttccee actgectetg tgtgeecectt tgegtectgt gaaggcecatt gagaaatgec cagtgtgece cctgggaaag
ggcacggect gtgetectga cacgggetgt gettggecac agaaccacce agcegtceicee ctgetgetgt cecacgtcagt tcatgaggea
acgtcgegtg gictcagacg tggagcagcec agcggeaget cagagceaggg cactgtgtce ggcggageca agtecactcet gggggagete
tggcggggac cacgggecac tgctcaccea ctggeecccga ggggggtgta gacgccaaga clcacgceatg tgtgacatce ggagtectgg
agccgggtgt cccagtggea ccactaggtg cetgetgect ccacagtggg gttcacacce agggctectt ggicccecac aacctgecce
ggccaggcct gcagacceag actccagcca gacctgecte acccaccaat gcageegggg ctggegacac cagecaggtg ctggtettgg
gceagttete ccacgacgge teaceotece ctecatctge gttgatgetc agaatcgect accetgtgect gegtgtaaac cacagectca
gaccagctat ggggagagga caacacggag gatatccagce ttcceeggte tggagtgagg agtgtgggga gettgggeat cetecteccag
cctectecag cecccaggcea gigecttacce tgtggtgcee agaaaagtge cectaggttg gtgggtctac aggagectca gecaggceage
ccaccccacc ctggggceect gectcaccaa ggaaataaag actcaaagaa gectttttit tttttttttt
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Figure 7A

MTSKLAVALLAAFLISAALCEGAVLPRSAKELRCQCIKTYSKPFHPKFIKELRVIESGPHCANTEIIV
KLSDGRELCLDPKENWVQRVVEKFLKRAENS
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Figure 7B

gaattcagta acccaggcat tattttatcc tcaagtctta ggttggttgg agaaagataa caaaaagaaa catgattgtg cagaaacaga
caaaccittt tggaaagcat ttgaaaalgg cattcccect ccacagtgtg ttcacagtgt gggcaaatte actgctctgt cgtactttet
gaaaatgaag aactgttaca ccaaggtgaa ttatttataa attatgtact tgcccagaag cgaacagact tttactatca taagaaccct
tccttggtgt getetttate tacagaatec aagacctttc aagaaaggtc ttggattett ticttcagga cactaggaca taaagccacc tttttatgat
ttgttgaaat ttctcactece atcccttttg ctgatgatca tgggtectca gaggtcagac ttggigtect tggataaaga gcatgaagea
acagtggctg aaccagagtt ggaacccaga tgctctttce actaagcata caactttcca ttagataaca cctcectece accccaacca
agcagctcca gtgcaccact tictggagca taaacatacc ttaactttac aacttgagtg gccttgaata ctgttcctat ctggaatgtg ctgitctett
{catcttoct ctattgaagce cctectatte ctcaatgect tgetccaact gectttggaa gattetgetce ttatgectee actggaatta atgtcttagt
accactigtc tattctgcta tatagtcagt ccttacattg ctttcttctt ctgatagace aaactcttta aggacaagta cctagtctta tctatttcta
gatcceccac attactcaga aagttactce ataaatgttt gtggaactga tttctatgtg aagacatgtg ccccttcact cigttaacta
gcattagaaa aacaaatctt ttgaaaagtt gtagtatgcc cctaagagcea gtaacagttc ctagaaactc tctaaaatge ttagaaaaag
atitatttta aattacctcc ccaataaaat gattggetgg cttatctica ccatcatgat agcatctgta attaactgaa aaaaaataat tatgccatta
aaagaaaatc atccatgatc ttgttctaac acctgccact ctagtactat atctgtcaca tggtctatga taaagttatc tagaaataaa
aaagcataca altgataatt caccaaattg tggagcttca gtattttaaa tgtatattaa aattaaatta ttttaaagat caaagaaaac tttcgtcata
cteegtattt gataaggaac aaataggaag tgtgatgact caggtttgce ctgaggggat gggecatcag ttgcaaatceg tggaatttce
tctgacataa tgaaaagatg agggtgcata agttctctag tagggtgatg atataaaaag ccaccggagc actccataag gcacaaactt
tcagagacag cagagcacac aagcitctag gacaagagcc aggaagaaac caccggaagg aaccattctc actgtgtgta aacatgactt
ccaagctggce cgtggetete ttggcagect tectgattte tgcagcetcetg tgtgaaggta agceacatctt tetgacctac agcegtttice tatgtctaaa
tgtgatcctt agatagcaaa gctattcttg atgetttggt aacaaacatc cttttattc agaaacagaa tataatctta gcagtcaatt aatgttaaat
tgaagattta gaaaaaacta tatataacac ttaggaaata taaaggtttg atcaatatag atattctgct tttataattt ataccaggta gcatgcatat
atttaacgta aataagtaat ttatagtatg tcctattgag aaccacggtt acctatatta tgtattaata ttgagttgag caaggtaact cagacaattc
cactccttgt agtatttcat tgacaagcct cagatttgtc attaattcct gtctggttta aagataccct gattatagac caggcatgta taacttattt
atatatttct gttaattctt tctgaaggcea atttctatge tggagagtct tagettgect actataaata acactgtggt atcacagagg attatgcaat
attgaccaga taaaaatacc atgaagatgt tgatattgta caaaaagaac tctaactctt atataggaag ttgttcaatg ttgtcagtta tgactgtitt
ttaaaacaaa gaactaactg aggtcaaggg ctaggagata ttcaggaatg agttcactag aaacatgatg ccttccatag tctccaaata
atcatattgg aattagaagg aagtagctgg cagagctgtg cctgttgata aaatcaatcc ttaatcactt tttcccccaa caggtgeagt
tttgccaagg agtgctaaag aacltagatg' tcagtgcata aagacatact ccaaaccttt ccaccccaaa tttatcaaag aactgagagt
gattgagagt ggaccacact gcgccaacac agaaattatg taagtacttt aaaaaagatt agatattitg ttttagcaaa cttaaaatta
aggaaggtgg aaatatttag gaaagttcca ggtgttagga ttacagtagt aaatgaaaca aaacaaaata aaaatatttg tctacatgac
atttaaatat ggtagcttcc acaactacta taaatgttat tttggactta gactttatge ctgacttaag gaatcatgat ttgaatgcaa aaactaaata
ttaatcigaa ccatticttt cttatttcag tgtaaagctt tctgatggaa gagagctctg tetggaccce aaggaaaact gggtgcagag
gottgtggag aagtttitga agaggtaagt tatatatttt ttaatttaaa titttcattt atcctgagac atataatcca aagtcagect ataaatttct
ttcigttget aaaaatcgtc attaggtatc tgcctttttg gttaaaaaaa aaggaatagce atcaatagtg agtttgttgt acttatgace
agaaagacca tacatagttt gcccaggaaa ttctgggtit aagctigtgt cctatactet tagtaaagtt ctttgtcact cccagtagtg tectatttta
gatgataatt tctttgatct ccctatttat agttgagaat atagagcatt tctaacacat gaatgtcaaa gactatattg acttttcaag aaccctactt
tecttcttat taaacatage tcatctttat atttttaatt tatittagg getgagaatt cataaaaaaa tteattctet gtggtatcca agaatcagtg
aagatgccag tgaaacttca agcaaatcta cttcaacact tcatgtattg tgtgggtctg tigtagggtt geccagatgea atacaagatt
cctggttaaa titgaatttc agtaaacaat gaatagtttt tcattgtacc atgaaatatc cagaacatac ttatatgtaa agtattatit atttgaatct
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Figure 7B (Continued)

acaaaaaaca acaaataatt tttaaatata aggattttcc tagatattgc acgggagaat atacaaatag caaaattggg ccaagggcca
agagaatatc cgaacittaa tttcaggaat tgaatgggtt tgctagaatg tgatatttga agcatcacat aaaaatgatg ggacaataaa
ttttgccata aagtcaaatt tagctggaaa tectggattt ttttctgtta aatctggcaa cectagtetg ctagecagga tecacaagte ctigticcac
tgtgecttgg tttetectit atttctaagt ggaaaaagta ttagccacca tcttacctca cagtgatgtt gtgaggacat gtggaageac tttaagtttt
ticatcataa cataaattat tttcaagtgt aacttattaa cctatttatt atttatgtat ttatttaagc atcaaatatt tgtgcaagaa tttggaaaaa
tagaagatga atcattgatt gaatagttat aaagatgtta tagtaaattt attttatttt agatattaaa tgatgtttta ttagataaat ttcaatcagg
gtttttagat taaacaaaca aacaattggg tacccagtta aattttcatt tcagatatac aacaaataat titttagtat aagtacatta ttgtttatct
gaaattttaa ttgaactaac aatcctagtt tgatactcce agtcttgtca ttgccagcetg tgttggtagt gelgtgttga attacggaat aatgagttag
aactattaaa acagccaaaa ctccacagtc aatattagta atttcttget ggttgaaact tgtttattat gtacaaatag attcttataa tattatttaa
atgactgcat ttttaaatac aaggctttat atttttaact ttagtgtttt tatgtgctct ccaaattitt titactgttt ctgattgtat ggaaatataa
aagtaaatat gaaacattta aaatataatt igttgtcaaa gtaatcaagt gtttgtcittt tttttagttt tagcttatig ggattctctt tgtttatatt
taaaattata ctttgattta gaaaacataa atgcttcccc ttagcatttt gttatggaaa attacaaact titatttita gaaaacagaa ctectttcca
gaaataggtt acaaacagta gtgtcclcca cagaatgttg gaaatgtitt caactcceea ctgtatacta tctigctaat aagtcetgtct tcagatttcg
attaaccggt ttgtatgtct gtgcactita gcatagetgg acattaaaga ggaaagagag tacatattat aagtigcetta tcagtaactg
aggagtaaaa ctgataaatg tgaggcaaag aagtttaaaa tatggttaaa gcctaagceat atttgcaaac aaatcaaaca atactctgag
aagtaaaaac ataattattt aattaacaaa tttcagtgga taaattitat aacaaattag acacagttga aaataaaatt agaaaactag

aaaatagaac aaaagaaact tctggaattc a
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Figure 8A

MVLHLLLFLLLTPQGGHSCQGLELARELVLAKVRALFLDALGPPAVTREGGDPGVRRLPRRHAL
GGFTHRGSEPEEEEDVSQAILFPATDASCEDKSAARGLAQEAEEGLFRYMFRPSQHTRSRQVT
SAQLWFHTGLDRQGTAASNSSEPLLGLLALSPGGPVAVPMSLGHAPPHWAVLHLATSALSLLTH
PVLVLLLRCPLCTCSARPEATPFLVAHTRTRPPSGGERARRSTPLMSWPWSPSALRLLQRPPEE
PAAHANCHRVALNISFQELGWERWIVYPPSFIFHYCHGGCGLHIPPNLSLPVPGAPPTPAQPYSL
LPGAQPCCAALPGTMRPLHVRTTSDGGYSFKYETVPNLLTQHCACI
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Figure 8B

gaaggactgg ggaagactgg atgagaaggg tagaagaggg tgggtgtggg atggggaggg gagagtggaa aggceectagg
cagaccetgg cagaagggge acggggeagg gtgtgagttc ccecactagca gggecaggtg agetatggtg ctgcacctac tgetettctt
getgetgace ccacagggtg ggcacagcetg ccaggggctg gagetggeec gggaactigt tetggecaag gtgagggccc tgttcttgga
tgcettgggg cceceegegg tgaccaggga aggtggggac cetggagtca ggeggcetgce ccgaagacat gecetggagg gettcacaca
cagggactct gagcccgagg aagaggagga tgtctcccaa gecatecttt tcccagecac agatgecage tgtgaggaca agtcagetge
cagagggctg geecaggagg ctgaggaggg cctettcaga tacatgttce ggecatccca geatacacge agecgecagg tgacttcage
ccagetgtgg ttccacaccg ggcetggacag gcagggceaca geagecteea atagcetetga geccctgeta ggectgetgg cactgtcace
gggaggaccc gtggcetgtge ccatgtettt gggecatget ceecctecact gggecgtget geacctggece acctetgcte tetctctget
gacccaccce gtcetggtge tgetgetgeg ctgteeecte tgtacctget cageccggec tgaggcecacg cecttectgg tggeccacac
tcggaccaga ccacccagtg gaggggagag ageccgacgce tcaacteccc tgatgteotg gecttggtet cectetgete tgegectget
gcagaggcct ccggaggaac cggctgecca tgccaactge cacagagtag cactgaacat ctecttccag gagetggget gggaacggtg
gatcgtgtac cctcccagtt tcatcticea ctactgtcat ggtggttgtg ggctgecacat cccaccaaac ctgteectte cagtecetgg
ggctcecect acceccagecce agecctacte cttgetgeca ggggeccage cetgetgtge tgetctceea gggaccatga ggeccctaca
tgtccgcacce acctcggatg gaggttactc tttcaagtat gagacagtgc ccaaccttct cacgcagceac tgtgcttgta tctaagggtg
gggggtcetic cticttaatc ccatggetgg tggccacgee cecaccatea tcagetggga ggaaaggceag agttgggaaa tagatgge
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Figure 9A

MHLLGFFSVACSLLAAALLPGPREAPAAAAAFESGLDOLSDAEPDAGEATAYASKDLEEQLRSVSS
VDELMTVLYPEYWKMYKCQLRKGGWQHNREQANLNSRTEETIKFAAAHYNTEILKSIDNEWRKT
QCMPREVCIDVGKEFGVATNTFFKPPCVSVYRCGGCCNSEGLQCMNTSTSYLSKTLFEITVPLS
QGPKPVTISFANHTSCRCMSKLDVYRQVHSIIRRSLPATLPQCQAANKTCPTNYMWNNHICRCL
AQEDFMFSSDAGDDSTDGFHDICGPNKELDEETCQCVCRAGLRPASCGPHKELDRNSCQCVC
KNKLFPSQCGANREFDENTCQCVCKRTCPRNQPLNPGKCACECTESPQKCLLKGKKFHHQTC
SCYRRPCTNRQKACEPGFSYSEEVCRCVPSYWKRPQMS
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Figure 9B

cgcggggtgt tetggtgtee ceccgeecege ctetccaaaa agetacaceg acgeggaccg cggeggegte cteectegec ciegettcac
ctcgegggct ccgaatgegg ggagetecgga tgteeggtit cetgtgagge tiitacctga caccegecgc ctttccccgg cactggetgg
gagggcgccc tgcaaagttg ggaacgegga gecceggacc cgetcecgee gectcegget cgecccagggg ggategeegg
gaggageccg ggggagaggg accaggaggg geccgeggec tegcagggge gecegegecce cecaccectge cecegecage
ggaccggtcc cccacceecg gtecttccac catgeacttg ctgggettct tetetgtgge gtgttetetg ctegecgetg cgetgetece
gggtectege gaggegeccg ccgecgecge cgecttegag tecggacteg acctetegga cgecggagece gacgegggeg aggecacgge
ttatgcaagc aaagatctgg aggagcagtt acggtictgtg tccagtgtag atgaactcat gactgtactc tacccagaat attggaaaat
gtacaagtgt cagctaagga aaggaggctg gcaacataac agagaacagg ccaacctcaa ctcaaggaca gaagagacta taaaatttge
tgcagcacat tataatacag agatcttgaa aagtattgat aatgagtgga gaaagactca atgcatgcca cgggaggtgt gtatagatgt
ggggaaggag tttggagtcg cgacaaacac cttctttaaa cctccatgtg tgtccgteta cagatgtggg ggttgetgea atagtgaggg
gctgeagtgc atgaacacca gecacgagcta cctcagcaag acgttatitg aaattacagt gectctetet caaggeccca aaccagtaac
aatcagtttt gccaatcaca cttcctgecg atgcatgtct aaactggatg titacagaca agttcattce attattagac gttecctgee
agcaacacta ccacagtgtc aggcagcgaa caagacctge cccaccaatt acatgtggaa taatcacate tgcagatgec tggetcagga
agattttatg tittccicgg atgctggaga tgactcaaca gatggattce atgacatctg tggaccaaac aaggagctgg atgaagagac
cigtcagtgt gtctgcagag cggggettcg gectgecage tgtggaccee acaaagaact agacagaaac tcatgecagt gtgtctgtaa
aaacaaactc ttccccagec aatgtgggge caaccgagaa tttgatgaaa acacatgcca gtgtgtatgt aaaagaacct gccccagaaa
tcaaccccta aatcctggaa aatgtgectg tgaatgtaca gaaagtccac agaaatgctt gttaaaagga aagaagttce accaccaaac
atgcagctgt tacagacggce catgtacgaa ccgccagaag gettgtgage caggattttc atatagtgaa gaagtgtgte gttgtgtcee
ttcatattgg aaaagaccac aaatgagcta agattgtact gttttccagt tcatcgattt tctattatgg aaaactgtgt tgccacagta gaactgtcetg
tgaacagaga gacccttgtg ggtccatgct aacaaagaca aaagtctgte tttcctgaac catgtggata actttacaga aatggactgg
agctcatctg caaaaggect ctigtaaaga ctggttttct gccaatgace aaacagcecaa gattttecte ttgtgattic tttaaaagaa
tgactatata atttatticc actaaaaata ttgttictgc attcatttit atagcaacaa caattggtaa aactcactgt gatcaatatt tttatatcat
gcaaaatatg tttaaaataa aatgaaaatt gtatt
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Figure 10A

MVMGLGVLLLVFVLGLGLTPPTLAQDNSRYTHFLTQHYDAKPQGRDDRYCESIMRRRGLTSPCK
DINTFIHGNKRSIKAICENKNGNPHRENLRISKSSFQVTTCKLHGGSPWPPCQYRATAGFRNVVV
ACENGLPVHLDQSIFRRP
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Figure 10B

tgtttgcatt aagttcatag attataattt gtaatggaat caacaccaaa tgcaaattag aaagagagcc cactitgctc acccagtcac
gtcttcccat gtaaccatag aacgttgggg tcctgtgtcet tictagatce acagtcttge tetcagaaca ggetagecac accacaggec
tagtgccagg acccatggcc tttttttaag ctcagactcce ctictgtgaa cagcaatatc cccacaactt gtacaacatt ggtgcttect
gcaagggcté cagaactatt tgatacgaaa atgticattg acttacacac aagagaagca caaaataaaa aattaataat taatttaatg
tctttgaaaa tgtaccattt atttttacat ttggggtcat aagaattgta ttacacttaa gaatgcaata caattigaag atcagatitt tcteectitg
tgagaatttc tcagtatgtg tgatgactac caagaaatca tagccagtica taaattcagt gagttactca taaacgaaca agaaccacct
acttcttggg gaggtaggte tgcttecctt caactcagga tacaactgct ttcaactgcet ticttcacat tagctgacta attagctaga agectgtegt
aaacaatttt atggttgact ccttcectgg getcagggtt ccctagaaca gagaggiece caaatceegg tetgtggect gtecgectaa
gctetgecte ctgeccagatc agcaggeage attagattct cataggaget ggacgectat tgtgaactge geatgtgegg gatccagatt
gtgcactctt tatgagaatc taactaatgc ttgatgatct atctgaacca gaacaattic atcctgaaac catcccecac caatccatag
aaatactgtc ttccacaaaa atgatccctg gtgccaaaaa tgttagagac cactcececta aaactctctt cttagctete acctectgta
ttactatctc atctcagtac attgaagccc ccatcttitc cccatggatg cctcatttce tattagggag geattttttt attttttgtt tttatttttt
tccgagacgg agtctcgcete tgtcgccaag getggagtge agtggcgega tetcggetea ctgcaagcete cgecteccgg gttcacgeca
ttetectgece tcagecteee aagtagetgg gactacagge gecegeacta cgeccggceta atttttigta tttttagtag agacggggtt
tcaccgtggt agccaggatg gtctegatet cetgaccteg tgatccgece gecettggect cccaaagtge tgggattaca ggegtgagac
cgcgeccggce cgteatttgg tatgtcttaa tgtgectcag gacctageac agtcecctggt acccagtaga gacctatgta atgttegtta
ttcaataata aatacatgaa ttaaagagtg agagtggatt ttgtaatgtt acgactgata gagaaatact cagtgattct aagggatggg
gaagaacggt tggagctaga ggttgtgctc aggaaactat taaatagacg ticcgcagga agggattgac gaagtgtgag gttaatgagg
aagggaaaat agaatataaa atttggtggt ggaaaagatc tgattcatga tgccgtgtca gagagcaaag ctcctgtect tttggectaa
tttggtgatg ctgttcttgg gtctaccaca cctectttty ceccteccgecag gagectgtgt tggaagagat ggtgatggge ctgggegttt tgtigttggt
cttcgtgetg ggtetgggte tgaccecace gaccctgget caggataact ccaggtacac acacttcctg acccagceact atgatgccaa
accacagggc cgggatgaca gatactgtga aagcatcatg aggagacggg gectgaccte accctgcaaa gacatcaaca catttattca
tggcaacaag cgcagcatca aggccatctg tgaaaacaag aatggaaacc ctcacagaga aaacctaaga ataagcaagt cttctttcca
ggtcaccact tgcaagctac atggaggttc cceetggect ccatgecagt accgagecac ageggggttc agaaacgttg ttgttgettg
tgaaaatggc ttacctgtcc acttggatca gtcaattttc cgtegteegt aaccageggg cecctggtca agtgetgget ctgetgtect
tgcctteeat ttecectetg cacccagaac agtggtggea acattcattg ccaagggece aaagaaagag ctacctggac ctttgttit
ctgtttgaca acatgtttaa taaataaaaa tgtcttgata tcagtaagaa tcagagtctt ctcactgatt ctgggcatat tgatctttce cecattttct
ctacttggcet gctcectgag aggactgeat aggatagaaa tgectttttc tittetttte gtttitttt tttttttitt ttgagatgga gtctcactct
gtcgeccagg cttaagtgea atggcacaat ctcggeteac tgcaacctcet cteteetggg ttcaagtgat tetectgect cagcectecca
aatagctgag attacaggca tgcaccacca cacctggcta atttttgtgt ttttagtaga gacagggttt caccgttttg gccaggttgg
tcttgaactc ctgacctcgg gagatccgec caccttggcec tetetttgtg ctgggattac aggcatgage cactgagecg ggecactttt
tccttatcag tcagttttta caagtcatta gggaggtaga ctitacctct ctgtgaagga aagtatggta tgttgatcta cagagagaga
tggaaaaatt ccagggctcg tagctactaa gcagaattic caagataggce aaattgtttt tictgtcaaa taataagcta atattactic
tacaaatatg agaccttgga gagaagtttc caaggaccaa gtaccaacat accaacagat tattatagtt tctctcactc ttacacacac
acacacacat atacacatat gtaatccagc atgaatacca aaattcattc agggtagceca ccttttgtet taatcgagag ataattttga
tgtttgaatg gaatgctcce aggatatict cttgtcatgg ttattttata taaaaticaa aaaccaatta cattatttcc tctgtaatct tttactttat
caactaatgt ctggcaagtg tgatgttttg gggaagttat agaagattcc ggecaggege ttatctcacg cttgtaatce agcactttgg
gaagctgagg cggacagatc acgaggtcaa gagatcaaga ccatcctgga caacatggtg aaaccttgtc tctactaaaa atgtgaaaat
tagctgggceg tggtggcaca cacctatagt cccagcetact cgggaggetg aggcaggaga atcgcettgaa cctaggaggce ggagattgea
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Figure 10B (Continued)

ctgagccgag atcacgecac tgcactccag cetgggegac agagegagac tecatctcaa aaaaaaaaaa aaaagaaaga tcccagttta
tcccagttta teecttattc ttectcaatt ctcaagattt gtttttaagt taacataact taggttaaca cactcttigt aaaatacact gttcaatcta
cagactcagt ggttagcttc ctgttaacta atttctgttg acaggtactt ggatatttta tttagaaagt ggttgccaat aaattagtta taagtcgcca
gtttcactge cttgtgaaca cataattatt gtggtctcag tattccctat ggtggettct cotgetectg gtatigeect gaaatgggec aaaagecgtg
gctececaat getcaggtta tagaacattg tccaggtace acctaggaga geccagcecte actgaaagta ticaaattta ggaatggatt
tgagaagtag gtagctggta tgtgcttagc acaagaatct ctetteottg ggttagtctg tttcaaaact gaaaacactg tcattcctta
agaaaatagg aaaaagtatt ccaaacctct gtcactagaa aatttgccat attaccaaat ctcaaaaacc tctcaggaaa tgagaaagtc
ccagtttctg gtaaactatt tgggccctit tetcaagttc tecttecagt getatttcet tgaggtgagg caaagttact caagatcate getgecacte
aaggccttga tagggcaagt gaaaggcatg gaccattatt atattgatca cagcataagc tgtgaaaacc cacatctict ccaaacatct
gcettggagea ttatcatege atagtttget ctggtgttca gggaaatcgc tgtticatag gaaatcacat ggcagtggga tgggagtgtt
tcctgacctg cegatggtac tggcacctga geaagceattc ctagtecttt ttggtctggg cetcttgttc tatcacaacce acaagcetgtt
taaaataaaa acgtcaagtc acaggcaggt cattttatcc tgcgtgaate aattgaag
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Figure 11A

MWVLFLLSGLGGLRMDSNFDSLPVQITVPEKIRSIIKEGIESQASYKIVIEGKPYTVNLMQKNFLPH

NFRVYSYSGTGIMKPLDQDFQNFCHYQGYIEGYPKSVVMVSTCTGLRGVLQFENVSYGIEPLES

SVGFEHVIYQVKHKKADVSLYNEKDIESRDLSFKLQSAEPQQDFAKYIEMHVIVEKQLYNHMGSD
TTVVAQKVFQLIGLTNAIFVSFNITIILSSLELWIDENKIATTGEANELLHTFLRWKTSYLVLRPHDVA
FLLVYREKSNYVGATFQGKMCDANYAGGVVLHPRTISLESLAVILAQLLSLSMGITYDDINKCQCS
GAVCIMNPEAIHF SGVKIFSNCSFEDFAHFISKQKSQCLHNQPRLDPFFKQQAVCGNAKLEAGEE
CDCGTEQDCALIGETCCDIATCRFKAGSNCAEGPCCENCLFMSKERMCRPSFEECDLPEYCNG

SSASCPENHYVQTGHPCGLNQWICIDGVCMSGDKQCTDTFGKEVEFGPSECYSHLNSKTDVSG
NCGISDSGYTQCEADNLQCGKLICKYVGKFLLQIPRATIIYANISGHLCIAVEFASDHADSQKMWIK
DGTSCGSNKVCRNQRCVSSSYLGYDCTTDKCNDRGVCNNKKHCHCSASYLPPDCSVQSDLWP
GGSIDSGNFPPVAIPARLPERRYIENIYHSKPMRWPFFLFIPFFIIFCVLIAIMVKVNFQRKKWRTED
YSSDEQPESESEPKG
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Figure 11B

catctcgeac ttccaactge cctgtaacca ccaactgcecce tattccgge tgggacccag gacttcaage catgtgggtc tigtttctge
tcagecgggct cggegggcetg cggatggaca gtaattttga tagtitacct gtgcaaatta cagticcgga gaaaatacgg tcaataataa
aggaaggaat tgaatcgcag gcatcctaca aaattgtaat tgaagggaaa ccatatactg tgaatttaat gcaaaaaaac tttttaccce
ataattttag agtttacagt tatagtggca caggaattat gaaaccactt gaccaagatt ttcagaattt ctgccactac caagggtata
ttgaaggtta tccaaaatct gtggtgatgg ttagcacatg tactggactc aggggcgtac tacagtttga aaatgttagt tatggaatag
aacccctgga gtcttcagtt ggctttgaac atgtaattta ccaagtaaaa cataagaaag cagatgtttc cttatataat gagaaggata
ttgaatcaag agatctgtcc tttaaattac aaagcgcaga geccacagcaa gatittgcaa agtatataga aatgcatgtt atagttgaaa
aacaattgta taatcatatg gggictgata caactgttgt cgctcaaaaa gttttccagt tgattggatt gacgaatgct atttttgttt catttaatat
tacaattatt ctgtcttcat tggagctttg gatagatgaa aataaaattg caaccactgg agaagctaat gagttattac acacatittt
aagatggaaa acatcttatc tigttttacg tcctcatgat gtggcatttt tacttgttta cagagaaaag tcaaattatg ttggtgcaac ctticaaggg
aagatgtgtg atgcaaacta tgcaggaggt gitgttctgc accccagaac cataagtctg gaatcacttg cagttatttt agctcaatta
ttgagcctta gtatggggat cacttatgat gacattaaca aatgccagtg ctcaggagcet gtctgcatta tgaatccaga agcaattcat
ttcagtggtg tgaagatctt tagtaactge agcttcgaag acttigcaca ttttatttca aagcagaagt cccagtgtct tcacaatcag cotcgettag
atccltttit caaacagcaa gcagtgtgtg gtaatgcaaa gectggaagca ggagaggagt gtgactgtgg gactgaacag gattgtgccc
ttattggaga aacatgctgt gatattgcca catgtagatt taaagecggt tcaaactgtg ctgaaggacc atgctgcgaa aactgtctat
ttatgtcaaa agaaagaatg tgtaggcectt cctttgaaga atgcgacctc cotgaatatt gcaatggate atctgcatca tgcccagaaa
accactatgt tcagactggg catccgtgtg gactgaatca atggatctgt atagatggag tttgtatgag tggggataaa caatgtacag
acacatttgg caaagaagta gagtttggcc cticagaatg ttatictcac cttaattcaa agactgatgt atctggaaac tgtggtataa
gtgattcagg atacacacag tgtgaagctg acaatctgca gtgcggaaaa ttaatatgta aatatgtagg taaattttta ttacaaattc
caagagccac tattatttat gccaacataa gtggacatct ctgcattgct gtggaatitg ccagtgatca tgcagacagce caaaagatgt
ggataaaaga tggaacttct tgtggttcaa ataaggtttg caggaatcaa agatgtgtga gticitcata cttgggttat gatigtacta
ctgacaaatg caatgataga ggtgtatgca ataacaaaaa gcactgtcac tgtagtgctt catatttacc tccagattgce tcagttcaat
cagatctatg gectggtggg agtattgaca gtggcaattt tccacctgta getataccag ccagactece tgaaaggegc tacattgaga
acatttacca ttccaaacca atgagatggc catttttctt attcattcct tictitatta tittctgtgt actgatigct ataatggtga aagttaatit
ccaaaggaaa aaatggagaa ctgaggacta ticaagcgat gagcaacctg aaagtgagag tgaacctaaa gggtagtctg gacaacagag
atgccatgat atcacttctt ctagagtaat tatctgtgat ggatggacac aaaaaaatgg aaagaaaaga atgtacatta cctggtticc
tgggattcaa acctgcatat tgtgatttta atttgaccag aaaatatgat atatatgtat aatttcacag ataatttact tatttaaaaa tgcatgataa
tgagttttac attacaaatt tctgtitttt taaagttate ttacgctatt tctgttggtt agtagacact aattctgtca gtaggggceat ggtataagga
aatatcataa tgtaatgagg tggtactatg attaaaagcc actgttacat ttcaaaaaaa aaaaaaaaaa
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FIGURE 12

agagngtcgeccctittitttttttttttittittetttittittttitttgacatttataaatgaacctttattaaagacacttcaatgecatttgttanacacttcaatattttaca
tggttttcaatgtacactgtaccaaaatttctataaataaataacttigtacataaaagtaatactccetctttcacattgeetcncagaageagcaaattcatatattt
tgtggaagtaagattagtcagttaactgtcaagaacaaaattctaaatgtgcttaccttttgaacagtgatgacacetgacagtaattgttaactattttctcagtaa
ctcecttcagcettitggeccaaaggaacatttgaaggaccttgtttenatttaagttttactaaatgacacattggeactcanaanatggttagctaccagtctcaaa
agtgcaaattatacccanaacccaggtcaagggctgtcectttccaagtcecagetcagtitcatctggtgegaaggaatggcatggacaggecetgetceggg
tccttaatanaaataaggtancectgaaaagtcanaacttceetectttctgtcccccaagggceaatgtaatactcattanattgggcaaaacnaaaacatengt

atagtaaaaatccacagginccaacaccagcagectttaccttantttnaaaggecncaaaatagea
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Figure 13A

MSPHLTALLGLVLCLAQTIHTQEGALPRPSISAEPGTVISPGSHVTFMCRGPVGVQTFRLEREDR
AKYKDSYNVFRLGPSESEARFHIDSVSEGNAGLYRCLYYKPPGWSEHSDFLELLVKGTVPGTEA
SGFDAP
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Figure 13B

ccacgcgtce ggggaccggg gecatgtcte cacacctcac tgeteteetg ggectagtge tetgectgge ccagaccate cacacgcagg
agggggccct tecccagacce tecatctcgg ctgagecagg cactgtgate tccccgggga gecatgtgac tttcatgtge cggggeccgg
ttggggttca aacattccge ctggagaggg aggatagage caagtacaaa gatagttata atgtgtttcg acttggtcea tetgagtcag
aggccagatt ccacattgac tcagtaagtg aaggaaatge cgggctttat cgetgectcet attataagce ccotggatgg tectgagceaca
gtgacttcct ggagetgetg gtgaaaggga ctgtgccagg cactgaagce tecggatttg atgcaccatg aatgaggaga aatggectce
cgtctigtga acttcaatgg ggagaaataa ttagaatgag caatagaaat gcacagatgc ctatacatac atatacaaat aaaaagatac

gaticgcaaa aaaaaaaaaa aaaagggc



U.S. Patent Jun. 7, 2011 Sheet 23 of 84 US 7,955,805 B2

Figure 14A

MPLLWLRGFLLASCWIIVRSSPTPGSEGHSAAPDCPSCALAALPKDVPNSQPEMVEAVKKHILN
MLHLKKRPDVTQPVPKAALLNAIRKLHVGKVGENGYVEIEDDIGRRAEMNELMEQTSENTFAESG
TARKTLHFEISKEGSDLSVVERAEVWLFLKVPKANRTRTKVTIRLFQQQKHPQGSLDTGEEAEEV
GLKGERSELLLSEKVVDARKSTWHVFPVSSSIQRLLDQGKSSLDVRIACEQCQESGASLVLLGKK
KKKEEEGEGKKKGGGEGGAGADEEKEQSHRPFLMLQARQSEDHPHRRRRRGLECDGKVNICC
KKQFFVSFKDIGWNDWIIAPSGYHANYCEGECPSHIAGTSGSSLSFHSTVINHYRMRGHSPFANL
KSCCVPTKLRPMSMLYYDDGQNIIKKDIQNMIVEECGCS
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Figure 14B

tccacacaca caaaaaacct gcgegtgagg ggggaggaaa agcagggect ttaaaaaggc aatcacaaca actttigetg ccaggatgec
cttgctitgg ctgagaggat ttetgttgge aagttgetgg attatagtga ggagttceee caccecagga tecgaggggce acagegegge
ccecgactgt cegtectgtg cgetggecge ceteccaaag gatgtaccca actctcagee agagatggtg gaggccgtca agaagcacat
tttaaacatg ctgcacttga agaagagacc cgatgtcacc cagccggtac ccaaggeggce gettctgaac gecgatcagaa agcttcatgt
gggcaaagtc ggggagaacg ggtatgtgga gatagaggat gacattggaa ggagggcaga aatgaatgaa cttatggagc agacctcgga
gatcatcacg tttgccgagt caggaacage caggaagacg ctgcacttcg agatttccaa ggaaggcagt gacctgtcag tggtggageg
tgcagaagtc tggctcticc taaaagtcce caaggccaac aggaccagga ccaaagtcac catcegecte ttccagcage agaagcacce
gcagggcagc ttggacacag gggaagaggc cgaggaagtg ggcttaaagg gggagaggag tgaactgttg ctctctgaaa aagtagtaga
cgctcggaag ageacctgge atgtcttecc tgtctccage ageatccage ggttgetgga ccagggeaag agceteectgg acgtteggat
tgcctgtgag cagtgccagg agagtggege cagettggtt ctectgggea agaagaagaa gaaagaagag gagggggaag
ggaaaaagaa gggcggaggt gaaggtgggg caggagcaga tgaggaaaag gagcagtcge acagaccttt cctcatgetg
caggcccggce agtctgaaga ccacccteat cgecggegte ggeggggctt ggagtgtgat ggcaaggtea acatctgctg taagaaacag
ttctitgtca gtttcaagga catcggetgg aatgactgga teattgcetec ctetggetat catgecaact actgegaggg tgagtgeceg
agccatatag caggcacgtc cgggtcctca ctgtcctice actcaacagt catcaaccac taccgeatge ggggccatag cecctttgee
aacctcaaat cgtgctgtgt gcccaccaag ctgagaccca tgtccatgtt gtactatgat gatggtcaaa acatcatcaa aaaggacatt
cagaacatga tcgtggagga gtgtgggtgc tcatagagtt gcccagccca gggggaaagg gagcaagagt tgtccagaga agacagtgge
aaaatgaaga aatttttaag gtttctgagt taaccagaaa aatagaaatt aaaaacaaaa caaaacaaaa aaaaaaacaa aaaaaaacaa
aagtaaatta aaaacaaacc tgatgaaaca gatgaaacag atgaaggaag atgtggaaat cttagcctge cttagccagg gctcagagat
gaagcagtga agagacagat tgggagggaa agggagaatg gtgtaccctt tatttctict gaaatcacac tgatgacatc agttgtttaa
acggggtatt gtectttcee cecttgaggt teccttgtga gettgaatca accaatetga tetgecagtag tgtggactag aacaacccaa
atagcatcta gaaagccatg agtttgaaag ggceccatcac aggcactttc ctagcctaat
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Figure 15A

MNCVCRLVLVVLSLWPDTAVAPGPPPGPPRVSPDPRAELDSTVLLTRSLLADTRQLAAQLRDKF
PADGDHNLDSLPTLAMSAGALGALQLPGVLTRLRADLLSYLRHVQWLRRAGGSSLKTLEPELGT
LQARLDRLLRRLQLLMSRLALPQPPPDPPAPPLAPPSSAWGGIRAAHAILGGLHLTLDWAVRGLL
LLKTRL
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Figure 15B

gaagggttaa aggccccegg cteectgeee cetgeeetgg ggaaccectg geeetgtggg gacatgaact gtgtttgeeg cetggtectg
gicgtgctga gectgtggee agatacagcet gtegeeectg ggecaccace tggecceect cgagtticee cagacceceteg ggecgagetg
gacagcaccg tgcetectgac ccgcetetete ctggeggaca cgeggeagct ggetgcacag ctgagggaca aattcccagce tgacggggac
cacaacctgg attccctgee caccectggec atgagtgegg gggeactggg agctctacag ctcccaggtg tgctgacaag getgegageg
gacctactgt cctacctgeg geacgtgcag tggcetgegec gggcaggtgg ctettccctg aagaccectgg agececcgagct gggeaccctg
caggccecgac tggaccggct getgegeegg ctgecagetec tgatgteeeg cetggecectg ccccagecac cceeggaccee gecggegece
ccgetggege ceeectecte ageetgggag ggcatcaggg cegeecacge cateetgggg gggcetgcace tgacacttga ctgggeegtg
aggggactge tgctgctgaa gacteggetg tgacccgggg cccaaageca ccaceglect tecaaageca gatcttattt atttatttat
ttcagtactg ggggcgaaac agccaggtga tcccececegec attatctcee cotagttaga gacagtectt cecgtgaggec tgggggacat
ctgtgectta tttatactta tttatttcag gagcaggggt gggaggceagg tggactectg ggtcccegag gaggagggga ctggggtece
ggaticitgg gtclccaaga agtctgteca cagacttctg cectggetcet tececateta ggectgggea ggaacatata ttatttattt
aagcaattac titticatgtt ggggtgggga cggaggggaa agggaagcct gggttittgt acaaaaatgt gagaaacctt tgtgagacag
agaacaggga attaaatgtg tcatacatat ccacttgagg gcgattigtc tgagagcetgg ggetggatge ttgggtaact ggggcaggge
aggtggaggg gagacctcca ttcaggtgga ggtcececgagt gggeggggea gegactggga gatgggtegg tcacccagac agetetgtgg
aggcagggtc tgagecttge ctggggecce geactgeata gggecgtttg ttigtttitt gagatggagt ctegcetetgt tgectagget
ggagigcagt gaggcaatct aaggtcactg caagciccac cteeegggtt caagcaatte tectgectca gecteecgat tagetgggat
cacaggtgtg caccaccatg cccagctaat tatttatttc ttttgtattt ttagtagaga cagggtttca ccatgttgge caggcetggtt tcgaactect
gacctcaggt gatcctectg cctcggecte ccaaagtgcet gggattacag gtgtgageca ccacacctga cccataggte ttcaataaat
atttaatgga aggttccaca agtcaccctg tgatcaacag tacccgtatg ggacaaagct gcaaggtcaa gatggttcat tatggcetgtg
ttcaccatag caaactggaa agaatctaga tatccaacag tgagggttaa gcaacatggt gcatctgtgg atagaacacc acccagecge
ccggageagg gactgtcatt cagggaggct aaggagagag gcetigettgg gatatagaaa gatatcctga cattggecag geatggtgge
tcacgcctgt aatcctggea ctttgggagg acgaagcegag tggatcactg aagtccaaga gtttgagacce ggcctgegag acatggcaaa
accctgtctc aaaaaagaaa gaatgatgtc ctgacatgaa acagcaggct acaaaaccac tgcatgctgt gatcccaatt ttgtgttttt
ctttctatat atggattaaa acaaaaatcc taaagggaaa tacgccaaaa tgtigacaat gactgtctce aggtcaaagg agagaggtag
gattgtgggt gacttitaat gtgtatgatt gtctgtattt tacagaattt ctgccatgac tgtgtatttt gcatgacaca ttttaaaaat aataaacact
atttttagaa t
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Figure 16A

MSPNFKLQCHFILIFLTALRGESRYLELREAADYDPFLLFSANLKRDVAGEQPYRRALRCLDMLSL
QGQFTFTADRPQLHCAAFFISEPEEFITIHYDQVSIDCQGGDFLKVFDGWILKGEKFPSSQDHPLP
SAERYIDFCESGLSRRSIRSSQNVAMIFFRVHEPGNGFTLTIKTDPNLFPCNVISQTPNGKFTLVV
PHQHRNCSFSIIYPVVIKISDLTLGHVNGLQLKKSSAGCEGIGDFVELLEGTGLDPSKMTPLADLC
YPFHGPAQMKVGCDNTVVRMVSSGKHVNRVTFEYRQLEPYELENPNGNSIGEFCLSGL
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Figure 16B

ggacctccgg agcagacagc acagcagcetg cagaggcaag gecageatgt cgeccaactt caaacttcag tgtcacttea ticteatctt
cctgacggct ctaagagggg aaagcecggta cctagagcetg agggaagegg cggactacga tectttcetg ctettcageg ccaacctgaa
gcgaggacgtg getggggage ageegtaceg cegegetetg cggtgectgg acatgetgag cctccaggge cagttcacct tcaccgecga
ccggecgeag ctgeactgeg cagectictt catcagecgag cccgaggagt teattaccat ccactacgac caggteteca tegactgtca
gggcggcegac ttcctgaagg tatttgatgg ttggattctc aagggggaga agttccecag ttcccaggat catectetee cctecagetga
gcggtacata gatttctgtg agagtggtct tagcaggagg agcatcagat cticccagaa tgtggecatg atcttcttce gagtccatga
accaggaaat ggattcacat taaccataaa gacagacccc aacctctttc cttgcaatgt catttctcag actccaaatg gaaagtttac
cctggtagtt ccacaccagc atcgaaactg cagcttcice ataatttatc ctgtggtgat caaaatatct gatcttacce tgggacacgt
aaatggtctt cagttaaaga aatcctcage aggttgegag ggaataggag actttgtgga getgetggag ggaactggat tggacccttc
caagatgacg cctttagctg atctctgcta ccectttcat ggcccggece agatgaaagt tggetgtgac aacactgtgg tgcgeatggt
ctccagtgga aaacacgtaa atcgtgtgac ttttgagtat cgtcagetgg agecgtacga getggaaaac ccaaatggaa acagtatcgg
ggaattctgt ttgtctggtc tttgaataac caacccagtg atttacatgc tgatagctaa gtgagttttt aatggccatt gtgtatgatt ttgatgcaca
actagttaaa agcctttcat accagtcagt atttcccage cttgagegea cgcacacacce acacacatac acacacgcat tatttitgtt
actttgcttc titttatgtt tgtaatctgt aaatgaacac atggcagaaa ataaccctga ttggtagg
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Figure 17A

TTPDRRLWNPPATSSSLRQMERMLPLLTLGLLAAGFCPAVLCHPNSPLDEENLTQENQDRGTH
VDLGLASANVDFAFSLYKQLVLKAPDKNVIFSPLSISTALAFLSLGAHNTTLTEILKGLKFNLTETSE
AEIHQSFQHLLRTLNQSSDELQLSMGNAMFVKEQLSLLDRFTEDAKRLYGSEAFATDFQDSAAA
KKLINDYVKNGTRGKITDLIKDLDSQTMMVLVNYIFFKAKWEMPFDPQDTHQSRFYLSKKKWVM
VPMMSLHHLTIPYFRDEELSCTVVELKYTGNASALFILPDQDKMEEVEAMLLPETLKRWRDSLEF
REIGELYLPKFSISRDYNLNDILLQLGIEEAFTSKADLSGITGARNLAVSQVVHKAVLDVFEEGTEA
SAATAVKITLLSALVETRTIVRFNRPFLMIIVPTDTQNIFFMSKVTNPKQA
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Figure 17B

ctgictcaaa ataaaaataa aaaataaaaa gaaataaaaa agaaatatac caaaatgtta gciggggtct tctctgggta gtaaagtget
gugggatatt ttccaaagtc ctictttaca ttetctgagt ttttccatgt tettcaatga gtatttaata agcagataaa aactaataca acaaaggatt
ttitctgtgt gettttitga cctttggagg aagagattag agctagicee ataaccaggt tatttgagta ggtctaataa geccgtatta ccagaaatta
tcatctggtc atttccagtc cgagaacaga acacttggtt gtcctggeat ttcccaagea gtgggaggag tietetgcag gaataaataa
gcctcageat tcatgaaaat ccactactcc agacagacgg ctttggaatc caccagctac atccagetec ctgaggcagg taatccatga
tgttttacat cctgggageg gaggaatcetg tttttccagg agagtittag gcagcagect ggagtgigtg gagtgtgagg ggtaagcaga g
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Figure 18A

MVLLTAVLLLLAAYAGPAQSLGSFVHCEPCDEKALSMCPPSPLGCELVKEPGCGCCMTCALAEG
QSCGVYTERCAQGLRCLPRQDEEKPLHALLHGRGVCLNEKSYREQVKIERDSREHEEPTTSEM
AEETYSPKIFRPKHTRISELKAEAVKKDRRKKLTQSKFVGGAENTAHPRIISAPEMRQESEQGPC
RRHMEASLQELKASPRMVPRAVYLPNCDRKGFYKRKQCKPSRGRKRGICWCVDKYGMKLPGM
EYVDGDFQCHTFDSSNVE
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Figure 18B

tgaaaaaaaa aaaaggaaag aaagggattg aaggagcttg ccaagggtag gctgectaaa ttcacatttt cectgggtcet ticcgtgaaa
tggggacacc agaaacccaa gggtcgggtc tagtgecctc aactctctgg ggatgagagt ctigecttgg ggtagacaag aggcagggca
gggaggagca gagccctggg gtgeggecgt cotcaccgec tgttgetcta ctcacceeag tgcaaacctt ceecgtggecg caagegtgge
atctgetggt gegtggacaa gtacgggatg aagcetgecag geatggagta cgtigacggg gactttcagt geccacacctt cgacagcage
aacgttgagt gatgcgtccc cceccaacct ttecetcace cectececace cecagecceg actccageca gegectoect ccaceccagg
acgccactca tttcatctca tttaagggaa aaatatatat ctatctattt gaggaaactg aggacctcgg aatctctage aagggctcaa
cttcgaaaat ggcaacaaca gagatgcaaa aagctaaaaa gacacccccc cectttaaat ggttttcttt ttgaggcaag ttggatgaac
agagaaggga agagaggaag aacgagagga agagaaggga aggaagtgtt tgtgtagaag agagagaaag acgaatagag
ttaggaaaag gaagacaagc aggtgggcag gaaggacatg caccgagacc aggcagggge ccaactttca cgtccagece
tggcectgggg tcgggagagg tgggegcetag aagatgcage ccaggatgtg gcaatcaatg acactattgg ggtttceccag gatggattgg
tcagggggag aaaggaaaag gcaaaacact ccaggaccic tcccggatcet gtctectect ctagccagea gtatggacag ctggaceect
gaacttcctc tectettace tgggcagagt gttgtetete cccaaattta taaaaactaa aatgeattee attecictga aagcaaaaca
aattcataat tgagtgatat taaatagaga ggttttcgga agcagatctg tgaatatgaa atacatgtgc atatttcatt ccccaggceag acatttitta
gaaatcaata catgccccaa tattggaaag acttgttctt ccacggtgac tacagtacat getgaagegt gecegtticag cecteattta
attcaatttg taagtagcge acgagectct gtgggggagg ataggctgaa aaa
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Figure 19

MVLIQIPMYN EKEVCQLSIG AACRLSWPLD RMIVQVLDDS TDPASKELVN AECDKWARKG
INIMSEIRDN RIGYKAGALK AGMMHNYVKQ CEFVAIFDAD FQPDPDFLER TIPFLIHNHE
ISLVQCRWKF VNANECLMTR MQEMSLNYHF VAEQESGSS| HAFFGFNGTA GVWRIAALNE
AGGWKDRTTV EDMDLAVRAC LHGWKFVYVH DVEVKNELPS TFKAYRFQQH
RWSCGPANLW RKMTMEILQN KKVSAWKKLY LIYNFFFIRK IVWHIFTFVF YCLILPTTVL
FPELQVPKWA TVYFPTTITI LNAIATPRMI KSLTYIVYCR SLHLLVFWIL FENVMSMHRT
KATFIGLLEA GRVNEWVVTE KLGDTLKSKL IGKATTKLYT RFGQRLNWRE LVVGLYIFFC
GCYDFAYGGS YFYVYLFLQS CAFFVAGVGY IGTFVPTV
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Figure 20A

MPAGRRGPAAQSARRPPPLLPLLLLLCYVLGAPRAGSGAHTAVISPQDPTLLIGSSLLATCSVHGD
PPGATAEGLYWTLNGRRLPPELSRVLNASTLALALANLNGSRQRSGDNLVCHARDGSILAGSCL
YVGLPPEKPVNISCWSKNMKDLTCRWTPGAHGETFLHTNYSLKYKLRWYGQDNTCEEYHTVGP
HSCHIPKDLALFTPYEIWVEATNRLGSARSDVLTLDILDVVTTDPPPDVHVSRVGGLEDQLSVRW
VSPPALKDFLFQAKYQIRYRVEDSVDWKVVDDVSNQTSCRLAGLKPGTVYFVQVRCNPFGIYGS
KKAGIWSEWSHPTAASTPRSERPGPGGGACEPRGGEPSSGPVRRELKQFLGWLKKHAYCSNL
SFRLYDQWRAWMQKSHKTRNQDEGILPSGRRGTARGPAR
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Figure 20B

cgeccagega cgtgegggeg gectggeeeg cgeccteceg cgeceggect gegteeecgeg cectgegeca cegecgecga gecgcagece
geegegegee cecggeageg ceggeeceat geeegecgge cgecggggec cegecgeeea ateegegegg cggecgecge
cgttgetgece cctgetgetg ctgetetgeg tectegggge gecgegagee ggatcaggag ceccacacagce tgtgatcagt ccccaggate
ccacgcttct catcggctec teeetgetgg coacctgcete agtgecacgga gacccaccag gagecaccge cgagggcectc tactggacee
tcaacgggceg cegectgece cetgagcetet coegtgtact caacgectcee accttggete tggeectgge caacctcaat gggtccagge
agcggteggg ggacaacctc gtgtgecacg ceegtgacgg cageatectg getggetect gectetatgt tggectgece ccagagaaac
ccgtcaacat cagetgetgg tccaagaaca tgaaggactt gacctgeege tggacgccag gggeccacgg ggagacctic cteccacacca
actactcect caagtacaag cttaggtggt atggccagga caacacatgt gaggagtacc acacagtggg gecccactce tgecacatce
ccaaggacct ggctctettt acgccctatg agatetgggt ggaggecacce aaccgectgg getctgeccg ctecgatgta ctcacgetgg
atatcctgga tgtggtgacc acggacccee cgeccgacgt gcacgtgage cgegtcgggg gectggagga ceagetgage gtgegetggg
tgtcgccace cgecctcaag gatttectet ticaagecaa ataccagatc cgetaccgag tggaggacag tgtggactgg aaggtggtgg
acgatgtgag caaccagacc tcctgecgece tggeecggeet gaaacceggce accgtgtact tegtgcaagt gegetgeaac cectttggea
tctatggctc caagaaagcec gggatctgga gtgagtggag ccaceccaca geegectcea cteccegeag tgagegeceg ggeeegggceg
gcggggegty cgaaccgegg ggeggagage cgagetcggg geeggtgegg cgegagctea ageagttect gggetggete
aagaagcacg cgtactgctc caacctcagce ttecgectct acgaccagtg gecgagectgg atgcagaagt cgcacaagac ccgcaaccag
gacgagggga tcctgecctc gggcagacgg ggcacggega gaggtectge cagataagcet gtaggggcte aggecaccct ceetgecacg
tggagacgca gaggcegaac ccaaactggg gecacctetg tacectcact tcagggeacce tgagcecaccc tcagcaggag ctgggatgge
ccctgagcte caacggcecat aacagctcetg actcccacgt gaggecacct ttgggtgecac cccagtgggt gtgtgtgtgt gtgtgagggt
tggttgagtt gcctagaacc cetgecaggg ctgggggatga gaaggggagt cattactece cattacctag ggccccteeca aaagagtect
tttaaataaa tgagctattt aggtgc
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Figure 21

MLHVEMLTLV FLVLWMCVFS QDPGSKAVAD RYAVYWNSSN PRFQRGDYHI DVCINDYLDV
FCPHYEDSVP EDKTERYVLY MVNFDGYSAC DHTSKGFKRW ECNRPHSPNG PLKFSEKFQL1
FTPFSLGFEF RPGREYFYIS SAIPDNGRRS CLKLKVFVRP TNSCMKTIGV HDRVFDVNDK
VENSLEPADD TVHESAEPSR GENAAQTPRI PSRLLAILLF LLAMLLTL
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Figure 22A

MGGCTVKPQLLLLALVLHPWNPCLGADSEKPSSIPTDKLLVITVATKESDGFHRFMQSAKYFNYT
VKVLGQGEEWRGGDGINSIGGGQKVRLMKEVMEHYADQDDLVVMFTECFDVIFAGGPEEVLKK
FQKANHKVVFAADGILWPDKRLADKYPVVHIGKRYLNSGGFIGYAPYVNRIVQQWNLQDNDDDQ
LFYTKVYIDPLKREAINITLDHKCKIFQTLNGAVDEVVLKFENGKARAKNTFYETLPVAINGNGPTKI
LLNYFGNYVPNSWTQDNGCTLCEFDTVDLSAVDVHPNVSIGVFIEQPTPFLPRFLDILLTLDYPKE
ALKLFIHNKEVYHEKDIKVFFDKAKHEIKTIKIVGPEENLSQAEARNMGMDFCRQDEKCDYYFSVD
ADVVLTNPRTLKILIEQNRKIAPLVTRHGKLWSNFWGALSPDGYYARSEDYVDIVQGNRVGVWN
VPYMANVYLIKGKTLRSEMNERNYFVRDKLDPDMALCRNAREMGVFMYISNRHEFGRLLSTANY
NTSHYNNDLWQIFENPVDWKEKYINRDYSKIFTENIVEQPCPDVFWFPIFSEKACDELVEEMEHY
GKWSGGKHHDSRISGGYENVPTDDIHMKQVDLENVWLDFIREFIAPVTLKVFAGYYTKGFALLNF
VVKYSPERQRSLRPHHDASTFTINIALNNVGEDFQGGGCKFLRYNCSIESPRKGWSFMHPGRLT
HLHEGLPVKNGTRYIAVSFIDP
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Figure 22B

atggggggat gcacggtgaa gectcagetg ctgetectgg cgetegtect ccaccectgg aatcectgte tgggtgegga cteggagaag
ccctegagea teccccacaga taaattatta gtcataactg tagcaacaaa agaaagtgat ggattccate gatttatgea gtcagccaaa
tatttcaatt atactgtgaa ggtcctiggt caaggagaag aatggagagg tggtgatgga attaatagta ttggaggggg ccagaaagtg
agattaatga aagaagtcat ggaacactat gctgatcaag atgatctggt tgtcatgttt actgaatgct ttgatgtcat atttgctggt
ggtccagaag aagttctaaa aaaattccaa aaggcaaacce acaaagtggt ctttgcagca gatggaattt tgtggccaga taaaagacta
gcagacaagt atcctgttgt gcacattggg aaacgctatc tgaattcagg aggatttatt ggctatgetc catatgtcaa ccgtatagtt
caacaatgga atctccagga taatgatgat gatcagctct tttacactaa agtttacatt gatccactga aaagggaagc tattaacatc
acattggatc acaaatgcaa aattttccag accttaaatg gagctgtaga tgaagttgtt ttaaaatttg aaaatggcaa agccagagct
aagaatacat tttatgaaac attaccagtg gcaattaatg gaaatggacc caccaagatt ctcctgaatt attttggaaa ctatgtaccc
aattcatgga cacaggataa tggctgcact ctttgtgaat tcgatacagt cgacttgtct gcagtagatg tccatccaaa cgtatcaata
ggtgtittta ttgagcaacc aacccctttt ctacctcggt ttctggacat attgttgaca ctggattace caaaagaagc acttaaactt tttattcata
acaaagaagt ttatcatgaa aaggacatca aggtattttt tgataaagct aagcatgaaa tcaaaactat aaaaatagta ggaccagaag
aaaatctaag tcaagcggaa gecagaaaca tgggaatgga ctittgcegt caggatgaaa agtgtgatta ttactttagt gtggatgcag
atgttgittt gacaaatcca aggacittaa aaattttgat tgaacaaaac agaaagatca tigctectct tgtaactcgt catggaaage
tgtggtccaa titctgggga geattgagte ctgatggata ctatgcacga tctgaagatt atgtggatat tgttcaaggg aatagagtag
gagtatggaa tgtcccatat atggctaatg tgtacttaat taaaggaaag acactccgat cagagatgaa tgaaaggaac tatttigtic
gtgataaact ggatcctgat atggctcttt gccgaaatge tagagaaatg ggtgtattta tgtacattic taatagacat gaatttggaa ggctattatc
cactgctaat tacaatactt cccattataa caatgacctc tggcagattt ttgaaaatcc tgtggactgg aaggaaaagt atataaaccg
tgattatica aagattttca ctgaaaatat agtigaacag ccctgtccag atgtcttttg gttccecata ttttctgaaa aagcectgtga tgaattggta
gaagaaatgg aacattacgg caaatggtct gggggaaaac atcatgatag ccgtatatct ggtggttatg aaaatgtccc aactgatgat
atccacatga agcaagttga tctggagaat gtatggcttg attttatccg ggagttcatt gcaccagtta cactgaaggt ctttgcagge
tattatacga agggatttgc actactgaat titgtagtaa aatactccce tgaacgacag cgttctette gtectcatea tgatgcetict acatttacca
taaacattgc acttaataac gtgggagaag actitcaggg aggtggttgc aaatttctaa ggtacaattg ctctattgag tcaccacgaa
aaggctggag cttcatgcat cctgggagac tcacacattt gcatgaagga cttectgtta aaaatggaac aagatacatt gcagtgteat
ttatagatcc ctaagttatt tacttticat tgaattgaaa tttattttgg gtgaatgact ggcatgaaca cgtctttgaa gttgtggctg agaagatgag
aggaatattt aaataacatc aacagaacaa cticactttg ggccaaacat ttgaaaaact ttttataaaa aattgtttga tatticttaa tgtctgetct
gagccttaaa acacagattg aagaagaaaa gaaagaaaaa actlaaatat ttatttctat gctttgttgc ctctgagaat aatgacaatt
{atgaatttg tgtttcaaat tgataaaata tttaggtaca aataacaaga ctaataatat tttcttattt aaaaaaagca tgggaagatt titatttatc
aaaatataga ggaaatgtag acaaaatgga tataaatgaa aattaccatg ttgtaaaacc ttigaaaatca gattctaact gatigtatgc
aactaagtat ttctgaacac ctatgcaggt cttatttaca gtgttactaa gggaacacac aaagaattac acaacgtttt cctcaagaaa
atggtacaaa acacaaccga ggagcgtata cagitgaaaa cattttigtt ttgattggaa ggcagattat titatattag tattaaaaat
caaaccctat gtitctttca gatgaatctt ccaaagtgga ttatattaag caggtattag atttagaaaa cctttccatt tcttaaagta ttatcaagtg
tcaagatcag caagtgtcct taagtcaaat aggttttttt ttgttggtgg ttgtgetige tttecttttt tagaaagtic tagaaaatag gaaaacgaaa
aatttcattg agatgagtag tgcatttaat tattttttaa aaaactttit aagtacttga attttatatc aggaaaacaa agttgttgag ccttgctict
tecgttttge cettigtcte getecttatt ctittttggg gggagggtta tttgettttt tatcttcctg geataatttc cattttatte tictgagtgt ctatgttaac
ttcectetat cecgettata aaaaaattct ccaacaaaaa tacttgttga cttgatgttt tatcacttct ctaagtaagg ttgaaatate cttattgtag
ctactgttit taatgtaaag gttaaacttg aaaagaaatt cttaatcacg gtgccaaaat tcattttcta acaccatgtg ttagaaaatt ataaaaaata

aaataatitt aaaaaaaaaa aaaaaaaaaa aaa
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Figure 23A

MLQNSAVLLVLVISASATHEAEQNDSVSPRKSRVAAQNSAEVVRCLNSALQVGCGAFACLENST
CDTDGMYDICKSFLYSAAKFDTQGKAFVKESLKCIANGVTSKVFLAIRRCSTFQRMIAEVQEECY
SKLNVCSIAKRNPEAITEVVQLPNHFSNRYYNRLVRSLLECDEDTVSTIRDSLMEKIGPNMASLFH
ILQTDHCAQTHPRADFNRRRTNEPQKLKVLLRNLRGEEDSPSHIKRTSHESA
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Figure 23B

cagtttgcaa aagccagagg tgcaagaagc agcgactgca gcagcageag cagcagegge ggtggcagea gecagcageag
cggcggeage agcageagea geggaggeac cggtggeage agcageatca ccagcaacaa caacaaaaaa aaatcctcat
caaatcctca cctaagctit cagtgtatce agatccacat cttcactcaa gccaggagag ggaaagagga aaggggggcea ggaaaaaaaa
aaaacccaac aacttagcgg aaacttctca gagaatgctc caaaactcag cagtgetict ggtgetggtg atcagtgett ctgcaaccca
tgaggcggag cagaatgact ctgtgagccc caggaaatce cgagtggegg ctcaaaactc agetgaagtg gttcgttgee tcaacagtge
tctacaggtc ggetgegggg cttttgeatg cctggaaaac tccacctgtg acacagatgg gatgtatgac atctgtaaat cettcttgta
cagcgctgct aaatttgaca ctcagggaaa agcattcgtc aaagagagct taaaatgcat cgccaacggg gtcacctcca aggtcttect
cgcecattcgg aggtgcteca ctitccaaag gatgattget gaggtgcagg aagagtgceta cagcaagcetg aatgtgtgca geatcgecaa
gcggaaccct gaagccatca clgaggtegt ccagctgece aatcacttct ccaacagata ctataacaga cttgtccgaa geetgetgga
atgtgatgaa gacacagtca gcacaatcag agacagcctg atggagaaaa ttgggcctaa catggccagc cicttccaca tectgcagac
agaccactgt gcccaaacac acccacgagc tgacttcaac aggagacgcea ccaatgagec gecagaagetg aaagtcctee tcaggaacct
ccgaggtgag gaggactctc cctcccacat caaacgcaca tcccatgaga gtgcataace agggagaggt tattcacaac ctcaccaaac
tagtatcatt ttaggggtgt tgacacacca attttgagtg tactgtgect ggtttgattt ttitaaagta gttcctatit tctatccece ttaaagaaaa
ttgcatgaaa ctaggcttct gtaatcaata tcccaacatt ctgcaatggce agcattccca ccaacaaaat ccatgtgatce attctgecte
tcctcaggag aaagtaccct ctittaccaa cttectetge catgtctttt cecetgetee cetgagacca cecccaaaca caaaacatic
atgtaactct ccagccattg taatttgaag atgtggatcc ctttagaacg gttgccccag tagagttage tgataaggaa actttatita
aatgcatgtc ttaaatgctc ataaagatgt taaatggaat tcgtgttatg aatctgtgct ggccatggac gaatatgaat gtcacatitg aattcttgat
ctctaatgag ctagtgtctt atggtcttga tcctccaatg tetaatttte tttccgacac atttaccaaa ttgettgage ctggetgtce aaccagactt
tgagcctgea tettcttgea tctaatgaaa aacaaaaagc taacatcttt acgtactgta actgctcaga gcetttaaaag tatctttaac aattgtctta
aaaccagaga atcttaaggt ctaactgtgg aatataaata gctgaaaact aatgtactgt acataaattc cagaggactc tgcttaaaca
aagcagtata taataacttt attgcatata gatttagttt tgtaacttag ctttattttt cttttcctgg gaatggaata actatctcac ticcagatat
ccacataaat gcteettgtg gectttttta taactaaggg ggtagaagta gttttaattc aacatcaaaa cttaagatgg gectgtatga
gacaggaaaa accaacaggt ttatctgaag gaccccaggt aagatgttaa tctcccagec cacctcaace cagaggctac tettgactta
gacctatact gaaagatctc tgtcacatcc aactggaaat tccaggaacc aaaaagagca tcectatggg cttggaccac ttacagtgtg
ataaggccta ctatacatta ggaagtggta gttctttact cgteeccttt catcggtgec tggtactetg gcaaatgatg atggggtggg
agactttcca ttaaatcaat caggaatgag tcaatcagec tttaggtctt tagtccgggg gacttggggce tgagagagta taaataacce
tgggctgtce agecttaata gacttetett acattttcgt cetgtageac getgectgee aaagtagtee tggcagetgg accatctctg
taggatcgta aaaaaataga aaaaaagaaa aaaaaaagaa agaaagaggg aaaaagagct ggtggtitga teatttctge catgatgttt
acaagatggc gaccaccaaa gtcaaacgac taacctatct atgaacaaca gtagtttctc agggtcactg tccttgaace caacagtcce
ttatgagcgt cactgcccac caaaggtcaa tgtcaagaga ggaagagagg gaggaggggt aggactgcag gggcecactee aaactcgett
aggtagaaac tattggtgct cgacictcac taggctaaac tcaagatttg accaaatcga gtgataggga tcctggtggg aggagagagg
gcacalctcc agaaaaatga aaagcaatac aactttacca taaagecttt aaaaccagta acgtgctgct caaggaccaa gagcaattge
agcagaccca gcagcagceag cagcagceaca aacattgetg cetttgtcce cacacagect ctaagegtge tgacatcaga ttgttaaggg
cattittata ctcagaactg tcccatcecec aggtcecccaa acttatggac actgecttag cctcttggaa atcaggtaga ccatattcta
agttagactc ttcecctece teecacactt cccaceecca ggcaaggcetg actictctga atcagaaaag ctattaaagt ttgtgtgttg tgtecatttt
gcaaacccaa ctaagccagg accccaatge gacaagtagt tcatgagtat tectagecaaa tttctetctt tettcagttc agtagattte ctttttett
ttettttttt ttttttttt tttttggcetg tgacctetic aaaccgiggt acceecectt tictceccac gatgatatct atatatgtat ctacaataca
tatatctaca catacagaaa gaagcagttc tcacatgttg ctagtttttt gcttctettt ccceccaccect actcecteea attcceccct taaacttcca
aagcttcgtc ttgtgtttge tgcagagtga ttcggggget gacctagacc agtttgcatg attettctct tgtgatttgg ttgcacttta gacatttttg
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Figure 23B (Continued)

tgccattata tttgcattat gtatttataa tttaaatgat atttaggttt ttggctgagt actggaataa acagtgagca tatctggtat atgtcattat
ttattgttaa attacatttt ttaagctcca tgtgcatata aaggttatga aacatatcat ggtaatgaca gatgcaagtt attitatttg cttatttttt
ataattaaag atgccatagc ataatatgaa gcctitggtg aattccttct aagataaaaa taataataaa gtgttacgtt ttattggttt
Caaaaaaaaa aaaaaaaaaa a
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Figure 24A

MGIGRSEGGRRGALGVLLALGAALLAVGSASEYDYVSFQSDIGPYQSGRFYTKPPQCVDIPADL
RLCHNVGYKKMVLPNLLEHETMAEVKQQASSWVPLLNKNCHAGTQVFLCSLFAPVCLDRPIYPC
RWLCEAVRDSCEPVMQF FGFYWPEMLKCDKFPEGDVCIAMTPPNATEASKPQGTTVCPPCDN
ELKSEANEHLCASEFALRMKIKEVKKENGDKKIVPKKKKPLKLGPIKKKDLKKLVLYLKNGADCPC
HQLDNLSHHFLIMGRKVKSQYLLTAIHKWDKKNKEFKNFMKKMKNHECPTFQSVFK
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Figure 24B

cctgcagect ccggagtecag tgecgegege ccgeegecee gegectteet getcgecgea cetcegggag ccggggegea ceccageccge
agcgccgcct ccecegeeege geegecteeg acegcaggec gagggecgee actggeeggg gggaceggge ageagcettge
ggecgeggag cecgggeaacg ctggggactg cgectttigt ccceggaggt cectggaagt ttgeggeagg acgegegegg ggaggeggeg
gaggcagccc cgacgtcgeg gagaacaggg cgcagagecg geatgggeat cgggegeage gaggggggee geegegggge
cctgggegtg ctgetggege tgggegegge gettctggee gtgggetegg ccagegagta cgactacgtg agettecagt cggacategg
ccegtaccag agegggegct tectacaccaa gecacctcag tgegtggaca tceccecgegga cetgeggetg tgccacaacg tgggcetacaa
gaagatggtg clgcccaacc tgctggagca cgagaccatg gcggaggtga agcagcaggce cagcagcetgg gtgeecctgce tcaacaagaa
ctgccacgec gggacccagg tettectetg ctegetette gegeecgtet gectggaccg geccatctac cegtgteget ggetctgega
ggccgtgege gactegtgeg agecggteat gecagttcttc ggcttctact ggcccgagat gettaagtgt gacaagttcc cggaggggga
cgtctgcatc gecatgacge cgeccaatge caccgaagec tccaagcece aaggcacaac ggtgtgtect cectgtgaca acgagttgaa
atctgaggcc atcattgaac atctctgtge cagcgagttt gcactgagga tgaaaataaa agaagtgaaa aaagaaaatg gcgacaagaa
gattgtccce aagaagaaga ageccctgaa gttggggecce atcaagaaga aggacctgaa gaagcttgtg ctgtacctga agaatgggge
tgactgtccc tgccaccage tggacaacct cagecaccac ttectcatca tgggecgcaa ggtgaagage cagtacttge tgacggcecat
ccacaagtgg gacaagaaaa acaaggagtt caaaaacttc atgaagaaaa tgaaaaacca tgagtgccce acctttcagt cegtgtttaa
gtgattctcc cgggggeagg gtggggaggg agectcgggt gggotgggag cgggggggac agtgeceeggg aaccegtggt
cacacacacg cactgcectg tcagtagtag acattgtaat ccagtcgget tgttcttgca geattcecge teecttteee tecatageca
cgctccaaac cccagggiag ccatggeegg gtaaagcaag ggcecatttag attaggaagg ttttaagat ccgcaatgtg gagcageage
cactgcacag gaggaggtga caaaccattt ccaacagcaa cacagccact aaaacacaaa aagggggatt gggcggaaag
tgagagccag cagcaaaaac tacattttgc aacttgttgg tgtggatcta ttggctgatc tatgcctitc aactagaaaa ttctaatgat
tggcaagtca cgtigtittc aggtccagag tagtttcttt ctgtctgett taaatggaaa cagactcata ccacacttac aattaaggtc
aagcccagaa agtgataagt gcagggagga aaagtgcaag tccattatct aatagtgaca gcaaagggac caggggagag gceattgectt
ctctgeecac agtctticeg tgtgattgte tttgaatctg aatcagecag tctcagatge cccaaagttt cggttectat gageeegggg
catgatctga tccccaagac atgtggaggg gcagcecetgtg cctgectttg tgtcagaaaa aggaaaccac agtgagectg agagagacgg
cgattttcgg gctgagaagg cagtagtttt caaaacacat agttaaaaaa gaaacaaatg aaaaaaattt tagaacagtc cagcaaattg
clagtcaggg tgaattgtga aattgggtga agagcttagg attctaatct catgtttttt ccttticaca tttttaaaag aacaatgaca aacacccact
tatttticaa ggttttaaaa cagtctacat tgagcatttg aaaggtgtgc tagaacaagg tctcctgatc cgtccgagge tgettcccag
aggagcagct ctccccagge atttgccaag ggaggeggat ttecctggta gtgtagetgt gtggcetitce ticctgaaga gteegtggtt
gccctagaac ctaacaccec ctagcaaaac tcacagagct ttoegttttt tictttcctg taaagaaaca tttectttga acttgattge clatggatca
aagaaattca gaacagcctg cctgttccee cgeacttttt acatatattt gtttcatttc tgcagatgga aagttgacat gggtggggtg
tcceccatcca gecgagagagt ttcaaaagca aaacatctcet geagtttttc ccaagtaccec tgagatactt cccaaagcecc ttatgtttaa
tcagcgatgt atataagcca gttcacttag acaactttac ccttctigtc caatgtacag gaagtagttc taaaaaaaat gcatattaat ttcttccece
aaagccggat tcttaattct ctgcaacact ttgaggacat ttatgattgt ccetctggge caatgcttat acccagtgag gatgetgeag
tgaggctgta aagtggcccc ctgeggecct agectgacee ggagaaagga tggtagatic tgttaactct tgaagactce agtatgaaaa
tcagcatgcce cgcctagtta cctaccggag agttatcctg ataaattaac ctcicacagt tagtgatect gtecttttaa cacctttttt gtggggttct
ctetgacctt icatcgtaaa gtgetgggga ccttaagtga tttgecetgta attttggatg attaaaaaat gtgtatatat attagctaat tagaaatatt
ctacttctct gttgtcaaac tgaaattcag agcaagttce tgagtgegtg gatctgggte ttagttctgg ttgattcact caagagttca gtgetcatac
glatctgcte attttgacaa agtgcectcat gcaaccggge cctetetetg cggcagagte cttagtggag gggtttacct ggaacataag
tagttaccac agaatacgga agagcaggtg actgtgctgt gcagctctct aaatgggaat tctcaggtag gaagcaacag cttcagaaag
agctcaaaat aaattggaaa tgtgaatcgc agctgtgggt tttaccaccg tetgtctcag agtcccagga cettgagtgt cattagttac
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Figure 24B (Continued)

tttattgaag gttttagacc catagcagct ttgtctctgt cacatcagcea atttcagaac caaaagggag gctctetgta ggcacagagce
tgcactatca cgagcctttg ttttictcca caaagtatct aacaaaacca atgtgcagac tgattggect ggtcattggt ctccgagaga
ggaggtttgc ctgtgatttg cctgtgattt cctaattatc gctagggeca aggtgggatt tgtaaagcett tacaataatc attctggata gagtcetggg
aggtccttgg cagaactcag ttaaatcttt gaagaatatt tgtagttate ttagaagata gcatgggagg tgaggattcc aaaaacattt
tatttttaaa atatcctgtg taacacttgg ctettggtac ctgtgggtta gcatcaagtt ctecccaggg tagaattcaa tcagagcetee agttigeatt
tggatgtgta aattacagta atcccatttc ccaaacctaa aatctgtttt tctcatcaga ctctgagtaa ctggttgetg tgtcataact tcatagatge
aggaggcica ggtgatctgt ttgaggagag caccctaggc agcctgcagg gaataacata ctggecgttc tgaccigttg ccagcagata
cacaggacat ggatgaaatt cccgtttcct ctagtttctt cctgtagtac tectctttta gatcctaagt ctcttacaaa agcetttgaat actgtgaaaa
tgttttacat tccatttcat ttgtgttgtt tttttaactg cattttacca gatgttttga tgttatcgct tatgttaata gtaattcceg tacgtgtica ttttatittc

atgctitttc agccatgtat caatattcac ttgactaaaa tcactcaatt aatcaatgaa aaaaaaaaa
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Figure 25A

MADNFSLHDALSGSGNPNPQGWPGAWGNQPAGAGGYPGASYPGAYPGQAPPGAYPGQAPP
GAYHGAPGAYPGAPAPGVYPGPPSGPGAYPSSGQPSAPGAYPATGPYGAPAGPLIVPYNLPLP
GGVVPRMLITILGTVKPNANRIALDFQRGNDVAFHFNPRFNENNRRVIVCNTKLONNWGREERQ
SVFPFESGKPFKIQVLVEPDHFKVAVNDAHLLQYNHRVKKLNEISKLGISGDIDLTSASYTMI
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Figure 25B

ccagccaacg agcggaaaat ggcagacaat ttttcgetee atgatgegtt atctgggtct ggaaacccaa accctcaagg atggectgge
gcatggggga accagcctge tggggcaggg ggctacecag gggcttecta tectggggec taccceggge aggeacceee aggggcttat
cctggacagg cacctccagg cgcectaccat ggagcacctg gagcttatce cggagcacct gecacctggag tctaccecagg gecacccage
ggcectgggg cetacccatc ttetggacag ccaagtgece ceggagecta cectgecact ggecectatg gegecectge tgggecactg
attgtgcctt ataacctgcec tttgectggg ggagtggtge ctegeatgcet gataacaatt ctgggcacgg tgaageccaa tgcaaacaga
attgctttag atttccaaag agggaatgat gttgccttee actttaacce acgettcaat gagaacaaca ggagagtcat tgtttgcaat
acaaagctgg ataataactg gggaagggaa gaaagacagt cggttttcce atttgaaagt gggaaaccat tcaaaataca agtactggtt
gaacctgacc acttcaaggt tgcagtgaat gatgctcact tgttgcagta caatcatcgg gttaaaaaac tcaatgaaat cagcaaactg
ggaatttctg gtgacataga cctcaccagt gettcatata ccatgatata atctgaaagg ggcagattaa aaaaaaaaaa aaagaatcta
aaccttacat gtgtaaaggt ttcatgttca ctgtgagtga aaatttttac attcatcaat atcectcttg taagtcatct acttaataaa tattacagtg
aaag
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Figure 26A

MRTLAILAAILLVALQAQAEPLQARADEVAAAPEQIAADIPEVVVSLAWDESLAPKHPGSRKNMD
CYCRIPACIAGERRYGTCIYQGRLWAFCC
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Figure 26B

gaattceetg taagecctgt tacaggggct geaceccaga tacaacctga cetgtgtcca aggegggcaa ctcaaccectt agatattgaa
tgggtcccat ggcaccaatg cttaaacacc agcageccic acaaccacag atcgtgtttt aaggatgagg aggtagttct ctggatgcac
aggcttcaat ccaaatgggc tcatgacgcc gcageacaca cccagtctge agectgaaga gttggagceat tgcattcaca gaaagceatce
agacatgatc atgggctcag ggatacacct gttctccgat gtgtaccagt gaaggatgga aactcctatg cclcccagaa agcaccactc
aagcttttgc tgaatgcttc tctgaaggee cacaaggetg agaggetgtg caacaccagce agtaaagtga atgcccagac tcccacetee
tttcttgggt ggccatctgg aaaggecact cccaccctga tggetaatge ctcagaccag ticttggeece agatgatccet agacaattgt
ttaagcttaa actgttcatt ggccaagcaa acaggtgata gtacctctgg ggaaccacat gecgegtgta catccagate tcaggagaac
ccaaaaatgt ctgttccaca tagcaacaga agcccaggta gcactcagte tcacetgggt gttctccaac atcccagete agecaaatgg
ctttcattag tttttatggt tagaccccag gtcctcggga cactgcttta gaaacacatt ccaaatecte ctetgtgtge aggtggcatt cctatcecaa
tetetttgca gggcegtatac tgtgatacge agecaggetg tcccagagge cttaaatatt cecttggtge aggtagttca gettagecac
agccaatgca tcacagggtc aactgtgtta ggagecattg agaatccata gttggttget gectgggect ggccagggcet gaccaaggta
gatgagaggt tcctctgtgg agttctactt taacctcacce ttcccaccaa atttetcaac tgtecttgee accacaatta tttaa@gac
ccaacagaaa gtaaccccgg aaattaggac acctcatcce aaaagacctt taaatagggg aagtccactt gtgcacgget éctccttgct
atagaagacc tgggacagag gactgetgtc tgccetetct ggtcacccetg cctagetaga ggatetgtaa gtactacaaa acttaaactt
tacactgagt tttcatcatt gaagctatge ctccaatctg accictgact gtggggecge cccagaggga cccagegggt gaatcectge
taggaacgtc tgtccggacc tctggtgact getggggacg atggcettceca getaacttaa tagagaaact caagcagttt cettctaaat
acacatgtca catgtcctgg ttgacatgtc cagtaagaag actatcacag gtctitggaa cattcttttg agagaaacct atttaggtcc ttggtctgtt
tttcaatcag gttgtttgat ttttgctatt gagttgttgg aattccttat gtattcagat atttgecect tetgecatgt aggttttgea aatattttct cteattttet
gggttatctt ttcactcggt tgatigttte ctttgctgtg cagatgcettt agcgttaaat gaagecacac ttgtctattt tcecttttat tgectgtgec
tttggtgtca tagccaagaa atcattacct acatcaatgt caaaagcttt atccttctat acacttctag tagtttatgg tttcagttgt tacatttagg
ttttcaattc attctgagtt gatgttccta catggtgtga gataaagatt taaatacata catatataaa atcatgaggt agtgtacact ataaatatac
aatigttaat tgttactcaa gictaagtag aggtggaaat aataaacttt ctttttitta cttaaaccac tctgtgtcac tgagcetgatt tcacctttag
cctgataaaa tcattgtect cteccaccectg attcctacag gagactactc acceccataac ctcaaaaacc tettcatgag gatggtaagt
cacctgaatc ctgaagtgaa ttactcgcta ttccattgga actcatatag gacaccagaa tctagacctc cagagaacag caggacccat
cttcagaaaa taagaagcat ttgttccctg agectgttga atcaaagtgce aatttctatt ctitttggaa tgttaaaaag tgaatcataa tatttaagca
ggtgaaccca cgagtaacat agcagggtct ttettgtcat tattagetce aacctagcac agacattaaa ggtacagatg tatactagca
tgaaactggg agaacaggag caticgagca accitgagac caatgggcct ctcttataaa atgcacacct cctctcactg agattgagga
aggtticttg tctccgagec ttctcecagt agagetataa atccaggctg getecteect cecccacacag ctgetectge tetcectect
ccaggtgacc ccagccatga ggaccctcge catecttget gecattetce tggtggecct gcaggeccag getgagecac tecaggcaag
agctgatgag gttgctgcag cecceggagea gatigcageg gacatcecag aagtggttgt ticecttgea tgggacgaaa gettggetee
aaagcatcca ggtgagagag gcaggceatge agagctgcta agtctagagg gaaggacggg agagaggttc cagagttggg tetcagcagt
ctatgtcact gaggtggctt cacttagaat ctctgggcat tgattitctc atctagaaat tgaacagaga gccaaataaa cctgagaaac
tttatttctc caaagacttg attccaagaa acatctgtga aattcactaa gtttaagata tgaagagaca gactagttat ttctggatct
aaacaagtag acttagtigt aaagagaaca ttttactcta tctacagaag agcttttaaa aactgcagcc aagcectgagg gtaagttcag
gtatgtgtgt gatggggcag gaatgcaaaa atgagagcaa aggagaatga gtctcaaatt ctgtgtgaca agcactgcte tgegtgttta
ttcetatega ctgaggttgt tegtgetace ggetgeaatg cagecageat cacctgtcag ctageatgtg acttcceega gattettttt cttacceact
gctaactcea tactcaattt ctcatgetcet cectgtececa ggctcaagga aaaacatgga ctgctattge agaataccag cgtgcattge
aggagaacgt cgctatggaa cctgcatcta ccagggaaga ctetgggceat tetgetgetg agettgcaga aaaagaaaaa tgagcetcaaa
atttgctttg agagctacag ggaattgcta ttactectgt acctictget caatttectt tectcatete aaataaatge cttgttacaa gatttetgtg
tttccacctc tttaatgtgt gatatgtgtc tgtgtcaaga cacttgggat acacgtacca aaacgcaaaa tcaaattttt gaacaatata
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Figure 27 A

