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ARCATTTTGTGAAGT TGTRARACAGARARCCTGTTAGRRATGTCGTGET

GGTTTTTTCCTGACTTACATTCGTGATTT TCAGAARATT TCTTTACGGGTGGAAGCCAATTTACA

TCCATTGGARACCCCGAGE

TGGATTAACCCTCTATGACACTGCACCTTGCCCTATTARCAATGARCGAACACGGCTACTTICCA

GAGATATTTEAT
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FIGURE 1

GGGGCTTCGGCGCCAGCGGCCAGCGCTAGTCGGTCTGGTAAGGAT TTACAAANGGTGCAGGTATG
AGCAGGTCTGAAGACTRACATTTTGTGAAGTTGTARAACAGARAACCTGTTAGARRATGTGGTGGT

TTCAGCAAGGCCTCAGTTTCCTTCCTTCAGCCCTTGTAATTTGGACATCTGCTGCTTTCATATTT
TCATACATTACTGCAGTAACACTCCACCATATAGACCCGGCTTTACCTTATATCAGTGACACTGG
TACAGTAGCTCCAGAARAATGCT TATTTGGGGCAATGCTARATATTGCGGCAGTTTTATGCATTG
CTACCATTTATGTICGTTATAAGCAAGTTCATGCTCTGAGTCCTGAAGAGAACGTTATCATCAAR
TTARACAAGGCTGGCCTTGTACT TGGRATACTGAGT TGT T TAGGACTTTCTATTGTGGCAAACTT
CCAGAAAACAACCCTTTTTGCTGCACATGTARAGTGGAGCTGTGCTIACCTTITGGTATGGGCTCAT
TATATATGTTTGTTCAGACCATCCTTTCCTACCARATGCAGCCCARRATCCATGGCARACAAGTC
TTCTGGATCAGACTGTTGTIGETTATCTGGTGTGCAGTAAGTGCACTTAGCATGCTGACTTGCTC
ATCAGTTTTGCACAGTGGCAATTTTGGGACTGATTTAGAACAGARACTCCATTGGRACCCCCGAGE
ACBAAGGTTATGTGCTTCACATGATCACTACTGCAGCAGRATGGTCTATGTCATTTTCCTTCTTT
GGTTTTTTCCTGACTTACAT TCGTGATTTTCAGAARARTTTCTTTACGGGTGGRAGCCAAT TTACA
TGGATTAACCCTCTATGACACTGCACCTTGCCCTATTRACAATGAACGAACACGGCTACTTTCCA
GAGATATTTGATGAAAGGATAAAATATTTCTGTAATGATTATGATTCTCAGGGATTGGGGRARGS
TTCACAGAAGTTGCTTATTCTTCTCTGAAATTTTCAACCACTTAATCAAGGCTGACAGTAACACT
GATGAATGCTGATAATCAGGAAACATGAAAGAAGCCATTTGATAGATTATTCTAAAGGATATCAT

CARGARGACTATTAAAAACACCTATGCCTATACTTTTTTATCTCAGAARATARAGTCAAADGACT
ATG
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FIGURE 2

<subunit 1 of 1, 266 aa, 1 stop

<MW: 29766, pI: 8.3%, NX({S/T): 0
MWWEQOGLSFLPSALVIWISAAFIFSYITAVILHHIDPALPYISDTGTVAPEKCLEGAMLNIAAY
LCIATITYVRYKQVHALSPEENV I IKLNKAGLVLGILSCLGLSIVANFOKTTLFAAHVSGAVLTEG
MGSLYMEFVQTILSYQMQPRIHGKOVEWIRLLLVIWCGVSALSMLTCSSVLHSGNFGTDLEQKLHW
NPEDKGYVLHMITTARAEWSMSFSEFGFELTY IRDFQKISLRVEANLHGLTLYDTAPCPINNERTR
LLSRDI

Important features:
Type II transmembrane domain:

amince acids 13-33

Other Transmembrane Jdomains:

amino acids 54-73, 94-113, 160-180, 122-141

N-myristoylation sites.

amino acids 57-63, 95-101, 99-105, 124~130, 183-18%9
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FIGURE 3