SLWLIAAALVEVRTSADGQAGNEEMVQIDLPIKRYREYELVTPVSTNLEGRYLSHTLSASHKKRS
ARDVSSNPEQLFFNITAFGKDFHLRLKPNTQLVAPGAVVEWHETSLVPGNITDPINNHQPGSATY
RIRKTEPLQTNCAYVGDIVDIPGTSVAISNCDGLAGMIKSDNEEYFIEPLERGKQMEEEKGRIHVV
YKRSAVEQAPIDMSKDFHYRESDLEGLDDLGTVYGNIHQQLNETMRRRRHAGENDYNIEVLLGV
DDSVVRFHGKEHVQNYLLTLMNIVNEIYHDESLGVHINVVLVRMIMLGYAKSISLIERGNPSRSLE
NVCRWASQQQRSDLNHSEHHDHAIFLTRQDFGPAGMQGYAPVTGMCHPVRSCTLNHEDGFSS
AFVWAHETGHVLGMEHDGQGNRCGDETAMGSVMAPLVQAAFHRYHWSRCSGQELKRYIHSYD
CLLDDPFDHDWPKLPELPGINYSMDEQCRFDFGVGYKMCTAFRTFDPCKQLWCSHPDNPYFCK
TKKGPPLDGTECAAGKWCYKGHCMWKNANQQKQDGNWGSWTKFGSCSRTCGTGVRFRTRQ
CNNPMPINGGQDCPGVNFEYQLCNTEECQKHFEDFRAQQCQQRNSHFEYQNTKHHWLPYEH
PDPKKRCHLYCQSKETGDVAYMKQLVHDGTHCSYKDPY SICVRGECVKVGCDKEIGSNKVEDK
CGVCGGDNSHCRTVKGTFTRTPRKLGYLKMFDIPPGARHVLIQEDEASPHILAIKNQATGHYILN
GKGEEAKSRTFIDLGVEWDYNIEDDIESLHTDGPLHDPVIVLIIPQENDTRSSLTYKYIIHEDSVPTI
NSNNVIQEELDTFEWALKSWSQVSKPCGGGFQYTKYGCRRKSDNKMVHRSFCEANKKPKPIRR
MCNIQECTHPLWVAEEWEHCTKTCGSQGYQLRTVRCLQPLLDGTNRSVHSKYCMGDRPES RR
PCNRVPCPAQWKTGPWSECSVTCGEGTEVRQVLCRAGDHCDGEKPESVRACQLPPCNDEPC
LGDKSIFCQMEVLARYCSIPGYNKLCCESCSKRSSTLPPPYLLEAAETHDDVISNPSDLPRSLVM
PTSLVPYHSETPAKKMSLSSISSVGGPNAYAAFRPNSKPDGANLRQRSAQQAGSKTVRLVTVPS
SPPTKRVHLSSASQMAAASFFAASDSIGASSQARTSKKDGKIIDNRRPTRSSTLER
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Figure 27B

gtcactttgg ttgatagcag ccgctetggt agaggttagg acttcagetg atggacaage tggtaatgaa gaaatggtge aaatagattt
accaataaag agatatagag agtatgagct ggtgactcca gtcagcacaa atctagaagg acgctatctc tcecatactc tttctgcgag
tcacaaaaag aggtcagcga gggacgtgtc ttccaaccct gageagttgt tctttaacat cacggceattt ggaaaagatt ttcatctgeg
actaaagccc aacactcaac tagtagetce tggggcetgtt gtggagtggce atgagacate tetggtgect gggaatataa ccgatcecat
taacaaccat caaccaggaa gtgctacgta tagaatccgg aaaacagagc ctttgcagac taactgtgct tatgttggtg acatcgtgga
cattccagga accteigttg ccatcageaa ctgtgatggt ctggctggaa tgataaaaag tgataatgaa gagtatttca ttgaaccctt
ggaaagaggt aaacagatgg aggaagaaaa aggaaggatt catgttgtct acaagagatc agctgtagaa caggctccca tagacatgtc
caaagacttc cactacagag agtcggacct ggaaggcctt gatgatctag gtactgttta tggcaacatc caccagcagce tgaatgaaac
aatgagacgc cgcagacacg cgggagaaaa cgattacaat atcgaggtac tgctgggagt ggatgactct gtggtecgtt tccatggcaa
agagcacgtc caaaactacc tcctgaccect aatgaacatt gtgaatgaaa tttaccatga tgagtcectc ggagtgcata taaatgtggt
cctggtgege atgataatgce tgggatatge aaagtccate agectcatag aaaggggaaa cccatccaga agcettggaga atgtgtgteg
ctgggbgtcc caacagcaaa gatclgatct caaccactct gaacaccatg accatgcaat ttttttaacc aggcaagact ttggacctge
tggaatgcaa ggatatgctc cagtcaccgg catgtgtcat ccagtgagaa gttgtaccct gaatcatgag gatggttttt catetgettt
tgtagtagcc catgaaacgg gccatgtgtt gggaatggag catgatggac aaggcaacag gtgtggtgat gagactgcta tgggaagtgt
catggctcce ttggtacaag cagcattcca tegttaccac tggtcccgat geagtggtca agaactgaaa agatatatcc attcctatga
ctgtctectt gatgaccctt ttgatcatga ttiggectaaa ctcccagaac ttcctggaat caattattct atggatgagce aatgtegttt tgattttggt
gttggctata aaatgtgcac cgegticcga acctttgace catgtaaaca getgtggtgt agecatectg ataatcecta cttttgtaag
actaaaaagg gacctccact tgatgggact gaatgtgctg ctggaaaatg gtgctataag ggtcattgca tgtggaagaa tgctaatcag
caaaaacaag atggcaattg ggggtcatgg actaaatttg gctectgttc tcggacatgt ggaactgatg ttegtttcag aacacgecag
tgcaataatc ccatgcccat caatggtggt caggattgtc ctggtgttaa ttttgagtac cagctttgta acacagaaga atgccaaaaa
cactitgagg acttcagagc acagcagtgt cagcagcgaa actcccactt tgaataccag aataccaaac accactggtt gccatatgaa
catcctgacc ccaagaaaag atgccacctt tactgtcagt ccaaggagac tggagatgtt gcttacatga aacaactggt gcatgatgga
acgcacigtt cttacaaaga tccatatagc atatgtgtgc gaggagagtg tgtgaaagtg ggctgtgata aagaaattgg ttctaataag
gttgaggata agtgtggtgt ctgtggagga gataattcce actgcecgaac cgtgaagggg acatttacca gaacteccag gaagettggg
taccttaaga tgtttgatat acccectggg getagacatg tgttaatcca agaagacgag getictecte atattettge tattaagaac
caggctacag gccattatat tttaaatggc aaaggggagg aagccaagtc geggacctte atagatettg gtgtggagtg ggattataac
attgaagatg acattgaaag tcttcacacc gatggacctt tacatgatcc tgttattgtt ttgattatac ctcaagaaaa tgatacccge
tctagectga catataagta catcatccat gaagaclctg tacctacaat caacagcaac aatgtcatcc aggaagaatt agatactttt
gagtgggctt tgaagagctg gtctcaggtt teccaaaccct gtggtggagg tttccagtac actaaatatg gatgccgtag gaaaagtgat
aataaaatgg tccatcgcag cttctgtgag gccaacaaaa agccgaaacc tattagacga atgtgcaata ttcaagagtg tacacatcca
ctetgggtag cagaagaatg ggaacactgc accaaaacct gtggaagttc tggctatcag cttcgcactg tacgctgect tcagecacte
cttgatggca ccaaccgcte tgtgcacage aaatactgca tgggtgaccg tcccgagage cgeeggecct gtaacagagt geectgecct
gcacagtgga aaacaggacc ctggagtgag tgttcagtga cctgcggtga aggaacggag gtgaggceagg tcetctgcag ggetggggac
cactgtgatg gtgaaaagcc tgagtcggtc agagectgtc aactgcectec ttgtaatgat gaaccatgtt tgggagacaa gtccatattc
tgtcaaatgg aagtgttggc acgatactgce tccataccag gttataacaa gttatgttgt gagtcctgea gcaagegeag tagcaccetg
ccaccaccat accttctaga agcetgetgaa actcatgatg atgtcatete taaccctagt gaccteccta gatctetagt gatgectaca
tetttggttc cttatcattc agagacccct gcaaagaaga tgtctttgag tagcatctct tcagtgggag gtecaaatge atatgetget
ttcaggccaa acagtaaacc tgatggtgct aatttacgcc agaggagtgc tcagcaagca ggaagtaaga ctgtgagact ggtcaccgta
ccatcctece cacccaccaa gagggtecac cteagttcag cttcacaaat ggetgetget tecttetttg cagecagtga ticaataggt
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Figure 27B (Continued)

gcttcttctc aggcaagaac ctcaaagaaa gatggaaaga tcattgacaa cagacgtccg acaagatcat ccaccttaga aagatgagaa
agtgaaccaa aaaggctaga aaccagagga aaacctggac aacctctcte ttcccatggt geatatgcett gtttaaagtg gaaatctcta
tagatcgtca gctcatttta tctgtaattg gaagaacaga aagtgcetggce tcactttcta gttgcttica tectectttt gttetgceatt gactcattta
ccagaattca ttggaagaaa tcaccaaaga ttattacaaa agaaaaatat gttgctaaga tigtgttggt cgctetctga agcagaaaag
ggactggaac caattgtgca tatcagctga ctttttgttt gttttagaaa agttacagta aaaattaaaa agagatacca atggtttaca
ctttaacaag aaattttgga tatggaacaa agaattctta gacttgtatt cctatttatc tatattagaa atattgtatg agcaaatitg cagetgttgt
gtaaatactq tatattgcaa aaatcagtat tattttaaga gatgtgtict caaatgattg tttactatat tacatttctg gatgttctag gtgcctgteg
ttgagtattg cctigtttga cattctatag gttaattttc aaagcagagt attacaaaag agaagttaga attacagcta ctgacaatat aaagggttit
gttgaatcaa caatgtgata cgtaaattat agaaaaagaa aagaaacaca aaagctatag atatacagat atcagcttac ctattgcctt
ctatacttat aatttaaagg attggtgtct tagtacactt gtggtcacag ggatcaacga atagtaaata atgaactcgt gcaagacaaa
actgaaaccec fctttccagg acctcagtag gcaccgttga ggtgtecttt gtttttgigt gtgtgtgtte ttttttaatt ticgcattgt tgacagatac
aaacagttat actcaatgta ctgtaataat cgcaaaggaa aaagttttgg gataacttat ttgtatgttg gtagctgaga aaaatatcat
cagtctagaa ttgatatttg agtatagtag agctttgggg ctttgaaggc aggttcaaga aagcatatgt cgatggttga gatatttatt ttccatatgg
ttcatgttca aatgticaca accacaatgc atctgactgc aataatgtgc taataattta tgtcagtagt caccttgetc acagcaaage
cagaaatgct ctctccaggg agtagatgta aagtacttgt acatagaatt cagaactgaa gatatttatt aaaagttgat ttitttttct tgatagtatt
titatgtact aaatatttac actaatatca attacatatt ttggtaaact agagagacat aattagagat gcatgctttg ttctgtgcat agagaccttt
aagcaaacta ctacagccaa ctcaaaagct aaaactgaac aaatttgatg ttatgcaaac atcttgeatt tttagtagtt gatattaagt
tgatgacttg tttcccttca aggaaacatt aaattgtatg gactcagcta gctgttcaat gaaattgtga attagaaaca ttittaaaag tttttgaaag
agataagtgc atcatgaatt acatgtacat gagaggagat agtgatatca gcataatgat titgaggtca gtacctgagce tgtctaaaaa
tatattatac aaactaaaat gtagatgaat taacctctca aagcacagaa tgtgcaagaa citttgcatt ttaatcgttg taaactaaca
gcttaaacta ttgactctat acctctaaag aattgetget acttigtgca agaactitga aggtcaaatt aggcaaattc cagatagtaa
aacaatccct aagectiaag tettttittt ttcctaaaaa ttcccataga ataaaattct cictagttta cttgtgtgtg catacatctc atccacaggg
gaagataaag atggtcacac aaacagtttc cataaagatg tacatattca ttatacttct gacctttggg ctttctttic tactaagcta aaaattcctt
tttatcaaag tgtacactac tgatgctgtt tgttgtactg agagcacgta ccaataaaaa tgttaacaaa atat
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Figure 28

ttttittttcagattgaaatcactttaatagcataacaacattttcagaccaggagtcacagatgaagaaaacattttgtcttccatttgcacaattctggtgagat
gtgtggtigcactggacaatcttacagacacatttticacattgagaacttaataaatagatacatacaatgtcaaactccacagacaatgagttatgagtgt
gattgttttcttattctgectectctgggttgggagattgeticeegttgggetgatggeggctgggtectctaggaggggtactcatactecteggcactgegac
ggccaaaatccatccageccatgtagtecccggtcacttatcetgtggetggggtccaggttctgcaggttcttaacgatggacattcgtccagaaggagctt
tccgggectgetggatgtatettgecagcagggegeccaggtgegetcgggactegecatecgttctetgegataccctcagetgectacggggegecte

ctctgeecgetgecageccggageccgegggatetgecgggaggeaccggetgegtcagggegecagecgecagtaccgnecatcagecacgecacagg

cacacgccgctgttcat
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Figure 29A

MSVKGMAIALAVILCATVVQGFPMFKRGRCLCIGPGVKAVKVADIEKASIMYPSNNCDKIEVIITLK
ENKGQRCLNPKSKQARLIIKKVERKNF
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Figure 29B

ctecttccaa gaagagcage aaagcetgaag tagcagcaac agcaccagca gcaacagcaa aaaacaaaca tgagtgtgaa
gggcatggct atagccttgg ctgtgatatt gtgtgctaca gttgttcaag gettceceat gttcaaaaga ggacgcetgic tttgcatagg
ccetggggta aaagcagtga aagtggeaga tattgagaaa gectccataa tgtacccaag taacaactgt gacaaaatag aagtgattat
taccctgaaa gaaaataaag gacaacgatg cctaaatcce aaatcgaage aagcaaggct tataatcaaa aaagttgaaa gaaagaattt
ttaaaaatat caaaacatat gaagtcctgg aaaagggcat ctgaaaaacc tagaacaagt ttaactgtga ctactgaaat gacaagaatt
ctacagtagg aaactgagac ttttctatgg ttttgtgact ttcaacitttt gtacagttat gtgaaggatg aaaggtgggt gaaaggacca
aaaacagaaa lacagtcttc ctgaatgaat gacaatcaga attccactgc ccaaaggagt ccagcaatta aatggatttc taggaaaagc
taccttaaga aaggetggtt accatcggag tttacaaagt gcetttcacgt tcttacttgt tgtattatac attcatgcat ttctaggcta gagaaccttc
tagatttgat gcttacaact attetgtigt gactatgaga acatttetgt ctctagaagt tatctgtetg tattgatcit tatgctatat tactatctgt
ggttacagtg gagacattga cattattact ggagtcaagc ccttataagt caaaagcatc tatgtgtcgt aaagcattce tcaaacattt
tttcatgcaa atacacayit ctttccccaa atatcatgta gcacatcaat atgtagggaa acattcttat gcatcatttg gitigtttta taaccaattc
attaaatgta attcataaaa tgtactatga aaaaaattat acgctatggg atactggcaa cagtgcacat atttcataac caaattagca
gcaccggtct taatttgatg tttitcaact tttattcatt gagatgtitt gaagcaatta ggatatgtgt gtttactgta cittttgttt tgatcegttt
gtataaatga tagcaatatc ttggacacat ttgaaataca aaatgttttt gtctaccaaa gaaaaatgtt gaaaaataag caaatgtata
cctagcaatc acttttactt tttgtaattc tgtcicttag aaaaatacat aatctaatca aaaaaaaaaa aaaaaaaaaa a
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Figure 30 A

MTRLTVLALLAGLLASSRAGSSPLLDIVGGRKARPRQFPFLASIQNQGRHFCGGALIHARFVMTA
ASCFQSQNPGVSTVVLGAYDLRRRERQSRQTFSISSMSENGYDPQQNLNDLMLLQLDREANLT
SSVTILPLPLQNATVEAGTRCQVAGWGSQRSGGRLSRFPRFVNVTVTPEDQCRPNNVCTGVLT
RRGGICNGDGGTPLVCEGLAHGVASFSLGPCGRGPDFFTRVALFRDWIDGVLNNPGPGPA"
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Figure 30B

ggatccactg gttcctgaca cectecacetg cecctggggg tgtggecate ttctagagag ggaaactgag gatcagtgea gaatgtaggg
ggagcccagg ctggeccagg gageagttgg cggtggaggc cttgggceaat ttceegtgtt cecactgagt ggggctgtee ctgggectgg
gcggggacgce caccaactge caaggcctgt gtataaggge agecgecgec ttagecacag acctgeeceg ccatgaceeg getgacagte
ctggecctge tggetggtet getggeatee tegagggeeg gtgagtgect ctetgtgeeg gtggteeccee atetgtgeta gggecegget
gccagggceag aactcagact taaagcacag agaaggcaag cggettggec tgggtcacac agcecagecceg gectggacga
tcccgegaaa ggegtgaggg cggacggtgt gcgggactca ggggeccect gtectettag ggagtgggac gatgggggag ggtgagteee
ccegeagecc cactgggtgg atagagetga ggetgeagcet tcacacgece teccggecac tgtgtggatt cttggggate tcagagcetgt
ctecececga cccaggctee agecececttt tggacategt tggeggeegg aaggegagge cecgecagtt cecgttectg gectecattc
agaatcaagg caggcacttc tgcgggggtg cectgateca tgeeecgcette gtgatgaccg cggecagctg cttccaaage cagtgagggg
teclggggag ggggectagg gggeatiggg getcagagaa ggggettggg gggettagge attcagtggg gotgettggt aggtgaggag
gggaggggat tgcaaaagga ggggctcagg gaaaggaggg ggctiggaga gggaaatggg gactgagttg aggagggacc
caaggatatt ggggggctca gatggaggag geccagagaa gggaaggggg tcagatggag gaggeccaga gaaaggaaga
ggctcagatg gaggaggtgc agtgaaggaa agggggtcag atgggggagg cccagagaag ggaagggget cagatggagg
agggggceca gagaaaggaa ggggctcaga tggaggaggt gcagagaagg gaagggagtc agatgggggg aggeccagag
aagggaaggg gctcagatgg aggaggtgca gagaagggaa ggggctcaga tggaggaggt gcagagaaga gaagggectc
agatggagga ggtgcagaga agagaagggc ctcagatgga ggaggtgcag agaagggaag ggcctcagat ggaggagatg
cggagaaggg aagggggtca gatggaggag gtgcagagaa gggaaggggg tcagatgggg gaggeccagg gaagggaagg
ggctcagatg gaggaggggc agagaaggga agggggtcag atgggggagg cccagggaag ggaagggget cagatgggag
aggcgcagag aagggaaggg ggtcagatgg aggaggtgca gagaagggaa gggggtcaga tgggggagge ccagataagg
gaatgggglc agatggggga ggtgcagaga agggaaggyg gtcagatggg ggaggeccag ataagggaag gggctcagat
ggaggaggtg cagagaaggg gagggggtca gatggaggag gctcagagaa gggaagggac tcagatggag gagggggcge
agagaagaga aggggctcag atggaggagg aggcgcagag aagggaaggg getcaagatg ggaaggggge cctggaaagt
cteggcetetg cttctgtaaa agcgggggag ttttcagggt gaaggattge agtctgecagg clgggatece cectaatttg caagecggcet
tgctetgtge ccaggeccca gectggtgte ctecctetge cetttectee getactctca ggaaccecgg ggttagcace gtggtgetgg
gtgectatga cctgaggegg cgggagaggc agtcecgeca gacgtittce atcagecagea tgagegagaa tggetacgac ccccageaga
acctgaacga cctgatgetg cttcaggtga gaggatggty ccacctgtga tcccageacce tcgggaggec gacgttagee agggaaacaa
glccaaactt ggtctctaca aaaaaataca aaaattagce gggagtggtg gegegceacct gtggeecctg tgettcagga ggecgaggeg
gaaggacggc ttgaggtcag gagttcgaga ccagcctggg caacatggec aaactcagte tctacaaaaa tatatatgtg tgtgtgtgtg
tgtgtatgtg tgtgtgtatg tgtgtatctt gccgggtgag gtggeteatg cetgtaatce cagceattttg ggaggecgag gtgggeggat
cacgaggtca ggagattgag accagccetgg ccaacatggt gaaacccecat ctctactaaa aatacaaaaa ttagccagge atggcagegg
gcgcctetag teccagcetac tcaggaggcet gaggcaggag aatcgcettga accegggagg cggagettge agtgageecga gategegece
ctgeactcea gectgggtaa cagagcecaga cectalctca aaaaaaactt ccaaaaacaa tacagcaaca catacagatg taccacggtt
cgegtatgga gecteetgtt ggtggagact gacgtegttt tcaaatgett ttgctatgac agaatcatgt gaatgttttt catgtttggt tittttcttt
gagaaaatga taaaattatc tcaaaaatat cattaaaaaa tttaaaaaag tagagacggg ggtttcacct tgttggccag tttggtcteg
aacteclgge ctcaagtgat ccacccacct tggectegea acgtgetggg aatacaggeg tgagccacceg cacceggecc ctgecgggaa
ttaaacgcaa accacttaca gactacagtt aatgtcgcetg acactictge tcccaggggt ccecatgagg cteccagteee cagggecacce
ctecectgac tecatttect tcccecagetg gacegtgagg ccaacctcac cagcagegtg acgatactge cactgectet gcagaacgee
acggtggaag ccggcaccag atgccaggtyg gecggetggg ggagecageg cagtggggygg cgtcteteec gttttcecag gtttgtcaac
gtgactgtga ccececcgagga ccagtgtege cccaacaacg tgtgeacegg tgtgetcace cgeegeggtg geatctgeaa tgtgagtget
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Figure 30B (Continued)

ccctgtggeg ggaggagggy tectgagagg tactgagetc tccgtggeag gagaaageaa gtgecaggetg agggeggeac
agcagggggg ccccaggatt gageattttc acggtaggag aaacagtatc tttttttttt tttttgagac agagtctcgc tctgtcgece
aggctggagt gtagtggegt gatctcggeg getcactgea acctcegect cetgggttca agegaticte ctgectcage ctectaagta
gctgggatta caggceatgeg ccaccacgcece cggctaattt tgtattttta gtagagacag ggtttetcea tgtgggtcag getggteteg
aactcctgac ctcatgatcg acccaccttg gectcccaaa gtgttaggat aacaggceatg agccacegtg cetggetgag aaacagtage
tatcaaacgc cggctgtgag ccacgtotgt getgggggtt ggggacccag caggeatggt agageceggte actgagggac tcaggegigt
gattgccagg ggaggggceac ctggeccage ctggaggtge caggaagctc cagaaagcaa ctgatcccaa agtccactag cagttaacca
gggcagagaa agagaagagc catgcaaagg ccctggggct ggatcaggac ttgtaggttc caggggcagce aagaggccte tgcagttctg
gggtggcgtg ggagecaggce cetgggacgce cetgacacag ctgetgectg cccaggggga cgggggeacc ccectegtet gecgagggect
ggeccacggce gtggectect tttceetgag geectgtgge cgaggecctg acttcttcac cegagtggeg ctettccgag actggatcga
tggtgttctc aacaacccgg gaccggggece agectagggg ggectgtgac cteccatgga geccagecce cgeccteecac accteeggeg
ctcegeacce accteccacg gecccgeccc tgeceeegcet ccggecagag gggecctgge tgtaataaag aagcecgatcet ctectetget
cctggtttet gttcattggt gggggaggag getgtgggga cgegtgagtg geaccticac cggecttagg ggcacccace gcaggtgeac
tgcctgtgea gatgtcagat gttcagagat tccctcaaag cecggggaag caggggctgg tgttatctge acccgacage ggggtgttgg
ggggaggccc aggttcagag aggttgggtg getgeccaga ggtcacacag tgaatgecgce ccagceacttt gggaggecga ggtgggegga
tcacctgagg tcaggagttc aagaccagec cggecaacct ggtgaaaccc catctctata aaaatacaaa aattagececgg geatgatgge
gggegectgt aatcccagtt acttgggagg clgaggcagg agaatcacct gaacccggga ggeggaggtt gcagegaacce gagatggege
cactgcactc cageectggge gacagegaga ctecagetca aaaaaaaaca aaaaccacgg gagaaaacgg ggaacattct cctcttggat

cc
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Figure 31A

MVSYWDTGVLLCALLSCLLLTGSSSGSKLKDPELSLKGTQHIMQAGQTLHLQCRGEAAHKWSLP
EMVSKESERLSITKSACGRNGKQFCSTLTLNTAQANHTGFYSCKYLAVPTSKKKETESAIYIFISD
TGRPFVEMYSEIPEIIHMTEGRELVIPCRVTSPNITVTLKKFPLDTLIPDGKRIIWDSRKGFIISNATY
KEIGLLTCEATVNGHLYKTNYLTHRQTNTIIDVQISTPRPVKLLRGHTLVLNCTATTPLNTRVQMT
WSYPDEKNKRASVRRRIDQSNSHANIFYSVLTIDKMQNKDKGLYTCRVRSGPSFKSVNTSVHIY
DKAFITVKHRKQQVLETVAGKRSYRLSMKVKAFPSPEVVWLKDGLPATEKSARYLTRGYSLIKD
VTEEDAGNYTILLSIKQSNVFKN LTATLIVNVKPQIYEKAVSSFPDPALYPLGSRQILTCTAYGIPQP
TIKWFWHPCNHNHSEARCDFCSNNEESFILDADSNMGNRIESITQRMAIIEGKNKMASTLVVADS
RISGIYICIASNKVGTVGRNISFYITDVPNGFHVNLEKMPTEGEDLKLSCTVNKFLYRDVTWILLRT
VNNRTMHYSISKQKMAITKEHSITLNLTIMNVSLQDSGTYACRARNVYTGEEILQKKEITIRGEHCN
KKAVFSRISKFKSTRNDCTTQSNVKH



U.S. Patent Jun. 7, 2011 Sheet 59 of 84 US 7,955,805 B2

Figure 31B

geggacacte ctctcggete ctcceccggea geggeggegg cteggagegg getecggggc tegggtgeag cggecagegg gectggegge
gaggattacc cggggaagtg gttgtctect ggetggagee gegagacggg cgetcaggge geggggecgg cggcggegaa
cgagaggacg gactctggeg geegggtegt tggecggggg agegegggea cegggegage aggecgegte gegetcacea tggteageta
ctgggacacc ggggtectge tgtgcgeget getcagctgt ctgcttctca caggatctag ttcaggttca aaattaaaag atcctgaact
gagtttaaaa ggcacccagc acatcatgca agcaggcecag acactgcatc tccaatgcag gggggaagcea geccataaat ggtetttgec
tgaaatggtg agtaaggaaa gcgaaaggct gagcataact aaatctgect gtggaagaaa tggcaaacaa ttctgcagta ctttaacctt
gaacacagct caagcaaacc acactggctt ctacagctgc aaatatctag ctgtacctac ttcaaagaag aaggaaacag aatctgcaat
ctatatattt attagtgata caggtagacc tttcgtagag atgtacagtg aaatcccega aattatacac atgactgaag gaagggagct
cgtcattcee tgccgggtta cgtcacctaa catcactgtt actttaaaaa agtttccact tgacactttg atccctgatg gaaaacgcat
aatctgggac agtagaaagg gcttcatcat atcaaatgca acgtacaaag aaatagggct tctgacctgt gaagcaacag tcaatgggea
titgtataag acaaactatc tcacacatcg acaaaccaat acaatcatag atgiccaaat aagcacacca cgcccagtca aattacttag
aggccatact cttgtcctca attgtactge taccactecc ttgaacacga gagttcaaat gacctggagt taccctgatg aaaaaaataa
gagagcttcc gtaaggcgac gaattgacca aagcaattcc catgccaaca tattctacag tgttcttact attigacaaaa tgcagaacaa
agacaaagga ctitatactt gtcgtgtaag gagtggacca tcattcaaat ctgttaacac ctcagtgcat atatatgata aagcattcat
cactgtgaaa catcgaaaac agcaggtgct tgaaaccgta getggcaagce ggtcttaccg getctetatg aaagtgaagg catttcecte
gccggaagtt gtatggttaa aagatgggtt acctgcgact gagaaatctg ctegcetattt gactegtgge tactcgttaa ttatcaagga
cgtaactgaa gaggatgcag ggaattatac aatcttgctg agcataaaac agtcaaatgt gtttaaaaac ctcactgeca ctctaattgt
caatgtgaaa ccccagatit acgaaaaggc cgtgtcateg tttccagace cggetceteta cecactggge agcagacaaa tectgactty
taccgcatat ggtatcecte aacctacaat caagtggttc tggcaccect gtaaccataa tcaticcgaa gecaaggtgtg actittgttc
caataatgaa gagtccttta tcctggatge tgacagcaac atgggaaaca gaattgagag catcactcag cgcatggcaa taatagaagg
aaagaataag atggctagca ccttggttgt ggctgactct agaattictg gaatctacat ttgcatagct tccaataaag ttgggactgt
gggaagaaac ataagctttt atatcacaga tgtgccaaat gggtticatg ttaacttgga aaaaatgccg acggaaggag aggacctgaa
actgtcttgc acagttaaca agttcttata cagagacgtt acttggattt tactgcggac agttaataac agaacaatgc actacagtat
tagcaagcaa aaaatggcca tcactaagga geactccate actcttaatce ttaccatcat gaatgtttce ctgcaagatt caggcaccta
tgcctgcaga gecaggaatg tatacacagg ggaagaaatc ctccagaaga aagaaattac aatcagaggt gagcactgca acaaaaagge
tgttttctct cggatctcca aatttaaaag cacaaggaat gatigtacca cacaaagtaa tgtaaaacat taaaggactc attaaaaagt
aacagttgtc tcatatcatc ttgatttatt gtcactgttg ctaactitca ggcicggagg agatgctcct cccaaaatga gttcggagat
gatagcagta ataatgagac cccegggcete cagetetggg ceececcattc aggeegaggg ggetgeteeg gggggecgac ttggtgcacg
tttggatttg gaggatcect geactgectt ctetgtgttt gttgetcttg ctgttttcte ctgectgata aacaacaact tgggatgatc ctttccattt
tgatgccaac ctctttttat ttttaagcgg cgecctatag t
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Figure 32A

MSDSVILRSIKKFGEENDGFESDKSYNNDKKSRLQDEKKGDGVRVGFFQLFRFSSSTDIWLMFV
GSLCAFLHGIAQPGVLLIFGTMTDVFIDYDVELQELQIPGKACVNNTIVWTNSSLNQNMTNGTRC
GLLNIESEMIKFASYYAGIAVAVLITGYIQICFWVIAAARQIQKMRKFYFRRIMRMEIGWFDCNSVG
ELNTRFSDDINKINDAIADQMALFIQRMTSTICGFLLGFFRGWKLTLVIISVSPLIGIGAATIGLSVSK
FTDYELKAYAKAGVVADEVISSMRTVAAFGGEKREVERYEKNLVFAQRWGIRKGIVMGFFTGFV
WCLIFLCYAVAFWYGSTLVLDEGEYTPGTLVQIFLSVIVGALNLGNASPCLEAFATGRAAATSIFE
TIDRKPIIDCMSEDGYKLDRIKGEIEFHNVTFHYPSRPEVKILNDLNMVIKPGEMTALVGPSGAGKS
TALQLIQRFYDPCEGMVTVDGHDIRSLNIQWLRDQIGIVEQEPVLFSTTIAENIRYGREDATMEDIV
QAAKEANAYNFIMDLPQQFDTLVGEGGGQMSGGQKQRVAIARALIRNPKILLLDMATSALDNES
EAMVQEVLSKIQHGHTIISVAHRLSTVRAADTIIGFEHGTAVERGTHEELLERKGVYFTLVTLQSQ
GNQALNEEDIKDATEDDMLARTFSRGSYQDSLRASIRQRSKSQLSYLVHEPPLAVVDHKSTYEE
DRKDKDIPVQEEVEPAPVRRILKFSAPEWPYMLVGSVGAAVNGTVTPLYAFLFSQILGTFSIPDKE
EQRSQINGVCLLFVAMGCVSLFTQFLQGYAFAKSGELLTKRLRKFGFRAMLGQDIAWFDDLRNS
PGALTTRLATDASQVQGAAGSQIGMIVNSFTNVTVAMIAFSFSWKLSLVILCFFPFLALSGATQTR
MLTGFASRDKQALEMVGQITNEALSNIRTVAGIGKERRFIEALETELEKPFKTAIQKANIYGFCFAF
AQCIMFIANSASYRYGGYLISNEGLHFSYVFRVISAVVLSATALGRAFSYTPSYAKAKISAARFFQL
LDRQPPISVYNTAGEKWDNFQGKIDFVDCKFTYPSRPDSQVLNGLSVSISPGQTLAFVGSSGCG
KSTSIQLLERFYDPDQGKVMIDGHDSKKVNVQFLRSNIGIVSQEPVLFACSIMDNIKYGDNTKEIP
MERVIAAAKQAQLHDFVMSLPEKYETNVGSQGSQLSRGEKQRIAIARAIVRDPKILLLDEATSALD
TESEKTVQVALDKAREGRTCIVIAHRLSTIQNADIAVMAQGVVIEKGTHEELMAQKGAYYKLVTT
GSPIS
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Figure 32B

gaatgatgaa aaccgaggtt ggaaaaggtt gtgaaaccitt ttaactctcc acagtggagt ccattatttc ctctggcttc ctcaaattca
tattcacagg gtcgttggct gtgggttgca attaccatgt ctgactcagt aattcttcga agtataaaga aatttggaga ggagaatgat
ggtitigagt cagataaatc atataataat gataagaaat caaggttaca agatgagaag aaaggtgatg gcgttagagt tggcttcttt
caattgtttc ggttttcttc atcaactgac atttggctga tgtttgtggg aagtttgtgt gcatttctce atggaatage ccagecaggce gtgctactca
tttttggcac aatgacagat gtttttattg actacgacgt tgagttacaa gaactccaga ttccaggaaa agcatgtgtg aataacacca
ttgtatggac taacagttcc ctcaaccaga acatgacaaa tggaacacgt tgtgggttge tgaacatcga gagcgaaatg atcaaatttg
ccagttacta tgctggaatt gctgtcgeag tacttatcac aggatatatt caaatatgct tttgggtcat tgccgeaget cgtcagatac
agaaaatgag aaaattttac tttaggagaa taatgagaat ggaaataggg tggtttgact gcaattcagt gggggagctg aatacaagat
tctctgatga tattaataaa atcaatgatg ccatagctga ccaaatggcce citttcattc agegcatgac ctcgaccate tgtggtttce tgttgggatt
tttcaggggt tggaaactga ccttggtiat tatttctgtc agccctctea ttgggattgg agcagecace attggtctga gtgtgtccaa gtﬂaéggac
tatgagctga aggcctatge caaagcaggg gtggtggctg atgaagtcat ttcatcaatg agaacagtgg ctgcttttgg tggtgagaaa
agagaggttg aaaggtatga gaaaaatctt gtgttcgcce agegttgggg aattagaaaa ggaatagtga tgggattctt tactggattc
gtgtggtgte tcatcttttt gtgttatgca gtggecttct ggtacggcetce cacacttgtc ctggatgaag gagaatatac accaggaacc
cttgtccaga ttttcctcag tgtcatagta ggagctttaa atcttggcaa tgectcetect tgtttggaag ccetitgcaac tggacgtgea
gcagccacca gceatttttga gacaatagac aggaaaccca tcattgactg catgtcagaa gatggttaca agttggatcg aatcaagggt
gaaattgaat tccataatgt gaccttccat tatccttcca gaccagaggt gaagattcta aatgaccica acatggteat taaaccaggg
gaaatgacag ctctggtagg acccagtgga getggaaaaa gtacagcact gcaactcatt cagegattct atgacceetg tgaaggaatg
gtgaccgtgg atggccatga cattcgetct cttaacattc agtggcettag agatcagatt gggatagtgg agcaagagce agtictgtic
tctaccacca ttgcagaaaa tattcgctat ggcagagaag atgcaacaat ggaagacata gtccaagetg ccaaggaggce caatgcectac
aacttcatca tggacctgce acagcaattt gacacccttg ttggagaagg aggaggcecag atgagtggtg gccagaaaca aagggtaget
atcgccagag ccctcatceg aaatcccaag attctgettt tggacatgge cacctcaget ctggacaatg agagtgaage catggtgcaa
gaagtgctga gtaagattca gcatgggcac acaatcattt cagttgctca tegettgtct acggtcagag ctgcagatac catcattggt
tttgaacatg gcactgcagt ggaaagaggg acccatgaag aattactgga aaggaaaggt gtttacttca ctctagtgac tttgcaaage
cagggaaatc aagctcttaa tgaagaggac ataaaggatg caactgaaga tgacatgctt gcgaggacct ttagcagagg gagctaccag
gatagtttaa gggcttccat ccggcaacge tccaagtcete agcetttctta cctggtgcac gaacctccat tagetgttgt agatcataag
tctacctatg aagaagatag aaaggacaag gacattcctg tgcaggaaga agttgaacct gcceccagtta ggaggattct gaaattcagt
gctccagaat ggcectacat getggtaggg tetgtgggtg cagcetgtgaa cgggacagte acacccttgt atgecttttt attcageccag
attctiggga ctttttcaat tcctgataaa gaggaacaaa ggtcacagat caatggtgtg tgcctacttt ttgtagcaat gggctgtgta tctcttttca
cccaatttct acagggatat gcctttgeta aatctgggga gcetcctaaca aaaaggcetac gtaaatttgg tttcagggca atgetgggge
aagatattgc clggtttgat gacctcagaa atagccclgg agcattgaca acaagacttg ctacagatge ttcccaagtt caaggggcetg
ccggctctca gatcgggatg atagtcaatt ccttcactaa cgtcactgtg gecatgatea ttgecttctc ctttagetgg aagetgagec tggtcatctt
gtgcitcttc ccettcttgg ctitatcagg agccacacag accaggatgt tgacaggatt tgectctcga gataagcagg coctggagat
ggtgggacag attacaaatg aagccctcag taacatcegce actgtigetg gaattggaaa ggagaggcegg ttcattgaag cacttgagac
tgagctggag aagceccttca agacagcecat tcagaaagcece aatatttacg gattctgctt tgectttgce cagtgceatca tgtttattge
gaattctget tcctacagat atggaggtta cttaatctcc aatgaggggc tecatttcag ctatgtgttc agggtgatct ctgcagtigt actgagtgea
acagctcttg gaagagcctt ctcttacacce ccaagttatg caaaagctaa aatatcaget gcacgctttt ttcaactgcet ggaccgacaa
cceccaatca gtgtatacaa tactgcaggt gaaaaatggg acaacttcca ggggaagatt gattitgitg attgtaaatt tacatatcct
tctcgacctg actcgcaagt tetgaatggt clctcagtgt cgattagtee agggeagaca ctggegtttg ttgggageag tggatgtgge
aaaagcacta gcattcagct gttggaacgt ttctatgatc ctgatcaagg gaaggtgatg atagatggtc atgacagcaa aaaagtaaat
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Figure 32B (Continued)

gtccagttce tecgetcaaa cattggaatt gtttcccagg aaccagtgtt gtttgectgt agcataatgg acaatatcaa gtatggagac
aacaccaaag aaattcccat ggaaagagtc atagcagcetg caaaacaggce tcagetgeat gattttgtca tgtcactcece agagaaatat
gaaactaacg ttgggtccca ggggtctcaa ctctctagag gggagaaaca acgcattgcet attgctcggg ccattgtacg agatcctaaa
atcttgctac tagatgaagc cacttctgec ttagacacag aaagtgaaaa gacggtgcag gttgctctag acaaagccag agagggtegg
acctgcattg tcattgccca tegcettgtee accatccaga acgcggatat cattgetgtc atggcacagg gggtggtgat tgaaaagggg
acccatgaag aactgatggc ccaaaaagga gcctactaca aactagtcac cactggatcce cccatcagtt gacccaatge aagaatctca
gacacacatg acgcaccagt tacaggggtt gtttttaaag aaaaaaacaa tcccagcacg agggattgct gggattgttt ttictttaaa
gaagaatntn nntattttac ttttacnnnc nttttcctac atcggaatcc aanctaattt ctaatggcect tecataataa tictgettta gatgtgtata
cagaaaatga aagaaactag ggtccatgtg agggaaaacc caatgtcaag tggcagctca geccaccacte agtgcticte tgtgcaggag
ccagtcctga ttaatatgtg ggaattagtg agacatcagg gagtaagtga cactttgaac tcctcaagga cagagaactg tctttcattt
ttgaaccctc ggtgtacaca gaggcgggtc tgtaacagge aatcaacaaa cgtttcttga gctagaccaa ggtcagattt gaaaagaaca
gaaggactga agaccagctg tgtttcttaa ctaaatttgt ctttcaagtg aaaccagctt ccttcatctec taaggctaag gatagggaaa
gagtgggatg ctctcangct gagggaggca naaagggaaa gtattancat gagctttcca nttagggctg ttgatttatg ctttaacttc
anantgagtg tagggtggtg anncta
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Figure 33A

MDTQTHSLPITHTQLHSNSQPQSRTCTRHCQTFSQSCRQSHRGSRSQSSSQSPASHRNPTGA
HSSSGHQSQSPNTSPPPKRHKKTMNSHHSPMRPTILHCRCPKNRKNLEGKLKKKKMAKRIQQV
YKTKTRSSGWKSN
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Figure 33B

agactcagct taatctgacc caagggctcc taccetgaac cagtagetgg gactatcece agggtaccece tgagagetge cccagectgg
ggtgagggta aggggtaggg ggctttgtet tggetgagee acatctetca caccectgtg gectgggeat cataatcage cccaactata
taaccaggtg ggcctgccag ggcetctgta aagctaggece tgctgggaga ggatgaggag gaggcecctge cetcaaacgt ggectectat
ggacacccag actcacagcc ttcctatcac ccacactcag ctecatagea actctcagee ccaaagecgc acctgcacce gecattgeca
aaccttcagce cagagttgca gacagagceca tegtggcage cggagecaga getccageca gagecccggec agecaccgea
acccaactgg agcccacagc tcatccggece accagageca gagtcccaac actagtccac caccaaageg ccacaaaaag actatgaact
cccaccacte tcccatgegg cecaccatee tgcactgeceg ctgceccaag aacagaaaga acttggaagg caagctgaaa aagaaaaaaa
tggccaagag gatccageag gtgtacaaaa ccaagacgeg gagctcaggt accctttaag gaggtagggga agggecaceg agccacagat
gatggagagc agaccttggg ggcagtgaga ggaaggcetge agccaggtca caaaggaacc acaggcaaga aggaagaggg
agaagagaaa caatggcagt tgg'ctagctg aatgtatgat acgttgacgg aaagtcttct ttgaaattgg atgggttgat taggaggatg
gaaagatgga cagatagcag ataagctaga tgaaagcatg aatggagttg agaggttggg ttgatgactg ggtgggtaaa caataaatag
gttatagaaa ggatagttgg aagaatgcat tggctgaatg ataggaagtt tggatacgat tagctggatg gatggataaa tggatgaatg
cactggcetgg ctagttattt ggttggttag gtagatgatc agtttgaaga ttgtggttgg tggatgaatt ggttagaaat agagttaaat agtigtagaa
gtittgatgg gttggtttga tiggttaaat attatcttaa tagagtaata tagagtaatt gaataaacag agagaagaat agatatctag
actaatggga tagaatggga aagaaatgtt gaataaatga atggaatgag tgaactaatg aatgggtgga tgacaaatgg aagggataaa
tggatggata cctggattca cataggtcaa aaggacactg acggtagtct aaactctatc tatgtcccat atcaatcaca aatgagtagt
tgtaagacct tacaggaggt caaggaggtc actgactica tgaagtgctc agctattaaa ggttectttc ccactcttat cccttaggat
ggaaatccaa ctaatgagac cgcactectt ggcttgttee tgegtgtitc acccaaagga gaaaatgeta ggatgaagtc aatcttettg
caggaacatg ttactatggt gatttctacg caacactaat taaagcttgt acctggaaga ctatccctga gtagtcattt tgatttcact
aataaaggtg ttatgtgttt tgggggcectg cacaggggca gaaatgaatg ggggtaggat gccaagaagc ctgecag
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Figure 34A

MGKSESQMDITDINTPKPKKKQRWTRLEISLSVLVLLLTHAVRMIALYATYDDGICKSSDCIKSAAR
LIQNMDATTEPCRDFFKYACGGWLKRNVIPETSSRYGNFDILRDELEVVLKDVLQEPKTEDIVAV
QKAKALYRSCINESAIDSRGGEPLLKLLPDIYGWPVATENWEQKYGASWTAEKAIAQLNSKYGKK
VLINLFVGTDDKNSVNHVIHIDQPRLGLPSRDYYECTGIYKEACTAYVDFMISVARLIRQEERLPID
ENQLALEMNKVMELEKEIANATAKPEDRNDPMLLYNKMRLAQIQNNFSLEINGKPFSWLNFTNEI
MSTVNISITNEEDVVVYAPEYLTKLKPILTKYSARDLQNLMSWRFIMDLVSSLSRTYKESRNAFRK
ALYGTTSETATWRRCANYVNGNMENAVGRLYVEAAFAGESKHVVEDUAQIREVFIQTLDDLTW
MDAETKKRAEEKALAIKERIGYPDDIVSNDNKLNNEYLELNYKEDEYFENIIQNLKFSQSKQLKKL
REKVDKDEWISGAAVVNAFYSSGRNQIVFPAGILQPPFFSAQQSNSLNYGGIGMVIGHEITHGFD
DNGRNFNKDGDLVDWWTQQSASNFKEQSQCMVYQYGNFSWDLAGGQHLNGINTLGENIADN
GGLGQAYRAYQNYIKKNGEEKLLPGLDLNHKQLFFLNFAQVWCGTYRPEYAVNSIKTDVHSPGN
FRIIGTLONSAEFSEAFHCRKNSYMNPEKKCRVW
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Figure 34 B

gattitaggt gatgggcaag tcagaaagtc agatggatat aactgatatc aacactccaa agccaaagaa gaaacagcga tggactcgac
tggagatcag cctcteggtc cttgtectge tectcaccat catagetgtg agaatgateg cactetatge aacctacgat gatggtattt
gcaagtcatc agactgcata aaatcagctg ctcgactgat ccaaaacatg gatgccacca ctgagcecttg tagagacttt ttcaaatatg
cttgcggagg ctggttgaaa cgtaatgtca ticccgagac cagctcecgt tacggcaact ttgacatttt aagagatgaa ctagaagtcg
ttttgaaaga tgtccttcaa gaacccaaaa ctgaagatat agtagcagtg cagaaagcaa aagcattgta caggtcttgt ataaatgaat
ctgctattga tagcagaggt ggagaacctc tactcaaact gttaccagac atatatgggt ggccagtage aacagaaaac tgggagcaaa
aatatggtgc ttcttggaca gelgaaaaag ctattgcaca actgaatict aaatatggga aaaaagtect tattaatttg tttgttggea
ctgatgataa gaattcigtg aatcatgtaa ticatattga ccaacctcga ctiggectece cttctagaga ttactatgaa tgcactggaa
tctataaaga ggcttgtaca gcatatgtgg attttatgat tictgtggcc agattgattc gtcaggaaga aagattgccc atcgatgaaa
accagcttge tttggaaatg aataaagtta tggaattgga aaaagaaatt gccaatgcta cggctaaacc tgaagatcga aatgatccaa
tgcttctgta taacaagatg agattggcce agatccaaaa taactttica ctagagatca atgggaagcec attcagetgg tigaatttca
caaatgaaat catgtcaact gtgaatatta gtattacaaa tgaggaagat gtggttgttt atgctccaga atatttaacc aaacttaagc
ccattcttac caaatattct gccagagatc ttcaaaattt aatgtcctgg agattcataa tggatctigt aagcagectc ageccgaacct
acaaggagtc cagaaatgct ttccgcaagg ccctttatgg tacaacctca gaaacagcaa cttggagacg ttgtgcaaac tatgtcaatg
ggaatatgga aaatgctgtg gggaggcttt atgtggaagc agcatttgct ggagagagta aacatgtggt cgaggatttg attgcacaga
tccgagaagt ttttattcag actttagatg acctcacttg gatggatgec gagacaaaaa agagagcetga agaaaaggcc ttagcaatta
aagaaaggat cggclaicct gatgacattg tttcaaatga taacaaactg aataatgagt acctcgagtt gaactacaaa gaagatgaat
acticgagaa cataattcaa aatttgaaat tcagccaaag taaacaactg aagaagctcc gagaaaaggt ggacaaagat gagiggataa
gtggagcagc tgtagicaat gcatittact cttcaggaag aaatcagata gtcticccag ceggceattet gcagecccece ttetttagtg
cccagcagtc caactcattg aactatgggg gcatcggcét ggtcatagga cacgaaatca cccatggctt cgatgacaat ggcagaaact
ttaacaaaga tggagacctc gttgactggt ggactcaaca gtctgcaagt aactttaagg agcaatccca gtgcatggtg tatcagtatg
gaaactittc ctgggacctg gcaggtggac agcaccttaa tggaattaat acactgggag aaaacattge tgataatgga ggtcttggtc
aagcatacag agcctatcag aattatatta aaaagaatgg cgaagaaaaa ttacticctg gacttgacct aaatcacaaa caactatttt
tcttgaactt tgcacaggtg tggtgtggaa cctataggec agagtatgeg gttaactcca ttaaaacaga tgtgcacagt ccaggcaatt
tcaggattat tgggactttg cagaactctg cagagttttc agaagcctit cactgecgea agaattcata catgaatcca gaaaagaagt
gecgggtitg gtgatctica aaagaagceat tgcagecctt ggctagactt gccaacacca cagaaatggg gaattcicta atcgaaagaa
aatgggccct aggggtcact gtactgactt gagggtgatt aacagagagg gcaccatcac aatacagata acattaggtt gtcctagaaa
gggtgtggag ggaggaaggg ggtctaaggt ctatcaagtc aatcatttct cactgtgtac ataatgctta atitctaaag ataatattac tgtttatttc
tgtttctcat atggtctacc agtitgctga tgtccctaga aaacaatgca aaacctttga ggtagaccag gattictaat caaaagggaa
aagaagatgt lgaagaatég agttaggcac cagaagaaga gtaggtgaca ctatagtita aaacacattg cctaactact agtttttact
tttatttgca acatttacag tccttcaaaa tccticcaaa gaattcttat acacattggg gecttggagce ttacatagtt ttaaactcat ttttgecata
calcagtiat tcattctgtg atcatttatt ttaagcactc ttaaagcaaa aaatgaatgt ctaaaatigt tttttgttgt acctgctttg actgatgctg
agattcttca ggcttcctge aattttctaa geaattictt getctatcte tcaaaacttg gtattitica gagatttata taaatgtaaa aataataatt
tttatatita attattaact acatttatga gtaactatta ttataggtaa tcaatgaata ttigaagtttc agcttaaaat aaacagttgt gaaccaagat
ctataaaigcg atatacagat gaaaatttga gactatttaa acttataaat catatigatg aaaagattta agcacaaact ttagggtaaa
aattgcgatt ggacagtigt ctagagatat atatactigt ggttttcaaa ttggactitc aaaattaaat cigtccctga gagtgtctct gataaaaggg
caaatctgca cctatgtagc tcigeatcte cigtetttic aggtttgtca tcagatggaa atattttgat aataaattga aattgtgaac tcattgctce
ctaagactigt gacaactgtc taacttiaga agtgcatttc tgaatagaaa tgggaggcct ctgatggacc tictagaatt ataagtcaca
aagagttctg gaaaagaact gtttactgct tgataggaat tcatctittg aggcttctgt tcctetettt tectgttgta ttgactattt tegttcatia
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Figure 34B (Continued)

ctigattaag attttacaaa agaggagcac ticcaaaatt cttatttttc ctaacaaaag atgaaagcag ggaatttcta tctaaatgat
gagtattagt tcectgtcte ttgaaaaatg cccatttgec titaaaaaaa aaagttacag aaatactata acatatgtac ataaattgca
taaagcataa gtatacagtt caataaactt aactttaact gaacaatggc cctglagcca gecacctgtaa gaaacagagce agtaccagceg
ctctaaaage acctectigt cactitatta ctcccagaac aacaactate ctgacticta atatcattca ctagcetitge ctggtttigt cttttatgea
gatagaatca atcagtatgt attcttttgt gcctggcette ttictctcag ccttacattt gtgagatice tetgtatigt getgattgtg gatcttttca
ttctcattge agaataatgt tctattgtgg gacttattac aatttgtica tectattgtt gatgggcact tgagaactit ccattttgge getattacaa
atagtgcaac tatgaatgta ctgcatgtta ccatcttact tgagcecttta atggacttat ttcticaaat ccttccaaaa attattataa gecattgaaat
tatagtitca agccaactgt ggataccctt accctttect cctitatcac aaccaccgtt acaagtatac ttatatticc ctaaaataca tttaaaactt
acctaagtga catttgtagt tggagtaata ggagcttcca getctaataa aacagcetgtce tctaacttat tttatticca tcatgtcaga
gcaggtgaag agccagaagt gaagagtgac tagtacaaat tataaaaagce cactagactc ttcactgtta getttttaaa acattagget
ccecateccta tggaggaaca actetccagt geotggatee cetetgtcta caaatataag attttctggg cctaaaggat agatcaaagt
caaaaatagc aatgcctccec tatccctcac acatccagac atcatgaatt ttacatggta ctetigtiga gttctataga gecttetgat
gtcictaaag cactaccgat tctitggagt tgtcacatca gataagacat atctctaatt ccatccataa atccagttct actalggctg agttctggte
aaagaaagaa agtttagaag ctgagacaca aagggttggg agctgatgaa actcacaaat gatggtagga agaagctctc gacaataccc
gttggcaagg agtctgecte catgcetgeag tgttcgagtg gattgtaggt gcaagatgga aaggattgta ggtgcaagct gtccagagaa
aagagtectt gttccagecc tattetgeca ctectgacag ggtgaccttg ggtattigea atattecttt gggectetge ttctcicace taaaaaaaga
gaattagatt atattggtgg ttctcagcaa gagaaggagt atgtgtccaa tgctgecttc ccatgaatct gictcccagt tatgaatcag
tgggcaggat aaactgaaaa clcccattta agtgtctgaa tcgagtgaga caaaatttta gtccaaataa caagtaccaa agttttatca
agtttgggte tgtgctgctg ttactgttaa ccatttaagt ggggcaaaac cttgctaatt tictcaaaag catttatcat tettgttgec acagetggag
ctetcaaact aaaagacatt tgttattttg gaaagaagaa agactctatt ctcaaagtit cctaatcaga aatttttatc agtticcagt ctcaaaaata

caaaataaaa acaaacgitt ttaatact
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Figure 35A

MAHKQIYYSDKYFDEHYEYRHVMLPRELSKQVPKTHLMSEEEWRRLGVQQSLGWVHYMIHEPE
PHILLFRRPLPKDQQK
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Figure 35B

agtctccgge gagttgttge ctgggcetgga cgtggttitg tetgetgege cegetctteg cgctetegtt teattttetg cagegegeca
cgaggatggc ccacaagcag atclactact cggacaagta cttcgacgaa cactacgagt accggcatgt tatgttacce agagaacttt
ccaaacaagt acctaaaact catctgatgt ctgaagagga gtggaggaga ctiggtgtcc aacagagtct aggctgggtt cattacatga
ttcatgagce agaaccacat attcttetet ttagacgacc tcttccaaaa gatcaacaaa aatgaagttt atctggggat cgtcaaatct ttttcaaatt
taatgtatat gtgtatataa ggtagtattc agtgaatact tgagaaatgt acaaatcttt catccatacc tgtgcatgag ctgtattctt cacagcaaca
gagcicagtt aaatgcaact gcaagtaggt tactgtaaga tgtttaagat aaaagttctt ccagtcagtt tttctcttaa gtgectgttt gagtttactg
aaacagitta cttttgttca ataaagtttg tatgttgcat ttaaaaaaaa aaaaaaa
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Figure 36

gagctcteca tgcacacclg ttactgtttc tgttittace tgtaaatatc tgtctctgac ttecatgtet catgcaccte tatagggeaa agactgtgte
ttaaacatca cggtagcctc agcatgtigt gcaatcaagyg ttitttigtt titgttcttt gtittitttt tggtattage titatttgta tcattttgaa atttitatca
aaaaagcagc gtgectgetg tggttcecat cetetgggat ttaggaatct ttaccegatt ctecatccaa gtetgtetit cgtattctag getettccta
aagttgtcat tcacatatac cctccagaat tttatagggt gtataatctg taacaactcg gaggaagcca attgeccttt agaaatatgg
ctgcaattgc ctcacttect gtgtcatgtg actctectag tcatcacatg acccatccac attgggaage cagaattact tgcaggagta
acctagtgcc tatagctatg gcaggtacct geatcecttgt tittgtttag tggatectct atccttcaga gactctggaa cecctgtget ctictectea
tclagtgacc ctgaggtgat ggagttttca agtccttcca gagaggtaag agagagagct cccaatcagc attgtcacag tgcttctgga
atcctggcac tggaatttaa tgaatgacag aclctctttg aatccaggge catcatggct ctttgagcaa ggcacagatg gaggggaggg
tcgaagttga aatgggtggg aagagtggtg gggagceatce tgattigggg tgggcagaga gttgtcatca gaagggttge agggagagct
gcaccecaggt gtetgtggge citgtcctaa tgaatgtggg agaccaggcec atgggcacec aaaggeagcet aagecctgec cgggagagta
gttgagggat ggagagggac ttgcttttca gtcattectc attctgtect caggaatgtc ccaagecttc gggtagggta ageatcatgg
ctggcagect cacaggattg cttctacttc aggcagtgte gtgggceatca gatgagtgag tcaaggcagt ggggaggtag cacagagect
cecttetgec tcatagtect ttggtagect tecagtaage tggtggtaga ctittagtag gtgetcaata aatcectittg agtgactgag accaactttg
gggtgaggat tittgaaacc glcttcagte tctccaaaca gotgtgteeg tictccacat cotigtcaga cctcacctet gettgtgete ceteectece
aggtggtgec cctgeatcee taaaagcettc agtacagcte ggtggtetgt gtetgcaatg ccacatactg tgactcttga ccccccgacc‘
tttcctgeee taggtgectt cagecgctac aagagcagaa geagtgggcea tiggatggag ctgagtacag gaccatacag getaattgea
ccggeacagg taaccattac acecttcace cccecgggeca ggetgggtee tectagagat aaacggtgte agtgatcace atggagtttc
teectgggea ctgataacce tgtggatgte ctcaggectg ctactgatce tgcagecaga agticcagaa agtgaaggga titggaggag
ccgtgacaga tgcaggtgec ctcaacatcc ttgeeetgte acceectgee cagaatttge tacttaaatg gtacttctct gaagaagatg
aggaggaaqgg ggacaggatg acatagagcc actgacactt ttctttgcca attctitgga coctgacttc tgcecatcee tgacattigg
ttcelgtctt aatgccagtg aaataagatt tcgecgecta teatctgeta actgetacgg actcaggetc agaaaggect gegeticace
caggtgccag cctecacagg ttccaaccca ggageccaag ttecttitgg ccctgactca gacactatta ggactggeaa gtgataagea
gagtcccata ctetectatt gactcggact accatatctt gatcatectt ttctgtagga atcggatata acatcatctg ggtacceatg gecagetgtg
acttctccat ccgeacctac acctatgcag acacccctga tgatttccag ttgcacaact tcagectcce agaggaagat accaagetca
aggtaggcat tctagcetttt tcaggeccty agggecctga tgtctgggag ttgagaaact gtagggtagg tetgctigta cagacatttt
gtccoctgct gtittgteet gggagtggga gggtgggggc taatggetga accggatgea ctggttgggc tagtatgtgt tccaactctg
gatgettcte tettcactac ctttgtetet agataccect gattcaccga gecctgcagt tggeecageg tecegtitea cteettgeca geccctggac
atcacccact tggctcaaga ccaggggage ggggaatggg aaggggecac tcaagggaca geccagagac atctaccacc
agacctgggc cagatacatt gtgaagtaag ggatcaacaa ggatgtggga tcaggactgg cctececttt ggecatgctg atctgtgtce
caaccctcaa celggtteea cttccagatc tgectgtect cagetcacct ttctacctte tgggectttc aaccttggge ctgtcagtct tgcccactec
atcaggcttc ctgttctcte ggtctggecc actttcttgg ctggatcatt catgaccttt ctettgecag gttectggat gectatgetg agcacaagtt
acagttctgg gecagtgacag gtgaaaatga gecttctget gggcetgttga gtggatacce cttccagtge ctgggctica cecctgaaca
tcagcgagac ttcattgeee gtgacctagg tectaccctt gccaacggta ctcaccacaa tgtccgecta clcatgetgg atgaccaacg
cttgctgetg ceccactggg caaaggtggt aaggectgga cetecatggt getccagtga cettcaaatc cagceatccaa atgattggct
cccaaactta gagggatttt tctacccaac tatggatece tagagcacca ttccceggga cetccagggt gecatggate ccacagttgg
gacttgaaac ctctctaggg ctgggggtgg tagctcatgg ctataattce ageactttgg gaaccaaggt gggtggatca cttgaaccta
aggagttcaa gatgagcctg ggaaacatgg tgaaacccta actctacaaa aaaaaaaata gaaaagttag ccgggtgtgg tggtggeacg
ctatagtcce agtattctgg aggctaagge gggaggttta gttgagecta ggaatttcag gotgcagtga getatgattg tgecactgta
clccagecty tgtgacagag ggagaccctg tctcaaaaac aaaaacaaaa aatccctcee aaaacctctg tagttgeatt cttcccacca
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Figure 36 (Continued)

cctaattcag gattcctaca agaggaacta gaagttccag aagectgtgg gcagggteca gggtgacttg ttcttecttt gcaggtactg
acagacccag aagcagctaa gtatgttcat ggtattgctg tacattggta cctggacttt ctggctccag ccaaagecac cctaagggag
acacaccacc tgttccccaa caccatgctc titgectcag aggectgtgt gggttccaag ttctgggage agagtgtgeg getaggetee
tgggatcgag ggatgcagta cagccacagc atcatcacag taagccacce cagtctcect tectgcaaag gagacctcag acccattagt
agtctcacca aagactgata gaagcccttc ctgtccaget ttccccaggt agectgecct tttgegcaac tetggggaac catgattcee
tgtcttgect ttecttcaca ggtetgcaca ccteattgec cettttgcaa ctactgaggce acttgcagcet gectcagact tetcagetec ccttgagatg
cctggatctt cacaccccca actecttage tactaaggaa tgtgeectca cagggetgac ctacccacag ctgectetee cacatgtgac
ccttacctac actctctggg gacccccagt gttgagectt tgtctetttg cetttgtect taccctagaa cetectgtac catgtggteg getggaccga
ctggaaccca tcattgtaga catcaccaag cacacgtttt acaaacagcc catgttctac caccttggece acticaggtg agtggagage
gggcaccccc attccatace aggectatcea tetectacat cggatggcett acatcactet acaccacgag ggagcaggaa ggtgttcagg
gtggaacctc ggaagaggca cacccatccc cttttgcace atggaggcag gaagtgacta ggtagcaaca gaaaacccca atgectgagg
ctggactgcg atgcagaaaa gcagggtcag tgcccageag catggcetcca ggectagaga geccagggeag agcectttgca ggagttatgg
ggtgggtecg tgggtgggceg acttcttaga tgagggtttc atgggaggta cccecgaggga ctetgaccat ctgttcccac attcagcaag
ttcattcctg agggctecca gagagtgggg ctggttgeca gtcagaagaa cgacccggac geagtggeac tgatgcatce cgatggctct
ccigttgtgg tcgtectaaa ccggtgaggyg caatggtgag gtctgggaag tgggcetgaag acagegttgg gggecttgge aggatcacac
tctcagcttc tecteeetge teectagete ctetaaggat gtgectcetta cecatcaagga tectgetgtg ggcettectgg agacaatctc
acctggctac tecattcaca cctacctgtg gegtegecag tgatggagea gatactcaag gaggceactgg getcagectg ggcattaaag
ggacagagtc agctcacacg ctgtctgtga ctaaagaggg cacaacaggg ccagtgtgag cttacagcga cgtaagccca ggggceaatgg
tttgggtgac tcactttcce ctetaggtgg tgcccaggge tggaggeccce tagaaaaaga tcagtaagec ccagtgtcece cccageccce
atgcttatgt gaacatgcgce tgtgtgetge ttgetttgga aactggectg ggtccaggec tagggtgage tcactgtceg tacaaacaca
agatcagggc tgagggtaag gaaaagaaga gactaggaaa gctgggecca aaactggaga ctgtttgtct ttcctggaga tnnnnnnctg
ggcccgtgga gcageagtgt cagcatcagg geggaagcect taaagecagea gegggtgtge ccaggeacce agatgattce tatggcacca
gccaggaaaa atggcagctc ttaaaggaga aaatgtttga gcccagteag tgtgagtggc tttattctgg gtggcageac cecgtgteegg
ctgtaccaac aacgaggagc acgggggcct ctggaagtca tgagagtaga aaaaccagtc ttggggagt
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Figure 37A

MTEGTCLRRRGGPYKTEPATDLGRWRLNCERGRQTWTYLQDERAGREQTGLEAYALGLDTKN
YFKDLPKAHTAFEGALNGMTFYVGLQAEDGHWTGDYGGPLFLLPGLLITCHVARIPLPAGYREEI!
VRYLRSVQLPDGGWGLHIEDKSTVFGTALNYVSLRILGVGPDDPDLVRARNILHKKGGAVAIPSW
GKFWLAVLNVYSWEGLNTLFPEMWLFPDWAPAHPSTLWCHCRQVYLPMSYCYAVRLSAAEDP
LVQSLRQELYVEDFASIDWLAQRNNVAPDELYTPHSWLLRVVYALLNLYEHHHSAHLRQRAVQK
LYEHIVADDRFTKSISIGPISKTINMLVRWYVDGPASTAFQEHVSRIPDYLWMGLDGMKMQGTNG
SQIWDTAFAIQALLEAGGHHRPEFSSCLQKAHEFLRLSQVPDNPPDYQKYYRQMRKGGFSFSTL
DCGWIVSDCTAEALKAVLLLQEKCPHVTEHIPRERLCDAVAVLLNMRNPDGGFATYETKRGGHL
LELLNPSEVFGDIMIDYTYVECTSAVMQALKYFHKRFPEHRAAEIRETLTQGLEFCRRQQRADGS
WEGSWGVCFTYGTWFGLEAFACMGQTYRDGTACAEVSRACDFLLSRQMADGGWGEDFESCE
ERRYLQSAQSQIHNTCWAMMGLMAVRHPDIEAQERGVRCLLEKQLPNGDWPQENIAGVFNKS
CAISYTSYRNIFPIWALGRFSQLYPERALAGHP
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Figure 37B

cccttgecta ctgcetcatgg gtgtggagac tgatatictg gaagactgat aggcagattt actattaaca aacacatagt ctgtggecca
gcaaagccac cccaatcect gcacaagggt aaaaggecag cattagagcea ctgcagcage aatgacggag ggcacgtgte tgeggegeeg
agggggceccc tacaagaccg agececgecac cgacctegge cgetggegac tcaactgega gaggggeegg cagacgtgga
cctacctgca ggacgagegc gecggecgeg agcagaccegg cetggaagec tacgecetgg ggetggacac caagaattac tttaaggact
tgcccaaage-ccacaccgcec tttgaggggg ctetgaacgg gatgacattt tacgtgggge tgcaggetga ggatgggeac tggacgggtg
attatggtgg cccacttttc ctcctgecag gectectgat cacttgecac gtggcacgca tecctetgee agecggatac agagaagaga
ttgtgcggta cctgeggtca gtgcagetee ctgacggtgg ctggggectg cacattgagg ataagtccac cgtgtttggg actgecgetca
actatgtgtc tctcagaatt ctgggtgttg ggcctgacga tcctgacctg gtacgagcce ggaacatict tcacaagaaa ggtggtgetg
tggccatcec ctectggggg aagttctgge tggetgtect gaatgtttac agetgggaag gectcaatac cetgttceca gagatgtgge
tgtttcctga ctgggcaccg geacaccect ccacactctg gtgecactge cggcaggtgt acctgeceat gagetactge tacgecgttc
ggctgagtge cgcggaagac cecgetggtec agagectceg ccaggagctce tatgtggagg acttcgecag cattgactgg ctggegcaga
ggaacaacgt ggccccegac gagetgtaca cgececacag ctggetgete cgegtggtat atgegetect caacctgtat gagcaccace
acagtgccca cctgeggeag cgggecgtge agaagetgta tgaacacatt gtggecgacg accgattcac caagagceate agcatcggec
cgatctcgaa aaccatcaac atgcttgtge getggtatgt ggacgggecee gectccactg cettccagga geatgtctee agaatccegg
actatctctg gatgggcctt gacggcatga aaatgcaggg caccaacggc tcacagatct gggacaccgc attcgecate caggcetetge
ttgaggcggg cgggcaccac aggcccgagt tttegteetg cotgcagaag getcatgagt tectgaggcet ctcacaggte ccagataace
ctccegacta ccagaagtac taccgccaga tgegcaaggg tggctictee ttcagtacge tggactgegg ctggategtt tetgactgea
cggctgaggc cttgaaggct gtgetgctce tgecaggagaa gtgtececat gtcaccgage acatceccag agaacggcte tgegatgetg
tggcetgtgct getgaacatg agaaatccag atggagggtt cgccacctat gagaccaage gtggggggea cttgetggag cigetgaace
ccteggagat cttcggggac atcatgattg actacaccta tgtggagtge acctcagecg tgatgcaggc gettaagtat ttccacaage
gtttcccgga gecacagggca geggagatce gggagaccct cacgcagggce ttagagttct glcggeggea gcagagggec gatggetect
gggaaggctc ctggggagtt tgcttcacct acggcacctg gtttggectg gaggcecticg cctgtatggg gcagacctac cgagatggga
ctgccetgtge agaggtcetee cgggectgtg acttectget gtcccggeag atggcagacg gaggetggag ggaggacttt gagtectgeg
aggagcggcg ttatttgcag agtgcccagt cccagatcca taacacatge tgggecatga tggaggetgat ggecgttcgg catcctgaca
tcgaggccca ggagagagga gtceggtgte tacttgagaa acagctccce aatggegact ggcegecagga aaacattget ggggtcttca
acaagtcctg tgccatetee tacacgagcet acaggaacat cttccceate tgggececteg geegcettete ccagetgtac cctgagagag
cccttgetgg ccaccectga gaacatgect acctgetggg tgecgtetgt gegticcagt gaggecaagg ggtectggec gggttgggga
gcccteccat aaccctgtct tgggcetccaa cecctcaacc tetatctcat agatgtgaat ctgggggeca ggetggagge agggatgggg
acagggtggg tggcttagac tctigatttt tactgtaggt tcatttctga aagtagcttg tcgggettgg gtgaggaagg gggcacagga
gecgtgacce ctgaggaggc acagegcctt ctgccaccte tgggcacggce ctcaaggtag tgaggctagg aggttttttc tgaccaatag
ctgagttctt gggagaggag cagctgtgec tgtgtgattc cttagtgtcg agtgggetct gggetgggat cggecctggg caggcttete
ctgcaccttt tgtctgetgg getgagggac acgagggceaa cectgtgaca atggcaggta gtgtgeatee gtgaatagee cagtgegggg
gttgctcatg gagcatcctg aggeegtgca gcagggagec cecatgecect gggtegtgag cttgectgeg tatggggtgg tgtcatggag
cctcatgecc ctgggtegtg agetcgectg agtatggggt ggtgtcatgg agecgceatac ceetgggttg tgagetegee tgcatatgea
gggtctgtca tggaacatcc caagtctgtg cagcagggag ccccatgece ctgggacatg aacccacctg cgtggaatge tgtttgtgag
gtgtctacag ggtttatagt agtctigtgg acacagaaat gcacagggga cacttacgga cacaga
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Figure 38

gacgacgact tgctgticga ggatgtgtac gagetgtgeg aggtgatcgg aaagggtcce ttcagtgttg tacgacgatg
tatcaacaga gaaactgggc aacaatttge tgtaaaaatt gttgatgtag ccaagttcac atcaagtcca gggttaagta
cagaagatct aaagcgggaa gecagtatct gtcatatget gaaacatcca cacattgtag agttattgga gacatatage
tcagatggaa tgctttacat ggttttcgaa ttgtgagtgt gtattttaat tcttaaaggg taaaacttga agcaatgttg
gtgttggata atgctaacac ttttctcttg aaatttagea gtagttgtga acttatctgt tcagaaagac ctaaagtcac
aagaaaaaag gattatgtca tcataaggtt tacagtggca aaggaagcaa aagetgggca tattcagtta ctcttcatge
tttcagcatg cttcagagaa gagact
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Figure 39

gagcctcaaa tatctccaaa atctgatacc aatcctittg attgtgaatt atattctgta getaccaaag aaggaagaag aaaactagga
aggagtaagc acaaagatct cttcacattc tccgggactg cggtaccaaa tatcagcaca gcacttcttg aaaaaggatg tagattitaa
tctgaacttt gaaccatcac tgaggtggcce cgecggttte tgagecttc
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Figure 40A

MDGKVAVQERGPPAVSWVPEEGEKLDQEDEDQVKDRGQWTNKMEFVLSVAGEIIGLGNVWRF
PYLCYKNGGGAFFIPYFIFFFVCGIPVFFLEVALGQYTSQGSVTAWRKICPLFQGIGLASVVIESYL
NVYYIIILAWALFYLFSSFTSELPWTTCNNFWNTEHCTDFLNHSGAGTVTPFENFTSPVMEFWER
RVLGITSGIHDLGSLRWELALCLLLAWVICYFCIWKGVKSTGKVVYFTATFPYLMLVILLIRGVTLP
GAYQGIIYYLKPDLFRLKDPQVWMDAGTQIFFSFAICQGCLTALGSYNKYHNNCYKDCIALCFLNS
ATSFVAGFVVFSILGFMSQEQGVPISEVAESGPGLAFIAFPKAVTMMPLSQLWSCLFFIMLIFLGL
DSQFVCVECLVTASIDMFPRQLRKSGRRELLILTIAVMCYLIGLFLVTEGGMYIFQLFDYYASSGIC
LLFLSLFEVVCISWVYGADRFYDNIEDMIGYRPWPLVKISWLFLTPGLCLATFLFSLSKYTPLKYNN
VYVYPPWGYSIGWFLALSSMVCVPLFWVITLLKTRGPFRKRLRHVITPDSSLPQPKQHPCLDGSA
GRNFGPSPTREGLIAGEKETHL



U.S. Patent Jun. 7, 2011 Sheet 77 of 84 US 7,955,805 B2

Figure 40B

gtaccggttc ggaattcceg ggtcgaccca cgegtecegga aggctacaga gagagecagg ttttggtgee atgcacacag ggaaacttag
agttcagaga gggggtgtga tttgcctgac ctcacacage aagttagaga cccagctcca cgactcattg tettgetgec cagagetget
ggctcecctg tttactctga getgatcgat caccttagea cacagetgge taggagagaa ccatgcagtc acttcggeca cacctgeceg
ttgacccttg ctacctcgge aggctttgat cecttetgac ctggaggceca gaggctaggce tgaggtcact cagcagacat caaggacctg
ggcagatggg ccggcetggga tggtggegag ctgtacagat aaaaagggac atgaaaatga aaagcccgag cctgagtttt catcacggtt
ccactcctga gtggtcttgg gtgaatcact tecatctgeca aggectggat ticctcatct gcaaactcag aaaactaagg ctttggecct
cgtcatcctg cccacccage ggggettcee aacccaccac acagecatgg acgggaaggt ggcagtgcaa gagegtgggce ctectgeggat
ctectgggte cccgaggagg gagagaagtt ggaccaggaa gacgaggace aggtgaagga tcggggecaa tggaccaaca
agatggagtt tgtgctgtca gtggccgggg agatcatigg getgggceaat gtctggaggt ttcectatet ctgctacaaa aacggaggtg
gagcctictt catccectac tteatcttct tetitgtctg cggceatceeg gtgttcttee tggaggtgge gttgggecaa tacaccagec aagggagtgt
cacagcctgg aggaagatct gccecctett ccagggceatt ggtetggeat ctgtggtcat cgagtcatat ttgaatgtct actacatcat
catccttgee tgggctctet tetacctgtt cagcetecttc actictgage tgecetggac gacctgcaac aacttitgga acacagagcea
ttgcacggac tttctgaacc actcaggagc cggcacagtg accccatttg agaattttac ctcacctgte atggaattct gggagagacg
agttctgggc atcacctcgg geatccatga cctgggcetee ctgegetggg agetggecect gtgectecetg ctegectggg teatctgeta
tttctgcate tggaaggggg tcaagtccac aggcaaggtg gtttatttca cagecacgtt teccgtacctg atgcettgtea ttttgetgat cagaggtgte
acccttcecg gagectacca gggcatcate tactacttga agccagattt gttccgectc aaggacceete aggtgtggat ggatgeggge
acccagatct tcttctectt tgecatetge caggggtgece tgacagecct gggecagctac aacaagtatc acaacaactg ctacaaggac
tgcategecce tetgetteet gaacagtgece accagetttg tggetgggtt tgttgtette teccatectgg gettcatgtc ccaagagcaa
ggggtgeeca ttictgaagt ggccgagtca ggteetggge tggecttecat cgectteceee aaggctgtga ctatgatgec cttatcccag
ctgtggtcct gectgttctt tatcatgetc atattcctag ggetggacag ccagtttgte tgtgtggagt gcctggtgoac agcctccata gacatgttcc
ccaggcagct ccggaagagce gggeggegeg agcetectcat cetcaccatc gecgtcatgt getacctgat agggctttte ctggtcaceg
agggcgggat gtacatcttc cagcetgtttg actactatgce ttccagtgge atatgectge tgttectgte attgtttgaa gtggtctgca taagetgggt
gtatggggceg gaccgtttct atgacaacat tgaggacatg attggctace ggeccatggec cetggtgaag atcteetggce tettcctgac
ccctggactt tgectggeca ctttectett ctecttgage aagtacacece cectcaagta caacaacgtc tatgtgtace cgeectgggg
atactccatt ggetggttce tggcetetgte cteecatggte tgtgteecac tettegtegt catcacecte ctgaagactc ggggtecttt caggaagegt
ctgcgtcacg tecatcacccec tgactcecagt ctgccacage ccaagcaaca teectgettg gatggeagtg ctggecggaa ctttgggece
tccccaacaa gggaaggact gatagccggg gagaaggaga cccatttgta gggtgtggee agagegagge ggctectaag ccgggaacct
aggtcagggc caccctccat tetcagegga cagcectetge ctetgtetee tgccacaate ctgetgggaa ctetggagag ccacaggceac
ccccagcetgg aggecagact cetetetigt getagetgga gecagctectt ceoctttget gataacacca ccactgggac gtgecatgtt
gggacgecac tcectgtgga aggeaccate gtttttataa aggggggtet tttiggagge cgecatctga ttgcaacacc tcgagttatg
aggattccac tgtggggatg cclcttgtta gagegtactg cattigtaca cggggagagg agctataatt ggaacgcaca ctgccgteca
atgtggagag cctgatggga caataccctg ttggaagtga caactgaaca cactgtgttg gatcggaggt tcegttaggg gatecttect
taggcttaac gacagaggca agcctttgca tgcegtcagt ctggagtttc ctcecgagtcet ctcatggeat ctecagcetec tgeectagtt
ccgceactgtt cttgcagtgt ttcatcaact cctggagceat tggaatggaa ggggettggg agatgattee tagacttcac aaacactcgg
catgccicee tgcactgtec gttectetge ccaaggecga tattgctaac tgatcacaga ttetttccca cetcacaate ctecgaatgt
gctccaggeg acaccatttg ccatcetget tctaacgeaa accectgact tcatggatga ggaacctgga gaccaaagag acaaagggac
titttcaagt tcacatgggg acccccttct tgggggecag agatatgact aaaaccttat ctecttgtge tcaggcecagt gtottcccat
taaccccctg ccttagttaa caagtgtgta tggattgeca
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Figure 41A

MGTQKVTPALIFAITVATIGSFQFGYNTGVINAPEKIIKEFINKTLTDKGNAPPSEVLLTSLWSLSVAI
FSVGGMIGSFSVGLFVNRFGRRNSMLIVNLLAVTGGCFMGLCKVAKSVEMLILGRLVIGLFCGLC
TGFVPMYIGEISPTALRGAFGTLNQLGIVVGILVAQIFGLEFILGSEELWPLLLGFTILPAILQSAALP
FCPESPRFLLINRKEEENAKQILQRLWGTQDVSQDIQEMKDESARMSQEKQVTVLELFRVSSYR
QPIISIVLQLSQQLSGINAVFYYSTGIFKDAGVQEPIYATIGAGVVNTIFTVVSLFLVERAGRRTLHM
IGLGGMAFCSTLMTVSLLLKDNYNGMSFVCIGAILVFVAFFEIGPGPIPWFIVAELFSQGPRPAAM
AVAGCSNWTSNFLVGLLFPSAAHYLGAYVFIFTGFLITFLAFTFFKVPETRGRTFEDITRAFEGQA
HGADRSGKDGVMEMNSIEPAKETTTNV



U.S. Patent Jun. 7, 2011 Sheet 79 of 84 US 7,955,805 B2

Figure 41B

atggggtggg gtggggcetgg gggcttgteg cectttcagg ctecaccectt tgcggagattataaatagte atgatcccag cgagacccag
agatgcctgt aatggtgaga cittggatcc ttcctgagga cgtggagaaa acttictgct gagaaggaca ttttgaaggt titgttgget
gaaaaagctg tttctggaat caccecotaga tetticttga agacttgaat tagattacag cgatggggac acagaaggte accccagctc
tgatatttgc catcacagtt gctacaatcg gctctttcea atttggetac aacactgggg tcatcaatge tcctgagaag atcataaagg
aatitatcaa taaaacttty acggacaagg gaaatgccce accctetgag gtgetgetca cgtetetetg gtecttgtet gtggecatat
tttccgtcgg ggatatgate ggctectttt ccgtcggact citcgtcaac cgetttggca ggegceaatte aatgetgatt gtcaacctgt tggetgtcac
tggtggctge tttatgggac tgtgtaaagt agctaagtcg gttgaaatge tgatcctggg tegcttggtt attggectct tetgeggact ctgcacaggt
titgtgccea tgtacattgg agagatctcg cotactgece tgeggggtge ctttggeact ctcaaccage tgggceategt tgttggaatt
ctggtggece agatetttgg tetggaatte atccttigggt ctgaagaget atggecgetg ctactgggtt ttaccatect tectgetate ctacaaagtg
cagccecttce attitgcect gaaagtceca gatttttget cattaacaga aaagaagagg agaatgctaa gecagatecte cageggttgt
ggggcaccca ggatgtatcc caagacatcc aggagatgaa agatgagagt gcaaggatgt cacaagaaaa gcaagtcacc gtgctagage
tctttagagt gtccagctac cgacagcecca teatcattte cattgtgete cagcetetetc agcagetcic tgggatcaat getgtgttet attactcaac
aggaatcttc aaggatgcag gtgticaaga geccatctat gccaccateg gegegggtgt ggttaatact atcttcactg tagttctet atitctggtg
gaaagggcag gaagaaggac tctgcatatg ataggcectty gagggatgge titttgttce acgcetcatga ctgtttcttt gttattaaag
gataactata atgggatgag ctttgtctgt attggggcta tcttggtctt tgtagecttc tttgaaattg gaccaggcecc cattceetgg tttattgtgg
ccgaactctt cagccaggge ceeegeceag ctgegatgge agtggeegge tgetccaact ggacctceaa cttectagte ggattgetet
tcceetcege tgctcactat ttaggagect acgtttttat tatcttcace ggettectea ttaccttett ggcttttace ticttcaaag tecctgagac
ccgtggceagy actittgagg atatcacacg ggcecttigaa gggcaggcac acggtgcaga tagatctgga aaggacggceg tcatggagat
gaacagcatc gagcctgcta aggagaccac caccaatgtc taagtcgtge ctecttccac ctecctceeg geatgggaaa gecacctete
ccicaacaag ggagagacct catcaggatg aacccaggac gettctgaat getgetactt aattecttte tcatcccacg cactccatga
gcaccccaag getgeggttt gttggatctt caatggcttt ttaaatttta tticctggac atcctcttet gettaggaga gaccgagtga acctacctte
atttcaggag ggattggccg cttggcacat gacaactitg ccagcttttc ctceettggg ttctgatatt gecgeactag gggatatagg
agaggaaaag taaggtgcag ttcccecaac ctcagactta ccaggaagea gatacatatg agtgtggaag ccggagggtg tttatgtaag
agcaccttcc tcacttccat acagctctac gtggcaaatt aacttgagtt ttatttattt tatcctctgg tttaattaca taattitttt ttttttactt
taagtttcag gatacatgtg ccgaatgtgc aggtitgtta cataggtata tatatgccat gatggaaata titatttttt taagcgtaat tttgccaaat
aataaaaaca gaaggaaatt gagattagag ggaggtgttt aaagagaggt tatagagtag aagatttgat gctggagagg ttaaggtgca
ataagaattt agggagaaat gttgttcatt attggagggt aaatgatgtg gtgectgagg tetgtacgtt acctcttaac aattictgte cttcagatgg
aaacicttta actictcgta aaagtcatat acctatataa taaagctact gatttccttg gagctttttt ctttaagata atagtttaca tgtagtagta
cttgaaatct aggattatta actaatatgg gcattgtagt taatgatggt tgatgggttc taattttgga tggagtccag ggaagagaaa gtgatttcta
gaaagcctgt tcccctcact ggatgaaata actecttctt gtagtagtct cattacttit gaagtaatce cgecacctat ctcgtgggag
agccatccaa ataagaaacc taaaataatt ggttcttggt agagattcat tatttttcca cttigttctt taggagatit taggtgttga ttttctgttg
tattttaact cataccttta aaggaattcc ccaaagaatg tttatagcaa acttggaatt tgtaacctca getctgggag aggattttit tctgagegat
tattatctaa agtgtgtigt tgctttaggc tcacggcacg cttgcgtatg tctgttacca tgtcactgtg gtcctatgec gaatgeccte aggggacttg
aatctttcca ataaaccagg tttagacagt atgagtcaat gtgcagtgta geccacactt gagaggatga atgtatgtge actgtcactt
tgctctgggt ggaagtacgt tattgttgac ttattttcte tgtgtttgtt cctacagecc ctttttcata tgttgceteag teteectttc cettcttggt
gcttacacat ctcagaccct ttagccaaac ccttgtcagt gacagtattt tggttcttag tictcactgt teectetget cetggagect ttgaataaaa
atgcacgtag ctgaggeegg atgeggtgge tcacgectgt aatcccagea ctttgggagg cetaggegag cggtcagggg ttcgagacca
gtctggecaa catcgtgaaa ccctgtctct actaaaaatg caaaaattag ccgggegtgg tggegggegce ctgtaatcee agetacttgg
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Figure 41B (Continued)

gaagctgagg cgggagaatc atgtgaaccc gggacgcagg ggttgcagtg agcggagate geatcattge actctagect gggccacagg
gcgagactce gtctcaaaaa aaaaaaaatg cacatagcta tegagtgtge tttagcttga aaaggtgacc ttgcaactic atgtcaactt
tctggctect caaacagtag gitggcagta aggcagggte ceatttctca ctgagaagat tgtgaatatt tccatatgga tittctattg ttactctggt
tetttgtttt aaaataaaaa ttctgaatgt acacg
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Figure 42

gccgagagceg ggatecgege teceteggte cttecteect coectettge ggecteeege tgteatctgg ageegetect geecgeccect
ggcggegacce gcgggaaggg ccggececca tecgeaceec tgacccegga ggtcaacaac gggatgatee ctgggtecea
ggggaagaga catcacccag taggagggag tacggtctag acagaggcca cgagggegag agggggcgag agtggagagt
ggcecagetg gecagggteg tetaagtgag aggaaaaggg agagggeggt tgagaccagg cectgaattc cgegticate ttatectgag
gtctgtgggg acctgttgaa ggactgggge aggggacgga cgegggceate cticcatttg gaacagecat tccggeagea tcaggatggg
gcggaggceaa ageggggagt gggegaggcea agtggtgetg taaacctgtg cgagaagggg geggtgacte taagggeagg
aaggagcect ggtcacacac acactcccac gecaaggtatt cagtgecgag tgtggecttg gitgctaggat tcaaagagga aaggaagaaa
actticcatt ctaaaagaaa ctccacgtga ggcgaagaag atgaaatata gtcagaaaac cataccagta ggtggtaggt aaatgcagaa
gtatttaaga gctcatacag gagtacctgc ctcaggacag ggaatctgag atgetctgca gagetggate ttaaagaacg gattaagtty
ataaatgatg catacgacat cctatagaag actgtcacca ccccacctea ctgatcagee ctetgectac agecacacce acagaacatt
cagccatttc tcetgtggtt cccagectge agcacagegt ctgcacgtgg tgagggcetee caaatctetg aggaatgaat ggctcactge
tgagagcaac cttctgggag ttcagggceat gtggaactgg aataagagca acgtgtgaac agattacagg aaggcaatgc aggacagctg
gaccctiigg ggggaaactt atggggaaca cagtttictt acttataagc actgagattg cctgagaggg gagagatgat gcagagtgtc
ccaaatgtat tigacgtgga atccttttac cagcgaaaca tctcttggge ctagagtict gaaaattgcea ctttgaaaaa cactgctetc
agctcttaca aacctcgtgt tttcatccta actgtgettc agagaattgt gtcccagecag gaaaggaaac cecegtataa ttcectacgt
tgctagcatt tggaagtggg atgaaaatgg accta_cattc aaacccctaa tttcaagete tgaaggaggt accaggatec atcacgatge
ttgtaaaatt gttcctttca ttttcctggt tgtaaactta tgcagactgt aaagtcaagg caagectgtg cccagcaaat aataagaaaa
taagggaggc atggtaaaca aaacaaaaca ctttgagagt tggtcaactt getgttattt tgagctgttt ctaaaaatct cagggtagat
tcectecect gettgectec ttaacccagt cotttttett cetectccag gaactcetgga atgetgacct acagtctgag ttectgtgece ctigeetggg
gctgactcte tacttgacct gtaacccaca actgggcaag agaaaattct gcagccacag ctetgaggac atgagcaaaa tggtttccag
acggaatgtc aaggattcce atgaagtgtc agggagtctt caggccacac ttcaggttat ctecttetct ttcectttte tgettcacac ttgeteteat
cetctttcte accecacatce tggtcagagg agataggaag gttettgtta cetggtacaa gacaactttt ggaatceccag atattcagat
tatttccect titectettt gcaaatgata atactcacag ccaagaggcea tcacccggat ccgaggetgc tictecttag gacatgcaga
cagaaggaga aggcggggct ggcagectce agtccacage cteectttet tettceggeg atgattaact aggectagac aatggagate
tacggcatac geccagggec tecteticte aageatggct gatcagtcac tttccegtet atecttcatt tatigaagee aactatgaac
gactaaagga aggatgagaa aagtcaccca aagtcaaagg ggacagegtg ggagactgtt ctagacagaa ggaaacacct
ftgcaaagac cctgaggaag gcaggggact ctccaggage agaagggctg tgtggcttca gagtccacaa aagagagceag atacaggaca
ctggctagag caggcecctgg ageccgetge tgtcctggag geettgggga ggeccagtgt tcccagggtg gaagaagtag gggacagcett
gacgtagtgg ctgttgatca gctgatatgg aagtatgtca tittattaac aattgagaaa ggagtgetgt gcaattccat tcaatgecag
tgatgcttat ggccgttttt atgagttctg tcattttcaa atgagcaaga ggaagcectct aagggggttt aagcagggac tgacgtaatc
agatcligtgt tittccaaag ggagagggag aaaaagaaca tttcttattt ttcaaaaaag gtaatgcaaa agcatcattc cacaattctc
ftgtaatgaa aaaaataaat gcaaacttaa gcaaatccat cattctgaaa gaaaaaaaaa aaaaaaaaaa aaaaaaaaaa

aaaaaaaaaa aa
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Figure 43A

MPLLWLRGFLLASCWIIVRSSPTPGSEGHSAAPDCPSCALAALPKDVPNSQPEMVEAVKKHILN
MLHLKKRPDVTQPVPKAALLNAIRKLHVGKVGENGYVEIEDDIGRRAEMNELMEQTSENTFAESG
TARKTLHFEISKEGSDLSVVERAEVWLFLKVPKANRTRTKVTIRLFQQQKHPQGSLDTGEEAEEV
GLKGERSELLLSEKVVDARKSTWHVFPVSSSIQRLLDQGKSSLDVRIACEQCQESGASLVLLGKK
KKKEEEGEGKKKGGGEGGAGADEEKEQSHRPFLMLQARQSEDHPHRRRRRGLECDGKVNICC
KKQFFVSFKDIGWNDWIIAPSGYHANYCEGECPSHIAGTSGSSLSFHSTVINHYRMRGHSPFANL
KSCCVPTKLRPMSMLYYDDGQNIIKKDIQNMIVEECGCS
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Figure 43B

tccacacaca caaaaaacct gcgegtgagg ggggaggaaa agecagggcct ttaaaaaggc aatcacaaca acttttgetg ccaggatgec
cttgctttgg ctgagaggat ttetgttgge aagttgetgg attatagtga ggagttccee caccecagga tecgagggge acagegegge
cceecgactgt cegtectgtg cgetggecge cetecccaaag gatgtaceea actctcagee agagatggtg gaggecgtca agaagceacat
tttaaacatg ctgcacttga agaagagacc cgatgicacc cagcecggtac ccaaggeggce gettctgaac gegatcagaa agcttcatgt
gggcaaagtc ggggagaacg ggtatgtgga gatagaggat gacattggaa ggagggcaga aatgaatgaa cttatggagc agacctcgga
gatcatcacg tttgccgagt caggaacagc caggaagacg ctgcacttcg agatttccaa ggaaggcagt gacctgtcag tggtggageg
tgcagaagtc tggctcttce taaaagtcce caaggccaac aggaccagga ccaaagtcac catcegectce ttccagcage agaagcacce
gcagggcagce ttggacacag gggaagaggc cgaggaagtg ggcttaaagg gggagaggag tgaactgttg ctetctgaaa aagtagtaga
cgctcggaag agcacctgge atgtettece tgtctccage ageatccage ggttgctgga ccagggceaag agetcectgg acgttcggat
tgcctgtgag cagtgecagg agagtggege cagettggtt ctectgggca agaagaagaa gaaagaagag gagggggaag
ggaaaaagaa gggcggaggt gaaggtgggg caggagcaga tgaggaaaag gagcagtcgce acagaccittt cctcatgcetg
caggccegge agtctgaaga ccaccctcat cgeeggegte ggeggggctt ggagtgtgat ggcaaggtea acatctgetg taagaaacag
ttcttigtca gtttcaagga catcggcetgg aatgactgga tcattgctee ctetggcetat catgecaact actgecgaggg tgagtgeccg
agccatatag caggcacgtc cgggtectea cigtecttce actcaacagt catcaaccac taccgeatge ggggeceatag cecctttgec
aacctcaaat cgtgcetgtgt gecccaccaag ctgagacccea tgtccatgtt gtactatgat gatggtcaaa acatcatcaa aaaggacatt
cagaacatga tcgtggagga gtgtgggige tcatagagtt gcccagecca gggggaaagg gagcaagagt tgtccagaga agacagtgge
aaaatgaaga aatttttaag gtitctgagt taaccagaaa aatagaaatt aaaaacaaaa caaaacaaaa aaaaaaacaa aaaaaaacaa
aagtaaatta aaaacaaacc tgatgaaaca gatgaaacag atgaaggaag atgtggaaat cttagcctgce cttagccagg gctcagagat
gaagcagtga agagacagat tgggagggaa agggagaatg gtgtaccctt tatttcttct gaaatcacac tgatgacatc agttgtttaa
acggggtatt gtcctttcce cecttgaggt teccttgtga gettgaatca accaatcetga tetgcagtag tgtggactag aacaacccaa

atagcatcta gaaagccatg agtitgaaag ggcccatcac aggcactttc ctagcctaat
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Figure 44

MGLAEYFGFD DHDTDLRTEL VAGLTTFLAM SYIVLVNPVV MTQRTTAGEV VKPGIALANY
SHDQTVQMLA VVTLLASGVA MLVMAFYANR PFALAPGLGL NAFFAFTVVG TLGVPWQTAL
AAVFTEGLLF IVLTAVGARE YVITLFPEPYV KLAVGTGIGL YLAIGLEAM GIVVGDAGTI
LALGNLAQNP VAVVSILGLF FTIALHARGV TGSIVLGHIA TAATGGVLTF AGVVDPGVLI
GDFVRTGGIA TQRLPHAQYD ITPLVGAFLA GFQDIDAFSF ALIVFTFFFV DFFDTAGTLV
GVGQAGGFLN TDGNLPDADE PLMADAIGTT FGAIIGTSTV TTYIESATGV EEGGRTGMVA
LVVAVLFFLS LLVVPLAAAI PQYASHIALV VVALLMLANV TAIDWDDITH SIPAGLTIIV
MPFTYSIAYG IAAGIVSYPV VKVATGDADE VAIGQWLLAA AFIVYFYVRT SGVLAAAV
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NUCLEIC ACIDS AND POLYPEPTIDES
USEFUL FOR DIAGNOSING
COMPLICATIONS OF PREGNANCY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of the filing date of U.S.
provisional application No. 60/636,275, filed Dec. 15, 2004,
herein incorporated by reference.

STATEMENT AS TO FEDERALLY SPONSORED
RESEARCH

This research was funded, in part, by NIH Grant R0O3
DKO064255-02. The U.S. government has certain rights to the
invention.

FIELD OF THE INVENTION

In general, this invention relates to the detection and treat-
ment of subjects having a pregnancy related hypertensive
disorder.

BACKGROUND OF THE INVENTION

Pre-eclampsia is a syndrome of hypertension, edema, and
proteinuria that affects 5 to 10% of pregnancies and results in
substantial maternal and fetal morbidity and mortality. Pre-
eclampsia accounts for at least 200,000 maternal deaths
worldwide per year. The symptoms of pre-eclampsia typi-
cally appear after the 20” week of pregnancy and are usually
detected by routine measuring of the woman’s blood pressure
and urine. However, these monitoring methods are ineffective
for diagnosis of the syndrome at an early stage, which could
reduce the risk to the subject or developing fetus, if an effec-
tive treatment were available.

Currently there are no known cures for pre-eclampsia.
Pre-eclampsia can vary in severity from mild to life-threat-
ening. A mild form of pre-eclampsia can be treated with bed
rest and frequent monitoring. For moderate to severe cases,
hospitalization is recommended and blood pressure medica-
tion or anticonvulsant medications to prevent seizures are
prescribed. If the condition becomes life threatening to the
mother or the baby the pregnancy is terminated and the baby
is delivered pre-term.

The proper development of the fetus and the placenta is
mediated by several growth factors or angiogenic factors.
Careful regulation of angiogenic and mitogenic signaling
pathways is critical for maintaining appropriate proliferation,
migration, and angiogenesis by trophoblast cells in the devel-
oping placenta. While several of these factors, such as VEGF
and PIGF, have been identified, there are still many proteins
for which a role in the pathogenesis of pre-eclampsia or
eclampsia has not yet been identified.

There is a need for methods of accurately diagnosing sub-
jects at risk for or having pregnancy related hypertensive
disorders, such as pre-eclampsia or eclampsia, particularly
before the onset of the most severe symptoms. A treatment
that would save maternal and fetal lives and prevent prema-
ture deliveries is also needed.

SUMMARY OF THE INVENTION

We have discovered a means for diagnosing and effectively
treating pregnancy related hypertensive disorders, including
pre-eclampsia and eclampsia. In some cases both the diagno-
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sis and treatment may occur prior to the development of
symptoms. Such early diagnosis and treatment could save
maternal and fetal lives and prevent premature deliveries.

We have discovered-that the levels of expression of genes
encoding the following secreted gene products (with Gen-
Bank numbers shown in parentheses) were significantly
upregulated in the placental samples taken from women with
pre-eclampsia as compared to placental specimens obtained
from normal pregnant patients: follistatin related protein
(U76702), interleukin 8 (M28130), inhibin A (M13981),
VEGF-C (U43142), angiogenin (M11567), beta fertilin
(U38805), hypothetical protein (AL039458), leukocyte asso-
ciated Ig-like receptor secreted protein (AF013250), eryth-
roid differentiation protein (JO3634), adipogenesis inhibitory
factor (X58377), corticotropin releasing factor binding pro-
tein (X58022), alpha-i anti-chymotrypsin (X68733), insulin-
like growth factor binding protein-5 (L27559), CD33L
(D86368), cytokine receptor like factor 1 (AF059293), plate-
let derived endothelial growth factor (NP__001953), lysyl
hydroxylase isoform 2 (U84573), stanniocalcin precursor
(U25997), secreted frizzled related protein (AF056087), and
galectin-3 (NM__002306). We have also discovered that
expression levels of the gene for the following secreted gene
products were significantly decreased in placental samples
taken from women with pre-eclampsia: alpha defensin
(L12691), ADAM-TS3 (AB002364), cholecystokinin pre-
cursor (AWO043690), interferon stimulated T-cell alpha
chemoattractant precursor (AF030514), and azurocidin
(M96326). These genes and the polypeptides encoded by the
genes can be used to diagnose, treat, manage, and prevent
pregnancy related hypertensive disorders.

We have also discovered intracellular targets that are dif-
ferentially expressed in pre-eclamptic placentas and are suit-
able candidates for screening of novel therapeutic com-
pounds. The intracellular gene products that are increased in
pre-eclamptic placentas are: sperminine oxidase (U01134),
UDP glycosyltransferase 2 family polypeptide B28 (AF
091582), neurotrophic tyrosine kinase receptor 2 (X 63759),
neutral endopeptidase (JO3779), CDC28 protein kinase regu-
latory subunit 2 (X54942) and beta glucosidase (J03060). The
intracellular gene products that are decreased in pre-eclamp-
tic placentas are: lanosterol synthase (U22526), calcium/
calmodulin-dependent serine protein kinase (AI688589),
estrogen receptor-alternatively  spliced transcript H
(X86816), chemokine (CX3C motif) receptor 1 (U27699),
tyrosinase-related protein 1 (M20681), hydoxy-delta-5-ste-
roid dehydrogenase (ALO080151), dihydropyramidinase-
like-4 (J03634), and cytochrome P450-family 11 (D84361).

For the purposes of the descriptions below, all of the
polypeptides described above are collectively referred to as
“the polypeptides of the invention.” The polypeptides are
further grouped as “secreted polypeptides” and “intracellular
polypeptides” as described above. While the detailed descrip-
tion presented herein refers specifically to polypeptides asso-
ciated with specific GenBank accession numbers, it will be
clear to one skilled in the art that the detailed description can
also apply to family members, isoforms, homologs, and/or
variants that are substantially identical to the specified
polypeptides.

Based on this data, we have discovered that compounds
that decrease the levels or biological activity of a polypeptide
of the invention for which the gene was upregulated in pre-
eclampsia can be used to treat or prevent pregnancy related
hypertensive disorders, such as pre-eclampsia or eclampsia,
in a subject. Similarly, we have discovered that compounds
that increase the levels or biological activity of a polypeptide
of the invention for which the gene was downregulated in
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samples from women with pre-eclampsia can be used to treat
or prevent pregnancy related hypertensive disorders, such as
pre-eclampsia or eclampsia, in a subject. Such agents include,
but are not limited to, antibodies specific to the protein,
nucleobase oligomers for antisense or RNAI targeting the
protein, purified proteins, purified natural or synthetic com-
pounds, chemical compounds, and small molecules.

Accordingly, the invention features methods for measuring
the levels of any one or more of the polypeptides (secreted or
intracellular) of the invention or a nucleic acid encoding a
polypeptide of the invention as a detection tool for early
diagnosis and management of pregnancy related hypertensive
disorders, such as pre-eclampsia or eclampsia.

In one aspect, the invention features a method of diagnos-
ing a subject as having or having a predisposition to a preg-
nancy related hypertensive disorder, such as pre-eclampsia or
eclampsia, that includes measuring the level of any one or
more of the following secreted or intracellular polypeptides,
or fragments thereof, in a sample from the subject: follistatin
related protein, interleukin 8, inhibin A, VEGF-C, angioge-
nin, beta fertilin, hypothetical protein (GenBank Accession
Number AL039458), leukocyte associated Ig-like receptor
secreted protein, erythroid differentiation protein, adipogen-
esis inhibitory factor, corticotropin releasing factor binding
protein, alpha-1 anti-chymotrypsin, insulin-like growth fac-
tor binding protein-5, CD33L, cytokine receptor like factor 1,
platelet derived endothelial growth factor, lysyl hydroxylase
isoform 2, stanniocalcin precursor, secreted frizzled related
protein, galectin-3, sperminine oxidase, UDP glycosyltrans-
ferase 2 family polypeptide B28, neurotrophic tyrosine
kinase receptor 2, neutral endopeptidase, CDC28 protein
kinase regulatory subunit 2, and beta-glucosidase. In this
method, an increase (e.g., 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or more) in the
level of any one or more of the above polypeptides, or frag-
ments thereof, as compared to a normal reference sample,
standard or level is a diagnostic indicator of a pregnancy
related hypertensive disorder, or a predisposition to a preg-
nancy related hypertensive disorder, such as pre-eclampsia or
eclampsia. The method can also include measuring two,
three, four, or five or more of the secreted or intracellular
polypeptides listed above, or fragments thereof. In preferred
embodiments, the polypeptide is follistatin related protein,
inhibin-A, beta fertilin, insulin-like growth factor binding
protein-5, or secreted frizzled related protein.

Non-limiting examples of pregnancy related hypertensive
disorders include pre-eclampsia, eclampsia, gestational
hypertension, chronic hypertension, HELLP syndrome, and
pregnancy with a small for gestational age infant (SGA).

In a related aspect, the invention features a method of
diagnosing a subject as having or having a predisposition to a
pregnancy related hypertensive disorder, such as pre-eclamp-
sia or eclampsia, that includes measuring the level of any one
ore more of the following secreted or intracellular polypep-
tides, or fragments thereof, in a sample from the subject:
alpha defensin, ADAM-TS3, cholecystokinin precursor,
interferon stimulated T-cell alpha chemoattractant precursor,
azurocidin, lanosterol synthase, calcium/calmodulin-depen-
dent serine protein kinase, estrogen receptor-alternatively
spliced transcript H, chemokine receptor 1, tyrosinase-related
protein 1, hydoxy-delta-5-steroid dehydrogenase, dihydro-
pyramidinase-like-4, and cytochrome P450-family 11. In this
method, a decrease (e.g., 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or more) in the
level of any one or more of the above polypeptides, or frag-
ments thereof, as compared to a normal reference sample,
standard, or level is a diagnostic indicator of a pregnancy
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related hypertensive disorder, or a predisposition to a preg-
nancy related hypertensive disorder, such as pre-eclampsia or
eclampsia.

For any of the diagnostic methods that include measuring
the level of a polypeptide or fragment thereof, the measuring
can be done using an immunological assay (e.g.,an ELISA or
a western blot). The method can also include measuring two,
three, four, or five or more of the secreted or intracellular
polypeptides or the nucleic acids encoding the polypeptides
listed above, or fragments thereof. The measuring can also be
performed for more than one polypeptide at a time, using for
example, microarrays which can be formatted as an array of
binding molecules (e.g., an array of antibodies, also known as
antibody arrays) to detect the polypeptides of the invention, or
as an array of polypeptides of the invention, also known as
protein arrays, which can be used to detect levels of antibod-
ies to the polypeptides in a biological sample.

In another aspect, the invention features a method of diag-
nosing a subject as having or having a predisposition to a
pregnancy related hypertensive disorder, such as pre-eclamp-
siaor eclampsia, that includes measuring the level of anucleic
acid molecule encoding any one of the following secreted or
intracellular polypeptides, or fragments thereof, in a sample
from the subject: follistatin related protein, interleukin 8,
inhibin A, VEGF-C, angiogenin, beta fertilin, hypothetical
protein (GenBank Accession Number AL.039458), leukocyte
associated Ig-like receptor secreted protein, erythroid differ-
entiation protein, adipogenesis inhibitory factor, corticotro-
pin releasing factor binding protein, alpha- I anti-chymot-
rypsin, insulin-like growth factor binding protein-5, CD33L,
cytokine receptor like factor 1, platelet derived endothelial
growth factor, lysyl hydroxylase isoform 2, stanniocalcin pre-
cursor, secreted frizzled related protein, galectin-3, spermin-
ine oxidase, UDP glycosyltransferase 2 family polypeptide
B28, neurotrophic tyrosine kinase receptor 2, neutral
endopeptidase, CDC28 protein kinase regulatory subunit 2,
and beta-glucosidase. In this method, an increase (e.g., 10%,
20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 96%,
97%, 98%, 99% or more) in the level of any one or more of the
nucleic acid molecules encoding the above polypeptides, or
fragments thereof, as compared to a normal reference sample,
standard, or level is a diagnostic indicator of a pregnancy
related hypertensive disorder, or a predisposition to a preg-
nancy related hypertensive disorder, such as pre-eclampsia or
eclampsia. In preferred embodiments, the nucleic acid
encodes follistatin related protein, inhibin-A, beta fertilin,
insulin-like growth factor binding protein-5, or secreted
frizzled related protein.

In a related aspect, the invention features a method of
diagnosing a subject as having or having a predisposition to a
pregnancy related hypertensive disorder, such as pre-eclamp-
sia or eclampsia, that includes measuring the level of a nucleic
acid molecule encoding any one of the following secreted or
intracellular polypeptides, or fragments thereof, in a sample
from the subject: alpha defensin, ADAM-TS3, cholecystoki-
nin precursor, interferon stimulated T-cell alpha chemoattrac-
tant precursor, azurocidin, lanosterol synthase, calcium/
calmodulin-dependent serine protein kinase, estrogen
receptor-alternatively spliced transcript H, chemokine recep-
tor 1, tyrosinase-related protein 1, hydoxy-delta-5-steroid
dehydrogenase, dihydropyramidinase-like-4, and cyto-
chrome P450-family 11. In this method, a decrease (e.g.,
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%,
96%, 97%, 98%, 99% or more) in the level of a nucleic acid
molecule encoding any one or more of the above polypep-
tides, or fragments thereof, as compared to a normal reference
sample, standard, or level is a diagnostic indicator of a preg-
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nancy related hypertensive disorder, or a predisposition to a
pregnancy related hypertensive disorder, such as pre-eclamp-
sia or eclampsia.

The methods above can also include measuring two, three,
four, or five or more of the nucleic acids encoding the secreted
or intracellular polypeptides listed above, or fragments
thereof.

The diagnosis of a pregnancy related hypertensive disorder
or a predisposition to a pregnancy related hypertensive disor-
der can result from an alteration (e.g., an increase or decrease)
in the relative level of a polypeptide of the invention as com-
pared to a normal reference sample or from the detection ofan
absolute level of a polypeptide of the invention that is above
or below a normal reference level. The diagnosis can also
result from an alteration in the level of a polypeptide as
compare to the level in a prior sample obtained from the same
subject. In additional preferred embodiments, the reference
standard or level is a level or number derived from such a
sample. In additional preferred embodiments, the reference
sample is obtained at least 1 week, 2 weeks, 3 weeks, 4 weeks,
5 weeks, 6 weeks, 9 weeks, 12 weeks, 15 weeks, 18 weeks or
more prior to the measuring of the levels for diagnosis. The
reference standard or level can also be a value derived from a
normal subject that is matched to the sample subject by at
least one of the following criteria: gestational age of the fetus,
age of the mother, blood pressure prior to pregnancy, blood
pressure during pregnancy, BMI of the mother, weight of the
fetus, prior diagnosis of a pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia, and a family
history of a pregnancy related hypertensive disorder, such as
pre-eclampsia or eclampsia. In additional preferred embodi-
ments, the reference sample is a sample taken from a non-
pregnant subject; a pregnant subject that does not have a
pregnancy related hypertensive disorder, such as pre-eclamp-
sia or eclampsia or a predisposition to a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia; or
a purified protein at known normal concentrations or a level
representative of any of the reference samples described
above.

In additional preferred embodiments, the method further
includes measuring the level of at least one of sFlt-1, VEGF,
PIGF, or soluble endoglin polypeptide in a sample from a
subject as described in U.S. Patent Application Publication
Numbers 20040126828, 20050025762, and 20050170444;
PCT Publication Numbers WO 2004/008946 and WO 2005/
077007; and U.S. patent application Ser. No. 11/235,577. The
method can also include measuring the level of at least two of
sFlt-1, VEGEF, PIGF, or soluble endoglin polypeptide in a
sample from a subject and calculating the relationship
between the levels of sF1t-1, VEGF, PIGF, or soluble endoglin
using a metric, where an alteration in the relationship between
the levels in the subject sample relative to a reference sample
diagnoses a pregnancy related hypertensive disorder or a
predisposition to a pregnancy related hypertensive disorder.
In preferred embodiments, the method also includes deter-
mining the body mass index (BMI), the gestational age (GA)
of the fetus, or both and including the BMI or GA or both in
the metric. For example, the metric can be a pre-eclampsia
anti-angiogenic index (PAAI): [sFlt-1/VEGF+PIGF], a
soluble endoglin anti-angiogenic index: (sF1t-1+0.25(soluble
endoglin polypeptide))/PIGF, sFIt1/PIGF, (sFltl+soluble
endoglin)/PIGF, (sFltl+soluble endoglin+follistatin related
protein)/PIGF, or any combination thereof.

In another aspect, the invention provides a method of diag-
nosing a subject as having, or having a predisposition to a
pregnancy related hypertensive disorder, such as pre-eclamp-
sia or eclampsia, that includes determining the nucleic acid
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sequence of a gene encoding a polypeptide selected from the
group consisting of: follistatin related protein, interleukin 8,
inhibin A, VEGF-C, angiogenin, beta fertilin, hypothetical
protein, leukocyte associated Ig-like receptor secreted pro-
tein, erythroid differentiation protein, adipogenesis inhibi-
tory factor, corticotropin releasing factor binding protein,
alpha-1 anti-chymotrypsin, insulin-like growth factor bind-
ing protein-5, CD33L, cytokine receptor like factor 1, platelet
derived endothelial growth factor, lysyl hydroxylase isoform
2, stanniocalcin precursor, secreted frizzled related protein,
galectin-3, sperminine oxidase, UDP glycosyltransferase 2
family polypeptide B28, neurotrophic tyrosine kinase recep-
tor 2, neutral endopeptidase, CDC28 protein kinase regula-
tory subunit 2, and beta glucosidase. An alteration in the
subject’s nucleic acid sequence that is an alteration that
increases the expression level or biological activity of the
gene product in the subject diagnoses the subject with a
pregnancy related hypertensive disorder, or a predisposition
to a pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia, or a propensity to develop such a
condition.

In another related aspect, the invention features a method
of diagnosing a subject as having, or having a predisposition
to a pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia, that includes determining the nucleic
acid sequence of'a gene encoding a polypeptide selected from
the group consisting of: alpha defensin, ADAM-TS3, chole-
cystokinin precursor, interferon stimulated T-cell alpha
chemoattractant precursor, azurocidin, lanosterol synthase,
calcium/calmodulin-dependent serine protein kinase, estro-
gen receptor-alternatively spliced transcript H, chemokine
receptor 1, tyrosinase-related protein 1, hydoxy-delta-5-ste-
roid dehydrogenase, dihydropyramidinase-like-4, and cyto-
chrome P450-family 11. An alteration in the subject’s nucleic
acid sequence that is an alteration that decreases the expres-
sion level or biological activity of the gene product in the
subject diagnoses the subject with a pregnancy related hyper-
tensive disorder, such as pre-eclampsia or eclampsia, or a
predisposition to a pregnancy related hypertensive disorder,
such as pre-eclampsia or eclampsia.

In preferred embodiments of any of the above aspects, the
polypeptide or the nucleic acid encoding the polypeptide is
follistatin related protein, inhibin- A, beta fertilin, insulin-like
growth factor binding protein-5, or secreted frizzled related
protein.

In additional embodiments of any of the above aspects, the
levels are measured on two or more occasions and a change in
the levels between measurements is a diagnostic indicator of
pregnancy related hypertensive disorder, or a predisposition
to a pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia. In preferred embodiments, an alter-
ation (e.g., an increase or a decrease of 10%, 20%, 30%, 40%,
50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or
more) in the level of any of the polypeptides of the invention
or nucleic acids encoding a polypeptide of the invention from
the first measurement to the next measurement is a diagnostic
indicator of pregnancy related hypertensive disorder, such as
pre-eclampsia or eclampsia. Desirably, the diagnostic meth-
ods are used to diagnose a pregnancy related hypertensive
disorder prior to the onset of symptoms (e.g., at least 4, 5, 6,
7,8, 9, or 10 weeks prior).

In various embodiments of any of the above diagnostic
aspects, the pregnancy related hypertensive disorder is pre-
eclampsia, eclampsia, gestational hypertension, chronic
hypertension, HELLP syndrome, or pregnancy with an SGA
infant.
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In various embodiments of the above aspects, the sample is
abodily fluid (e.g., urine, blood, amniotic fluid, serum, saliva,
plasma, or cerebrospinal fluid) of the subject in which the
polypeptide or nucleic acid encoding a polypeptide of the
invention is normally detectable. In additional embodiments,
the sample is a tissue or a cell (e.g., placental tissue or pla-
cental cells, endothelial cells, leukocytes, and monocytes). In
other embodiments of the above aspects, the subject is a
pregnant human, a post-partum human, or a non-pregnant
human. In other embodiments of the above aspects, the sub-
jectis anon-human (e.g., acow, a horse, a sheep, a pig, a goat,
a dog, or a cat). In one embodiment, the subject is a non-
pregnant human and the method is used to diagnose a pro-
pensity to develop a pregnancy related hypertensive disorder,
such as pre-eclampsia or eclampsia, prior to a pregnancy. In
additional embodiments, the BMI or GA or both is also mea-
sured.

In another aspect, the invention provides a kit for the diag-
nosis of a pregnancy related hypertensive disorder, or a pre-
disposition to a pregnancy related hypertensive disorder, such
as pre-eclampsia or eclampsia, in a subject that includes at
least one nucleic acid sequence, or a sequence complemen-
tary thereto, that is selected from nucleic acids that encode the
following group of polypeptides: follistatin related protein,
interleukin 8, inhibin A, VEGF-C, angiogenin, beta fertilin,
hypothetical protein, leukocyte associated Ig-like receptor
secreted protein, erythroid differentiation protein, adipogen-
esis inhibitory factor, corticotropin releasing factor binding-
5, CD33L, cytokine receptor like factor 1, platelet derived
endothelial growth factor, lysyl hydroxylase isoform 2, stan-
niocalcin precursor, secreted frizzled related protein, galec-
tin-3, sperminine oxidase, UDP glycosyltransferase 2 family
polypeptide B28, neurotrophic tyrosine kinase receptor 2,
neutral endopeptidase, CDC28 protein kinase regulatory sub-
unit 2, beta glucosidase, alpha defensin, ADAM-TS3, chole-
cystokinin precursor, interferon stimulated T-cell alpha
chemoattractant precursor, azurocidin, lanosterol synthase,
calcium/calmodulin-dependent serine protein kinase, estro-
gen receptor-alternatively spliced transcript H, chemokine
(CX3C motif) receptor 1, tyrosinase-related protein 1,
hydoxy-delta-5-steroid dehydrogenase, dihydropyramidi-
nase-like-4, and cytochrome P450-family 11. The kit also
includes directions for the use of the nucleic acid sequence, or
sequence complementary thereto, for the diagnosis of a preg-
nancy related hypertensive disorder, or a predisposition to a
pregnancy related hypertensive disorder, such as pre-eclamp-
sia or eclampsia. In preferred embodiments, the kit includes
at least two, at least three, at least four, or at least five or more
of the nucleic acid sequences.

In another aspect, the invention provides a kit for the diag-
nosis of a pregnancy related hypertensive disorder, or a pre-
disposition to a pregnancy related hypertensive disorder, such
as pre-eclampsia or eclampsia, in a subject comprising a
component or reagent used to detect a polypeptide that is
selected from the following group of polypeptides: follistatin
related protein, interleukin 8, inhibin A, VEGF-C, angioge-
nin, beta fertilin, hypothetical protein, leukocyte associated
Ig-like receptor secreted protein, erythroid differentiation
protein, adipogenesis inhibitory factor, corticotropin releas-
ing factor binding protein, alpha-1 anti-chymotrypsin, insu-
lin-like growth factor binding protein-5, CD33L, cytokine
receptor like factor 1, platelet derived endothelial growth
factor, lysyl hydroxylase isoform 2, stanniocalcin precursor,
secreted frizzled related protein, galectin-3, sperminine oxi-
dase, UDP glycosyltransferase 2 family polypeptide B28,
neurotrophic tyrosine kinase receptor 2, neutral endopepti-
dase, CDC28 protein kinase regulatory subunit 2, beta glu-
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cosidase, alpha defensin, ADAM-TS3, cholecystokinin pre-
cursor, interferon stimulated T-cell alpha chemoattractant
precursor, azurocidin, lanosterol synthase, calcium/calmodu-
lin-dependent serine protein kinase, estrogen receptor-alter-
natively spliced transcript H, chemokine receptor 1, tyrosi-
nase-related protein 1, hydoxy-delta-5-steroid
dehydrogenase, dihydropyramidinase-like-4, and cyto-
chrome P450-family 11. The kit also includes directions for
the use of the components to detect the polypeptide for the
diagnosis of a pregnancy related hypertensive disorder, such
as pre-eclampsia or eclampsia. In preferred embodiments, the
kit includes components or reagents used to detect at least
two, at least three, at least four, or at least five or more of the
polypeptides of the invention. Preferred polypeptides or
nucleic acids include follistatin related protein, inhibin-A,
beta fertilin, insulin-like growth factor binding protein-5, or
secreted frizzled related protein. In preferred embodiments,
the components or reagents used to detect a polypeptide
include a binding molecule, such as an antibody or antigen
binding fragment that is specific for the polypeptide and the
polypeptide is detected by any one of the following assays: an
immunological assay, an enzymatic assay, or a colorimetric
assay. The component or reagent can also be a polypeptide, or
fragment thereof, that can bind to an antibody that specifically
binds the polypeptide. Such a kit can be used to detect anti-
bodies present in a bodily fluid sample from a subject that are
indicative of levels of the protein in the subject.

In additional preferred embodiments of any of the above kit
aspects of the invention, the kit also includes a reference
sample, standard, or level. The reference sample, standard, or
level can be a normal reference sample, standard or level
taken from a subject not having a pregnancy related hyper-
tensive disorder, such as pre-eclampsia or eclampsia, or a
subject that is not pregnant. The reference sample can also be
a purified polypeptide at a known normal concentration.

In preferred embodiments, the diagnostic kit is labeled or
includes instructions for use in the diagnosis of a pregnancy
related hypertensive disorder, such as pre-eclampsia or
eclampsia, or a predisposition to a pregnancy related hyper-
tensive disorder, in a subject. In yet another embodiment, the
diagnostic kit is labeled or includes instructions for use in
therapeutic monitoring or therapeutic dosage determination.
Desirably, the diagnostic kit includes a label or instructions
for the use of the kit to determine the levels of a polypeptide
of the invention of the subject sample and to compare those
subject sample levels to a reference sample value or a stan-
dard curve of reference sample values, where the standard
curve shows values indicative of a pregnancy related hyper-
tensive disorder, such as pre-eclampsia or eclampsia, and
normal values. It will be understood that the reference sample
values will depend on the intended use of the kit. For example,
in a kit used for diagnostic purposes, the subject sample can
be compared to a reference value or reference sample for a
polypeptide of the invention taken from a subject that does not
have a pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia, or is not pregnant. In another
example, a kit used for therapeutic monitoring can have a
reference value or reference sample that is a positive refer-
ence indicative of a pregnancy related hypertensive disorder,
such as pre-eclampsia or eclampsia, wherein an alteration
(increase or decrease) in the value of the subject sample
relative to the reference sample can be used to indicate an
improvement in the pregnancy related hypertensive disorder,
such as pre-eclampsia or eclampsia, or effective dosages of
therapeutic compounds.

In a related aspect, the invention features a device for
diagnosing a subject as having or a predisposition to a preg-
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nancy related hypertensive disorder, such as pre-eclampsia or
eclampsia. The device includes a component useful for com-
paring the levels of a polypeptide of the invention or a nucleic
acid encoding a polypeptide of the invention, wherein an
alteration (increase or decrease) in the levels of a polypeptide
of the invention is a diagnostic indicator of a pregnancy
related hypertensive disorder, or a predisposition to a preg-
nancy related hypertensive disorder, such as pre-eclampsia or
eclampsia, in the subject. In preferred embodiments, the
device includes a membrane in a lateral flow or dipstick
format used to measure and compare polypeptide levels in
urine sample. The device can also include components for
comparing the levels of one or more polypeptides of the
invention or nucleic acid molecules encoding the polypep-
tides of the invention and at least one of soluble endoglin
sFlt-1, VEGF, and PIGF nucleic acid molecules or polypep-
tides in a sample from a subject, relative to a reference
sample, wherein an alteration (increase or decrease) diag-
noses a pregnancy related hypertensive disorder or a predis-
position to a pregnancy related hypertensive disorder, such as
pre-eclampsia or eclampsia in the subject. In a preferred
embodiment the device includes a component or components
for use with a metric to compare the levels of one or more
polypeptides of the invention and at least one, and preferably
two, of soluble endoglin, sFlt-1, VEGF, and PIGF polypep-
tides.

In another aspect, the invention features a nucleic acid
array comprising one or more substrate supports which are
stably associated with a plurality of polynucleotide probes,
wherein the polynucleotide probes are capable of hybridizing
under highly stringent conditions to RNA transcripts, or the
complements thereof, of nucleic acids encoding any of the
polypeptides of the invention.

In another aspect, the invention features a polypeptide
array comprising one or more substrate supports which are
stably associated with a plurality of polypeptides of the inven-
tion; variants of the polypeptides; antibodies specific for the
polypeptides or variants; or any combination of the polypep-
tides, variants, or antibodies.

Each of the arrays described above can also include
instructions for the use of the array for the diagnosis of a
pregnancy related hypertensive disorder or a predisposition
thereto.

Any of the diagnostic methods, kits, or arrays described
herein can also be used to monitor a pregnancy related hyper-
tensive disorder, such as pre-eclampsia or eclampsia, in a
subject. In preferred embodiments, the diagnostic methods
are used to monitor the subject during therapy or to determine
effective therapeutic dosages. The level of a polypeptide of
the invention or a nucleic acid encoding a polypeptide of the
invention is measured alone or in combination with the levels
of soluble endoglin, sFlt-1, VEGF, or PIGF protein or nucleic
acids, or any combination thereof. In preferred embodiments
the levels of are measured on two or more occasions and an
alteration (increase or decrease) in the levels is a diagnostic
indicator of a pregnancy related hypertensive disorder, such
as pre-eclampsia or eclampsia. In additional preferred
embodiments, the levels are compared to a reference sample
and an alteration (increase or decrease) in the levels of any of
the polypeptides relative to the reference sample is a diagnos-
tic indicator of a pregnancy related hypertensive disorder,
such as pre-eclampsia or eclampsia. In one embodiment, the
level of at least one of the following polypeptides or nucleic
acids encoding the following secreted or intracellular
polypeptides, or fragments thereof, is measured during or
after administering therapy and compared to the value before
therapy: follistatin related protein, interleukin 8, inhibin A,
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VEGF-C, angiogenin, beta fertilin, hypothetical protein
(#AL039458), leukocyte associated Ig-like receptor secreted
protein, erythroid differentiation protein, adipogenesis
inhibitory factor, corticotropin releasing factor binding pro-
tein, alpha-1 anti-chymotrypsin, insulin-like growth factor
binding protein-5, CD33L, cytokine receptor like factor 1,
platelet derived endothelial growth factor, lysyl hydroxylase
isoform 2, stanniocalcin precursor, secreted frizzled related
protein, galectin-3, sperminine oxidase, UDP glycosyltrans-
ferase 2 family polypeptide B28, neurotrophic tyrosine
kinase receptor 2, neutral endopeptidase, CDC28 protein
kinase regulatory subunit 2, and beta-glucosidase. In this
embodiment, a decrease in the level of any one or more of the
above polypeptides, or fragments thereof, as compared to the
value before therapy indicates an improvement in the preg-
nancy related hypertensive disorder, such as pre-eclampsia or
eclampsia.

In another embodiment, the level of at least one of the
following secreted or intracellular polypeptides or nucleic
acid encoding the secreted polypeptides, or fragments thereof
is measured during or after administering therapy and com-
pared to the value before therapy: alpha defensin, ADAM-
TS3, cholecystokinin precursor, interferon stimulated T-cell
alpha chemoattractant precursor, azurocidin, lanosterol syn-
thase, calcium/calmodulin-dependent serine protein kinase,
estrogen receptor—alternatively spliced transcript H,
chemokine receptor 1, tyrosinase-related protein 1, hydoxy-
delta-5-steroid dehydrogenase, dihydropyramidinase-like-4,
and cytochrome P450—family 11. In this embodiment, an
increase in the level of any one or more of the above polypep-
tides, or fragments thereof, as compared to the value before
therapy indicates an improvement in the pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia.

In preferred embodiments of the diagnostic monitoring
methods of the invention that include the measurement of
sFlt- 1, VEGE, or PIGF, the method can include calculating
the relationship between the levels of sFlt-1, VEGF, or PIGF
using a metric, wherein an alteration in the relationship
between said levels in the subject sample relative to a refer-
ence sample, is a diagnostic indicator of a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia.
One example of such a metric is the PAAI In this example, a
decrease in the PAAI value of a subject (e.g., less than 20,
preferably less than 10) indicates an improvement in the
pregnancy related hypertensive disorder, such as pre-eclamp-
sia or eclampsia. A decrease in the PAAI (e.g., less than 20,
preferably less than 10) can also indicate an effective dosage
of a therapeutic compound. In preferred embodiments of the
aspects relating to diagnosis or monitoring of therapeutic
treatments, polypeptides are measured using an immunologi-
cal assay, such as ELISA or western blot, or a protein array or
antibody array for the measurement of expression levels of
more than one polypeptide. For any of the monitoring meth-
ods, the measuring of levels can be done on two or more
occasions and a change in the levels between measurements is
a diagnostic indicator of a pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia.

In another aspect, the invention provides a method of treat-
ing or preventing a pregnancy related hypertensive disorder,
or a predisposition to a pregnancy related hypertensive disor-
der, such as pre-eclampsia or eclampsia, in a subject by
administering to the subject a compound capable of decreas-
ing the biological activity or the expression level of a
polypeptide or nucleic acid molecule encoding a polypeptide
selected from the group of secreted polypeptides consisting
of: follistatin related protein, interleukin 8, inhibin A, VEGF-
C, angiogenin, beta fertilin, hypothetical protein, leukocyte
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associated Ig-like receptor secreted protein, erythroid differ-
entiation protein, adipogenesis inhibitory factor, corticotro-
pin releasing factor binding protein, alpha-1 anti-chymot-
rypsin, insulin-like growth factor binding protein-5, CD33L,
cytokine receptor like factor 1, platelet derived endothelial
growth factor, lysyl hydroxylase isoform 2, stanniocalcin pre-
cursor, secreted frizzled related protein, and galectin-3,
where the administering is for a time and in an amount suffi-
cient to treat or prevent a pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia, in a subject. In
preferred embodiments, the compound is a nucleobase oligo-
mer that is at least 90%, 95%, 96%, 97%, 98%, 99% or 100%
complementary to at least a portion of the nucleic acid
sequence encoding any of the polypeptides listed above. The
nucleobase oligomer can be an antisense nucleobase oligo-
mer, preferably at least 90%, 95%, 96%, 97%, 98%, 99% or
100% complementary to at least 8 to 30 nucleotides of the
desired nucleic acid sequence. The nucleobase oligomer can
also be a double stranded RNA (dsRNA), preferably a small
interfering RNA (siRNA) that is preferably at least 90%,
95%, 96%, 97%, 98%, 99%, or 100% complementary to at
least 18, 19,20, 21,22, 23,24, 25, 35, 45, or 50 nucleotides of
the desired nucleic acid sequence.

In additional preferred embodiments of this aspect, the
compound is an antibody or antigen-binding fragment, pref-
erably a monoclonal antibody, that specifically binds any one
of the following polypeptides, or fragments thereof: follista-
tin related protein, interleukin 8, inhibin A, VEGF-C, angio-
genin, beta fertilin, hypothetical protein, leukocyte associated
Ig-like receptor secreted protein, erythroid differentiation
protein, adipogenesis inhibitory factor, corticotropin releas-
ing factor binding protein, alpha-1 anti-chymotrypsin, insu-
lin-like growth factor binding protein-5, CD33L, cytokine
receptor like factor 1, platelet derived endothelial growth
factor, lysyl hydroxylase isoform 2, stanniocalcin precursor,
secreted frizzled related protein, and galectin-3. In preferred
embodiments, the antibody or antigen-binding fragment
thereof is a human or humanized antibody.

In another aspect, the invention features a method of treat-
ing or preventing a pregnancy related hypertensive disorder,
or a predisposition to a pregnancy related hypertensive disor-
der, such as pre-eclampsia or eclampsia, in a subject by
administering to the subject a compound capable of increas-
ing the biological activity or the expression level of a
polypeptide or nucleic acid molecule encoding a secreted
polypeptide selected from the group consisting of: alpha
defensin, ADAM-TS3, cholecystokinin precursor, interferon
stimulated T-cell alpha chemoattractant precursor, and azuro-
cidin, where the administering is for a time and in an amount
sufficient to treat or prevent a pregnancy related hypertensive
disorder, such as pre-eclampsia or eclampsia, in a subject. In
a preferred embodiment, the compound is a purified polypep-
tide selected from the group consisting of: alpha defensin,
ADAM-TS3, cholecystokinin precursor, interferon stimu-
lated T-cell alpha chemoattractant precursor, and azurocidin.
In various embodiments of any of the above aspects, the
method further involves the step of administering to a subject
an anti-hypertensive compound (e.g., adenosine, nifedipine,
minoxidil, and magnesium sulfate). In other embodiments of
the above aspects, the subject is a pregnant human, a post-
partum human, a non-pregnant human, or a non-human (e.g.,
a cow, a horse, a sheep, a pig, a goat, a dog, or a cat). The
therapeutic methods of the invention can be used to treat or
prevent a pregnancy related hypertensive disorder that
includes pre-eclampsia, eclampsia, gestational hypertension,
chronic hypertension, HELLP syndrome, and pregnancy with
an SGA infant. Preferred disorders are pre-eclampsia and
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eclampsia. In various embodiments of the above aspects, the
method can be combined with the diagnostic methods of the
invention, described below, to monitor the subject during
therapy or to determine effective therapeutic dosages.

Any of the therapeutic aspects of the invention can also
include administering one ore more additional compounds,
such as a purified sFlt-1 antibody, a sFlt-1 antigen-binding
fragment, nicotine, theophylline, adenosine, nifedipine,
minoxidil, magnesium sulfate, vascular endothelial growth
factor (VEGF), including all isoforms such as VEGF189,
VEGF121, or VEGF165, or fragments thereof; placental
growth factor (PIGF), including all isoforms and fragments
thereof; a purified soluble endoglin antibody or soluble
endoglin antigen-binding fragment; where the administering
is for a time and in an amount sufficient to treat or prevent the
pregnancy related hypertensive disorder, such as pre-eclamp-
sia or eclampsia, in a subject. Preferred examples of such
compounds are described in U.S. Patent Application Publi-
cation Numbers 20040126828, 20050025762, and
20050170444, PCT Publication Numbers WO 2004/008946
and WO 2005/077007; and U.S. patent application Ser. No.
11/235,577. Desirably, the compound will be a compound
capable of binding to sFlt-1 or decreasing sF1t-1 expression.

Any of the therapeutic aspects of the invention can be used
alone or in combination with one or more additional methods
(diagnostic or treatment) of the invention.

In another aspect, the invention provides a method of iden-
tifying a compound that ameliorates a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia,
that includes contacting a cell that expresses a polypeptide of
the invention or a nucleic acid molecule encoding a polypep-
tide of the invention with a candidate compound, and com-
paring the level of expression or biological activity of the
polypeptide of the invention or the nucleic acid molecule
encoding the polypeptide of the invention in the cell con-
tacted by the candidate compound with the level of expres-
sion or biological activity in a control cell not contacted by the
candidate compound, where an alteration in expression or
biological activity of the polypeptide of the invention or the
nucleic acid molecule encoding the polypeptide of the inven-
tion identifies the candidate compound as a compound that
ameliorates the pregnancy related hypertensive disorder.

In one embodiment, the method is used to identify a com-
pound that decreases the expression of a polypeptide, or frag-
ment thereof, or a nucleic acid molecule encoding the
polypeptide, or fragment thereof, selected from the following
group of polypeptides: follistatin related protein, interleukin
8, inhibin A, VEGF-C, angiogenin, beta fertilin, hypothetical
protein (#AL.039458), leukocyte associated Ig-like receptor
secreted protein, erythroid differentiation protein, adipogen-
esis inhibitory factor, corticotropin releasing factor binding
protein, alpha-1 anti-chymotrypsin, insulin-like growth fac-
tor binding protein-5, CD33L, cytokine receptor like factor 1,
platelet derived endothelial growth factor, lysyl hydroxylase
isoform 2, stanniocalcin precursor, secreted frizzled related
protein, and galectin-3, sperminine oxidase, UDP glycosyl-
transferase 2 family polypeptide B28, neurotrophic tyrosine
kinase receptor 2, neutral endopeptidase, CDC28 protein
kinase regulatory subunit 2, and beta-glucosidase. In another
embodiment, the method is used to identify a compound that
promotes an increase in the expression of a polypeptide, or
fragment thereof, or a nucleic acid molecule encoding the
polypeptide, or fragment thereof, selected from the following
group of polypeptides: alpha defensin, ADAM-TS3, chole-
cystokinin precursor, interferon stimulated T-cell alpha
chemoattractant precursor, and azurocidin, or the level of any
one of the following intracellular polypeptides, or fragments
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thereof, in a sample from the subject: lanosterol synthase,
calcium/calmodulin-dependent serine protein kinase, estro-
gen receptor-alternatively spliced transcript H, chemokine
receptor 1, tyrosinase-related protein 1, hydoxy-delta-5-ste-
roid dehydrogenase, dihydropyramidinase-like-4, and cyto-
chrome P450-family 11. The alteration can be, for example,
in transcription, translation, protein stability, production, or
biological activity.

For the purpose of the present invention, the following
abbreviations and terms are defined below.

By “alteration” is meant a change (increase or decrease) in
the expression levels of a gene or polypeptide as detected by
standard art known methods such as those described below.
As used herein, an alteration includes a 10% change in
expression levels, preferably a 25% change, more preferably
a 40% change, and most preferably a 50%, 60%, 70%, 80%,
90%, 95%, 96%, 97%, 98%, 99% or greater change in expres-
sion levels. “Alteration” can also indicate a change (increase
or decrease) in the biological activity of any of the polypep-
tides of the invention. Examples of biological activities
include ligand binding, enzymatic activity, cell migration,
cell proliferation, induction of endothelial dysfunction, or
induction of an anti-angiogenic state. Biological activities
can be measured, for example, by ligand binding assays; cell
migration assays; assays for enzymatic activity (e.g., kinase
activity); Scatchard plot analysis; immunoassays; cell prolif-
eration assays such as BrdU labeling, cell counting experi-
ments, or quantitative assays for DNA synthesis such as *H
thymidine incorporation; and angiogenesis assays that are
standard in the art or are described herein. As used herein, an
alteration includes a 10% change in biological activity, pref-
erably a 25% change, more preferably a 40% change, and
most preferably a 50%, 60%, 70%, 80%, 90%, 95%, 96%,
97%., 98%, 99% or greater change in biological activity.

By “antisense nucleobase oligomer” is meant a nucleobase
oligomer, regardless of length, that is complementary to the
coding strand or mRNA ofa nucleic acid encoding a polypep-
tide of the invention. The antisense nucleobase oligomer can
also be targeted to the translational start and stop sites. Pref-
erably the antisense nucleobase oligomer comprises from
about 8 to 30 nucleotides. The antisense nucleobase oligomer
can also contain at least 40, 60, 85, 120, or more consecutive
nucleotides that are complementary to mRNA or DNA
encoding the polypeptide ofthe invention, and may be as long
as the full-length mRNA or gene.

By “body mass index” is meant a number, derived by using
height and weight measurements, that gives a general indica-
tion of whether or not weight falls within a healthy range. The
formula generally used to determine the body mass index is a
person’s weight in kilograms divided by a person’s height in
meters squared or weight (kg)/(height (m))*.

By “compound” is meant any small molecule chemical
compound, antibody, nucleic acid molecule, polypeptide, or
fragments thereof.

By “chimeric antibody” is meant a polypeptide comprising
at least the antigen-binding portion of an antibody molecule
linked to at least part of another protein (typically an immu-
noglobulin constant domain).

By “decrease” is meant the ability to cause an overall
reduction, preferably of 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or greater, in the
level of polypeptide or nucleic acid; detected by the assays
described herein (see “expression”) or the biological activity
of the polypeptide, detected by the assays described herein
(see “biological activity”), as compared to a reference
sample.
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By “double-stranded RNA (dsRNA)” is meant a ribo-
nucleic acid molecule comprised of both a sense and an
anti-sense strand. dsRNAs can be used to mediate RNA inter-
ference.

By “expression” is meant the detection of a gene or
polypeptide by standard art known methods. For example,
polypeptide expression is often detected by immunoassays
(e.g., ELISA or western blotting), DNA expression is often
detected by Southern blotting or polymerase chain reaction
(PCR), and RNA expression is often detected by northern
blotting, PCR, or RNAse protection assays.

By “fragment” is meant a portion of a polypeptide or
nucleic acid molecule. This portion contains, preferably, at
least 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, or 90% of
the entire length of the reference nucleic acid molecule or
polypeptide. A fragment may contain 10, 20, 30, 40, 50, 60,
70, 80, 90, or 100, 200, 300, 400, 500, 600, 700, 800, 900,
1000 or more amino acids or nucleotides up to the entire
length of the polypeptide or nucleic acid molecule.

By “gestational age” is meant a reference to the age of the
fetus, counting from the first day of the mother’s last men-
strual period usually referred to in weeks.

By “gestational hypertension™ is meant the development of
high blood pressure without proteinuria after 20 weeks of
pregnancy.

By a “history of pre-eclampsia or eclampsia” is meant a
previous diagnosis of pre-eclampsia or eclampsia or preg-
nancy induced hypertension in the subject themselves or in a
related family member.

By “homologous” is meant any gene or polypeptide
sequence that bears at least 30% homology, more preferably
40%, 50%, 60%, 70%, 80%, and most preferably 90% or
more homology to a known gene or polypeptide sequence
over the length of the comparison sequence. A “homologous”
polypeptide can also have at least one biological activity of
the comparison polypeptide. For polypeptides, the length of
comparison sequences will generally be at least 6 amino
acids, preferably at least 10 or 20 amino acids, more prefer-
ably atleast 25 amino acids, and most preferably 50, 100, 150,
200 amino acids or more, up to the entire length of the
polypeptide. For nucleic acids, the length of comparison
sequences will generally be at least 18 nucleotides, preferably
at least 25 or 50 nucleotides, more preferably at least 75
nucleotides, and most preferably from at least 100, 150, 200,
250, 300 nucleotides or more up to the entire length of the
nucleic acid. “Homology” can also refer to a substantial simi-
larity between an epitope used to generate antibodies and the
polypeptide or fragment thereof to which the antibodies are
directed. In this case, homology refers to a similarity suffi-
cient to elicit the production of antibodies that can specifi-
cally recognize the polypeptide at issue.

By “humanized antibody” is meant an immunoglobulin
amino acid sequence variant or fragment thereof that is
capable of binding to a predetermined antigen. Ordinarily, the
antibody will contain both the light chain as well as at least the
variable domain of a heavy chain. The antibody also may
include the CH1, hinge, CH2, CH3, or CH4 regions of the
heavy chain. The humanized antibody comprises a frame-
work region (FR) having substantially the amino acid
sequence of a human immunoglobulin and a complementar-
ity determining region (CDR) having substantially the amino
acid sequence of anon-human immunoglobulin (the “import™
sequences).

Generally, a humanized antibody has one or more amino
acid residues introduced into it from a source that is non-
human. In general, the humanized antibody will comprise
substantially all of at least one, and typically two, variable
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domains (Fab, Fab', F(ab'),, Fabc, Fv) in which all or sub-
stantially all of the CDR regions correspond to those of a
non-human immunoglobulin and all or substantially all of the
FR regions are those of a human immunoglobulin consensus
sequence. The humanized antibody optimally will comprise
at least a portion of an immunoglobulin constant region (Fc),
typically that of a human immunoglobulin. By “complemen-
tarity determining region (CDR)” is meant the three hyper-
variable sequences in the variable regions within each of the
immunoglobulin light and heavy chains. By “framework
region (FR)” is meant the sequences of amino acids located
on either side of the three hypervariable sequences (CDR) of
the immunoglobulin light and heavy chains.

The FR and CDR regions of the humanized antibody need
not correspond precisely to the parental sequences, e.g., the
import CDR or the consensus FR may be mutagenized by
substitution, insertion or deletion of at least one residue so
that the CDR or FR residue at that site does not correspond to
either the consensus or the import antibody. Such mutations,
however, will not be extensive. Usually, at least 75%, prefer-
ably 90%, and most preferably at least 95%, 96%, 97%, 98%,
99% or 100% of the humanized antibody residues will cor-
respond to those of the parental FR and CDR sequences.

By “hybridize” is meant pair to form a double-stranded
molecule  between  complementary  polynucleotide
sequences, or portions thereof, under various conditions of
stringency. (See, e.g., Wahl and Berger (1987) Methods Enzy-
mol. 152:399; Kimmel, Methods Enzymol. 152:507, 1987.)
For example, stringent salt concentration will ordinarily be
less than about 750 mM NaCl and 75 mM trisodium citrate,
preferably less than about 500 mM NaCl and 50 mM triso-
dium citrate, and most preferably less than about 250 mM
NaCl and 25 mM trisodium citrate. Low stringency hybrid-
ization can be obtained in the absence of organic solvent, e.g.,
formamide, while high stringency hybridization can be
obtained in the presence of at least about 35% formamide, and
most preferably at least about 50% formamide. Stringent
temperature conditions will ordinarily include temperatures
of at least about 30° C., more preferably of at least about 37°
C., and most preferably of at least about 42° C. Varying
additional parameters, such as hybridization time, the con-
centration of detergent, e.g., sodium dodecyl sulfate (SDS),
and the inclusion or exclusion of carrier DNA, are well known
to those skilled in the art. Various levels of stringency are
accomplished by combining these various conditions as
needed. In a preferred embodiment, hybridization will occur
at30° C. in 750 mM NaCl, 75 mM trisodium citrate, and 1%
SDS. In a more preferred embodiment, hybridization will
occurat37°C.in 500 mM NaCl, 50 mM trisodium citrate, 1%
SDS, 35% formamide, and 100 pg/ml denatured salmon
sperm DNA (ssDNA). In a most preferred embodiment,
hybridization will occur at 42° C. in 250 mM NaCl, 25 mM
trisodium citrate, 1% SDS, 50% formamide, and 200 pg/ml
ssDNA. Useful variations on these conditions will be readily
apparent to those skilled in the art.

For most applications, washing steps that follow hybrid-
ization will also vary in stringency. Wash stringency condi-
tions can be defined by salt concentration and by temperature.
As above, wash stringency can be increased by decreasing
salt concentration or by increasing temperature. For example,
stringent salt concentration for the wash steps will preferably
be less than about 30 mM NaCl and 3 mM trisodium citrate,
and most preferably less than about 15 mM NaCl and 1.5 mM
trisodium citrate. Stringent temperature conditions for the
wash steps will ordinarily include a temperature of at least
about 25° C., more preferably of at least about 42° C., and
most preferably of at least about 68° C. In a preferred embodi-
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ment, wash steps will occur at 25° C. in 30 mM NaCl, 3 mM
trisodium citrate, and 0.1 % SDS. In a more preferred
embodiment, wash steps will occur at 42° C. in 15 mM NaCl,
1.5 mM trisodium citrate, and 0.1% SDS. In a most preferred
embodiment, wash steps will occur at 68° C. in 15 mM NaCl,
1.5 mM trisodium citrate, and 0.1% SDS. Additional varia-
tions on these conditions will be readily apparent to those
skilled in the art. Hybridization techniques are well known to
those skilled in the art and are described, for example, in
Benton and Davis (Science 196:180, 1977); Grunstein and
Hogness (Proc. Natl. Acad. Sci., USA 72:3961, 1975);
Ausubel et al. (Current Protocols in Molecular Biology,
Wiley Interscience, New York, 2001); Berger and Kimmel
(Guide to Molecular Cloning Techniques, 1987, Academic
Press, New York); and Sambrook et al., Molecular Cloning: A
Laboratory Manual, Cold Spring Harbor Laboratory Press,
New York.

By “increase” is meant the ability to cause an overall
increase preferably of 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or greater, in the
level of polypeptide or nucleic acid, detected by the afore-
mentioned assays (see “expression”) or the biological activity
of the polypeptide, detected by the aforementioned assays
(see “biological activity”), as compared to a reference
sample.

By “intrauterine growth retardation (IUGR)” is meant a
syndrome resulting in a birth weight which is less that 10
percent of the predicted fetal weight for the gestational age of
the fetus. The current World Health Organization criterion for
low birth weight is a weight less than 2,500 gm (5 Ibs. 8 0z.)
or below the 107 percentile for gestational age according to
U.S. tables of birth weight for gestational age by race, parity,
and infant sex (Zhang and Bowes, Obstet. Gynecol. 86:200-
208, 1995). These low birth weight babies are also referred to
as “small for gestational age (SGA).” Pre-eclampsia is a con-
dition known to be associated with IUGR or SGA.

By “metric” is meant a measure. A metric may be used, for
example, to compare the levels of a polypeptide or nucleic
acid molecule of the invention. Exemplary metrics include,
but are not limited to, mathematical formulas or algorithnis,
such as ratios. Depending on the metric that is used, the
diagnostic indicator of eclampsia or pre-eclampsia may be
significantly above or below a value using the same metric
with a reference sample or level (e.g., from a control subject
not having a pregnancy related hypertensive disorder, such as
pre-eclampsia or eclampsia). The metric to be used is that
which best discriminates between levels of a polypeptide or
nucleic acid molecule of the invention, and/or soluble endog-
lin, sFlt-1, VEGF, PIGF, or any combination thereof, in a
subject having pregnancy related hypertensive disorder, such
as pre-eclampsia or eclampsia, and a reference sample or
level. For example, the metric can be a pre-eclampsia anti-
angiogenic index (PAAI): [sFlt-1/VEGF +PIGF], a soluble
endoglin anti-angiogenic index: (sFlt-1+0.25(soluble endog-
lin polypeptide))/PIGF, sFlt 1/PIGF, (sFltl1+soluble endog-
lin)/PIGF, (sFltl+soluble endoglin+follistatin related pro-
tein)/PIGF, or any combination thereof. Some examples of
metrics that are useful are described in U.S. Patent Applica-
tion Publication Numbers 20040126828, 20050025762, and
20050170444; PCT Publication Numbers WO 2004/008946
and WO 2005/077007; and U.S. patent application Ser. No.
11/235,577.

By a “nucleobase oligomer” is meant a compound that
includes a chain of at least eight nucleobases, preferably at
least twelve, and most preferably at least sixteen bases, joined
together by linkage groups. Included in this definition are
natural and non-natural oligonucleotides, both modified and
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unmodified, as well as oligonucleotide mimetics such as Pro-
tein Nucleic Acids, locked nucleic acids, and arabinonucleic
acids. Examples of numerous nucleobases and linkage
groups that may be used in the nucleobase oligomers of the
invention, can be found in U.S. Patent Application Publica-
tion Nos. 20030114412, paragraphs [0030] to [0046] and
20030114407, paragraphs [0036] to [0055], and
20030190659, paragraphs [0083] to [0106], herein incorpo-
rated by reference.

By “operably linked” is meant that a gene and a regulatory
sequence(s) are connected in such a way as to permit gene
expression when the appropriate molecules (e.g., transcrip-
tional activator proteins) are bound to the regulatory
sequence(s).

By “pharmaceutically acceptable carrier” is meant a carrier
that is physiologically acceptable to the treated mammal
while retaining the therapeutic properties of the compound
with which it is administered. One exemplary pharmaceuti-
cally acceptable carrier substance is physiological saline.
Other physiologically acceptable carriers and their formula-
tions are known to one skilled in the art and described, for
example, in Remington’s Pharmaceutical Sciences, (207 edi-
tion), ed. A. Gennaro, 2000, Lippincott, Williams & Wilkins,
Philadelphia, Pa.

By “polymorphism”is meant a genetic variation, mutation,
deletion or addition in a nucleic acid molecule encoding a
polypeptide of the invention that is indicative of a predispo-
sition to develop a pregnancy related hypertensive disorder,
such as pre-eclampsia or eclampsia. A polymorphism may be
present in the promoter sequence, an open reading frame,
intronic sequence, or untranslated 3' region of a gene.

By “pregnancy related hypertensive disorder” is meant any
condition or disease or pregnancy that is associated with or
characterized by an increase in blood pressure. Included
among these conditions are pre-eclampsia (including prema-
ture pre-eclampsia, severe pre-eclampsia), eclampsia, gesta-
tional hypertension, HELLP syndrome, (hemolysis, elevated
liver enzymes, low platelets), abruption placenta, chronic
hypertension, pregnancy with intra uterine growth restriction,
and pregnancy with a small for gestational age (SGA) infant.
It should be noted that although pregnancy with a SGA infant
is not often associated with hypertension, it is included in this
definition.

By “pre-eclampsia” is meant the multi-system disorder
that is characterized by hypertension with proteinuria or
edema, or both, glomerular dysfunction, brain edema, liver
edema, or coagulation abnormalities due to pregnancy or the
influence of a recent pregnancy. Pre-eclampsia generally
occurs after the 207 week of gestation. Pre-eclampsia is gen-
erally defined as some combination of the following symp-
toms: (1) a systolic blood pressure (BP) >140 mmHg and a
diastolic BP >90 mmHg after 20 weeks gestation (generally
measured on two occasions, 4-168 hours apart), (2) new onset
proteinuria (1+ by dipstik on urinanaysis, >300mg of protein
in a 24-hour urine collection, or a single random urine sample
having a protein/creatinine ratio >0.3), and (3) resolution of
hypertension and proteinuria by 12 weeks postpartum. Severe
pre-eclampsia is generally defined as (1) a diastolic BP >110
mmHg (generally measured on two occasions, 4-168 hours
apart) or (2) proteinuria characterized by a measurement of
3.5 g or more protein in a 24-hour urine collection or two
random urine specimens with at least 3+ protein by dipstick.
In pre-eclampsia, hypertension and proteinuria generally
occur within seven days of each other. In severe pre-eclamp-
sia, severe hypertension, severe proteinuria and HELLP syn-
drome (hemolysis, elevated liver enzymes, low platelets) or
eclampsia can occur simultaneously or only one symptom at
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a time. Occasionally, severe pre-eclampsia can lead to the
development of seizures. This severe form of the syndrome is
referred to as “eclampsia.” Eclampsia can also include dys-
function or damage to several organs or tissues such as the
liver (e.g., hepatocellular damage, periportal necrosis) and
the central nervous system (e.g., cerebral edema and cerebral
hemorrhage). The etiology of the seizures is thought to be
secondary to the development of cerebral edema and focal
spasm of small blood vessels in the kidney.

By “pre-eclampsia anti-angiogenesis index (PAAI)” is
meant the ratio of sF1t-1/VEGF+PIGF used as an indicator of
anti-angiogenic activity. A PAAI greater than 10, more pref-
erably greater than 20, is considered to be indicative of pre-
eclampsia or risk of pre-eclampsia.

By “premature pre-eclampsia” is meant pre-eclampsia
with onset of symptoms <37 weeks or <34 weeks.

By “protein” or “polypeptide” or “polypeptide fragment™
is meant any chain of more than two amino acids, regardless
of post-translational modification (e.g., glycosylation or
phosphorylation), constituting all or part of a naturally occur-
ring polypeptide or peptide, or constituting a non-naturally
occurring polypeptide or peptide.

By “polypeptide of the invention” is meant any of the
following secreted polypeptides where the number in paren-
thesis indicates the GenBank accession number for the
polypeptide: follistatin related protein (FLRG, U76702),
interleukin 8 (IL-8, M28130), inhibin A (M13981), VEGF-C
(U43142), angiogenin (M11567), beta fertilin (U38805),
hypothetical protein (AL039458), leukocyte associated Ig-
like receptor secreted protein (LAIR-2,AF013250), erythroid
differentiation protein (J03634), adipogenesis inhibitory fac-
tor (X58377), corticotropin releasing factor binding protein
(CRF-BP, X58022), alpha-I anti-chymotrypsin (X68733),
insulin-like growth factor binding protein-5 (IGFBP-5,
1.27559), CD33L (D86358), cytokine receptor like factor 1
(CRLF1,AF059293), platelet derived endothelial growth fac-
tor (ECGF-1, NP__001953), lysyl hydroxylase isoform 2
(PLOD2, U84573), stanniocalcin precursor (U25997),
secreted frizzled related protein (AF056087), galectin -3
(NM__002306), alpha defensin (L12691), ADAM-TS3
(AB002364), cholecystokinin precursor (AW043690), inter-
feron stimulated T-cell alpha chemoattractant precursor
(AF030514), and azurocidin (M96326); or any of the follow-
ing intracellular polypeptides sperminine oxidase (U01134),
UDP glycosyltransferase 2 family polypeptide B28
(AF091582), neurotrophic tyrosine kinase receptor 2
(X63759), neutral endopeptidase (J03779), CDC28 protein
kinase regulatory subunit 2 (X54942) and beta glucosidase
(J03060), lanosterol synthase (U22526), calcium/calmodu-
lin-dependent serine protein kinase (AI688589), estrogen
receptor-alternatively spliced transcript H (X86816),
chemokine (CX3C motif) receptor 1 (U27699), tyrosinase-
related protein 1 (M2068 1), hydoxy-delta-5-steroid dehy-
drogenase (ALO08015 1), dihydropyramidinase-like-4
(JO3634) and cytochrome P450-family 11 (D84361).
Included in this definition are splice variants, isoforms,
homologs, degradation products, and fragments of any of the
above polypeptides.

By “reference sample” is meant any sample, standard, or
level that is used for comparison purposes. A “normal refer-
ence sample” can be a prior sample taken from the same
subject, a sample from a pregnant subject not having any
pregnancy related hypertensive disorder, such as pre-eclamp-
sia or eclampsia, a sample from a pregnant subject not having
a pregnancy related hypertensive disorder, such as pre-ec-
lampsia or eclampsia, a subject that is pregnant but the sample
was taken early in pregnancy (e.g., in the first or second
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trimester or before the detection of a pregnancy related hyper-
tensive disorder, such as pre-eclampsia or eclampsia), a sub-
ject that is pregnant and has no history of a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, a
subject that is not pregnant, a sample of a purified reference
polypeptide at aknown normal concentration (i.e., not indica-
tive of a pregnancy related hypertensive disorder, such as
pre-eclampsia or eclampsia). By “reference standard or level”
is meant a value or number derived from a reference sample.
A normal reference standard or level can be a value or number
derived from a normal subject that is matched to the sample
subject by at least one of the following criteria: gestational
age of the fetus, maternal age, maternal blood pressure prior
to pregnancy, maternal blood pressure during pregnancy,
BMI of the mother, weight of the fetus, prior diagnosis of
pre-eclampsia or eclampsia, and a family history of preg-
nancy related hypertensive disorders, such as pre-eclampsia
or eclampsia. A “positive reference” sample, standard or
value is a sample or value or number derived from a subject
that is known to have a pregnancy related hypertensive dis-
order, such as pre-eclampsia or eclampsia, that is matched to
the sample subject by at least one of the following criteria:
gestational age of the fetus, maternal age, maternal blood
pressure prior to pregnancy, maternal blood pressure during
pregnancy, BMI of the mother, weight of the fetus, prior
diagnosis of a pregnancy related hypertensive disorder, and a
family history of a pregnancy related hypertensive disorder

By “reduce or inhibit” is meant the ability to cause an
overall decrease preferably of 10%, 20%, 30%, 40%, 50%,
60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or more in
the level of polypeptide or nucleic acid, detected by the afore-
mentioned assays (see “expression”) or the biological activity
of the polypeptide, detected by the aforementioned assays
(see “biological activity™), as compared to a reference sample
or a sample not treated with antisense nucleobase oligomers,
dsRNA, or siRNA used for RNA interference.

By “sample” is meant a tissue biopsy, cell, bodily fluid
(e.g., blood, serum, plasma, urine, saliva, amniotic fluid, or
cerebrospinal fluid) or other specimen obtained from a sub-
ject. Desirably, the biological sample includes polypeptides
of the invention or nucleic acid molecules encoding polypep-
tides of the invention or both.

By “small interfering RNAs (siRNAs)” is meant a nucleo-
base oligomer that is preferably a dsRNA molecule, and is
preferably greater than 10 nucleotides (nt) in length, more
preferably greater than 15 nucleotides in length, and most
preferably greater than 19 nucleotides in length that is used to
identify the target gene or mRNA to be degraded. Desirably,
the siRNA is at least 90%, 95%, 96%, 97%, 98%, 99%, 100%
complementary to 18, 19, 20, 21, 22, 23, 24, 25, 35, 45, 50
nucleotides of the desired nucleic acid sequence. A range of
19-25 nucleotides is the most preferred size for siRNAs.
siRNAs can also include short hairpin RNA (shRNA) in
which both strands of an siRNA duplex are included within a
single RNA molecule. siRNA includes any form of dsRNA
(proteolytically cleaved products of larger dsRNA, partially
purified RNA, essentially pure RNA, synthetic RNA, recom-
binantly produced RNA) as well as altered RNA that differs
from naturally occurring RNA by the addition, deletion, sub-
stitution, and/or alteration of one or more nucleotides. Such
alterations can include the addition of non-nucleotide mate-
rial, such as to the end(s) of the 21 to 23 nt RNA or internally
(at one or more nucleotides of the RNA). In a preferred
embodiment, the RNA molecules contain a 3' hydroxyl
group. Nucleotides in the RNA molecules of the present
invention can also comprise non-standard nucleotides,
including non-naturally occurring nucleotides or deoxyribo-
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nucleotides. Collectively, all such altered RNAs are referred
to as analogs of RNA. siRNAs of the present invention need
only be sufficiently similar to natural RNA that it has the
ability to mediate RNA interference (RNA1). As used herein,
RNAI refers to the ATP-dependent targeted cleavage and
degradation of a specific mRNA molecule through the intro-
duction of small interfering RNAs or dsSRNAs into a cell oran
organism. As used herein “mediate RNAi” refers to the ability
to distinguish or identify which RNAs are to be degraded.

By “specifically binds” is meant a compound or antibody
which recognizes and binds a polypeptide of the invention but
that does not substantially recognize and bind other mol-
ecules in a sample, for example, a biological sample, which
naturally includes a polypeptide of the invention.

By “subject” is meant a mammal, including, but not limited
to, a human or non-human mammal, such as a bovine, equine,
canine, ovine, or feline. Included in this definition are preg-
nant, post-partum, and non-pregnant mammals.

By “substantially identical” is meant a nucleic acid or
amino acid sequence that, when optimally aligned, for
example using the methods described below, share at least
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%,
98%, 99% or 100% sequence identity with a second nucleic
acid or amino acid sequence, e.g., an endoglin or soluble
endoglin sequence. “Substantial identity” may be used to
refer to various types and lengths of sequence, such as full-
length sequence, epitopes or immunogenic peptides, func-
tional domains, coding and/or regulatory sequences, exons,
introns, promoters, and genomic sequences. Percent identity
between two polypeptides or nucleic acid sequences is deter-
mined in various ways that are within the skill in the art, for
instance, using publicly available computer software such as
Smith Waterman Alignment (Smith, T. F. and M. S. Waterman
(1981)J. Mol. Biol. 147:195-7); “Best Fit” (Smith and Water-
man, Advances in Applied Mathematics, 482-489 (1981)) as
incorporated into GeneMatcher Plus™, Schwarz and Dayhof
(1979) Atlas of Protein Sequence and Structure, Dayhof, M.
0., Ed pp 353-358; BLAST program (Basic Local Alignment
Search Tool; (Altschul, S. F., W. Gish, et al. (1990) J. Mol.
Biol. 215: 403-10), BLAST-2, BLAST-P, BLAST-N,
BLAST-X, WU-BLAST-2, ALIGN, ALIGN-2, CLUSTAL,
or Megalign (DNASTAR) software. In addition, those skilled
in the art can determine appropriate parameters for measuring
alignment, including any algorithms needed to achieve maxi-
mal alignment over the length of the sequences being com-
pared. In general, for proteins, the length of comparison
sequences will be at least 6 amino acids, preferably 10, 20, 30,
40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 200, 250,
300,350, 400, or 500 amino acids or more up to the entire
length of the protein. For nucleic acids, the length of com-
parison sequences will generally be at least 18, 25, 50, 100,
125, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650,
700, 800, 900, 1000, 1100, 1200, or at least 1500 nucleotides
or more up to the entire length of the nucleic acid molecule. It
is understood that for the purposes of determining sequence
identity when comparing a DNA sequence to an RNA
sequence, a thymine nucleotide is equivalent to a uracil nucle-
otide. Conservative substitutions typically include substitu-
tions within the following groups: glycine, alanine; valine,
isoleucine, leucine; aspartic acid, glutamic acid, asparagine,
glutamine; serine, threonine; lysine, arginine; and phenylala-
nine, tyrosine.

By “substrate” or “solid support is meant any material that
can be modified to contain discrete individual sites appropri-
ate for the attachment or association of the nucleic acid
probes, polypeptides, or polypeptide binding molecules of
the invention and is amenable to at least one detection
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method. As will be appreciated by those in the art, the number
of possible substrates are very large, and include, but are not
limited to, glass and modified or functionalized glass, plastics
(including acrylics, polystyrene and copolymers of styrene
and other materials, polypropylene, polyethylene, polybuty-
lene, polyurethanes, Teflon, etc.), polysaccharides, nylon or
nitrocellulose, resins, silica or silica-based materials includ-
ing silicon and modified silicon, carbon, metals, etc. In gen-
eral, the substrates allow optical detection and have low back-
ground fluorescence.

By “symptoms of pre-eclampsia” is meant any of the fol-
lowing: (1) a systolic blood pressure (BP) >140 mmHg and a
diastolic BP >90 mmHg after 20 weeks gestation, (2) new
onset proteinuria (1+ by dipstik on urinanaysis, >300 mg of
protein in a 24 hour urine collection, or random urine protein/
creatinine ratio >0.3), and (3) resolution of hypertension and
proteinuria by 12 weeks postpartum. The symptoms of pre-
eclampsia can also include renal dysfunction and glomerular
endotheliosis or hypertrophy. By “symptoms of eclampsia”is
meant the development of any of the following symptoms due
to pregnancy or the influence of a recent pregnancy: seizures,
coma, thrombocytopenia, liver edema, pulmonary edema,
and cerebral edema.

By “therapeutic amount” is meant an amount that when
administered to a patient suffering from a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, is
sufficient to cause a qualitative or quantitative reduction in the
symptoms of the pregnancy related hypertensive disorder as
described herein. A therapeutic amount can also mean an
amount that when administered to a patient suffering from a
pregnancy related hypertensive disorder, such as pre-eclamp-
sia or eclampsia, is sufficient to cause a reduction in the
expression levels of any one or more of the following: fol-
listatin related protein, interleukin 8, inhibin A, VEGF-C,
angiogenin, beta fertilin, hypothetical protein (#AL039458),
leukocyte associated Ig-like receptor secreted protein, eryth-
roid differentiation protein, adipogenesis inhibitory factor,
corticotropin releasing factor binding protein, alpha-1 anti-
chymotrypsin, insulin-like growth factor binding protein-5,
CD33L, cytokine receptor like factor 1, platelet derived
endothelial growth factor, lysyl hydroxylase isoform 2, stan-
niocalcin precursor, secreted frizzled related protein, galec-
tin-3, sperminine oxidase, UDP glycosyltransferase 2 family
polypeptide B28, neurotrophic tyrosine kinase receptor 2,
neutral endopeptidase, CDC28 protein kinase regulatory sub-
unit 2, and beta glucosidase. A therapeutic amount can also
mean an amount that when administered to a patient suffering
from a pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia, is sufficient to cause an increase in
the expression levels of any one or more of the following:
alpha defensin, ADAM-TS3, cholecystokinin precursor,
interferon stimulated T-cell alpha chemoattractant precursor,
azurocidin, lanosterol synthase, calcium/calmodulin-depen-
dent serine protein kinase, estrogen receptor-alternatively
spliced transcript H, chemokine (CX3C motif) receptor 1,
tyrosinase-related protein 1, hydoxy-delta-5-steroid dehyro-
genase, dihydropyramidinase-like-4, and cytochrome P450-
family 11. Assays for the measurement of the expression
levels of polypeptides or a nucleic acid encoding the above
polypeptides are known in the art, some of which are
described herein.

By “treating” is meant administering a compound or a
pharmaceutical composition for prophylactic and/or thera-
peutic purposes. To “treat disease” or use for “therapeutic
treatment” refers to administering treatment to a subject
already suffering from a disease to improve the subject’s
condition. Preferably, the subject is diagnosed as suffering
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from a pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia, based on identification of any of the
characteristic symptoms described below or the use of the
diagnostic methods described herein. To “prevent disease”
refers to prophylactic treatment of a subject who is not yet ill,
but who is susceptible to, or otherwise at risk of, developing
aparticular disease. Preferably a subject is determined to be at
risk of developing a pregnancy related hypertensive disorder,
such as pre-eclampsia or eclampsia, using the diagnostic
methods described herein. Thus, in the claims and embodi-
ments, treating is the administration to a mammal either for
therapeutic or prophylactic purposes.

By “trophoblast” is meant the mesectodermal cell layer
covering the blastocyst that erodes the uterine mucosa and
through which the embryo receives nourishment from the
mother; the cells contribute to the formation of the placenta.

By “vector” is meant a DNA molecule, usually derived
from a plasmid or bacteriophage, into which fragments of
DNA may be inserted or cloned. A recombinant vector will
contain one or more unique restriction sites, and may be
capable of autonomous replication in a defined host or vehicle
organism such that the cloned sequence is reproducible. A
vector contains a promoter operably linked to a gene or cod-
ing region such that, upon transfection into a recipient cell, an
RNA is expressed.

Other features and advantages of the invention will be
apparent from the following description of the preferred
embodiments thereof, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The patent or application file contains at least one drawing
executed in color. Copies of this patent or patent application
publication with color drawing(s) will be provided by the
Office upon request and payment of the necessary fee.

FIG.1 is a graph showing the cumulative distribution func-
tion (CDF) for expression ratio greater than 1.0. Software
BADGE (Bayesian Analysis of Gene Expression) v1.0imple-
ments a Bayesian approach to identify differentially
expressed genes across different experimental conditions.
The genes are ranked in order of the conditional probability of
increased fold expression given the expression data; the null
probability value is 0.5. The ideal CDF has most genes near
the null probability value, and few genes have high or low
probabilities. For an expected false positive rate of 0.5%, we
selected 78 genes, 42 upregulated and 36 downregulated.

FIG. 2 is a colormap showing a predictive gene set in
normal versus preeclamptic placenta based on mRNA expres-
sion using the BADGE program. Rows represent predictive
genes for pre-eclampsia while columns represent expression
levels for a given patient relative to the average gene expres-
sion. The expected false positive rate of 1.0% yields a predic-
tive gene set of 127 genes, with 65 upregulated and 62 down-
regulated respectively. Significantly upregulated genes
include soluble fms-like tyrosine kinase I and follistatin-
related protein. mRNA expression profile from 3 pre-term
placentas are also shown as additional controls.