CGGACGCGTGGGCGGACGCGTGGEGGAGAGCCGCAGTCCCGGCTGCAGCACCTGGGAGAAGGCAGACT

GIGTGAGGGGGCCTGTGGCCCCAGCGTGCTGTGGCCTCGGGEGACTGGCARGTGGAGGCAGGAGCCTTC
CTTACACTTCGCCATGAGTTTCCTCATCGACTCCAGCATCATGATTACCTCCCAGATACTATTTTTTG
GATTTGGGTGGCTTTTCTTCATGCGCCAATTGTTTAAAGACTAT GAGATACGTCAGTATGTTGTACAG
GIGATCTTCTCCGTGACGTTTGCATTTTCTTGCACCATGTTTGAGCTCATCATCTTTGARATCTTAGG
AGTATTGAATAGCAGCTCCCGTTATTTTCACTGGAAAATGAACCTGTGTGTAATTCTGCTGATCCTGE
TTTTCATGGTGCCTTTTTACATTGGCTATTTTATTGTGAGCAATATCCGACTACTGCATAAACAACGA
CTGCTTTTTTCCTGTCTCTTATGGCTGACCTTTATGTATTTCTTCTGGARACTAGGAGATCCCTTTCC
CATTCTCAGCCCAAAACATGGGATCTTATCCATAGAACAGCTCATCAGCCGGGTTGGTGTGATTGGAG
TGACTCTCATGGCTCTTCTTTCTGGAT TTGGTGCTGTCARCTGCCCATACACTTACATGTCTTACTTC
CTCAGGAATGTGACTGACACGGATATTCTAGCCCTGGAACGGCGACTGC TGCAAACCATGGATATGAT
CATAAGCARAARGAAARGGATGGCAATGGCACGCAGARCAATGTTCCAGAAGGGGGARGTGCATAACA
AACCATCAGGTTTCTGGGGAATGATAAAAAGTGTTACCACTTCAGCATCAGGAAGTGAAAATCTTACT
CTTATTCAACAGGAAGTGGAT GCTTTGGAAGAAT TAAGCAGGCAGCT TTTTCTGGAARCAGCTGATCT
ATATGCTACCAAGGAGAGAATAGAATACTCCAAAACCTTCAAGGGGAAATATTTTAATTTTCTTGGTT
ACTTTTTCTCTATTTACTGTGTTTGGAAAATTT TCATGGCTACCATCAATATTGTTTTTGATCGAGTT
GGGAAAACGGATCCTGTCACAAGAGGCATTGAGATCACTGTGAATTATCTGGGAATCCAATTTGATGT
GAAGTTTTGGTCCCAACACATTTCCTTCATTCTTGT TGGAATAATCATCGT CACATCCATCAGAGGAT
TGCTGATCACTCTTACCAAGTTCTTTTATGCCATCTCTAGCAGTAAGTCCTCCAATGTCATTGTCCTG
CTATTAGCACAGATAATGGGCATGTACTTTGTCTCCTCTGTGCTGCTGATCCGAATGAGTATGCCTTT
AGAATACCGCACCATAATCACTGAAGTCCTTGGAGARCTGCAGTTCAACTTCTATCACCGTTGGTTTG
ATGTGATCTTCCTGGTCAGCGCTCTCTCTAGCATACTCTTCCTICTATTT GGCTCACARACAGGCACCA
GAGAAGCARATGGCACCTTGAACT TAAGCCTACTACAGACT GTTAGAGGCCAGTGGT TTCAAAATTTA
GATATAAGAGGGGGCAAAAATGGAACCAGGGCCTGACATTTTATARACEAACAAAATGCTATGGTAGC
ATTTTTCACCTTCATAGCATACTCCTTCCCCGT CAGGTGATACTATGACCATGAGTAGCATCAGCCAG
AACATGAGAGGGAGAACTAACTCAAGACAATACTCAGCAGAGAGCATCCCGTGTGGATATGAGGCTGG
TGTAGAGGCGGAGAGGAGCCAAGAAACTAMGGTGAAAAATACACTGGARCTCTGGGGCAAGACATGT
CTATGGTAGCTGAGCCAAACACGTAGGATTTCCGTTTTAAGGT TCACATGRARAAGCTTATAGCTTTG
CCTTGAGATTGACTCATTAAAATCAGAGACTGTAACAAAAAAAAAAAAAAAAAAAAAGGGCGGCCGCG
ACTCTAGAGTCGACCTGCAGAAGCTTGGCCGCCATGGCCCAACTTGT TTATTGCAGCTTATAATG
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FIGURE 4

MSFLIDSSIMITSQILFFGFGWLFFMROLEKDYEIRQYVVQVIFSVTFAFSCTMFELIIFEILGV
LNSSSRYFHWKMNLCVILLILVEMVPFYIGYFIVSNIRLLHKQRLLFSCLLWLTFMYFFWKLGDP
FPILSPRHGILSIEQLISRVGVIGVTILMALLSGFGAVNCPYTYMSYFLRNVTDTDILALERRLLQ
TMDMI I SKKKRMAMARRTMFQKGEVHNKPSGEWGMIKSVITSASGSENLTLIQQEVDALEELSRQ
LFLETADLYATKERIEYSKTFKGKYENFLGYFFSIYCVWKIFMATINIVFDRVGKTDPVTRGIET
TVNYLGIQFDVKFWSQHISFILVGIIIVTSIRGLLITLTKFFYAISSSKSSNVIVLLLAQIMGMY
FVSSYLLIRMSMPLEYRTIITEVLGELQFNEYHRWFDVIFLVSALSSILFLYLAHKQAPEKQMAP

Important features:
Signal peptide:

amino acids 1-23

Potential transmembrane domains:
amino acids 37-55, 81-102, 150-168, 288%-311, 338-356, 375-398,
425-444

N-glycosylation sites.
amine acids 67-70, 180-183 and 243-24¢

Eukaryotic cobalamin-binding proteins

amino acids 151-160
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FIGURE 5

AGCAGGGARATCCGGATGTCTCGGTTATGAAGTGGAGCAGTGAGTGTGAGCCTCAACATAGTTCC
AGAARCTCTCCATCCGGACTAGTTATTGAGCATCTGCCTCTCATATCACCAGTGGCCATCTGAGGT
GTTTCCCTGGCTCTGAAGGGGTAGGCACGATEGCCAGGTGCTTCAGCCTGGTGTTGCTTCTCACT
TCCATCTGGACCACGAGGCTCCTGGTCCARGGCTCTTTGCGTGCAGRAGAGCTTTCCATCCAGGT
GTCATGCAGAATTATGGGGATCACCCTTGCTIGAGCAAAAAGGCGAACCAGCAGCTGAATTTCACAG
AAGCTAAGGAGGCCTGTAGGCTGCTGGGACTAAGTTTGGCCGGCAAGGACCAAGTTGARACAGCC
TTGAAAGCTAGCTTTGAAACTTGCAGCTATGGCTGGGTTGGAGATGGATTCGTGGTCATCTCTAG
GATTAGCCCARAACCCCAAGTGTGGGAAAAATGGGGETGEGTGTCCTGATTTGGAAGGTTCCAGTGA
GCCGACAGTTTGCAGCCTATTGTTACAACTCATCTGATACTTGGACTAACTCGTGCATTCCAGAR
ATTATCACCACCARAGATCCCATATTCAACACTCARACTGCAACACAAACAACAGAATTTATTGT
CAGTGACAGTACCTACTCGGTGGCATCCCCTTACTCTACAATACCTGCCCCTACTACTACTCCTC
CTGCTCCAGCTTCCACTTCTATTCCACGGAGAAAARAATTGATTTGTGTCACAGAAGTTTTTATG
GAAACTAGCACCATGTCTACAGRAACTGAACCATTTGTTGAAAATAARGCAGCATTCAAGAATGA
AGCTGCTGGGITTGGAGGTGTCCCCACGGCTCTGCTAGTGCTTGCTCTCCTCTICTTTGGTGCTG
CAGCTGGTCTTGGATTTTGCTATGTCARAAGGTATGTGAAGGCCTTCCCTTTTACAARCAAGAAT
CAGCAGAAGGAARATGATCGAAACCAAAGTAGTAAAGGAGGAGAAGGCCAATGATAGCAACCCTAR
TGAGGAATCAAAGADAACTGATAAAANCCCAGAAGAGTCCAAGAGTCCAAGCARAACTACCGTGC
GATGCCTGGAAGCTGAAGTTTAGATGAGACAGAAATGAGGAGACACACCTGAGGCTGGTTTCTTT
CATGCTCCTTACCCTGCCCCAGCTGGGGAAATCAAAAGGGCCARAGAACCARAGAAGAAAGTCCA
CCCTTGGTTCCTAACTGGAATCAGCTCAGGACTGCCATTCCACTATGGAGTGCACCAAAGAGAAT
GCCCTTCTCCTTATTCTAACCCTGTCTGGATCCTATCCTCCTACCTCCARAGCTTCCCACGGLCT
TTCTAGCCTGGCTATGTCCTAATAATATCCCACTGGGAGRAAGGAGTTTTGCAAAGTGCARGGALC
CTAAAACATCTCATCAGTATCCAGTGGTAAARAGGCCTCCTGGCTGTCTGAGGCTAGGTGGGTTG
AAAGCCAAGGAGTCACTGAGACCAAGGCTTTCTCTACTGATTCCGCAGCTCAGACCCTTTCTTCA
GCTCTGAAAGAGAAACACGTATCCCACCTGACATGTCCTTCTGAGCCCGGTAAGAGCARAAGAAT
GGCAGAARAGTTTAGCCCCTGAAAGCCATGGAGATTCTCATAACTTGAGACCTAATCTCTGTAAA
GCTAAAATARAGRAATAGCAACAAGGCTGAGGATACGACAGTACACTGTCAGCAGGGACTGTAAAC
ACAGACAGGGTCAAAGTGTTTTCTCTGAACACATTGAGTTGGAATCACTGTTTAGAACACACALCA
CTTACTTTTTCTGGTCTCTACCACTGCTGATATTTTCTCTAGGARATATACTTTTACAAGTAACA
AAAATAARAACTCTTATARATTTCTATTTTTATCTGAGT TACAGAAATGAT TACTAAGGAAGATT
ACTCAGTAATTTGTTTAAAAAGTAATAAAATTCAACAAACATTTGUTGAATAGCTACTATATGTC
AAGTGCTGTGCAAGGTATTACACTCTGTAATTGAATATTATTCCTCAAAARATTGCACATAGTAG
AACGCTATCTGGGAAGCTATTTTTTTCAGTTTTGATATTTCTAGCTTATCTACTTCCAAACTAAT
TTTTATTTITTGCTGAGACTAATCTTATTCATTTTCTCTAATATGGCAACCATTATAACCTTAATT
TATTATTAACATACCTAAGAAGTACATTGTTACCTCTATATACCAAAGCACATTTTAAAAGTGCC
ATTAACAAATGTATCACTAGCCCTCCTTTTTCCAACAAGAAGGGACTGAGAGATGCAGARATATT
TGTGACAAARAATTAAAGCATTTAGAARACTT
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FIGURE 6

MARCFSLVLLLTSIWTTRLLVQGSLRAEELSTIQVSCRIMGITLVSKKANQQLNFTEAKEACRLLG
LSLAGKDQVETALKASFETCSYGWVGDGFVVISRISPNPKCGKNGVGVL IWKVPVSRQFAAYCYN
SEDTWINSCIPELITTKDPIFNTQTATQITEFIVSDSTYSVASPYSTIPAPTTTPPAPASTSIPR
RKKLICVIEVFMETSTMSTETEPFVENKAAFKNEAAGEGGVPTALLVLALLFFGAAAGLGECYVK
RYVKAFPEFTINKNQOKEMIETKVVKEEKANDSNPNEESKKTDKNPEESKSPSKTTVRCLEARY

Signal segquence:

amino acids 1-16

Transmembrane domain:

amino acids 235-254

N-glycosylation site.

amino acids 53-57, 130-134, 289-293

Casein kinase II phosphorylation site.

amino acids 145-149, 214-218

Tyrosine kinase phosphorylation site.

amino acids 79-88

N-myristoylation site.

amino acids 23-29, 65-71, 234~240, 235-239, 24%-255, 253-25%
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FIGURE 7