FIG. 3 shows a hierarchical clustering of the affymetrix
patient data using Cluster and Treeview, (by Michael Fisen,
Stanford University). The samples labeled as P are preec-
lamptic patients and the samples labeled as N are normal
pregnant patients. The dataset was filtered from 12625 to
3564 genes using presence and expression criteria, and the
resulting set was median-centered and normalized for genes
and arrays. We used hierarchical clustering to analyze pos-
sible classes in genes. The cluster includes sF1tl along with
other genes confirmed in literature.
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FIG. 4 is an autoradiogram showing mRNA expression of
Flt-1 and sFlt-1 in pre-eclampsia. mRNA expression of pla-
cental sF1t-1 from 3 patients with pre-eclampsia (P1, P2, P3)
and three normotensive term pregnancies (N1, N2, N3) were
determined by northern blot analysis. The higher band (7.5
kb) is the full length Flt-1 mRNA and the lower, more abun-
dant band (3.4 kb) is the alternatively spliced sF1t-1 mRNA.
Actinis included as a control and 288 is shown as arrowhead.

FIG. 5 is a set of images showing the immunohistochem-
istry of Flt-1 expression in normal and preeclamptic placen-
tas. A monoclonal antibody against human FIt-1 was used for
these experiments. The data shown here demonstrates
increased expression of Flt-1 by the syncitiotrophoblasts of
the preeclamptic placenta.

FIG. 6A shows the amino acid sequence of follistatin
related protein (FLRG) (SEQ ID NO: 1). FIG. 6B shows the
DNA sequence of follistatin related protein (FLRG) (SEQ ID
NO: 2).

FIG. 7A shows the amino acid sequence of interleukin 8
(SEQ ID NO: 3). FIG. 7B shows the DNA sequence of inter-
leukin 8 (SEQ ID NO: 4).

FIG. 8A shows the amino acid sequence of inhibin A (SEQ
ID NO: 5). FIG. 8B shows the DNA sequence of inhibin A
(SEQ ID NO: 6).

FIG. 9A shows the amino acid sequence of VEGF-C (SEQ
ID NO: 7). FIG. 9B shows the DNA sequence of VEGF-C
(SEQ ID NO: 8).

FIG. 10A shows the amino acid sequence of angiogenin
(SEQ ID NO: 9). FIG. 10B shows the DNA sequence of
angiogenin (SEQ ID NO: 10).

FIG. 11A shows the amino acid sequence of beta fertilin
(SEQ ID NO: 11). FIG. 11B shows the DNA sequence of beta
fertilin (SEQ ID NO: 12).

FIG. 12 shows the DNA sequence of hypothetical protein
(SEQ ID NO: 13).

FIG. 13A shows the amino acid sequence of leukocyte
associated Ig-like receptor secreted protein (SEQ ID NO: 14).
FIG. 13B shows the DNA sequence of leukocyte associated
Ig-like receptor secreted protein (SEQ ID NO: 15).

FIG. 14A shows the amino acid sequence of erythroid
differentiation protein (SEQ ID NO: 16). FIG. 14B shows the
DNA sequence of erythroid differentiation prtoein (SEQ ID
NO: 17).

FIG. 15A shows the amino acid sequence of adipogenesis
inhibitory factor (SEQ ID NO: 18). FIG. 18B shows the DNA
sequence of adipogenesis inhibitory factor (SEQ ID NO: 19).

FIG. 16A shows the amino acid sequence of corticotropin
releasing factor binding protein (SEQ ID NO: 20). FIG. 16B
shows the DNA sequence of corticotropin releasing factor
binding protein (SEQ ID NO: 21).

FIG. 17A shows the amino acid sequence of alpha-1 anti-
chymotrypsin (SEQ ID NO: 22). FIG. 17B shows the DNA
sequence of alpha-1 anti-chymotrypsin (SEQ ID NO: 23).

FIG. 18A shows the amino acid sequence of insulin-like
growth factor binding protein-5 (SEQ ID NO: 24). FIG. 18B
shows the DNA sequence of insulin-like growth factor bind-
ing protein-S (SEQ ID NO: 25).

FIG. 19 shows the amino acid sequence of CD33L (SEQ ID
NO: 26).

FIG. 20A shows the amino acid sequence of cytokine
receptor like factor 1 (SEQ ID NO: 27). FIG. 20B shows the
DNA sequence of cytokine receptor like factor 1 (SEQ ID
NO: 28).

FIG. 21 shows the amino acid sequence of platelet derived
endothelial growth factor (SEQ ID NO: 29).
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FIG.22A shows the amino acid sequence of lysyl hydroxy-
lase isoform 2 (SEQ ID NO: 30). FIG. 22B shows the DNA
sequence of lysyl hydroxylase isoform 2 (SEQ ID NO: 31).

FIG. 23 A shows the amino acid sequence of stanniocalcin
precursor (SEQ ID NO: 32). FIG. 23B shows the DNA
sequence of stanniocalcin precursor (SEQ ID NO: 33).

FIG. 24A shows the amino acid sequence of secreted
frizzled related protein (SEQ ID NO: 34). FIG. 24B shows the
DNA sequence of secreted frizzled related protein (SEQ ID
NO: 35).

FIG. 25A shows the amino acid sequence of galectin-3
(SEQ ID NO: 36). FIG. 25B shows the DNA sequence of
galectin-3 (SEQ ID NO: 37).

FIG. 26 A shows the amino acid sequence of alpha defensin
(SEQ ID NO: 38). FIG. 26B shows the DNA sequence of
alpha defensin (SEQ ID NO: 39).

FIG. 27A shows the amino acid sequence of ADAM-TS3
(SEQ ID NO: 40). FIG. 27B shows the DNA sequence of
ADAM-TS3 (SEQ ID NO: 41).

FIG. 28 shows the DNA sequence of cholecystokinin pre-
cursor (SEQ ID NO: 42).

FIG. 29A shows the amino acid sequence of interferon
stimulated T-cell alpha chemoattractant precursor (SEQ ID
NO: 43). FIG. 29B shows the DNA sequence of interferon
stimulated T-cell alpha chemoattractant precursor (SEQ ID
NO: 44).

FIG. 30A shows the amino acid sequence of azurocidin
(SEQ ID NO: 45). FIG. 30B shows the DNA sequence of
azurocidin (SEQ ID NO: 46).

FIG. 31 A shows the amino acid sequence of spermine
oxidase (SEQ ID NO: 47). FIG. 3 1B shows the DNA
sequence of spermine oxidase (SEQ ID NO: 48).

FIG. 32A shows the amino acid sequence of UDP glyco-
syltransferase 2 family polypeptide B28 (SEQ ID NO: 49).
FIG. 32B shows the DNA sequence of UDP glycosyltrans-
ferase 2 family polypeptide B28 (SEQ ID NO: 50).

FIG. 33 A shows the amino acid sequence of neurotrophic
tyrosine kinase receptor 2 (SEQ ID NO: 51). FIG. 33B shows
the DNA sequence of neurotrophic tyrosine kinase receptor 2
(SEQID NO: 52).

FIG. 34A shows the amino acid sequence of neutral
endopeptidase (SEQ ID NO: 53). FIG. 34B shows the DNA
sequence of neutral endopeptidase (SEQ ID NO: 54).

FIG. 35A shows the amino acid sequence of CDC28 pro-
tein kinase regulatory subunit 2 (SEQ ID NO: 55). FIG. 35B
shows the DNA sequence of CDC28 protein kinase regula-
tory subunit 2 (SEQ ID NO: 56).

FIG. 36 shows the DNA sequence of beta glucosidase
(SEQID NO: 57).

FIG. 37A shows the amino acid sequence of lanosterol
synthase (SEQ ID NO: 58). FIG. 37B shows the DNA
sequence of lanosterol synthase (SEQ ID NO: 59).

FIG. 38 shows the DNA sequence of calcium/calmodulin-
dependent serine protein kinase (SEQ ID NO: 60).

FIG. 39 shows the DNA sequence of estrogen receptor-
alternatively spliced transcript H (SEQ ID NO: 61).

FIG. 40A shows the amino acid sequence of chemokine
(CX3C motif) receptor 1 (SEQ ID NO: 62). FIG. 40B shows
the DNA sequence of chemokine (CX3C motif) receptor 1
(SEQ ID NO: 63).

FIG. 41A shows the amino acid sequence of tyrosinase-
related protein 1 (SEQ ID NO: 64). FIG. 41B shows the DNA
sequence of tyrosinase-related protein 1 (SEQ ID NO: 65).

FIG. 42 shows the DNA sequence of hydroxy-delta-5-
steroid dehydrogenase (SEQ ID NO: 66).
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FIG. 43 A shows the amino acid sequence of dihydropyra-
midinase-like-4 (SEQ ID NO: 67). FIG. 43B shows the DNA
sequence of dihydropyramidinase-like-4 (SEQ ID NO: 68).
FIG. 44 shows the amino acid sequence of cytochrome
P450 family 11 (SEQ ID NO: 69).

DETAILED DESCRIPTION

In order to identify secreted factors involved in the patho-
genesis of pregnancy related hypertensive disorders, such as
pre-eclampsia, we performed gene expression profiling of
placental tissue from 19 women with pre-eclampsia and 15
nomotensive pregnant women using Affymetrix U95A
microarray chips. Data were analyzed using the computer
program BADGE (Bayesian Analysis of Differential Gene
Expression version 1.0) (http://genomethods.org/badge) (see
Ramoni and Sebastiani, in Berthold and Hand eds. /ntelligent
Data Analysis: An Introduction, Springer, New York, N.Y.
(1999)) and hierarchical clustering analysis (Eisen et al.,
Proc. Natl. Acad. Sci., 95:14863-8 (1998)) to identify differ-
entially expressed genes across experimental conditions. We
discovered that the gene encoding the following secreted
polypeptides showed increased expression in blood samples
taken from women with pre-eclampsia: follistatin related pro-
tein, interleukin 8, inhibin A, VEGF-C, angiogenin, beta fer-
tilin, hypothetical protein (#AL039458), leukocyte associ-
ated Ig-like receptor secreted protein, erythroid
differentiation protein, adipogenesis inhibitory factor, corti-
cotropin releasing factor binding protein, alpha-1 anti-chy-
motrypsin, insulin-like growth factor binding protein-5,
CD33L, cytokine receptor like factor 1, platelet derived
endothelial growth factor, lysyl hydroxylase isoform 2, stan-
niocalcin precursor, secreted frizzled related protein, and
galectin-3. We also discovered that expression levels of the
genes encoding the following secreted polypeptides were
decreased in blood samples taken from women with pre-
eclampsia: alpha defensin, ADAM-TS3, cholecystokinin pre-
cursor, interferon stimulated T-cell alpha chemoattractant
precursor, and azurocidin. In addition, we also discovered
that genes encoding the following intracellular polypeptides
or enzymes showed increased expression in placentas from
women with pre-eclampsia: sperminine oxidase, UDP glyco-
syltransferase 2 family polypeptide B28, neurotrophic
tyrosine kinase receptor 2, neutral endopeptidase, CDC28
protein kinase regulatory subunit 2, and beta glucosidase.
Genes encoding the following intracellular gene polypeptides
showed decreased expression in placentas from women with
pre-eclampsia: lanosterol synthase, calcium/calmodulin-de-
pendent serine protein kinase, estrogen receptor-alternatively
spliced transcript H, chemokine (CX3C motif) receptor 1,
tyrosinase-related protein 1, hydoxy-delta-5-steroid dehy-
drogenase, dihydropyramidinase-like-4, and cytochrome
P450-family 11.

For the purposes of the descriptions below, all of the
polypeptides described above are collectively referred to as
“the polypeptides of the invention.” While the detailed
description presented herein refers specifically to polypep-
tides associated with specific GenBank accession numbers, it
will be clear to one skilled in the art that the detailed descrip-
tion can also apply to family members, isoforms, homologs,
fragments, and/or variants or the specified polypeptides.

We have also discovered therapeutic agents that reduce the
expression or biological activity of any one or more of the
following polypeptides: follistatin related protein, interleukin
8, inhibin A, VEGF-C, angiogenin, beta fertilin, hypothetical
protein (#AL039458), leukocyte associated Ig-like receptor
secreted protein, erythroid differentiation protein, adipogen-
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esis inhibitory factor, corticotropin releasing factor binding
protein, alpha-1 anti-chymotrypsin, insulin-like growth fac-
tor binding protein -5, CD33L, cytokine receptor like factor 1,
platelet derived endothelial growth factor, lysyl hydroxylase
isoform 2, stanniocalcin precursor, secreted frizzled related
protein, and galectin -3, or agents that increase the expression
levels or biological activity of any one or more of the follow-
ing polypeptides: alpha defensin, ADAM-TS3, cholecystoki-
nin precursor, interferon stimulated T-cell alpha chemoattrac-
tant precursor, or azurocidin, can be used to treat or prevent
pregnancy related hypertensive disorders, such as pre-ec-
lampsia or eclampsia in a subject. Such agents include, but are
not limited to, antibodies, nucleobase oligomers for antisense
or RNA, purified natural or synthetic compounds, chemical
compounds, and small molecules.

The invention also features methods for measuring levels
of any one or more of the polypeptides of the invention or a
nucleic acid encoding a polypeptide of the invention as a
detection tool for early diagnosis and management of preg-
nancy related hypertensive disorders, such as pre-eclampsia
or eclampsia.

Diagnostics

The present invention features assays based on the detec-
tion of at least one of the polypeptides of the invention to
diagnose pregnancy related hypertensive disorders, such as
pre-eclampsia, eclampsia, or the propensity to develop such
conditions. The present invention also features diagnostic
assays based on the detection of at least two, at least three, at
least four, or at least five or more polypeptides of the inven-
tion to diagnose pregnancy related hypertensive disorders,
such as pre-eclampsia, eclampsia, or a predisposition to such
conditions. Levels of any one or more of the polypeptides of
the invention (either free, bound, or total levels) are measured
in a subject sample and used as an indicator of a pregnancy
related hypertensive disorder, such as pre-eclampsia, eclamp-
sia, or a predisposition to such conditions. The diagnostic
methods can also be combined with methods to detect levels
of any additional markers of pregnancy related hypertensive
disorders, such as pre-eclampsia or eclampsia, such as
soluble endoglin, sF1t-1, VEGEF, or PIGF. In one embodiment,
a metric incorporating the levels of any one or more of the
polypeptides of the invention, soluble endoglin, sFlt-1,
VEGTF, or PIGF, or any combination thereof, is used to deter-
mine whether a relationship between levels of at least two of
the polypeptides is indicative of pre-eclampsia or eclampsia.

Standard methods may be used to measure levels of any
one or more of the polypeptides of the invention in any bodily
fluid, including, but not limited to, urine, blood, serum,
plasma, saliva, amniotic fluid, or cerebrospinal fluid. Such
methods include immunoassay, ELISA, western blotting
using antibodies directed to the polypeptide of the invention
and quantitative enzyme immunoassay techniques such as
those described in Ong et al. (Obstet. Gynecol. 98:608-611,
2001) and Su et al. (Obstet. Gynecol., 97:898-904, 2001).
ELISA assays are the preferred method for measuring levels
of a polypeptide of the invention. In preferred embodiments,
the level of follistatin related protein, inhibin-A, beta fertilin,
or insulin-like growth factor binding protein -5 is measured.
In additional preferred embodiments, the body mass index
(BMI) and gestational age of the fetus is also measured and
included the diagnostic metric. For example, if the level of
any of the following polypeptides: follistatin related protein,
interleukin 8, inhibin A, VEGF-C, angiogenin, beta fertilin,
hypothetical protein (#AL039458), leukocyte associated Ig-
like receptor secreted protein, erythroid differentiation pro-
tein, adipogenesis inhibitory factor, corticotropin releasing
factor binding protein, alpha-1 anti-chymotrypsin, insulin-
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like growth factor binding protein-5, CD33L, cytokine recep-
tor like factor 1, platelet derived endothelial growth factor,
lysyl hydroxylase isoform 2, stanniocalcin precursor,
secreted frizzled related protein, and galectin-3 is increased
(e.g., 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or
more), relative to a reference sample, this is considered a
positive indicator of a pregnancy related hypertensive disor-
der, such as pre-eclampsia or eclampsia. In another example,
if the levels of any one of the following proteins: alpha
defensin, ADAM-TS3, cholecystokinin precursor, interferon
stimulated T-cell alpha chemoattractant precursor, and azuro-
cidin is decreased (e.g., 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or more), rela-
tive to a reference sample, this is considered a positive indi-
cator of a pregnancy related hypertensive disorder, such as
pre-eclampsia or eclampsia.

Metrics measuing the levels of sFlt-1, VEGF, PIGF, and/or
soluble endoglin can also be used in combination with any of
the diagnostic methods of the invention. For example, the
PAAI (sFlt-1/VEGF+PIGF) is used, in combination with
measurement of any one or more polypeptides of the inven-
tion, as an anti-angiogenic index that is diagnostic of preg-
nancy related hypertensive disorders, such as pre-eclampsia,
eclampsia, or the propensity to develop such conditions. The
PAAI (sF1t-1/VEGF+PIGF) ratio is merely one example of a
useful metric that may be used as a diagnostic indicator. It is
not intended to limit the invention. Another example is the
following soluble endoglin anti-angiogenic index: (sFIt-1+
0.25(soluble endoglin polypeptide))/PIGF. Virtually any met-
ric that detects an alteration in the levels of any polypeptide of
the invention, soluble endoglin, sFlt-1, PIGF, or VEGF, or any
combination thereof, in a subject relative to a reference
sample may be used as a diagnostic indicator. One example of
a metric that can be used in the diagnostic methods of the
invention is (sFltl1+soluble endoglin+follistatin related pro-
tein)/PIGF.

Expression levels of particular nucleic acids or polypep-
tides may be correlated with a particular disease state (e.g.,
pregnancy related hypertensive disorders, such as pre-ec-
lampsia or eclampsia), and thus are useful in diagnosis. Oli-
gonucleotides or longer fragments derived from a nucleic
acid sequence encoding a polypeptide of the invention may be
used as a probe not only to monitor expression, but also to
identify subjects having a genetic variation, mutation, or
polymorphism in a nucleic acid molecule, encoding a
polypeptide of the invention, that is indicative of a predispo-
sition to develop the conditions. These polymorphisms may
affect nucleic acid or polypeptide expression levels or bio-
logical activity. Detection of genetic variation, mutation, or
polymorphism relative to a normal, reference sample can be
used as a diagnostic indicator of a pregnancy related hyper-
tensive disorder, such as pre-eclampsia, eclampsia, or a pre-
disposition to develop such disorders.

Such genetic alterations may be present in the promoter
sequence, an open reading frame, intronic sequence, or
untranslated 3' region of a gene. Information related to
genetic alterations can be used to diagnose a subject as having
a pregnancy related hypertensive disorder, such as pre-ec-
lampsia, eclampsia, or a predisposition to develop such con-
ditions. As noted throughout, specific alterations in the levels
of biological activity of any polypeptide of the invention or
any combination thereof, can be correlated with the likeli-
hood of developing a pregnancy related hypertensive disor-
der, such as pre-eclampsia or eclampsia, or the predisposition
to the same. As a result, one skilled in the art, having detected
a given mutation, can then assay one or more of the biological
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activities of the polypeptide to determine if the mutation
causes or increases the likelihood of pre-eclampsia or
eclampsia.

In one embodiment, a subject having pre-eclampsia,
eclampsia, or a propensity to develop such conditions will
show an alteration in the expression of a nucleic acid encod-
ing a polypeptide of the invention. Methods for detecting such
alterations in nucleic acids are standard in the art and are
described in Ausubel et al., supra. In one example northern
blotting or real-time PCR is used to detect mRNA levels for a
nucleic acid encoding any polypeptide of the invention.

In another embodiment, hybridization with PCR probes
that are capable of detecting a nucleic acid molecule encoding
apolypeptide of the invention, including genomic sequences,
or closely related molecules, may be used to hybridize to a
nucleic acid sequence derived from a subject having a preg-
nancy related hypertensive disorder, such as pre-eclampsia or
eclampsia, or at risk of developing such conditions. The
specificity of the probe, whether it is made from a highly
specific region, e.g., the 5' regulatory region, or from a less
specific region, e.g., a conserved motif, and the stringency of
the hybridization or amplification (maximal, high, interme-
diate, or low), determine whether the probe hybridizes to a
naturally occurring sequence, allelic variants, or other related
sequences. Hybridization techniques may be used to identify
mutations indicative of a pregnancy related hypertensive dis-
order, such as pre-eclampsia or eclampsia, or may be used to
monitor expression levels of a gene encoding a polypeptide of
the invention (for example, by Northern analysis, Ausubel et
al., supra).

A subject having a pregnancy related hypertensive disor-
der, such as pre-eclampsia, eclampsia, or a propensity to
develop such conditions will show an increase relative to a
reference sample or level (e.g., 10%, 20%, 30%, 40%, 50%,
60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or more)
in the expression of a secreted or intracellular polypeptide or
anucleic acid encoding a secreted or intracellular polypeptide
selected from the group consisting of: follistatin related pro-
tein, interleukin 8, inhibin A, VEGF-C, angiogenin, beta fer-
tilin, hypothetical protein (#AL039458), leukocyte associ-
ated Ig-like receptor secreted protein, erythroid
differentiation protein, adipogenesis inhibitory factor, corti-
cotropin releasing factor binding protein, alpha-I anti-chy-
motrypsin, insulin-like growth factor binding protein-5,
CD33L, cytokine receptor like factor 1, platelet derived
endothelial growth factor, lysyl hydroxylase isoform 2, stan-
niocalcin precursor, secreted frizzled related protein, galec-
tin-3, sperminine oxidase, UDP glycosyltransferase 2 family
polypeptide B28, neurotrophic tyrosine kinase receptor 2,
neutral endopeptidase, CDC28 protein kinase regulatory sub-
unit 2, and beta glucosidase, relative to a reference sample. In
another example, a subject having a pregnancy related hyper-
tensive disorder, such as pre-eclampsia, eclampsia, or a pro-
pensity to develop such conditions will show a decrease (e.g.,
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%,
96%, 97%, 98%, 99% or more) relative to a reference sample
or level in the expression of a secreted or intracellular
polypeptide or a nucleic acid encoding a secreted or intracel-
lular polypeptide selected from the group consisting of: alpha
defensin, ADAM-TS3, cholecystokinin precursor, interferon
stimulated T-cell alpha chemoattractant precursor, azurocidin
lanosterol synthase, calcium/calmodulin-dependent serine
protein kinase, estrogen receptor-alternatively spliced tran-
script H, chemokine receptor 1, tyrosinase-related protein 1,
hydoxy-delta-5-steroid dehydrogenase, dihydropyramidi-
nase-like-4, and cytochrome P450-family 11, relative to a
reference sample.
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A variety of protocols for measuring an alteration in the
expression of such polypeptides are known, including immu-
nological methods (such as ELISAs and RIAs), and provide a
basis for diagnosing a pregnancy related hypertensive disor-
der, such as pre-eclampsia or eclampsia, or a risk of develop-
ing such conditions.

In one embodiment, the level of at least one polypeptide or
nucleic acid encoding a polypeptide of the invention is mea-
sured in combination with the level of soluble endoglin, sF1t-
1, VEGE, or PIGF polypeptide or nucleic acid, or any com-
bination thereof. Methods for the measurement of sFIt-1,
VEGF, PIGF, and soluble endoglin are described in U.S.
Patent Application Publication Numbers U.S. Patent Appli-
cation Publication Numbers 20040126828, 20050025762,
and 20050170444; PCT Publication Numbers WO 2004/
008946 and WO 2005/077007; and U.S. patent application
Ser. No. 11/235,577, each of which is hereby incorporated by
reference in its entirety.

In one example, the measurement of any of the nucleic
acids or polypeptides described herein preferably occurs on at
least two different occasions and an alteration in the levels
over time is used as an indicator of a pregnancy related hyper-
tensive disorder, such as pre-eclampsia or eclampsia, or the
propensity to develop such conditions. In another example,
the measurement of any of the nucleic acids or polypeptides
described herein is compared to a reference sample and an
alteration as compared to normal reference levels is used as an
indicator of a pregnancy related hypertensive disorder, such
as pre-eclampsia or eclampsia, or the propensity to develop
such conditions.

The level of any polypeptide of the invention in the bodily
fluids of a subject having pre-eclampsia, eclampsia, or the
propensity to develop such conditions may be altered by as
little as 10%, 20%, 30%, or 40%, or by as much as 50%, 60%,
70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or more relative
to the level of the same polypeptide in a reference sample. The
level of any polypeptide of the invention in the bodily fluids of
a subject having a pregnancy related hypertensive disorder,
such as pre-eclampsia or eclampsia, or the propensity to
develop such conditions may be altered by as little as 10%,
20%, 30%, or 40%, or by as much as 50%, 60%, 70%, 80%,
90%, 95%, 96%, 97%, 98%, 99% or more over time from one
measurement to the next.

In one embodiment, a subject sample of a bodily fluid (e.g.,
urine, plasma, serum, amniotic fluid, or cerebrospinal fluid) is
collected early in pregnancy prior to the onset of symptoms of
the pregnancy related hypertensive disorder, such as pre-
eclampsia or eclampsia. In another example, the sample can
be a tissue or cell collected early in pregnancy prior to the
onset of symptoms of the pregnancy related hypertensive
disorder. Non-limiting examples include placental tissue, pla-
cental cells, endothelial cells, and leukocytes such as mono-
cytes. In humans, for example, maternal blood serum samples
are collected from the antecubital vein of pregnant women
during the first, second, or third trimesters of the pregnancy.
Preferably, the assay is carried out during the first trimester,
for example, at 4, 6, 8, 10, or 12 weeks, or during the second
trimester, for example at 14, 16, 18, 20, 22, or 24 weeks. Such
assays may also be conducted at the end of the second trimes-
ter or the third trimester, for example at 26, 28, 30, 32, 34, 36,
38, or 40 weeks. It is preferable that levels of one or more
polypeptides of the invention be measured twice during this
period of time. For the diagnosis of post-partum pre-eclamp-
sia or eclampsia, the assay is carried out postpartum. For the
diagnosis of a predisposition to a pregnancy related hyper-
tensive disorder, such as pre-eclampsia or eclampsia, the
assay may be carried out prior to the onset of pregnancy. In
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one example, for the monitoring and management of therapy,
the assay is carried out after the diagnosis of pre-eclampsia
but during the pregnancy.

In one particular example, a sample of bodily fluid (e.g.,
(blood, serum, plasma, urine, amniotic fluid, and cerebrospi-
nal fluid) is collected during pregnancy and the levels of at
least one polypeptide of the invention determined by ELISA.
In another example, a sample is collected during the second
trimester and early in the third trimester and in increase or
decrease in the level of a polypeptide of the invention from the
first sampling to the next is indicative of pre-eclampsia or
eclampsia, or the propensity to develop either. In another
particular example, serial blood samples can be collected
during pregnancy and the levels of any one or more of the
polypeptides of the invention determined by ELISA. In
another example, a sample is collected during the second
trimester and early in the third trimester and an alteration in
the levels of any one or more of the polypeptides of the
invention from the first sampling to the next is indicative of a
pregnancy related hypertensive disorder, such as pre-eclamp-
sia or eclampsia, or a predisposition thereto.

Inveterinary practice, assays may be carried out at any time
during the pregnancy but are preferably carried out early in
pregnancy, prior to the onset of symptoms of the pregnancy
related hypertensive disorder, such as pre-eclampsia or
eclampsia. Given that the term of pregnancies varies widely
between species, the timing of the assay will be determined
by a veterinarian, but will generally correspond to the timing
of assays during a human pregnancy.

The diagnostic methods described herein can be used indi-
vidually or in combination with any other diagnostic method
described herein for a more accurate diagnosis of the presence
of, severity of, or estimated time of onset of the pregnancy
related hypertensive disorder, such as pre-eclampsia or
eclampsia. For example, the diagnostic methods using the
nucleic acids that encode the polypeptides of the invention
can be used initially and then increased expression of the
polypeptide can be confirmed using standard immunological
methods (e.g., western blooting or ELISA). In addition, the
diagnostic methods described herein can be used in combi-
nation with any other diagnostic methods determined to be
useful for the accurate diagnosis of the presence of, severity
of, or estimated time of onset of the pregnancy related hyper-
tensive disorder, such as pre-eclampsia or eclampsia. The
diagnostic methods described herein can also be used to
monitor and manage pregnancy related hypertensive disor-
ders, such as pre-eclampsia or eclampsia in a subject.

Expression level of each polypeptide or nucleic acids
encoding polypeptides of the invention may be considered
individually, although it is within the scope of the invention to
provide combinations of two or more polypeptides of the
invention or nucleic acids encoding polypeptides of the
invention for use in the methods and compositions of the
invention to increase the confidence of the analysis. A panel
comprises two or more polypeptides of the invention, or frag-
ments thereof, two or more, 2-5, 5-10, 10-15, 15-20, 20-25 or
more than 25 nucleic acid molecules, or fragments thereof or
complementary nucleic acid molecules, or two or more bind-
ing molecules, such as antibodies, that recognize a polypep-
tide of the invention. In one embodiment, these panels of
polypeptides of the invention are selected such that the
polypeptides of the invention within any one panel share
certain features, such as polypeptides that are shown herein to
be increased in samples from pre-eclamptic women. Simi-
larly, different panels of polypeptides of the invention may be
composed of polypeptides of the invention representing dif-
ferent stages of a pregnancy related hypertensive disorder, for
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example separate panels for mild-pre-eclampsia, to severe
pre-eclampsia, to eclampsia. Panels of the polypeptides of the
invention can also include binding molecules (e.g., antibod-
ies) that specifically bind sFlt-1, VEGEF, PIGF, and soluble
endoglin, and may further be provided on biochips, as dis-
cussed below.

Diagnostic Kits

The invention also provides for a diagnostic test kit. The
diagnostic test kit includes the components or reagents
required to carry out any of the diagnostic assays described
above and instructions for the use of the components or
reagents to diagnose a pregnancy related hypertensive disor-
der, such as pre-eclampsia or eclampsia, or a predisposition to
a pregnancy related hypertensive disorder, such as pre-ec-
lampsia or eclampsia. For example, a diagnostic test kit can
include antibodies to any polypeptide of the invention and
components required to detect, and more preferably to evalu-
ate, binding between the antibodies and the polypeptide of the
invention. Non-limiting examples of antibodies useful in the
diagnostic methods and kits of the invention include human
FLRG antibody, catalog number AF1288, R&D systems,
Minneapolis, Minn. and human secreted frizzled related pro-
tein antibody, catalog number AF1384, R&D systems, Min-
neapolis, Minn. For detection, either the antibody or the
polypeptide of the invention is labeled, and either the anti-
body or the polypeptide of the invention is substrate-bound,
such that polypeptide of the invention-antibody interaction
can be established by determining the amount of label
attached to the substrate following binding between the anti-
body and the polypeptide of the invention. A conventional
ELISA is a common, art-known method for detecting anti-
body-substrate interaction and can be provided with the kit of
the invention. Polypeptides of the invention can be detected in
virtually any bodily fluid including, but not limited to urine,
serum, plasma, saliva, ammotic fluid, or cerebrospinal fluid.
The invention also provides for a diagnostic test kit that
includes a nucleic acid encoding a polypeptide of the inven-
tion that can be used to detect and determine levels of nucleic
acids encoding a polypeptide of the invention. A kit that
determines an alteration in the level of a polypeptide of the
invention relative to a reference, such as the level present in a
normal control, is useful as a diagnostic kit in the methods of
the invention.

The diagnostic kits of the invention can also include anti-
bodies or nucleic acids for the detection of soluble endoglin,
sFlt-1, VEGE, or PIGF polypeptides or nucleic acids as
described in U.S. Patent Application Publication Numbers
20040126828, 20050025762, and 20050170444; PCT Publi-
cation Numbers WO 2004/008946 and WO 2005/077007,
and U.S. patent application Ser. No. 11/235,577.

Desirably, the kit includes any of the components needed to
perform any of the diagnostic methods described above. In
one embodiment of the invention, such a kit includes a solid
support (e.g., a membrane or a microtiter plate) coated with a
primary agent (e.g., an antibody or protein that recognizes the
antigen), standard solutions of purified protein for prepara-
tion of a standard curve, a body fluid (e.g. serum or urine)
control for quality testing of the analytical run, a secondary
agent (e.g., a second antibody reactive with a second epitope
in the antigen to be detected or an antibody or protein that
recognizes the primary antibody) conjugated to a label or an
enzyme such as horse radish peroxidase or otherwise labeled,
a substrate solution, a stopping solution, a washing buffer and
an instruction manual. The membrane can be supported on a
dipstick structure where the sample is deposited on the mem-
brane by placing the dipstick structure into the sample or the
membrane can be supported in a lateral flow cassette where
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the sample is deposited on the membrane through an opening
in the cassette. The kit can also be in an array format and can
include an array of polypeptides of the invention or binding
molecules that specifically bind polypeptides of the invention
arranged on a biochip, such as, for example, a GeneChip™.

The diagnostic kits also generally include a label or
instructions for the intended use of the kit components and a
reference sample or purified proteins to be used to establish a
standard curve. In one example, the kit contains instructions
for the use of the kit for the diagnosis of a pregnancy related
hypertensive disorder, such as pre-eclampsia or eclampsia, or
the propensity to develop pre-eclampsia or eclampsia. In yet
another example, the kit contains instructions for the use of
the kit to monitor therapeutic treatment or dosage regimens
for the treatment of pregnancy related hypertensive disorders,
such as pre-eclampsia or eclampsia. It will be understood that
the reference sample values will depend on the intended use
of the kit. For example, the sample can be compared to a
normal reference value, wherein an alteration in the levels of
one or more of the polypeptides of the invention or a metric
using levels of one or more of the polypeptides of the inven-
tion is indicative of a pregnancy related hypertensive disor-
der, such as pre-eclampsia or eclampsia, or a predisposition to
pre-eclampsia or eclampsia. In another example, akit used for
therapeutic monitoring can have a reference value that is
indicative of a pregnancy related hypertensive disorder, such
as pre-eclampsia or eclampsia, wherein an alteration in the
level of one or more of the polypeptides of the invention or a
metric using levels of one or more of the polypeptides of the
invention relative to the reference sample can be used to
indicate therapeutic efficacy or effective dosages of therapeu-
tic compounds.
Arrays and Biochips

The invention also includes an array comprising a panel of
polypeptides of the invention. The array can be used to assay
expression of one or more genes or polypeptides in the array.

It will be appreciated by one skilled in the art that the panels
of polypeptides of the invention of the invention may be
provided on solid supports, as a biochip. For example, poly-
nucleotides may be coupled to an array (e.g., a biochip using
GeneChip™ for hybridization analysis), to a resin (e.g., a
resin which can be packed into a column for column chroma-
tography), or a matrix (e.g., a nitrocellulose matrix for north-
ern blot analysis). The immobilization of nucleic acid mol-
ecules complementary to nucleic acid molecules encoding
any of the polypeptides of the invention, either covalently or
noncovalently, permits a discrete analysis of the presence or
activity of each of the nucleic acid molecules encoding the
polypeptides of the invention in a sample. In an array, for
example, polynucleotides complementary to each member of
a panel of nucleic acid molecules encoding polypeptides of
the invention may individually be attached to different,
known locations on the array. The array may be hybridized
with, for example, polynucleotides extracted from a bodily
fluid, tissue, or cell sample from a subject. The hybridization
of polynucleotides from the sample with the array at any
location on the array can be detected, and thus the presence or
quantity of the nucleic acids or transcripts encoding polypep-
tides of the invention in the sample can be ascertained. In one
embodiment, an array based on a biochip is employed. Simi-
larly, immunological analyses may be performed using pro-
tein arrays or antibody arrays that include immobilized anti-
bodies or other binding molecules specific for polypeptides of
the invention. Such protein arrays can be hybridized with a
bodily fluid, tissue, or cell sample, which contains polypep-
tides of the invention or antibodies to polypeptides of the
invention, from a subject. Additional details on examples of
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arrays and biochips can be found, for example, in U.S. Patent
Application Publication No. 20050266409, herein incorpo-
rated by reference.

Exemplary Binding Molecules and Antibodies

Examples of antibodies and binding proteins that can be
used in the diagnostic methods and kits of the invention are
described below. The antibodies described below can also be
used in the therapeutic methods of the invention and can be
modified to increase potency or stability or to reduce reactiv-
ity to the antibodies. These examples are intended to illustrate
the invention and not to limit the invention in anyway.

Follistatin Related Protein

Follistatin related protein, also known as FLRG, FSRP,
FRP, FLS-1, and FSTL1, is a protein related to follistatin.
Follistatin is a secreted glycoprotein that binds activin in vitro
and in vivo and inhibits the biological functions of activin.
Follistatin related protein also binds to activin with high affin-
ity and is expressed in the basement membrane between the
dermis and the epidermis and around blood vessels. The gene
encoding follistatin related protein, FLRG, was induced dur-
ing the wound healing process (Wankell et al., J. Endocrin.
171:385-395 (2001) and Tortoriello et al., Endocrinology
142:3426-3434 (2001)).

Activin and other TGFf superfamily members, or frag-
ments thereof, can be used as specific binding molecules to
detect follistatin related protein in a biological sample. Exem-
plary antibodies that specifically bind follistatin related pro-
tein that can also be used to detect follistatin related protein in
a biological sample include the polyclonal FSRP antibody
described in Tortorielle et al., supra, and antibodies available
from Abnova Corporation (e.g., catalog no. HO0010468-
A01) and human FLRG antibody, R&D systems (e.g., catalog
nos. AF1288 and AF1694).

Inhibin A

Inhibin is a disulfide-linked, dimeric glycoprotein com-
posed of an a-subunit and one of two 3-subunits. Inhibin is a
member of the TGFf superfamily and is expressed in the
adrenal cortex. One hypothesis regarding inhibin action is
that inhibin binds the membrane bound serine-threonine
kinase ActRII subunit, and blocks the signal generating sub-
unit (ActRI) phosphorylation, thereby antagonizing activin
activation. One example of a protein that specifically binds to
inhibin A is betaglycan (Vale et al., Ann. N. Y. Acad. Sci.
1038:142-147 (2004). Betaglycan, or fragments thereof, can
be used as specific binding molecules to detect follistatin
related protein in a biological sample. Examples of antibod-
ies, or antigen binding fragments thereof, that specifically
bind inhibin A that can also be used to detect inhibin A in a
biological sample include antibodies available from Abnova
Corp. (e.g., catalog no. HO0003624-A01), Abcam (e.g., cata-
log no. Ab10599, Ab724), and Genetex (e.g., catalog no.
GTX10599 and GTX20724), and the antibody described in
Rishi et al., Am. J. Surg. Pathol. 21:583-589 (1997).

Beta Fertilin

Beta fertilin, also known as fertilin beta, is a sperm protein
that is a candidate molecule fro mediating the binding and
fusion of the sperm and egg plasma membranes. Fertilin is a
heterodimer with a beta subunit that has a region of homology
to the disintegrin family of integrin ligands and an alpha
subunit that has a region of homology to viral fusion peptides.
Fertilin alpha and beta have also been shown to interact with
the heat shock protein calmegin. (Ikawa et al., Dev. Biol.
240:254-261 (2001) and Evans et al., Dev. Biol. 187:94-106
(1997)).

Calmegin, or fragments thereof, can be used as specific
binding molecules to detect beta fertilin in a biological
sample. Examples of antibodies, or antigen binding frag-
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ments thereof, that specifically bind beta fertilin that can also
be used to detect beta fertilin in a biological sample include
the antibodies described in Ikawa et al., supra, and antibodies
commercially available from Chemicon (e.g., catalog nos.
MAB 19292 and 19030) and United States Biological (e.g.,
catalog no. A0858-070).

Insulin Like Growth Factor Binding Protein-5

Insulin like growth factor binding protein-5, also known as
IGFBP-5 or ILGFBP-5, is a member of the superfamily of
insulin-like growth factor binding proteins, which are cys-
teine-rich proteins with conserved cysteine residues clustered
in the amino-terminal and the carboxy-terminal regions ofthe
molecule. IGFBP-5 interacts with IGF-I and functions to
inhibit the survival effect of IGF-I (Tonner et al., Develop-
ment 129:4547-4557 (2002)) and modulate IGF-I ligand-
receptor interactions (Tonner et al., Adv. Exp. Med. Biol.
480:45-53 (2000)). Additional IGFBP-5 binding proteins
include plasminogen activator inhibitor-1 (Tonner et al., J.
Endocrinol. 167:265-73 (2000)) and alphas2-casein (Tonner
etal., Adv. Exp. Med. Biol. 430:45-53 (2000)).

IGF, plasminogen activator inhibitor-1, alpha s2-casein, or
any fragments thereof, can be used as specific binding mol-
ecules to detect IGFBP-5 in a biological sample. Examples of
antibodies, or antigen binding fragments thereof, that specifi-
cally bind IGFBP-5 that can also be used to detect IGFBP-5 in
a biological sample include the antibodies from Diagnostic
Systems Laboratories Inc. (e.g., catalog no. R00737), Alpha
Diagnostic International (e.g., catalog no. IGFBP5-1s) and
Abcam (e.g., catalog no. Ab4257).

Secreted Frizzled Related Protein

The secreted frizzled related proteins are a family of
secreted proteins that contain an N-terminal signal peptide, a
frizzled-related CRD, and a C-terminal hydrophilic region
with some homology to the netrins, but lack evidence of any
transmembrane domains.

The secreted frizzled related proteins appear to act as
soluble modulators of Wnt signaling, presumably by compet-
ing with membrane frizzled receptors for the binding of
secreted Wnt ligands.

Any Wnt family member protein, or any fragments thereof,
can be used as specific binding molecules to detect secreted
frizzled related protein in a biological sample. One example
of'an antibody that specifically binds secreted frizzled related
protein and can be used to detect secreted frizzled related
protein in a biological sample is the human secreted frizzled
related protein antibody, (catalog no. AF1384) from R&D
systems.

Screening Assays

As discussed above, the expression level of one ore more
polypeptides of the invention or nucleic acids encoding a
polypeptide of the invention is altered in a subject having a
pregnancy related hypertensive disorder, such as pre-eclamp-
sia or eclampsia, or a propensity to develop such conditions.
Based on these discoveries, polypeptides of the invention
(both intracellular and secreted) are useful for the high-
throughput low-cost screening of candidate compounds to
identify those that modulate the expression of a polypeptide
of'the invention or nucleic acid molecule encoding a polypep-
tide of the invention whose expression is altered in a subject
having a pregnancy related hypertensive disorder, such as
pre-eclampsia or eclampsia.

Any number of methods are available for carrying out
screening assays to identify new candidate compounds that
alter the expression of a nucleic acid molecule encoding a
polypeptide of the invention. In one working example, can-
didate compounds are added at varying concentrations to the
culture medium of cultured cells expressing a nucleic acid
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sequence encoding a polypeptide of the invention. Exemplary
cell cultures include any mammalian, yeast, insect, or bacte-
rial cell cultures. Preferred cell cultures include mammalian
cell cultures such as trophoblasts (e.g., BEWO, JAR, and JEG
cells) and HUVECs. These cells can then be used to screen for
new candidate compounds. Gene expression is then mea-
sured, for example, by microarray analysis, Northern blot
analysis (Ausubel et al., supra), or RT-PCR, using any appro-
priate fragment prepared from the nucleic acid molecule as a
hybridization probe. The level of gene expression in the pres-
ence of the candidate compound is compared to the level
measured in a control culture medium lacking the candidate
compound. A compound considered to be useful in the inven-
tion is one that promotes a decrease in the expression of a
polypeptide, or fragment thereof, or a nucleic acid molecule
encoding the polypeptide, or fragment thereof, selected from
the following group of polypeptides: follistatin related pro-
tein, interleukin 8, inhibin A, VEGF-C, angiogenin, beta fer-
tilin, hypothetical protein (#A1L039458), leukocyte associ-
ated Ig-like receptor secreted protein, erythroid
differentiation protein, adipogenesis inhibitory factor, corti-
cotropin releasing factor binding protein, alpha-1 anti-chy-
motrypsin, insulin-like growth factor binding protein -5,
CD33L, cytokine receptor like factor 1, platelet derived
endothelial growth factor, lysyl hydroxylase isoform 2, stan-
niocalcin precursor, secreted frizzled related protein, and
galectin-3, sperminine oxidase, UDP glycosyltransferase 2
family polypeptide B28, neurotrophic tyrosine kinase recep-
tor 2, neutral endopeptidase, CDC28 protein kinase regula-
tory subunit 2, and beta-glucosidase. Additional useful com-
pounds are compounds that promote an increase in the
expression of a polypeptide, or fragment thereof, or a nucleic
acid molecule encoding the polypeptide, or fragment thereof,
selected from the following group of polypeptides: alpha
defensin, ADAM-TS3, cholecystokinin precursor, interferon
stimulated T-cell alpha chemoattractant precursor, and azuro-
cidin, or the level of any one of the following intracellular
polypeptides, or fragments thereof, in a sample from the
subject: lanosterol synthase, calcium/calmodulin-dependent
serine protein kinase, estrogen receptor-alternatively spliced
transcript H, chemokine receptor 1, tyrosinase-related protein
1, hydoxy-delta-5-steroid dehydrogenase, dihydropyramidi-
nase-like-4, and cytochrome P450-family 11. Such com-
pounds may be used, for example, as a therapeutic to treat
pregnancy related hypertensive disorders, such as pre-ec-
lampsia or eclampsia, in a subject.

In another working example, the effect of candidate com-
pounds may be measured at the level of polypeptide produc-
tion using the same general approach and standard immuno-
logical techniques, such as Western blotting or
immunoprecipitation with an antibody specific fora polypep-
tide of the invention. For example, immunoassays may be
used to detect or monitor the expression of at least one of the
polypeptides of the invention in an organism. Polyclonal or
monoclonal antibodies (produced as described above) that
are capable of binding to such a polypeptide may be used in
any standard immunoassay format (e.g., ELISA, western
blot, or RIA assay) to measure the level of the polypeptide. In
some embodiments, a compound that promotes a decrease in
the expression or biological activity of a polypeptide of the
invention is considered particularly useful. Again, such a
molecule may be used, for example, as a therapeutic to delay,
ameliorate, or treat the pregnancy related hypertensive disor-
der, such as pre-eclampsia or eclampsia, or the symptoms of
the pregnancy related hypertensive disorder in a subject.

In yet another working example, candidate compounds
may be screened to identify those that specifically bind to a
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polypeptide of the invention. The efficacy of such a candidate
compound is dependent upon its ability to interact with such
a polypeptide or a functional equivalent thereof. Such an
interaction can be readily assayed using any number of stan-
dard binding techniques and functional assays (e.g., those
described in Ausubel et al., supra). In one embodiment, a
candidate compound may be tested in vitro for its ability to
specifically bind a polypeptide of the invention.

In another working example, a nucleic acid encoding a
polypeptide of the invention is expressed as a transcriptional
or translational fusion protein with a detectable reporter, and
expressed in an isolated cell (e.g., mammalian or insect cell)
under the control of a heterologous promoter, such as an
inducible promoter. The cell expressing the fusion protein is
then contacted with a candidate compound, and the expres-
sion of the detectable reporter in that cell is compared to the
expression of the detectable reporter in an untreated control
cell. A candidate compound that alters (e.g., increases or
decreases) the expression of a polypeptide of the invention
fused to a detectable reporter is a compound that is useful for
the treatment of a pregnancy related hypertensive disorder,
such as pre-eclampsia or eclampsia.

In one particular working example, a candidate compound
that binds to a polypeptide of the invention may be identified
using a chromatography-based technique. For example, a
recombinant polypeptide of the invention may be purified by
standard techniques from cells engineered to express the
polypeptide (e.g., those described above) and may be immo-
bilized on a column. A solution of candidate compounds is
then passed through the column, and a compound specific for
the immobilized polypeptide of the invention is identified on
the basis of its ability to bind to the polypeptide and be
immobilized on the column. To isolate the compound, the
column is washed to remove non-specifically bound mol-
ecules, and the compound of interest is then released from the
column and collected. Similar methods may be used to isolate
a compound bound to a polypeptide microarray. Compounds
isolated by this method (or any other appropriate method)
may, if desired, be further purified (e.g., by high performance
liquid chromatography). In addition, these candidate com-
pounds may be tested for their ability to alter (e.g., increase or
decrease) the activity of a polypeptide of the invention. Com-
pounds isolated by this approach may also be used, for
example, as therapeutics to treat a pregnancy related hyper-
tensive disorder, such as pre-eclampsia or eclampsia, in a
human subject. Compounds that are identified as binding to a
polypeptide of the invention with an affinity constant less than
or equal to 10 mM are considered particularly useful in the
invention. Alternatively, any in vivo protein interaction detec-
tion system, for example, any two-hybrid assay may be uti-
lized to identify compounds or proteins that bind to a
polypeptide of the invention.

Potential antagonists include organic molecules, peptides,
peptide mimetics, polypeptides, nucleic acids, and antibodies
that bind to a polypeptide of the invention or a nucleic acid
sequence encoding a polypeptide of the invention.

DNA sequences encoding a polypeptide of the invention
may also be used in the discovery and development of a
therapeutic compound for the treatment of a pregnancy
related hypertensive disorder, such as pre-eclampsia or
eclampsia. The encoded polypeptide, upon expression, can be
used as a target for the screening of drugs. Additionally, the
DNA sequences encoding the amino terminal regions of the
encoded polypeptide or Shine-Delgarno or other translation
facilitating sequences may be isolated by standard techniques
(Ausubel et al., supra).
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Optionally, compounds identified in any of the above-de-
scribed assays may be confirmed as useful in an assay for
compounds that alter (e.g., increase or decrease) the biologi-
cal activity of a polypeptide of the invention using standard
assays such as those described herein.

Small molecules of the invention preferably have a
molecular weight below 2,000 daltons, more preferably
between 300 and 1,000 daltons, and most preferably between
400 and 700 daltons. It is preferred that these small molecules
are organic molecules.

Test compounds and extracts In general, compounds
capable of altering (e.g., increasing or decreasing) the activity
of a polypeptide of the invention are identified from large
libraries of both natural product or synthetic (or semi-syn-
thetic) extracts or chemical libraries or from polypeptide or
nucleic acid libraries, according to methods known in the art.
Those skilled in the field of drug discovery and development
will understand that the precise source of test extracts or
compounds is not critical to the screening procedure(s) of the
invention. Compounds used in screens may include known
compounds (for example, known therapeutics used for other
diseases or disorders). Alternatively, virtually any number of
unknown chemical extracts or compounds can be screened
using the methods described herein. Examples of such
extracts or compounds include, but are not limited to, plant-,
fungal-, prokaryotic- or animal-based extracts, fermentation
broths, and synthetic compounds, as well as modification of
existing compounds. Numerous methods are also available
for generating random or directed synthesis (e.g., semi-syn-
thesis or total synthesis) of any number of chemical com-
pounds, including, but not limited to, saccharide-, lipid-, pep-
tide-, and nucleic acid-based compounds. Synthetic
compound libraries are commercially available from Bran-
don Associates (Merrimack, N.H.) and Aldrich Chemical
(Milwaukee, Wis.). Alternatively, libraries of natural com-
pounds in the form of bacterial, fungal, plant, and animal
extracts are commercially available from a number of
sources, including Biotics (Sussex, UK), Xenova (Slough,
UK), Harbor Branch Oceangraphics Institute (Ft. Pierce,
Fla.), and PharmaMar, U.S.A. (Cambridge, Mass.). In addi-
tion, natural and synthetically produced libraries are pro-
duced, if desired, according to methods known in the art, e.g.,
by standard extraction and fractionation methods. Further-
more, if desired, any library or compound is readily modified
using standard chemical, physical, or biochemical methods.

In addition, those skilled in the art of drug discovery and
development readily understand that methods for dereplica-
tion (e.g., taxonomic dereplication, biological dereplication,
and chemical dereplication, or any combination thereof) or
the elimination of replicates or repeats of materials already
known for their molt-disrupting activity should be employed
whenever possible.

When a crude extract is found to alter (e.g., increase or
decrease) the activity of a polypeptide of the invention by at
least 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or
more, or to bind to a polypeptide of the invention, further
fractionation of the positive lead extract is necessary to isolate
chemical constituents responsible for the observed effect.
Thus, the goal of the extraction, fractionation, and purifica-
tion process is the careful characterization and identification
of'a chemical entity within the crude extract that alters (e.g.,
increases or decreases) the activity of a polypeptide of the
invention. Methods of fractionation and purification of such
heterogeneous extracts are known in the art. If desired, com-
pounds shown to be useful as therapeutics for the treatment of
a pregnancy related hypertensive disorder in a human are
chemically modified according to methods known in the art.
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Therapeutics

The present invention features methods and compositions
for treating or preventing pregnancy related hypertensive dis-
orders, such as pre-eclampsia or eclampsia, in a subject. We
have discovered that levels of follistatin related protein, inter-
leukin 8, inhibin A, VEGF-C, angiogenin, beta fertilin, hypo-
thetical protein (#AL039458), leukocyte associated Ig-like
receptor secreted protein, erythroid differentiation protein,
adipogenesis inhibitory factor, corticotropin releasing factor
binding protein, alpha-1 anti-chymotrypsin, insulin-like
growth factor binding protein-5, CD33L, cytokine receptor
like factor 1, platelet derived endothelial growth factor, lysyl
hydroxylase isoform 2, stanniocalcin precursor, secreted
frizzled related protein, and galectin-3 are increased in sub-
jects having pregnancy related hypertensive disorders, such
as pre-eclampsia or eclampsia, or predisposition thereto.
Therefore, the invention includes methods and agents that
decrease the expression levels or biological activity of any
one or more of these polypeptides or nucleic acid molecules.
Such agents include compounds that downregulate or inhibit
the biological activity of any one or more of the above
polypeptides; a purified antibody or antigen-binding frag-
ment that specifically binds any one of the above polypep-
tides; antisense nucleobase oligomers; and dsRNAs targeting
any of the above polypeptides. These methods are described
in detail below.

We have also discovered that the levels of alpha defensin,
ADAM-TS3, cholecystokinin precursor, interferon stimu-
lated T-cell alpha chemoattractant precursor, and azurocidin
are decreased in subjects having a pregnancy related hyper-
tensive disorder, such as pre-eclampsia or eclampsia, or a
predisposition to develop such conditions. Therefore, the
invention also includes any methods and agents that increase
the expression levels or biological activity of any one or more
of'these polypeptides or nucleic acid molecules. Such agents
include compounds that upregulate or increase the biological
activity of any one or more of the above polypeptides or
purified forms of the polypeptides themselves.

These methods and agents can be combined with any addi-
tional therapies for pregnancy related hypertensive disorders
such as therapeutics aimed at decreasing sFlt-1 or soluble
endoglin levels or increasing VEGF or PIGF levels as
described in U.S. Patent Application Publication Numbers
20040126828, 20050025762, and 20050170444; PCT Publi-
cation Numbers WO 2004/008946 and WO 2005/077007,
and U.S. patent application Ser. No. 11/235,577.

In addition to the use of compounds that can increase the
levels of any of the above polypeptides in a subject sample,
the invention provides for the use of any chronic hypertension
medications used in combination with any of the therapeutic
methods described herein. Medications used for the treatment
of hypertension during pregnancy include methyldopa,
hydralazine hydrochloride, or labetalol. For each of these
medications, modes of administration and dosages are deter-
mined by the physician and by the manufacturer’s instruc-
tions.

Purified Proteins

In a preferred embodiment of the present invention, puri-
fied forms of any one or more of the following polypeptides:
alpha defensin, ADAM-TS3, cholecystokinin precursor,
interferon stimulated T-cell alpha chemoattractant precursor,
and azurocidin are administered to the subject in order to treat
or prevent pregnancy related hypertensive disorders, such as
pre-eclampsia or eclampsia.

Purified alpha defensin, ADAM-TS3, cholecystokinin pre-
cursor, interferon stimulated T-cell alpha chemoattractant
precursor, and azurocidin polypeptides include any polypep-
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tide with an amino acid sequence that is homologous, more
desirably, substantially identical to the amino acid sequence
of alpha defensin, ADAM-TS3, cholecystokinin precursor,
interferon stimulated T-cell alpha chemoattractant precursor,
and azurocidin, that can induce angiogenesis or that is
capable of promoting selective growth of vascular endothelial
cells or umbilical vein endothelial cells.

Therapeutic Nucleic Acids

Recent work has shown that the delivery of nucleic acid
molecules (e.g., DNA or RNA) capable of expressing an
endothelial cell mitogen such as VEGF to the site of a blood
vessel injury will induce proliferation and reendothelializa-
tion of the injured vessel. While the present invention does not
relate to blood vessel injury, these general techniques for the
delivery of nucleic acid to endothelial cells can be used in the
present invention for the delivery of nucleic acids encoding
alpha defensin, ADAM-TS3, cholecystokinin precursor,
interferon stimulated T-cell alpha chemoattractant precursor,
orazurocidin. These general techniques are described in U.S.
Pat. Nos. 5,830,879 and 6,258,787 and are incorporated
herein by reference.

In the present invention, the nucleic acid molecule may be
any nucleic acid (e.g., DNA or RNA) including genomic
DNA, cDNA, and mRNA, encoding any of the following:
alpha defensin, ADAM-TS3, cholecystokinin precursor,
interferon stimulated T-cell alpha chemoattractant precursor,
or azurocidin. The nucleic acids encoding the desired protein
may be obtained using routine procedures in the art, e.g.
recombinant DNA, PCR amplification.

Modes for Delivering Nucleic Acids

For any of the nucleic acid applications described herein,
standard methods for administering nucleic acids can be used.
For example, to simplify the manipulation and handling of the
nucleic acid encoding any of the following polypeptides:
alpha defensin, ADAM-TS3, cholecystokinin precursor,
interferon stimulated T-cell alpha chemoattractant precursor,
or azurocidin; the nucleic acid is preferably inserted into a
cassette where it is operably linked to a promoter. The pro-
moter must be capable of driving expression of the polypep-
tide in the desired target host cell. The selection of appropriate
promoters can readily be accomplished. Preferably, one
would use a high expression promoter. An example of a
suitable promoter is the 763-base-pair cytomegalovirus
(CMV) promoter. The Rous sarcoma virus (RSV) (Davis, et
al., Hum. Gene Ther. 4:151-159, 1993) and mouse mammary
tumor virus (MMTV) promoters may also be used. Certain
proteins can be expressed using their native promoter. Other
elements that can enhance expression can also be included
(e.g., enhancers or a system that results in high levels of
expression such as a tat gene and tar element). The recombi-
nant vector can be a plasmid vector such as pUCI118,
pBR322; or other known plasmid vectors, that includes, for
example, an E. coli origin of replication (see, Sambrook, et
al., Molecular Cloning: A Laboratory Manual, Cold Spring
Harbor Laboratory press, 1989). The plasmid vector may also
include a selectable marker such as the § lactamase gene for
ampicillin resistance, provided that the marker polypeptide
does not adversely affect the metabolism of the organism
being treated. The cassette can also be bound to a nucleic acid
binding moiety in a synthetic delivery system, such as the
system disclosed in PCT Publication No. W095/22618.

The nucleic acid can be introduced into the cells by any
means appropriate for the vector employed. Many such meth-
ods are well known in the art (Sambrook et al., supra, and
Watson et al., “Recombinant DNA”, Chapter 12, 2d edition,
Scientific American Books, 1992). Recombinant vectors can
be transferred by methods such as calcium phosphate precipi-
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tation, electroporation, liposome-mediated transfection, gene
gun, microinjection, viral capsid-mediated transfer, poly-
brene-mediated transfer, or protoplast fusion. For a review of
the procedures for liposome preparation, targeting and deliv-
ery of contents, see Mannino and Gould-Fogerite, (Bio Tech-
niques, 6:682-690, 1988), Felgner and Holm, (Bethesda Res.
Lab. Focus, 11:21, 1989) and Maurer (Bethesda Res. Lab.
Focus, 11:25, 1989).

Transfer of the recombinant vector (either plasmid vector
or viral vectors) can be accomplished through direct injection
into the amniotic fluid or intravenous delivery.

Gene delivery using adenoviral vectors or adeno-associ-
ated vectors (AAV) can also be used. Adenoviruses are
present in a large number of animal species, are not very
pathogenic, and can replicate equally well in dividing and
quiescent cells. As a general rule, adenoviruses used for gene
delivery are lacking one or more genes required for viral
replication. Replication-defective recombinant adenoviral
vectors used for the delivery of a nucleic acid encoding a
desired protein, can be produced in accordance with art-
known techniques (see Quantin et al., Proc. Natl. Acad. Sci.
USA, 89:2581-2584, 1992; Stratford-Perricadet et al., J. Clin.
Invest., 90:626-630, 1992; and Rosenfeld et al., Cell, 68:143-
155,1992). For an example of the use of gene therapy in utero
see U.S. Pat. No. 6,399,585.

Once transferred, the nucleic acid is expressed by the cells
at the site of injury for a period of time sufficient to increase
blood serum levels of the desired protein. Because the vectors
containing the nucleic acid are not normally incorporated into
the genome of the cells, expression of the protein of interest
takes place for only a limited time. Typically, the protein is
expressed at therapeutic levels for about two days to several
weeks, preferably for about one to two weeks. Re-application
of the DNA can be utilized to provide additional periods of
expression of the therapeutic protein.

Therapeutic Nucleobase Oligomers that Inhibit Protein
Expression

The present invention also features the use of nucleobase
oligomers to downregulate expression of any of the follow-
ing: follistatin related protein, interleukin 8, inhibin A,
VEGF-C, angiogenin, beta fertilin, hypothetical protein
(#AL039458), leukocyte associated Ig-like receptor secreted
protein, erythroid differentiation protein, adipogenesis
inhibitory factor, corticotropin releasing factor binding pro-
tein, alpha-1 anti-chymotrypsin, insulin-like growth factor
binding protein-5, CD33L, cytokine receptor like factor 1,
platelet derived endothelial growth factor, lysyl hydroxylase
isoform 2, stanniocalcin precursor, secreted frizzled related
protein, and galectin-3.

In one example, the nucleobase oligomer is an antisense
nucleobase oligomer. By binding to the complementary
nucleic acid sequence (the sense or coding strand), antisense
nucleobase oligomers are able to inhibit protein expression
presumably through the enzymatic cleavage of the RNA
strand by RNAse H. Preferably the antisense nucleobase oli-
gomer is capable of reducing expression of one or more of the
above polypeptides or nucleic acids encoding one or more of
the above polypeptides in a cell that expresses increased
levels of that protein. Preferably the decrease in protein
expression is at least 10% relative to cells treated with a
control nucleobase oligomer, more preferably 25%, and most
preferably 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%,
98%, 99% or greater. Methods for selecting and preparing
antisense nucleobase oligomers are well known in the art. For
an example of the use of antisense nucleobase oligomers to
downregulate VEGF expression see U.S. Pat. No. 6,410,322.
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Methods for assaying levels of protein expression are also
well known in the art and include western blotting, immuno-
precipitation, and ELISA.

The present invention also features the use of RNA inter-
ference (RNA1)to inhibit expression of any one or more of the
following: follistatin related protein, interleukin 8, inhibin A,
VEGF-C, angiogenin, beta fertilin, hypothetical protein
(#AL039458), leukocyte associated Ig-like receptor secreted
protein, erythroid differentiation protein, adipogenesis
inhibitory factor, corticotropin releasing factor binding pro-
tein, alpha-1 anti-chymotrypsin, insulin-like growth factor
binding protein-5, CD33L, cytokine receptor like factor 1,
platelet derived endothelial growth factor, lysyl hydroxylase
isoform 2, stanniocalcin precursor, secreted frizzled related
protein, and galectin-3. RNA interference (RNAi) is amecha-
nism of post-transcriptional gene silencing (PTGS) in which
double-stranded RNA (dsRNA) corresponding to a gene or
mRNA of interest is introduced into an organism resulting in
the degradation of the corresponding mRNA. In the RNAi
reaction, both the sense and anti-sense strands of a dsSRNA
molecule are processed into small RNA fragments or seg-
ments ranging in length from 18 to 25 nucleotides, preferably
21 to 23 nucleotides (nt), and having 2-nucleotide 3' tails.
Alternatively, synthetic dsRNAs, which are 21 to 23 nt in
length and have 2-nucleotide 3' tails, can be synthesized,
purified and used in the reaction. These 21 to 23 nt dsRNAs
are known as “guide RNAs” or “short interfering RNAs”
(siRNAs). dsRNAs or siRNAs that are useful in the present
invention are substantially complementary (e.g., at least 85%,
90%, 95%, 96%, 97%, 98%, 99%, or more) to at least 18, 19,
20, 21, 22, 23, 24, or 25 consecutive nucleotides of a gene
encoding any one or more of the following polypeptides:
follistatin related protein, interleukin 8, inhibin A, VEGF-C,
angiogenin, beta fertilin, hypothetical protein (#AL039458),
leukocyte associated Ig-like receptor secreted protein, eryth-
roid differentiation protein, adipogenesis inhibitory factor,
corticotropin releasing factor binding protein, alpha-I anti-
chymotrypsin, insulin-like growth factor binding protein-5,
CD33L, cytokine receptor like factor 1, platelet derived
endothelial growth factor, lysyl hydroxylase isoform 2, stan-
niocalcin precursor, secreted frizzled related protein, and
galectin-3.

The siRNA duplexes then bind to a nuclease complex
composed of proteins that target and destroy endogenous
mRNAs having homology to the siRNA within the complex.
Although the identity of the proteins within the complex
remains unclear, the function of the complex is to target the
homologous mRNA molecule through base pairing interac-
tions between one of the siRNA strands and the endogenous
mRNA. The mRNA is then cleaved approximately 12 nt from
the 3' terminus of the siRNA and degraded. In this manner,
specific genes can be targeted and degraded, thereby resulting
in aloss of protein expression from the targeted gene. siRNAs
can also be chemically synthesized or obtained from a com-
pany that chemically synthesizes siRNAs (e.g., Pharmacon
Research Inc., Pharmacia, or ABI).

General descriptions of the specific requirements and
modifications of dsRNA are described in PCT Publication
No. WOO01/75164. While dsRNA molecules can vary in
length, it is most preferable to use siRNA molecules which
are 21- to 23-nucleotide dsRNAs with characteristic 2- to
3-nucleotide 3' overhanging ends typically either (2'-deoxy)
thymidine or uracil. The siRNAs typically comprise a 3'
hydroxyl group. Single stranded siRNA as well as blunt
ended forms of dsRNA and shRNA can also be used. In order
to further enhance the stability of the RNA, the 3' overhangs
can be stabilized against degradation. In one such embodi-
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ment, the RNA is stabilized by including purine nucleotides,
such as adenosine or guanosine. Alternatively, substitution of
pyrimidine nucleotides by modified analogs, e.g., substitu-
tion of uridine 2-nucleotide overhangs by (2'-deoxy) thymi-
dine is tolerated and does not affect the efficiency of RNAi.
The absence of a 2' hydroxyl group significantly enhances the
nuclease resistance of the overhang in tissue culture medium.

Alternatively siRNA can be prepared using any of the
methods set forth in PCT Publication No. WO01/75164 or
using standard procedures for in vitro transcription of RNA
and dsRNA annealing procedures as described in Elbashir et
al. (Genes & Dev., 15:188-200, 2001). siRNAs are also
obtained as described in Elbashir et al. by incubation of
dsRNA that corresponds to a sequence of the target gene in a
cell-free Drosophila lysate from syncytial blastoderm Droso-
phila embryos under conditions in which the dsRNA is pro-
cessed to generate siRNAs of about 21 to about 23 nucle-
otides, which are then isolated using techniques known to
those of skill in the art. For example, gel electrophoresis can
be used to separate the 21-23 nt RNAs and the RNAs can then
be eluted from the gel slices. In addition, chromatography
(e.g., size exclusion chromatography), glycerol gradient cen-
trifugation, and affinity purification with antibody can be
used to isolate the 21 to 23 nt RNAs.

A variety of methods are available for transfection, or
introduction, of dsRNA or oligonucleotides into mammalian
cells. For example, there are several commercially available
transfection reagents including but not limited to: TransIT-
TKO™ (Mirus, Cat. # MIR 2150), Transmessenger™
(Qiagen, Cat. # 301525), and Oligofectamine™ (Invitrogen,
Cat. # MIR 12252-011). Protocols for each transfection
reagent are available from the manufacturer.

In the present invention, the dsRNA, or siRNA, is substan-
tially complementary (e.g., 85%, 90%, 95%, 96%, 97%, 98%,
99%, or more) to at least a portion of the mRNA sequence of
any one of the following proteins: follistatin related protein,
interleukin 8, inhibin A, VEGF-C, angiogenin, beta fertilin,
hypothetical protein (#AL039458), leukocyte associated Ig-
like receptor secreted protein, erythroid differentiation pro-
tein, adipogenesis inhibitory factor, corticotropin releasing
factor binding protein, alpha-1 anti-chymotrypsin, insulin-
like growth factor binding protein -5, CD33L, cytokine recep-
tor like factor 1, platelet derived endothelial growth factor,
lysyl hydroxylase isoform 2, stanniocalcin precursor,
secreted frizzled related protein, and galectin -3 and can
reduce or inhibit the expression of the protein. Preferably, the
decrease in protein expression is at least 10% relative to cells
treated with a control dsRNA or siRNA, more preferably
25%, and most preferably at least 50%. Methods for assaying
levels of protein expression are also well known in the art and
include western blotting, immunoprecipitation, and ELISA.

In the present invention, the nucleobase oligomers used
include any modification that enhances the stability or func-
tion of the nucleic acid in any way. Examples include modi-
fications to the phosphate backbone, the internucleotide link-
age, or to the sugar moiety. Examples of modifications that
may be used in the nucleobase oligomers of the invention, can
be found in U.S. Patent Application Publication Nos.
20030114412, paragraphs [0030] to [0046] and
20030114407, paragraphs [0036] to [0055], and
20030190659, paragraphs [0083] to [0106].

Assays for Gene and Protein Expression

The following methods can be used to evaluate protein or
gene expression and determine efficacy for any of the above-
mentioned methods for increasing or decreasing the expres-
sion of any one or more polypeptides of the invention.
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A sample from the subject (e.g., a bodily fluid such as
blood, serum, plasma, urine, amniotic fluid, and cerebrospi-
nal fluid, a cell, or a tissue) is measured for levels of a desired
polypeptide, using methods such as ELISA, western blotting,
or imniunoassays using specific antibodies. Methods used to
measure serum levels of polypeptides include ELISA, west-
ern blotting, or immiunoassays using specific antibodies. A
positive result is considered an alteration of at least 20%,
preferably 30%, more preferably at least 50%, 60%, 70%,
80%, 90%, 95%, 96%, 97%, 98%, 99% or more in the serum
levels of a polypeptide of the invention as compared to a
reference sample.

In addition, in vitro angiogenesis assays can be performed
to determine if the subject’s blood has converted from an
anti-angiogenic state to a pro-angiogenic state. One example
of such an in vitro assay for angiogenesis is the endothelial
tube assay. In this assay, growth factor reduced Matrigel (7
mg/mlL, Collaborative Biomedical Products, Bedford, Mass.)
is placed in wells (100 pl/well) of a pre-chilled 48-well cell
culture plate and is incubated at 37° C. for 25-30 minutes to
allow polymerization. Human umbilical vein endothelial
cells (30,000+ in 300 pl of endothelial basal medium with no
serum, Clonetics, Walkersville, Md.) at passages 3-5 are
treated with 10% patient serum, plated onto the Matrigel
coated wells, and are incubated at 37° C. for 12-16 hours.
Tube formation is then assessed through an inverted phase
contrast microscope at 4x (Nikon Corporation, Tokyo, Japan)
and is analyzed (tube area and total length) using the Simple
PCI imaging analysis software. A positive result can be con-
sidered conversion from an anti-angiogenic state to a pro-
angiogenic state using the in vitro angiogenesis assay.

Bodily fluid samples from the subject can also be measured
for levels of nucleic acid encoding a polypeptide of the inven-
tion. There are several art-known methods to assay for gene
expression. Some examples include the preparation of RNA
from the blood samples of the subject and the use of the RNA
for northern blotting, PCR based amplification, or RNAse
protection assays.

Use of Antibodies for Therapeutic Treatment

The use of compounds, such as antibodies, to bind to and
neutralize the activity of any one or more of the following
polypeptides: follistatin related protein, interleukin 8, inhibin
A, VEGF-C, angiogenin, beta fertilin, hypothetical protein
(#AL039458), leukocyte associated Ig-like receptor secreted
protein, erythroid differentiation protein, adipogenesis
inhibitory factor, corticotropin releasing factor binding pro-
tein, alpha-1 anti-chymotrypsin, insulin-like growth factor
binding protein -5, CD33L, cytokine receptor like factor 1,
platelet derived endothelial growth factor, lysyl hydroxylase
isoform 2, stanniocalcin precursor, secreted frizzled related
protein, and galectin -3, can be used to prevent or treat pre-
eclampsia or eclampsia.

The present invention provides antibodies that bind spe-
cifically to the any of the above proteins. The antibodies are
used to neutralize the activity of any one or more of the above
proteins. Methods for the preparation and use of antibodies
for therapeutic purposes are described in several patents
including U.S. Pat. Nos. 6,054,297; 5,821,337, 6,365,157,
and 6,165,464 and are incorporated herein by reference. Anti-
bodies can be polyclonal or monoclonal; monoclonal anti-
bodies are preferred. Some examples of antibodies to some of
the polypeptides of the invention are described above under
“Exemplary binding molecules and antibodies.”

Monoclonal antibodies, particularly those derived from
rodents including mice, have been used for the treatment of
various diseases; however, there are limitations to their use
including the induction of a human anti-mouse imniunoglo-
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bulin response that causes rapid clearance and a reduction in
the efficacy of the treatment. For example, a major limitation
in the clinical use of rodent monoclonal antibodies is an
anti-globulin response during therapy (Miller et al., Blood,
62:988-995 1983; Schroff et al., Cancer Res., 45:879-885,
1985).

The art has attempted to overcome this problem by con-
structing “chimeric” antibodies in which an animal antigen-
binding variable domain is coupled to a human constant
domain (U.S. Pat. No. 4,816,567; Morrison et al., Proc. Natl.
Acad. Sci. USA, 81:6851-6855, 1984; Boulianne et al.,
Nature, 312:643-646, 1984; Neuberger et al., Nature, 314:
268-270, 1985). The production and use of such chimeric
antibodies are described below.

A cocktail of the monoclonal antibodies of the present
invention can be used as an effective treatment for pregnancy
related hypertensive disorders, such as pre-eclampsia or
eclampsia. The cocktail may include as few as two, three, or
four different antibodies or as many as six, eight, or ten
different antibodies. In addition, the antibodies of the present
invention can be combined with an anti-hypertensive drug
(e.g., methyldopa, hydralazine hydrochloride, or labetalol) or
any other medication used to treat pregnancy related hyper-
tensive disorders, such as pre-eclampsia or eclampsia, or the
symptoms associated with pregnancy related hypertensive
disorders.

Non-limiting examples of antibodies that are useful in the
methods of the invention are as follows: anti-interleukin 8
(see Leong et al. Cytokine 16:106-119, 2001 and Mian et al.,
Clin. Cancer Res. 9:3167-3175, 2003); anti-inhibin A (Vero-
tec Catalog No. MCA951 S, see Rishi et al. Am. J. Surg.
Pathol. 21:582-589, 1997); and anti-VEFG-C (e.g., Alitalo et
al;, U.S. Pat. No. 6,361,946).

Preparation of Antibodies

Monoclonal antibodies that specifically bind to any of the
polypeptides of the invention may be produced by methods
known in the art. These methods include the imniunological
method described by Kohler and Milstein (Nature, 256: 495-
497, 1975) and Campbell (“Monoclonal Antibody Technol-
ogy, The Production and Characterization of Rodent and
Human Hybridomas™ in Burdon et al., Eds., Laboratory Tech-
niques in Biochemistry and Molecular Biology, Volume 13,
Elsevier Science Publishers, Amsterdam, 1985), as well as by
the recombinant DNA method described by Huse et al. (Sci-
ence, 246, 1275-1281, 1989).

Monoclonal antibodies may be prepared from supernatants
of cultured hybridoma cells or from ascites induced by intra-
peritoneal inoculation of hybridoma cells into mice. The
hybridoma technique described originally by Kohler and Mil-
stein (Eur. J. Immunol, 6, 511-519, 1976) has been widely
applied to produce hybrid cell lines that secrete high levels of
monoclonal antibodies against many specific antigens.

The route and schedule of immunization of the host animal
or cultured antibody-producing cells therefrom are generally
in keeping with established and conventional techniques for
antibody stimulation and production. Typically, mice are used
as the test model, however, any mammalian subject including
human subjects or antibody producing cells therefrom can be
manipulated according to the processes of this invention to
serve as the basis for production of mammalian, including
human, hybrid cell lines.

After imniunization, imniune lymphoid cells are fused
with myeloma cells to generate a hybrid cell line that can be
cultivated and subcultivated indefinitely, to produce large
quantities of monoclonal antibodies. For purposes of this
invention, the imniune lymphoid cells selected for fusion are
lymphocytes and their normal differentiated progeny, taken
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either from lymph node tissue or spleen tissue from imniu-
nized animals. The use of spleen cells is preferred, since they
offer a more concentrated and convenient source of antibody
producing cells with respect to the mouse system. The
myeloma cells provide the basis for continuous propagation
of the fused hybrid. Myeloma cells are tumor cells derived
from plasma cells. Murine myeloma cell lines can be
obtained, for example, from the American Type Culture Col-
lection (ATCC; Manassas, Va.). Human myeloma and mouse-
human heteromyeloma cell lines have also been described
(Kozboretal., J. Immunol., 133:3001-3005, 1984; Brodeur et
al., Monoclonal Antibody Production Techniques and Appli-
cations, Marcel Dekker, Inc., New York, pp. 51-63, 1987).

The hybrid cell lines can be maintained in vitro in cell
culture media. Once the hybridoma cell line is established, it
can be maintained on a variety of nutritionally adequate
media such as hypoxanthine-aminopterin-thymidine (HAT)
medium. Moreover, the hybrid cell lines can be stored and
preserved in any number of conventional ways, including
freezing and storage under liquid nitrogen. Frozen cell lines
can be revived and cultured indefinitely with resumed syn-
thesis and secretion of monoclonal antibody. The secreted
antibody is recovered from tissue culture supernatant by con-
ventional methods such as precipitation, ion exchange chro-
matography, affinity chromatography, or the like.

The antibody may be prepared in any mammal, including
mice, rats, rabbits, goats, and humans. The antibody may be a
member of one of the following immunoglobulin classes:
IgG, IgM, IgA, IgD, or IgE, and the subclasses thereof, and
preferably is an IgG antibody.

While the preferred animal for producing monoclonal anti-
bodies is mouse, the invention is not so limited; in fact, human
antibodies may be used and may prove to be preferable. Such
antibodies can be obtained by using human hybridomas (Cole
etal., “Monoclonal Antibodies and Cancer Therapy”, Alan R.
Liss Inc.,p. 77-96, 1985). In the present invention, techniques
developed for the production of chimeric antibodies by splic-
ing the genes from a mouse antibody molecule of appropriate
antigen specificity together with genes from a human anti-
body molecule can be used (Morrison et al., Proc. Natl. Acad.
Sci. 81, 6851-6855, 1984; Neuberger et al., Nature 312, 604-
608, 1984; Takeda et al., Nature 314, 452-454, 1985); such
antibodies are within the scope of this invention and are
described below.

As another alternative to the cell fusion technique, Epstein-
Barr virus (EBV) immiortalized B cells are used to produce
the monoclonal antibodies of the present invention (Crawford
D. et al., J of Gen. Virol., 64:697-700, 1983; Kozbor and
Roder, J. Immunol., 4:1275-1280, 1981; Kozbor et al., Meth-
ods in Enzymology, 121:120-140, 1986). In general, the pro-
cedure consists of isolating Epstein-Barr virus from a suitable
source, generally an infected cell line, and exposing the target
antibody secreting cells to supernatants containing the virus.
The cells are washed, and cultured in an appropriate cell
culture medium. Subsequently, virally transformed cells
present in the cell culture can be identified by the presence of
the Epstein-Barr viral nuclear antigen, and transformed anti-
body secreting cells can be identified using standard methods
known in the art. Other methods for producing monoclonal
antibodies, such as recombinant DNA, are also included
within the scope of the invention.

Preparation of Imniunogens

Any of the polypeptides of the invention may be used alone
as an imniunogen, or may be attached to a carrier protein or to
other objects, such as sepharose beads. Any of the proteins of
the invention may be purified from cells known to express the
endogenous protein such as human umbilical vein endothelial
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cells (trophoblasts or HUVEC; Burrows et al., Clin. Cancer
Res. 1:1623-1634, 1995, Fonsatti et al., Clin. Cancer Res.
6:2037-2043, 2000). Additionally, nucleic acid molecules
that encode any of the polypeptides of the invention, or por-
tions thereof, can be inserted into known vectors for expres-
sion in host cells using standard recombinant DNA tech-
niques. Suitable host cells for protein expression include
baculovirus cells (e.g., S9 cells), bacterial cells (e.g., E. coli),
and mammnialian cells (e.g., NIH3T3 cells).

In addition, peptides derived from any of the polypeptides
ofthe invention can be synthesized and used as imniunogens.
The methods for making antibody to peptides are well known
in the art and generally require coupling the peptide to a
suitable carrier molecule, such as serum albumin. Peptides
can be any length, preferably 10 amino acids or greater, more
preferably 25 amino acids or greater, and most preferably 40,
50, 60, 70, 80, or 100 amino acids or greater. Preferably, the
amino acid sequences are at least 60%, more preferably 85%,
and, most preferably 90%, 95%, 96%, 97%, 98%, 99%, or
100% identical to the sequence of any of the nucleic acid
sequences encoding the polypeptides of the invention. The
peptides can be comniercially obtained or made using tech-
niques well known in the art, such as, for example, the Mer-
rifield solid-phase method (Science, 232:341-347,1985). The
procedure may use commercially available synthesizers such
as a Biosearth 9500 automated peptide machine, with cleav-
age of the blocked amino acids being achieved with hydrogen
fluoride, and the peptides purified by preparative HPLC using
a Waters Delta Prep 3000 instrument, on a 15-20 um Vydac
C4 PrepPAK column.

Functional Equivalents of Antibodies

The invention also includes functional equivalents of the
antibodies described in this specification. Functional equiva-
lents include polypeptides with amino acid sequences sub-
stantially identical to the amino acid sequence of the variable
or hypervariable regions of the antibodies of the invention.
Functional equivalents have binding characteristics compa-
rable to those of the antibodies, and include, for example,
chimerized, humanized and single chain antibodies as well as
fragments thereof. Methods of producing such functional
equivalents are disclosed, for example, in PCT Publication
No. W093/21319; European Patent Application No. 239,
400; PCT Publication No. WO89/09622; European Patent
Application No. 338,745; European Patent Application No.
332424; and U.S. Pat. No. 4,816,567; each of which is herein
incorporated by reference.

Chimerized antibodies preferably have constant regions
derived substantially or exclusively from human antibody
constant regions and variable regions derived substantially or
exclusively from the sequence of the variable region from a
mamnial other than a human. Such humanized antibodies are
chimeric imniunoglobulins, imniunoglobulin chains or frag-
ments thereof (such as Fv, Fab, Fab', F(ab'), or other antigen-
binding subsequences of antibodies) which contain minimal
sequence derived from non-human immunoglobulin. Meth-
ods for humanizing non-human antibodies are well known in
the art (for reviews see Vaswani and Hamilton, Ann Allergy
Asthma Immunol., 81:105-119, 1998 and Carter, Nature
Reviews Cancer, 1:118-129, 2001). Generally, a humanized
antibody has one or more amino acid residues introduced into
it from a source that is non-human. These non-human amino
acid residues are often referred to as import residues, which
are typically taken from an import variable domain. Human-
ization can be essentially performed following the methods
known in the art (Jones et al., Nature, 321:522-525, 1986;
Riechmann et al., Nature, 332:323-329, 1988; and Verhoeyen
et al., Science, 239:1534-1536 1988), by substituting rodent
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CDRs or other CDR sequences for the corresponding
sequences of a human antibody. Accordingly, such human-
ized antibodies are chimeric antibodies wherein substantially
less than an intact human variable domain has been substi-
tuted by the corresponding sequence from a non-human spe-
cies (see for example, U.S. Pat. No. 4,816,567). In practice,
humanized antibodies are typically human antibodies in
which some CDR residues and possibly some FR residues are
substituted by residues from analogous sites in rodent anti-
bodies (Presta, Curr. Op. Struct. Biol., 2:593-596, 1992).

Additional methods for the preparation of humanized anti-
bodies can be found in U.S. Pat. Nos. 5,821,337, 6,054,297,
6,639,055, and Carter, (supra) which are all incorporated
herein by reference. The humanized antibody is selected from
any class of immunoglobulins, including IgM, IgG, IgD, IgA
and IgE, and any isotype, including IgG,, IgG,, I1gG;, and
1gG,. Where cytotoxic activity is not needed, such as in the
present invention, the constant domain is preferably of the
IgG, class. The humanized antibody may comprise
sequences from more than one class or isotype, and selecting
particular constant domains to optimize desired effector func-
tions is within the ordinary skill in the art.

Human antibodies can also be produced using various tech-
niques known in the art, including phage display libraries
(Marks et al., J. Mol. Biol., 222:581-597, 1991 and Winter et
al. Annu. Rev. Immunol., 12:433-455, 1994). The techniques
of Cole et al. and Boerner et al. are also useful for the prepa-
ration of human monoclonal antibodies (Cole et al., supra;
Boemer et al., J. Immunol., 147: 86-95, 1991).

Suitable mammals other than a human include any mam-
mal from which monoclonal antibodies may be made.
Examples of mammals other than a human include, for
example a rabbit, rat, mouse, horse, goat, or primate; a mouse
is preferred.