CGCCGCGCTCCLCGCACCCGUGGCCCGCCCACCGCGCCGCTCCCGCATCTGCACCCGCAGCCLGGEL
GGCCTCCCGGCGGGAGCGAGCAGATCTAGTCCGGCCCGCAGCGCAACTCGGTCCAGTCGGGGCEE
CGGCTGCGGGCGCAGAGCEGAGATGCAGCGGCTTGGGGCCACCCTGCTGTGCCTGCTGCTGGLGG
CGGCGGTCCCCACGGCCCCCGLGCCCECTCCGACGGCGACCTCGGCTCCAGTCAAGCCCEGCLLE
GCTCTCAGCTACCCGCAGGAGGAGGCCACCCTCAATGAGATGTTCCGCGAGGTTGAGGAACTGAT
GGAGGACACGCAGCACAAATTGCGCAGCGCEGTCCARGAGATGGAGGCAGAAGAAGCTGCTGCTA
ARGCATCATCAGAAGTGAACCTGGCARACTTACCTCCCAGCTATCACARATGAGACCAACACAGAC
ACGAAGGTTGGAAATAATACCATCCATGTIGCACCGAGAAATTCACAAGATAACCAACAACCAGAC
TGGACARATGGTCTTTTCAGAGACAGTTATCACATCTGTGGGAGACGAAGRAGGCAGAAGGAGCT
ACGAGTGCATCATCGACGAGGACTGTGGGCCCAGCATGTACTGCCAGTTTGCCAGCTTCCAGTAC
ACCTGCCAGCCATGCCGGGGCCAGAGGATGCTCTGCACCCGGGACAGTGAGTGCTGTGCGAGACCA
GCTGTGTGTCTGGGGTCACTGCACCRARATGGCCACCAGGGGCAGCAATGGGACCATCTGTGACA
ACCAGAGGGACTGCCAGCCGGEGCTGTGCTGTGCCTTCCAGAGAGGCCTGCTGTTCCCTGTGTGT
ACACCCCTGCCCGTGGAGGGCGAGCTTTGCCATGACCCCGCCAGCCGGCTTCTGGACCTCATCAC
CTGGGAGCTAGAGCCTGATGGAGCCTTGGACCGATGCCCTTGTGCCAGTGGCCTCCTCTGCCAGT
CCCACAGCCACAGCCTGGTGTATGTGTGCAAGCCGACCTTCGTGGGGAGCCGTGACCAAGATGGG
GAGATCCTGCTGCCCAGAGAGGT CCCCGATGAGTATGAAGTTGGCAGCTTCATGGAGGAGGTGCG
CCAGGAGCTGGAGGACCTGGAGAGGAGCCTGACTGAAGAGATGGCGCTGEGGGAGCCTGCGGLTG
CCGCCGCTGCACTGCTGGGAGGGGAAGAGATTTAGATCTGGACCAGGCTGTGGGTAGATGTGCAR
TAGAAATAGCTAATTTATTTCCCCAGGTGTGTGCTTTAGGCGTGGGCTGACCAGGCTTCTTCCTA
CATCTTCTTCCCAGTAAGTTTCCCCTCTGGCTTGACACGCATGAGGTGTTGTGCATTTGTTCAGCT
CCCCCAGGCTGTTCTCCAGGCTTCACAGTCTGGTGCTTGGGAGAGTCAGGCAGGGTTAAACTGCA
GGAGCAGTTITGCCACCCCTGTCCAGATTATTGGCTGCTTTGCCTCTACCAGTTGGCAGACAGCCG
TTTGTTCTACATGGCTTTGATAAT TGTTTGAGGGGAGGAGATGGAAACAATGTGGAGTCTCCLTC
TGATTGGTTTTGGGGAAATGTGGAGAAGAGTGCCCTGCTTTGCAAACATCAACCTGGCARARATG
CAACAARATGAATTTTCCACGCAGTTCTTTCCATGGGCATAGGTAAGCTGTGCCTTCAGCTGTTGC
AGATGAAATGTTCTGTTCACCCTGCATTACATGTGTTTATTCATCCAGCAGTGTTGCTCAGCTCC
TACCTCTGTGCCAGGGCAGCATTTTCATATCCAAGATCAATTCCCTCTCTCAGCACAGCCTGGGEG
AGGGGGTCATTGTTCTCCTCGTCCATCAGGGATCTCAGAGGCTCAGAGACTGCAAGCTGCTTGCC
CAAGTCACACAGCTAGTGAAGACCAGAGCAGTTTCATCTGGTTGTGACTCTAAGCTCAGTGCTCT
CTCCACTACCCCACACCAGCCTTGGTGCCACCARAAGTGCTCCCCARAAAGGARGGAGAATGGGAT
TTTICTTGAGGCATGCACATCTGGAATTAAGGTCARACTAATTCTCACATCCCTCTARAAGTAAR
CTACTGTTAGGAACAGCAGTGTTCTCACAGTGTGGGGCAGCCGTCCTTCTARTGAAGACAATGAT
ATTGACACTGTCCCTCTTTGGCAGTTGCATTAGTAACTTTGAAAGGTATATGACTGAGCGTAGCA
TACAGGTTAACCTGCAGAAACAGTACTTAGGTAATTGTAGGGCGAGGATTATARATGARATTTGC
AARATCACTTAGCAGCAACTGAAGACRATTATCAACCACGTGGAGAARATCAAACCGAGCAGGGC
TGTGTGAARCATGGTTGTAATATGCGACTGCGAACACTGAACTCTACGCCACTCCACARATGATG
TTTTCAGGTGTCATGGACTGTTGCCACCATGTATTCATCCACGAGTTCTTARAGTTTARAGTTGCA
CATGATTGTATARGCATGCTTTCTTTGAGT TTTAAAT TATGTATAAACATAAGT TGCATTTAGAA
ATCAAGCATAAATCACTTCAACTGCARARAAAARAAANAARAARAARAANA
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FIGURE 8

MORLGATLLCLLLAAAVPTAPAPAPTATSAPVKPGPALSYPQEEATINEMFREVEELMEDTQHKL
RSAVEEMEAEEAAAKASSEVNLANLPPSYHNETNTDTKVGNﬁTIHVHREIHKITNNQTGQMVFSE
TVITSVGDEEGRRSHECIIDEDCGPSMYCQFASFQYTCOPCRGQRMLCTRDSECCGDQLCVWGHS
TEMATRGSNGTICDNQRDCQPGLCCAFQRGLLFPVCTPLPVEGELCHDPASRLLDLITWELEPDG

ALDRCPCASGLLCOPHSHSLVYVCKPTFVGSRDODGEILLPREVPDEYEVGS FMEEVRQELEDLE
RSLTEEMALGEPAAAAAATLLGGEET

Signal sequence:

amino acids 1-19

N-glycosylation site.
amino acids 96-100, 106-110, 121-125, 204-208

Casein kinase IT phosphorylation site.
amino acids 46-50, &7-71, 98-102, 135-139, 206-210, 312-316,
327-331

N-myristoylation site.

aminoc acids 202-208, 217-223

Amidation site.

amino acids 140-144-
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FIGURE 9

CGGACGCGTGLGCEEACGCETGEEEGLTGTCAGRAAGTGCCARTAARATACATCATGCARCCCCAC
GGCCCACCTTGTGRAACTCCTCGTGCCCAGGGCTGATGTGCGTCTTCCAGGGCTACTCATCCARAG
GCCTAATCCAACGTTCTGTCTTCAATCTGCARATCTATGGGGTCCTGGGGCTCTICTGGACCCTT
AACTGGGTACTGGCCCTGGGCCAATGCGTCCTCGCTGCAGCCTTTGCCTCCTTCTACTGGGCCTT
CCACAAGCCCCAGGACATCCCTACCTTCCCCTTAATCTCTGCCTTCATCCGCACACTCCGTTACC
ACACTGGGTCATTGGCATTTGGAGCCCTCATCCTGACCCTTGTGCAGATAGCCCGGGTCATCTIG

GAGTATATTGACCACAAGCTCAGAGGAGTGCAGAACCCTGTAGCCCGCTGCATCATGTGCTGTTT
CAAGTGCTGCCTCTGGTGTCTGGAAAAATTTATCAAGTTCCTAAACCGCAATGCATACATCATGA
TCGCCATCTACGGGRAGAATTTCTGTGTCTCAGCCARARATGCGTTCATGCTACTCATGCGAAAC
ATTGTCAGGGTGGTCGTCCTGGACARAGTCACAGACCTGCTGCTGTTCTTTGGGAAGCTGCTEGT
GGTCGGAGGCGTGGGGGTCCTGTCCTTC&TTTTTTTCTCCGGTCGCATCCCGGGGCTGGGTAAAG
ACTTTAAGAGCCCCCACCTCRACTATTACTGGCTGCCCATCATGACCTCCATCCTGGGGGCCTAT
GTCATCGCCAGCGGCTTCTTCAGCGTTTTCGGCATGTGTGTGGACACGCTCTTCCTCTGCTTCCT
GGAAGACCTGGAGCGGAACAACGGUTCCCTGGACCGGCCCTACTACATGTCCAAGAGCCTTCTAR
AGATTCTGGGCAAGAAGAACGAGGCGCCCCCGGACARCAAGAAGAGGAAGAAGTGACAGCTCCGG
CCCTGATCCAGGACTGCACCCCACCCCCACCGTCCAGCCATCCAACCTCACTTCGCC TTACAGGT
CTCCATTTTGTGGTARAAARAGGT TTTAGGCCAGGCGCCGTGGCTCACGCCTGTAATCCAACACT
TTGAGAGGCTGAGGCGGGCGCGATCACCTGAGTCAGGAGTTCGAGACCAGCCTGGCCARCATGGTS
AAACCTCCGTCTCTATTAAAAAIACAAAAATTAGCCGAGAGTGGTGGCATGCACCTGTCATCCCA
GCTACTCGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCGGGAGGCAGAGGTTGCAGTGAGCCGA
GATCGCGCCACTGCACTCCAACCTGGGTGACAGACTCTGTCTCCAAAACAAAACAAACAAACAAA
AAGATTTTATTAAAGATATTTTGTTARCTC
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FIGURE 10

RTRGRTRGGCEKVPINTSCNPTAHLVNSSCPGLMCVFQGY SSKGLIQRSVENLQIYGVLGLEFWTL
NWVLALGQCVLAGAFASFYWAFHKPQDI PTFPLISAFIRTLRYHTGSLAFGALILTLVQIARVIL
EYIDHKLRGVONPVARCIMCCFKCCLWCLEKFIKFLNRNAY IMTATYGKNFCVSAKNAFMLIMEN

IVRVVVLDKVTDLLLFFGKLLVVGGVGVLSFFFFSGRIPGLGKDFKSPHLNYYWLPIMTSILGAY
VIASGFFSVFGMCVDTLFLCFLEDLERNNGSLDRPYYMSKSLLKILGKKNEAPPDNKKRKK

Important features:
Transmembrane domains:

amino acids 57-80 {(type II), 110-126, 215-231, 254-274

N-glycosylation sites,
amino acids 16-20, 27-31, 288-293

Hypothetical ¥YBRO0Zc family proteins.

amino acids 276-288

Ammonium transporters proteins.

amino acids 204-231

N-myristoylation sites.

amino acids 60-66, 78-24

Amidation site.

amino acids 306-310
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FIGURE 11