Functional equivalents of antibodies also include single-
chain antibody fragments, also known as single-chain anti-
bodies (scFvs). Single-chain antibody fragments are recom-
binant polypeptides which typically bind antigens or
receptors; these fragments contain at least one fragment of an
antibody variable heavy-chain amino acid sequence (V)
tethered to at least one fragment of an antibody variable
light-chain sequence (V) with or without one or more inter-
connecting linkers. Such a linker may be a short, flexible
peptide selected to assure that the proper three-dimensional
folding ofthe V; and V, domains occurs once they are linked
so as to maintain the target molecule binding-specificity of
the whole antibody from which the single-chain antibody
fragment is derived. Generally, the carboxyl terminus of the
V, or V, sequence is covalently linked by such a peptide
linker to the amino acid terminus of a complementary V, and
V; sequence. Single-chain antibody fragments can be gener-
ated by molecular cloning, antibody phage display library or
similar techniques. These proteins can be produced either in
eukaryotic cells or prokaryotic cells, including bacteria.

Single-chain antibody fragments contain amino acid
sequences having at least one of the variable regions or CDRs
of'the whole antibodies described in this specification, but are
lacking some or all of the constant domains of those antibod-
ies. These constant domains are not necessary for antigen
binding, but constitute a major portion of the structure of
whole antibodies. Single-chain antibody fragments may
therefore overcome some of the problems associated with the
use of antibodies containing part or all of a constant domain.
For example, single-chain antibody fragments tend to be free
of undesired interactions between biological molecules and
the heavy-chain constant region, or other unwanted biologi-
cal activity. Additionally, single-chain antibody fragments
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are considerably smaller than whole antibodies and may
therefore have greater capillary permeability than whole anti-
bodies, allowing single-chain antibody fragments to localize
and bind to target antigen-binding sites more efficiently. Also,
antibody fragments can be produced on a relatively large
scale in prokaryotic cells, thus facilitating their production.
Furthermore, the relatively small size of single-chain anti-
body fragments makes them less likely than whole antibodies
to provoke an imniune response in a recipient.

Functional equivalents further include fragments of anti-
bodies that have the same or comparable binding character-
istics to those of the whole antibody. Such fragments may
contain one or both Fab fragments or the F(ab'), fragment.
Preferably the antibody fragments contain all six CDRs ofthe
whole antibody, although fragments containing fewer than all
of such regions, such as three, four or five CDRs, are also
functional.

Further, the functional equivalents may be or may combine
members of any one of the following imniunoglobulin
classes: IgG, IgM, IgA, IgD, or IgE, and the subclasses
thereof.

Preparation of Functional Equivalents of Antibodies

Equivalents of antibodies are prepared by methods known
in the art. For example, fragments of antibodies may be pre-
pared enzymatically from whole antibodies. Preferably,
equivalents of antibodies are prepared from DNA encoding
such equivalents. DNA encoding fragments of antibodies
may be prepared by deleting all but the desired portion of the
DNA that encodes the full-length antibody.

DNA encoding chimerized antibodies may be prepared by
recombining DNA substantially or exclusively encoding
human constant regions and DNA encoding variable regions
derived substantially or exclusively from the sequence of the
variable region of a mammal other than a human. DNA
encoding humanized antibodies may be prepared by recom-
bining DNA encoding constant regions and variable regions
other than the CDRs derived substantially or exclusively from
the corresponding human antibody regions and DNA encod-
ing CDRs derived substantially or exclusively from a mam-
mal other than a human.

Suitable sources of DNA molecules that encode fragments
of antibodies include cells, such as hybridomas, that express
the full-length antibody. The fragments may be used by them-
selves as antibody equivalents, or may be recombined into
equivalents, as described above.

The DNA deletions and recombinations described in this
section may be carried out by known methods, such as those
described in the published patent applications listed above.

Antibody Screening and Selection

Monoclonal antibodies are isolated and purified using stan-
dard art-known methods. For example, antibodies can be
screened using standard art-known methods such as ELISA
or western blot analysis. Non-limiting examples of such tech-
niques are described in Examples II and III of U.S. Pat. No.
6,365,157, herein incorporated by reference.

Therapeutic Uses of Antibodies

When used in vivo for the treatment or prevention of a
pregnancy related hypertensive disorder, such as pre-eclamp-
sia or eclampsia, the antibodies of the subject invention are
administered to the subject in therapeutically effective
amounts. Preferably, the antibodies are administered
parenterally or intravenously by continuous infusion. The
dose and dosage regimen depends upon the severity of the
disease, and the overall health of the subject. The amount of
antibody administered is typically in the range of about 0.001
to about 10 mg/kg of subject weight, preferably 0.01 to about
5 mg/kg of subject weight.
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For parenteral administration, the antibodies are formu-
lated in a unit dosage injectable form (solution, suspension,
emulsion) in association with a pharmaceutically acceptable
parenteral vehicle. Such vehicles are inherently nontoxic, and
non-therapeutic. Examples of such vehicles are water, saline,
Ringer’s solution, dextrose solution, and 5% human serum
albumin. Nonaqueous vehicles such as fixed oils and ethyl
oleate may also be used. Liposomes may be used as carriers.
The vehicle may contain minor amounts of additives such as
substances that enhance isotonicity and chemical stability,
e.g., buffers and preservatives. The antibodies typically are
formulated in such vehicles at concentrations of about 1
mg/ml to 10 mg/ml.

Combination Therapies

Optionally, a therapeutic of the invention may be adminis-
tered in combination with any other standard pregnancy
related hypertensive disorder therapeutic; such methods are
known to the skilled artisan.

Dosages and Modes of Administration

Preferably, the therapeutic compound of the invention is
administered during pregnancy for the treatment or preven-
tion of the pregnancy related hypertensive disorder, such as
pre-eclampsia or eclampsia, or after pregnancy to treat post-
partum pre-eclampsia or eclampsia. Techniques and dosages
for administration vary depending on the type of compound
(e.g., chemical compound, antibody, antisense, or nucleic
acid vector) and are well known to those skilled in the art or
are readily determined.

Therapeutic compounds of the present invention may be
administered with a pharmaceutically acceptable diluent, car-
rier, or excipient, in unit dosage form. Administration may be
parenteral, intravenous, subcutaneous, oral or local by direct
injection into the amniotic fluid. Intravenous delivery by con-
tinuous infusion is the preferred method for administering the
therapeutic compounds of the present invention.

The composition can be in the form of a pill, tablet, cap-
sule, liquid, or sustained release tablet for oral administration;
ora liquid for intravenous, subcutaneous or parenteral admin-
istration; or a polymer or other sustained release vehicle for
local administration.

Methods well known in the art for making formulations are
found, for example, in “Remington: The Science and Practice
of Pharmacy” (20th ed., ed. A. R. Gennaro A R., 2000, Lip-
pincott Williams & Wilkins, Philadelphia, Pa.). Formulations
for parenteral administration may, for example, contain
excipients, sterile water, saline, polyalkylene glycols such as
polyethylene glycol, oils of vegetable origin, or hydrogenated
napthalenes. Biocompatible, biodegradable lactide polymer,
lactide/glycolide copolymer, or polyoxyethylene-polyox-
ypropylene copolymers may be used to control the release of
the compounds. Nanoparticulate formulations (e.g., biode-
gradable nanoparticles, solid lipid nanoparticles, liposomes)
may be used to control the biodistribution of the compounds.
Other potentially useful parenteral delivery systems include
ethylene-vinyl acetate copolymer particles, osmotic pumps,
implantable infusion systems, and liposomes. The concentra-
tion of the compound in the formulation varies depending
upon a number of factors, including the dosage of the drug to
be administered, and the route of administration.

The compound may be optionally administered as a phar-
maceutically acceptable salt, such as non-toxic acid addition
salts or metal complexes that are comnionly used in the phar-
maceutical industry. Examples of acid addition salts include
organic acids such as acetic, lactic, pamoic, maleic, citric,
malic, ascorbic, succinic, benzoic, palmitic, suberic, sali-
cylic, tartaric, methanesulfonic, toluenesulfonic, or trifluoro-
acetic acids or the like; polymeric acids such as tannic acid,
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carboxymethyl cellulose, or the like; and inorganic acid such
as hydrochloric acid, hydrobromic acid, sulfuric acid phos-
phoric acid, or the like. Metal complexes include zinc, iron,
and the like.

Formulations for oral use include tablets containing the
active ingredient(s) in a mixture with non-toxic pharmaceu-
tically acceptable excipients. These excipients may be, for
example, inert diluents or fillers (e.g., sucrose and sorbitol),
lubricating agents, glidants, and anti-adhesives (e.g., magne-
sium stearate, zinc stearate, stearic acid, silicas, hydrogenated
vegetable oils, or talc).

Formulations for oral use may also be provided as chew-
able tablets, or as hard gelatin capsules wherein the active
ingredient is mixed with an inert solid diluent, or as soft
gelatin capsules wherein the active ingredient is mixed with
water or an oil medium.

The dosage and the timing of administering the compound
depends on various clinical factors including the overall
health of the subject and the severity of the symptoms of the
pregnancy related hypertensive disorder, such as pre-eclamp-
sia. In general, once the pregnancy related hypertensive dis-
order, such as pre-eclampsia or a propensity to develop pre-
eclampsia, is detected, continuous infusion of the purified
protein is used to treat or prevent further progression of the
condition. Treatment can be continued for a period of time
ranging from 1 to 100 days, more preferably 1 to 60 days, and
most preferably 1 to 20 days, or until the completion of
pregnancy. Dosages vary depending on each compound and
the severity of the condition and are titrated to achieve a
steady-state blood serum concentration.

Subject Monitoring

The diagnostic methods described herein can also be used
to monitor the pregnancy related hypertensive disorder, such
as pre-eclampsia or eclampsia, during therapy or to determine
the dosages of therapeutic compounds. In one example, a
therapeutic compound is administered and the level of
expression of a polypeptide of the invention is determined
during the course of therapy.

Therapeutics that modulate the expression of any one or
more nucleic acids or polypeptides of the invention are taken
as particularly useful in the invention.

In one example, a therapeutic agent or method that
decreases, by 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,
90%, 95%, 96%, 97%, 98%, 99% or more, the level of any of
the following polypeptides or nucleic acids encoding the
polypeptides: follistatin related protein, interleukin 8, inhibin
A, VEGF-C, angiogenin, beta fertilin, hypothetical protein
(#AL039458), leukocyte associated Ig-like receptor secreted
protein, erythroid differentiation protein, adipogenesis
inhibitory factor, corticotropin releasing factor binding pro-
tein, alpha-1 anti-chymotrypsin, insulin-like growth factor
binding protein-5, CD33L, cytokine receptor like factor 1,
platelet derived endothelial growth factor, lysyl hydroxylase
isoform 2, stanniocalcin precursor, secreted frizzled related
protein, galectin-3, sperminine oxidase, UDP glycosyltrans-
ferase 2 family polypeptide B28, neurotrophic tyrosine
kinase receptor 2, neutral endopeptidase, CDC28 protein
kinase regulatory subunit 2, and beta glucosidase during the
course of therapy, is considered to be an effective therapeutic
agent or an effective dosage of a therapeutic agent. In another
example, a therapeutic agent or method that increases, by
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%,
96%, 97%., 98%, 99% or more, the level of any of the follow-
ing polypeptides or nucleic acids encoding the polypeptides:
alpha defensin, ADAM-TS3, cholecystokinin precursor,
interferon stimulated T-cell alpha chemoattractant precursor,
azurocidin, lanosterol synthase, calcium/calmodulin-depen-



US 7,955,805 B2

51
dent serine protein kinase, estrogen receptor-alternatively
spliced transcript H, chemokine receptor 1, tyrosinase-related
protein 1, hydoxy-delta-5-steroid dehydrogenase, dihydro-
pyramidinase-like-4, and cytochrome P450-family 11 during
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TABLE 1-continued

Clinical characteristics of the study patient:

Normal (n=15) Pre-eclampsia (n=19)

the course of therapy, is considered to be an effective thera- 5 ——
peutic agent or an effective dosage of a therapeutic agent. Diastolic BP (mm He) 83 1oL.g**
7 . . Proteinuria (g protein/g creat) <0.3 5.2%%
The disease state or treatment of a subject having a preg- Serum Uric Acid (mg/dl) NA 6.8
nancy related hypertensive disorder, such as pre-eclampsia or Hematocrit (%) 35.7 33.9
eclampsia, or a propensity to develop such a condition, can be Platelet Count (K/ul) 217 198
monitored using the methods and compositions of the inven- 10 Serum Creatinine (mg/di) 03 0.6
tion. In one embodiment, the expression of a polypeptide of Data shown are mean values.
the invention present in a bodily fluid, such as urine, plasma, *p <0.05,
amniotic fluid, or CSF, is monitored. Such monitoring may be **p <0.005
3;?@ , for e;ample,. mn asses.smgd‘Fhe efficacy Of'fl particular s _ Data were analyzed using the computer program BADGE
g 1 a subject or in assessing disease progression. (Bayesian Analysis of Differential Gene Expression version
EXAMPLES 1.0) (http://genomethods.org/badge) (see Ramoni and Sebas-
tiani, in Berthold and Hand eds. Intelligent Data Analysis: An
Introduction, Springer, New York, N.Y. (1999)) and hierar-
Example 1 chical clustering analysis (Fisen et al., Proc. Natl. Acad. Sci.,
) . ) 20 95:14863-8 (1998)) to identify differentially expressed genes
Gene Expression P rofiling of Placeptal Tissue from across experimental conditions (FIG. 1). The software
Pre-Eclamptic and Normotensive Women BADGE (Bayesian Analysis of Gene Expression) v1.0imple-
) . ) . ments a Bayesian approach to identify differentially
In order to identify novel secr eted factors involved in the expressed genes across different experimental conditions.
p.athogenegls of pre-eclamp§1a, we performed gene expres- 25 Cumulative distribution function (CDF) for expression ratio
sion profiling of placental tissue from 19 women with pre- greater than 1.0. The genes are ranked in order of the condi-
eclampsie} and 15 .nomotensivg pregnant women using tional probability of increased fold expression given the
Affymetrix U95A microarray chips (see Table 1). expression data; the null probability value is 0.5.
A predictive gene set in normal versus pre-eclampsia pla-
TABLE 1 30 centa mRNA expression was discovered using the BADGE
Clinical characteristics of the study satients program. A colormap of the Pre.dlctlve gene set is shown in
FIG. 2. Rows represent predictive genes for pre-eclampsia
Nommal (n=15) Pre-eclampsia (n = 19) while columns represent expression levels for a given patient
relative to the average gene expression. The expected false
gatemal Age (years) 35.2 319, 35 positive rate of 1.0% yields a predictive gene set of 127 genes,
estational Age (wks) 39.0 31.1 ) N
Primiparous (%) 19 Q1% with 65 upregulated and 62 downregulated respectively
Systolic BP (mm Hg) 107 167.2%* (Table 2). (See FIGS. 6A-44 for amino acid and nucleic acid
sequences for the polypeptides of the invention.)
TABLE 2
Summary of predictive genes
Gene
Affy Probe Genbank Probability  Fold Symbol Gene Name
33900_at U76702 0.99992 3.849 FSTL3 follistatin-like 3 (secreted
glycoprotein)
990_at X51602 0.99990 3.233 FLT1 fms-related tyrosine kinase 1
(vascular endothelial growth
factor/vascular permeability factor
receptor)
991 _g at X51602 0.99989 2.727 FLT1 fms-related tyrosine kinase 1
(vascular endothelial growth
factor/vascular permeability factor
receptor)
1601_s_at M11567 0.99986 3.254 IGFBP5 insulin-like growth factor binding
protein 5
36317 _at U57057 0.99982  3.767 CORO2A coronin, actin binding protein, 2A
1389_at J03779 0.99982  2.299 MME membrane metallo-endopeptidase
(neutral endopeptidase,
enkephalinase, CALLA, CD10)
501_g at U37143 0.99980  2.293 CYP212 cytochrome P450, family 2,
subfamily J, polypeptide 2
37657 _at Y16270 0.99979 3.089 PALM paralemmin
HUMGAPDH 127559 0.99978  3.647 GAPD glyceraldehyde-3-phosphate
dehydrogenase
159_at U61836 0.99969 3.343 VEGFC vascular endothelial growth factor C
31754 _at AI950015 0.99966 3.737 ABCA12 ATP-binding cassette, sub-family A

(ABC1), member 12
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TABLE 2-continued
Summary of predictive genes
Gene

Affy Probe Genbank Probability  Fold Symbol Gene Name

1149_at D16154 0.99960 3.241 — Transcription Factor Eb

1545_g at U43142 0.99959 2.692 FLT1 fms-related tyrosine kinase 1
(vascular endothelial growth
factor/vascular permeability factor
receptor)

34129_at D86358 0.99953 2.211 STXBP5L syntaxin binding protein 3-like

1103_at HG4740 0.99952 3.141 ANG angiogenin, ribonuclease, RNase A
family, 5

255_s_at X52009 0.99950 2.761 INHA inhibin, alpha

1650_g at U01134 0.99948 2.745 SMOX spermine oxidase

1964_g at M74297 0.99946 2.331 FIT1 fms-related tyrosine kinase 1
(vascular endothelial growth
factor/vascular permeability factor
receptor)

32298 _at 135848 0.99940 2.894 ADAM?2 a disintegrin and metalloproteinase
domain 2 (fertilin beta)

33995_at M77144 0.99939 5.997 GUCA2A guanylate cyclase activator 2A
(guanylin)

32892_at AF058989 0.99937 2.014 RPS6KA2 ribosomal protein S6 kinase, 90 kDa,
polypeptide 2

41577 _at W27723 0.99910  2.361 PPP1R16B  protein phosphatase 1, regulatory
(inhibitor) subunit 16B

40790_at X53004 0.99903 2.169 BHLHB2 basic helix-loop-helix domain
containing, class B, 2

41024_f_at AF055033 0.99891  2.617 GYPE glycophorin E

36426_g_at AF052095 0.99879  1.981 NEBL nebulette

34800_at 1.37362 0.99868 2.943 LRIG1 leucine-rich repeats and
immunoglobulin-like domains 1

36979_at 1.26953 0.99868 2.389 SLC2A3 solute carrier family 2 (facilitated
glucose transporter), member 3

31382_f at AF091582 0.99851 2.065 UGT2B28 UDP glycosyltransferase 2 family,
polypeptide B28

40357 _at U20350 0.99831 3.380 INHBA inhibin, beta A (activin A, activin AB
alpha polypeptide)

1963_at U01134 0.99822 2.714 FLT1 fms-related tyrosine kinase 1
(vascular endothelial growth
factor/vascular permeability factor
receptor)

35865 _at AB001915 099815  2.632 NR5A2 nuclear receptor subfamily 5, group
A, member 2

39051 _at X86400 0.99814  1.805 NNAT neuronatin

33642_s_at X68733 0.99807 3.236 SLC6ASR solute carrier family 6
(neurotransmitter transporter,
creatine), member 8

33182_at X63759 0.99804  2.698 NTRK2 neurotrophic tyrosine kinase,
receptor, type 2

33639_g_at U17986 0.99802 1.694 ERBB3 v-erb-b2 erythroblastic leukemia
viral oncogene homolog 3 (avian)

34483_at AL039458 0.99793 2.234 SIGLEC6 sialic acid binding Ig-like lectin 6

1511_at S77812 0.99793 1.771 SHC3 src homology 2 domain containing
transforming protein C3

38280_s_at U43753 0.99787 3.286 NTRK?2 neurotrophic tyrosine kinase,
receptor, type 2

41420_at AB020630 0.99785 2.479 IGFBP5 insulin-like growth factor binding
protein 5

34088_at AB023223 0.99783  2.009 NXPH4 neurexophilin 4

36284 _at Y17673 0.99781 2.978 LY6D lymphocyte antigen 6 complex,
locus D

33825_at M97496 0.99777 2.575 SERPINA3  serine (or cysteine) proteinase
inhibitor, clade A (alpha-1
antiproteinase, antitrypsin), member 3

36533 _at D83402 0.99742  2.354 PTGIS prostaglandin 12 (prostacyclin)
synthase

37813_at AL079273 0.99735  2.073 DDX51 DEAD (Asp-Glu-Ala-Asp) box
polypeptide 51

39202_at W26403 0.99731 1.667 TRAF3IP1 TNF receptor-associated factor 3
interacting protein 1

368_at 729083 0.99721 1.904 TPBG trophoblast glycoprotein

500_at U37143 0.99716  1.751 CYP2]2 cytochrome P450, family 2,
subfamily J, polypeptide 2

38078_at AF042166 0.99699 1.774 FLNB filamin B, beta (actin binding protein
278)

41608 _at X58022 099693  2.906 CRHBP corticotropin releasing hormone

binding protein
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TABLE 2-continued
Summary of predictive genes
Gene

Affy Probe Genbank Probability  Fold Symbol Gene Name

1734 _at M60556 099656  2.200 — Human transforming growth factor
beta-3 gene, 5 end

1945_at M25753 0.99644  1.747 CCNB1 cyclin B1

31990_at AF009624 0.99636 1.496 KIF17 kinesin family member 17

36933_at D87953 0.99618 2.050 NDRG1 N-myc downstream regulated gene 1

32562_at X72012 0.99610  1.941 ENG endoglin (Osler-Rendu-Weber
syndrome 1)

32565_at U66619 0.99606 2.098 SMARCD3 SWI/SNF related, matrix associated,
actin dependent regulator of
chromatin, subfamily d, member 3

1369_s_at M28130 0.99601 3.111 IL8 interleukin 8

1678_g at M65062 0.99589 2.334 IGFBP5 insulin-like growth factor binding
protein 5

37887_at AF086904 0.99572 1.887 CHEK2 CHK?2 checkpoint homolog (S. pombe)

40690_at X54942 0.99568 1.913 CKS2 CDC28 protein kinase regulatory
subunit 2

40926_at Us2111 0.99559 2.068 SLC6ASR solute carrier family 6
(neurotransmitter transporter,
creatine), member 8

34898 _at M30704 0.99558  2.179 AREG amphiregulin (schwannoma-derived
growth factor)

33748 _at DR6976 099546  2.523 HA-1 minor histocompatibility antigen HA-1

35940 _at X64624 0.99536 2.086 POU4F1 POU domain, class 4, transcription
factor 1

32632_g_at J03060 0.99526 2.108 GBAP glucosidase, beta; acid,
pseudogene

33792_at AF043498 0.99518 2.318 PSCA prostate stem cell antigen

38566_at X60382 0.00495 0.730 COL10A1 collagen, type X, alpha 1(Schmid
metaphyseal chondrodysplasia)

31740_s_at ABO008913 0.00488 0.637 PAX4 paired box gene 4

33359_at AB018311 0.00485 0.547 LPHN3 latrophilin 3

38519_at U68233 0.00476 0.483 NR1H4 nuclear receptor subfamily 1, group
H, member 4

33046_f at X68879 0.00473 0.492 EMX1 empty spiracles homolog 1
(Drosophila)

39108_at U22526 0.00472 0.616 LSS lanosterol synthase (2,3-
oxidosqualene-lanosterol cyclase)

33693 _at M76482 0.00451 0.499 DSG3 desmoglein 3 (pemphigus vulgaris
antigen)

834_at V40462 0.00436  0.615 ZNFN1Al  zinc finger protein, subfamily 1A, 1
(Ikaros)

34575_f at U10689 0.00416 0.480 MAGEAS melanoma antigen, family A, 5

33379_at AB023140 0.00407 0.432 SSX2IP synovial sarcoma, X breakpoint 2
interacting protein

31599 _f at U10691 0.00390 0.420 MAGEA3 melanoma antigen, family A, 3

32935_at AL080157 0.00389  0.512 WDR21 WD repeat domain 21

33072_at AF041245 0.00361 0.809 HCRTR2 hypocretin (orexin) receptor 2

36777_at AJ001687 0.00357 0.525 KLRK1 killer cell lectin-like receptor
subfamily K, member 1

36269_at AB002364 0.00356  0.538 ADAMTS3  a disintegrin-like and
metalloprotease (reprolysin type)
with thrombospondin type 1 motif, 3

38095_i_at M83664 0.00351 0.596 HLA-DPB1 major histocompatibility complex,
class I, DP beta 1

36272 _r_at X62167 0.00319  0.335 PMP2 peripheral myelin protein 2

494 _at U31120 0.00307  0.610 IL13 interleukin 13

34698 _at M60165 0.00300  0.522 GNAO1 guanine nucleotide binding protein
(G protein), alpha activating activity
polypeptide O

39646_at S60415 0.00291 0.414 CACNB2 calcium channel, voltage-
dependent, beta 2 subunit

36049_at W27899 0.00278 0497 — CDNA clone IMAGE: 4940887,
partial cds

37039_at J00194 0.00277  0.602 HLA-DRA  major histocompatibility complex,
class II, DR alpha

37588_s_at U62317 0.00262 0.621 MAPKSIP2 mitogen-activated protein kinase 8
interacting protein 2

33846_at AA620377 0.00260 0.522 — Cluster Incl. AA620377: ae57a07.s1
Homo sapiens cDNA, 3 end
/clone = IMAGE-950964

36416_g_at AT688589 0.00259 0.512 CASK calcium/calmodulin-dependent

serine protein kinase (MAGUK
family)
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TABLE 2-continued

Summary of predictive genes

Gene

Affy Probe Genbank Probability  Fold Symbol Gene Name

1298 _at X86816 0.00256 0.447 — Human estrogen receptor mRNA,
alternatively spliced transcript H,
partial cds.

40646 _at U27699 0.00235 0.562 CX3CR1 chemokine (C—X3—C motif) receptor
1

37108_at X72755 0.00229  0.529 — MRNA; ¢cDNA DKFZp779B1535
(from clone DKFZp779B1535)

32997_at AI018523 0.00228 0.363 GAGEB1 G antigen, family B, 1 (prostate
associated)

35028 _at AB002314 0.00227 0.438 GABRB1 gamma-aminobutyric acid (GABA) A
receptor, beta 1

40679_at AB004066 0.00213 0.458 SLC6A12 solute carrier family 6

(neurotransmitter transporter,
betaine/GABA), member 12

39498 _at AA044910 0.00213 0497 — Cluster Incl. X86400: H. sapiens
mRNA for gamma subunit of sodium
potassium ATPase

38833 _at U31767 0.00199  0.670 HLA-DPA1 major histocompatibility complex,
class II, DP alpha 1

35031_r_at AF030514 0.00183  0.281 KIAA0316  KIAAO0316 gene product

36911 _at M20681 0.00180  0.433 TYRP1 tyrosinase-related protein 1

31494 _at 112691 0.00175 0434 — Cluster Incl. D25272: Homo sapiens
mRNA, clone-RES4-16

37782_at AB000381 0.00170  0.654 SST somatostatin

36767 _at X51420 0.00164  0.302 CYP1Al cytochrome P450, family 1,
subfamily A, polypeptide 1

35539_at ABO019246 0.00159 0.386 IMPG1 interphotoreceptor matrix
proteoglycan 1

38330_at X00457 0.00159 0.371 FRDA Friedreich ataxia

35061_at AF047492 0.00152 0.272 CXCL11 chemokine (C—X—C motif) ligand 11

34002_at AL080151 0.00139 0.627 HSD3B2 hydroxy-delta-5-steroid

dehydrogenase, 3 beta- and steroid
delta-isomerase 2

32017_at U38805 0.00139 0.531 PARD6B par-6 partitioning defective 6
homolog beta (C. elegans)

31398 _at D25272 0.00132  0.440 ABCBI11 ATP-binding cassette, sub-family B
(MDR/TAP), member 11

32451 _at X96744 0.00131 0.556 MS4A3 membrane-spanning 4-domains,

subfamily A, member 3
(hematopoietic cell-specific)

34045 _at AF043469 0.00131  0.503 LOC196993  hypothetical protein LOC196993

36428 _at K03191 0.00130 0.569 VMD2 vitelliform macular dystrophy (Best
disease, bestrophin)

AFFX-DapX-3_a M33197 0.00122  0.469 — 138424 B subtilis dapB, jojF, jojG

genes corresponding to nucleotides
1358-3197 of 138424

31324 _at AF016492 0.00116 0.484 — U82303: Homo sapiens unknown
protein mRNA

32474 _at X85106 0.00111 0.644 PAX7 paired box gene 7

37219_at AI636761 0.00098  0.395 CXCL9 chemokine (C—X—C motif) ligand 9

31506_s_at AL080207 0.00097 0.288 DEFA1 defensin, alpha 1, myeloid-related
sequence

378 _s_at W28432 0.00075 0.529 GML GPI anchored molecule like protein

41820_s_at DR5376 0.00073 0.570 CDC2L5 cell division cycle 2-like 5
(cholinesterase-related cell division
controller)

31310_at U82303 0.00061 0.523 GLRA1 glycine receptor, alpha 1 (startle
disease/hyperekplexia, stiff man
syndrome)

39502_at J03634 0.00046 0.553 DPYSL4 dihydropyrimidinase-like 4

35024 _at X14767 0.00031 0.272 OPRK1 opioid receptor, kappa 1

36220_at Y12642 0.00030 0.346 DDAH1 dimethylarginine
dimethylaminohydrolase 1

204_at M13981 0.00022  0.601 HOXA4 homeo box A4

750_at 138424 0.00021 0.389 TRHR thyrotropin-releasing hormone
receptor

33478 _at AA584202 0.00009 0.296 TNP2 transition protein 2 (during histone
to protamine replacement)

1412_g at Dg4361 0.00008 0.560 CYP11B1 cytochrome P450, family 11,

subfamily B, polypeptide 1

*Genes selected witha 1.0% false positive error rate for a total of 127 gene, 65 of these upregulated. Genes with no Locuslink classification
are labeled with Genbank accession numbers
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Ahierarchical clustering of the Affymetrix patient data was
performed using Cluster and Treeview, (by Michael Eisen,
Stanford University) (FIG. 3). The samples labeled as P are
preeclamptic patients and the samples labeled as N are nor-
mal pregnant patients. The dataset was filtered from 12625 to
3564 genes using presence and expression criteria, and the
resulting set was median-centered and normalized for genes
and arrays. We used hierarchical clustering to analyze pos-
sible classes in genes. The above cluster includes sF1t1 along
with other genes confirmed in literature.

From the predictive gene set, we found that expression of
the gene for the following secreted polypeptides was upregu-
lated in blood samples taken from women with pre-eclamp-
sia: follistatin related protein, interleukin 8, inhibin A, VEGF-
C, angiogenin, beta fertilin, hypothetical protein
(#AL039458), leukocyte associated Ig-like receptor secreted
protein, erythroid differentiation protein, adipogenesis
inhibitory factor, corticotropin releasing factor binding pro-
tein, alpha-1 anti-chymotrypsin, insulin-like growth factor
binding protein-5, CD33L, cytokine receptor like factor 1,
platelet derived endothelial growth factor, lysyl hydroxylase
isoform 2, stanniocalcin precursor, secreted frizzled related
protein, and galectin-3. We have also discovered that expres-
sion levels of the gene for the following secreted polypeptides
were decreased in blood samples taken from women with
pre-eclampsia: alpha defensin, ADAM-TS3, cholecystokinin
precursor, interferon stimulated T-cell alpha chemoattractant
precursor, and azurocidin. In addition we also found the fol-
lowing intracellular polypeptides or enzymes that are
increased in preeclamptic placenta sperminine oxidase, UDP
glycosyltransferase 2 family polypeptide B28, neurotrophic
tyrosine kinase receptor 2, neutral endopeptidase, CDC28
protein kinase regulatory subunit 2 and beta glucosidase. The
following intracellular gene products/enzymes are decreased
in preeclamptic placentas are: lanosterol synthase, calcium/
calmodulin-dependent serine protein kinase, estrogen recep-
tor-alternatively spliced transcript H, chemokine (CX3C
motif) receptor 1, tyrosinase-related protein 1, hydoxy-delta
delta-5-steroid dehydrogenase, dihydropyramidinase-like-4,
and cytochrome P450-family 11.

Example 2

mRNA Expression of Flt-1 and sFlt-1 in
Pre-Eclampsia

As the above cluster identified sF1t1 along with other genes
confirmed in the literature, we chose to confirm the ability of

10

40

60

the array to identify predictive markers of pre-eclampsia
using sFlt-1. For these experiments, mRNA expression of
placental sFlt-1 from 3 patients with pre-eclampsia (P1, P2,
P3) and three normotensive term pregnancies (N1, N2, N3)
were determined by northern blot analysis (FIG. 4). The
higher band (7.5 kb) is the full length Flt-1 mRNA and the
lower, more abundant band (3.4 kb) is the alternatively
spliced sF1t-1 mRNA. Actin is included as a control and 28S
is shown as arrowhead. These results show the increased
expression of the gene for sFlt-1 in pre-eclamptic patients and
confirm the use of the predictive gene set identified by the
array as markers for pre-eclampsia or eclampsia or the pro-
pensity to develop pre-eclampsia or eclampsia.

Example 3

Immunohistochemistry Analysis of Flt-1 Expression
in Normal and Pre-Eclamptic Patients

In order to visualize Flt-1 expression in placental samples
from normal and pre-eclamptic patients, a monoclonal anti-
body against human Flt-1 was used for immunohistochemis-
try analysis. Increased expression of Flt-1 by the syncitiotro-
phoblasts of the preeclamptic placenta was detected (FIG. 5),
further confirming the ability of the array to identify genes
that can be used as markers for pre-eclampsia or eclampsia or
the propensity to develop pre-eclampsia or eclampsia.

OTHER EMBODIMENTS

The description of the specific embodiments of the inven-
tion is presented for the purposes of illustration. It is not
intended to be exhaustive or to limit the scope of the invention
to the specific forms described herein. Although the invention
has been described with reference to several embodiments, it
will be understood by one of ordinary skill in the art that
various modifications can be made without departing from
the spirit and the scope of the invention, as set forth in the
claims. All patents, patent applications, and publications ref-
erenced herein are hereby incorporated by reference. Other
embodiments are in the claims.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 69

<210> SEQ ID NO 1

<211> LENGTH: 263

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

Met Arg Pro Gly Ala Pro Gly Pro Leu Trp Pro Leu Pro Trp Gly Ala

1 5 10 15

Leu Ala Trp Ala Val Gly Phe Val Ser Ser Met Gly Ser Gly Asn Pro

20 25 30

Ala Pro Gly Gly Val Cys Trp Leu Gln Gln Gly Gln Glu Ala Thr Cys
35 40 45

Ser Leu Val Leu Gln Thr Asp Val Thr Arg Ala Glu Cys Cys Ala Ser
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-continued
50 55 60
Gly Asn Ile Asp Thr Ala Trp Ser Asn Leu Thr His Pro Gly Asn Lys
65 70 75 80
Ile Asn Leu Leu Gly Phe Leu Gly Leu Val His Cys Leu Pro Cys Lys
85 90 95
Asp Ser Cys Asp Gly Val Glu Cys Gly Pro Gly Lys Ala Cys Arg Met
100 105 110
Leu Gly Gly Arg Pro Arg Cys Glu Cys Ala Pro Asp Cys Ser Gly Leu
115 120 125
Pro Ala Arg Leu Gln Val Cys Gly Ser Asp Gly Ala Thr Tyr Arg Asp
130 135 140
Glu Cys Glu Leu Arg Ala Ala Arg Cys Arg Gly His Pro Asp Leu Ser
145 150 155 160
Val Met Tyr Arg Gly Arg Cys Arg Lys Ser Cys Glu His Val Val Cys
165 170 175
Pro Arg Pro Gln Ser Cys Val Val Asp Gln Thr Gly Ser Ala His Cys
180 185 190
Val Val Cys Arg Ala Ala Pro Cys Pro Val Pro Ser Ser Pro Gly Gln
195 200 205
Glu Leu Cys Gly Asn Asn Asn Val Thr Tyr Ile Ser Ser Cys His Met
210 215 220
Arg Gln Ala Thr Cys Phe Leu Gly Arg Ser Ile Gly Val Arg His Ala
225 230 235 240
Gly Ser Cys Ala Gly Thr Pro Glu Glu Pro Pro Gly Gly Glu Ser Ala
245 250 255
Glu Glu Glu Glu Asn Phe Val
260
<210> SEQ ID NO 2
<211> LENGTH: 2500
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 2
gttcgccatg cgtcecececgggg cgccagggece actctggect ctgceccctggg gggccctgge 60
ttgggcegtg ggcttecgtga gectccatggg cteggggaac cccgegeccg gtggtgtttg 120
ctggctecag cagggccagg aggccacctg cagectggtg ctceccagactg atgtcaccceg 180
ggcecgagtge tgtgectcceg gcaacattga caccgectgg tccaacctca cccacccggyg 240
gaacaagatc aacctcctcg gettettggg ccttgtccac tgeccttecct gcaaagattce 300
gtgcgacgge gtggagtgcg gcccgggcaa ggegtgccge atgctggggg gecgccecgey 360
ctgcgagtgce gcgcccgact gectecggggcet cccggegcegg ctgcaggtet geggctcaga 420
cggcgecace taccgcgacg agtgcgagct gcgcegecgeg cgctgcecgeg gcecacccgga 480
cctgagcgtce atgtaccggg gecgetgceg caagtcectgt gagcacgtgg tgtgeccgeg 540
gccacagteg tgcegtegtgg accagacggg cagcgcccac tgcgtggtgt gtecgagegge 600
gcectgecct gtgececteca geccccggeca ggagetttge ggcaacaaca acgtcaccta 660
catctcecteg tgccacatge gccaggccac ctgcttectg ggccgctceca tcecggegtgeg 720
ccacgcgggce agctgcgcag gcacccectga ggagecgceca ggtggtgagt ctgcagaaga 780
ggaagagaac ttcgtgtgag cctgcaggac aggcctgggce ctggtgeccg aggcccccca 840
tcatccectg ttatttattg ccacagcaga gtctaattta tatgccacgg acactcctta 900
gagcccggat tcggaccact tggggatccc agaacctccce tgacgatatc ctggaaggac 960
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tgaggaaggg aggcctgggg gccggctggt gggtgggata gacctgcgtt ccggacactg 1020
agcgcctgat ttagggccct tcectctaggat geccccagece ctaccctaag acctattgece 1080
ggggaggatt ccacacttcc gctectttgg ggataaacct attaattatt gctactatca 1140
agagggctgg gcattctctg ctggtaattc ctgaagaggc atgactgctt ttctcagcecce 1200
caagcctcta gtctgggtgt gtacggaggg tctagecctgg gtgtgtacgg agggtctage 1260
ctgggtgagt acggagggtc tagcctgggt gagtacggag ggtctagcct gggtgagtac 1320
ggagagtcta gcctgggtgt gtatggagga tctagectgg gtgagtatgg agggtctage 1380
ctgggtgagt atggagggtc tagcctgggt gtgtatggag ggtctagect gggtgagtat 1440
ggagggtcta gcctgggtgt gtatggaggg tctagcctgg gtgagtatgg agggtctage 1500
ctgggtgtgt acggagggtc tagtctgagt gcgtgtgggg acctcagaac actgtgacct 1560
tagcccagca agccaggccc ttcatgaagg ccaagaaggc tgccaccatt ccctgccagce 1620
ccaagaactc cagcttccece actgcctetg tgtgcccett tgcgtectgt gaaggccatt 1680
gagaaatgcc cagtgtgccce cctgggaaag ggcacggcct gtgctcectga cacgggetgt 1740
gcttggecac agaaccacce agcgtctccecce ctgctgetgt ccacgtcagt tcatgaggca 1800
acgtcgegtg gtctcagacg tggagcagcce ageggcaget cagagcaggg cactgtgtec 1860
ggcggagcca agtccactct gggggagete tggeggggac cacgggecac tgctcaccca 1920
ctggccecga ggggggtgta gacgccaaga ctcacgcatg tgtgacatcce ggagtcctgg 1980
agccgggtgt cccagtggcea ccactaggtg cctgetgect ccacagtggg gttcacacce 2040
agggctectt ggtcccccac aacctgcccece ggccaggect gcagacccag actccagceca 2100
gacctgccte acccaccaat gcagccgggg ctggcgacac cagccaggtg ctggtcettgg 2160
gccagttcte ccacgacggce tcaccctcecece ctccatctge gttgatgcte agaatcgect 2220
acctgtgcct gcgtgtaaac cacagcctca gaccagctat ggggagagga caacacggag 2280
gatatccage ttcceccggte tggggtgagg agtgtgggga gcettgggcat cctcectcecag 2340
cctecctecag ceccccaggca gtgecttace tgtggtgcce agaaaagtgce ccctaggttg 2400
gtgggtctac aggagcctca gccaggcage ccaccccacce ctggggecct gectcaccaa 2460
ggaaataaag actcaaagaa gccttttttt tttttttttt 2500
<210> SEQ ID NO 3
<211> LENGTH: 99
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 3
Met Thr Ser Lys Leu Ala Val Ala Leu Leu Ala Ala Phe Leu Ile Ser
1 5 10 15
Ala Ala Leu Cys Glu Gly Ala Val Leu Pro Arg Ser Ala Lys Glu Leu
20 25 30
Arg Cys Gln Cys Ile Lys Thr Tyr Ser Lys Pro Phe His Pro Lys Phe
35 40 45
Ile Lys Glu Leu Arg Val Ile Glu Ser Gly Pro His Cys Ala Asn Thr
50 55 60
Glu Ile Ile Val Lys Leu Ser Asp Gly Arg Glu Leu Cys Leu Asp Pro
65 70 75 80
Lys Glu Asn Trp Val Gln Arg Val Val Glu Lys Phe Leu Lys Arg Ala
85 90 95

Glu Asn Ser
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<210> SEQ ID NO 4
<211> LENGTH: 5191
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 4
gaattcagta acccaggcat tattttatcc tcaagtctta ggttggttgg agaaagataa 60
caaaaagaaa catgattgtg cagaaacaga caaacctttt tggaaagcat ttgaaaatgg 120
cattcccect ccacagtgtg ttcacagtgt gggcaaattc actgctcetgt cgtactttet 180
gaaaatgaag aactgttaca ccaaggtgaa ttatttataa attatgtact tgcccagaag 240
cgaacagact tttactatca taagaaccct tccttggtgt getctttatc tacagaatcce 300
aagacctttc aagaaaggtc ttggattctt ttcttcagga cactaggaca taaagccacc 360
tttttatgat ttgttgaaat ttctcactcc atcccttttg ctgatgatca tgggtcctca 420
gaggtcagac ttggtgtcct tggataaaga gcatgaagca acagtggctg aaccagagtt 480
ggaacccaga tgctctttcc actaagcata caactttcca ttagataaca cctccctcecce 540
accccaacca agcagctcca gtgcaccact ttctggagca taaacatacc ttaactttac 600
aacttgagtg gccttgaata ctgttcctat ctggaatgtg ctgttcectctt tcatcttect 660
ctattgaagc cctcctatte ctcaatgcct tgctccaact gectttggaa gattctgete 720
ttatgcctece actggaatta atgtcttagt accacttgtc tattctgcta tatagtcagt 780
ccttacattg ctttecttett ctgatagacc aaactcttta aggacaagta cctagtctta 840
tctatttcta gatcccccac attactcaga aagttactcc ataaatgttt gtggaactga 900
tttctatgtg aagacatgtyg ccccttcact ctgttaacta gcattagaaa aacaaatctt 960
ttgaaaagtt gtagtatgcc cctaagagca gtaacagttc ctagaaactc tctaaaatgce 1020
ttagaaaaag atttatttta aattacctcc ccaataaaat gattggctgg cttatcttca 1080
ccatcatgat agcatctgta attaactgaa aaaaaataat tatgccatta aaagaaaatc 1140
atccatgatc ttgttctaac acctgccact ctagtactat atctgtcaca tggtctatga 1200
taaagttatc tagaaataaa aaagcataca attgataatt caccaaattg tggagcttca 1260
gtattttaaa tgtatattaa aattaaatta ttttaaagat caaagaaaac tttcgtcata 1320
ctcegtattt gataaggaac aaataggaag tgtgatgact caggtttgcce ctgaggggat 1380
gggccatcag ttgcaaatcg tggaatttcce tctgacataa tgaaaagatg agggtgcata 1440
agttctctag tagggtgatg atataaaaag ccaccggagc actccataag gcacaaactt 1500
tcagagacag cagagcacac aagcttctag gacaagagcc aggaagaaac caccggaagg 1560
aaccattctc actgtgtgta aacatgactt ccaagctggce cgtggctctce ttggcagect 1620
tcctgattte tgcagectectg tgtgaaggta agcacatctt tcectgacctac agegttttece 1680
tatgtctaaa tgtgatcctt agatagcaaa gctattcttg atgctttggt aacaaacatc 1740
ctttttattc agaaacagaa tataatctta gcagtcaatt aatgttaaat tgaagattta 1800
gaaaaaacta tatataacac ttaggaaata taaaggtttg atcaatatag atattctgct 1860
tttataattt ataccaggta gcatgcatat atttaacgta aataagtaat ttatagtatg 1920
tcectattgag aaccacggtt acctatatta tgtattaata ttgagttgag caaggtaact 1980
cagacaattc cactccttgt agtatttcat tgacaagcct cagatttgtc attaattcct 2040
gtctggttta aagataccct gattatagac caggcatgta taacttattt atatatttct 2100
gttaattctt tctgaaggca atttctatgce tggagagtct tagcttgect actataaata 2160
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acactgtggt atcacagagg attatgcaat attgaccaga taaaaatacc atgaagatgt 2220
tgatattgta caaaaagaac tctaactctt atataggaag ttgttcaatg ttgtcagtta 2280
tgactgtttt ttaaaacaaa gaactaactg aggtcaaggg ctaggagata ttcaggaatg 2340
agttcactag aaacatgatg ccttccatag tctccaaata atcatattgg aattagaagg 2400
aagtagctgg cagagctgtg cctgttgata aaatcaatcc ttaatcactt tttcccccaa 2460
caggtgcagt tttgccaagg agtgctaaag aacttagatg tcagtgcata aagacatact 2520
ccaaaccttt ccaccccaaa tttatcaaag aactgagagt gattgagagt ggaccacact 2580
gcgeccaacac agaaattatg taagtacttt aaaaaagatt agatattttg ttttagcaaa 2640
cttaaaatta aggaaggtgg aaatatttag gaaagttcca ggtgttagga ttacagtagt 2700
aaatgaaaca aaacaaaata aaaatatttg tctacatgac atttaaatat ggtagcttcc 2760
acaactacta taaatgttat tttggactta gactttatgc ctgacttaag gaatcatgat 2820
ttgaatgcaa aaactaaata ttaatctgaa ccatttcttt cttatttcag tgtaaagctt 2880
tctgatggaa gagagctctg tctggaccece aaggaaaact gggtgcagag ggttgtggag 2940
aagtttttga agaggtaagt tatatatttt ttaatttaaa tttttcattt atcctgagac 3000
atataatcca aagtcagcct ataaatttct ttctgttgct aaaaatcgtc attaggtatc 3060
tgcctttttg gttaaaaaaa aaggaatagc atcaatagtg agtttgttgt acttatgacc 3120
agaaagacca tacatagttt gcccaggaaa ttcetgggttt aagecttgtgt cctatactcet 3180
tagtaaagtt ctttgtcact cccagtagtg tcctatttta gatgataatt tctttgatct 3240
ccctatttat agttgagaat atagagcatt tctaacacat gaatgtcaaa gactatattg 3300
acttttcaag aaccctactt tccttcttat taaacatagce tcatctttat atttttaatt 3360
ttattttagg gctgagaatt cataaaaaaa ttcattctct gtggtatcca agaatcagtg 3420
aagatgccag tgaaacttca agcaaatcta cttcaacact tcatgtattg tgtgggtctg 3480
ttgtagggtt gccagatgca atacaagatt cctggttaaa tttgaatttc agtaaacaat 3540
gaatagtttt tcattgtacc atgaaatatc cagaacatac ttatatgtaa agtattattt 3600
atttgaatct acaaaaaaca acaaataatt tttaaatata aggattttcc tagatattgce 3660
acgggagaat atacaaatag caaaattggg ccaagggcca agagaatatc cgaactttaa 3720
tttcaggaat tgaatgggtt tgctagaatg tgatatttga agcatcacat aaaaatgatg 3780
ggacaataaa ttttgccata aagtcaaatt tagctggaaa tcctggattt ttttctgtta 3840
aatctggcaa ccctagtctyg ctagccagga tccacaagtce cttgttccac tgtgecttgg 3900
tttctecttt atttctaagt ggaaaaagta ttagccacca tcttacctca cagtgatgtt 3960
gtgaggacat gtggaagcac tttaagtttt ttcatcataa cataaattat tttcaagtgt 4020
aacttattaa cctatttatt atttatgtat ttatttaagc atcaaatatt tgtgcaagaa 4080
tttggaaaaa tagaagatga atcattgatt gaatagttat aaagatgtta tagtaaattt 4140
attttatttt agatattaaa tgatgtttta ttagataaat ttcaatcagg gtttttagat 4200
taaacaaaca aacaattggg tacccagtta aattttcatt tcagatatac aacaaataat 4260
tttttagtat aagtacatta ttgtttatct gaaattttaa ttgaactaac aatcctagtt 4320
tgatactccc agtcttgtca ttgccagetg tgttggtagt getgtgttga attacggaat 4380
aatgagttag aactattaaa acagccaaaa ctccacagtc aatattagta atttcttget 4440
ggttgaaact tgtttattat gtacaaatag attcttataa tattatttaa atgactgcat 4500
ttttaaatac aaggctttat atttttaact ttagtgtttt tatgtgctct ccaaattttt 4560
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tttactgttt ctgattgtat ggaaatataa aagtaaatat gaaacattta aaatataatt 4620
tgttgtcaaa gtaatcaagt gtttgtcttt tttttagttt tagcttattg ggattctcett 4680
tgtttatatt taaaattata ctttgattta gaaaacataa atgcttcccc ttagcatttt 4740
gttatggaaa attacaaact tttattttta gaaaacagaa ctcctttcca gaaataggtt 4800
acaaacagta gtgtcctcca cagaatgttg gaaatgtttt caactcccca ctgtatacta 4860
tcttgctaat aagtctgtcet tcagatttcg attaaccggt ttgtatgtct gtgcacttta 4920
gcatagctgg acattaaaga ggaaagagag tacatattat aagttgctta tcagtaactg 4980
aggagtaaaa ctgataaatg tgaggcaaag aagtttaaaa tatggttaaa gcctaagcat 5040
atttgcaaac aaatcaaaca atactctgag aagtaaaaac ataattattt aattaacaaa 5100
tttcagtgga taaattttat aacaaattag acacagttga aaataaaatt agaaaactag 5160
aaaatagaac aaaagaaact tctggaattc a 5191

<210> SEQ I
<211> LENGT!
<212> TYPE:

<213> ORGANISM: Homo sapiens

D NO 5
H: 366
PRT

<400> SEQUENCE: 5

Met Val Leu
1

His Ser Cys

Val Arg Ala

Glu Gly Gly

50

Gly Gly Phe
65

Ser Gln Ala

Ser Ala Ala

Tyr Met Phe

115

Ala Gln Leu
130

Ser Asn Ser
145

Gly Pro Val

Ala Val Leu

Val Leu Val

195

Pro Glu Ala
210

Ser Gly Gly
225

Trp Ser Pro

Ala Ala His

His Leu Leu
5

Gln Gly Leu
20

Leu Phe Leu
Asp Pro Gly
Thr His Arg

70

Ile Leu Phe
85

Arg Gly Leu
100

Arg Pro Ser
Trp Phe His
Ser Glu Pro

150

Ala Val Pro
165

His Leu Ala
180

Leu Leu Leu

Thr Pro Phe

Glu Arg Ala
230

Ser Ala Leu
245

Ala Asn Cys

Leu

Glu

Asp

Val

55

Gly

Pro

Ala

Gln

Thr

135

Leu

Met

Thr

Arg

Leu

215

Arg

Arg

His

Phe

Leu

Ala

Arg

Ser

Ala

Gln

His

120

Gly

Leu

Ser

Ser

Cys

200

Val

Arg

Leu

Arg

Leu Leu Leu
10

Ala Arg Glu

Leu Gly Pro

Arg Leu Pro

Glu Pro Glu

75

Thr Asp Ala
90

Glu Ala Glu
105

Thr Arg Ser

Leu Asp Arg

Gly Leu Leu
155

Leu Gly His
170

Ala Leu Ser
185

Pro Leu Cys

Ala His Thr

Ser Thr Pro
235

Leu Gln Arg
250

Val Ala Leu

Thr Pro Gln
Leu Val Leu
30

Pro Ala Val
45

Arg Arg His
60

Glu Glu Glu
Ser Cys Glu
Glu Gly Leu

110

Arg Gln Val
125

Gln Gly Thr
140

Ala Leu Ser

Ala Pro Pro

Leu Leu Thr
190

Thr Cys Ser
205

Arg Thr Arg
220
Leu Met Ser

Pro Pro Glu

Asn Ile Ser

Gly Gly
15

Ala Lys

Thr Arg

Ala Leu

Asp Val
80

Asp Lys
95

Phe Arg

Thr Ser

Ala RAla

Pro Gly
160

His Trp
175

His Pro

Ala Arg

Pro Pro

Trp Pro
240

Glu Pro
255

Phe Gln
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260 265 270

Glu Leu Gly Trp Glu Arg Trp Ile Val Tyr Pro Pro Ser Phe Ile Phe
275 280 285
His Tyr Cys His Gly Gly Cys Gly Leu His Ile Pro Pro Asn Leu Ser
290 295 300
Leu Pro Val Pro Gly Ala Pro Pro Thr Pro Ala Gln Pro Tyr Ser Leu
305 310 315 320
Leu Pro Gly Ala Gln Pro Cys Cys Ala Ala Leu Pro Gly Thr Met Arg
325 330 335

Pro Leu His Val Arg Thr Thr Ser Asp Gly Gly Tyr Ser Phe Lys Tyr

340 345 350
Glu Thr Val Pro Asn Leu Leu Thr Gln His Cys Ala Cys Ile

355 360 365

<210> SEQ ID NO 6
<211> LENGTH: 1338
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 6
gaaggactgg ggaagactgg atgagaaggg tagaagaggg tgggtgtggg atggggaggy 60
gagagtggaa aggccctggg cagaccctgg cagaaggggc acggggcagg gtgtgagttc 120
cccactagca gggccaggtg agctatggtg ctgcacctac tgctecttett gctgetgacce 180
ccacagggtg ggcacagctg ccaggggctg gagectggcecce gggaacttgt tctggccaag 240
gtgagggcce tgttecttgga tgccttgggg cccececgegg tgaccaggga aggtggggac 300
cctggagtca ggcggctgece ccgaagacat gccctggggg gettcacaca caggggctcet 360
gagcccgagg aagaggagga tgtctcccaa gccatccttt tcccagecac agatgccagce 420
tgtgaggaca agtcagctgc cagagggctg gcccaggagg ctgaggaggg cctcttcaga 480
tacatgttcc ggccatccca gcatacacge agccgccagg tgacttcage ccagetgtgg 540
ttccacaccg ggctggacag gcagggcaca gcagcctcca atagctctga gcccctgceta 600
ggcctgetgg cactgtcacce gggaggaccce gtggetgtge ccatgtettt gggccatget 660
ccecectecact gggcegtget gcacctggcee acctcectgcte tectectetget gacccacccce 720
gtcectggtge tgctgctgeg ctgtccecte tgtacctget cagecccggece tgaggccacg 780
ccetteetgg tggcccacac tceggaccaga ccacccagtg gaggggagag agceccgacge 840
tcaactccce tgatgtectg gecttggtet ccctetgete tgegectget gcagaggect 900
ccggaggaac cggctgccca tgccaactgce cacagagtag cactgaacat ctccttccag 960
gagctgggcet gggaacggtg gatcgtgtac cctcccagtt tcatcttcca ctactgtcat 1020
ggtggttgtg ggctgcacat cccaccaaac ctgtccctte cagtccctgg ggctecccect 1080
accccagecce agcecctacte cttgctgeca ggggcccage cctgctgtge tgctctececa 1140
gggaccatga ggcccctaca tgtccgcacc acctcecggatg gaggttactce tttcaagtat 1200
gagacagtgc ccaaccttct cacgcagcac tgtgcttgta tctaagggtg gggggtcttce 1260
cttcttaatc ccatggctgg tggccacgce cccaccatca tcagetggga ggaaaggcag 1320
agttgggaaa tagatggc 1338

<210> SEQ I
<211> LENGT!
<212> TYPE:

D NO 7
H: 419
PRT

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE:

Met His Leu Leu

1

Ala

Glu

Thr

Ser

Tyr

Ala

Thr

Gly

145

Arg

Ser

Ser

Cys

Ile

225

Lys

Leu

Thr

Glu

Gly
305

Leu

Cys

Arg

385

Tyr

Leu

Ser

Ala

50

Val

Lys

Asn

Tyr

Gln

130

Val

Cys

Thr

Gln

Arg

210

Arg

Thr

Ala

Asp

Thr

290

Pro

Lys

Thr

Asn

Leu

370

Arg

Ser

Leu

Gly

35

Tyr

Asp

Cys

Leu

Asn

115

Cys

Ala

Gly

Ser

Gly

195

Cys

Arg

Cys

Gln

Gly

275

Cys

His

Leu

Cys

Pro

355

Leu

Pro

Glu

Pro

20

Leu

Ala

Glu

Gln

Asn

100

Thr

Met

Thr

Gly

Tyr

180

Pro

Met

Ser

Pro

Glu

260

Phe

Gln

Lys

Phe

Gln

340

Gly

Lys

Cys

Glu

7

Gly

Gly

Asp

Ser

Leu

Leu

85

Ser

Glu

Pro

Asn

Cys

165

Leu

Lys

Ser

Leu

Thr

245

Asp

His

Cys

Glu

Pro

325

Cys

Lys

Gly

Thr

Val
405

Phe

Pro

Leu

Lys

Met

70

Arg

Arg

Ile

Arg

Thr

150

Cys

Ser

Pro

Lys

Pro

230

Asn

Phe

Asp

Val

Leu

310

Ser

Val

Cys

Lys

Asn

390

Cys

Phe

Arg

Ser

Asp

Thr

Lys

Thr

Leu

Glu

135

Phe

Asn

Lys

Val

Leu

215

Ala

Tyr

Met

Ile

Cys

295

Asp

Gln

Cys

Ala

Lys

375

Arg

Arg

Ser

Glu

Asp

40

Leu

Val

Gly

Glu

Lys

120

Val

Phe

Ser

Thr

Thr

200

Asp

Thr

Met

Phe

Cys

280

Arg

Arg

Cys

Lys

Cys

360

Phe

Gln

Cys

Val

Ala

25

Ala

Glu

Leu

Gly

Glu

105

Ser

Cys

Lys

Glu

Leu

185

Ile

Val

Leu

Trp

Ser

265

Gly

Ala

Asn

Gly

Arg

345

Glu

His

Lys

Val

Ala

10

Pro

Glu

Glu

Tyr

Trp

90

Thr

Ile

Ile

Pro

Gly

170

Phe

Ser

Tyr

Pro

Asn

250

Ser

Pro

Gly

Ser

Ala

330

Thr

Cys

His

Ala

Pro
410

Cys

Ala

Pro

Gln

Pro

75

Gln

Ile

Asp

Asp

Pro

155

Leu

Glu

Phe

Arg

Gln

235

Asn

Asp

Asn

Leu

Cys

315

Asn

Cys

Thr

Gln

Cys

395

Ser

Ser

Ala

Asp

Leu

60

Glu

His

Lys

Asn

Val

140

Cys

Gln

Ile

Ala

Gln

220

Cys

His

Ala

Lys

Arg

300

Gln

Arg

Pro

Glu

Thr

380

Glu

Tyr

Leu

Ala

Ala

45

Arg

Tyr

Asn

Phe

Glu

125

Gly

Val

Cys

Thr

Asn

205

Val

Gln

Ile

Gly

Glu

285

Pro

Cys

Glu

Arg

Ser

365

Cys

Pro

Trp

Leu

Ala

30

Gly

Ser

Trp

Arg

Ala

110

Trp

Lys

Ser

Met

Val

190

His

His

Ala

Cys

Asp

270

Leu

Ala

Val

Phe

Asn

350

Pro

Ser

Gly

Lys

Ala

15

Ala

Glu

Val

Lys

Glu

95

Ala

Arg

Glu

Val

Asn

175

Pro

Thr

Ser

Ala

Arg

255

Asp

Asp

Ser

Cys

Asp

335

Gln

Gln

Cys

Phe

Arg
415

Ala

Phe

Ala

Ser

Met

80

Gln

Ala

Lys

Phe

Tyr

160

Thr

Leu

Ser

Ile

Asn

240

Cys

Ser

Glu

Cys

Lys

320

Glu

Pro

Lys

Tyr

Ser

400

Pro



US 7,955,805 B2
75

-continued

76

Gln Met Ser

<210> SEQ ID NO 8

<211> LENGTH: 2015

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 8

cgcggggtgt tetggtgtec ceccgeccege ctcetceccaaaa agctacaccg acgcggaccg
cggeggegte ctceectegec ctegettcac ctegeggget ccgaatgegg ggagcetcegga
tgtcecggttt cctgtgagge ttttacctga cacccgecge cttteccegg cactggctgg
gagggcgece tgcaaagttg ggaacgegga gcecccggace cgetecegee gectceegget
cgcecagggg gggtegecgg gaggageceg ggggagaggg accaggaggg geccgeggece
tcgeagggge gecegegece ccaccectge ccecgecage ggaccggtee cccacceecey
gtccttecac catgecacttg ctgggettet tetetgtgge gtgttetetyg ctegecgetg
cgctgetece gggtectege gaggegeceyg cegecgecge cgecttegag tecggactey
acctetegga cgeggagece gacgegggeg aggccacgge ttatgcaage aaagatctgyg
aggagcagtt acggtctgtg tccagtgtag atgaactcat gactgtacte tacccagaat
attggaaaat gtacaagtgt cagctaagga aaggaggctg gcaacataac agagaacagg
ccaacctcaa ctcaaggaca gaagagacta taaaatttgc tgcagcacat tataatacag
agatcttgaa aagtattgat aatgagtgga gaaagactca atgcatgcca cgggaggtgt
gtatagatgt ggggaaggag tttggagtcg cgacaaacac cttctttaaa cctccatgtg
tgtcegteta cagatgtggg ggttgctgca atagtgaggg getgcagtge atgaacacca
gcacgagcta cctcagcaag acgttatttg aaattacagt gectetetet caaggeccca
aaccagtaac aatcagtttt gccaatcaca ctteetgeeg atgecatgtet aaactggaty
tttacagaca agttcattcc attattagac gttcectgec agcaacacta ccacagtgte
aggcagcgaa caagacctge cccaccaatt acatgtggaa taatcacatce tgcagatgec
tggctcagga agattttatg ttttectegg atgectggaga tgactcaaca gatggattce
atgacatctg tggaccaaac aaggagctgg atgaagagac ctgtcagtgt gtctgcagag
cggggectteg gectgeccage tgtggaccec acaaagaact agacagaaac tcatgccagt
gtgtctgtaa aaacaaactc ttccccagec aatgtggggce caaccgagaa tttgatgaaa
acacatgecca gtgtgtatgt aaaagaacct gccccagaaa tcaaccccta aatcctggaa
aatgtgeetg tgaatgtaca gaaagtccac agaaatgett gttaaaagga aagaagttcc
accaccaaac atgcagetgt tacagacggce catgtacgaa cecgecagaag gcttgtgage
caggatttte atatagtgaa gaagtgtgtc gttgtgtcee ttcatattgg aaaagaccac
aaatgagcta agattgtact gttttccagt tcatcgattt tctattatgg aaaactgtgt
tgccacagta gaactgtctg tgaacagaga gacccttgtg ggtccatget aacaaagaca
aaagtctgte tttectgaac catgtggata actttacaga aatggactgg agctcatctg
caaaaggcct cttgtaaaga ctggttttet gccaatgacc aaacagccaa gattttecte
ttgtgatttc tttaaaagaa tgactatata atttatttcc actaaaaata ttgtttctge
attcattttt atagcaacaa caattggtaa aactcactgt gatcaatatt tttatatcat

gcaaaatatg tttaaaataa aatgaaaatt gtatt

<210> SEQ ID NO 9

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

1680

1740

1800

1860

1920

1980

2015
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-continued
<211> LENGTH: 147
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 9
Met Val Met Gly Leu Gly Val Leu Leu Leu Val Phe Val Leu Gly Leu
1 5 10 15
Gly Leu Thr Pro Pro Thr Leu Ala Gln Asp Asn Ser Arg Tyr Thr His
20 25 30
Phe Leu Thr Gln His Tyr Asp Ala Lys Pro Gln Gly Arg Asp Asp Arg
35 40 45
Tyr Cys Glu Ser Ile Met Arg Arg Arg Gly Leu Thr Ser Pro Cys Lys
50 55 60
Asp Ile Asn Thr Phe Ile His Gly Asn Lys Arg Ser Ile Lys Ala Ile
65 70 75 80
Cys Glu Asn Lys Asn Gly Asn Pro His Arg Glu Asn Leu Arg Ile Ser
85 90 95
Lys Ser Ser Phe Gln Val Thr Thr Cys Lys Leu His Gly Gly Ser Pro
100 105 110
Trp Pro Pro Cys Gln Tyr Arg Ala Thr Ala Gly Phe Arg Asn Val Val
115 120 125
Val Ala Cys Glu Asn Gly Leu Pro Val His Leu Asp Gln Ser Ile Phe
130 135 140
Arg Arg Pro
145
<210> SEQ ID NO 10
<211> LENGTH: 4668
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 10
tgtttgcatt aagttcatag attataattt gtaatggaat caacaccaaa tgcaaattag 60
aaagagagcc cactttgctc acccagtcac gtcttcccat gtaaccatag aacgttgggg 120
tcctgtgtcet ttctagatcce acagtcttge tctcagaaca ggctagceccac accacaggcc 180
tagtgccagg acccatggcecc tttttttaag ctcagactcc cttctgtgaa cagcaatatc 240
cccacaactt gtacaacatt ggtgcttcct gcaagggcta cagaactatt tgatacgaaa 300
atgttcattg acttacacac aagagaagca caaaataaaa aattaataat taatttaatg 360
tctttgaaaa tgtaccattt atttttacat ttggggtcat aagaattgta ttacacttaa 420
gaatgcaata caatttgaag atcagatttt tctcecctttg tgagaatttc tcagtatgtg 480
tgatgactac caagaaatca tagccagtca taaattcagt gagttactca taaacgaaca 540
agaaccacct acttcttggg gaggtaggtc tgcttcecctt caactcagga tacaactgcet 600
ttcaactgct ttcttcacat tagctgacta attagctaga agcctgtcgt aaacaatttt 660
atggttgact ccttccctgg gctcagggtt ccctagaaca gagaggtccc caaatcccgg 720
tctgtggcct gtccgectaa gectctgecte ctgccagatc agcaggcagce attagattcet 780
cataggagct ggacgcctat tgtgaactgce gcatgtgcgg gatccagatt gtgcactcett 840
tatgagaatc taactaatgc ttgatgatct atctgaacca gaacaatttc atcctgaaac 900
catccceccac caatccatag aaatactgtce ttceccacaaaa atgatcecctg gtgccaaaaa 960
tgttagagac cactccccta aaactctctt cttagctcte acctcctgta ttactatcte 1020
atctcagtac attgaagccc ccatctttte cccatggatg cctcatttec tattagggag 1080
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gcattttttt attttttgtt tttatttttt tccgagacgg agtctcgctce tgtcgccaag 1140
gctggagtgce agtggcgcga tcteggectca ctgcaagcte cgccteccgg gttcacgeca 1200
ttctectgee tcagecteee aagtagetgg gactacagge gcccgcacta cgceccggceta 1260
attttttgta tttttagtag agacggggtt tcaccgtggt agccaggatg gtctcgatct 1320
cctgaccteg tgatccgeccecce gecttggect cccaaagtge tgggattaca ggcgtgagac 1380
cgcgecegge cgtcatttgg tatgtcttaa tgtgcctcag gacctagcac agtccctggt 1440
acccagtaga gacctatgta atgttcgtta ttcaataata aatacatgaa ttaaagagtg 1500
agagtggatt ttgtaatgtt acgactgata gagaaatact cagtgattct aagggatggg 1560
gaagaacggt tggagctaga ggttgtgctc aggaaactat taaatagacg ttccgcagga 1620
agggattgac gaagtgtgag gttaatgagg aagggaaaat agaatataaa atttggtggt 1680
ggaaaagatc tgattcatga tgccgtgtca gagagcaaag ctcctgtcect tttggectaa 1740
tttggtgatg ctgttcttgg gtctaccaca cctecttttg ccctecegecag gagectgtgt 1800
tggaagagat ggtgatgggc ctgggegttt tgttgttggt cttegtgetg ggtctgggte 1860
tgaccccacc gaccctgget caggataact ccaggtacac acacttcctg acccagcact 1920
atgatgccaa accacagggc cgggatgaca gatactgtga aagcatcatg aggagacggg 1980
gcctgaccte accctgcaaa gacatcaaca catttattca tggcaacaag cgcagcatca 2040
aggccatctg tgaaaacaag aatggaaacc ctcacagaga aaacctaaga ataagcaagt 2100
cttcttteca ggtcaccact tgcaagctac atggaggttc cccctggect ccatgcecagt 2160
accgagccac agcggggttc agaaacgttg ttgttgettg tgaaaatgge ttacctgtcece 2220
acttggatca gtcaattttc cgtcgtececgt aaccagcggg cccectggtca agtgctgget 2280
ctgctgtect tgecttecat ttceccctetg cacccagaac agtggtggca acattcattg 2340
ccaagggccce aaagaaagag ctacctggac cttttgtttt ctgtttgaca acatgtttaa 2400
taaataaaaa tgtcttgata tcagtaagaa tcagagtctt ctcactgatt ctgggcatat 2460
tgatctttcc cccattttet ctacttggcet gctccctgag aggactgcat aggatagaaa 2520
tgccttttte ttttetttte gttttttttt tttttttttt ttgagatgga gtctcactct 2580
gtcgecccagg cttaagtgca atggcacaat ctcggctcac tgcaacctct ctctectggg 2640
ttcaagtgat tctcctgeccect cagectceccca aatagctgag attacaggca tgcaccacca 2700
cacctggcta atttttgtgt ttttagtaga gacagggttt caccgttttg gccaggttgg 2760
tcttgaactc ctgacctecgg gagatccgec caccttggec tcetcetttgtg ctgggattac 2820
aggcatgagc cactgagccg ggccactttt tceccttatcag tcagttttta caagtcatta 2880
gggaggtaga ctttacctct ctgtgaagga aagtatggta tgttgatcta cagagagaga 2940
tggaaaaatt ccagggctcg tagctactaa gcagaatttc caagataggc aaattgtttt 3000
ttctgtcaaa taataagcta atattacttc tacaaatatg agaccttgga gagaagtttc 3060
caaggaccaa gtaccaacat accaacagat tattatagtt tctctcactc ttacacacac 3120
acacacacat atacacatat gtaatccagc atgaatacca aaattcattc agggtagcca 3180
ccttttgtet taatcgagag ataattttga tgtttgaatg gaatgctccce aggatattcect 3240
cttgtcatgg ttattttata taaaattcaa aaaccaatta cattatttcc tctgtaatct 3300
tttactttat caactaatgt ctggcaagtg tgatgttttg gggaagttat agaagattcc 3360
ggccaggege ttatctcacg cttgtaatcce agcactttgg gaagctgagg cggacagatc 3420
acgaggtcaa gagatcaaga ccatcctgga caacatggtg aaaccttgtc tctactaaaa 3480
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atgtgaaaat tagctgggcg tggtggcaca cacctatagt cccagctact cgggaggctg 3540
aggcaggaga atcgcttgaa cctaggaggc ggaggttgca ctgagccgag atcacgccac 3600
tgcactccag cctgggcgac agagcgagac tccatctcaa aaaaaaaaaa aaaagaaaga 3660
tcccagttta tcccagttta tcccttatte tteoctcaatt ctcaagattt gtttttaagt 3720
taacataact taggttaaca cactctttgt aaaatacact gttcaatcta cagactcagt 3780
ggttagcttc ctgttaacta atttctgttg acaggtactt ggatatttta tttagaaagt 3840
ggttgccaat aaattagtta taagtcgcca gtttcactgce cttgtgaaca cataattatt 3900
gtggtctcag tattccctat ggtggettet cctgetectg gtattgecct gaaatgggece 3960
aaaagccgtg gctccccaat gctcaggtta tagaacattg tccaggtacc acctaggaga 4020
gcccagecte actgaaagta ttcaaattta ggaatgggtt tgagaagtag gtagctggta 4080
tgtgcttage acaagaatct ctcttcecttg ggttagtctg tttcaaaact gaaaacactg 4140
tcattcctta agaaaatagg aaaaagtatt ccaaacctct gtcactagaa aatttgccat 4200
attaccaaat ctcaaaaacc tctcaggaaa tgagaaagtc ccagtttctg gtaaactatt 4260
tgggcccecttt tctcaagttce tceccttceccagt gctatttect tgaggtgagg caaagttact 4320
caagatcatc gctgccactc aaggccttga tagggcaagt gaaaggcatg gaccattatt 4380
atattgatca cagcataagc tgtgaaaacc cacatcttct ccaaacatct gcttggagca 4440
ttatcatcgc atagtttget ctggtgttca gggaaatcgce tgtttcatag gaaatcacat 4500
ggcagtggga tgggagtgtt tcctgacctg ccgatggtac tggcacctga gcaagcattce 4560
ctagteccttt ttggtctggg cctcecttgtte tatcacaacc acaagctgtt taaaataaaa 4620
acgtcaagtc acaggcaggt cattttatcc tgcgtgaatc aattgaag 4668
<210> SEQ ID NO 11
<211> LENGTH: 734
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 11
Met Trp Val Leu Phe Leu Leu Ser Gly Leu Gly Gly Leu Arg Met Asp
1 5 10 15
Ser Asn Phe Asp Ser Leu Pro Val Gln Ile Thr Val Pro Glu Lys Ile
20 25 30
Arg Ser Ile Ile Lys Glu Gly Ile Glu Ser Gln Ala Ser Tyr Lys Ile
35 40 45
Val Ile Glu Gly Lys Pro Tyr Thr Val Asn Leu Met Gln Lys Asn Phe
50 55 60
Leu Pro His Asn Phe Arg Val Tyr Ser Tyr Ser Gly Thr Gly Ile Met
65 70 75 80
Lys Pro Leu Asp Gln Asp Phe Gln Asn Phe Cys His Tyr Gln Gly Tyr
85 90 95
Ile Glu Gly Tyr Pro Lys Ser Val Val Met Val Ser Thr Cys Thr Gly
100 105 110
Leu Arg Gly Val Leu Gln Phe Glu Asn Val Ser Tyr Gly Ile Glu Pro
115 120 125
Leu Glu Ser Ser Val Gly Phe Glu His Val Ile Tyr Gln Val Lys His
130 135 140
Lys Lys Ala Asp Val Ser Leu Tyr Asn Glu Lys Asp Ile Glu Ser Arg
145 150 155 160
Asp Leu Ser Phe Lys Leu Gln Ser Ala Glu Pro Gln Gln Asp Phe Ala
165 170 175
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84

Lys

Met

Gly

Ser

225

Glu

Leu

Lys

Ser

305

Thr

Met

Cys

Cys

Val

385

Thr

Thr

Glu

Glu

Pro

465

Trp

Asp

Ser

Ile

545

Ile

Ala

Ser

Tyr

Gly

Leu

210

Ser

Ala

Val

Ser

Tyr

290

Leu

Tyr

Asn

Ser

Leu

370

Cys

Glu

Cys

Asn

Glu

450

Glu

Ile

Thr

Leu

Gly

530

Cys

Ile

Ser

Cys

Ile

Ser

195

Thr

Leu

Asn

Leu

Asn

275

Ala

Ala

Asp

Pro

Phe

355

His

Gly

Gln

Arg

Cys

435

Cys

Asn

Cys

Phe

Asn

515

Tyr

Lys

Tyr

Asp

Gly

Glu

180

Asp

Asn

Glu

Glu

Arg

260

Tyr

Gly

Val

Asp

Glu

340

Glu

Asn

Asn

Asp

Phe

420

Leu

Asp

His

Ile

Gly

500

Ser

Thr

Tyr

Ala

His

580

Ser

Met

Thr

Ala

Leu

Leu

245

Pro

Val

Gly

Ile

Ile

325

Ala

Asp

Gln

Ala

Cys

405

Lys

Phe

Leu

Tyr

Asp

485

Lys

Lys

Gln

Val

Asn

565

Ala

Asn

His

Thr

Ile

Trp

230

Leu

His

Gly

Val

Leu

310

Asn

Ile

Phe

Pro

Lys

390

Ala

Ala

Met

Pro

Val

470

Gly

Glu

Thr

Cys

Gly

550

Ile

Asp

Lys

Val

Val

Phe

215

Ile

His

Asp

Ala

Val

295

Ala

Lys

His

Ala

Arg

375

Leu

Leu

Gly

Ser

Glu

455

Gln

Val

Val

Asp

Glu

535

Lys

Ser

Ser

Val

Ile

Val

200

Val

Asp

Thr

Val

Thr

280

Leu

Gln

Cys

Phe

His

360

Leu

Glu

Ile

Ser

Lys

440

Tyr

Thr

Cys

Glu

Val

520

Ala

Phe

Gly

Gln

Cys

Val

185

Ala

Ser

Glu

Phe

Ala

265

Phe

His

Leu

Gln

Ser

345

Phe

Asp

Ala

Gly

Asn

425

Glu

Cys

Gly

Met

Phe

505

Ser

Asp

Leu

His

Lys
585

Glu

Gln

Phe

Asn

Leu

250

Phe

Gln

Pro

Leu

Cys

330

Gly

Ile

Pro

Gly

Glu

410

Cys

Arg

Asn

His

Ser

490

Gly

Gly

Asn

Leu

Leu

570

Met

Asn

Lys

Lys

Asn

Lys

235

Arg

Leu

Gly

Arg

Ser

315

Ser

Val

Ser

Phe

Glu

395

Thr

Ala

Met

Gly

Pro

475

Gly

Pro

Asn

Leu

Gln

555

Cys

Trp

Gln

Gln

Val

Ile

220

Ile

Trp

Leu

Lys

Thr

300

Leu

Gly

Lys

Lys

Phe

380

Glu

Cys

Glu

Cys

Ser

460

Cys

Asp

Ser

Cys

Gln

540

Ile

Ile

Ile

Arg

Leu

Phe

205

Thr

Ala

Lys

Val

Met

285

Ile

Ser

Ala

Ile

Gln

365

Lys

Cys

Cys

Gly

Arg

445

Ser

Gly

Lys

Glu

Gly

525

Cys

Pro

Ala

Lys

Cys

Tyr

190

Gln

Ile

Thr

Thr

Tyr

270

Cys

Ser

Met

Val

Phe

350

Lys

Gln

Asp

Asp

Pro

430

Pro

Ala

Leu

Gln

Cys

510

Ile

Gly

Arg

Val

Asp

590

Val

Asn

Leu

Ile

Thr

Ser

255

Arg

Asp

Leu

Gly

Cys

335

Ser

Ser

Gln

Cys

Ile

415

Cys

Ser

Ser

Asn

Cys

495

Tyr

Ser

Lys

Ala

Glu

575

Gly

Ser

His

Ile

Leu

Gly

240

Tyr

Glu

Ala

Glu

Ile

320

Ile

Asn

Gln

Ala

Gly

400

Ala

Cys

Phe

Cys

Gln

480

Thr

Ser

Asp

Leu

Thr

560

Phe

Thr

Ser
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595 600 605
Ser Tyr Leu Gly Tyr Asp Cys Thr Thr Asp Lys Cys Asn Asp Arg Gly
610 615 620
Val Cys Asn Asn Lys Lys His Cys His Cys Ser Ala Ser Tyr Leu Pro
625 630 635 640
Pro Asp Cys Ser Val Gln Ser Asp Leu Trp Pro Gly Gly Ser Ile Asp
645 650 655
Ser Gly Asn Phe Pro Pro Val Ala Ile Pro Ala Arg Leu Pro Glu Arg
660 665 670
Arg Tyr Ile Glu Asn Ile Tyr His Ser Lys Pro Met Arg Trp Pro Phe
675 680 685
Phe Leu Phe Ile Pro Phe Phe Ile Ile Phe Cys Val Leu Ile Ala Ile
690 695 700
Met Val Lys Val Asn Phe Gln Arg Lys Lys Trp Arg Thr Glu Asp Tyr
705 710 715 720
Ser Ser Asp Glu Gln Pro Glu Ser Glu Ser Glu Pro Lys Gly
725 730
<210> SEQ ID NO 12
<211> LENGTH: 2650
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 12
catctecgcac ttccaactge cctgtaacca ccaactgccce ttattccgge tgggacccag 60
gacttcaagc catgtgggtc ttgtttctge tcageggget cggcgggetg cggatggaca 120
gtaattttga tagtttacct gtgcaaatta cagttccgga gaaaatacgg tcaataataa 180
aggaaggaat tgaatcgcag gcatcctaca aaattgtaat tgaagggaaa ccatatactg 240
tgaatttaat gcaaaaaaac tttttacccc ataattttag agtttacagt tatagtggca 300
caggaattat gaaaccactt gaccaagatt ttcagaattt ctgccactac caagggtata 360
ttgaaggtta tccaaaatct gtggtgatgg ttagcacatg tactggactc aggggcgtac 420
tacagtttga aaatgttagt tatggaatag aacccctgga gtcttcagtt ggctttgaac 480
atgtaattta ccaagtaaaa cataagaaag cagatgtttc cttatataat gagaaggata 540
ttgaatcaag agatctgtcc tttaaattac aaagcgcaga gccacagcaa gattttgcaa 600
agtatataga aatgcatgtt atagttgaaa aacaattgta taatcatatg gggtctgata 660
caactgttgt cgctcaaaaa gttttccagt tgattggatt gacgaatgct atttttgttt 720
catttaatat tacaattatt ctgtcttcat tggagctttg gatagatgaa aataaaattg 780
caaccactgg agaagctaat gagttattac acacattttt aagatggaaa acatcttatc 840
ttgttttacg tcctcatgat gtggcatttt tacttgttta cagagaaaag tcaaattatg 900
ttggtgcaac ctttcaaggg aagatgtgtg atgcaaacta tgcaggaggt gttgttctgce 960
accccagaac cataagtctg gaatcacttg cagttatttt agctcaatta ttgagcctta 1020
gtatggggat cacttatgat gacattaaca aatgccagtg ctcaggagct gtctgcatta 1080
tgaatccaga agcaattcat ttcagtggtg tgaagatctt tagtaactgc agcttcgaag 1140
actttgcaca ttttatttca aagcagaagt cccagtgtct tcacaatcag cctcgcttag 1200
atcctttttt caaacagcaa gcagtgtgtg gtaatgcaaa gctggaagca ggagaggagt 1260
gtgactgtgg gactgaacag gattgtgccc ttattggaga aacatgctgt gatattgcca 1320
catgtagatt taaagccggt tcaaactgtg ctgaaggacc atgctgcgaa aactgtctat 1380
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ttatgtcaaa agaaagaatg tgtaggcctt cctttgaaga atgcgacctc cctgaatatt 1440
gcaatggatc atctgcatca tgcccagaaa accactatgt tcagactggg catccgtgtg 1500
gactgaatca atggatctgt atagatggag tttgtatgag tggggataaa caatgtacag 1560
acacatttgg caaagaagta gagtttggcc cttcagaatg ttattctcac cttaattcaa 1620
agactgatgt atctggaaac tgtggtataa gtgattcagg atacacacag tgtgaagctg 1680
acaatctgca gtgcggaaaa ttaatatgta aatatgtagg taaattttta ttacaaattc 1740
caagagccac tattatttat gccaacataa gtggacatct ctgcattget gtggaatttg 1800
ccagtgatca tgcagacagc caaaagatgt ggataaaaga tggaacttct tgtggttcaa 1860
ataaggtttg caggaatcaa agatgtgtga gttcttcata cttgggttat gattgtacta 1920
ctgacaaatg caatgataga ggtgtatgca ataacaaaaa gcactgtcac tgtagtgctt 1980
catatttacc tccagattgc tcagttcaat cagatctatg gcctggtggg agtattgaca 2040
gtggcaattt tccacctgta gctataccag ccagactccce tgaaaggcgce tacattgaga 2100
acatttacca ttccaaacca atgagatggc catttttcett attcattect ttctttatta 2160
ttttctgtgt actgattgct ataatggtga aagttaattt ccaaaggaaa aaatggagaa 2220
ctgaggacta ttcaagcgat gagcaacctg aaagtgagag tgaacctaaa gggtagtctg 2280
gacaacagag atgccatgat atcacttctt ctagagtaat tatctgtgat ggatggacac 2340
aaaaaaatgg aaagaaaaga atgtacatta cctggtttcc tgggattcaa acctgcatat 2400
tgtgatttta atttgaccag aaaatatgat atatatgtat aatttcacag ataatttact 2460
tatttaaaaa tgcatgataa tgagttttac attacaaatt tctgtttttt taaagttatc 2520
ttacgctatt tctgttggtt agtagacact aattctgtca gtaggggcat ggtataagga 2580
aatatcataa tgtaatgagg tggtactatg attaaaagcc actgttacat ttcaaaaaaa 2640
aaaaaaaaaa 2650

<210> SEQ ID NO 13
<211> LENGTH: 718

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (5)..
<223> OTHER INFORMATION: n is a,
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (102)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (206)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (385)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (420)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (423)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (463)
<223> OTHER INFORMATION: n is a,
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (557)

(5)

.. (102)

.. {(206)

.. (385)

.. (420)

.. (423)

.. (463)

.. {557)
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<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (568)..(568)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (582)..(582)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (627)..(627)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (640)..(640)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (649)..(649)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (671)..(671)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (696)..(696)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (700)..(700)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (708)..(708)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<400> SEQUENCE: 13
agagngtcgce cccttttttt tttttttttt tttttttttt tttttttttt ttgacattta 60
taaatgaacc tttattaaag acacttcaat gccatttgtt anacacttca atattttaca 120
tggttttcaa tgtacactgt accaaaattt ctataaataa ataactttgt acataaaagt 180
aatactccct ctttcacatt gectencaga agcagcaaat tcatatattt tgtggaagta 240
agattagtca gttaactgtc aagaacaaaa ttctaaatgt gcttaccttt tgaacagtga 300
tgacacctga cagtaattgt taactatttt ctcagtaact cccttcaget tttggccaaa 360
ggaacatttg aaggaccttg tttcnattta agttttacta aatgacacat tggcactcan 420
aanatggtta gctaccagtc tcaaaagtgc aaattatacc canaacccag gtcaagggct 480
gtccttteca agtecccaget cagtttecate tggtgecgaag gaatggcatg gacaggectg 540
ctccgggtec ttaatanaaa taaggtance ctgaaaagtc anaacttcct cctttetgte 600
ccccaaggge aatgtaatac tcattanatt gggcaaaacn aaaacateng tatagtaaaa 660
atccacaggt nccaacacca gcagecttta ccttantttn aaaggccnca aaatagea 718
<210> SEQ ID NO 14
<211> LENGTH: 135
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens

<400>

Met Ser Pro His

1

Gln Thr Ile His

Ala Glu Pro Gly

SEQUENCE: 14

5

20

35 40

Leu Thr Ala Leu Leu Gly Leu Val Leu Cys
10

Thr Gln Glu Gly Ala Leu Pro Arg Pro Ser
25

Thr Val Ile Ser Pro Gly Ser His Val Thr

Leu Ala
15

Ile Ser
30

Phe Met
45
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Cys Arg Gly Pro Val Gly Val Gln

50

Arg Ala Lys

55

Tyr Lys Asp Ser Tyr

Glu Ser Glu Ala Arg Phe His Ile

Gly Leu Tyr

Ser Asp Phe
115

85

Arg Cys Leu Tyr Tyr

100

Leu Glu Leu Leu Val

120

Ala Ser Gly Phe Asp Ala Pro

130

<210> SEQ I
<211> LENGT!
<212> TYPE:

D NO 15
H: 568
DNA

135

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 15

ccacgegtec
tctgecetgge
ctgagccagg
ttggggttca
atgtgttteg
aaggaaatgc
gtgactteet
atgcaccatg
ttagaatgag
gattcgcaaa
<210> SEQ I
<211> LENGT!