GCCCCGLCGCCCEGLGELCCEGECGCCCGAAGCCEGGAGCCACCGLCATGGEGGGCCTGCCTGGGAGCCTGC

TCCCTGCTCAGCTGCGCGTCCTGCCTCTGCGGCTCTGCCCCCTGCATCCTGTGCAGCTGCTGCCCCGC
CAGCCGCAACTCCACCGTGAGCCGCCTCATCTTCACGTTCTTCCTCTICCYGGGGGTGCTGGTGTCCA
TCATTATGCTGAGCCCGGGCGTGGAGAGTCAGCTCTACAAGCTGCCCTGGGETGTGTGAGGAGGEGGGCC
GGGATCCCCACCGTCCTGCAGGGCCACATCGACTCTGGCTCCCTGCTTGGCTACCGCGCTGTCTACCG
CATGTGCTTCGCCACGGCGGCCTTCTTCTTCTTCTTTTTCACCCTGCTCATGCTCTGCGTGAGCAGCA
GCCGGGACCCCCGGGCTGCCATCCAGAATGGGTTTTGGTTCTTTAAGTTCCTGATCCTGGTGGGCCTC
ACCGTGGGETGCCTTCTACATCCCTGACGGCTCCTTCACCAACATCTGGTTCTACTTCGGCGTCGTGGE
CTCCTTCCTCTTCATCCTCATCCAGCTGGTGCTGCTCATCGACTTTGCGCACTCCTGGAACCAGCGGT
GGCTGGEGCAAGGCCGAGGAGTGCGATTCCCGTGCCTGGTACGCAGGCCTCTTCTTCTTCACTCTCCTC
TTCTACTTGCTGTCGATCGCGGCCGTGGCGCTGATGTTCATGTACTACACTGAGCCCAGCGGCTGCCA
CGAGGGCAAGGTCITCATCAGCCTCAACCTCACCTTCTGTGTCTGCGTGTCCATCGCTGCTGTCCTGC
CCAAGGTCCAGGACGCCCAGCCCRACTCGGGTCTGCTGCAGGCCTCGGTCATCACCCTCTACACCATG
TTTGTCACCTGGTCAGCCCTATCCAGTATCCCTGARCAGARATGCARCCCCCATTTGCCAACCCAGCT
GGGCAACGAGACAGT TGTGGCAGGCCCCGAGGGCTATGAGACCCAGT GGTGGGATGCCCCGAGCATTE
TGGGCCTCATCATCTTCCTCCTGTGCACCCTCTTCATCAGTCTGCGCTCCTCAGACCACCGGCAGGTS
AACAGCCTGATGCAGACCGAGGAGTGCCCACCTATGCTAGACGCCACACAGCAGCAGCAGCAGCAGET
GGCAGCCTGTGAGGGCCGGECCTTTGACAACGAGCAGGACGGCGTCACCTACAGCTACTCCTTCTTCC
ACTTCTGCCTGGTGCTGGCCTCACTGCACGTCATGATGACGCTCACCARCTGGTACAAGCCCGGTGAG
ACCCGGAAGATGATCAGCACGTGGACCGCCETGTGECTGAAGATCTGTGCCAGCTGGCCAGGGCTGCT
CCTCTACCTGTGGACCCTGGTAGCCCCACTCCTCCTGCGCAACCGCGACTTCAGCIE&GGCAGCCTCA
CAGCCTGCCATCTGGTGCCTCCTGCCACTTGGTGCCTICTCGGCTCGETGACAGCCAACCTGCCCCCTC
CCCACACCAATCAGCCAGGCTGAGCCCCCACCCCTGCCCCAGCT CCAGGACCTECCCCTRAGCCEGGET
CTTCTAGTCGTAGTGCCTTCAGGGTCCGAGGAGCATCAGGCTCCTGCAGAGCCCCATCCCCCCGCCAL
ACCCACACGGTGGAGCTGCCTCTTCCTTCCCCTCCTCCCTGITGCCCATACTCAGCATCTCGGATGAA
AGGGCTCCCTTGTCCTCAGGCTCCACGGEAGCGECGCTGCTGGAGAGAGCGGGGAACTCCCACCACAG
TGGGGCATCCGGCACTGAAGCCCTGGTGTTCCTGGTCACGTCCCCCAGGGGACCCTGCCCCCTTCLTG
GACTTCCTGCCTTACTGAGTCTCTAAGACTTTTTCTAATAARCAAGCCAGTGCGTGTARAAAARA
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FIGURE 12

- MGACLGACSLLSCASCLCGSAPCILCSCCPASRNSTYVSRLIFTFFLFLGVLVSI IMLSPGVESQL

YKLPWVCEEGAGI PTVLQGHIDCGSLLGYRAVYRMCFATAAFFFFFFTLIMLCVSSSRDPRAAIQ
NGFWFFKFLILVGLTVGAFYIPDGSFINIWFYFGVVGSFLFILIQLVLLIDFAHSWNQRWLGKAR
ECDSRAWYAGLFFFTLLFYLLS IAAVALMFMYYTEPSGCHEGKVEISLNLTFCVCVS IAAVLPKV
QDAQPNSGLLOASVITLYTMEVIWSALSSIPEQRCNPHLPTOLGNETVVAGPEGYETQWWDAPST
VGLIIFLLCTLFISLRSSDHRQVNSLMQTEECPPMLDATQOQOQQOVAACEGRAFDNEQDGVTYSY
SEFHFCLVLASLHVMMTLTNWYKPGETREKMISTHTAVWVKICASWAGLLLYLWTLVAPLLLRNRD
FS

Signal sequence:

amino acids 1-20

Transmembrane domains:
amino acids 40-58, 101-11¢, 134-150, 162-178, 206-223, 240-257,
272~283, 324-340, 391-406, 428-444
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FIGURE 13

CGGGCCAGCCTGGGEGCEGCCGGCCAGGARCCACCCGTTAAGGTGTCTICTCTTTAGGGATGGTGA
GGTTGGAAAAAGACTCCTGTAACCCTCCTCCAGGATGAACCACCTGCCAGAAGACATGGAGAACG
CTCTCACCGGGAGCCAGAGCTCCCATGCTTICTCTGCGCAATATCCATTCCATCARCCCCACACAA
CTCATGGCCAGGATTGAGTCCTATGAAGGAAGGGARAAGARAGGCATATCTGATGTCAGGAGGAC
TTTCTGTTTGTTTGTCACCTTTGACCTCTTATTCGTAACATTACTGTGGATAATAGAGTTARATG

TGAATGGAGGCATTGAGARCACATTAGAGRAGGAGGTGATGCAGTATGACTACTATTCTTCATAT
TTTGATATATTTCTTCTIGGCAGTITITTCGATTTAAAGTGTTAARTACTTGCATATGCTGTGTGCAG
ACTGCGCCATTGGTGGGCAATAGCGTTGACAACGGCAGTGACCAGTIGCCTTTTTACTAGCARAAG
TGATCCTTTCGAAGCTTTTCTCTCARGGGGCTTTTGGCTATGTGCTGCCCATCATTTCATTCATL
CTTGCCTGGATTGAGACGTIGGTTCCTGGATTTCAAAGTGTTACCTCAAGAAGCAGAAGRAGAAAA
CAGACTCCTGATAGTTCAGGATGCT TCAGAGAGGGCAGCACTTATACCTGGTGGTCTTTICTGATG
GTCAGTTTTATTCCCCTCCTGAATCCCAAGCAGGAT CTGAAGAAGCTGAAGAARAACAGGACAGT
GAGARACCACTTTTAGAACTATGAGTACTACTTTTGTTARATGTGAAAAACCCTCACAGABAGTC
ATCGAGGCABARAGAGGCAGGCAGTGGAGTCTCCCTGTCGACAGTARAGTTGARATGGTGACGTC
CACTGCTGGCTTTATTGAACAGCTAATARAGATTTATTTAT TGTAATACCTCACARACGTTGTAC
CATATCCATGCACATTTAGTTGCCTGCCTGTGGCTGGTAAGGTAATGTCATGATTCATCCTCTCT
TCAGTGAGACTGAGCCTGATGTGTTAACARATAGGTGRAAGAAAGTCTTGTGCTGTATTCCTAATC
ARRRGACTTAATATATTGAAGTRAACACTTTTTTAGTAAGCAAGATACCTTTTTATTTCAATTCAC
AGAATGGAATTITTTTGTTTCATGTCTCAGATTTATTITGTATTTCTTTTTTAACACTCTACATT
TCCCTTGTTTTTTAACTCATGCACATGTGCTCTTTGTACAGTTT TAAAARGTGTAATAAARTCTG
ACATGTCAATGTGGCTAGTTTTAT TTTTCTTGT T T TGCATTATGTGTATGGCCTGARGTGTTGGA
CTTGCARAAGGGGAAGAAAGGAATTGCGAATACATGTAARATGTCACCAGACATTTGTATTATTT
TTATCATGAAATCATGTTTTTCTCTGATTGTTCTGARAATGTTCTARAATACTCTTATTTTGRATGC
ACAAAATGACTTAARCCATTCATATCATGTTTCCTTTGCGTTCAGCCAATTTCAATTARRATGAA
CTARATTAARDA
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FIGURE 14