<212> TYPE:
<213> ORGAN

ggggaccggyg
ccagaccatc
cactgtgate
aacattccge
acttggtcca
cgggetttat
ggagctgetyg
aatgaggaga
caatagaaat
aaaaaaaaaa
D NO 16

H: 426
PRT

gccatgtete
cacacgcagyg
tcceeccgggga
ctggagaggy
tctgagteag
cgetgectet
gtgaaaggga
aatggcctece
gcacagatge

aaaagggc

ISM: Homo sapiens

<400> SEQUENCE: 16

Met Pro Leu
1

Ile Val Arg

Pro Asp Cys
35

Asn Ser Gln

Met Leu His
65

Ala Ala Leu

Glu Asn Gly

Met Asn Glu

115

Ser Gly Thr

Leu Trp Leu Arg Gly

Ser Ser Pro Thr Pro

20

Pro Ser Cys Ala Leu

40

Pro Glu Met Val Glu

Leu Lys Lys Arg Pro

70

Leu Asn Ala Ile Arg

85

Tyr Val Glu Ile Glu

100

Leu Met Glu Gln Thr

120

Ala Arg Lys Thr Leu

Thr Phe Arg
Asn Val Phe
75

Asp Ser Val
90

Lys Pro Pro
105

Lys Gly Thr

cacacctcac
agggggeect
gccatgtgac
aggatagagc
aggccagatt
attataagec
ctgtgecagyg
cgtettgtga

ctatacatac

Phe Leu Leu
10

Gly Ser Glu
25

Ala Ala Leu

Ala Val Lys

Asp Val Thr
75

Lys Leu His
90

Asp Asp Ile
105

Ser Glu Ile

His Phe Glu

Leu Glu Arg Glu Asp

60

Arg Leu Gly Pro Ser

80

Ser Glu Gly Asn Ala

95

Gly Trp Ser Glu His

110

Val Pro Gly Thr Glu

125

tgctectectyg
tceccagacce
tttcatgtge
caagtacaaa
ccacattgac
ccetggatgg
cactgaagece
acttcaatgg

atatacaaat

Ala Ser Cys
Gly His Ser
30

Pro Lys Asp
45

Lys His Ile
60

Gln Pro Val

Val Gly Lys

Gly Arg Arg
110

Ile Thr Phe
125

Ile Ser Lys

ggcctagtge
tccatectegg
cggggcecgy
gatagttata
tcagtaagtyg
tctgagcaca
tccggatttyg
ggagaaataa

aaaaagatac

Trp Ile
15

Ala Ala

Val Pro

Leu Asn

Pro Lys

80
Val Gly
95
Ala Glu

Ala Glu

Glu Gly

60

120

180

240

300

360

420

480

540

568
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130

Ser Asp Leu
145

Val Pro Lys

Gln Gln Gln

Glu Glu Val

195

Lys Val Val
210

Ser Ser Ile
225

Arg Ile Ala

Leu Gly Lys

Gly Gly Gly

275

His Arg Pro
290

His Arg Arg

Cys Cys Lys

Asp Trp Ile

Glu Cys Pro

355

His Ser Thr
370

Ala Asn Leu
385

Met Leu Tyr

Asn Met Ile

<210> SEQ I
<211> LENGT
<212> TYPE:

135

Ser Val Val Glu Arg
150

Ala Asn Arg Thr Arg

165

Lys His Pro Gln Gly

180

Gly Leu Lys Gly Glu

200

Asp Ala Arg Lys Ser

215

Gln Arg Leu Leu Asp
230

Cys Glu Gln Cys Gln

245

Lys Lys Lys Lys Glu

260

Glu Gly Gly Ala Gly

280

Phe Leu Met Leu Gln

295

Arg Arg Arg Gly Leu
310

Lys Gln Phe Phe Val

325

Ile Ala Pro Ser Gly

340

Ser His Ile Ala Gly

360

Val Ile Asn His Tyr

375

Lys Ser Cys Cys Val
390

Tyr Asp Asp Gly Gln

405

Val Glu Glu Cys Gly

420

D NO 17
H: 1840
DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 17

tccacacaca
aatcacaaca
aagttgcetgg
cceegactgt
agagatggtg
cgatgtcacce
gggcaaagtc

aatgaatgaa

caaaaaacct
acttttgetyg
attatagtga
ccgtectgtyg
gaggccgtcea
cagceggtac
ggggagaacg

cttatggage

gegegtgagy
ccaggatgcece
ggagttccce
cgetggecge
agaagcacat
ccaaggegge
ggtatgtgga

agacctcgga

Ala Glu Val
155

Thr Lys Val
170

Ser Leu Asp
185

Arg Ser Glu

Thr Trp His

Gln Gly Lys

235

Glu Ser Gly
250

Glu Glu Gly
265

Ala Asp Glu

Ala Arg Gln

Glu Cys Asp

315

Ser Phe Lys
330

Tyr His Ala
345

Thr Ser Gly

Arg Met Arg

Pro Thr Lys

395

Asn Ile Ile
410

Cys Ser
425

dgggaggaaa
cttgetttygy
caccccagga
ccteccaaag
tttaaacatg
gettetgaac
gatagaggat

gatcatcacg

140

Trp

Thr

Thr

Leu

Val

220

Ser

Ala

Glu

Glu

Ser

300

Gly

Asp

Asn

Ser

Gly

380

Leu

Lys

Leu

Ile

Gly

Leu

205

Phe

Ser

Ser

Gly

Lys

285

Glu

Lys

Ile

Tyr

Ser

365

His

Arg

Lys

Phe

Arg

Glu

190

Leu

Pro

Leu

Leu

Lys

270

Glu

Asp

Val

Gly

Cys

350

Leu

Ser

Pro

Asp

agcagggect

ctgagaggat

tccgaggggce

gatgtaccca

ctgcacttga

gcgatcagaa

gacattggaa

tttgccgagt

Leu Lys
160

Leu Phe
175

Glu Ala

Ser Glu

Val Ser

Asp Val

240

Val Leu
255

Lys Lys

Gln Ser

His Pro

Asn Ile

320

Trp Asn
335

Glu Gly

Ser Phe

Pro Phe

Met Ser

400

Ile Gln
415

ttaaaaaggc
ttetgttgge
acagcgegge
actctcagee
agaagagacc
agcttcatgt
dgagggcaga

caggaacagce

60

120

180

240

300

360

420

480
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caggaagacg
tgcagaagtc
catccgecte
cgaggaagtyg
cgeteggaag
ccagggcaag
cagcttggtt
gggcggaggt
cctcatgety
ggagtgtgat
catcggetgyg
tgagtgeccy
catcaaccac
gcecaccaag
aaaggacatt
gggggaaagg
gtttctgagt
aaaaaaacaa
atgtggaaat
tgggagggaa
agttgtttaa
accaatctga
agtttgaaag
<210> SEQ I

<211> LENGT!
<212> TYPE:

ctgcactteyg
tggectettec
ttccagecage
ggcttaaagg
agcacctgge
agctcecctygg
ctectgggea
gaaggtgggy
caggceegge
ggcaaggtca
aatgactgga
agccatatag
taccgcatge
ctgagaccca
cagaacatga
gagcaagagt
taaccagaaa
aagtaaatta
cttageetge
agggagaatg
acggggtatt
tctgcagtag
ggcccatcac
D NO 18

H: 199
PRT

agatttccaa
taaaagtccce
agaagcaccc
gggagaggag
atgtcttecce
acgttcggat
agaagaagaa
caggagcaga
agtctgaaga
acatctgetyg
tcattgetee
caggcacgte
ggggccatag
tgteccatgtt
tecgtggagga
tgtccagaga
aatagaaatt
aaaacaaacc
cttagccagy
gtgtaccett
gtectttece
tgtggactag

aggcacttte

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 18

Met Asn Cys
1

Asp Thr Ala

Pro Asp Pro

Leu Leu Ala
50

Pro Ala Asp
65

Ser Ala Gly

Leu Arg Ala

Arg Ala Gly
115

Leu Gln Ala
130

Val Cys Arg Leu Val

5

Val Ala Pro Gly Pro

Arg Ala Glu Leu Asp

Asp Thr Arg Gln Leu

55

Gly Asp His Asn Leu

70

Ala Leu Gly Ala Leu

85

Asp Leu Leu Ser Tyr

100

Gly Ser Ser Leu Lys

120

Arg Leu Asp Arg Leu

135

ggaaggcagt
caaggccaac
geagggcage
tgaactgtty
tgtctecage
tgcctgtgag
gaaagaagag
tgaggaaaag
ccacccteat
taagaaacag
ctetggetat
cgggtectea
ccectttgee
gtactatgat
gtgtgggtge
agacagtggc
aaaaacaaaa
tgatgaaaca
gctcagagat
tatttcttcet
ccettgaggt
aacaacccaa

ctagcctaat

Leu Val Val
10

Pro Pro Gly
25

Ser Thr Val

Ala Ala Gln

Asp Ser Leu

75

Gln Leu Pro
90

Leu Arg His
105

Thr Leu Glu

Leu Arg Arg

gacctgtcag tggtggageg

aggaccagga

ttggacacag

ctctetgaaa

agcatccage

cagtgccagyg

gagggggaag

gagcagtcge

cgeeggegte

ttetttgtea

catgccaact

ctgtecttee

aacctcaaat

gatggtcaaa

tcatagagtt

aaaatgaaga

caaaacaaaa

gatgaaacag

gaagcagtga

gaaatcacac

tcecttgtga

atagcatcta

Leu

Pro

Leu

Leu

60

Pro

Gly

Val

Pro

Leu
140

Ser

Pro

Leu

Arg

Thr

Val

Gln

Glu

125

Gln

Leu

Arg

Thr

Asp

Leu

Leu

Trp

110

Leu

Leu

ccaaagtcac
gggaagaggce
aagtagtaga
ggttgetgga
agagtggege
ggaaaaagaa
acagaccttt
ggeggggett
gtttcaagga
actgcgaggyg
actcaacagt
cgtgetgtgt
acatcatcaa
gcccagecca
aatttttaag
aaaaaaacaa
atgaaggaag
agagacagat
tgatgacatc
gcttgaatca

gaaagccatg

Trp Pro
15

Val Ser

Arg Ser

Lys Phe

Ala Met

80
Thr Arg
95
Leu Arg

Gly Thr

Leu Met

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1840
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98

Ser Arg Leu
145

Leu Ala Pro

Ile Leu Gly

Leu Leu Leu
195

<210> SEQ I
<211> LENGT!
<212> TYPE:

Ala Leu Pro Gln Pro
150

Pro Pro Asp
155

Pro Ser Ser Ala Trp Gly Gly Ile

165

Gly Leu His Leu Thr

180

Lys Thr Arg Leu

D NO 19
H: 2281
DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 19

gaagggttaa

gacatgaact
gtegeceety
gacagcaccg
ctgagggaca
atgagtgcgg
gacctactgt
aagaccetgyg
ctgcagetec
cegetggege
gggetgeace

tgaccecgggy
ttcagtactg
gacagtcctt
gagcaggggt
ggattcttgg
ggcctgggca
cggaggggaa
agaacaggga
ggctggatge
ggtecccgagt
aggcagggte
gagatggagt
caagctccac
cacaggtgtg
cagggtttca
ccteggecte
ttcaataaat
ggacaaagcet

agaatctaga

aggcceeegy
gtgtttgeeyg
ggccaccace
tgctecctgac
aattcccage
gggcactggg
cctacctgeg
agceccgaget
tgatgtceeg
cceectecte
tgacacttga
cccaaageca
ggggcgaaac
cegtgaggec
gggaggcagg
gtcteccaaga
ggaacatata
agggaagect
attaaatgtg
ttgggtaact
gggeggggea
tgagcettge
ctegetetgt
cteeegggtt
caccaccatg
ccatgttgge
ccaaagtgcet
atttaatgga
gcaaggtcaa

tatccaacag

cteectgeee
cctggtecty
tggecccect
ccgetetete
tgacggggac
agctctacag
gcacgtgcag
gggcacectyg
cctggecety
agcctggggy
ctgggcegtyg
ccaccgtect
agccaggtga
tgggggacat
tggactcctyg
agtctgtcca
ttatttattt
gggtttttgt
tcatacatat
ggggeaggge
gcgactggga
ctggggecece
tgectagget
caagcaatte
cccagcetaat
caggctggtt
gggattacag
aggttccaca
gatggttcat

tgagggttaa

170

Leu Asp Trp
185

cctgeectgy
gtcgtgetga
cgagttteee
ctggeggaca
cacaacctgg
ctcecaggtyg
tggctgegece
caggcccgac
ccecagecac
ggcatcaggg
aggggactgce
tccaaageca
tceeccegee
ctgtgectta
ggtcecccgag
cagacttctg
aagcaattac
acaaaaatgt
ccacttgagg
aggtggaggy
gatgggtegg
gcactgcata
ggagtgcagt
tcetgectea
tatttatttce
tcgaactect
gtgtgagcca
agtcaccctyg
tatggctgty

gcaacatggt

Pro Pro Ala

Arg Ala Ala

Ala Val Arg
190

ggaaccectyg
gectgtggee
cagacccteg
cgeggeaget
attccctgece
tgctgacaag
gggcaggtygy

tggaccgget
cceeggacee
ccgeccacge
tgctgctgaa
gatcttattt
attatctcce
tttatactta
gaggagggga
cecetggetet
ttttcatgtt
gagaaacctt
gegatttgte
gagacctceca
tcacccagac
gggecgtttyg
gaggcaatct
gecteccgat
ttttgtattt
gacctcaggt
ccacacctga
tgatcaacag

ttcaccatag

gcatetgtygyg

Pro Pro
160

His Ala
175

Gly Leu

gcectgtggyg
agatacagct
ggccgagetg
ggctgcacag
caccctggece
gctgegageg
ctectteecty
getgegeegy
gcecggegecec
catcctgggyg
gactcggcetyg
atttatttat
cctagttaga
tttatttcag
ctggggtccce
tcececatcta
ggggtgggga
tgtgagacag
tgagagetgyg
ttcaggtgga
agctctgtgg
tttgtttttt
aaggtcactg
tagctgggat
ttagtagaga
gatcctecty
cccataggte
taccegtatg
caaactggaa

atagaacacc

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

1680

1740

1800



US 7,955,805 B2
99 100

-continued

acccagccge ccggagcagg gactgtcatt cagggaggct aaggagagag gcttgettgg 1860
gatatagaaa gatatcctga cattggccag gcatggtgge tcacgectgt aatcctggea 1920
ctttgggagg acgaagcgag tggatcactg aagtccaaga gtttgagacc ggcctgcgag 1980
acatggcaaa accctgtctc aaaaaagaaa gaatgatgtc ctgacatgaa acagcaggct 2040
acaaaaccac tgcatgctgt gatcccaatt ttgtgttttt ctttctatat atggattaaa 2100
acaaaaatcc taaagggaaa tacgccaaaa tgttgacaat gactgtctcce aggtcaaagg 2160
agagaggtgg gattgtgggt gacttttaat gtgtatgatt gtctgtattt tacagaattt 2220
ctgccatgac tgtgtatttt gcatgacaca ttttaaaaat aataaacact atttttagaa 2280
t 2281
<210> SEQ ID NO 20

<211> LENGTH: 322

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 20

Met Ser Pro Asn Phe Lys Leu Gln Cys His Phe Ile Leu Ile Phe Leu
1 5 10 15

Thr Ala Leu Arg Gly Glu Ser Arg Tyr Leu Glu Leu Arg Glu Ala Ala
20 25 30

Asp Tyr Asp Pro Phe Leu Leu Phe Ser Ala Asn Leu Lys Arg Asp Val
35 40 45

Ala Gly Glu Gln Pro Tyr Arg Arg Ala Leu Arg Cys Leu Asp Met Leu
50 55 60

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

Cys Ala Ala Phe Phe Ile Ser Glu Pro Glu Glu Phe Ile Thr Ile His
85 90 95

Tyr Asp Gln Val Ser Ile Asp Cys Gln Gly Gly Asp Phe Leu Lys Val
100 105 110

Phe Asp Gly Trp Ile Leu Lys Gly Glu Lys Phe Pro Ser Ser Gln Asp
115 120 125

His Pro Leu Pro Ser Ala Glu Arg Tyr Ile Asp Phe Cys Glu Ser Gly
130 135 140

Leu Ser Arg Arg Ser Ile Arg Ser Ser Gln Asn Val Ala Met Ile Phe
145 150 155 160

Phe Arg Val His Glu Pro Gly Asn Gly Phe Thr Leu Thr Ile Lys Thr
165 170 175

Asp Pro Asn Leu Phe Pro Cys Asn Val Ile Ser Gln Thr Pro Asn Gly
180 185 190

Lys Phe Thr Leu Val Val Pro His Gln His Arg Asn Cys Ser Phe Ser
195 200 205

Ile Ile Tyr Pro Val Val Ile Lys Ile Ser Asp Leu Thr Leu Gly His
210 215 220

Val Asn Gly Leu Gln Leu Lys Lys Ser Ser Ala Gly Cys Glu Gly Ile
225 230 235 240

Gly Asp Phe Val Glu Leu Leu Glu Gly Thr Gly Leu Asp Pro Ser Lys
245 250 255

Met Thr Pro Leu Ala Asp Leu Cys Tyr Pro Phe His Gly Pro Ala Gln
260 265 270

Met Lys Val Gly Cys Asp Asn Thr Val Val Arg Met Val Ser Ser Gly
275 280 285
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ued

102

Lys His Val Asn Arg Val Thr Phe Glu Tyr Arg

290

295

Glu Leu Glu Asn Pro Asn Gly Asn Ser Ile Gly

305

Gly Leu

<210> SEQ ID NO

310

21

<211> LENGTH: 1248

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

ggaccteegg agcagacage
caaacttcag tgtcacttca
cctagagetyg agggaagcegg
gegggacgtg getggggage
cctecaggge cagttcacct
catcagegag cccgaggagt
gggeggegac ttectgaagg
ttcccaggat catcctetec
tagcaggagg agcatcagat
accaggaaat ggattcacat
catttctcag actccaaatg
cagcttetee ataatttate
aaatggtctt cagttaaaga
gctgetggag ggaactggat
ccecttteat ggeceggecce
ctccagtgga aaacacgtaa
gctggaaaac ccaaatggaa
caacccagtg atttacatgce
ttgatgcaca actagttaaa
cgcacacacc acacacatac

tgtaatetgt aaatgaacac

<210> SEQ ID NO

21

22

<211> LENGTH: 442

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

Thr Thr Pro Asp
1

Leu Arg Gln Met
20

Ala Ala Gly Phe
35

Asp Glu Glu Asn
50

Asp Leu Gly Leu

22

Arg Arg

Glu Arg

Cys Pro

Leu Thr

Ala Ser

Leu

Met

Ala

Gln

55

Ala

acagcagetyg
ttctecatctt
cggactacga
agcegtaceyg
tcaccgecga
tcattaccat
tatttgatgg
cctecagetga
ctteccagaa
taaccataaa
gaaagtttac
ctgtggtgat
aatcctcage
tggaccctte
agatgaaagt
atcgtgtgac
acagtatcgg
tgatagctaa
agccttteat
acacacgcat

atggcagaaa

Trp

Leu

Val

40

Glu

Asn

315

cagaggcaag

cctgacgget

tectttectg

ccgegetety

cecggecgeag

ccactacgac

ttggattcte

gcggtacata

tgtggccatg

gacagaccce

cctggtagtt

caaaatatct

aggttgcgag

caagatgacyg

tggetgtgac

ttttgagtat

ggaattetgt

gtgagttttt

accagtcagt

tatttttgtt

ataaccctga

Asn

Pro

25

Leu

Asn

Val

Pro

10

Leu

Cys

Gln

Asp

Pro

Leu

His

Asp

Phe

Gln Leu Glu
300

Glu Phe Cys

gccageatgt
ctaagagggg
ctetteageg
cggtgectgg
ctgecactgeg
caggtcteca
aagggggaga
gatttctgtyg
atcttcttcee
aacctcettte
ccacaccage
gatcttacce
ggaataggag
cctttagetg
aacactgtgg
cgtcagetgg
ttgtetggte
aatggccatt
atttcccage
actttgette

ttggtagg

Ala Thr Ser
Thr Leu Gly
30

Pro Asn Ser
45

Arg Gly Thr
60

Ala Phe Ser

Pro Tyr

Leu Ser
320

cgeccaactt
aaagccggta
ccaacctgaa
acatgctgag
cagecttett
tcgactgteca
agttccccag
agagtggtct
gagtccatga
cttgcaatgt
atcgaaactg
tgggacacgt
actttgtgga
atctctgeta
tgecgcatggt
agccgtacga
tttgaataac
gtgtatgatt
cttgagcgca

tttttatgtt

Ser Ser

15

Leu Leu

Pro Leu

His Val

Leu Tyr

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1248
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-continued

104

65

Lys Gln Leu

Leu Ser Ile

Thr Thr Leu

115

Thr Ser Glu
130

Leu Asn Gln

145

Phe Val Lys

Lys Arg Leu

Ala Ala Ala

195

Gly Lys Ile
210

Val Leu Val

225

Asp Pro Gln

Trp Val Met

Phe Arg Asp

275

Gly Asn Ala
290

Glu Val Glu

305

Ser Leu Glu

Ile Ser Arg

Glu Glu Ala

355

Arg Asn Leu
370

Phe Glu Glu

385

Leu Leu Ser

Pro Phe Leu

Met Ser Lys

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

<400>

ctgtctcaaa ataaaaataa aaaataaaaa gaaataaaaa agaaatatac caaaatgtta

435

Val

Ser

100

Thr

Ala

Ser

Glu

Tyr

180

Lys

Thr

Asn

Asp

Val

260

Glu

Ser

Ala

Phe

Asp

340

Phe

Ala

Gly

Ala

Met

420

Val

Leu

85

Thr

Glu

Glu

Ser

Gln

165

Gly

Lys

Asp

Tyr

Thr

245

Pro

Glu

Ala

Met

Arg

325

Tyr

Thr

Val

Thr

Leu

405

Ile

Thr

SEQ ID NO 23

LENGTH:

TYPE:

ORGANISM: Homo sapiens

DNA

SEQUENCE :

561

23

70

Lys

Ala

Ile

Ile

Asp

150

Leu

Ser

Leu

Leu

Ile

230

His

Met

Leu

Leu

Leu

310

Glu

Asn

Ser

Ser

Glu

390

Val

Ile

Asn

Ala

Leu

Leu

His

135

Glu

Ser

Glu

Ile

Ile

215

Phe

Gln

Met

Ser

Phe

295

Leu

Ile

Leu

Lys

Gln

375

Ala

Glu

Val

Pro

Pro

Ala

Lys

120

Gln

Leu

Leu

Ala

Asn

200

Lys

Phe

Ser

Ser

Cys

280

Ile

Pro

Gly

Asn

Ala

360

Val

Ser

Thr

Pro

Lys
440

Asp

Phe

105

Gly

Ser

Gln

Leu

Phe

185

Asp

Asp

Lys

Arg

Leu

265

Thr

Leu

Glu

Glu

Asp

345

Asp

Val

Ala

Arg

Thr

425

Gln

Lys

90

Leu

Leu

Phe

Leu

Asp

170

Ala

Tyr

Leu

Ala

Phe

250

His

Val

Pro

Thr

Leu

330

Ile

Leu

His

Ala

Thr

410

Asp

Ala

75

Asn

Ser

Lys

Gln

Ser

155

Arg

Thr

Val

Asp

Lys

235

Tyr

His

Val

Asp

Leu

315

Tyr

Leu

Ser

Lys

Thr

395

Ile

Thr

Val

Leu

Phe

His

140

Met

Phe

Asp

Lys

Ser

220

Trp

Leu

Leu

Glu

Gln

300

Lys

Leu

Leu

Gly

Ala

380

Ala

Val

Gln

Ile

Gly

Asn

125

Leu

Gly

Thr

Phe

Asn

205

Gln

Glu

Ser

Thr

Leu

285

Asp

Arg

Pro

Gln

Ile

365

Val

Val

Arg

Asn

Phe

Ala

110

Leu

Leu

Asn

Glu

Gln

190

Gly

Thr

Met

Lys

Ile

270

Lys

Lys

Trp

Lys

Leu

350

Thr

Leu

Lys

Phe

Ile
430

Ser

95

His

Thr

Arg

Ala

Asp

175

Asp

Thr

Met

Pro

Lys

255

Pro

Tyr

Met

Arg

Phe

335

Gly

Gly

Asp

Ile

Asn

415

Phe

80

Pro

Asn

Glu

Thr

Met

160

Ala

Ser

Arg

Met

Phe

240

Lys

Tyr

Thr

Glu

Asp

320

Ser

Ile

Ala

Val

Thr

400

Arg

Phe
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105 106
-continued
gctggggtet tetetgggta gtaaagtgcet gggggatatt ttcecaaagte cttetttaca 120
ttctectgagt ttttceccatgt tcttcaatga gtatttaata agcagataaa aactaataca 180
acaaaggatt ttttetgtgt gettttttga cctttggagg aagagattag agctagtcce 240
ataaccaggt tatttgagta ggtctaataa gcccgtatta ccagaaatta tcatctggtce 300
atttccagte cgagaacaga acacttggtt gtectggeat ttcccaagca gtgggaggag 360
ttctctgcag gaataaataa gcctcagcat tcatgaaaat ccactactcc agacagacgg 420
ctttggaatc caccagctac atccagctce ctgaggcagg taatccatga tgttttacat 480
cctgggageg gaggaatctg tttttcecagg agagttttag gcagcagect ggagtgtgtyg 540
gagtgtgagg ggtaagcaga g 561

<210> SEQ ID NO 24

<211> LENGTH: 272

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 24

Met Val Leu Leu Thr Ala Val Leu Leu Leu Leu Ala Ala Tyr Ala Gly
1 5 10 15

Pro Ala Gln Ser Leu Gly Ser Phe Val His Cys Glu Pro Cys Asp Glu
20 25 30

Lys Ala Leu Ser Met Cys Pro Pro Ser Pro Leu Gly Cys Glu Leu Val
35 40 45

Lys Glu Pro Gly Cys Gly Cys Cys Met Thr Cys Ala Leu Ala Glu Gly
50 55 60

Gln Ser Cys Gly Val Tyr Thr Glu Arg Cys Ala Gln Gly Leu Arg Cys
65 70 75 80

Leu Pro Arg Gln Asp Glu Glu Lys Pro Leu His Ala Leu Leu His Gly
Arg Gly Val Cys Leu Asn Glu Lys Ser Tyr Arg Glu Gln Val Lys Ile
100 105 110

Glu Arg Asp Ser Arg Glu His Glu Glu Pro Thr Thr Ser Glu Met Ala
115 120 125

Glu Glu Thr Tyr Ser Pro Lys Ile Phe Arg Pro Lys His Thr Arg Ile
130 135 140

Ser Glu Leu Lys Ala Glu Ala Val Lys Lys Asp Arg Arg Lys Lys Leu
145 150 155 160

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

Ile Ile Ser Ala Pro Glu Met Arg Gln Glu Ser Glu Gln Gly Pro Cys
180 185 190

Arg Arg His Met Glu Ala Ser Leu Gln Glu Leu Lys Ala Ser Pro Arg
195 200 205

Met Val Pro Arg Ala Val Tyr Leu Pro Asn Cys Asp Arg Lys Gly Phe
210 215 220

Tyr Lys Arg Lys Gln Cys Lys Pro Ser Arg Gly Arg Lys Arg Gly Ile
225 230 235 240

Cys Trp Cys Val Asp Lys Tyr Gly Met Lys Leu Pro Gly Met Glu Tyr
245 250 255

Val Asp Gly Asp Phe Gln Cys His Thr Phe Asp Ser Ser Asn Val Glu
260 265 270

<210> SEQ ID NO 25
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-continued
<211> LENGTH: 1303
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 25
tgaaaaaaaa aaaaggaaag aaagggattg aaggagcttg ccaagggtag getgcctaaa 60
ttcacatttt ccctgggtet ttccgtgaaa tggggacace agaaacccaa gggtcegggte 120
tagtgcccte aactctcectgg ggatgagagt cttgcecttgg ggtagacaag aggcagggca 180
gggaggagca gagcecctggg gtgcggecgt cctcaccgec tgttgctcta ctcaccccag 240
tgcaaacctt cccgtggeeg caagcgtgge atctgetggt gegtggacaa gtacgggatg 300
aagctgecag geatggagta cgttgacggg gactttcagt gecacacctt cgacageage 360
aacgttgagt gatgegtcce cccccaacct tteectcace cectcccace cecageeccy 420
actccageca gegecteect ccaccccagg acgccactca tttcatcteca tttaagggaa 480
aaatatatat ctatctattt gaggaaactg aggacctcgg aatctctage aagggctcaa 540
cttcgaaaat ggcaacaaca gagatgcaaa aagctaaaaa gacacccccece ccectttaaat 600
ggttttcttt ttgaggcaag ttggatgaac agagaaggga agagaggaag aacgagagga 660
agagaaggga aggaagtgtt tgtgtagaag agagagaaag acgaatagag ttaggaaaag 720
gaagacaagc aggtgggcag gaaggacatg caccgagacc aggcaggggce ccaactttca 780

cgtccageccece tggcectgggg tegggagagg tgggcgctag aagatgcage ccaggatgtg 840
gcaatcaatg acactattgg ggtttcccag gatggattgg tcagggggag aaaggaaaag 900
gcaaaacact ccaggacctce tcccggatcet gtctectect ctagecagea gtatggacag 960
ctggaccecet gaacttecte tectcttace tgggcagagt gttgtctcetce cccaaattta 1020
taaaaactaa aatgcattcc attcctctga aagcaaaaca aattcataat tgagtgatat 1080
taaatagaga ggttttcgga agcagatctg tgaatatgaa atacatgtgc atatttcatt 1140
cceccaggcag acatttttta gaaatcaata catgccccaa tattggaaag acttgttett 1200
ccacggtgac tacagtacat gctgaagcgt gccgtttcag ccctcattta attcaatttg 1260
taagtagcgc acgagcctcect gtgggggagg ataggctgaa aaa 1303
<210> SEQ ID NO 26

<211> LENGTH: 448

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 26

Met Val Leu Ile Gln Ile Pro Met Tyr Asn Glu Lys Glu Val Cys Gln
1 5 10 15

Leu Ser Ile Gly Ala Ala Cys Arg Leu Ser Trp Pro Leu Asp Arg Met
20 25 30

Ile Val Gln Val Leu Asp Asp Ser Thr Asp Pro Ala Ser Lys Glu Leu
Val Asn Ala Glu Cys Asp Lys Trp Ala Arg Lys Gly Ile Asn Ile Met
50 55 60

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

Ala Gly Met Met His Asn Tyr Val Lys Gln Cys Glu Phe Val Ala Ile
85 90 95

Phe Asp Ala Asp Phe Gln Pro Asp Pro Asp Phe Leu Glu Arg Thr Ile
100 105 110

Pro Phe Leu Ile His Asn His Glu Ile Ser Leu Val Gln Cys Arg Trp
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110

115

Lys Phe Val
130

Ser Leu Asn

145

His Ala Phe

Ala Leu Asn

Met Asp Leu

195

Val His Asp
210

Tyr Arg Phe

225

Arg Lys Met

Lys Lys Leu

Val His Ile

275

Val Leu Phe
290

Pro Thr Thr

305

Lys Ser Leu

Phe Trp Ile

Thr Phe Ile

355

Thr Glu Lys
370

Thr Thr Lys

385

Leu Val Val

Tyr Gly Gly

Phe Phe Val

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

<400>

435

Asn

Tyr

Phe

Glu

180

Ala

Val

Gln

Thr

Tyr

260

Phe

Pro

Ile

Thr

Leu

340

Gly

Leu

Leu

Gly

Ser

420

Ala

120

Ala Asn Glu Cys
135

His Phe Val Ala
150

Gly Phe Asn Gly
165

Ala Gly Gly Trp
Val Arg Ala Cys
200

Glu Val Lys Asn
215

Gln His Arg Trp
230

Met Glu Ile Leu
245

Leu Ile Tyr Asn
Thr Phe Val Phe
280

Glu Leu Gln Val
295

Thr Ile Leu Asn
310

Tyr Ile Val Tyr
325

Phe Glu Asn Val
Leu Leu Glu Ala
360

Gly Asp Thr Leu
375

Tyr Thr Arg Phe
390

Leu Tyr Ile Phe
405

Tyr Phe Tyr Val

Gly Val Gly Tyr
440

SEQ ID NO 27

LENGTH:

TYPE:

PRT

ORGANISM:

SEQUENCE :

Met Pro Ala Gly

1

Pro Pro Leu Leu

20

Arg Ala Gly Ser

35

Thr Leu Leu Ile

422

Homo sapiens
27

Arg Arg Gly Pro
5

Pro Leu Leu Leu

Gly Ala His Thr
40

Gly Ser Ser Leu

Leu

Glu

Thr

Lys

185

Leu

Glu

Ser

Gln

Phe
265

Tyr

Pro

Ala

Met

345

Gly

Lys

Gly

Phe

Tyr
425

Ile

Ala
Leu
25

Ala

Leu

Met

Gln

Ala

170

Asp

His

Leu

Cys

Asn

250

Phe

Cys

Lys

Ile

Arg

330

Ser

Arg

Ser

Gln

Cys

410

Leu

Gly

Ala
10
Leu

Val

Ala

Thr

Glu

155

Gly

Arg

Gly

Pro

Gly

235

Lys

Phe

Leu

Trp

Ala

315

Ser

Met

Val

Lys

Arg

395

Gly

Phe

Thr

Gln

Cys

Ile

Thr

Arg

140

Ser

Val

Thr

Trp

Ser

220

Pro

Lys

Ile

Ile

Ala

300

Thr

Leu

His

Asn

Leu

380

Leu

Cys

Leu

Phe

Ser

Val

Ser

Cys

125

Met

Gly

Trp

Thr

Lys

205

Thr

Ala

Val

Arg

Leu

285

Thr

Pro

His

Arg

Glu

365

Ile

Asn

Tyr

Gln

Val
445

Ala

Leu

Pro

45

Ser

Gln

Ser

Arg

Val

190

Phe

Phe

Asn

Ser

Lys

270

Pro

Val

Arg

Leu

Thr

350

Trp

Gly

Trp

Asp

Ser

430

Pro

Arg
Gly
30

Gln

Val

Glu

Ser

Ile

175

Glu

Val

Lys

Leu

Ala

255

Ile

Thr

Tyr

Met

Leu

335

Lys

Val

Lys

Arg

Phe

415

Cys

Thr

Arg
15
Ala

Asp

His

Met

Ile

160

Ala

Asp

Tyr

Ala

Trp

240

Trp

Val

Thr

Phe

Ile

320

Val

Ala

Val

Ala

Glu

400

Ala

Ala

Val

Pro

Pro

Pro

Gly
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-continued

112

50
Asp Pr
65
Arg Ar

Ala Le

Asn Le

o Pro Gly

g Leu Pro

u Ala Leu
100

u Val Cys
115

Leu Tyr Val Gly

13

0

Ser Lys Asn Met

145

Gly G1

Trp Ty

His Se

u Thr Phe
r Gly Gln
180

r Cys His
195

Ile Trp Val Glu

21

0

Leu Thr Leu Asp

225

Val Hi

Trp Va

Gln Il

Asp Va
29

s Val Ser
1 Ser Pro
260

e Arg Tyr
275

1l Ser Asn
[0}

Thr Val Tyr Phe

305

Ser Lys Lys Ala

Ser Thr Pro Arg

340

Pro Arg Gly Gly

355

Gln Phe Leu Gly

37

o]

Phe Arg Leu Tyr

385

Thr Arg Asn Gln

Ala Arg Gly Pro

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

<400>

cgeccagega cgtgegggeg gectggeceg cgeecteeeg cgeccggect gegtecegeg

420

SEQ ID NO

Ala

Pro

85

Ala

His

Leu

Lys

Leu

165

Asp

Ile

Ala

Ile

Arg

245

Pro

Arg

Gln

Val

Gly

325

Ser

Glu

Trp

Asp

Asp

405

Ala

28

LENGTH: 1716

TYPE: DNA

Thr

70

Glu

Asn

Ala

Pro

Asp

150

His

Asn

Pro

Thr

Leu

230

Val

Ala

Val

Thr

Gln

310

Ile

Glu

Pro

Leu

Gln

390

Glu

Arg

55

Ala

Leu

Leu

Arg

Pro

135

Leu

Thr

Thr

Lys

Asn

215

Asp

Gly

Leu

Glu

Ser

295

Val

Trp

Arg

Ser

Lys

375

Trp

Gly

Glu

Ser

Asn

Asp

120

Glu

Thr

Asn

Cys

Asp

200

Arg

Val

Gly

Lys

Asp

280

Cys

Arg

Ser

Pro

Ser

360

Lys

Arg

Ile

ORGANISM: Homo sapiens

SEQUENCE :

28

Gly

Arg

Gly

105

Gly

Lys

Cys

Tyr

Glu

185

Leu

Leu

Val

Leu

Asp

265

Ser

Arg

Cys

Glu

Gly

345

Gly

His

Ala

Leu

Leu

Val

90

Ser

Ser

Pro

Arg

Ser

170

Glu

Ala

Gly

Thr

Glu

250

Phe

Val

Leu

Asn

Trp

330

Pro

Pro

Ala

Trp

Pro
410

Tyr

75

Leu

Arg

Ile

Val

Trp

155

Leu

Tyr

Leu

Ser

Thr

235

Asp

Leu

Asp

Ala

Pro

315

Ser

Gly

Val

Tyr

Met

395

Ser

60

Trp

Asn

Gln

Leu

Asn

140

Thr

Lys

His

Phe

Ala

220

Asp

Gln

Phe

Trp

Gly

300

Phe

His

Gly

Arg

Cys

380

Gln

Gly

Thr

Ala

Arg

Ala

125

Ile

Pro

Tyr

Thr

Thr

205

Arg

Pro

Leu

Gln

Lys

285

Leu

Gly

Pro

Gly

Arg

365

Ser

Lys

Arg

Leu

Ser

Ser

110

Gly

Ser

Gly

Lys

Val

190

Pro

Ser

Pro

Ser

Ala

270

Val

Lys

Ile

Thr

Ala

350

Glu

Asn

Ser

Arg

Asn

Thr

95

Gly

Ser

Cys

Ala

Leu

175

Gly

Tyr

Asp

Pro

Val

255

Lys

Val

Pro

Tyr

Ala

335

Cys

Leu

Leu

His

Gly
415

Gly

80

Leu

Asp

Cys

Trp

His

160

Arg

Pro

Glu

Val

Asp

240

Arg

Tyr

Asp

Gly

Gly

320

Ala

Glu

Lys

Ser

Lys

400

Thr
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-continued
ccctgegeca ccgccgecga gecgcagcce gccgegegec cccggcageg cceggecccat 120
gecececgeegge cgecggggcece ccgccgecca atccgegegg cggccgecge cgttgetgece 180
cctgetgetg ctgctetgeg tectegggge gceccgegagcece ggatcaggag cccacacagce 240
tgtgatcagt ccccaggatc ccacgcttcet catcggetcc tcectgetgg ccacctgete 300
agtgcacgga gacccaccag gagccaccgce cgagggcectc tactggaccce tcaacgggceg 360
ccgectgece cctgagetet ccegtgtact caacgectce accttggete tggecctgge 420
caacctcaat gggtccaggce ageggtceggg ggacaacctce gtgtgccacg cccgtgacgg 480
cagcatcectg getggcetect gectcectatgt tggectgecce ccagagaaac ccgtcaacat 540
cagctgetgg tccaagaaca tgaaggactt gacctgecge tggacgccag gggcccacgg 600
ggagaccttc ctccacacca actactccct caagtacaag cttaggtggt atggccagga 660
caacacatgt gaggagtacc acacagtggg gccccactcc tgccacatcc ccaaggacct 720
ggctctettt acgccctatg agatctgggt ggaggccacc aaccgectgg getctgeceg 780
ctccgatgta ctcacgetgg atatcctgga tgtggtgacc acggacccecc cgcccgacgt 840

gcacgtgagce cgcgtcgggg gocctggagga ccagectgage gtgegetggg tgtcgccacc 900
cgccctcaag gatttcctet ttcaagccaa ataccagatc cgctaccgag tggaggacag 960
tgtggactgg aaggtggtgg acgatgtgag caaccagacc tcctgccgece tggeccggect 1020
gaaacccggce accgtgtact tcecgtgcaagt gegctgcaac ccctttggca tctatggete 1080
caagaaagcc gggatctgga gtgagtggag ccaccccaca gecgectcca ctcecccgecag 1140
tgagegeceg ggecegggeg geggggegtyg cgaaccgcegg ggcggagage cgagctceggg 1200
gceggtgegg cgcgagctca agcagttect gggctggcte aagaagcacg cgtactgcte 1260
caacctcagc ttccgcctcect acgaccagtg gcgagectgg atgcagaagt cgcacaagac 1320
ccgcaaccag gacgagggga tcctgcccte gggcagacgg ggcacggcga gaggtcctge 1380
cagataagct gtaggggctc aggccaccct ccctgccacg tggagacgca gaggccgaac 1440
ccaaactggg gccacctctg taccctcact tcagggcacc tgagccaccce tcagcaggag 1500
ctggggtggce ccctgagctce caacggccat aacagctctg actcccacgt gaggccacct 1560
ttgggtgcac cccagtgggt gtgtgtgtgt gtgtgagggt tggttgagtt gcctagaacc 1620
cctgeccaggg ctgggggtga gaaggggagt cattactccce cattacctag ggcccctceca 1680
aaagagtcct tttaaataaa tgagctattt aggtgc 1716
<210> SEQ ID NO 29

<211> LENGTH: 228

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 29

Met Leu His Val Glu Met Leu Thr Leu Val Phe Leu Val Leu Trp Met
1 5 10 15

Cys Val Phe Ser Gln Asp Pro Gly Ser Lys Ala Val Ala Asp Arg Tyr
Ala Val Tyr Trp Asn Ser Ser Asn Pro Arg Phe Gln Arg Gly Asp Tyr
35 40 45

His Ile Asp Val Cys Ile Asn Asp Tyr Leu Asp Val Phe Cys Pro His
50 55 60

Tyr Glu Asp Ser Val Pro Glu Asp Lys Thr Glu Arg Tyr Val Leu Tyr
65 70 75 80
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-continued

116

Met Val

Phe Lys

Lys Phe

Glu Phe
130

Asp Asn
145

Thr Asn

Val Asn

His Glu

Arg Ile

210

Leu Leu
225

Asn

Arg

Ser

115

Arg

Gly

Ser

Asp

Ser

195

Pro

Thr

Phe

Trp

100

Glu

Pro

Arg

Cys

Lys

180

Ala

Ser

Leu

Asp

Glu

Lys

Gly

Arg

Met

165

Val

Glu

Arg

<210> SEQ ID NO 30

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met Gly Gly Cys

1

Leu His

Ser Ile

Ser Asp
50

Thr Val
65

Ile Asn

Met Glu

Cys Phe

Phe Gln

130

Trp Pro
145

Lys Arg
Asn Arg

Leu Phe

Asn Ile
210

Pro

Pro

35

Gly

Lys

Ser

His

Asp

115

Lys

Asp

Tyr

Ile

Tyr

195

Thr

Trp

20

Thr

Phe

Val

Ile

Tyr

100

Val

Ala

Lys

Leu

Val

180

Thr

Leu

737

Homo sapiens

30

Thr

Asn

Asp

His

Leu

Gly

85

Ala

Ile

Asn

Arg

Asn

165

Gln

Lys

Asp

Gly

Cys

Phe

Arg

Ser

150

Lys

Glu

Pro

Leu

Val

Pro

Lys

Arg

Gly

70

Gly

Asp

Phe

His

Leu

150

Ser

Gln

Val

His

Tyr

Asn

Gln

Glu

135

Cys

Thr

Asn

Ser

Leu
215

Lys

Cys

Leu

Phe

55

Gln

Gly

Gln

Ala

Lys

135

Ala

Gly

Trp

Tyr

Lys
215

Ser

Arg

Leu

120

Tyr

Leu

Ile

Ser

Arg

200

Ala

Pro

Leu

Leu

40

Met

Gly

Gln

Asp

Gly

120

Val

Asp

Gly

Asn

Ile

200

Cys

Ala

Pro

105

Phe

Phe

Lys

Gly

Leu

185

Gly

Ile

Gln

Gly

Val

Gln

Glu

Lys

Asp

105

Gly

Val

Lys

Phe

Leu

185

Asp

Lys

Cys

90

His

Thr

Tyr

Leu

Val

170

Glu

Glu

Leu

Leu

10

Ala

Ile

Ser

Glu

Val

90

Leu

Pro

Phe

Tyr

Ile

170

Gln

Pro

Ile

Asp

Ser

Pro

Ile

Lys

155

His

Pro

Asn

Leu

Leu

Asp

Thr

Ala

Trp

75

Arg

Val

Glu

Ala

Pro

155

Gly

Asp

Leu

Phe

His Thr Ser

Pro

Phe

Ser

140

Val

Asp

Ala

Ala

Phe
220

Leu

Ser

Val

Lys

60

Arg

Leu

Val

Glu

Ala

140

Val

Tyr

Asn

Lys

Gln
220

Asn

Ser

125

Ser

Phe

Arg

Asp

Ala

205

Leu

Leu

Glu

Ala

45

Tyr

Gly

Met

Met

Val

125

Asp

Val

Ala

Asp

Arg

205

Thr

Gly
110
Leu
Ala
Val
Val
Asp
190

Gln

Leu

Ala

Lys

30

Thr

Phe

Gly

Lys

Phe

110

Leu

Gly

His

Pro

Asp

190

Glu

Leu

Lys

95

Pro

Gly

Ile

Arg

Phe

175

Thr

Thr

Ala

Leu

15

Pro

Lys

Asn

Asp

Glu

95

Thr

Lys

Ile

Ile

Tyr

175

Asp

Ala

Asn

Gly

Leu

Phe

Pro

Pro

160

Asp

Val

Pro

Met

Val

Ser

Glu

Tyr

Gly

80

Val

Glu

Lys

Leu

Gly

160

Val

Gln

Ile

Gly
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118

Ala

225

Lys

Pro

Trp

Leu

Glu

305

Leu

Val

Glu

Ala

Cys

385

Arg

Leu

Ser

Gln

Tyr

465

Tyr

Ala

Gly

Asp

Ile

545

Pro

Asp

Lys

Asp

Phe

625

Tyr

Val

Asn

Thr

Thr

Ser

290

Gln

Asp

Tyr

Ile

Glu

370

Asp

Thr

Val

Pro

Gly

450

Leu

Phe

Arg

Arg

Leu

530

Asn

Cys

Glu

His

Asp

610

Ile

Tyr

Asp

Thr

Lys

Gln

275

Ala

Pro

Tyr

His

Lys

355

Ala

Tyr

Leu

Thr

Asp

435

Asn

Ile

Val

Glu

Leu

515

Trp

Arg

Pro

Leu

His

595

Ile

Arg

Thr

Glu

Phe

Ile

260

Asp

Val

Thr

Pro

Glu

340

Thr

Arg

Tyr

Lys

Arg

420

Gly

Arg

Lys

Arg

Met

500

Leu

Gln

Asp

Asp

Val

580

Asp

His

Glu

Lys

Val

Tyr

245

Leu

Asn

Asp

Pro

Lys

325

Ile

Asn

Phe

Ile

405

His

Tyr

Val

Gly

Asp

485

Gly

Ser

Ile

Tyr

Val

565

Glu

Ser

Met

Phe

Gly
645

Val

230

Glu

Leu

Gly

Val

Phe

310

Glu

Asp

Lys

Met

Ser

390

Leu

Gly

Tyr

Gly

Lys

470

Lys

Val

Thr

Phe

Ser

550

Phe

Glu

Arg

Lys

Ile

630

Phe

Leu

Thr

Asn

Cys

His

295

Leu

Ala

Ile

Ile

Gly

375

Val

Ile

Lys

Ala

Val

455

Thr

Leu

Phe

Ala

Glu

535

Lys

Trp

Met

Ile

Gln

615

Ala

Ala

Lys

Leu

Tyr

Thr

280

Pro

Pro

Leu

Lys

Val

360

Met

Asp

Glu

Leu

Arg

440

Trp

Leu

Asp

Met

Asn

520

Asn

Ile

Phe

Glu

Ser

600

Val

Pro

Leu

Phe

Pro

Phe

265

Leu

Asn

Arg

Lys

Val

345

Gly

Asp

Ala

Gln

Trp

425

Ser

Asn

Arg

Pro

Tyr

505

Tyr

Pro

Phe

Pro

His

585

Gly

Asp

Val

Leu

Glu

Val

250

Gly

Cys

Val

Phe

Leu

330

Phe

Pro

Phe

Asp

Asn

410

Ser

Glu

Val

Ser

Asp

490

Ile

Asn

Val

Thr

Ile

570

Tyr

Gly

Leu

Thr

Asn
650

Asn

235

Ala

Asn

Glu

Ser

Leu

315

Phe

Phe

Glu

Cys

val

395

Arg

Asn

Asp

Pro

Glu

475

Met

Ser

Thr

Asp

Glu

555

Phe

Gly

Tyr

Glu

Leu

635

Phe

Gly

Ile

Tyr

Phe

Ile

300

Asp

Ile

Asp

Glu

Arg

380

Val

Lys

Phe

Tyr

Tyr

460

Met

Ala

Asn

Ser

Trp

540

Asn

Ser

Lys

Glu

Asn

620

Lys

Val

Lys Ala Arg

Asn

Val

Asp

285

Gly

Ile

His

Lys

Asn

365

Gln

Leu

Ile

Trp

Val

445

Met

Asn

Leu

Arg

His

525

Lys

Ile

Glu

Trp

Asn

605

Val

Val

Val

Gly

Pro

270

Thr

Val

Leu

Asn

Ala

350

Leu

Asp

Thr

Ile

Gly

430

Asp

Ala

Glu

Cys

His

510

Tyr

Glu

Val

Lys

Ser

590

Val

Trp

Phe

Lys

Asn

255

Asn

Val

Phe

Leu

Lys

335

Lys

Ser

Glu

Asn

Ala

415

Ala

Ile

Asn

Arg

Arg

495

Glu

Asn

Lys

Glu

Ala

575

Gly

Pro

Leu

Ala

Tyr
655

Ala

240

Gly

Ser

Asp

Ile

Thr

320

Glu

His

Gln

Lys

Pro

400

Pro

Leu

Val

Val

Asn

480

Asn

Phe

Asn

Tyr

Gln

560

Cys

Gly

Thr

Asp

Gly

640

Ser
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Pro Glu Arg
Thr Ile Asn
675

Gly Cys Lys
690

Gly Trp Ser
705

Leu Pro Val

Pro

<210> SEQ I
<211> LENGT!
<212> TYPE:

<213> ORGANISM: Homo sapiens

Gln Arg Ser
660

Ile Ala Leu

Phe Leu Arg

Phe Met His

710

Lys Asn Gly

725
D NO 31
H: 3503

DNA

<400> SEQUENCE: 31

atggggggat
aatccctgte
gtcataactg
tatttcaatt
attaatagta
gctgatcaag
ggtccagaag
gatggaattt
aaacgctatc
caacaatgga
gatccactga
accttaaatg
aagaatacat
ctecctgaatt
ctttgtgaat
ggtgttttta
ctggattacc
aaggacatca
ggaccagaag
caggatgaaa
aggactttaa
catggaaagc
tctgaagatt
atggctaatg
tattttgttce
ggtgtattta

tacaatactt

gcacggtgaa

tgggtgcgga ctcggagaag
tagcaacaaa agaaagtgat

atactgtgaa ggtccttggt

ttggaggggy

atgatctggt tgtcatgttt
aagttctaaa aaaattccaa
tgtggccaga taaaagacta
tgaattcagg aggatttatt
atctccagga taatgatgat
aaagggaagc tattaacatc
gagctgtaga tgaagttgtt
tttatgaaac attaccagtg
attttggaaa ctatgtaccc
tcgatacagt cgacttgtet
ttgagcaacc aacccctttt
caaaagaagc acttaaactt
aggtattttt tgataaagct
aaaatctaag tcaagcggaa
agtgtgatta ttactttagt
aaattttgat tgaacaaaac
tgtggtccaa tttctgggga
atgtggatat tgttcaaggg
tgtacttaat taaaggaaag
gtgataaact ggatcctgat
tgtacatttce taatagacat

cccattataa caatgaccte

Leu

Asn

Tyr

695

Pro

Thr

Arg

Asn

680

Asn

Gly

Arg

gecteagety

ccagaaagtg

Pro His His
665

Val Gly Glu

Cys Ser Ile

Arg Leu Thr

715

Tyr Ile Ala
730

ctgctectygy
ccectegagea
ggattccatce
caaggagaag
agattaatga
actgaatgct
aaggcaaacc
gcagacaagt
ggctatgete
gatcagctcet
acattggatc
ttaaaatttg
gcaattaatg
aattcatgga
gcagtagatg
ctaccteggt
tttattcata
aagcatgaaa
gccagaaaca
gtggatgcag
agaaagatca
gcattgagtc
aatagagtag
acactccgat
atggetettt
gaatttggaa

tggcagattt

Asp Ala Ser
670

Asp Phe Gln
685

Glu Ser Pro
700

His Leu His

Val Ser Phe

cgetegtect
tccccacaga
gatttatgca
aatggagagg
aagaagtcat
ttgatgtcat
acaaagtggt
atcctgttgt
catatgtcaa
tttacactaa
acaaatgcaa
aaaatggcaa
gaaatggacc
cacaggataa
tccatccaaa
ttctggacat
acaaagaagt
tcaaaactat
tgggaatgga
atgttgtttt
ttgetectet
ctgatggata
gagtatggaa
cagagatgaa
gccgaaatge
ggctattatce

ttgaaaatce

Thr Phe

Gly Gly

Arg Lys

Glu Gly

720

Ile Asp
735

ccaccectygyg
taaattatta
gtcagccaaa
tggtgatgga
ggaacactat
atttgctggt
ctttgcageca
gcacattggg
ccgtatagtt
agtttacatt
aattttccag
agccagaget
caccaagatt
tggctgcact
cgtatcaata
attgttgaca
ttatcatgaa
aaaaatagta
cttttgcegt
gacaaatcca
tgtaactcgt
ctatgcacga
tgtcccatat
tgaaaggaac
tagagaaatg
cactgctaat

tgtggactgyg

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
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aaggaaaagt atataaaccg tgattattca aagattttca ctgaaaatat agttgaacag 1680
ccctgtecag atgtcettttg gttecccata ttttctgaaa aagcctgtga tgaattggta 1740
gaagaaatgg aacattacgg caaatggtct gggggaaaac atcatgatag ccgtatatct 1800
ggtggttatg aaaatgtccc aactgatgat atccacatga agcaagttga tctggagaat 1860
gtatggcttg attttatccg ggagttcatt gcaccagtta cactgaaggt ctttgcaggce 1920
tattatacga agggatttgc actactgaat tttgtagtaa aatactcccc tgaacgacag 1980
cgttctette gtcecctcatca tgatgcttct acatttacca taaacattgce acttaataac 2040
gtgggagaag actttcaggg aggtggttgc aaatttctaa ggtacaattg ctctattgag 2100
tcaccacgaa aaggctggag cttcatgcat cctgggagac tcacacattt gcatgaagga 2160
cttecctgtta aaaatggaac aagatacatt gcagtgtcat ttatagatcc ctaagttatt 2220
tacttttcat tgaattgaaa tttattttgg gtgaatgact ggcatgaaca cgtctttgaa 2280
gttgtggctg agaagatgag aggaatattt aaataacatc aacagaacaa cttcactttg 2340
ggccaaacat ttgaaaaact ttttataaaa aattgtttga tatttcttaa tgtctgctcet 2400
gagccttaaa acacagattg aagaagaaaa gaaagaaaaa acttaaatat ttatttctat 2460
gctttgttge ctctgagaat aatgacaatt tatgaatttg tgtttcaaat tgataaaata 2520
tttaggtaca aataacaaga ctaataatat tttcttattt aaaaaaagca tgggaagatt 2580
tttatttatc aaaatataga ggaaatgtag acaaaatgga tataaatgaa aattaccatg 2640
ttgtaaaacc ttgaaaatca gattctaact gattgtatgc aactaagtat ttctgaacac 2700
ctatgcaggt cttatttaca gtgttactaa gggaacacac aaagaattac acaacgtttt 2760
cctcaagaaa atggtacaaa acacaaccga ggagcgtata cagttgaaaa catttttgtt 2820
ttgattggaa ggcagattat tttatattag tattaaaaat caaaccctat gtttctttca 2880
gatgaatctt ccaaagtgga ttatattaag caggtattag atttagaaaa cctttccatt 2940
tcttaaagta ttatcaagtg tcaagatcag caagtgtcct taagtcaaat aggttttttt 3000
ttgttggtgg ttgtgcttge ttteccttttt tagaaagttc tagaaaatag gaaaacgaaa 3060
aatttcattg agatgagtag tgcatttaat tattttttaa aaaacttttt aagtacttga 3120
attttatatc aggaaaacaa agttgttgag ccttgcttct tcecgttttge cctttgtcetce 3180
gctecttatt cttttttggg gggagggtta tttgettttt tatcttectg gcataattte 3240
cattttattc ttctgagtgt ctatgttaac ttccctctat cccgettata aaaaaattcet 3300
ccaacaaaaa tacttgttga cttgatgttt tatcacttct ctaagtaagg ttgaaatatc 3360
cttattgtag ctactgtttt taatgtaaag gttaaacttg aaaagaaatt cttaatcacg 3420
gtgccaaaat tcattttcta acaccatgtg ttagaaaatt ataaaaaata aaataatttt 3480
aaaaaaaaaa aaaaaaaaaa aaa 3503
<210> SEQ ID NO 32

<211> LENGTH: 247

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 32

Met Leu Gln Asn Ser Ala Val Leu Leu Val Leu Val Ile Ser Ala Ser
1 5 10 15

Ala Thr His Glu Ala Glu Gln Asn Asp Ser Val Ser Pro Arg Lys Ser
20 25 30

Arg Val Ala Ala Gln Asn Ser Ala Glu Val Val Arg Cys Leu Asn Ser
35 40 45
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Ala Leu Gln
50

Cys Asp Thr
65

Ala Ala Lys

Lys Cys Ile

Arg Cys Ser

115

Tyr Ser Lys
130

Ile Thr Glu
145

Asn Arg Leu

Thr Ile Arg

Leu Phe His

195

Ala Asp Phe
210

Leu Leu Arg
225

Arg Thr Ser

<210> SEQ I
<211> LENGT!
<212> TYPE:

Val Gly Cys Gly Ala

55

Asp Gly Met Tyr Asp

70

Phe Asp Thr Gln Gly

85

Ala Asn Gly Val Thr

100

Thr Phe Gln Arg Met

120

Leu Asn Val Cys Ser

135

Val Val Gln Leu Pro
150

Val Arg Ser Leu Leu

165

Asp Ser Leu Met Glu

180

Ile Leu Gln Thr Asp

200

Asn Arg Arg Arg Thr

215

Asn Leu Arg Gly Glu
230

His Glu Ser Ala

245
D NO 33
H: 3901

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 33

cagtttgcaa
ggtggcagca
agcagcatca
cagtgtatcce
ggaaaaaaaa
cagtgecttet
ctgtgagecece
tcaacagtge
acacagatgg
ctcagggaaa
aggtcttect
aagagtgcta
ctgaggtegt
gectgetgga
ttgggectaa

acccacgage

aagccagagg
gcagcagcag
ccagcaacaa
agatccacat
aaaacccaac
ggtgctggtyg
caggaaatcc
tctacaggte
gatgtatgac
agcattegte
cgecattegg
cagcaagetg
ccagetgece
atgtgatgaa
catggccage

tgacttcaac

tgcaagaagce
cggcggcagce
caacaaaaaa
cttcactcaa
aacttagegg
atcagtgett
cgagtggcgg
ggctgegggy
atctgtaaat
aaagagagct
aggtgctcca
aatgtgtgca
aatcacttct
gacacagtca

ctcttceccaca

aggagacgca

Phe Ala Cys
Ile Cys Lys
75

Lys Ala Phe
90

Ser Lys Val
105

Ile Ala Glu

Ile Ala Lys

Asn His Phe

155

Glu Cys Asp
170

Lys Ile Gly
185

His Cys Ala

Asn Glu Pro

Glu Asp Ser
235

agcgactgeca
agcagcagca
aaatcctcat
gecaggagag
aaacttctca
ctgcaaccca
ctcaaaactce
cttttgcaty
ccttettgta
taaaatgcat
ctttccaaag
gcatcegecaa
ccaacagata
gcacaatcag
tcectgcagac

ccaatgagece

Leu Glu Asn Ser Thr

60

Ser

Val

Phe

Val

Arg

140

Ser

Glu

Pro

Gln

Gln

220

Pro

Phe

Lys

Leu

Gln

125

Asn

Asn

Asp

Asn

Thr

205

Lys

Ser

Leu

Glu

Ala

110

Glu

Pro

Arg

Thr

Met

190

His

Leu

His

gcagcagcag

gcggaggceac

caaatcctca

ggaaagagga

gagaatgcetce

tgaggcggag

agctgaagtg

cctggaaaac

cagegetget

cgccaacgygy

gatgattgcet

gcggaaccct

ctataacaga

agacagcctyg

agaccactgt

gcagaagcetyg

Tyr Ser
80

Ser Leu
95

Ile Arg

Glu Cys

Glu Ala

Tyr Tyr

160

Val Ser
175

Ala Ser

Pro Arg

Lys Val

Ile Lys
240

cagcagcgge
cggtggcage
cctaagettt
aaggggggea
caaaactcag
cagaatgact
gttegttgece
tccacctgty
aaatttgaca
gtcacctcca
gaggtgcagg
gaagccatca
cttgtccgaa
atggagaaaa
gcccaaacac

aaagtcctee

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960
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tcaggaacct ccgaggtgag gaggactctc cctcccacat caaacgcaca tcccatgaga 1020
gtgcataacc agggagaggt tattcacaac ctcaccaaac tagtatcatt ttaggggtgt 1080
tgacacacca attttgagtg tactgtgcct ggtttgattt ttttaaagta gttcctattt 1140
tctatcccece ttaaagaaaa ttgcatgaaa ctaggcttcect gtaatcaata tcccaacatt 1200
ctgcaatggc agcattccca ccaacaaaat ccatgtgatc attctgecte tcctcaggag 1260
aaagtaccct cttttaccaa cttcctectge catgtcectttt cccctgectee cctgagacca 1320
ccecccaaaca caaaacattce atgtaactct ccageccattg taatttgaag atgtggatcce 1380
ctttagaacg gttgccccag tagagttage tgataaggaa actttattta aatgcatgtce 1440
ttaaatgctc ataaagatgt taaatggaat tcgtgttatg aatctgtget ggccatggac 1500
gaatatgaat gtcacatttg aattcttgat ctctaatgag ctagtgtctt atggtcttga 1560
tcctecaatg tcectaatttte tttcecgacac atttaccaaa ttgcttgage ctggctgtece 1620
aaccagactt tgagcctgca tcttcttgca tctaatgaaa aacaaaaagc taacatcttt 1680
acgtactgta actgctcaga gctttaaaag tatctttaac aattgtctta aaaccagaga 1740
atcttaaggt ctaactgtgg aatataaata gctgaaaact aatgtactgt acataaattc 1800
cagaggactc tgcttaaaca aagcagtata taataacttt attgcatata gatttagttt 1860
tgtaacttag ctttattttt cttttcctgg gaatggaata actatctcac ttccagatat 1920
ccacataaat gctcecttgtg gectttttta taactaaggg ggtagaagta gttttaattce 1980
aacatcaaaa cttaagatgg gcctgtatga gacaggaaaa accaacaggt ttatctgaag 2040
gaccccaggt aagatgttaa tctcccagec cacctcaacc cagaggctac tcttgactta 2100
gacctatact gaaagatctc tgtcacatcc aactggaaat tccaggaacc aaaaagagca 2160
tcectatggg cttggaccac ttacagtgtg ataaggccta ctatacatta ggaagtggta 2220
gttctttact cgtcceccttt catcggtgece tggtactctg gcaaatgatg atggggtggg 2280
agactttcca ttaaatcaat caggaatgag tcaatcagcc tttaggtcett tagtccegggg 2340
gacttggggc tgagagagta taaataaccc tgggctgtcc agccttaata gacttctett 2400
acattttcgt cctgtagcac gctgcctgce aaagtagtcc tggcagectgg accatctcetg 2460
taggatcgta aaaaaataga aaaaaagaaa aaaaaaagaa agaaagaggg aaaaagagct 2520
ggtggtttga tcatttctge catgatgttt acaagatggc gaccaccaaa gtcaaacgac 2580
taacctatct atgaacaaca gtagtttctc agggtcactg tccttgaacc caacagtccce 2640
ttatgagcgt cactgcccac caaaggtcaa tgtcaagaga ggaagagagg gaggaggggt 2700
aggactgcag gggccactcc aaactcgctt aggtagaaac tattggtgct cgactctcac 2760
taggctaaac tcaagatttg accaaatcga gtgataggga tcctggtggg aggagagagg 2820
gcacatctcc agaaaaatga aaagcaatac aactttacca taaagccttt aaaaccagta 2880
acgtgctgct caaggaccaa gagcaattgc agcagaccca gcagcagcag cagcagcaca 2940
aacattgctg cctttgtcce cacacagect ctaagcgtge tgacatcaga ttgttaaggg 3000
catttttata ctcagaactg tcccatccce aggtccccaa acttatggac actgccttag 3060
cctcttggaa atcaggtaga ccatattcta agttagactc ttccecctccce tcccacactt 3120
cccaccecca ggcaaggcetg acttctcectga atcagaaaag ctattaaagt ttgtgtgttg 3180
tgtccatttt gcaaacccaa ctaagccagg accccaatgce gacaagtagt tcatgagtat 3240
tcctagcaaa tttetetett tcettcagtte agtagattte cttttttett ttettttttt 3300

tttttttttt tttttggctg tgacctcttce aaaccgtggt accccccctt ttctceccac 3360
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gatgatatct atatatgtat ctacaataca tatatctaca catacagaaa gaagcagttc 3420
tcacatgttg ctagtttttt gcttctecttt cccccaccct actcccteca attccccect 3480
taaacttcca aagcttcgte ttgtgtttge tgcagagtga ttcgggggct gacctagacce 3540
agtttgcatg attcttctect tgtgatttgg ttgcacttta gacatttttg tgccattata 3600
tttgcattat gtatttataa tttaaatgat atttaggttt ttggctgagt actggaataa 3660
acagtgagca tatctggtat atgtcattat ttattgttaa attacatttt ttaagctcca 3720
tgtgcatata aaggttatga aacatatcat ggtaatgaca gatgcaagtt attttatttg 3780
cttatttttt ataattaaag atgccatagc ataatatgaa gecctttggtg aattccttet 3840
aagataaaaa taataataaa gtgttacgtt ttattggttt caaaaaaaaa aaaaaaaaaa 3900
a 3901
<210> SEQ ID NO 34

<211> LENGTH: 313

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 34

Met Gly Ile Gly Arg Ser Glu Gly Gly Arg Arg Gly Ala Leu Gly Val
1 5 10 15

Leu Leu Ala Leu Gly Ala Ala Leu Leu Ala Val Gly Ser Ala Ser Glu
20 25 30

Tyr Asp Tyr Val Ser Phe Gln Ser Asp Ile Gly Pro Tyr Gln Ser Gly
35 40 45

Arg Phe Tyr Thr Lys Pro Pro Gln Cys Val Asp Ile Pro Ala Asp Leu
50 55 60

Arg Leu Cys His Asn Val Gly Tyr Lys Lys Met Val Leu Pro Asn Leu
65 70 75 80

Leu Glu His Glu Thr Met Ala Glu Val Lys Gln Gln Ala Ser Ser Trp
85 90 95

Val Pro Leu Leu Asn Lys Asn Cys His Ala Gly Thr Gln Val Phe Leu
100 105 110

Cys Ser Leu Phe Ala Pro Val Cys Leu Asp Arg Pro Ile Tyr Pro Cys
115 120 125

Arg Trp Leu Cys Glu Ala Val Arg Asp Ser Cys Glu Pro Val Met Gln
130 135 140

Phe Phe Gly Phe Tyr Trp Pro Glu Met Leu Lys Cys Asp Lys Phe Pro
145 150 155 160

Glu Gly Asp Val Cys Ile Ala Met Thr Pro Pro Asn Ala Thr Glu Ala
165 170 175

Ser Lys Pro Gln Gly Thr Thr Val Cys Pro Pro Cys Asp Asn Glu Leu
180 185 190

Lys Ser Glu Ala Ile Ile Glu His Leu Cys Ala Ser Glu Phe Ala Leu
195 200 205

Arg Met Lys Ile Lys Glu Val Lys Lys Glu Asn Gly Asp Lys Lys Ile
210 215 220

Val Pro Lys Lys Lys Lys Pro Leu Lys Leu Gly Pro Ile Lys Lys Lys
225 230 235 240

Asp Leu Lys Lys Leu Val Leu Tyr Leu Lys Asn Gly Ala Asp Cys Pro
245 250 255

Cys His Gln Leu Asp Asn Leu Ser His His Phe Leu Ile Met Gly Arg
260 265 270

Lys Val Lys Ser Gln Tyr Leu Leu Thr Ala Ile His Lys Trp Asp Lys
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130

275

280

285

Lys Asn Lys Glu Phe Lys Asn Phe Met Lys Lys Met Lys Asn His Glu

290

295

Cys Pro Thr Phe Gln Ser Val Phe Lys
310

305

<210> SEQ I
<211> LENGT!
<212> TYPE:

D NO 35
H: 4469
DNA

<213> ORGANISM: Homo sapiens

<400> SEQUE!
cectgeagect
ccteegggag
accgeaggece
ccgggcaacyg
acgegegegy
gcatgggcat
tgggcgegge
cggacategg
tceceegegga
tgctggagea
tcaacaagaa
gectggacey
agccggteat
cggaggggga
aaggcacaac
atctetgtge
gcgacaagaa
aggacctgaa
tggacaacct
tgacggecat
tgaaaaacca
gtggggaggy
cacacacacg
gcattcecege
gtaaagcaag
cactgcacag
aagggggatt
tgtggatcta
cgttgtttte
ccacacttac
tcecattatcet

agtcttteeyg

NCE: 35

ccggagteag
ccggggegea
gagggcegec
ctggggactg
ggaggcggceyg
cgggegeage
gcttetggee
ccegtaccag
cctgeggetyg
cgagaccatg
ctgceacgece
gcccatctac
gcagttette
cgtcetgeate
ggtgtgtect
cagcgagttt
gattgtccce
gaagcttgtyg
cagccaccac
ccacaagtgg
tgagtgecce
agcctegggt
cactgcectg
tcectttece
ggccatttag
gaggaggtga
gggcggaaag
ttggetgate
aggtccagag
aattaaggtc
aatagtgaca

tgtgattgte

tgecegegege
ccecagecege
actggcecggy
cgecttttgt
gaggcagccce
gaggggggec
gtgggcetcgg
agcgggeget
tgccacaacg
gcggaggtga
gggacccagg
cegtgteget
ggcttcetact
gcecatgacge
ccetgtgaca
gcactgagga
aagaagaaga
ctgtacctga
ttcctecatca
gacaagaaaa
acctttcagt
ggggtgggag
tcagtagtgg
tccatageca
attaggaagg
caaaccattt
tgagagccag
tatgccttte
tagtttettt
aagcccagaa
gcaaagggac

tttgaatctg

cecgecgecee
agegecgect
gggaceggge
cceeggaggt
cgacgtegeyg
geegegyggge
ccagcgagta
tctacaccaa
tgggctacaa
agcagcaggce
tcttectetyg
ggctetgega
ggccegagat
cgeccaatge
acgagttgaa
tgaaaataaa
agcccctgaa
agaatgggge

tgggccgcaa

acaaggagtt
cegtgtttaa
¢gggggggac
acattgtaat
cgctecaaac
tttttaagat
ccaacagcaa
cagcaaaaac
aactagaaaa
ctgtetgett
agtgataagt
caggggagag

aatcagccag

300

gegeettect
cceegecage
agcagcettge
ccetggaagt
gagaacaggg
cctgggegty
cgactacgtg
gccacctcag
gaagatggtyg
cagcagctgyg
ctegetette
ggcegtgege
gcttaagtgt
caccgaagec
atctgaggece
agaagtgaaa
gttggggece
tgactgtccce
ggtgaagagc
caaaaacttc
gtgattctee
agtgcceggg
ccagtegget
cccagggtag
ccgeaatgtyg
cacagccact
tacattttge
ttctaatgat
taaatggaaa
gcagggagga
gcattgectt

tctecagatge

gctegecgea
gecegecteceg
dgcecgeggag
ttgcggcagy
cgcagagecg
ctgetggege
agcttccagt
tgcgtggaca
ctgcccaace
gtgccectge
gegecegtet
gactcegtgeg
gacaagttcc
tccaagecce
atcattgaac
aaagaaaatg
atcaagaaga
tgccaccage
cagtacttge
atgaagaaaa
¢gggggcagg
aacccgtggt
tgttcttgea
ccatggecgyg
gagcagcagce
aaaacacaaa
aacttgttygg
tggcaagtca
cagactcata
aaagtgcaag
ctetgeccac

cccaaagttt

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

1680

1740

1800

1860

1920
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cggttecctat gagccecgggg catgatctga tccccaagac atgtggaggg gcagcectgtg 1980
cctgectttyg tgtcagaaaa aggaaaccac agtgagcctg agagagacgg cgattttegg 2040
gctgagaagg cagtagtttt caaaacacat agttaaaaaa gaaacaaatg aaaaaaattt 2100
tagaacagtc cagcaaattg ctagtcaggg tgaattgtga aattgggtga agagcttagg 2160
attctaatct catgtttttt ccttttcaca tttttaaaag aacaatgaca aacacccact 2220
tatttttcaa ggttttaaaa cagtctacat tgagcatttg aaaggtgtgc tagaacaagg 2280
tctectgate cgtceccgagge tgcttceccag aggagcaget ctcceccagge atttgccaag 2340
ggaggcggat ttccctggta gtgtagetgt gtggetttece ttectgaaga gtcecegtggtt 2400
gecectagaac ctaacaccce ctagcaaaac tcacagagcet ttcegttttt ttetttectg 2460
taaagaaaca tttcctttga acttgattgc ctatggatca aagaaattca gaacagcctg 2520
cctgttecee cgcacttttt acatatattt gtttcatttc tgcagatgga aagttgacat 2580
gggtggggtg tccccatcca gcgagagagt ttcaaaagca aaacatctcect gcagttttte 2640
ccaagtaccce tgagatactt cccaaagccce ttatgtttaa tcagcgatgt atataagcca 2700
gttcacttag acaactttac ccttcttgtc caatgtacag gaagtagttc taaaaaaaat 2760
gcatattaat ttcttcccce aaagccggat tcecttaattct ctgcaacact ttgaggacat 2820
ttatgattgt ccctectgggce caatgcttat acccagtgag gatgctgcag tgaggctgta 2880
aagtggcccce ctgcggcecct agecctgacce ggagaaagga tggtagattce tgttaactcet 2940
tgaagactcc agtatgaaaa tcagcatgcce cgectagtta cctaccggag agttatcectg 3000
ataaattaac ctctcacagt tagtgatcct gtccttttaa cacctttttt gtggggttct 3060
ctctgacctt tcatcgtaaa gtgctgggga ccttaagtga tttgcctgta attttggatg 3120
attaaaaaat gtgtatatat attagctaat tagaaatatt ctacttctct gttgtcaaac 3180
tgaaattcag agcaagttcc tgagtgcgtg gatctgggtce ttagttctgg ttgattcact 3240
caagagttca gtgctcatac gtatctgctc attttgacaa agtgcctcat gcaaccgggce 3300
cctctetetg cggcagagte cttagtggag gggtttacct ggaacataag tagttaccac 3360
agaatacgga agagcaggtg actgtgctgt gcagctctct aaatgggaat tctcaggtag 3420
gaagcaacag cttcagaaag agctcaaaat aaattggaaa tgtgaatcgc agctgtgggt 3480
tttaccaccg tctgtctcag agtcccagga ccttgagtgt cattagttac tttattgaag 3540
gttttagacc catagcagct ttgtctetgt cacatcagca atttcagaac caaaagggag 3600
gctetetgta ggcacagage tgcactatca cgagectttg tttttcectcca caaagtatct 3660
aacaaaacca atgtgcagac tgattggcct ggtcattggt ctccgagaga ggaggtttge 3720
ctgtgatttg cctgtgattt cctaattatc gctagggcca aggtgggatt tgtaaagett 3780
tacaataatc attctggata gagtcctggg aggtccttgg cagaactcag ttaaatcttt 3840
gaagaatatt tgtagttatc ttagaagata gcatgggagg tgaggattcc aaaaacattt 3900
tatttttaaa atatcctgtg taacacttgg ctcttggtac ctgtgggtta gcatcaagtt 3960
ctcceccaggg tagaattcaa tcagagctcce agtttgcatt tggatgtgta aattacagta 4020
atcccatttc ccaaacctaa aatctgtttt tctcatcaga ctctgagtaa ctggttgetg 4080
tgtcataact tcatagatgc aggaggctca ggtgatctgt ttgaggagag caccctaggce 4140
agcctgcagg gaataacata ctggecgtte tgacctgttg ccagcagata cacaggacat 4200
ggatgaaatt cccgtttcct ctagtttctt cctgtagtac tcctctttta gatcctaagt 4260

ctcttacaaa agctttgaat actgtgaaaa tgttttacat tccatttcat ttgtgttgtt 4320
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tttttaactg cattttacca gatgttttga tgttatcgct tatgttaata gtaattcccg 4380
tacgtgttca ttttattttc atgctttttc agccatgtat caatattcac ttgactaaaa 4440
tcactcaatt aatcaatgaa aaaaaaaaa 4469
<210> SEQ ID NO 36

<211> LENGTH: 250

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 36

Met Ala Asp Asn Phe Ser Leu His Asp Ala Leu Ser Gly Ser Gly Asn
1 5 10 15

Pro Asn Pro Gln Gly Trp Pro Gly Ala Trp Gly Asn Gln Pro Ala Gly
20 25 30

Ala Gly Gly Tyr Pro Gly Ala Ser Tyr Pro Gly Ala Tyr Pro Gly Gln
35 40 45

Ala Pro Pro Gly Ala Tyr Pro Gly Gln Ala Pro Pro Gly Ala Tyr His
50 55 60

Gly Ala Pro Gly Ala Tyr Pro Gly Ala Pro Ala Pro Gly Val Tyr Pro
Gly Pro Pro Ser Gly Pro Gly Ala Tyr Pro Ser Ser Gly Gln Pro Ser
85 90 95

Ala Pro Gly Ala Tyr Pro Ala Thr Gly Pro Tyr Gly Ala Pro Ala Gly
100 105 110

Pro Leu Ile Val Pro Tyr Asn Leu Pro Leu Pro Gly Gly Val Val Pro
115 120 125

Arg Met Leu Ile Thr Ile Leu Gly Thr Val Lys Pro Asn Ala Asn Arg
130 135 140

Ile Ala Leu Asp Phe Gln Arg Gly Asn Asp Val Ala Phe His Phe Asn
145 150 155 160

Pro Arg Phe Asn Glu Asn Asn Arg Arg Val Ile Val Cys Asn Thr Lys
165 170 175

Leu Asp Asn Asn Trp Gly Arg Glu Glu Arg Gln Ser Val Phe Pro Phe
180 185 190

Glu Ser Gly Lys Pro Phe Lys Ile Gln Val Leu Val Glu Pro Asp His
195 200 205

Phe Lys Val Ala Val Asn Asp Ala His Leu Leu Gln Tyr Asn His Arg
210 215 220

Val Lys Lys Leu Asn Glu Ile Ser Lys Leu Gly Ile Ser Gly Asp Ile
225 230 235 240

Asp Leu Thr Ser Ala Ser Tyr Thr Met Ile
245 250

<210> SEQ ID NO 37

<211> LENGTH: 914

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 37

ccagccaacg agecggaaaat ggcagacaat ttttegetece atgatgegtt atctgggtet 60
ggaaacccaa accctcaagg atggectgge gcatggggga accagectge tggggcaggg 120
ggctacccag gggcttecta tectggggee tacceceggge aggcacccecece aggggettat 180
cctggacagg cacctccagg cgectaccat ggagcacctg gagettatce cggagcacct 240

gcacctggag tctacccagg gecacccage ggcecctgggg cctacccate ttetggacag 300
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ccaagtgecece ccggagecta ccctgccact ggecectatg gegeccectge tgggecactyg 360
attgtgectt ataacctgce tttgcectggg ggagtggtge ctcegcatget gataacaatt 420
ctgggcacgg tgaagcccaa tgcaaacaga attgetttag atttccaaag agggaatgat 480
gttgccttee actttaacce acgcttcaat gagaacaaca ggagagtcat tgtttgcaat 540
acaaagctgg ataataactg gggaagggaa gaaagacagt cggttttccc atttgaaagt 600
gggaaaccat tcaaaataca agtactggtt gaacctgacc acttcaaggt tgcagtgaat 660
gatgctcact tgttgcagta caatcatcgg gttaaaaaac tcaatgaaat cagcaaactg 720
ggaatttctg gtgacataga cctcaccagt gcttcatata ccatgatata atctgaaagg 780
ggcagattaa aaaaaaaaaa aaagaatcta aaccttacat gtgtaaaggt ttcatgttca 840
ctgtgagtga aaatttttac attcatcaat atccctcttg taagtcatct acttaataaa 900
tattacagtg aaag 914

<210> SEQ ID NO 38

<211> LENGTH: 94

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 38

Met Arg Thr Leu Ala Ile Leu Ala Ala Ile Leu Leu Val Ala Leu Gln
1 5 10 15

Ala Gln Ala Glu Pro Leu Gln Ala Arg Ala Asp Glu Val Ala Ala Ala
20 25 30

Pro Glu Gln Ile Ala Ala Asp Ile Pro Glu Val Val Val Ser Leu Ala
35 40 45

Trp Asp Glu Ser Leu Ala Pro Lys His Pro Gly Ser Arg Lys Asn Met
50 55 60

Asp Cys Tyr Cys Arg Ile Pro Ala Cys Ile Ala Gly Glu Arg Arg Tyr

Gly Thr Cys Ile Tyr Gln Gly Arg Leu Trp Ala Phe Cys Cys
85 90

<210> SEQ ID NO 39

<211> LENGTH: 3710

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 39

gaattcecctg taagecctgt tacaggggct gcaccccaga tacaacctga cctgtgtceca 60
aggcgggcaa ctcaaccctt agatattgaa tgggtcccat ggcaccaatg cttaaacacce 120
agcagcecte acaaccacag atcgtgtttt aaggatgagg aggtagttct ctggatgcac 180
aggcttcaat ccaaatgggc tcatgacgcce gcagcacaca cccagtctge agectgaaga 240
gttggagcat tgcattcaca gaaagcatcc agacatgatc atgggctcag ggatacacct 300
gttctcegat gtgtaccagt gaaggatgga aactcctatyg cctcecccagaa agcaccactce 360
aagcttttge tgaatgcttc tctgaaggcce cacaaggcetg agaggetgtg caacaccage 420
agtaaagtga atgcccagac tcccacctee tttettgggt ggecatctgg aaaggccact 480
cccacectga tggctaatge ctcagaccag ttettggece agatgatcct agacaattgt 540
ttaagcttaa actgttcatt ggccaagcaa acaggtgata gtacctctgg ggaaccacat 600
gcegegtgta catccagate tcaggagaac ccaaaaatgt ctgttccaca tagcaacaga 660

agcccaggta gecactcagte tcacctgggt gttetccaac atcccagete agcecaaatgg 720



US 7,955,805 B2
137 138

-continued
ctttcattag tttttatggt tagaccccag gtcctcggga cactgcttta gaaacacatt 780
ccaaatccte ctectgtgtge aggtggecatt cctatcccaa tctetttgeca gggcgtatac 840
tgtgatacgc agccaggctg tcccagaggce cttaaatatt cccttggtgce aggtagttca 900
gcttagccac agccaatgca tcacagggtc aactgtgtta ggagccattg agaatccata 960

gttggttgect gcctgggect ggccagggct gaccaaggta gatgagaggt tcectectgtgg 1020
agttctactt taacctcacc ttcccaccaa atttctcaac tgtccttgece accacaatta 1080
tttaatggac ccaacagaaa gtaaccccgg aaattaggac acctcatccc aaaagacctt 1140
taaatagggg aagtccactt gtgcacggct gctceccttget atagaagacce tgggacagag 1200
gactgctgte tgcecctcectet ggtcaccctyg cctagctaga ggatctgtaa gtactacaaa 1260
acttaaactt tacactgagt tttcatcatt gaagctatgc ctccaatctg acctctgact 1320
gtggggccge cccagaggga cccagegggt gaatccctge taggaacgtc tgtccggacce 1380
tctggtgact gctggggacg atggcttcca gctaacttaa tagagaaact caagcagttt 1440
ccttctaaat acacatgtca catgtcctgg ttgacatgtce cagtaagaag actatcacag 1500
gtctttggaa cattcttttg agagaaacct atttaggtcc ttggtctgtt tttcaatcag 1560
gttgtttgat ttttgctatt gagttgttgg aattccttat gtattcagat atttgcccct 1620
tctgccatgt aggttttgca aatattttct ctcattttcect gggttatctt ttcactcggt 1680
tgattgtttc ctttgctgtg cagatgcttt agecgttaaat gaagccacac ttgtctattt 1740
tcecttttat tgectgtgece tttggtgtca tagccaagaa atcattacct acatcaatgt 1800
caaaagcttt atccttctat acacttctag tagtttatgg tttcagttgt tacatttagg 1860
ttttcaattc attctgagtt gatgttccta catggtgtga gataaagatt taaatacata 1920
catatataaa atcatgaggt agtgtacact ataaatatac aattgttaat tgttactcaa 1980
gtctaagtag aggtggaaat aataaacttt ctttttttta cttaaaccac tctgtgtcac 2040
tgagctgatt tcacctttag cctgataaaa tcattgtcect ctccaccetg attcecctacag 2100
gagactactc accccataac ctcaaaaacc tcttcatgag gatggtaagt cacctgaatc 2160
ctgaagtgaa ttactcgcta ttccattgga actcatatag gacaccagaa tctagacctc 2220
cagagaacag caggacccat cttcagaaaa taagaagcat ttgttccctg agcctgttga 2280
atcaaagtgc aatttctatt ctttttggaa tgttaaaaag tgaatcataa tatttaagca 2340
ggtgaaccca cgagtaacat agcagggtct ttcttgtcat tattagctcecce aacctagcac 2400
agacattaaa ggtacagatg tatactagca tgaaactggg agaacaggag cattcgagca 2460
accttgagac caatgggcct ctcttataaa atgcacacct cctctcactg agattgagga 2520
aggtttcttg tctccgagece ttctcccagt agagctataa atccaggetg gcectectcect 2580
cceccacacag ctgctectge tectecctect ccaggtgacce ccagccatga ggaccctege 2640
catccttget geccattctee tggtggcecct gcaggceccag gctgagccac tccaggcaag 2700
agctgatgag gttgctgcag ccccggagca gattgcageg gacatcccag aagtggttgt 2760
ttcccttgeca tgggacgaaa gcttggctce aaagcatcca ggtgagagag gcaggcatge 2820
agagctgcta agtctagagg gaaggacggg agagaggttc cagagttggg tctcagcagt 2880
ctatgtcact gaggtggctt cacttagaat ctctgggcat tgattttctce atctagaaat 2940
tgaacagaga gccaaataaa cctgagaaac tttatttctc caaagacttg attccaagaa 3000
acatctgtga aattcactaa gtttaagata tgaagagaca gactagttat ttctggatct 3060

aaacaagtag acttagttgt aaagagaaca ttttactcta tctacagaag agcttttaaa 3120
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aactgcagcc aagcctgagg gtaagttcag gtgtgtgtgt gatggggcag gaatgcaaaa 3180
atgagagcaa aggagaatga gtctcaaatt ctgtgtgaca agcactgctc tgcgtgttta 3240
ttecctatecga ctgaggttgt tegtgctacce ggctgcaatg cagccagcat cacctgtcag 3300
ctagcatgtg acttccccga gattcttttt cttacccact gctaactcca tactcaattt 3360
ctcatgectect ccctgtccca ggctcaagga aaaacatgga ctgctattge agaataccag 3420
cgtgcattgc aggagaacgt cgctatggaa cctgcatcta ccagggaaga ctctgggcat 3480
tctgctgetg agecttgcaga aaaagaaaaa tgagctcaaa atttgcectttg agagctacag 3540
ggaattgcta ttactcctgt accttectget caatttectt tcectcatcte aaataaatge 3600
cttgttacaa gatttctgtg tttccacctc tttaatgtgt gatatgtgtc tgtgtcaaga 3660
cacttgggat acacgtacca aaacgcaaaa tcaaattttt gaacaatata 3710
<210> SEQ ID NO 40

<211> LENGTH: 1201

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 40

Ser Leu Trp Leu Ile Ala Ala Ala Leu Val Glu Val Arg Thr Ser Ala
1 5 10 15

Asp Gly Gln Ala Gly Asn Glu Glu Met Val Gln Ile Asp Leu Pro Ile
20 25 30

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

Glu Gly Arg Tyr Leu Ser His Thr Leu Ser Ala Ser His Lys Lys Arg
50 55 60

Ser Ala Arg Asp Val Ser Ser Asn Pro Glu Gln Leu Phe Phe Asn Ile
65 70 75 80

Thr Ala Phe Gly Lys Asp Phe His Leu Arg Leu Lys Pro Asn Thr Gln
85 90 95

Leu Val Ala Pro Gly Ala Val Val Glu Trp His Glu Thr Ser Leu Val
100 105 110

Pro Gly Asn Ile Thr Asp Pro Ile Asn Asn His Gln Pro Gly Ser Ala
115 120 125

Thr Tyr Arg Ile Arg Lys Thr Glu Pro Leu Gln Thr Asn Cys Ala Tyr
130 135 140

Val Gly Asp Ile Val Asp Ile Pro Gly Thr Ser Val Ala Ile Ser Asn
145 150 155 160

Cys Asp Gly Leu Ala Gly Met Ile Lys Ser Asp Asn Glu Glu Tyr Phe
165 170 175

Ile Glu Pro Leu Glu Arg Gly Lys Gln Met Glu Glu Glu Lys Gly Arg
180 185 190

Ile His Val Val Tyr Lys Arg Ser Ala Val Glu Gln Ala Pro Ile Asp
195 200 205

Met Ser Lys Asp Phe His Tyr Arg Glu Ser Asp Leu Glu Gly Leu Asp
210 215 220

Asp Leu Gly Thr Val Tyr Gly Asn Ile His Gln Gln Leu Asn Glu Thr
225 230 235 240

Met Arg Arg Arg Arg His Ala Gly Glu Asn Asp Tyr Asn Ile Glu Val
245 250 255

Leu Leu Gly Val Asp Asp Ser Val Val Arg Phe His Gly Lys Glu His
260 265 270

Val Gln Asn Tyr Leu Leu Thr Leu Met Asn Ile Val Asn Glu Ile Tyr
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Ile

305

Pro

Arg

Thr

Thr

Gly

385

Gly

Met

Tyr

Pro

465

Asp

Pro

Lys

Lys

Lys

545

Arg

Pro

Tyr

Arg

Thr

625

Cys

Lys

Ser

Ile

Asp

290

Met

Ser

Ser

Arg

Gly

370

Phe

Met

Gly

Trp

Asp

450

Glu

Phe

Cys

Thr

Trp

530

Gln

Thr

Met

Gln

Ala

610

Lys

His

Gln

Ile

Gly
690

275

Glu

Leu

Arg

Asp

Gln

355

Met

Ser

Glu

Ser

Ser

435

Cys

Leu

Gly

Lys

Lys

515

Cys

Asp

Cys

Pro

Leu

595

Gln

His

Leu

Leu

Cys

675

Ser

Ser

Gly

Ser

Leu

340

Asp

Cys

Ser

His

Val

420

Arg

Leu

Pro

Val

Gln

500

Lys

Tyr

Gly

Gly

Ile

580

Cys

Gln

His

Tyr

Val

660

Val

Asn

Leu

Tyr

Leu

325

Asn

Phe

His

Ala

Asp

405

Met

Cys

Leu

Gly

Gly

485

Leu

Gly

Lys

Asn

Thr

565

Asn

Asn

Cys

Trp

Cys

645

His

Arg

Lys

Gly

Ala

310

Glu

His

Gly

Pro

Phe

390

Gly

Ala

Ser

Asp

Ile

470

Tyr

Trp

Pro

Gly

Trp

550

Gly

Gly

Thr

Gln

Leu

630

Gln

Asp

Gly

Val

Val

295

Lys

Asn

Ser

Pro

Val

375

Val

Gln

Pro

Gly

Asp

455

Asn

Lys

Cys

Pro

His

535

Gly

Val

Gly

Glu

Gln

615

Pro

Ser

Gly

Glu

Glu
695

280
His

Ser

Val

Glu

Ala

360

Arg

Val

Gly

Leu

Gln

440

Pro

Tyr

Met

Ser

Leu

520

Cys

Ser

Arg

Gln

Glu

600

Arg

Tyr

Lys

Thr

Cys

680

Asp

Ile

Ile

Cys

His

345

Gly

Ser

Ala

Asn

Val

425

Glu

Phe

Ser

Cys

His

505

Asp

Met

Trp

Phe

Asp

585

Cys

Asn

Glu

Glu

His

665

Val

Lys

Asn

Ser

Arg

330

His

Met

Cys

His

Arg

410

Gln

Leu

Asp

Met

Thr

490

Pro

Gly

Trp

Thr

Arg

570

Cys

Gln

Ser

His

Thr

650

Cys

Lys

Cys

Val

Leu

315

Trp

Asp

Gln

Thr

Glu

395

Cys

Ala

Lys

His

Asp

475

Ala

Asp

Thr

Lys

Lys

555

Thr

Pro

Lys

His

Pro

635

Gly

Ser

Val

Gly

Val

300

Ile

Ala

His

Gly

Leu

380

Thr

Gly

Ala

Arg

Asp

460

Glu

Phe

Asn

Glu

Asn

540

Phe

Arg

Gly

His

Phe

620

Asp

Asp

Tyr

Gly

Val
700

285

Leu

Glu

Ser

Ala

Tyr

365

Asn

Gly

Asp

Phe

Tyr

445

Trp

Gln

Arg

Pro

Cys

525

Ala

Gly

Gln

Val

Phe

605

Glu

Pro

Val

Lys

Cys

685

Cys

Val

Arg

Gln

Ile

350

Ala

His

His

Glu

His

430

Ile

Pro

cys

Thr

Tyr

510

Ala

Asn

Ser

Cys

Asn

590

Glu

Tyr

Lys

Ala

Asp

670

Asp

Gly

Arg

Gly

Gln

335

Phe

Pro

Glu

Val

Thr

415

Arg

His

Lys

Arg

Phe

495

Phe

Ala

Gln

Cys

Asn

575

Phe

Asp

Gln

Lys

Tyr

655

Pro

Lys

Gly

Met

Asn

320

Gln

Leu

Val

Asp

Leu

400

Ala

Tyr

Ser

Leu

Phe

480

Asp

Cys

Gly

Gln

Ser

560

Asn

Glu

Phe

Asn

Arg

640

Met

Tyr

Glu

Asp
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144

705

Lys

Val

Lys
Glu
785

Val

Thr

Ser

Lys

865

Phe

Ile

Cys

Cys

Tyr

945

Pro

Thr

Asp

Pro

Cys

Pro

Ile

Ser

Leu

Phe

Ser

Leu

Leu

Gln

Ser
770

Asp

Ile

Tyr

Asn

Trp
850

Tyr

Cys

Gln

Thr

Leu

930

Cys

Cys

Cys

His

Pro

1010

Gln
1025

Lys
1040

Pro
1055

Ser
1070

Leu
1085

Ser
1100

Arg
1115

His

Gly

Ile

Ala

755

Arg

Asp

Val

Lys

Val

835

Ser

Gly

Glu

Glu

Lys

915

Gln

Met

Pro

Gly

Cys

995

Cys

Met

Leu

Pro

Asn

Val

Ser

Pro

Cys

Tyr

Gln

740

Thr

Thr

Ile

Leu

Tyr

820

Ile

Gln

Cys

Ala

Cys

900

Thr

Pro

Gly

Ala

Glu

980

Asp

Arg

Leu

725

Glu

Gly

Phe

Glu

Ile

805

Ile

Gln

Val

Arg

Asn

885

Thr

Cys

Leu

Asp

Gln

965

Gly

Gly

Thr

710

Lys

Asp

His

Ile

Ser

790

Ile

Ile

Glu

Ser

Arg

870

Lys

His

Gly

Leu

Arg

950

Trp

Thr

Glu

Val

Met

Glu

Tyr

Asp

775

Leu

Pro

His

Glu

Lys

855

Lys

Lys

Pro

Ser

Asp

935

Pro

Lys

Glu

Lys

Asn Asp Glu Pro

Glu Val

Cys

Tyr

Pro

Pro

Ile

Cys

Leu

Ser

Tyr

Ser

Asn Ser

101

Leu Ala

103

Glu Ser

104

Lys

Phe

Ala

Ile

760

Leu

His

Gln

Glu

Leu

840

Pro

Ser

Pro

Leu

Ser

920

Gly

Glu

Thr

Val

Pro
1000

Cys Leu

5

Ar
0

Cys

5

Leu Glu Al

106

0

Asp Leu Pr

His

107

Ser
109

Ser Val

Lys

110

Pro
112

5

Gl
[0}

Gl
5

As
0

Gly

Asp

Ser

745

Leu

Gly

Thr

Glu

Asp

825

Asp

Cys

Asp

Lys

Trp

905

Gly

Thr

Ser

Gly

Arg
985

Glu Ser Val Arg Ala

g Tyr

a Ala

o Arg

u Thr

y Gly

p Gly

Ser

Thr

Ile

730

Pro

Asn

Val

Asp

Asn

810

Ser

Thr

Gly

Asn

Pro

890

Val

Tyr

Asn

Arg

Pro

970

Gln

Gly

Cys

Lys

Glu

Ser

Pro

Pro

Ala

Phe

715

Pro

His

Gly

Glu

Gly

795

Asp

Val

Phe

Gly

Lys

875

Ile

Ala

Gln

Arg

Arg

955

Trp

Val

Asp

Ser

Arg

Thr

Leu

Ala

Asn

Asn

Thr

Pro

Ile

Lys

Trp

780

Pro

Thr

Pro

Glu

Gly

860

Met

Arg

Glu

Leu

Ser

940

Pro

Ser

Leu

Arg

Gly

Leu

Gly

765

Asp

Leu

Arg

Thr

Trp

845

Phe

Val

Arg

Glu

Arg

925

Val

Cys

Glu

Cys

Thr

Ala

Ala

750

Glu

Tyr

His

Ser

Ile

830

Ala

Gln

His

Met

Trp

910

Thr

His

Asn

Cys

Arg
990

Cys Gln Leu

1005

Lys

1020

Ile

1035

Ser

1050

His

1065

Val

1080

Lys

1095

Ala

1110

Leu

1125

Asp

Tyr

Ser

Pro

Ser

Met

Lys

Arg

Asp

Ala

Gln

Pro

Arg

735

Ile

Glu

Asn

Asp

Ser

815

Asn

Leu

Tyr

Arg

Cys

895

Glu

Val

Ser

Arg

Ser

975

Ala

Ile

Gly

Thr

Pro

Met

Arg

720

His

Lys

Ala

Ile

Pro

800

Leu

Ser

Lys

Thr

Ser

880

Asn

His

Arg

Lys

Val

960

Val

Gly

Phe

Tyr

Leu

Val

Thr

Ser

Ala

Arg
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Ser Ala Gln Gln Ala Gly Ser Lys Thr Val Arg Leu Val Thr Val
1130 1135 1140

Pro Ser Ser Pro Pro Thr Lys Arg Val His Leu Ser Ser Ala Ser
1145 1150 1155

Gln Met Ala Ala Ala Ser Phe Phe Ala Ala Ser Asp Ser Ile Gly
1160 1165 1170

Ala Ser Ser Gln Ala Arg Thr Ser Lys Lys Asp Gly Lys Ile Ile
1175 1180 1185

Asp Asn Arg Arg Pro Thr Arg Ser Ser Thr Leu Glu Arg
1190 1195 1200

<210> SEQ ID NO 41

<211> LENGTH: 5774

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 41

gtcactttgg ttgatagcag ccgctectggt agaggttagg acttcagetyg atggacaage 60
tggtaatgaa gaaatggtgc aaatagattt accaataaag agatatagag agtatgagct 120
ggtgactcca gtcagcacaa atctagaagg acgctatcte tcccatacte tttcectgcgag 180
tcacaaaaag aggtcagcga gggacgtgte ttccaaccct gagecagttgt tctttaacat 240
cacggcattt ggaaaagatt ttcatctgeg actaaagccce aacactcaac tagtagctcc 300
tggggetgtt gtggagtgge atgagacatce tctggtgect gggaatataa ccgatcccat 360
taacaaccat caaccaggaa gtgctacgta tagaatccgg aaaacagagce ctttgcagac 420
taactgtget tatgttggtg acatcgtgga cattccagga acctcetgttg ccatcagcaa 480
ctgtgatggt ctggctggaa tgataaaaag tgataatgaa gagtatttca ttgaaccctt 540
ggaaagaggt aaacagatgg aggaagaaaa aggaaggatt catgttgtct acaagagatc 600
agctgtagaa caggctccca tagacatgtce caaagacttce cactacagag agtcggacct 660
ggaaggcctt gatgatctag gtactgttta tggcaacatc caccagcage tgaatgaaac 720
aatgagacgc cgcagacacg cgggagaaaa cgattacaat atcgaggtac tgctgggagt 780
ggatgactct gtggteegtt tecatggcaa agagcacgte caaaactacce tectgaccect 840
aatgaacatt gtgaatgaaa tttaccatga tgagtcecte ggagtgcata taaatgtggt 900
cctggtgege atgataatge tgggatatge aaagtccatce agectcatag aaaggggaaa 960

cccatccaga agcttggaga atgtgtgteg ctgggegtcce caacagcaaa gatctgatct 1020
caaccactct gaacaccatg accatgcaat ttttttaacc aggcaagact ttggacctgce 1080
tggaatgcaa ggatatgctc cagtcaccgg catgtgtcat ccagtgagaa gttgtaccct 1140
gaatcatgag gatggttttt catctgcttt tgtagtagcc catgaaacgg gccatgtgtt 1200
gggaatggag catgatggac aaggcaacag gtgtggtgat gagactgcta tgggaagtgt 1260
catggctccce ttggtacaag cagcattcca tcgttaccac tggtcccgat gcagtggtca 1320
agaactgaaa agatatatcc attcctatga ctgtctcctt gatgaccctt ttgatcatga 1380
ttggcctaaa ctcccagaac ttcecctggaat caattattcect atggatgagce aatgtcgttt 1440
tgattttggt gttggctata aaatgtgcac cgcgttccga acctttgacce catgtaaaca 1500
gctgtggtgt agccatcctg ataatcccta cttttgtaag actaaaaagg gacctccact 1560
tgatgggact gaatgtgctg ctggaaaatg gtgctataag ggtcattgca tgtggaagaa 1620

tgctaatcag caaaaacaag atggcaattg ggggtcatgg actaaatttg gctcctgttce 1680
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tcggacatgt ggaactggtg ttcgtttcag aacacgccag tgcaataatc ccatgcccat 1740
caatggtggt caggattgtc ctggtgttaa ttttgagtac cagctttgta acacagaaga 1800
atgccaaaaa cactttgagg acttcagagc acagcagtgt cagcagcgaa actcccactt 1860
tgaataccag aataccaaac accactggtt gccatatgaa catcctgacc ccaagaaaag 1920
atgccacctt tactgtcagt ccaaggagac tggagatgtt gcttacatga aacaactggt 1980
gcatgatgga acgcactgtt cttacaaaga tccatatagc atatgtgtgc gaggagagtg 2040
tgtgaaagtg ggctgtgata aagaaattgg ttctaataag gttgaggata agtgtggtgt 2100
ctgtggagga gataattccc actgccgaac cgtgaagggg acatttacca gaactcccag 2160
gaagcttggg taccttaaga tgtttgatat acccecctggg gctagacatg tgttaatcca 2220
agaagacgag gcttctecte atattcttge tattaagaac caggctacag gccattatat 2280
tttaaatggc aaaggggagg aagccaagtc gcggaccttce atagatcttg gtgtggagtg 2340
ggattataac attgaagatg acattgaaag tcttcacacc gatggacctt tacatgatcce 2400
tgttattgtt ttgattatac ctcaagaaaa tgatacccgc tctagcctga catataagta 2460
catcatccat gaagactctg tacctacaat caacagcaac aatgtcatcc aggaagaatt 2520
agatactttt gagtgggctt tgaagagctg gtctcaggtt tccaaaccct gtggtggagg 2580
tttccagtac actaaatatg gatgccgtag gaaaagtgat aataaaatgg tccatcgcag 2640
cttctgtgag gccaacaaaa agccgaaacce tattagacga atgtgcaata ttcaagagtg 2700
tacacatcca ctctgggtag cagaagaatg ggaacactgc accaaaacct gtggaagttce 2760
tggctatcag cttcgcactg tacgctgcct tcagccactce cttgatggeca ccaaccgcete 2820
tgtgcacagc aaatactgca tgggtgaccg tcccgagage cgccggccect gtaacagagt 2880
gccctgecect gcacagtgga aaacaggacc ctggagtgag tgttcagtga cctgcggtga 2940
aggaacggag gtgaggcagg tcctctgcag ggctggggac cactgtgatg gtgaaaagcc 3000
tgagtcggtc agagcctgtce aactgcctece ttgtaatgat gaaccatgtt tgggagacaa 3060
gtccatattc tgtcaaatgg aagtgttggc acgatactgc tccataccag gttataacaa 3120
gttatgttgt gagtcctgca gcaagcgcag tagcaccctg ccaccaccat accttctaga 3180
agctgctgaa actcatgatg atgtcatctc taaccctagt gacctcccta gatctctagt 3240
gatgcctaca tcectttggtte cttatcattc agagacccct gcaaagaaga tgtctttgag 3300
tagcatctet tcagtgggag gtccaaatge atatgctget ttcaggccaa acagtaaacc 3360
tgatggtgct aatttacgcc agaggagtgc tcagcaagca ggaagtaaga ctgtgagact 3420
ggtcaccgta ccatcctcec cacccaccaa gagggtccac ctcagttcag cttcacaaat 3480
ggctgcetget tecttetttg cagccagtga ttcaataggt gettecttcecte aggcaagaac 3540
ctcaaagaaa gatggaaaga tcattgacaa cagacgtccg acaagatcat ccaccttaga 3600
aagatgagaa agtgaaccaa aaaggctaga aaccagagga aaacctggac aacctctctc 3660
ttcccatggt gcatatgctt gtttaaagtg gaaatctcta tagatcgtca gctcatttta 3720
tctgtaattg gaagaacaga aagtgctggc tcactttcta gttgctttca tcctectttt 3780
gttctgcatt gactcattta ccagaattca ttggaagaaa tcaccaaaga ttattacaaa 3840
agaaaaatat gttgctaaga ttgtgttggt cgctctctga agcagaaaag ggactggaac 3900
caattgtgca tatcagctga ctttttgttt gttttagaaa agttacagta aaaattaaaa 3960
agagatacca atggtttaca ctttaacaag aaattttgga tatggaacaa agaattctta 4020

gacttgtatt cctatttatc tatattagaa atattgtatg agcaaatttg cagctgttgt 4080
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gtaaatactg tatattgcaa aaatcagtat tattttaaga gatgtgttct caaatgattg 4140
tttactatat tacatttctg gatgttctag gtgcctgteg ttgagtattg ccttgtttga 4200
cattctatag gttaattttc aaagcagagt attacaaaag agaagttaga attacagcta 4260
ctgacaatat aaagggtttt gttgaatcaa caatgtgata cgtaaattat agaaaaagaa 4320
aagaaacaca aaagctatag atatacagat atcagcttac ctattgcctt ctatacttat 4380
aatttaaagg attggtgtct tagtacactt gtggtcacag ggatcaacga atagtaaata 4440
atgaactcgt gcaagacaaa actgaaaccc tctttccagg acctcagtag gcaccgttga 4500
ggtgtccttt gtttttgtgt gtgtgtgttc ttttttaatt ttcgcattgt tgacagatac 4560
aaacagttat actcaatgta ctgtaataat cgcaaaggaa aaagttttgg gataacttat 4620
ttgtatgttg gtagctgaga aaaatatcat cagtctagaa ttgatatttg agtatagtag 4680
agctttgggg ctttgaaggc aggttcaaga aagcatatgt cgatggttga gatatttatt 4740
ttccatatgg ttcatgttca aatgttcaca accacaatgc atctgactgc aataatgtge 4800
taataattta tgtcagtagt caccttgctc acagcaaagc cagaaatgct ctctccaggg 4860
agtagatgta aagtacttgt acatagaatt cagaactgaa gatatttatt aaaagttgat 4920
ttttttttet tgatagtatt tttatgtact aaatatttac actaatatca attacatatt 4980
ttggtaaact agagagacat aattagagat gcatgctttg ttctgtgcat agagaccttt 5040
aagcaaacta ctacagccaa ctcaaaagct aaaactgaac aaatttgatg ttatgcaaac 5100
atcttgcatt tttagtagtt gatattaagt tgatgacttg tttceccttca aggaaacatt 5160
aaattgtatg gactcagcta gctgttcaat gaaattgtga attagaaaca tttttaaaag 5220
tttttgaaag agataagtgc atcatgaatt acatgtacat gagaggagat agtgatatca 5280
gcataatgat tttgaggtca gtacctgagc tgtctaaaaa tatattatac aaactaaaat 5340
gtagatgaat taacctctca aagcacagaa tgtgcaagaa cttttgcatt ttaatcgttg 5400
taaactaaca gcttaaacta ttgactctat acctctaaag aattgctgct actttgtgca 5460
agaactttga aggtcaaatt aggcaaattc cagatagtaa aacaatccct aagccttaag 5520
tctttttttt ttcctaaaaa ttcccataga ataaaattct ctctagttta cttgtgtgtg 5580
catacatctc atccacaggg gaagataaag atggtcacac aaacagtttc cataaagatg 5640
tacatattca ttatacttct gacctttggg ctttecttttc tactaagcta aaaattcctt 5700
tttatcaaag tgtacactac tgatgctgtt tgttgtactg agagcacgta ccaataaaaa 5760
tgttaacaaa atat 5774
<210> SEQ ID NO 42

<211> LENGTH: 629

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (596) ..(596)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 42

ttttttttte agattgaaat cactttaata gcataacaac attttcagac caggagtcac 60
agatgaagaa aacattttgt cttccatttg cacaattctg gtgaggtgtg tggttgcact 120
ggacaatctt acagacacat ttttcacatt gagaacttaa taaatagata catacaatgt 180
caaactccac agacaatgag ttatgagtgt gattgttttc ttattctgec tcctetgggt 240

tgggaggttyg cttcecegttyg ggctgatgge ggctgggtee tcetaggaggg gtactcatac 300
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tccteggcac tgcgacggcec aaaatccatc cagcccatgt agtccceggtce acttatcctg 360
tggctggggt ccaggttctg caggttctta acgatggaca ttcgtccaga aggagcettte 420
cgggcctget ggatgtatct tgccagcagg gcgcccaggt gecgctceggga ctcgecatcce 480
gttctctgeg ataccctcag ctgcctacgg ggegectect ctgccecgetg cagccceggag 540
ccegegggat ctgcegggagg caccggcetge gtcagggcge cagccgecag taccgncatce 600
agcacgcaca ggcacacgcc gctgttcat 629

<210> SEQ ID NO 43

<211> LENGTH: 94

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 43

Met Ser Val Lys Gly Met Ala Ile Ala Leu Ala Val Ile Leu Cys Ala
1 5 10 15

Thr Val Val Gln Gly Phe Pro Met Phe Lys Arg Gly Arg Cys Leu Cys
20 25 30

Ile Gly Pro Gly Val Lys Ala Val Lys Val Ala Asp Ile Glu Lys Ala
Ser Ile Met Tyr Pro Ser Asn Asn Cys Asp Lys Ile Glu Val Ile Ile
Thr Leu Lys Glu Asn Lys Gly Gln Arg Cys Leu Asn Pro Lys Ser Lys
65 70 75 80
Gln Ala Arg Leu Ile Ile Lys Lys Val Glu Arg Lys Asn Phe

85 90

<210> SEQ ID NO 44

<211> LENGTH: 1371

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 44

ctccttccaa gaagagcagce aaagctgaag tagcagcaac agcaccagca gcaacagcaa 60
aaaacaaaca tgagtgtgaa gggcatggct atagccttgg ctgtgatatt gtgtgctaca 120
gttgttcaag gcttccccat gttcaaaaga ggacgctgtce tttgcatagg ccctggggta 180
aaagcagtga aagtggcaga tattgagaaa gcctccataa tgtacccaag taacaactgt 240
gacaaaatag aagtgattat taccctgaaa gaaaataaag gacaacgatg cctaaatccc 300
aaatcgaagc aagcaaggct tataatcaaa aaagttgaaa gaaagaattt ttaaaaatat 360
caaaacatat gaagtcctgg aaaagggcat ctgaaaaacc tagaacaagt ttaactgtga 420
ctactgaaat gacaagaatt ctacagtagg aaactgagac ttttctatgg ttttgtgact 480
ttcaactttt gtacagttat gtgaaggatg aaaggtgggt gaaaggacca aaaacagaaa 540
tacagtcttc ctgaatgaat gacaatcaga attccactgc ccaaaggagt ccagcaatta 600
aatggatttc taggaaaagc taccttaaga aaggctggtt accatcggag tttacaaagt 660
gctttcacgt tcecttacttgt tgtattatac attcatgcat ttctaggcta gagaaccttce 720
tagatttgat gcttacaact attctgttgt gactatgaga acatttctgt ctctagaagt 780
tatctgtctg tattgatctt tatgctatat tactatctgt ggttacagtg gagacattga 840
cattattact ggagtcaagc ccttataagt caaaagcatc tatgtgtcgt aaagcattcce 900
tcaaacattt tttcatgcaa atacacaytt ctttccccaa atatcatgta gcacatcaat 960

atgtagggaa acattcttat gcatcatttg gtttgtttta taaccaattc attaaatgta 1020
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attcataaaa tgtactatga aaaaaattat

atttcataac

caaattagca gcaccggtct

gagatgtttt gaagcaatta ggatatgtgt

gtataaatga tagcaatatc ttggacacat

gaaaaatgtt gaaaaataag caaatgtata

tgtctcttag aaaaatacat aatctaatca

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

<400>

SEQ ID NO 45
LENGTH: 251
TYPE: PRT
ORGANISM: Homo sapiens

SEQUENCE: 45

Met Thr Arg Leu Thr Val Leu Ala

1

Ser Arg Ala Gly Ser Ser Pro Leu

20

Ala Arg Pro Arg Gln Phe Pro Phe

35 40

Arg His Phe Cys Gly Gly Ala Leu

50

55

Ala Ala Ser Cys Phe Gln Ser Gln

65

70

Leu Gly Ala Tyr Asp Leu Arg Arg

85

Phe Ser Ile Ser Ser Met Ser Glu

Leu Asn Asp Leu Met

100

Leu Leu Gln

115 120

Ser Ser Val Thr Ile Leu Pro Leu

130

135

Ala Gly Thr Arg Cys Gln Val Ala

145

150

Gly Arg Leu Ser Arg Phe Pro Arg

165

Glu Asp Gln Cys Arg Pro Asn Asn

180

Arg Gly Gly Ile Cys Asn Gly Asp

195 200

Gly Leu Ala His Gly Val Ala Ser

210

215

Gly Pro Asp Phe Phe Thr Arg Val

225

230

Gly Val Leu Asn Asn Pro Gly Pro

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

<400>

245

SEQ ID NO 46

LENGTH: 5002

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 46

acgctatggyg
taatttgatg
gtttactgta
ttgaaataca
cctagcaate

aaaaaaaaaa

Leu Leu Ala
10

Leu Asp Ile
25

Leu Ala Ser

Ile His Ala

Asn Pro Gly

75

Arg Glu Arg
90

Asn Gly Tyr
105

Leu Asp Arg

Pro Leu Gln

Gly Trp Gly

155

Phe Val Asn
170

Val Cys Thr

185

Gly Gly Thr

Phe Ser Leu

Ala Leu Phe
235

Gly Pro Ala
250

atactggcaa cagtgcacat
tttttcaact tttattcatt
ctttttgttt tgatcegttt
aaatgttttt gtctaccaaa
acttttactt tttgtaattc

aaaaaaaaaa a

Gly Leu Leu Ala Ser
15

Val Gly Gly Arg Lys
Ile Gln Asn Gln Gly
45
Arg Phe Val Met Thr
Val Ser Thr Val Val
80

Gln Ser Arg Gln Thr
95

Asp Pro Gln Gln Asn
110

Glu Ala Asn Leu Thr
125

Asn Ala Thr Val Glu
140

Ser Gln Arg Ser Gly
160

Val Thr Val Thr Pro
175

Gly Val Leu Thr Arg
190

Pro Leu Val Cys Glu
205

Gly Pro Cys Gly Arg

220

Arg Asp Trp Ile Asp
240

ggatccactg gttectgaca cectcacctyg cecctggggg tgtggecate ttetagagag

ggaaactgag gatcagtgca gaatgtaggg ggagcccagg ctggeccagg gagcagttgg

1080

1140

1200

1260

1320

1371

60

120
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cggtggagge cttgggcaat ttcecegtgtt cccactgagt ggggctgtece ctgggectgyg 180
gcggggacgce caccaactgc caaggcctgt gtataaggge agccgccgcce ttagccacag 240
acctgeccceg ccatgacceg gctgacagte ctggecctge tggetggtet getggeatcec 300
tcgagggeceg gtgagtgect ctetgtgeeg gtggtcccee atctgtgeta gggcccgget 360
gccagggcag aactcagact taaagcacag agaaggcaag cggcttggece tgggtcacac 420

agccageccg gectggacga tcccgcgaaa ggcegtgaggg cggacggtgt gegggactca 480

ggggecccect gtcectecttag ggagtgggac gatgggggag ggtgggtccce cececgecagecce 540

cactgggtgg atagagctga ggctgcagcet tcacacgccce teccggcecac tgtgtggatt 600
cttggggatc tcagagetgt ctececccga ceccaggctee ageccccttt tggacategt 660
tggcggecgyg aaggcegagge cccgecagtt ccegttectg gectccatte agaatcaagg 720
caggcacttce tgegggggtyg cectgatcca tgcccgette gtgatgaceg cggcecagety 780

cttccaaagc cagtgagggg tcctggggag ggggcctagg gggcattggg gctcagagaa 840
ggggcttggg gggcttagge attcagtggg ggtgcttggt aggtgaggag gggaggggat 900
tgcaaaagga ggggctcagg gaaaggaggg ggcttggaga gggaaatggg gactgagttg 960
aggagggacc caaggatatt ggggggctca gatggaggag gcccagagaa gggaaggggg 1020
tcagatggag gaggcccaga gaaaggaaga ggctcagatg gaggaggtgce agtgaaggaa 1080
agggggtcag atgggggagg cccagagaag ggaaggggct cagatggagg agggggccca 1140
gagaaaggaa ggggctcaga tggaggaggt gcagagaagg gaagggggtc agatgggggy 1200
aggcccagag aagggaaggg gctcagatgg aggaggtgca gagaagggaa ggggctcaga 1260
tggaggaggt gcagagaaga gaagggcctc agatggagga ggtgcagaga agagaagggc 1320
ctcagatgga ggaggtgcag agaagggaag ggcctcagat ggaggaggtg cggagaaggg 1380
aagggggtca gatggaggag gtgcagagaa gggaaggggg tcagatgggg gaggcccagg 1440
gaagggaagg ggctcagatg gaggaggggc agagaaggga agggggtcag atgggggagg 1500
cccagggaag ggaaggggct cagatggggg aggcgcagag aagggaaggg ggtcagatgg 1560
aggaggtgca gagaagggaa gggggtcaga tgggggaggc ccagataagg gaatggggtc 1620
agatggggga ggtgcagaga agggaagggg dtcagatggg ggaggcccag ataagggaag 1680
gggctcagat ggaggaggtg cagagaaggg gagggggtca gatggaggag gctcagagaa 1740
gggaagggac tcagatggag gagggggcgce agagaagaga aggggctcag atggaggagy 1800
aggcgcagag aagggaaggg gctcaagatg ggaagggggc cctggaaagt ctcggetcetg 1860
cttctgtaaa agcgggggag ttttcagggt gaaggattge agtctgcagg ctgggatccce 1920
ccctaatttg caagccgget tgctcectgtge ccaggcccca gectggtgte cteectetge 1980
cctttectee getactcecteca ggaacccegg ggttagcace gtggtgctgg gtgcctatga 2040
cctgaggcgg cgggagaggc agtcccgcca gacgttttcc atcagcagca tgagcgagaa 2100
tggctacgac ccccagcaga acctgaacga cctgatgctg cttcaggtga gaggatggtg 2160
ccacctgtga tcccagcacc tcgggaggcce gacgttagcc agggaaacaa gtccaaactt 2220
ggtctctaca aaaaaataca aaaattagcc gggagtggtg gcgcgcacct gtggcccctg 2280
tgcttcagga ggccgaggeg gaaggacggce ttgaggtcag gagttcgaga ccagectggg 2340
caacatggcc aaactcagtc tctacaaaaa tatatatgtg tgtgtgtgtg tgtgtgtgtg 2400
tgtgtgtgtg tgtgtatctt gccgggtgag gtggctcatg cctgtaatec cagcattttg 2460

ggaggccgag gtgggcggat cacgaggtca ggagattgag accagectgg ccaacatggt 2520
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gaaaccccat ctctactaaa aatacaaaaa ttagccaggc atggcagcgg gcgcectctag 2580
tcccagectac tcaggaggct gaggcaggag aatcgcttga acccgggagg cggagcettge 2640
agtgagccga gatcgcgccce ctgcactcca gcctgggtaa cagagccaga ccctatctca 2700
aaaaaaactt ccaaaaacaa tacagcaaca catacagatg taccacggtt cgcgtatgga 2760
gcctectgtt ggtggagact gacgtcgttt tcaaatgctt ttgctatgac agaatcatgt 2820
gaatgttttt catgtttggt ttttttcttt gagaaaatga taaaattatc tcaaaaatat 2880
cattaaaaaa tttaaaaaag tagagacggg ggtttcacct tgttggccag tttggtcteg 2940
aactcctgge ctcaagtgat ccacccacct tggectegeca acgtgetggg aatacaggceyg 3000
tgagccaccg cacccggecce ctgccgggaa ttaaacgcaa accacttaca gactacagtt 3060
aatgtcgcectg acacttctge tcccaggggt ccccatgagg ctcecagtcecce cagggccacce 3120
ctcecectgac tecatttect tecccagetg gaccgtgagg ccaacctcac cagcagcgtg 3180
acgatactgc cactgcctct gcagaacgcc acggtggaag ccggcaccag atgccaggtg 3240
gceggetggg ggagecageg cagtgggggg cgtctctece gtttteccag gtttgtcaac 3300
gtgactgtga cccccgagga ccagtgtcge cccaacaacg tgtgcaccgg tgtgctcacce 3360
cgccgeggtg gcatctgcaa tgtgagtgct ccectgtggeg ggaggagggg tcecctgagagg 3420
tactgagctc tccgtggcag gagaaagcaa gtgcaggctg agggcggcac agcagggggy 3480
ccccaggatt gagcatttte acggtaggag aaacagtatc tttttttttt tttttgagac 3540
agagtctcge tctgtcecgeece aggctggagt gtagtggegt gatcteggeg gctcactgcea 3600
acctcecgect cctgggttca agcgattcte ctgcctcage ctectaagta getgggatta 3660
caggcatgcg ccaccacgcec cggctaattt tgtattttta gtagagacag ggtttctcca 3720
tgtgggtcag gctggtcteg aactcctgac ctcatgateg acccaccttg gecctceccaaa 3780
gtgttaggat aacaggcatg agccaccgtg cctggctgag aaacagtagce tatcaaacgce 3840
cggctgtgag ccacgtctgt gectgggggtt ggggacccag caggcatggt agagcceggtce 3900
actgagggac tcaggcgtgt gattgccagg ggaggggcac ctggcccagce ctggaggtgce 3960
caggaagctc cagaaagcaa ctgatcccaa agtccactag cagttaacca gggcagagaa 4020
agagaagagc catgcaaagg ccctggggct ggatcaggac ttgtaggttc caggggcagce 4080
aagaggcctce tgcagttctg gggtggegtg ggagccaggce cctgggacgce cctgacacag 4140
ctgctgectg cccaggggga cgggggcace ccectegtet gegagggect ggeccacgge 4200
gtggectect ttteectggg gecctgtgge cgaggccctg acttcttcac ccgagtggey 4260
ctctteccgag actggatcga tggtgttecte aacaacccgg gaccggggcece agcectagggg 4320
ggcctgtgac ctcccatgga gcccagccece cgcecctccac acctceceggeg ctecgcaccee 4380
acctcccacg gccccgecece tgcccccget ccggccagag gggccctgge tgtaataaag 4440
aagccgatcet ctectectget cctggtttet gttcattggt gggggagggg gctgtgggga 4500
cgcgtgagtg gcaccttcac cggceccttagg ggcacccacce gcaggtgcac tgcctgtgcea 4560
gatgtcagat gttcagagat tccctcaaag cccggggaag caggggctgg tgttatctge 4620
acccgacagce ggggtgttgg ggggaggccce aggttcagag aggttgggtg gctgcccaga 4680
ggtcacacag tgaatgccge ccagcacttt gggaggccga ggtgggcgga tcacctgagg 4740
tcaggagttc aagaccagcc cggccaacct ggtgaaaccc catctctata aaaatacaaa 4800
aattagccgg gcatgatgge gggegectgt aatcccagtt acttgggagg ctgaggcagg 4860

agaatcacct gaacceggga ggcggaggtt gcagegaace gagatggege cactgcacte 4920
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cagcetggge gacagcgaga ctccagctca aaaaaaaaca aaaaccacgg gagaaaacgg 4980
ggaacattct cctcttggat cc 5002
<210> SEQ ID NO 47

<211> LENGTH: 687

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 47

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

Cys Leu Leu Leu Thr Gly Ser Ser Ser Gly Ser Lys Leu Lys Asp Pro
20 25 30

Glu Leu Ser Leu Lys Gly Thr Gln His Ile Met Gln Ala Gly Gln Thr
Leu His Leu Gln Cys Arg Gly Glu Ala Ala His Lys Trp Ser Leu Pro
50 55 60

Glu Met Val Ser Lys Glu Ser Glu Arg Leu Ser Ile Thr Lys Ser Ala
65 70 75 80

Cys Gly Arg Asn Gly Lys Gln Phe Cys Ser Thr Leu Thr Leu Asn Thr
85 90 95

Ala Gln Ala Asn His Thr Gly Phe Tyr Ser Cys Lys Tyr Leu Ala Val
100 105 110

Pro Thr Ser Lys Lys Lys Glu Thr Glu Ser Ala Ile Tyr Ile Phe Ile
115 120 125

Ser Asp Thr Gly Arg Pro Phe Val Glu Met Tyr Ser Glu Ile Pro Glu
130 135 140

Ile Ile His Met Thr Glu Gly Arg Glu Leu Val Ile Pro Cys Arg Val
145 150 155 160

Thr Ser Pro Asn Ile Thr Val Thr Leu Lys Lys Phe Pro Leu Asp Thr
165 170 175

Leu Ile Pro Asp Gly Lys Arg Ile Ile Trp Asp Ser Arg Lys Gly Phe
180 185 190

Ile Ile Ser Asn Ala Thr Tyr Lys Glu Ile Gly Leu Leu Thr Cys Glu
195 200 205

Ala Thr Val Asn Gly His Leu Tyr Lys Thr Asn Tyr Leu Thr His Arg
210 215 220

Gln Thr Asn Thr Ile Ile Asp Val Gln Ile Ser Thr Pro Arg Pro Val
225 230 235 240

Lys Leu Leu Arg Gly His Thr Leu Val Leu Asn Cys Thr Ala Thr Thr
245 250 255

Pro Leu Asn Thr Arg Val Gln Met Thr Trp Ser Tyr Pro Asp Glu Lys
260 265 270

Asn Lys Arg Ala Ser Val Arg Arg Arg Ile Asp Gln Ser Asn Ser His
275 280 285

Ala Asn Ile Phe Tyr Ser Val Leu Thr Ile Asp Lys Met Gln Asn Lys
290 295 300

Asp Lys Gly Leu Tyr Thr Cys Arg Val Arg Ser Gly Pro Ser Phe Lys
305 310 315 320

Ser Val Asn Thr Ser Val His Ile Tyr Asp Lys Ala Phe Ile Thr Val
325 330 335

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

Tyr Arg Leu Ser Met Lys Val Lys Ala Phe Pro Ser Pro Glu Val Val
355 360 365
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Trp Leu Lys
370

Thr Arg Gly
385

Gly Asn Tyr

Asn Leu Thr

Lys Ala Val

435

Arg Gln Ile
450

Lys Trp Phe
465

Asp Phe Cys

Asn Met Gly

Glu Gly Lys

515

Ile Ser Gly
530

Gly Arg Asn
545

Val Asn Leu

Cys Thr Val

Arg Thr Val

595

Met Ala Ile
610

Asn Val Ser
625

Val Tyr Thr

Gly Glu His

Lys Ser Thr
675

<210> SEQ I
<211> LENGT!
<212> TYPE:

Asp Gly Leu Pro Ala

375

Tyr Ser Leu Ile Ile
390

Thr Ile Leu Leu Ser

405

Ala Thr Leu Ile Val

420

Ser Ser Phe Pro Asp

440

Leu Thr Cys Thr Ala

455

Trp His Pro Cys Asn
470

Ser Asn Asn Glu Glu

485

Asn Arg Ile Glu Ser

500

Asn Lys Met Ala Ser

520

Ile Tyr Ile Cys Ile

535

Ile Ser Phe Tyr Ile
550

Glu Lys Met Pro Thr

565

Asn Lys Phe Leu Tyr

580

Asn Asn Arg Thr Met

600

Thr Lys Glu His Ser

615

Leu Gln Asp Ser Gly
630

Gly Glu Glu Ile Leu

645

Cys Asn Lys Lys Ala

660

Arg Asn Asp Cys Thr

D NO 48
H: 2651
DNA

680

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 48

gcggacacte
tegggtgeag
ggctggagee
gactctggeg
gcgetcacea

ctgcttetea

ctecteggete
cggccagegg
gcgagacggyg
gcegggtegt
tggtcagcta

caggatctag

cteeceggea
gcctggegge
cgctecaggge
tggceggggy
ctgggacace

ttcaggttea

Thr Glu Lys
Lys Asp Val
395

Ile Lys Gln
410

Asn Val Lys
425

Pro Ala Leu
Tyr Gly Ile
His Asn His

475

Ser Phe Ile
490

Ile Thr Gln
505

Thr Leu Val
Ala Ser Asn
Thr Asp Val

555

Glu Gly Glu
570

Arg Asp Val
585

His Tyr Ser
Ile Thr Leu
Thr Tyr Ala

635

Gln Lys Lys
650

Val Phe Ser
665

Thr Gln Ser

gceggeggcegy
gaggattacc
gceggggecgy
agegegggea
ggggtectge

aaattaaaag

Ser

380

Thr

Ser

Pro

Tyr

Pro

460

Ser

Leu

Arg

Val

Lys

540

Pro

Asp

Thr

Ile

Asn

620

Cys

Glu

Arg

Asn

Ala

Glu

Asn

Gln

Pro

445

Gln

Glu

Asp

Met

Ala

525

Val

Asn

Leu

Trp

Ser

605

Leu

Arg

Ile

Ile

Val
685

Arg

Glu

Val

Ile

430

Leu

Pro

Ala

Ala

Ala

510

Asp

Gly

Gly

Lys

Ile

590

Lys

Thr

Ala

Thr

Ser

670

Lys

ctcggagegyg

cggggaagtyg

cggcggcgaa

ccgggcgage

tgtgegeget

atcctgaact

Tyr Leu

Asp Ala
400

Phe Lys
415

Tyr Glu

Gly Ser

Thr Ile

Arg Cys

480

Asp Ser
495

Ile Ile

Ser Arg

Thr Val

Phe His
560

Leu Ser
575

Leu Leu

Gln Lys

Ile Met

Arg Asn
640

Ile Arg
655

Lys Phe

His

geteegggge
gttgtctect
cgagaggacyg
aggecgegte
gctecagetgt

gagtttaaaa

60

120

180

240

300

360
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ggcacccagce acatcatgca agcaggccag acactgcatc tccaatgcag gggggaagca 420
gcccataaat ggtctttgcce tgaaatggtg agtaaggaaa gcgaaaggct gagcataact 480
aaatctgcct gtggaagaaa tggcaaacaa ttctgcagta ctttaacctt gaacacagct 540
caagcaaacc acactggctt ctacagctgc aaatatctag ctgtacctac ttcaaagaag 600
aaggaaacag aatctgcaat ctatatattt attagtgata caggtagacc tttcgtagag 660
atgtacagtg aaatccccga aattatacac atgactgaag gaagggagct cgtcattccce 720
tgccgggtta cgtcacctaa catcactgtt actttaaaaa agtttccact tgacactttg 780
atccctgatg gaaaacgcat aatctgggac agtagaaagg gcttcatcat atcaaatgceca 840
acgtacaaag aaatagggct tctgacctgt gaagcaacag tcaatgggca tttgtataag 900
acaaactatc tcacacatcg acaaaccaat acaatcatag atgtccaaat aagcacacca 960

cgcccagtca aattacttag aggccatact cttgtcectca attgtactge taccactccce 1020
ttgaacacga gagttcaaat gacctggagt taccctgatg aaaaaaataa gagagcttcc 1080
gtaaggcgac gaattgacca aagcaattcc catgccaaca tattctacag tgttcttact 1140
attgacaaaa tgcagaacaa agacaaagga ctttatactt gtcgtgtaag gagtggacca 1200
tcattcaaat ctgttaacac ctcagtgcat atatatgata aagcattcat cactgtgaaa 1260
catcgaaaac agcaggtgct tgaaaccgta gctggcaagce ggtcttaccg gctctctatg 1320
aaagtgaagg catttcccte geccggaagtt gtatggttaa aagatgggtt acctgcgact 1380
gagaaatctg ctcgctattt gactcgtgge tactcgttaa ttatcaagga cgtaactgaa 1440
gaggatgcag ggaattatac aatcttgctg agcataaaac agtcaaatgt gtttaaaaac 1500
ctcactgcca ctctaattgt caatgtgaaa ccccagattt acgaaaaggc cgtgtcatcg 1560
tttccagacc cggctctcecta cccactggge agcagacaaa tcctgacttg taccgcatat 1620
ggtatcccte aacctacaat caagtggttc tggcacccct gtaaccataa tcattccgaa 1680
gcaaggtgtg acttttgttc caataatgaa gagtccttta tcctggatgce tgacagcaac 1740
atgggaaaca gaattgagag catcactcag cgcatggcaa taatagaagg aaagaataag 1800
atggctagca ccttggttgt ggctgactct agaatttctg gaatctacat ttgcataget 1860
tccaataaag ttgggactgt gggaagaaac ataagctttt atatcacaga tgtgccaaat 1920
gggtttcatg ttaacttgga aaaaatgccg acggaaggag aggacctgaa actgtcttge 1980
acagttaaca agttcttata cagagacgtt acttggattt tactgcggac agttaataac 2040
agaacaatgc actacagtat tagcaagcaa aaaatggcca tcactaagga gcactccatce 2100
actcttaatc ttaccatcat gaatgtttcc ctgcaagatt caggcaccta tgcctgcaga 2160
gccaggaatg tatacacagg ggaagaaatc ctccagaaga aagaaattac aatcagaggt 2220
gagcactgca acaaaaaggc tgttttctct cggatctcca aatttaaaag cacaaggaat 2280
gattgtacca cacaaagtaa tgtaaaacat taaaggactc attaaaaagt aacagttgtc 2340
tcatatcatc ttgatttatt gtcactgttg ctaactttca ggctcggagg agatgctcect 2400
cccaaaatga gttcggagat gatagcagta ataatgagac ccccgggctce cagcectctggg 2460
ccececccatte aggccgaggg ggctgctceccecg gggggccgac ttggtgcacg tttggatttg 2520
gaggatcccect gcactgectt ctetgtgttt gttgetettg ctgttttete ctgectgata 2580
aacaacaact tgggatgatc ctttccattt tgatgccaac ctctttttat ttttaagegg 2640

cgecctatag t 2651
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<210>
<211>
<212>
<213>

<400>

SEQ ID NO 49

LENGTH:

TYPE:

PRT

ORGANISM:

SEQUENCE :

Met Ser Asp Ser

1

Asn As

Arg Le

Gln Le

50

Gly Se

Leu Il

Leu Gl

Val Tr

Cys G1

13

Tyr Al
145

Cys Ph

p Gly

u Gln

35

u Phe

r Leu

e Phe

n Glu

p Thr

115

y Leu
o}

a Gly

e Trp

Phe Tyr Phe

Asn Se

Ile As

21

Thr Se
225

r Val
195

n Asp
0

r Thr

Leu Thr Leu

Ala Th

r Ile

Ala Tyr Ala

Arg Th
29

Glu Ly
305

Val Me

Tyr Al

275
r Val
o]
s Asn

t Gly

a Val

Glu Tyr Thr

Gly Al
37

Thr Gl

355

a Leu
]

Yy Arg

Phe

20

Asp

Arg

Cys

Gly

Leu

100

Asn

Leu

Ile

Val

Arg

180

Gly

Ala

Ile

Val

Gly

260

Lys

Ala

Leu

Phe

Ala

340

Pro

Asn

Ala

1321

Homo sapiens

49

Val

Glu

Glu

Phe

Ala

Thr

85

Gln

Ser

Asn

Ala

Ile

165

Arg

Glu

Ile

Cys

Ile

245

Leu

Ala

Ala

Val

Phe

325

Phe

Gly

Leu

Ala

Ile

Ser

Lys

Ser

Phe

70

Met

Ile

Ser

Ile

Val

150

Ala

Ile

Leu

Ala

Gly

230

Ile

Ser

Gly

Phe

Phe

310

Thr

Trp

Thr

Gly

Ala

Leu

Asp

Lys

Ser

55

Leu

Thr

Pro

Leu

Glu

135

Ala

Ala

Met

Asn

Asp

215

Phe

Ser

Val

Val

Gly

295

Ala

Gly

Tyr

Leu

Asn

375

Thr

Arg

Lys

Gly

40

Ser

His

Asp

Gly

Asn

120

Ser

Val

Ala

Arg

Thr

200

Gln

Leu

Val

Ser

Val

280

Gly

Gln

Phe

Gly

Val

360

Ala

Ser

Ser

Ser

25

Asp

Thr

Gly

Val

Lys

105

Gln

Glu

Leu

Arg

Met

185

Arg

Met

Leu

Ser

Lys

265

Ala

Glu

Arg

Val

Ser

345

Gln

Ser

Ile

Ile

10

Tyr

Gly

Asp

Ile

Phe

90

Ala

Asn

Met

Ile

Gln

170

Glu

Phe

Ala

Gly

Pro

250

Phe

Asp

Lys

Trp

Trp

330

Thr

Ile

Pro

Phe

Lys

Asn

Val

Ile

Ala

75

Ile

Cys

Met

Ile

Thr

155

Ile

Ile

Ser

Leu

Phe

235

Leu

Thr

Glu

Arg

Gly

315

Cys

Leu

Phe

Cys

Glu

Lys

Asn

Arg

Trp

60

Gln

Asp

Val

Thr

Lys

140

Gly

Gln

Gly

Asp

Phe

220

Phe

Ile

Asp

Val

Glu

300

Ile

Leu

Val

Leu

Leu

380

Thr

Phe

Asp

Val

45

Leu

Pro

Tyr

Asn

Asn

125

Phe

Tyr

Lys

Trp

Asp

205

Ile

Arg

Gly

Tyr

Ile

285

Val

Arg

Ile

Leu

Ser

365

Glu

Ile

Gly

Lys

30

Gly

Met

Gly

Asp

Asn

110

Gly

Ala

Ile

Met

Phe

190

Ile

Gln

Gly

Ile

Glu

270

Ser

Glu

Lys

Phe

Asp

350

Val

Ala

Asp

Glu

15

Lys

Phe

Phe

Val

Val

Thr

Thr

Ser

Gln

Arg

175

Asp

Asn

Arg

Trp

Gly

255

Leu

Ser

Arg

Gly

Leu

335

Glu

Ile

Phe

Arg

Glu

Ser

Phe

Val

Leu

80

Glu

Ile

Arg

Tyr

Ile

160

Lys

Cys

Lys

Met

Lys

240

Ala

Lys

Met

Tyr

Ile

320

Cys

Gly

Val

Ala

Lys
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385

Pro

Lys

Pro

Glu

Leu

465

Val

Gln

Ala

Val

Pro

545

Gly

Pro

Ser

Thr

Thr

625

Glu

Gln

Thr

Asp

Tyr

705

Tyr

Glu

Pro

Thr

Ile

785

Leu

Ile

Gly

Glu

Met

450

Gln

Asp

Ile

Glu

Gln

530

Gln

Gly

Lys

Glu

Ile

610

Ile

Glu

Ser

Glu

Ser

690

Leu

Glu

Pro

Tyr

Pro

770

Pro

Phe

Ile

Glu

Val

435

Thr

Leu

Gly

Gly

Asn

515

Ala

Gln

Gln

Ile

Ala

595

Ile

Ile

Leu

Gln

Asp

675

Leu

Val

Glu

Ala

Met

755

Leu

Asp

Val

Asp

Ile

420

Lys

Ala

Ile

His

Ile

500

Ile

Ala

Phe

Lys

Leu

580

Met

Ser

Gly

Leu

Gly

660

Asp

Arg

His

Asp

Pro

740

Leu

Tyr

Lys

Ala

Cys

405

Glu

Ile

Leu

Gln

Asp

485

Val

Arg

Lys

Asp

Gln

565

Leu

Val

Val

Phe

Glu

645

Asn

Met

Ala

Glu

Arg

725

Val

Val

Ala

Glu

Met
805

390

Met

Phe

Leu

Val

Arg

470

Ile

Glu

Tyr

Glu

Thr

550

Arg

Leu

Gln

Ala

Glu

630

Arg

Gln

Leu

Ser

Pro

710

Lys

Arg

Gly

Phe

Glu

790

Gly

Ser

His

Asn

Gly

455

Phe

Arg

Gln

Gly

Ala

535

Leu

Val

Asp

Glu

His

615

His

Lys

Ala

Ala

Ile

695

Pro

Asp

Arg

Ser

Leu

775

Gln

Cys

Glu

Asn

Asp

440

Pro

Tyr

Ser

Glu

Arg

520

Asn

Val

Ala

Met

Val

600

Arg

Gly

Gly

Leu

Arg

680

Arg

Leu

Lys

Ile

Val

760

Phe

Arg

Val

Asp

Val

425

Leu

Ser

Asp

Leu

Pro

505

Glu

Ala

Gly

Ile

Ala

585

Leu

Leu

Thr

Val

Asn

665

Thr

Gln

Ala

Asp

Leu

745

Gly

Ser

Ser

Ser

Gly

410

Thr

Asn

Gly

Pro

Asn

490

Val

Asp

Tyr

Glu

Ala

570

Thr

Ser

Ser

Ala

Tyr

650

Glu

Phe

Arg

Val

Ile

730

Lys

Ala

Gln

Gln

Leu
810

395

Tyr

Phe

Met

Ala

Cys

475

Ile

Leu

Ala

Asn

Gly

555

Arg

Ser

Lys

Thr

Val

635

Phe

Glu

Ser

Ser

Val

715

Pro

Phe

Ala

Ile

Ile

795

Phe

Lys

His

Val

Gly

460

Glu

Gln

Phe

Thr

Phe

540

Gly

Ala

Ala

Ile

Val

620

Glu

Thr

Asp

Arg

Lys

700

Asp

Val

Ser

Val

Leu

780

Asn

Thr

Leu

Tyr

Ile

445

Lys

Gly

Trp

Ser

Met

525

Ile

Gly

Leu

Leu

Gln

605

Arg

Arg

Leu

Ile

Gly

685

Ser

His

Gln

Ala

Asn

765

Gly

Gly

Gln

Asp

Pro

430

Lys

Ser

Met

Leu

Thr

510

Glu

Met

Gln

Ile

Asp

590

His

Ala

Gly

Val

Lys

670

Ser

Gln

Lys

Glu

Pro

750

Gly

Thr

Val

Phe

Arg

415

Ser

Pro

Thr

Val

Arg

495

Thr

Asp

Asp

Met

Arg

575

Asn

Gly

Ala

Thr

Thr

655

Asp

Tyr

Leu

Ser

Glu

735

Glu

Thr

Phe

Cys

Leu
815

400

Ile

Arg

Gly

Ala

Thr

480

Asp

Ile

Ile

Leu

Ser

560

Asn

Glu

His

Asp

His

640

Leu

Ala

Gln

Ser

Thr

720

Val

Trp

Val

Ser

Leu

800

Gln
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Gly Tyr Ala Phe Ala Lys Ser Gly Glu Leu Leu Thr Lys Arg Leu Arg
820 825 830
Lys Phe Gly Phe Arg Ala Met Leu Gly Gln Asp Ile Ala Trp Phe Asp
835 840 845
Asp Leu Arg Asn Ser Pro Gly Ala Leu Thr Thr Arg Leu Ala Thr Asp
850 855 860
Ala Ser Gln Val Gln Gly Ala Ala Gly Ser Gln Ile Gly Met Ile Val
865 870 875 880
Asn Ser Phe Thr Asn Val Thr Val Ala Met Ile Ile Ala Phe Ser Phe
885 890 895
Ser Trp Lys Leu Ser Leu Val Ile Leu Cys Phe Phe Pro Phe Leu Ala
900 905 910
Leu Ser Gly Ala Thr Gln Thr Arg Met Leu Thr Gly Phe Ala Ser Arg
915 920 925
Asp Lys Gln Ala Leu Glu Met Val Gly Gln Ile Thr Asn Glu Ala Leu
930 935 940
Ser Asn Ile Arg Thr Val Ala Gly Ile Gly Lys Glu Arg Arg Phe Ile
945 950 955 960
Glu Ala Leu Glu Thr Glu Leu Glu Lys Pro Phe Lys Thr Ala Ile Gln
965 970 975
Lys Ala Asn Ile Tyr Gly Phe Cys Phe Ala Phe Ala Gln Cys Ile Met
980 985 990
Phe Ile Ala Asn Ser Ala Ser Tyr Arg Tyr Gly Gly Tyr Leu Ile Ser
995 1000 1005
Asn Glu Gly Leu His Phe Ser Tyr Val Phe Arg Val 1Ile Ser Ala
1010 1015 1020
Val Val Leu Ser Ala Thr Ala Leu Gly Arg Ala Phe Ser Tyr Thr
1025 1030 1035
Pro Ser Tyr Ala Lys Ala Lys Ile Ser Ala Ala Arg Phe Phe Gln
1040 1045 1050
Leu Leu Asp Arg Gln Pro Pro 1Ile Ser Val Tyr Asn Thr Ala Gly
1055 1060 1065
Glu Lys Trp Asp Asn Phe Gln Gly Lys Ile Asp Phe Val Asp Cys
1070 1075 1080
Lys Phe Thr Tyr Pro Ser Arg Pro Asp Ser Gln Val Leu Asn Gly
1085 1090 1095
Leu Ser Val Ser Ile Ser Pro Gly Gln Thr Leu Ala Phe Val Gly
1100 1105 1110
Ser Ser Gly Cys Gly Lys Ser Thr Ser Ile Gln Leu Leu Glu Arg
1115 1120 1125
Phe Tyr Asp Pro Asp Gln Gly Lys Val Met Ile Asp Gly His Asp
1130 1135 1140
Ser Lys Lys Val Asn Val Gln Phe Leu Arg Ser Asn Ile Gly Ile
1145 1150 1155
Val Ser GIln Glu Pro Val Leu Phe Ala Cys Ser Ile Met Asp Asn
1160 1165 1170
Ile Lys Tyr Gly Asp Asn Thr Lys Glu Ile Pro Met Glu Arg Val
1175 1180 1185
Ile Ala Ala Ala Lys Gln Ala Gln Leu His Asp Phe Val Met Ser
1190 1195 1200
Leu Pro Glu Lys Tyr Glu Thr Asn Val Gly Ser Gln Gly Ser Gln
1205 1210 1215
Leu Ser Arg Gly Glu Lys Gln Arg Ile Ala Ile Ala Arg Ala Ile
1220 1225 1230
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Val Arg Asp Pro Lys Ile Leu Leu Leu Asp Glu Ala Thr Ser Ala
1235 1240 1245

Leu Asp Thr Glu Ser Glu Lys Thr Val Gln Val Ala Leu Asp Lys
1250 1255 1260

Ala Arg Glu Gly Arg Thr Cys Ile Val Ile Ala His Arg Leu Ser
1265 1270 1275

Thr Ile Gln Asn Ala Asp Ile Ile Ala Val Met Ala Gln Gly Val
1280 1285 1290

Val Ile Glu Lys Gly Thr His Glu Glu Leu Met Ala Gln Lys Gly
1295 1300 1305

Ala Tyr Tyr Lys Leu Val Thr Thr Gly Ser Pro Ile Ser
1310 1315 1320

<210> SEQ ID NO 50

<211> LENGTH: 4776

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4208)..(4208)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4210)..(4212)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4227)..(4229)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4231)..(4231)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4253)..(4253)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4677)..(4677)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4691)..(4691)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4707)..(4707)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4721)..(4721)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4752)..(4752)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4754)..(4754)

<223> OTHER INFORMATION: n is a, ¢, g, or t
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4772)..(4773)

<223> OTHER INFORMATION: n is a, ¢, g, or t

<400> SEQUENCE: 50
gaatgatgaa aaccgaggtt ggaaaaggtt gtgaaacctt ttaactctee acagtggagt 60
ccattatttc ctctggette ctcaaattca tattcacagg gtegttgget gtgggttgea 120

attaccatgt ctgactcagt aattcttcga agtataaaga aatttggaga ggagaatgat 180
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ggttttgagt cagataaatc atataataat gataagaaat caaggttaca agatgagaag 240
aaaggtgatg gcgttagagt tggcttcttt caattgtttc ggttttcttce atcaactgac 300
atttggctga tgtttgtggg aagtttgtgt gcatttctcc atggaatagc ccagccaggce 360
gtgctactca tttttggcac aatgacagat gtttttattg actacgacgt tgagttacaa 420
gaactccaga ttccaggaaa agcatgtgtg aataacacca ttgtatggac taacagttcc 480
ctcaaccaga acatgacaaa tggaacacgt tgtgggttgc tgaacatcga gagcgaaatg 540
atcaaatttg ccagttacta tgctggaatt gctgtcgcag tacttatcac aggatatatt 600
caaatatgcet tttgggtcat tgccgcagcet cgtcagatac agaaaatgag aaaattttac 660
tttaggagaa taatgagaat ggaaataggg tggtttgact gcaattcagt gggggagctg 720
aatacaagat tctctgatga tattaataaa atcaatgatg ccatagctga ccaaatggcc 780
cttttcattc agcgcatgac ctcgaccatc tgtggtttec tgttgggatt tttcaggggt 840
tggaaactga ccttggttat tatttctgtc agccctctca ttgggattgg agcagccacc 900
attggtctga gtgtgtccaa gtttacggac tatgagctga aggcctatgc caaagcaggg 960

gtggtggctg atgaagtcat ttcatcaatg agaacagtgg ctgcttttgg tggtgagaaa 1020
agagaggttg aaaggtatga gaaaaatctt gtgttcgccc agegttgggg aattagaaaa 1080
ggaatagtga tgggattctt tactggattc gtgtggtgtc tcatcttttt gtgttatgca 1140
gtggccttet ggtacggcte cacacttgtce ctggatgaag gagaatatac accaggaacc 1200
cttgtccaga ttttcctcag tgtcatagta ggagctttaa atcttggcaa tgcctctect 1260
tgtttggaag cctttgcaac tggacgtgca gcagccacca gcatttttga gacaatagac 1320
aggaaaccca tcattgactg catgtcagaa gatggttaca agttggatcg aatcaagggt 1380
gaaattgaat tccataatgt gaccttccat tatccttcca gaccagaggt gaagattcta 1440
aatgacctca acatggtcat taaaccaggg gaaatgacag ctctggtagg acccagtgga 1500
gctggaaaaa gtacagcact gcaactcatt cagcgattct atgacccctg tgaaggaatg 1560
gtgaccgtgg atggccatga cattcgctct cttaacattc agtggcttag agatcagatt 1620
gggatagtgg agcaagagcc agttctgttc tctaccacca ttgcagaaaa tattcgctat 1680
ggcagagaag atgcaacaat ggaagacata gtccaagctg ccaaggaggc caatgcctac 1740
aacttcatca tggacctgcecc acagcaattt gacacccttg ttggagaagg aggaggccag 1800
atgagtggtg gccagaaaca aagggtagct atcgccagag ccctcatceg aaatcccaag 1860
attctgettt tggacatggce cacctcagct ctggacaatg agagtgaagce catggtgcaa 1920
gaagtgctga gtaagattca gcatgggcac acaatcattt cagttgctca tcgcttgtcet 1980
acggtcagag ctgcagatac catcattggt tttgaacatg gcactgcagt ggaaagaggg 2040
acccatgaag aattactgga aaggaaaggt gtttacttca ctctagtgac tttgcaaagce 2100
cagggaaatc aagctcttaa tgaagaggac ataaaggatg caactgaaga tgacatgcett 2160
gcgaggacct ttagcagagg gagctaccag gatagtttaa gggcttccat ccggcaacgce 2220
tccaagtctce agctttctta cctggtgcac gaacctccat tagctgttgt agatcataag 2280
tctacctatg aagaagatag aaaggacaag gacattcctg tgcaggaaga agttgaacct 2340
gcceccagtta ggaggattct gaaattcagt gctccagaat ggccctacat gectggtaggg 2400
tctgtgggtg cagctgtgaa cgggacagtc acacccttgt atgccttttt attcagccag 2460
attcttggga ctttttcaat tcctgataaa gaggaacaaa ggtcacagat caatggtgtg 2520

tgcctacttt ttgtagcaat gggctgtgta tctcectttteca cccaatttet acagggatat 2580
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gcectttgecta aatctgggga gctcectaaca aaaaggctac gtaaatttgg tttcagggeca 2640
atgctggggce aagatattgce ctggtttgat gacctcagaa atagccctgg agcattgaca 2700
acaagacttg ctacagatgc ttcccaagtt caaggggctg ccggctctca gatcgggatg 2760
atagtcaatt ccttcactaa cgtcactgtg gccatgatca ttgccttcte ctttagetgg 2820
aagctgagcce tggtcatctt gtgcttectte ceccttecttgg ctttatcagg agccacacag 2880
accaggatgt tgacaggatt tgcctctcga gataagcagg ccctggagat ggtgggacag 2940
attacaaatg aagccctcag taacatccge actgttgcetg gaattggaaa ggagaggcgg 3000
ttcattgaag cacttgagac tgagctggag aagcccttca agacagcecat tcagaaagcec 3060
aatatttacg gattctgctt tgcctttgec cagtgcatca tgtttattge gaattctget 3120
tcctacagat atggaggtta cttaatctcc aatgaggggce tccatttcag ctatgtgtte 3180
agggtgatct ctgcagttgt actgagtgca acagctcttg gaagagcctt ctcttacacc 3240
ccaagttatg caaaagctaa aatatcagct gcacgctttt ttcaactgct ggaccgacaa 3300
ccececcaatca gtgtatacaa tactgcaggt gaaaaatggg acaacttcca ggggaagatt 3360
gattttgttg attgtaaatt tacatatcct tctcgacctg actcgcaagt tctgaatggt 3420
ctctcagtgt cgattagtcc agggcagaca ctggcgtttg ttgggagcag tggatgtgge 3480
aaaagcacta gcattcagct gttggaacgt ttctatgatc ctgatcaagg gaaggtgatg 3540
atagatggtc atgacagcaa aaaagtaaat gtccagttcc tccgctcaaa cattggaatt 3600
gtttcccagg aaccagtgtt gtttgcctgt agcataatgg acaatatcaa gtatggagac 3660
aacaccaaag aaattcccat ggaaagagtc atagcagctg caaaacaggce tcagctgcat 3720
gattttgtca tgtcactccc agagaaatat gaaactaacg ttgggtccca ggggtctcaa 3780
ctctctagag gggagaaaca acgcattgct attgctcggg ccattgtacg agatcctaaa 3840
atcttgctac tagatgaagc cacttctgece ttagacacag aaagtgaaaa gacggtgcag 3900
gttgctctag acaaagccag agagggtcgg acctgcattg tcattgccca tcegettgtece 3960
accatccaga acgcggatat cattgctgtc atggcacagg gggtggtgat tgaaaagggg 4020
acccatgaag aactgatggc ccaaaaagga gcctactaca aactagtcac cactggatcc 4080
cccatcagtt gacccaatgc aagaatctca gacacacatg acgcaccagt tacaggggtt 4140
gtttttaaag aaaaaaacaa tcccagcacg agggattget gggattgttt tttcectttaaa 4200
gaagaatntn nntattttac ttttacnnnc nttttcctac atcggaatcc aanctaattt 4260
ctaatggcct tccataataa ttctgcttta gatgtgtata cagaaaatga aagaaactag 4320
ggtccatgtg agggaaaacc caatgtcaag tggcagctca gccaccactce agtgcttcte 4380
tgtgcaggag ccagtcctga ttaatatgtg ggaattagtg agacatcagg gagtaagtga 4440
cactttgaac tcctcaagga cagagaactg tctttcattt ttgaaccctc ggtgtacaca 4500
gaggcgggtce tgtaacaggc aatcaacaaa cgtttcttga gctagaccaa ggtcagattt 4560
gaaaagaaca gaaggactga agaccagctg tgtttcttaa ctaaatttgt ctttcaagtg 4620
aaaccagctt ccttcatctc taaggctaag gatagggaaa gggtgggatg ctctcangct 4680
gagggaggca naaagggaaa gtattancat gagctttcca nttagggctg ttgatttatg 4740
ctttaacttc anantgagtg tagggtggtg anncta 4776
<210> SEQ ID NO 51

<211> LENGTH: 138

<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 51
Met Asp Thr Gln Thr His Ser Leu Pro Ile Thr His Thr Gln Leu His
1 5 10 15
Ser Asn Ser Gln Pro Gln Ser Arg Thr Cys Thr Arg His Cys Gln Thr
20 25 30
Phe Ser Gln Ser Cys Arg Gln Ser His Arg Gly Ser Arg Ser Gln Ser
35 40 45
Ser Ser Gln Ser Pro Ala Ser His Arg Asn Pro Thr Gly Ala His Ser
50 55 60
Ser Ser Gly His Gln Ser Gln Ser Pro Asn Thr Ser Pro Pro Pro Lys
65 70 75 80
Arg His Lys Lys Thr Met Asn Ser His His Ser Pro Met Arg Pro Thr
85 90 95
Ile Leu His Cys Arg Cys Pro Lys Asn Arg Lys Asn Leu Glu Gly Lys
100 105 110
Leu Lys Lys Lys Lys Met Ala Lys Arg Ile Gln Gln Val Tyr Lys Thr
115 120 125
Lys Thr Arg Ser Ser Gly Trp Lys Ser Asn
130 135
<210> SEQ ID NO 52
<211> LENGTH: 1776
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 52
agactcagct taatctgacc caagggctcc taccctgaac cagtagetgg gactatcccce 60
agggtacccc tgagagctgce cccagcctgg ggtgagggta aggggtaggg ggctttgtcet 120
tggctgagcce acatctctca cacccctgtg gcctgggcat cataatcagce cccaactata 180
taaccaggtg ggcctgccag ggcctctgta aagctaggcc tgctgggaga ggatgaggag 240
gaggccctge cctcaaacgt ggcctcectat ggacacccag actcacagcc ttectatcac 300
ccacactcag ctccatagca actctcagcc ccaaagccgc acctgcaccce gccattgceca 360
aaccttcagc cagagttgca gacagagcca tcgtggcage cggagccaga gctccagcca 420
gagccecggece agccaccgca acccaactgg agcccacage tcatcecggec accagagcca 480
gagtcccaac actagtccac caccaaagceg ccacaaaaag actatgaact cccaccactce 540
tcccatgegg cccaccatcce tgcactgceg ctgccccaag aacagaaaga acttggaagg 600
caagctgaaa aagaaaaaaa tggccaagag gatccagcag gtgtacaaaa ccaagacgcg 660
gagctcaggt accctttaag gaggtgggga agggccaccg agccacagat gatggagagce 720
agaccttggg ggcagtgaga ggaaggctgc agccaggtca caaaggaacc acaggcaaga 780
aggaagaggg agaagagaaa caatggcagt tggctagctg aatgtatgat acgttgacgg 840
aaagtcttct ttgaaattgg atgggttgat taggaggatg gaaagatgga cagatagcag 900
ataagctaga tgaaagcatg aatggagttg agaggttggg ttgatgactg ggtgggtaaa 960
caataaatag gttatagaaa ggatagttgg aagaatgcat tggctgaatg ataggaagtt 1020
tggatacgat tagctggatg gatggataaa tggatgaatg cactggctgg ctagttattt 1080
ggttggttag gtagatgatc agtttgaaga ttgtggttgg tggatgaatt ggttagaaat 1140
agagttaaat agttgtagaa gttttgatgg gttggtttga ttggttaaat attatcttaa 1200
tagagtaata tagagtaatt gaataaacag agagaagaat agatatctag actaatggga 1260
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tagaatggga aagaaatgtt gaataaatga atggaatgag tgaactaatg aatgggtgga 1320
tgacaaatgg aagggataaa tggatggata cctggattca cataggtcaa aaggacactg 1380
acggtagtct aaactctatc tatgtcccat atcaatcaca aatgagtagt tgtaagacct 1440
tacaggaggt caaggaggtc actgacttca tgaagtgctc agctattaaa ggttcctttce 1500
ccactcttat cccttaggat ggaaatccaa ctaatgagac cgcactcctt ggcttgttcece 1560
tgcgtgtttc acccaaagga gaaaatgcta ggatgaagtc aatcttcttg caggaacatg 1620
ttactatggt gatttctacg caacactaat taaagcttgt acctggaaga ctatccctga 1680
gtagtcattt tgatttcact aataaaggtg ttatgtgttt tgggggcctg cacaggggca 1740
gaaatgaatg ggggtaggat gccaagaagc ctgcag 1776
<210> SEQ ID NO 53

<211> LENGTH: 750

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 53

Met Gly Lys Ser Glu Ser Gln Met Asp Ile Thr Asp Ile Asn Thr Pro
1 5 10 15

Lys Pro Lys Lys Lys Gln Arg Trp Thr Arg Leu Glu Ile Ser Leu Ser
20 25 30

Val Leu Val Leu Leu Leu Thr Ile Ile Ala Val Arg Met Ile Ala Leu
35 40 45

Tyr Ala Thr Tyr Asp Asp Gly Ile Cys Lys Ser Ser Asp Cys Ile Lys
50 55 60

Ser Ala Ala Arg Leu Ile Gln Asn Met Asp Ala Thr Thr Glu Pro Cys
Arg Asp Phe Phe Lys Tyr Ala Cys Gly Gly Trp Leu Lys Arg Asn Val
85 90 95

Ile Pro Glu Thr Ser Ser Arg Tyr Gly Asn Phe Asp Ile Leu Arg Asp
100 105 110

Glu Leu Glu Val Val Leu Lys Asp Val Leu Gln Glu Pro Lys Thr Glu
115 120 125

Asp Ile Val Ala Val Gln Lys Ala Lys Ala Leu Tyr Arg Ser Cys Ile
130 135 140

Asn Glu Ser Ala Ile Asp Ser Arg Gly Gly Glu Pro Leu Leu Lys Leu
145 150 155 160

Leu Pro Asp Ile Tyr Gly Trp Pro Val Ala Thr Glu Asn Trp Glu Gln
165 170 175

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

Ser Lys Tyr Gly Lys Lys Val Leu Ile Asn Leu Phe Val Gly Thr Asp
195 200 205

Asp Lys Asn Ser Val Asn His Val Ile His Ile Asp Gln Pro Arg Leu
210 215 220

Gly Leu Pro Ser Arg Asp Tyr Tyr Glu Cys Thr Gly Ile Tyr Lys Glu
225 230 235 240

Ala Cys Thr Ala Tyr Val Asp Phe Met Ile Ser Val Ala Arg Leu Ile
245 250 255

Arg Gln Glu Glu Arg Leu Pro Ile Asp Glu Asn Gln Leu Ala Leu Glu
260 265 270

Met Asn Lys Val Met Glu Leu Glu Lys Glu Ile Ala Asn Ala Thr Ala
275 280 285
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Lys

Leu

305

Phe

Ser

Thr

Asn

Arg

385

Thr

Gly

Ala

Glu

Thr

465

Gly

Tyr

Gln

Lys

Phe

545

Gln

Gly

Asn

Gln

Gln

625

Gly

Gln

Lys

Pro

290

Ala

Ser

Ile

Lys

Leu

370

Thr

Thr

Asn

Gly

Val

450

Lys

Tyr

Leu

Asn

Val

530

Tyr

Pro

Ile

Gly

Gln

610

Tyr

Ile

Ala

Leu

Phe

690

Ser

Glu

Gln

Trp

Thr

Leu

355

Met

Tyr

Ser

Met

Glu

435

Phe

Lys

Pro

Glu

Leu

515

Ser

Pro

Gly

Arg

595

Ser

Gly

Asn

Tyr

Leu

675

Ala

Ile

Asp

Ile

Leu

Asn

340

Lys

Ser

Lys

Glu

Glu

420

Ser

Ile

Arg

Asp

Leu

500

Lys

Lys

Ser

Phe

Met

580

Asn

Ala

Asn

Thr

Arg

660

Pro

Gln

Lys

Arg

Gln

Asn

325

Glu

Pro

Trp

Glu

Thr

405

Asn

Lys

Gln

Ala

Asp

485

Asn

Phe

Asp

Gly

Phe

565

Val

Phe

Ser

Phe

Leu

645

Ala

Gly

Val

Thr

Asn

Asn

310

Phe

Glu

Ile

Arg

Ser

390

Ala

Ala

His

Thr

Glu

470

Ile

Tyr

Ser

Glu

Arg

550

Ser

Ile

Asn

Asn

Ser

630

Gly

Tyr

Leu

Trp

Asp
710

Asp

295

Asn

Thr

Asp

Leu

Phe

375

Arg

Thr

Val

Val

Leu

455

Glu

Val

Lys

Gln

Trp

535

Asn

Ala

Gly

Lys

Phe

615

Trp

Glu

Gln

Asp

Cys

695

Val

Pro

Phe

Asn

Val

Thr

360

Ile

Asn

Trp

Gly

Val

440

Asp

Lys

Ser

Glu

Ser

520

Ile

Gln

Gln

His

Asp

600

Lys

Asp

Asn

Asn

Leu

680

Gly

His

Met

Ser

Glu

Val

345

Lys

Met

Ala

Arg

Arg

425

Glu

Asp

Ala

Asn

Asp

505

Lys

Ser

Ile

Gln

Glu

585

Gly

Glu

Leu

Ile

Tyr

665

Asn

Thr

Ser

Leu

Leu

Ile

330

Val

Tyr

Asp

Phe

Arg

410

Leu

Asp

Leu

Leu

Asp

490

Glu

Gln

Gly

Val

Ser

570

Ile

Asp

Gln

Ala

Ala

650

Ile

His

Tyr

Pro

Leu

Glu

315

Met

Tyr

Ser

Leu

Arg

395

Cys

Tyr

Leu

Thr

Ala

475

Asn

Tyr

Leu

Ala

Phe

555

Asn

Thr

Leu

Ser

Gly

635

Asp

Lys

Lys

Arg

Gly
715

Tyr

300

Ile

Ser

Ala

Ala

Val

380

Lys

Ala

Val

Ile

Trp

460

Ile

Lys

Phe

Lys

Ala

540

Pro

Ser

His

Val

Gln

620

Gly

Asn

Lys

Gln

Pro

700

Asn

Asn Lys Met

Asn

Thr

Pro

Arg

365

Ser

Ala

Asn

Glu

Ala

445

Met

Lys

Leu

Glu

Lys

525

Val

Ala

Leu

Gly

Asp

605

Cys

Gln

Gly

Asn

Leu

685

Glu

Phe

Gly

Val

Glu

350

Asp

Ser

Leu

Tyr

Ala

430

Gln

Asp

Glu

Asn

Asn

510

Leu

Val

Gly

Asn

Phe

590

Trp

Met

His

Gly

Gly

670

Phe

Tyr

Arg

Lys

Asn

335

Tyr

Leu

Leu

Tyr

Val

415

Ala

Ile

Ala

Arg

Asn

495

Ile

Arg

Asn

Ile

Tyr

575

Asp

Trp

Val

Leu

Leu

655

Glu

Phe

Ala

Ile

Arg

Pro

320

Ile

Leu

Gln

Ser

Gly

400

Asn

Phe

Arg

Glu

Ile

480

Glu

Ile

Glu

Ala

Leu

560

Gly

Asp

Thr

Tyr

Asn

640

Gly

Glu

Leu

Val

Ile
720
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Gly Thr Leu Gln Asn Ser Ala Glu Phe Ser Glu Ala Phe His Cys Arg
725 730 735