MNHLPEDMENALTGSQSSHASLRNIHSINPTQLMARIESYEGREKKGISDVRRTFCLFVTFDLLF
VILLWITELNVNGGIENTLEKEVMQYDYYSSYFDIFLLAVFRFKVLILAYAVCRLRHWWAIALTT
AVISAFLLAKVILSKLFSQGAFGYVLPIISFILAWIETWFLDEFRVLEQEAEEENRLLIVQDASER
ARLIPGCLSDGQFYSPPESEAGSEEAEEKQDSEKPLLEL

Important features of the protein:
Signal peptide:

amino acids 1-20

Transmembrane domains:

aminc acids 54-72, 100-118, 130-144, 146-~166

N-myristoylation sites.

amino acids 14-20, 78-84, 79-85, 202-208, 217-223
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FIGURE 15

ACTCGAACGCAGTTGCTTCGGGACCCAGGACCCCCTCGGGCLCGACCCGCCAGGARRAGACTGAGG
CCGCEECCTGCCCCGLLCGGLTCCCTGCGCCGCCECCGCCTCCCGGLEACAGAAGATGTGCTCCAG
GGTCCCTCTGCTGCTGCCGCTGCTCCTGCTACTGGCCCTGGGGCCTGGEETGCAGGGCTGCCCAT
CCGGCTGCCAGTGCAGCCAGCCACAGACAGTCTTCTGCACTGCCCGLCAGGGGACCACGGTGLCC
CGAGACGTGCCACCCGACACGGTGGGECTGTACGTCTTTGAGAACGGCATCACCATGCTCGALGC
AGGCAGCTTTGCCGGCCTGCCGGGCCIGCAGCTCCTGGACCTGTCACAGAACCAGATCGCCAGCC
TGCCCAGCGGGGTCTTCCAGCCACTCGCCAACCTCAGCAACCTGGACCTGACGGCCARCAGGLTG
CATGAAATCACCAATGAGACCTTCCGTGGCCTGCGGCGCCTCEAGCGLCTCTACCTGGGCAAGRA
CCGCATCCGCCACATCCAGCCTGGTGCCTTCGACACGCTCGACCGCCTCCTGGAGCTCARGCTGC
AGGACAACGAGCTGCGGGCACTGCCCCCGCTGCGCCTGCCCCGCCTGLCTGCTGCTGGACCTCAGC
CACAACAGCCTCCTGGCCCTGGAGCCCGGCATCCTGGACACTGCCAACGTGGAGGCGCTGCGGLT
GGCTGGTCTGGGGCTGCAGCAGCTGGACGAGGGGCTCTTCAGCCGLCTTGCGCAACCTCCACGALC
TGGATGTGTCCGACARCCAGCTGGAGCGAGTGCCACCTGTGATCCGAGGCCTCCGGGGCCTGALG
CGCCTGCGGECTGGCCGGCAACACCCGECATTGCCCAGCTGCEGGCCCGAGGACCTGGECCEGECCTGGEC
TGCCCTGCAGGAGCTGGATGTGAGCAACCTAAGCCTGCAGGCCCTGCCTGGCGACCTCTCGGGLC
TCTTCCCCCGCCTGCGGECTGCTGGCAGCTGCCCGCAACCCCTTCAACTGCGTETGCCCCCTGRAGC
TGGTTTGGCCCCTGGGTGCGCGAGAGCCACGTCACACTGGCCAGCCCTGAGGAGACGCGCTGCCA
CITCCCGCCCAAGAACGCTGGCCGGCTGCTCCTGGAGCTTGACTACGCCGACTTTGGCTGCCCAG
CCACCACCACCACAGCCACAGTGCCCACCACGAGGCLCCGTGGTGCGGGAGCCCACAGCCTTGTCT
TCTAGCTTGGCTCCTACCTGGCTTAGCCCCACAGCGCCGGCCACTGAGGCCCCCAGCCCECCCIC
CACTGCCCCACCGACTGTAGGGCCTGTCCCCCAGCCCCAGGACTGCCCACCGTCCACCTGCCTCA
ATGGGGGCACATGCCACCTGGGGRCACGGCACCACCTGGCGTGCTTGTGCCCCGAAGGCTTCACG
GGCCTGTACTGTGAGAGCCAGATGGGGCAGGGGACACGGCCCAGCCCTACACCAGTCACGCCGAG
GCCACCACGGTCCCTGACCCTGGGCATCGAGCCGGTGAGCCCCACCTCCCTGCGLCGTGGGGCTGE
AGCGCTACCTCCAGGGGAGCTCCGTGCAGCTCAGGAGCCTCCGTCTCACCTATCGCAACCTATCG
GGCCCTGATAAGCGGCTGGTGACGCTGLGACTGCCTGCCTCGCTCGCTGAGTACACGGTCACCCA
GCTGCGGCCCAACGCCACTTACTCCGTCTGTGTCATGCCTTTGGGGCCLGGGCGEGTGCCGGAGG
GCGAGGAGGCCTGCGGGGAGGCCCATACACCCCCAGCCGTCCACTCCAACCACGCCCCAGTCACC
CAGGCCCGCGAGGGCAACCTGCCGCTCCTCATTGCGCCCGCCCTGGCCGCEGTGCTCCTGGCCGL
GCTGGCTGCGGTGGGGGCAGCCTACTGTGTGCGGCEGGGGCGGGCCATGGCRAGCAGCGGCTCAGE
ACARAGGGCAGGTEGGGCCAGGGGCTGGGCCCCTGGARCTGGAGGGAGTGAAGGTCCCCTTGGEAG
CCAGGCCCGAAGGCARACAGAGGGCGETGGAGAGGCCCTGCCCAGCGGGTCTCAGTGTGAGGTGCC
ACTCATGGGCTTCCCAGGGCCTGGCCTCCAGTCACCCCTCCACGCARAGCCCTACATCTAAGCCA
GAGAGAGACAGGGCAGCTGGGGLCCGGGECTCTCAGCCAGTGAGATGGCCAGCCCCCTCCTGCTGEL
ACACCACGTAAGTTCTCAGTCCCAACCTCGGGGATGTCTGCAGACAGGGCTGTGTGACCACAGCT
GGGCCCTGTTCCCTCTGGACCTCGGTCTCCTCATCTGTGAGATGCTGTGGCCCAGCTGACGAGCC
CTAACGTCCCCAGAACCGAGTGCCTATGAGGACAGTGTCCGCCCTGCCCTCCGCAACGTGCAGTC
CCTGGGCACGGCGGGTCCTGCCATGTGCTGGTAACGCATGCCTGGGTCCTGCTGGGCTCTCCCAC
TCCAGGCGGACCCTGGGGGCCAGTGAAGGAAGCTCCCGLAAAGAGCAGAGGGAGAGCGGGTAGEC
GGCTGTGTGACTCTAGTCTTGGCCCCAGGAAGCGAAGGAACAARARGAAACTGGARAGGARGATGC
TTTAGGAACATGTTTTGCTTTTTTARAATATATATATTTATAAGAGATCCTTTCCCATTTATTCT
GGGAAGATGTTTTTCAAACTCAGAGACAAGGACTTTGGTTTTTGTAAGACAAACGATGATATGAA
GGCCTTTTGTAAGAAAAAATAAARGATGAAGTGTGARA
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FIGURE 16