Lys Asn Ser Tyr Met Asn Pro Glu Lys Lys Cys Arg Val Trp
740 745 750

<210> SEQ ID NO 54

<211> LENGTH: 5508

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 54

gattttaggt gatgggcaag tcagaaagtc agatggatat aactgatatc aacactccaa 60
agccaaagaa gaaacagcga tggactcgac tggagatcag ccteteggte cttgtectge 120
tcctecaccat catagetgtg agaatgatcg cactctatge aacctacgat gatggtattt 180
gcaagtcatc agactgcata aaatcagctg ctcgactgat ccaaaacatyg gatgccacca 240
ctgagecttyg tagagacttt ttcaaatatyg cttgcggagg ctggttgaaa cgtaatgtca 300
ttccecgagac cagctccegt tacggcaact ttgacatttt aagagatgaa ctagaagtcg 360
ttttgaaaga tgtccttcaa gaacccaaaa ctgaagatat agtagcagtg cagaaagcaa 420
aagcattgta caggtcttgt ataaatgaat ctgctattga tagcagaggt ggagaacctc 480
tactcaaact gttaccagac atatatgggt ggccagtagc aacagaaaac tgggagcaaa 540
aatatggtgc ttcttggaca gctgaaaaag ctattgcaca actgaattct aaatatggga 600
aaaaagtccet tattaatttg tttgttggca ctgatgataa gaattctgtg aatcatgtaa 660
ttcatattga ccaacctcga cttggectee cttcectagaga ttactatgaa tgcactggaa 720
tctataaaga ggcttgtaca gcatatgtgg attttatgat ttctgtggec agattgattce 780
gtcaggaaga aagattgccc atcgatgaaa accagcttge tttggaaatyg aataaagtta 840
tggaattgga aaaagaaatt gccaatgcta cggctaaacc tgaagatcga aatgatccaa 900
tgcttctgta taacaagatg agattggccce agatccaaaa taacttttca ctagagatca 960

atgggaagcc attcagctgg ttgaatttca caaatgaaat catgtcaact gtgaatatta 1020
gtattacaaa tgaggaagat gtggttgttt atgctccaga atatttaacc aaacttaagc 1080
ccattcttac caaatattct gccagagatc ttcaaaattt aatgtcctgg agattcataa 1140
tggatcttgt aagcagcctce agccgaacct acaaggagtc cagaaatgcet ttccgcaagg 1200
ccctttatgg tacaacctca gaaacagcaa cttggagacg ttgtgcaaac tatgtcaatg 1260
ggaatatgga aaatgctgtg gggaggcttt atgtggaagc agcatttgct ggagagagta 1320
aacatgtggt cgaggatttg attgcacaga tccgagaagt ttttattcag actttagatg 1380
acctcacttg gatggatgcc gagacaaaaa agagagctga agaaaaggcc ttagcaatta 1440
aagaaaggat cggctatcct gatgacattg tttcaaatga taacaaactg aataatgagt 1500
acctcgagtt gaactacaaa gaagatgaat acttcgagaa cataattcaa aatttgaaat 1560
tcagccaaag taaacaactg aagaagctcc gagaaaaggt ggacaaagat gagtggataa 1620
gtggagcagc tgtagtcaat gcattttact cttcaggaag aaatcagata gtcttcccag 1680
ccggcattet gecageccccece ttetttagtg cccagcagtce caactcattg aactatgggg 1740
gcatcggcat ggtcatagga cacgaaatca cccatggcett cgatgacaat ggcagaaact 1800
ttaacaaaga tggagacctc gttgactggt ggactcaaca gtctgcaagt aactttaagg 1860
agcaatccca gtgcatggtyg tatcagtatg gaaacttttc ctgggacctg gcaggtggac 1920

agcaccttaa tggaattaat acactgggag aaaacattgc tgataatgga ggtcttggtce 1980
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aagcatacag agcctatcag aattatatta aaaagaatgg cgaagaaaaa ttacttcctg 2040
gacttgacct aaatcacaaa caactatttt tcttgaactt tgcacaggtg tggtgtggaa 2100
cctataggece agagtatgcg gttaactcca ttaaaacaga tgtgcacagt ccaggcaatt 2160
tcaggattat tgggactttg cagaactctg cagagttttc agaagccttt cactgccgca 2220
agaattcata catgaatcca gaaaagaagt gccgggtttg gtgatcttca aaagaagcat 2280
tgcagcecctt ggctagactt gccaacacca cagaaatggg gaattctcta atcgaaagaa 2340
aatgggccct aggggtcact gtactgactt gagggtgatt aacagagagg gcaccatcac 2400
aatacagata acattaggtt gtcctagaaa gggtgtggag ggaggaaggg ggtctaaggt 2460
ctatcaagtc aatcatttct cactgtgtac ataatgctta atttctaaag ataatattac 2520
tgtttatttc tgtttctcat atggtctacc agtttgctga tgtccctaga aaacaatgca 2580
aaacctttga ggtagaccag gatttctaat caaaagggaa aagaagatgt tgaagaatag 2640
agttaggcac cagaagaaga gtaggtgaca ctatagttta aaacacattg cctaactact 2700
agtttttact tttatttgca acatttacag tccttcaaaa tccttccaaa gaattcttat 2760
acacattggg gccttggagce ttacatagtt ttaaactcat ttttgccata catcagttat 2820
tcattctgtg atcatttatt ttaagcactc ttaaagcaaa aaatgaatgt ctaaaattgt 2880
tttttgttgt acctgctttg actgatgctg agattcttca ggcttcctge aattttctaa 2940
gcaatttctt gctctatcte tcaaaacttg gtatttttca gagatttata taaatgtaaa 3000
aataataatt tttatattta attattaact acatttatga gtaactatta ttataggtaa 3060
tcaatgaata ttgaagtttc agcttaaaat aaacagttgt gaaccaagat ctataaagcg 3120
atatacagat gaaaatttga gactatttaa acttataaat catattgatg aaaagattta 3180
agcacaaact ttagggtaaa aattgcgatt ggacagttgt ctagagatat atatacttgt 3240
ggttttcaaa ttggactttc aaaattaaat ctgtccctga gagtgtctct gataaaaggg 3300
caaatctgca cctatgtage tctgcatcte ctgtctttte aggtttgtca tcagatggaa 3360
atattttgat aataaattga aattgtgaac tcattgctcc ctaagactgt gacaactgtc 3420
taactttaga agtgcatttc tgaatagaaa tgggaggcct ctgatggacc ttctagaatt 3480
ataagtcaca aagagttctg gaaaagaact gtttactgct tgataggaat tcatcttttg 3540
aggcttetgt tectectcettt tectgttgta ttgactattt tecgttcatta cttgattaag 3600
attttacaaa agaggagcac ttccaaaatt cttatttttc ctaacaaaag atgaaagcag 3660
ggaatttcta tctaaatgat gagtattagt tccctgtctc ttgaaaaatg cccatttgec 3720
tttaaaaaaa aaagttacag aaatactata acatatgtac ataaattgca taaagcataa 3780
gtatacagtt caataaactt aactttaact gaacaatggc cctgtagcca gcacctgtaa 3840
gaaacagagc agtaccagcg ctctaaaagc accteccttgt cactttatta ctcccagaac 3900
aacaactatc ctgacttcta atatcattca ctagctttge ctggttttgt cttttatgca 3960
gatagaatca atcagtatgt attcttttgt gcctggctte tttcectctcag ccttacattt 4020
gtgagattcc tctgtattgt gctgattgtg gatcttttca ttctcattge agaataatgt 4080
tctattgtgg gacttattac aatttgttca tcctattgtt gatgggcact tgagaacttt 4140
ccattttggce gctattacaa atagtgcaac tatgaatgta ctgcatgtta ccatcttact 4200
tgagccttta atggacttat ttcttcaaat ccttccaaaa attattataa gcattgaaat 4260
tatagtttca agccaactgt ggataccctt accctttcct cctttatcac aaccaccgtt 4320

acaagtatac ttatatttcc ctaaaataca tttaaaactt acctaagtga catttgtagt 4380
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tggagtaata ggagcttcca gctctaataa aacagctgtc tctaacttat tttatttcca 4440
tcatgtcaga gcaggtgaag agccagaagt gaagagtgac tagtacaaat tataaaaagc 4500
cactagactc ttcactgtta gctttttaaa acattaggct cccatcccta tggaggaaca 4560
actctccagt gecctggatcce cctcectgtcta caaatataag attttctggg cctaaaggat 4620
agatcaaagt caaaaatagc aatgcctccc tatccctcac acatccagac atcatgaatt 4680
ttacatggta ctcttgttga gttctataga gccttctgat gtctctaaag cactaccgat 4740
tctttggagt tgtcacatca gataagacat atctctaatt ccatccataa atccagttcet 4800
actatggctg agttctggtce aaagaaagaa agtttagaag ctgagacaca aagggttggg 4860
agctgatgaa actcacaaat gatggtagga agaagctctc gacaataccc gttggcaagg 4920
agtctgecte catgctgcag tgttcgagtg gattgtaggt gcaagatgga aaggattgta 4980
ggtgcaagct gtccagagaa aagagtcctt gttccagcecce tattctgceca ctcectgacag 5040
ggtgaccttg ggtatttgca atattccttt gggcctctge ttctctcace taaaaaaaga 5100
gaattagatt atattggtgg ttctcagcaa gagaaggagt atgtgtccaa tgctgcectte 5160
ccatgaatct gtctcccagt tatgaatcag tgggcaggat aaactgaaaa ctcccattta 5220
agtgtctgaa tcgagtgaga caaaatttta gtccaaataa caagtaccaa agttttatca 5280
agtttgggtc tgtgctgctg ttactgttaa ccatttaagt ggggcaaaac cttgctaatt 5340
ttctcaaaag catttatcat tcttgttgce acagectggag ctctcaaact aaaagacatt 5400
tgttattttg gaaagaagaa agactctatt ctcaaagttt cctaatcaga aatttttatc 5460
agtttccagt ctcaaaaata caaaataaaa acaaacgttt ttaatact 5508
<210> SEQ ID NO 55

<211> LENGTH: 79

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 55

Met Ala His Lys Gln Ile Tyr Tyr Ser Asp Lys Tyr Phe Asp Glu His
1 5 10 15

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

Pro Lys Thr His Leu Met Ser Glu Glu Glu Trp Arg Arg Leu Gly Val
35 40 45

Gln Gln Ser Leu Gly Trp Val His Tyr Met Ile His Glu Pro Glu Pro
50 55 60

His Ile Leu Leu Phe Arg Arg Pro Leu Pro Lys Asp Gln Gln Lys
65 70 75

<210> SEQ ID NO 56

<211> LENGTH: 627

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 56

agtcteegge gagttgttge ctgggctgga cgtggttttg tetgetgege ccgetetteg 60
cgectetegtt tecattttetg cagegegeca cgaggatgge ccacaageag atctactact 120
cggacaagta cttcgacgaa cactacgagt accggcatgt tatgttacce agagaacttt 180
ccaaacaagt acctaaaact catctgatgt ctgaagagga gtggaggaga cttggtgtcc 240

aacagagtct aggctgggtt cattacatga ttcatgagece agaaccacat attcttetet 300
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ttagacgacc tcttccaaaa gatcaacaaa aatgaagttt atctggggat cgtcaaatct 360
ttttcaaatt taatgtatat gtgtatataa ggtagtattc agtgaatact tgagaaatgt 420
acaaatcttt catccatacc tgtgcatgag ctgtattctt cacagcaaca gagctcagtt 480
aaatgcaact gcaagtaggt tactgtaaga tgtttaagat aaaagttctt ccagtcagtt 540
tttctcttaa gtgcctgttt gagtttactg aaacagttta cttttgttca ataaagtttg 600
tatgttgcat ttaaaaaaaa aaaaaaa 627
<210> SEQ ID NO 57
<211> LENGTH: 5769
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (5512)..(5517)
<223> OTHER INFORMATION: n is a, ¢, g, or t
<400> SEQUENCE: 57
gagctctcca tgcacacctg ttactgtttce tgtttttacc tgtaaatatc tgtctctgac 60
ttccatgtct catgcacctc tatagggcaa agactgtgtc ttaaacatca cggtagcctce 120
agcatgttgt gcaatcaagg tttttttgtt tttgttcttt gttttttttt tggtattage 180
tttatttgta tcattttgaa atttttatca aaaaagcagc gtgcctgctg tggttcccat 240
cctctgggat ttaggaatct ttacccgatt ctceccatccaa gtctgtettt cgtattcectag 300
gctettecta aagttgtcat tcacatatac cctccagaat tttatagggt gtataatctg 360
taacaactcg gaggaagcca attgcccttt agaaatatgg ctgcaattge ctcacttcct 420
gtgtcatgtg actctcctag tcatcacatg acccatccac attgggaagc cagaattact 480
tgcaggagta acctagtgcc tatagctatg gcaggtacct gcatccttgt ttttgtttag 540
tggatcctcet atccttcaga gactctggaa cccctgtget cttctecteca tcetagtgacce 600
ctgaggtgat ggagttttca agtccttcca gagaggtaag agagagagct cccaatcagce 660
attgtcacag tgcttctgga atcctggcac tggaatttaa tgaatgacag actctctttg 720
aatccagggc catcatggct ctttgagcaa ggcacagatg gaggggaggyg tcgaagttga 780

aatgggtggg aagagtggtg gggagcatcc tgatttgggg tgggcagaga gttgtcatca 840
gaagggttgc agggagagct gcacccaggt gtctgtggge cttgtcctaa tgaatgtggg 900
agaccaggcce atgggcaccce aaaggcagct aagccctgec cgggagagta gttgaggggt 960
ggagagggac ttgcttttca gtcattccte attctgtcct caggaatgtc ccaagccttce 1020
gggtagggta agcatcatgg ctggcagcct cacaggattg cttctactte aggcagtgtce 1080
gtgggcatca gatgagtgag tcaaggcagt ggggaggtag cacagagcct cccttcetgece 1140
tcatagtcect ttggtagect tccagtaage tggtggtaga cttttagtag gtgctcaata 1200
aatccttttg agtgactgag accaactttg gggtgaggat ttttgaaacc gtcttcagtce 1260
tctccaaaca gectgtgteceg ttcectceccacat ccttgtcaga cctcacctet gettgtgete 1320
cctcectecece aggtggtgece cctgcatcce taaaagcttce agtacagctce ggtggtetgt 1380
gtctgcaatg ccacatactg tgactcttga cccceccgace tttecctgecce taggtgectt 1440
cagccgctac aagagcagaa gcagtgggca ttggatggag ctgagtacag gaccatacag 1500
gctaattgca ccggcacagg taaccattac acccttcace ccececgggceca ggcetgggtece 1560
tcctagaggt aaacggtgtc agtgatcacc atggagtttc tcectgggea ctgataaccce 1620

tgtggatgtc ctcaggcctg ctactgatcce tgcagccaga agttccagaa agtgaaggga 1680
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tttggagggg ccgtgacaga tgcaggtgcc ctcaacatcc ttgcccetgte accccctgece 1740
cagaatttgc tacttaaatg gtacttctct gaagaagatg aggaggaagg ggacaggatg 1800
acatagagcc actgacactt ttctttgcca attctttgga ccctgacttce tgceccatccce 1860
tgacatttgg ttcctgtctt aatgccagtg aaataagatt tcgccgecta tcatctgceta 1920
actgctacgg actcaggctc agaaaggcct gcgcttcacc caggtgccag cctccacagg 1980
ttccaaccca ggagcccaag ttceccttttgg ccecctgactca gacactatta ggactggcaa 2040
gtgataagca gagtcccata ctctcectatt gactcggact accatatctt gatcatcctt 2100
ttctgtagga atcggatata acatcatctg ggtacccatg gccagetgtg acttctecat 2160
ccgcacctac acctatgcag acacccctga tgatttccag ttgcacaact tcagectccce 2220
agaggaagat accaagctca aggtaggcat tctagctttt tcaggccctg agggccctga 2280
tgtctggggg ttgagaaact gtagggtagg tctgcttgta cagacatttt gtcccctget 2340
gttttgtcet gggggtggga gggtgggggce taatggctga accggatgca ctggttgggce 2400
tagtatgtgt tccaactctg ggtgcttcte tcecttcactac ctttgtctet agataccect 2460
gattcaccga gccctgcagt tggcccageg tcecccgtttca cteccttgecca gecccctggac 2520
atcacccact tggctcaaga ccaggggagc ggggaatggg aaggggccac tcaagggaca 2580
gecccagagac atctaccacc agacctggge cagatacatt gtgaagtaag ggatcaacaa 2640
ggatgtggga tcaggactgg cctccccttt ggccatgcetg atctgtgtcecce caaccctcaa 2700
cctggtteca cttcecagate tgecctgtect cagcectcacct ttctacctte tgggecttte 2760
aaccttgggc ctgtcagtct tgcccactcce atcaggette ctgttctete ggtcectggecce 2820
actttcttgg ctggatcatt catgaccttt ctcttgccag gttcctggat gecctatgetg 2880
agcacaagtt acagttctgg gcagtgacag gtgaaaatga gccttctget gggctgttga 2940
gtggataccc cttccagtge ctgggcttca cccctgaaca tcagcgagac ttcattgecce 3000
gtgacctagg tcctaccctt gccaacggta ctcaccacaa tgtccgecta ctcatgetgg 3060
atgaccaacg cttgctgctg ccccactggg caaaggtggt aaggcctgga cctceccatggt 3120
gctccagtga ccttcaaatc cagcatccaa atgattgget cccaaactta gagggatttt 3180
tctacccaac tatggatccc tagagcacca ttccccggga cctceccagggt gccatggatce 3240
ccacagttgg gacttgaaac ctctctaggg ctgggggtgg tagctcatgg ctataattcecce 3300
agcactttgg gaaccaaggt gggtggatca cttgaaccta aggagttcaa gatgagcctg 3360
ggaaacatgg tgaaacccta actctacaaa aaaaaaaata gaaaagttag ccgggtgtgg 3420
tggtggcacg ctatagtccc agtattctgg aggctaaggce gggaggttta gttgagccta 3480
ggaatttcag gctgcagtga gctatgattg tgccactgta ctccagecctg tgtgacagag 3540
ggagaccctg tctcaaaaac aaaaacaaaa aatccctccc aaaacctctg tagttgecatt 3600
cttecccacca cctaattcag gattcctaca agaggaacta gaagttccag aagcctgtgg 3660
gcagggtcca gggtgacttg ttctteccttt gcaggtactg acagacccag aagcagctaa 3720
gtatgttcat ggtattgctg tacattggta cctggacttt ctggctccag ccaaagccac 3780
cctaagggag acacaccacc tgttccccaa caccatgctce tttgectcag aggecctgtgt 3840
gggttccaag ttctgggage agagtgtgcg gctaggctcece tgggatcgag ggatgcagta 3900
cagccacagce atcatcacag taagccaccce cagtctcect tectgcaaag gagacctcag 3960
acccattagt agtctcacca aagactgata gaagcccttc ctgtccaget ttcceccaggt 4020

agcctgecect tttgcgcaac tctggggaac catgattcce tgtcecttgect ttecttcaca 4080
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ggtctgcaca cctcattgecc ccttttgcaa ctactgaggc acttgcagcet gcctcagact 4140
tctcagectee ccttgagatg cctggatctt cacaccccca actccttage tactaaggaa 4200
tgtgceccteca cagggctgac ctacccacag ctgcctctee cacatgtgac ccttacctac 4260
actctctggg gacccccagt gttgagectt tgtcectcectttg cctttgtcecct taccctagaa 4320
cctcecctgtac catgtggteg gectggaccga ctggaaccca tcattgtaga catcaccaag 4380
cacacgtttt acaaacagcc catgttctac caccttggcc acttcaggtg agtggagggce 4440
gggcacccece attccatacc aggcctatca tcectcectacat cggatggett acatcactcet 4500
acaccacgag ggagcaggaa ggtgttcagg gtggaacctc ggaagaggca cacccatccce 4560
cttttgcacc atggaggcag gaagtgacta ggtagcaaca gaaaacccca atgcctgagg 4620
ctggactgcg atgcagaaaa gcagggtcag tgcccagcag catggctcca ggcctagaga 4680
gccagggcag agcctttgca ggagttatgg ggtgggtceg tgggtgggeg acttcttaga 4740
tgagggtttc atgggaggta ccccgaggga ctctgaccat ctgttcccac attcagcaag 4800
ttcattcctg agggctccca gagagtgggg ctggttgcca gtcagaagaa cgacccggac 4860
gcagtggcac tgatgcatcc cgatggctct cctgttgtgg tcecgtcecctaaa ccggtgaggg 4920
caatggtgag gtctgggaag tgggctgaag acagcgttgg gggccttggce aggatcacac 4980
tctcagette tecctececctge tecctagete ctcectaaggat gtgcecctectta ccatcaagga 5040
tcetgetgtg ggcettectgg agacaatcte acctggctac tceccattcaca cctacctgtg 5100
gcgtegecag tgatggagca gatactcaag gaggcactgg gctcagectg ggcattaaag 5160
ggacagagtc agctcacacg ctgtctgtga ctaaagaggg cacaacaggg ccagtgtgag 5220
cttacagcga cgtaagccca ggggcaatgg tttgggtgac tcactttccce ctctaggtgg 5280
tgcccaggge tggaggcccc tagaaaaaga tcagtaagcc ccagtgtcecec cccagccccce 5340
atgcttatgt gaacatgcge tgtgtgctge ttgctttgga aactggcctg ggtccaggece 5400
tagggtgagc tcactgtccg tacaaacaca agatcagggc tgagggtaag gaaaagaaga 5460
gactaggaaa gctgggccca aaactggaga ctgtttgtet ttecctggaga tnnnnnnctg 5520
ggceccgtgga gcagcagtgt cagcatcagg gcggaagcect taaagcagca gecgggtgtge 5580
ccaggcaccce agatgattcce tatggcacca gccaggaaaa atggcagctce ttaaaggaga 5640
aaatgtttga gcccagtcag tgtgagtgge tttattctgg gtggcagcac ccgtgtecegg 5700
ctgtaccaac aacgaggagc acgggggcct ctggaagtca tgagagtaga aaaaccagtce 5760
ttggggagt 5769
<210> SEQ ID NO 58

<211> LENGTH: 732

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 58

Met Thr Glu Gly Thr Cys Leu Arg Arg Arg Gly Gly Pro Tyr Lys Thr
1 5 10 15

Glu Pro Ala Thr Asp Leu Gly Arg Trp Arg Leu Asn Cys Glu Arg Gly
20 25 30

Arg Gln Thr Trp Thr Tyr Leu Gln Asp Glu Arg Ala Gly Arg Glu Gln
35 40 45

Thr Gly Leu Glu Ala Tyr Ala Leu Gly Leu Asp Thr Lys Asn Tyr Phe

Lys Asp Leu Pro Lys Ala His Thr Ala Phe Glu Gly Ala Leu Asn Gly
65 70 75 80
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Met

Asp

Arg

Ile

145

Leu

Arg

Gly

His
225
Ser

Gln

Trp

His

305

Glu

Pro

Pro

Leu

Gln

385

Gly

Phe

Tyr

Cys

Leu

465

Glu

Asp

Thr

Tyr

Val

Tyr

130

Glu

Arg

Asn

Lys

Thr

210

Pro

Tyr

Ser

Leu

Ser

290

His

His

Ile

Ala

Trp

370

Ile

His

Leu

Tyr

Gly

450

Leu

Arg

Gly

Phe

Gly

Ala

115

Leu

Asp

Ile

Ile

Phe

195

Leu

Ser

Cys

Leu

Ala

275

Trp

His

Ile

Ser

Ser

355

Met

Trp

His

Arg

Arg

435

Trp

Leu

Leu

Gly

Tyr

Gly

100

Arg

Arg

Lys

Leu

Leu

180

Trp

Phe

Thr

Tyr

Arg

260

Gln

Leu

Ser

Val

Lys

340

Thr

Gly

Asp

Arg

Leu

420

Gln

Gln

Cys

Phe

Val

85

Pro

Ile

Ser

Ser

Gly

165

His

Leu

Pro

Leu

Ala

245

Gln

Arg

Leu

Ala

Ala

325

Thr

Ala

Leu

Thr

Pro

405

Ser

Met

Val

Glu

Asp

485

Ala

Gly

Leu

Pro

Val

Thr

150

Val

Lys

Ala

Glu

Trp

230

Val

Glu

Asn

Arg

His

310

Asp

Ile

Phe

Asp

Ala

390

Glu

Gln

Arg

Ser

Lys

470

Ala

Thr

Leu

Phe

Leu

Gln

135

Val

Gly

Lys

Val

Met

215

Cys

Arg

Leu

Asn

Val

295

Leu

Asp

Asn

Gln

Gly

375

Phe

Phe

Val

Lys

Asp

455

Cys

Val

Tyr

Gln

Leu

Pro

120

Leu

Phe

Pro

Gly

Leu

200

Trp

His

Leu

Tyr

Val

280

Val

Arg

Arg

Met

Glu

360

Met

Ala

Ser

Pro

Gly

440

Cys

Pro

Ala

Glu

Ala

Leu

105

Ala

Pro

Gly

Asp

Gly

185

Asn

Leu

Cys

Ser

Val

265

Ala

Tyr

Gln

Phe

Leu

345

His

Lys

Ile

Ser

Asp

425

Gly

Thr

His

Val

Thr

Glu

90

Pro

Gly

Asp

Thr

Asp

170

Ala

Val

Phe

Arg

Ala

250

Glu

Pro

Ala

Arg

Thr

330

Val

Val

Met

Gln

Cys

410

Asn

Phe

Ala

Val

Leu
490

Lys

Asp

Gly

Tyr

Gly

Ala

155

Pro

Val

Tyr

Pro

Gln

235

Ala

Asp

Asp

Leu

Ala

315

Lys

Arg

Ser

Gln

Ala

395

Leu

Pro

Ser

Glu

Thr

475

Leu

Arg

Gly His Trp

Leu

Arg

Gly

140

Leu

Asp

Ala

Ser

Asp

220

Val

Glu

Phe

Glu

Leu

300

Val

Ser

Trp

Arg

Gly

380

Leu

Gln

Pro

Phe

Ala

460

Glu

Asn

Gly

Leu

Glu

125

Trp

Asn

Leu

Ile

Trp

205

Trp

Tyr

Asp

Ala

Leu

285

Asn

Gln

Ile

Tyr

Ile

365

Thr

Leu

Lys

Asp

Ser

445

Leu

His

Met

Gly

Ile

110

Glu

Gly

Tyr

Val

Pro

190

Glu

Ala

Leu

Pro

Ser
270

Tyr

Leu

Lys

Ser

Val

350

Pro

Asn

Glu

Ala

Tyr

430

Thr

Lys

Ile

Arg

His

Thr

95

Thr

Ile

Leu

Val

Arg

175

Ser

Gly

Pro

Pro

Leu

255

Ile

Thr

Tyr

Leu

Ile

335

Asp

Asp

Gly

Ala

His

415

Gln

Leu

Ala

Pro

Asn

495

Leu

Gly

Cys

Val

His

Ser

160

Ala

Trp

Leu

Ala

Met

240

Val

Asp

Pro

Glu

Tyr

320

Gly

Gly

Tyr

Ser

Gly

400

Glu

Lys

Asp

Val

Arg

480

Pro

Leu
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Glu Leu Leu
515

Thr Tyr Val
530

His Lys Arg
545

Thr Gln Gly

Trp Glu Gly

Leu Glu Ala

595

Cys Ala Glu
610

Ala Asp Gly
625

Tyr Leu Gln

Met Gly Leu

Gly Val Arg

675

Gln Glu Asn
690

Thr Ser Tyr
705

Gln Leu Tyr

<210> SEQ I
<211> LENGT!
<212> TYPE:

500

Asn Pro Ser Glu Val

520

Glu Cys Thr Ser Ala

535

Phe Pro Glu His Arg
550

Leu Glu Phe Cys Arg

565

Ser Trp Gly Val Cys

580

Phe Ala Cys Met Gly

600

Val Ser Arg Ala Cys

615

Gly Trp Gly Glu Asp
630

Ser Ala Gln Ser Gln

645

Met Ala Val Arg His

660

Cys Leu Leu Glu Lys

680

Ile Ala Gly Val Phe

695

Arg Asn Ile Phe Pro
710

Pro Glu Arg Ala Leu

725

D NO 59
H: 3206
DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 59

ccettgecta
actattaaca
aaaaggccag
agggggeccece
gaggggcecgy
cctggaagece
ccacaccgece
ggatgggcac
cacttgccac
cctgeggtea
cgtgtttggg
tcectgacetg
ctectggggg

cctgttecca

ctgcteatgg
aacacatagt
cattagagca
tacaagaccyg
cagacgtgga
tacgeeetgg
tttgaggggy
tggacgggtyg
gtggcacgca
gtgcagcetee
actgegetcea
gtacgagcec
aagttctgge

gagatgtggce

gtgtggagac
ctgtggeeca
ctgecagcage
agcecegecac
cctacctgea
ggctggacac
ctectgaacgg
attatggtgg
tcectetgee
ctgacggtgg
actatgtgtce
ggaacattct
tggetgtect

tgtttectga

505

Phe Gly Asp
Val Met Gln
Ala Ala Glu

555

Arg Gln Gln
570

Phe Thr Tyr
585

Gln Thr Tyr
Asp Phe Leu
Phe Glu Ser

635

Ile His Asn
650

Pro Asp Ile
665

Gln Leu Pro
Asn Lys Ser
Ile Trp Ala

715

Ala Gly His
730

tgatattctg
gcaaagccac
aatgacggag
cgacctegge
ggacgagcege
caagaattac
gatgacattt
ccecactttte
agccggatac
ctggggecty
tctcagaatt
tcacaagaaa

gaatgtttac

ctgggcacey

Ile

Ala

540

Ile

Arg

Gly

Arg

Leu

620

Cys

Thr

Glu

Asn

Cys

700

Leu

Pro

Met

525

Leu

Arg

Ala

Thr

Asp

605

Ser

Glu

Cys

Ala

Gly

685

Ala

Gly

510

Ile

Lys

Glu

Asp

Trp

590

Gly

Arg

Glu

Trp

Gln

670

Asp

Ile

Arg

gaagactgat

cccaatcect

ggcacgtgte

cgetggegac

gccggcecgeyg

tttaaggact

tacgtggggc

ctecctgecay

agagaagaga

cacattgagyg

Ctgggtgttg

ggtggtgetg

agctgggaag

gcacaccect

Asp Tyr

Tyr Phe

Thr Leu

560

Gly Ser
575

Phe Gly

Thr Ala

Gln Met

Arg Arg

640

Ala Met
655

Glu Arg

Trp Pro

Ser Tyr

Phe Ser
720

aggcagattt
gcacaagggt
tgeggegecy
tcaactgcga
agcagaccgg
tgcccaaage
tgcaggctga
gecctectgat
ttgtgcggta
ataagtccac
ggectgacga
tggccatcce
gectcaatac

ccacactetg

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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gtgccactge cggcaggtgt acctgcccat gagctactge tacgeccgtte ggetgagtge 900
cgecggaagac ccgctggtece agagectcceg ccaggagcectce tatgtggagg acttcgecag 960

cattgactgg ctggcgcaga ggaacaacgt ggcccccgac gagctgtaca cgccccacag 1020
ctggctgecte cgcecgtggtat atgcgctcecct caacctgtat gagcaccacc acagtgccca 1080
cctgcggcag cgggccgtge agaagctgta tgaacacatt gtggccgacg accgattcac 1140
caagagcatc agcatcggcc cgatctcgaa aaccatcaac atgcttgtgce gctggtatgt 1200
ggacgggcec gectecactg ccttecagga gcatgtcectee agaatccegg actatctcetg 1260
gatgggcctt gacggcatga aaatgcaggg caccaacggc tcacagatct gggacaccgce 1320
attcgccatc caggctctge ttgaggeggg cgggcaccac aggcccgagt tttegtectg 1380
cctgcagaag gctcatgagt tcctgagget ctcacaggtce ccagataacc ctcccgacta 1440
ccagaagtac taccgccaga tgcgcaaggg tggcttctece ttcagtacge tggactgegg 1500
ctggatcgtt tctgactgca cggctgagge cttgaaggct gtgctgctece tgcaggagaa 1560
gtgtccccat gtcaccgage acatccccag agaacggcte tgcgatgetg tggetgtget 1620
gctgaacatg agaaatccag atggagggtt cgccacctat gagaccaagc gtggggggca 1680
cttgctggag ctgctgaacc cctcggaggt cttecggggac atcatgattg actacaccta 1740
tgtggagtgc acctcagccg tgatgcaggce gcttaagtat ttccacaage gtttcccgga 1800
gcacagggca gcggagatcc gggagaccct cacgcagggce ttagagttct gteggeggea 1860
gcagagggcce gatggctcect gggaaggctce ctggggagtt tgcttcacct acggcacctg 1920
gtttggcctg gaggectteg cctgtatggg gcagacctac cgagatggga ctgectgtge 1980
agaggtctecc cgggcctgtg acttcectget gtcecccggcag atggcagacg gaggctgggg 2040
ggaggacttt gagtcctgeg aggagcggceg ttatttgcag agtgcccagt cccagatcca 2100
taacacatgc tgggccatga tggggctgat ggccgttegg catcctgaca tcgaggccca 2160
ggagagagga gtccggtgtc tacttgagaa acagctcccc aatggcgact ggccgcagga 2220
aaacattgct ggggtcttca acaagtcctg tgccatctecce tacacgagct acaggaacat 2280
cttccccate tgggcccteg gecgettcecte ccagectgtac cctgagagag cccttgetgg 2340
ccacccectga gaacatgecct acctgctggg tgccgtetgt gegttccagt gaggccaagg 2400
ggtcectggee gggttgggga gccctceccat aaccectgtet tgggctceccaa cccctcaacce 2460
tctatctcat agatgtgaat ctgggggcca ggctggaggce agggatgggg acagggtggyg 2520
tggcttagac tcttgatttt tactgtaggt tcatttctga aagtagettg tcgggettgg 2580
gtgaggaagg gggcacagga gccgtgacce ctgaggaggc acagcgectt ctgccacctce 2640
tgggcacggce ctcaaggtag tgaggctagg aggttttttc tgaccaatag ctgagttcett 2700
gggagaggag cagctgtgcc tgtgtgattc cttagtgtcg agtgggctct gggetggggt 2760
cggecctggg caggcttete ctgcaccttt tgtctgctgg gectgagggac acgagggcaa 2820
ccetgtgaca atggcaggta gtgtgcatce gtgaatagecc cagtgcgggg gttgctcatg 2880
gagcatcctg aggccgtgca gcagggagcc ccatgecccct gggtcecgtgag cttgectgeg 2940
tatggggtgg tgtcatggag cctcatgcce ctgggtcecgtg agctcecgectg agtatggggt 3000
ggtgtcatgg agccgcatac ccctgggttg tgagectcecgec tgcatatgca gggtctgtca 3060
tggaacatcc caagtctgtg cagcagggag ccccatgcecce ctgggacatg aacccacctyg 3120
cgtggaatgc tgtttgtgag gtgtctacag ggtttatagt agtcttgtgg acacagaaat 3180

gcacagggga cacttacgga cacaga 3206
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-continued
<210> SEQ ID NO 60
<211> LENGTH: 506
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 60
gacgacgact tgctgttcga ggatgtgtac gagctgtgeg aggtgatcgg aaagggtccc 60
ttcagtgttg tacgacgatg tatcaacaga gaaactgggc aacaatttgce tgtaaaaatt 120
gttgatgtag ccaagttcac atcaagtcca gggttaagta cagaagatct aaagcgggaa 180
gccagtatct gtcatatgct gaaacatcca cacattgtag agttattgga gacatatagce 240
tcagatggaa tgctttacat ggttttcgaa ttgtgagtgt gtattttaat tcttaaaggg 300
taaaacttga agcaatgttg gtgttggata atgctaacac ttttctcttg aaatttagca 360
gtagttgtga acttatctgt tcagaaagac ctaaagtcac aagaaaaaag gattatgtca 420
tcataaggtt tacagtggca aaggaagcaa aagctgggca tattcagtta ctcttcatgce 480
tttcagcatg cttcagagaa gagact 506
<210> SEQ ID NO 61
<211> LENGTH: 229
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 61
gagcctcaaa tatctccaaa atctgatacc aatccttttg attgtgaatt atattctgta 60
gctaccaaag aaggaagaag aaaactagga aggagtaagc acaaagatct cttcacattc 120
tccgggactg cggtaccaaa tatcagcaca gcacttecttg aaaaaggatg tagattttaa 180
tctgaacttt gaaccatcac tgaggtggcc cgccggttte tgagectte 229
<210> SEQ ID NO 62
<211> LENGTH: 614
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 62
Met Asp Gly Lys Val Ala Val Gln Glu Arg Gly Pro Pro Ala Val Ser
1 5 10 15
Trp Val Pro Glu Glu Gly Glu Lys Leu Asp Gln Glu Asp Glu Asp Gln

20

Val Lys Asp Arg Gly Gln Trp Thr

Val Al
50

Leu Cy
65

a Gly Glu Ile Ile Gly Leu
55

s Tyr Lys Asn Gly Gly Gly
70

Phe Phe Phe Val Cys Gly Ile Pro

Gly G1

Pro Le

Leu As
13

Phe Se
145

85

n Tyr Thr Ser Gln Gly Ser
100

u Phe Gln Gly Ile Gly Leu
115 120

n Val Tyr Tyr Ile Ile Ile
[} 135

r Ser Phe Thr Ser Glu Leu
150

25

Asn Lys Met

Gly Asn Val

Ala Phe Phe

75

Val Phe Phe
90

Val Thr Ala
105

Ala Ser Val

Leu Ala Trp

Pro Trp Thr
155

30

Glu Phe Val Leu Ser
45

Trp Arg Phe Pro Tyr
60

Ile Pro Tyr Phe Ile
80

Leu Glu Val Ala Leu
Trp Arg Lys Ile Cys
110

Val Ile Glu Ser Tyr
125

Ala Leu Phe Tyr Leu
140

Thr Cys Asn Asn Phe
160
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204

Trp

Thr

Glu

Leu

Tyr

225

Phe

Gly

Pro

Thr

Leu

305

Ala

Val

Ser

Lys

Phe

385

Glu

Lys

Tyr

Gln

Ser

465

Phe

Val

Phe

Tyr

Ser

545

Thr

Ser

Asn

Val

Arg

Arg

210

Phe

Thr

Val

Asp

Gln

290

Gly

Leu

Phe

Glu

Ala

370

Ile

Cys

Ser

Leu

Leu

450

Leu

Tyr

Lys

Leu

Val

530

Ser

Arg

Ser

Thr

Thr

Arg

195

Trp

Cys

Ala

Thr

Leu

275

Ile

Ser

Cys

Ser

Val

355

Val

Met

Leu

Gly

Ile

435

Phe

Phe

Asp

Ile

Phe

515

Tyr

Met

Gly

Leu

Glu

Pro

180

Val

Glu

Ile

Thr

Leu

260

Phe

Phe

Tyr

Phe

Ile

340

Ala

Thr

Leu

Val

Arg

420

Gly

Asp

Glu

Asn

Ser

500

Ser

Pro

Val

Pro

Pro
580

His

165

Phe

Leu

Leu

Trp

Phe

245

Pro

Arg

Phe

Asn

Leu

325

Leu

Glu

Met

Ile

Thr

405

Arg

Leu

Tyr

Val

Ile

485

Trp

Leu

Pro

Cys

Phe

565

Gln

Cys

Glu

Gly

Ala

Lys

230

Pro

Gly

Leu

Ser

Lys

310

Asn

Gly

Ser

Met

Phe

390

Ala

Glu

Phe

Tyr

Val

470

Glu

Leu

Ser

Trp

Val

550

Arg

Pro

Thr

Asn

Ile

Leu

215

Gly

Tyr

Ala

Lys

Phe

295

Tyr

Ser

Phe

Gly

Pro

375

Leu

Ser

Leu

Leu

Ala

455

Cys

Asp

Phe

Lys

Gly

535

Pro

Lys

Lys

Asp

Phe

Thr

200

Cys

Val

Leu

Tyr

Asp

280

Ala

His

Ala

Met

Pro

360

Leu

Gly

Ile

Leu

Val

440

Ser

Ile

Met

Leu

Tyr

520

Tyr

Leu

Arg

Gln

Phe

Thr

185

Ser

Leu

Lys

Met

Gln

265

Pro

Ile

Asn

Thr

Ser

345

Gly

Ser

Leu

Asp

Ile

425

Thr

Ser

Ser

Ile

Thr

505

Thr

Ser

Phe

Leu

His
585

Leu

170

Ser

Gly

Leu

Ser

Leu

250

Gly

Gln

Cys

Asn

Ser

330

Gln

Leu

Gln

Asp

Met

410

Leu

Glu

Gly

Trp

Gly

490

Pro

Pro

Ile

Val

Arg

570

Pro

Asn

Pro

Ile

Leu

Thr

235

Val

Ile

Val

Gln

Cys

315

Phe

Glu

Ala

Leu

Ser

395

Phe

Thr

Gly

Ile

Val

475

Tyr

Gly

Leu

Gly

Val

555

His

Cys

His Ser Gly

Val

His

Ala

220

Gly

Ile

Ile

Trp

Gly

300

Tyr

Val

Gln

Phe

Trp

380

Gln

Pro

Ile

Gly

Cys

460

Tyr

Arg

Leu

Lys

Trp

540

Ile

Val

Leu

Met

Asp

205

Trp

Lys

Leu

Tyr

Met

285

Cys

Lys

Ala

Gly

Ile

365

Ser

Phe

Arg

Ala

Met

445

Leu

Gly

Pro

Cys

Tyr

525

Phe

Thr

Ile

Asp

Glu

190

Leu

Val

Val

Leu

Tyr

270

Asp

Leu

Asp

Gly

Val

350

Ala

Cys

Val

Gln

Val

430

Tyr

Leu

Ala

Trp

Leu

510

Asn

Leu

Leu

Thr

Gly
590

Ala

175

Phe

Gly

Ile

Val

Ile

255

Leu

Ala

Thr

Cys

Phe

335

Pro

Phe

Leu

Cys

Leu

415

Met

Ile

Phe

Asp

Pro

495

Ala

Asn

Ala

Leu

Pro

575

Ser

Gly

Trp

Ser

Cys

Tyr

240

Arg

Lys

Gly

Ala

Ile

320

val

Ile

Pro

Phe

Val

400

Arg

Cys

Phe

Leu

Arg

480

Leu

Thr

Val

Leu

Lys

560

Asp

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

Glu Lys Glu Thr His Leu
610

<210> SEQ ID NO 63

<211> LENGTH: 3410

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 63

gtaccggtte ggaattcceg ggtcgaccca cgegtecgga aggctacaga gagagecagg 60
ttttggtgee atgcacacag ggaaacttag agttcagaga gggggtgtga tttgectgac 120
ctcacacagc aagttagaga cccagcetcca cgactcattg tettgetgece cagagetget 180
ggctcceetg tttactectga gectgategat caccttageca cacagetgge taggagagaa 240
ccatgcagtce actteggecca cacctgeceg ttgaccecttg ctacctegge aggetttgat 300
ccettetgac ctggaggceca gaggctagge tgaggtcact cagcagacat caaggacctyg 360
ggcagatggg ccggetggga tggtggegag ctgtacagat aaaaagggac atgaaaatga 420
aaagccegag cctgagtttt catcacggtt ccactcectga gtggtcttgg gtgaatcact 480
tcatctgeca aggcctggat ttcectcatct gcaaactcag aaaactaagg ctttggecct 540
cgtcatcctg cccacccage ggggcttecee aacccaccac acagcecatgg acgggaaggt 600

ggcagtgcaa gagegtggge ctectgeggt ctectgggte cccegaggagyg gagagaagtt 660

ggaccaggaa gacgaggacc aggtgaagga teggggcecaa tggaccaaca agatggagtt 720
tgtgctgtca gtggeegggyg agatcattgg getgggcaat gtetggaggt tteectatet 780
ctgctacaaa aacggaggtg gagccttcett catccectac ttecatcttet tetttgtetg 840
cggcateceg gtgttettee tggaggtgge gttgggccaa tacaccagece aagggagtgt 900
cacagccetgg aggaagatct geccectcett ccagggcatt ggtetggeat ctgtggtcat 960

cgagtcatat ttgaatgtct actacatcat catccttgcc tgggctctct tctacctgtt 1020
cagctcectte acttctgage tgccctggac gacctgcaac aacttttgga acacagagca 1080
ttgcacggac tttctgaacc actcaggagc cggcacagtg accccatttg agaattttac 1140
ctcacctgtc atggaattct gggagagacg agttctgggce atcacctcecgg gcatccatga 1200
cctgggetee ctgcgetggyg agetggecct gtgectectg ctegectggg tcatctgeta 1260
tttctgcatc tggaaggggyg tcaagtccac aggcaaggtg gtttatttca cagccacgtt 1320
tcecgtacctg atgcttgteca ttttgctgat cagaggtgtce acccttccecg gagcectacca 1380
gggcatcatc tactacttga agccagattt gttccgecte aaggaccctce aggtgtggat 1440
ggatgcggge acccagatct tcecttetectt tgccatctge caggggtgcece tgacagccct 1500
gggcagctac aacaagtatc acaacaactg ctacaaggac tgcatcgccce tctgcttect 1560
gaacagtgcc accagctttg tggctgggtt tgttgtctte tccatcctgg gettcatgte 1620
ccaagagcaa ggggtgccca tttctgaagt ggccgagtca ggtcctggge tggecttcat 1680
cgecttecece aaggetgtga ctatgatgce cttatcccag ctgtggtcecct gectgttett 1740
tatcatgctc atattcctag ggctggacag ccagtttgtce tgtgtggagt gcctggtgac 1800
agcctccata gacatgttece ccaggcaget ccggaagagce gggcggegeg agctectcat 1860
cctcaccatc geccgtcatgt gctacctgat agggetttte ctggtcaccg agggcgggat 1920

gtacatcttc cagctgtttg actactatgc ttccagtggce atatgcctge tgttectgte 1980
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attgtttgaa gtggtctgca taagctgggt gtatggggeg gaccgtttect atgacaacat 2040
tgaggacatg attggctacc ggccatggcce cctggtgaag atctcctgge tecttectgac 2100
ccetggactt tgectggeca ctttectett ctecttgage aagtacaccce ccctcaagta 2160
caacaacgtc tatgtgtacc cgccctgggg atactccatt ggctggttcce tggectctgte 2220
ctccatggtce tgtgtcccac tcecttcegtegt catcacccte ctgaagactc ggggtccttt 2280
caggaagcgt ctgcgtcacg tcatcaccce tgactccagt ctgccacagce ccaagcaaca 2340
tcectgettg gatggcagtg ctggceccggaa ctttgggccce tccccaacaa gggaaggact 2400
gatagccggg gagaaggaga cccatttgta gggtgtggece agagcgaggce ggctectaag 2460
ccgggaacct aggtcaggge caccctccat tctcagegga cagectctge ctetgtcetece 2520
tgccacaatc ctgctgggaa ctctggagag ccacaggcac ccccagctgg aggccagact 2580
cctetettgt getagetgga gcagctectt cccectttget gataacacca ccactgggac 2640
gtgccatgtt gggacgccac tccctgtgga aggcaccatce gtttttataa aggggggtcet 2700
ttttggaggc cgccatctga ttgcaacacc tcgagttatg aggattccac tgtggggatg 2760
cctcttgtta gagcgtactg catttgtaca cggggagagg agctataatt ggaacgcaca 2820
ctgccgtcca atgtggagag cctgatggga caataccctg ttggaagtga caactgaaca 2880
cactgtgttg gatcggaggt tccgttaggg gatccttcect taggcttaac gacagaggca 2940
agcctttgeca tgccgtcagt ctggagtttce ctecgagtet ctcatggcat ctecagetcece 3000
tgccctagtt ccgcactgtt cttgcagtgt ttcatcaact cctggagcat tggaatggaa 3060
ggggcettggg agatgattcc tagacttcac aaacactcgg catgcctccc tgcactgtec 3120
gttcectetge ccaaggccga tattgctaac tgatcacaga ttcttteccca cctcacaatce 3180
ctcecgaatgt gctccaggeg acaccatttg ccatcctget tctaacgcaa acccctgact 3240
tcatggatga ggaacctgga gaccaaagag acaaagggac tttttcaagt tcacatgggg 3300
acccccttet tgggggccag agatatgact aaaaccttat ctecttgtge tcaggccagt 3360
gtcttcccat taacccecctg ccttagttaa caagtgtgta tggattgceca 3410
<210> SEQ ID NO 64

<211> LENGTH: 496

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 64

Met Gly Thr Gln Lys Val Thr Pro Ala Leu Ile Phe Ala Ile Thr Val
1 5 10 15

Ala Thr Ile Gly Ser Phe Gln Phe Gly Tyr Asn Thr Gly Val Ile Asn
20 25 30

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

Lys Gly Asn Ala Pro Pro Ser Glu Val Leu Leu Thr Ser Leu Trp Ser
50 55 60

Leu Ser Val Ala Ile Phe Ser Val Gly Gly Met Ile Gly Ser Phe Ser
65 70 75 80

Val Gly Leu Phe Val Asn Arg Phe Gly Arg Arg Asn Ser Met Leu Ile
85 90 95

Val Asn Leu Leu Ala Val Thr Gly Gly Cys Phe Met Gly Leu Cys Lys
100 105 110

Val Ala Lys Ser Val Glu Met Leu Ile Leu Gly Arg Leu Val Ile Gly
115 120 125
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210

Leu Phe Cys
130

Ile Ser Pro

145

Gly Ile Val

Ile Leu Gly

Leu Pro Ala

195

Pro Arg Phe
210

Ile Leu Gln

225

Glu Met Lys

Val Leu Glu

Ser Ile Val

275

Phe Tyr Tyr
290

Ile Tyr Ala

305

Val Ser Leu

Ile Gly Leu

Leu Leu Leu

355

Ala Ile Leu
370

Pro Trp Phe

385

Ala Met Ala

Gly Leu Leu

Ile Ile Phe

435

Lys Val Pro
450

Phe Glu Gly

465

Met Glu Met

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

<400>

gtggggtggyg gtggggctgyg gggcttgteg cectttecagg ctecaccctt tgeggagatt

Gly

Thr

Val

Ser

180

Ile

Leu

Arg

Asp

Leu

260

Leu

Ser

Thr

Phe

Gly

340

Lys

Val

Ile

Val

Phe

420

Thr

Glu

Gln

Asn

Leu

Ala

Gly

165

Glu

Leu

Leu

Leu

Glu

245

Phe

Gln

Thr

Ile

Leu

325

Gly

Asp

Phe

Val

Ala

405

Pro

Gly

Thr

Ala

Ser
485

SEQ ID NO 65

LENGTH :

TYPE:

ORGANISM: Homo sapiens

DNA

SEQUENCE :

3915

65

Cys

Leu

150

Ile

Glu

Gln

Ile

Trp

230

Ser

Arg

Leu

Gly

Gly

310

Val

Met

Asn

Val

Ala

390

Gly

Ser

Phe

Arg

His

470

Ile

Thr

135

Arg

Leu

Leu

Ser

Asn

215

Gly

Ala

Val

Ser

Ile

295

Ala

Glu

Ala

Tyr

Ala

375

Glu

Cys

Ala

Leu

Gly

455

Gly

Glu

Gly

Gly

Val

Trp

Ala

200

Arg

Thr

Arg

Ser

Gln

280

Phe

Gly

Arg

Phe

Asn

360

Phe

Leu

Ser

Ala

Ile

440

Arg

Ala

Pro

Phe

Ala

Ala

Pro

185

Ala

Lys

Gln

Met

Ser

265

Gln

Lys

Val

Ala

Cys

345

Gly

Phe

Phe

Asn

His

425

Thr

Thr

Asp

Ala

Val

Phe

Gln

170

Leu

Leu

Glu

Asp

Ser

250

Tyr

Leu

Asp

Val

Gly

330

Ser

Met

Glu

Ser

Trp

410

Tyr

Phe

Phe

Arg

Lys
490

Pro

Gly

155

Ile

Leu

Pro

Glu

Val

235

Gln

Arg

Ser

Ala

Asn

315

Arg

Thr

Ser

Ile

Gln

395

Thr

Leu

Leu

Glu

Ser

475

Glu

Met

140

Thr

Phe

Leu

Phe

Glu

220

Ser

Glu

Gln

Gly

Gly

300

Thr

Arg

Leu

Phe

Gly

380

Gly

Ser

Gly

Ala

Asp

460

Gly

Thr

Tyr

Leu

Gly

Gly

Cys

205

Asn

Gln

Lys

Pro

Ile

285

Val

Ile

Thr

Met

Val

365

Pro

Pro

Asn

Ala

Phe

445

Ile

Lys

Thr

Ile

Asn

Leu

Phe

190

Pro

Ala

Asp

Gln

Ile

270

Asn

Gln

Phe

Leu

Thr
350

Cys

Gly

Arg

Phe

Tyr

430

Thr

Thr

Asp

Thr

Gly

Gln

Glu

175

Thr

Glu

Lys

Ile

Val

255

Ile

Ala

Glu

Thr

His

335

Val

Ile

Pro

Pro

Leu

415

Val

Phe

Arg

Gly

Asn
495

Glu

Leu

160

Phe

Ile

Ser

Gln

Gln

240

Thr

Ile

Val

Pro

Val

320

Met

Ser

Gly

Ile

Ala

400

Val

Phe

Phe

Ala

Val

480

Val
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ataaatagtc atgatcccag cgagacccag agatgcctgt aatggtgaga ctttggatcce 120
ttcctgagga cgtggagaaa actttctgct gagaaggaca ttttgaaggt tttgttgget 180
gaaaaagctg tttctggaat cacccctaga tctttcttga agacttgaat tagattacag 240
cgatggggac acagaaggtc accccagctc tgatatttgc catcacagtt gctacaatcg 300
gctecttteca atttggctac aacactgggg tcatcaatgce tcctgagaag atcataaagg 360
aatttatcaa taaaactttg acggacaagg gaaatgcccc accctctgag gtgctgetca 420
cgtctectetg gtecttgtet gtggecatat tttececgtegg gggtatgatce ggctectttt 480
cegteggact cttcegtcaac cgetttggca ggegcaattce aatgectgatt gtcaacctgt 540
tggctgtcac tggtggctge tttatgggac tgtgtaaagt agctaagtcg gttgaaatgce 600
tgatcctggg tcgcttggtt attggcctcet tctgeggact ctgcacaggt tttgtgccca 660
tgtacattgg agagatctcg cctactgccc tgcggggtgce ctttggcact ctcaaccagce 720
tgggcatcgt tgttggaatt ctggtggccc agatctttgg tctggaattc atccttgggt 780
ctgaagagct atggccgctg ctactgggtt ttaccatcct tcectgctatc ctacaaagtg 840
cagcccttee attttgececct gaaagtccca gatttttgect cattaacaga aaagaagagg 900
agaatgctaa gcagatcctc cagcggttgt ggggcaccca ggatgtatcc caagacatcc 960

aggagatgaa agatgagagt gcaaggatgt cacaagaaaa gcaagtcacc gtgctagagc 1020
tctttagagt gtccagctac cgacagccca tcatcatttce cattgtgectce cagetctcete 1080
agcagctctce tgggatcaat gectgtgttcet attactcaac aggaatcttce aaggatgcag 1140
gtgttcaaga gcccatctat gccaccateg gegegggtgt ggttaatact atcttcactg 1200
tagtttctet atttctggtg gaaagggcag gaagaaggac tctgcatatg ataggccttg 1260
gagggatggc tttttgttcc acgctcatga ctgtttcttt gttattaaag gataactata 1320
atgggatgag ctttgtctgt attggggcta tcttggtett tgtagcctte tttgaaattg 1380
gaccaggccece cattccctgg tttattgtgg ccgaactctt cagccagggce ccccgeccag 1440
ctgcgatgge agtggccgge tgctccaact ggacctccaa cttcecctagte ggattgectcet 1500
tcecectecge tgctcactat ttaggagect acgtttttat tatcttcacce ggcttcectca 1560
ttaccttctt ggcttttacc ttcttcaaag tcecctgagac ccgtggcagg acttttgagg 1620
atatcacacg ggcctttgaa gggcaggcac acggtgcaga tagatctgga aaggacggcg 1680
tcatggagat gaacagcatc gagcctgcta aggagaccac caccaatgtce taagtcgtge 1740
ctccttecac ctecccteceg gcatgggaaa gccacctcete cctcaacaag ggagagacct 1800
catcaggatg aacccaggac gcttctgaat gctgctactt aattcctttce tcatcccacg 1860
cactccatga gcaccccaag gctgcggttt gttggatctt caatggcttt ttaaatttta 1920
tttectggac atcctecttet gettaggaga gaccgagtga acctacctte atttcaggag 1980
ggattggceg cttggcacat gacaactttg ccagectttte ctcecttggg ttctgatatt 2040
gccgecactag gggatatagg agaggaaaag taaggtgcag ttcccccaac ctcagactta 2100
ccaggaagca gatacatatg agtgtggaag ccggagggtg tttatgtaag agcaccttcc 2160
tcacttccat acagctctac gtggcaaatt aacttgagtt ttatttattt tatcctectgg 2220
tttaattaca taattttttt ttttttactt taagtttcag gatacatgtg ccgaatgtgce 2280
aggtttgtta cataggtata tatatgccat gatggaaata tttatttttt taagcgtaat 2340
tttgccaaat aataaaaaca gaaggaaatt gagattagag ggaggtgttt aaagagaggt 2400

tatagagtag aagatttgat gctggagagg ttaaggtgca ataagaattt agggagaaat 2460
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gttgttcatt attggagggt aaatgatgtg gtgcctgagg tctgtacgtt acctcttaac 2520
aatttctgtc cttcagatgg aaactcttta acttctcgta aaagtcatat acctatataa 2580
taaagctact gatttccttg gagcectttttt ctttaagata atagtttaca tgtagtagta 2640
cttgaaatct aggattatta actaatatgg gcattgtagt taatgatggt tgatgggttc 2700
taattttgga tggagtccag ggaagagaaa gtgatttcta gaaagcctgt tccecctcact 2760
ggatgaaata actccttctt gtagtagtct cattactttt gaagtaatcc cgccacctat 2820
ctcgtgggag agccatccaa ataagaaacc taaaataatt ggttcettggt agagattcat 2880
tatttttcca ctttgttett taggagattt taggtgttga ttttetgttg tattttaact 2940
cataccttta aaggaattcc ccaaagaatg tttatagcaa acttggaatt tgtaacctca 3000
gctctgggag aggatttttt tctgagcgat tattatctaa agtgtgttgt tgctttaggce 3060
tcacggcacg cttgcgtatg tctgttacca tgtcactgtg gtectatgec gaatgcccte 3120
aggggacttg aatctttcca ataaaccagg tttagacagt atgagtcaat gtgcagtgta 3180
gcccacactt gagaggatga atgtatgtgc actgtcactt tgctctgggt ggaagtacgt 3240
tattgttgac ttattttctc tgtgtttgtt cctacagccc ctttttcata tgttgctcag 3300
tctcecttte cecttettggt gettacacat ctcagaccct ttagccaaac ccttgtcagt 3360
gacagtattt tggttcttag ttctcactgt tccctectget cctggagect ttgaataaaa 3420
atgcacgtag ctgaggccgg atgcggtggce tcacgecctgt aatcccagca ctttgggagg 3480
cctaggeggg cggtcagggg ttcgagacca gtetggcecaa catcgtgaaa ccctgtetet 3540
actaaaaatg caaaaattag ccgggcgtgg tggcgggege ctgtaatcec agctacttgg 3600
gaagctgagg cgggagaatc atgtgaaccc gggacgcagg ggttgcagtg agcggagatc 3660
gcatcattgc actctagcct gggccacagg gcgagactcce gtctcaaaaa aaaaaaaatg 3720
cacatagcta tcgagtgtge tttagcttga aaaggtgacc ttgcaacttc atgtcaactt 3780
tctggetect caaacagtag gttggcagta aggcagggtce ccatttctca ctgagaagat 3840
tgtgaatatt tccatatgga ttttctattg ttactctggt tctttgtttt aaaataaaaa 3900
ttctgaatgt acacg 3915
<210> SEQ ID NO 66

<211> LENGTH: 2862

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 66

gcegagageg ggatcegege teecteggte cttectecct ceectettge ggectecege 60
tgtcatetgg agecgetect gecgeccect ggeggegace gegggaaggg ceggececca 120
tcegcaccee tgaccecgga ggtcaacaac gggatggtee ctgggtecca ggggaagaga 180

catcacccag taggagggag tacggtctag acagaggcca cgagggceggg agggggcgag 240
agtggagagt ggcccagetg gccagggtcg tctaagtgag aggaaaaggg agagggcggt 300
tgagaccagg ccctgaattc cgegttcatce ttatcctgag gtectgtgggg acctgttgaa 360
ggactgggge aggggacgga cgcgggeatce cttcecatttg gaacagecat tceceggcagca 420
tcaggatggg geggaggcaa agceggggagt gggcgaggea agtggtgetg taaacctgtg 480
cgagaagggg geggtgactce taagggcagg aaggagecct ggtcacacac acactcccac 540
gcaaggtatt cagtgccgag tgtggecttg gtgctaggat tcaaagagga aaggaagaaa 600

actttccatt ctaaaagaaa ctccacgtga ggcgaagaag atgaaatata gtcagaaaac 660
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cataccagta ggtggtaggt aaatgcagaa gtatttaaga gctcatacag gagtacctgce 720
ctcaggacag ggaatctgag atgctctgca gagctggatc ttaaagaacg gattaagttyg 780
ataaatgatg catacgacat cctatagaag actgtcacca ccccacctca ctgatcagec 840
ctctgectac agccacaccce acagaacatt cagccattte tcctgtggtt cccagectge 900
agcacagcgt ctgcacgtgg tgagggctec caaatctctg aggaatgaat ggctcactge 960

tgagagcaac cttctgggag ttcagggcat gtggaactgg aataagagca acgtgtgaac 1020
agattacagg aaggcaatgc aggacagctg gaccctttgg ggggaaactt atggggaaca 1080
cagttttctt acttataagc actgagattg cctgagaggg gagagatgat gcagagtgtce 1140
ccaaatgtat ttgacgtgga atccttttac cagcgaaaca tctcttggge ctagagttcet 1200
gaaaattgca ctttgaaaaa cactgctctc agctcttaca aacctcgtgt tttcatccta 1260
actgtgcttc agagaattgt gtcccagcag gaaaggaaac ccccgtataa ttccctacgt 1320
tgctagcatt tggaagtggg atgaaaatgg acctacattc aaacccctaa tttcaagcetce 1380
tgaaggaggt accaggatcc atcacgatgc ttgtaaaatt gttcctttca ttttcecetggt 1440
tgtaaactta tgcagactgt aaagtcaagg caagcctgtg cccagcaaat aataagaaaa 1500
taagggaggc atggtaaaca aaacaaaaca ctttgagagt tggtcaactt gctgttattt 1560
tgagctgttt ctaaaaatct cagggtagat tccctccect gettgectece ttaacccagt 1620
cctttttett cctecteccag gaactctgga atgctgacct acagtctgag ttectgtgece 1680
cttgecctggg gectgactcecte tacttgacct gtaacccaca actgggcaag agaaaattcet 1740
gcagccacag ctctgaggac atgagcaaaa tggtttccag acggaatgtc aaggattccc 1800
atgaagtgtc agggagtctt caggccacac ttcaggttat ctccttctet ttecectttte 1860
tgcttcacac ttgctctcat cctcectttete accccacatce tggtcagagg agataggaag 1920
gttcttgtta cctggtacaa gacaactttt ggaatcccag atattcagat tatttcccct 1980
tttectettt gcaaatgata atactcacag ccaagaggca tcacccggat ccgaggctgce 2040
ttctecttag gacatgcaga cagaaggaga aggcggggct ggcagcctec agtccacagce 2100
ctccctttet tectteccggeg atgattaact aggcctagac aatggagatc tacggcatac 2160
gcccagggec tectettcecte aagcatggcect gatcagtcac tttcccecgtet atccttcatt 2220
tattgaagcc aactatgaac gactaaagga aggatgagaa aagtcaccca aagtcaaagg 2280
ggacagcgtg ggagactgtt ctagacagaa ggaaacacct ttgcaaagac cctgaggaag 2340
gcaggggact ctccaggagc agaagggctg tgtggcttca gagtccacaa aagagagcag 2400
atacaggaca ctggctagag caggccctgg agcccgctge tgtcctggag gecttgggga 2460
ggcccagtgt tcccagggtg gaagaagtag gggacagctt gacgtagtgg ctgttgatca 2520
gctgatatgg aagtatgtca ttttattaac aattgagaaa ggagtgctgt gcaattccat 2580
tcaatgccag tgatgcttat ggccgttttt atgagttctg tcattttcaa atgagcaaga 2640
ggaagcctet aagggggttt aagcagggac tgacgtaatc agatctgtgt ttttccaaag 2700
ggagagggag aaaaagaaca tttcttattt ttcaaaaaag gtaatgcaaa agcatcattc 2760
cacaattctc ttgtaatgaa aaaaataaat gcaaacttaa gcaaatccat cattctgaaa 2820
gaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 2862
<210> SEQ ID NO 67

<211> LENGTH: 426

<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
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<400> SEQUENCE:

Met Pro Leu Leu

1

Ile

Pro

Asn

Met

65

Ala

Glu

Met

Ser

Ser

145

Val

Gln

Glu

Lys

Ser

225

Arg

Leu

Gly

His
305

Cys

Asp

Glu

Ala
385

Met

Val

Asp

Ser

50

Leu

Ala

Asn

Asn

Gly

130

Asp

Pro

Gln

Glu

Val

210

Ser

Ile

Gly

Gly

Arg

290

Arg

Cys

Trp

Cys

Ser

370

Asn

Leu

Arg

Cys

35

Gln

His

Leu

Gly

Glu

115

Thr

Leu

Lys

Gln

Val

195

Val

Ile

Ala

Lys

Gly

275

Pro

Arg

Lys

Ile

Pro

355

Thr

Leu

Tyr

Ser

20

Pro

Pro

Leu

Leu

Tyr

100

Leu

Ala

Ser

Ala

Lys

180

Gly

Asp

Gln

Cys

Lys

260

Glu

Phe

Arg

Lys

Ile

340

Ser

Val

Lys

Tyr

Trp

Ser

Ser

Glu

Lys

Asn

85

Val

Met

Arg

Val

Asn

165

His

Leu

Ala

Arg

Glu

245

Gly

Leu

Arg

Gln

325

Ala

His

Ile

Ser

Asp
405

Leu

Pro

Cys

Met

Lys

70

Ala

Glu

Glu

Lys

Val

150

Arg

Pro

Lys

Arg

Leu

230

Gln

Lys

Gly

Met

Arg

310

Phe

Pro

Ile

Asn

Cys

390

Asp

Arg

Thr

Ala

Val

55

Arg

Ile

Ile

Gln

Thr

135

Glu

Thr

Gln

Gly

Lys

215

Leu

Cys

Lys

Ala

Leu

295

Gly

Phe

Ser

Ala

His

375

Cys

Gly

Gly

Pro

Leu

40

Glu

Pro

Arg

Glu

Thr

120

Leu

Arg

Arg

Gly

Glu

200

Ser

Asp

Gln

Glu

Gly

280

Gln

Leu

Val

Gly

Gly

360

Tyr

Val

Gln

Phe

Gly

25

Ala

Ala

Asp

Lys

Asp

105

Ser

His

Ala

Thr

Ser

185

Arg

Thr

Gln

Glu

Glu

265

Ala

Ala

Glu

Ser

Tyr

345

Thr

Pro

Asn

Leu

10

Ser

Ala

Val

Val

Leu

90

Asp

Glu

Phe

Glu

Lys

170

Leu

Ser

Trp

Gly

Ser

250

Glu

Asp

Arg

Cys

Phe

330

His

Ser

Met

Thr

Ile
410

Leu

Glu

Leu

Lys

Thr

75

His

Ile

Ile

Glu

Val

155

Val

Asp

Glu

His

Lys

235

Gly

Gly

Glu

Gln

Asp

315

Lys

Ala

Gly

Arg

Lys

395

Ile

Ala

Gly

Pro

Lys

60

Gln

Val

Gly

Ile

Ile

140

Trp

Thr

Thr

Leu

Val

220

Ser

Ala

Glu

Glu

Ser

300

Gly

Asp

Asn

Ser

Gly

380

Leu

Lys

Ser

His

Lys

45

His

Pro

Gly

Arg

Thr

125

Ser

Leu

Ile

Gly

Leu

205

Phe

Ser

Ser

Gly

Lys

285

Glu

Lys

Ile

Tyr

Ser

365

His

Arg

Lys

Cys

Ser

30

Asp

Ile

Val

Lys

Arg

110

Phe

Lys

Phe

Arg

Glu

190

Leu

Pro

Leu

Leu

Lys

270

Glu

Asp

Val

Gly

Cys

350

Leu

Ser

Pro

Asp

Trp

15

Ala

Val

Leu

Pro

Val

95

Ala

Ala

Glu

Leu

Leu

175

Glu

Ser

Val

Asp

Val

255

Lys

Gln

His

Asn

Trp

335

Glu

Ser

Pro

Met

Ile
415

Ile

Ala

Pro

Asn

Lys

80

Gly

Glu

Glu

Gly

Lys

160

Phe

Ala

Glu

Ser

Val

240

Leu

Lys

Ser

Pro

Ile

320

Asn

Gly

Phe

Phe

Ser

400

Gln



219

US 7,955,805 B2

220

-continued

Asn Met Ile Val Glu Glu Cys Gly Cys Ser

420 425
<210> SEQ ID NO 68
<211> LENGTH: 1840
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 68
tccacacaca caaaaaacct gcgegtgagg ggggaggaaa agcagggcct ttaaaaaggce 60
aatcacaaca acttttgctyg ccaggatgcc cttgetttgg ctgagaggat ttctgttgge 120
aagttgctgg attatagtga ggagttcccce caccccagga tccgaggggce acagcegeggce 180
ccccgactgt ccgtectgtyg cgetggecge cctecccaaag gatgtaccca actctcagec 240
agagatggtg gaggccgtca agaagcacat tttaaacatg ctgcacttga agaagagacc 300
cgatgtcacc cagccggtac ccaaggcggc gcttctgaac gcgatcagaa agcttcatgt 360
gggcaaagtc ggggagaacg ggtatgtgga gatagaggat gacattggaa ggagggcaga 420
aatgaatgaa cttatggagc agacctcgga gatcatcacg tttgccgagt caggaacagc 480
caggaagacg ctgcacttcg agatttccaa ggaaggcagt gacctgtcag tggtggagcg 540
tgcagaagtc tggctcttcc taaaagtccce caaggccaac aggaccagga ccaaagtcac 600
catccgecte ttccagcage agaagcaccce gcagggcage ttggacacag gggaagaggce 660
cgaggaagtg ggcttaaagg gggagaggag tgaactgttg ctctctgaaa aagtagtaga 720
cgctecggaag agcacctgge atgtettccece tgtctceccage agcatccage ggttgetgga 780
ccagggcaag agctccctgg acgttcggat tgcctgtgag cagtgccagg agagtggcegce 840
cagcttggtt ctcctgggca agaagaagaa gaaagaagag dagggggdaag ggaaaaagaa 900
gggcggaggt gaaggtgggg caggagcaga tgaggaaaag gagcagtcgc acagaccttt 960
cctecatgetg caggceccgge agtctgaaga ccaccctcat cgecggegte ggcggggcett 1020
ggagtgtgat ggcaaggtca acatctgctg taagaaacag ttctttgtca gtttcaagga 1080
catcggctgg aatgactgga tcattgctce ctectggctat catgccaact actgcgaggg 1140
tgagtgccecg agccatatag caggcacgtc cgggtcctca ctgtecttcece actcaacagt 1200
catcaaccac taccgcatgc ggggccatag cccctttgec aacctcaaat cgtgectgtgt 1260
gcccaccaag ctgagaccca tgtccatgtt gtactatgat gatggtcaaa acatcatcaa 1320
aaaggacatt cagaacatga tcgtggagga gtgtgggtgc tcatagagtt gcccagccca 1380
gggggaaagg gagcaagagt tgtccagaga agacagtggc aaaatgaaga aatttttaag 1440
gtttctgagt taaccagaaa aatagaaatt aaaaacaaaa caaaacaaaa aaaaaaacaa 1500
aaaaaaacaa aagtaaatta aaaacaaacc tgatgaaaca gatgaaacag atgaaggaag 1560
atgtggaaat cttagcctge cttagccagg gctcagagat gaagcagtga agagacagat 1620
tgggagggaa agggagaatg gtgtaccctt tatttcttet gaaatcacac tgatgacatc 1680
agttgtttaa acggggtatt gtcctttcce cccttgaggt tcccttgtga gcttgaatca 1740
accaatctga tctgcagtag tgtggactag aacaacccaa atagcatcta gaaagccatg 1800
agtttgaaag ggcccatcac aggcactttce ctagcctaat 1840

<210> SEQ ID NO 69
<211> LENGTH: 478

<212> TYPE:

PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 69
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Met

Arg

Ile

Glu

Thr

65

Met

Gly

Gly

Leu

Leu

145

Tyr

Ala

Val

Gly

Gly

225

Gly

Ala

Gln

Phe

Ala

305

Pro

Thr

Gly

Leu

Ser

385

Thr

Thr

Gly

Thr

Val

Val

50

Val

Leu

Leu

Val

Phe

130

Phe

Leu

Gly

Val

Val

210

Gly

Asp

Gln

Asp

Val

290

Gly

Leu

Ser

Gly

Ser

370

His

Ala

Ile

Leu

Glu

Leu

35

Val

Gln

Val

Gly

Pro

115

Ile

Pro

Ala

Thr

Ser

195

Thr

Val

Phe

Tyr

Ile

275

Asp

Gly

Met

Thr

Arg

355

Leu

Ile

Ile

Ile

Ala

Leu

20

Val

Lys

Met

Met

Leu

100

Trp

Val

Glu

Ile

Ile

180

Ile

Gly

Leu

Val

Asp

260

Asp

Phe

Phe

Ala

Val

340

Thr

Leu

Ala

Asp

Val

Glu

Val

Asn

Pro

Leu

Ala

85

Asn

Gln

Leu

Pro

Ile

165

Leu

Leu

Ser

Thr

Arg

245

Ile

Ala

Phe

Leu

Asp

325

Thr

Gly

Val

Leu

Trp

405

Met

Tyr

Ala

Pro

Gly

Ala

70

Phe

Ala

Thr

Thr

Val

150

Gly

Ala

Gly

Ile

Phe

230

Thr

Thr

Phe

Asp

Asn

310

Ala

Thr

Met

Val

Val

390

Asp

Pro

Phe

Gly

Val

Ile

Val

Tyr

Phe

Ala

Ala

135

Lys

Leu

Leu

Leu

Val

215

Ala

Gly

Pro

Ser

Thr

295

Thr

Ile

Tyr

Val

Pro

375

Val

Asp

Phe

Gly

Leu

Val

40

Ala

Val

Ala

Phe

Leu

120

Val

Leu

Glu

Gly

Phe

200

Leu

Gly

Gly

Leu

Phe

280

Ala

Asp

Gly

Ile

Ala

360

Leu

Val

Ile

Thr

Phe

Thr

25

Met

Leu

Thr

Asn

Ala

105

Ala

Gly

Ala

Ala

Asn

185

Phe

Gly

Val

Ile

Val

265

Ala

Gly

Gly

Thr

Glu

345

Leu

Ala

Ala

Thr

Tyr

Asp

10

Thr

Thr

Ala

Leu

Arg

90

Phe

Ala

Ala

Val

Met

170

Leu

Thr

Ile

Val

Ala

250

Gly

Leu

Thr

Asn

Thr

330

Ser

Val

Ala

Leu

His

410

Ser

Asp

Phe

Gln

Asn

Leu

75

Pro

Thr

Val

Arg

Gly

155

Gly

Ala

Ile

Ile

Asp

235

Thr

Ala

Ile

Leu

Leu

315

Phe

Ala

Val

Ala

Leu

395

Ser

Ile

His

Leu

Arg

Tyr

60

Ala

Phe

Val

Phe

Glu

140

Thr

Ile

Gln

Ala

Ala

220

Pro

Gln

Phe

Val

Val

300

Pro

Gly

Thr

Ala

Ile

380

Met

Ile

Ala

Asp

Ala

Thr

45

Ser

Ser

Ala

Val

Thr

125

Tyr

Gly

Val

Asn

Leu

205

Thr

Gly

Arg

Leu

Phe

285

Gly

Asp

Ala

Gly

Val

365

Pro

Leu

Pro

Tyr

Thr

Met

30

Thr

His

Gly

Leu

Gly

110

Glu

Val

Ile

Val

Pro

190

His

Ala

Val

Leu

Ala

270

Thr

Val

Ala

Ile

Val

350

Leu

Gln

Ala

Ala

Gly

Asp

15

Ser

Ala

Asp

Val

Ala

95

Thr

Gly

Ile

Gly

Gly

175

Val

Ala

Ala

Leu

Pro

255

Gly

Phe

Gly

Asp

Ile

335

Glu

Phe

Tyr

Asn

Gly

415

Ile

Leu

Tyr

Gly

Gln

Ala

80

Pro

Leu

Leu

Thr

Leu

160

Asp

Ala

Arg

Thr

Ile

240

His

Phe

Phe

Gln

Glu

320

Gly

Glu

Phe

Ala

Val

400

Leu

Ala
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-continued
420 425 430
Ala Gly Ile Val Ser Tyr Pro Val Val Lys Val Ala Thr Gly Asp Ala

435 440 445
Asp Glu Val Ala Ile Gly Gln Trp Leu Leu Ala Ala

450 455 460

Leu Ala Ala
475

Tyr Phe Tyr Val Arg Thr Ser
465 470

Gly Val

Ala Val

Ala Phe Ile Val

What is claimed is:

1. A method of diagnosing a subject as having, or having a
predisposition to, pre-eclampsia or eclampsia, said method
comprising measuring the level of insulin-like growth factor
binding protein-5 in a sample from said subject, wherein said
sample is a bodily fluid from said subject, and wherein a
significant increase in the level of said insulin-like growth
factor binding protein-5 as compared to the level in a normal
reference, is a diagnostic indicator of said pre-eclampsia or
eclampsia or a predisposition to said pre-eclampsia or
eclampsia.

2. The method of claim 1, wherein said increase is at least
20%.

3. The method of claim 1, wherein said subject is further
diagnosed as having, or having a propensity to develop, mild
pre-eclampsia, severe pre-eclampsia, pre-eclampsia-associ-
ated gestational hypertension, pre-eclampsia-associated
HELLP syndrome, or pre-eclampsia-associated pregnancy
with a small for gestational age (SGA) infant.

4. The method of claim 1, wherein the normal reference is
a bodily fluid sample previously taken from said subject.

5. The method of claim 1, further comprising measuring
the level of at least one polypeptide, or fragment thereof,
selected from the group consisting of soluble endoglin, sFlt-
1, VEGF, and PIGF in a sample from said subject.

6. The method of claim 5, further comprising comparing
the level of said soluble endoglin, sFlt-1, VEGF, or PIGF to
the level of said soluble endoglin, sFlt-1, VEGF, or PIGF in a
reference sample, wherein an increase in the level of said
soluble endoglin; or sFlt-1, or a decrease in the level of free
VEGEF or free PIGF in the subject sample relative to the level
of said soluble endoglin, sF1t-1, VEGF, or PIGF in the refer-
ence sample is a diagnostic indicator of pre-eclampsia or
eclampsia or a predisposition to pre-eclampsia or eclampsia
in said subject.

7. The method of claim 1, wherein said measuring is done
using an immunological assay.

8. The method of claim 7, wherein said immunological
assay is an ELISA.

9. The method of claim 1, wherein said subject is a non-
pregnant human, a pregnant human, a post-partum human, or
a non-human.

10. The method of claim 9, wherein said non-human is
selected from the group consisting of a cow, a horse, a sheep,
a pig, a goat, a dog, or a cat.

11. The method of claim 1, wherein said method is used to
diagnose pre-eclampsia or eclampsia, or a predisposition to
pre-eclampsia or eclampsia, at least 4 weeks prior to the onset
of symptoms.

12. The method of claim 1, wherein said bodily fluid is
selected from the group consisting of blood, urine, amniotic
fluid, saliva, serum, plasma, and cerebrospinal fluid.
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13. The method of claim 6, further comprising

(a) calculating the relationship between said levels of
soluble endoglin, sFlt-1, VEGF, or PIGF relative to each
other in said subject sample using a metric;

(b) calculating the relationship between said levels of
soluble endoglin, sFlt-1, VEGF, or PIGF relative to each
other in a reference sample using the same metric as in
step (a); and

(c¢) comparing the relationship calculated in step (a) in said
subject sample with the relationship calculated in step
(b) in said reference sample, wherein an alteration in the
relationship calculated in step (a) as compared to the
relationship calculated in step (b) is a diagnostic indica-
tor of pre-eclampsia or eclampsia or a predisposition to
pre-eclampsia or eclampsia in said subject.

14. The method of claim 1, wherein said method is used to
diagnose pre-eclampsia or eclampsia, or a predisposition to
pre-eclampsia or eclampsia, prior to the development of at
least one symptom of pre-eclampsia or eclampsia in said
subject, said at least one symptom selected from the group
consisting of a systolic blood pressure (BP)>140 mmHg and
adiastolic BP>90 mmHg after 20 weeks gestation; new onset
proteinuria; greater than 300 mg of protein in a 24-hour urine
collection; and a single random urine sample having a pro-
tein/creatinine ratio greater than 0.3.

15. The method of claim 13, wherein said metric is selected
from the group consisting of sFlt-1/PIGF, [sFlt-1/VEGF+
PIGF], (sFlt-140.25(soluble endoglin polypeptide))/PIGF,
and (sF1t1+soluble endoglin)/PIGF.

16. The method of claim 1, wherein said pre-eclampsia is
premature pre-eclampsia.

17. A method of diagnosing a subject as having, or having
a predisposition to, pre-eclampsia or eclampsia, said method
comprising measuring the level of at least one polypeptide in
a sample from said subject, wherein said sample is a tissue
sample from said subject and wherein said at least one
polypeptide is selected from the group consisting of follista-
tin like 3 protein (FSTL3), beta fertilin, CD33L, neurotrophic
tyrosine kinase receptor 2, and beta glucosidase, and wherein
a significant increase in the level of said at least one polypep-
tide as compared to the level in a normal reference, is a
diagnostic indicator of said pre-eclampsia or eclampsia or a
predisposition to said pre-eclampsia or eclampsia.

18. The method of claim 17, wherein said increase is at
least 20%.

19. The method of claim 17, wherein said subject is further
diagnosed as having, or having a propensity to develop, mild
pre-eclampsia, severe pre-eclampsia, pre-eclampsia-associ-
ated gestational hypertension, pre-eclampsia-associated
HELLP syndrome, or pre-eclampsia-associated pregnancy
with a small for gestational age (SGA) infant.

20. The method of claim 17, further comprising measuring
the level of at least one polypeptide, or fragment thereof,
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selected from the group consisting of soluble endoglin, sFlt-
1, VEGF, and PIGF in a sample from said subject.

21. The method of claim 20, further comprising comparing
the level of said soluble endoglin, sFlt-1, VEGF, or PIGF to
the level of said soluble endoglin, sFlt-1, VEGF, or PIGF in a
reference sample, wherein an increase in the level of said
soluble endoglin or sFlt-1, or a decrease in the level of free
VEGEF or free PIGF in the reference sample is a diagnostic
indicator of pre-eclampsia or eclampsia or a predisposition to
pre-eclampsia or eclampsia in said subject.

22. The method of claim 17, wherein said polypeptide is
follistatin like 3 protein (FSTL3).

23. The method of claim 17, wherein said subject is a
non-pregnant human, a pregnant human, a post-partum
human, or a non-human.

24. The method of claim 23 wherein said non-human is
selected from the group consisting of a cow, a horse, a sheep,
a pig, a goat, a dog, or a cat.

25. The method of claim 17, wherein said method is used to
diagnose pre-eclampsia or eclampsia, or a predisposition to
pre-eclampsia or eclampsia, at least 4 weeks prior to the onset
of symptoms.

26. The method of claim 21, further comprising

(a) calculating the relationship between said levels of

soluble endoglin, sFlt-1, VEGF, or PIGF relative to each
other in said subject sample using a metric;
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(b) calculating the relationship between said levels of
soluble endoglin, sFlt-1, VEGF, or PIGF relative to each
other in a reference sample using the same metric as in
step (a); and

(¢) comparing the relationship calculated in step (a) in said

subject sample with the relationship calculated in step
(b) in said reference sample, wherein an alteration in the
relationship calculated in step (a) as compared to the
relationship calculated in step (b) is a diagnostic indica-
tor of pre-eclampsia or eclampsia or a predisposition to
pre-eclampsia or eclampsia in said subject.

27. The method of claim 26, wherein said metric is selected
from the group consisting of sFlt-1/PIGF, [sFlt-1/VEGF+
PIGF], (sFlIt-140.25(soluble endoglin polypeptide))/PIGF,
and (sF1t1+soluble endoglin)/PIGF.

28. The method of claim 17, wherein said method is used to
diagnose pre-eclampsia or eclampsia, or a predisposition to
pre-eclampsia or eclampsia, prior to the development of at
least one symptom of pre-eclampsia or eclampsia in said
subject, said at least one symptom selected from the group
consisting of a systolic blood pressure (BP)>140 mmHg and
a diastolic BP>90 mmHg after 20 weeks gestation; new onset
proteinuria; greater than 300 mg of protein in a 24-hour urine
collection; and a single random urine sample having a pro-
tein/creatinine ratio greater than 0.3.

29. The method of claim 17, wherein said pre-eclampsia is
premature pre-eclampsia.
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