MCSRVPLLLPLLLLLALGPGVQGCPSGCQCSQPOTVFCTARQGTTVPRDVPPDTVGLYVFENGIT
MLDAGSFAGLPGLQLLDLSONQIASLPSGVFQPLANLSNLDLTANRLHET TNE TFRGLRRLERLY
LGENRIRHIQPGAFDTLDRLLELKLODNELRALPPLRLPRLLLLDLSHNSLLALEPGILDTANVE
ALRLAGLGLOQLDEGLEFSRLRNLHDLDVSDNQLERVPPVIRGLRGLTRLRLAGNTRIAQLRPEDL
AGLAALQELDVSNLSLQALPGDLSGLEFPRLRLLAAARNPENCVCPLSWFGPWVRESHVTLASPEE
TRCHFPPKNAGRLLLELDYADFGCPATTTTATVPTTRPVVREPTALSSSLAPTWLSPTAPATERP
SPPSTAPPTVGPVPQOPQDCPPSTCLNGGTCHLGTRHHELACLCPEGFTGLYCESQMGQOGTRPSPTP
VIPRPPRSLTLGIEPVSPTSLRVGLQRYLOGSSVOLRSLRLTYRNLSGPDKRLVTLRLPASLAEY
TVTQLRPNATYSVCVMPLGPGRVPEGEEACGEAHT PPAVHSNHAPVTQAREGNLPLLIAPALAAV
LLAALAAVGAAYCVRRGRAMAAAAQDKGQVGPGAGPLELEGVKVPLEPGPKATEGGGEALPSGSE
CEVPLMGFPGPGLQSPLHAKPYL

Important features:

Signal peptide:

amino acids 1-23

Transmembrane domain:

amino acids 579-599

EGF-like domain cysteine pattern signature.

amino acids 430-442

Leucine'zipper pattern.

amino acids 197-219, 269-291

N-glycosylation sites.

aminoc acids 101-105, 117-121, 273-277, 500-504, 528-532
Tyrosine kinase phosphorylation sites.

amino acids 124-131, 337-345

N-myristoylation sites.

amino acids 23-29, 27-33, 70-76, 142-148, 187-193, 348-354,
594~-600, 640-646
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FIGURE 17

GCAGCGGCGAGGCGECEETGETGECTGAGTCCGTGGTGGLAGAGGCGAAGGCGACAGCTCATGCG
GGTCCGGATAGGGCTGACGCTGCTGCTGTGTGCGGTGCTGCTGAGCTTGGCCTCGGCGTCCTLGG
ATGAAGAAGGCAGCCAGGATGAATCCTTAGAITCCAAGACTACTTTGACATCAGATGAGTCAGTA
AAGGACCATACTACTGCAGGCAGAGTAGTTGCTGGTCARATATTTCTTGATTCAGAAGAATCTGA
ATTAGAATCCTCTATTCAAGAAGAGGAAGACAGCCTCAAGAGCCAAGAGGGGGAARGTGTCACAG
AAGATATCAGCTTTCTAGAGTCTCCAAATCCAGAAAACAAGGACTATGAAGAGCCAAAGAAAGTA

CGGAAACCAGCTTTGACCGCCATTGAAGGCACAGCACATGGGGAGCCCTGCCACTTCCCTTTTCT
TTTCCTAGATAAGGAGTATGATGAATGTACATCAGATGGGAGGGAAGATGGCAGACTGTGGTGTG
CTACAACCTATGACTACARAGCAGATGARAAGTGGGGCTTTTGTGAAACTGAAGARGAGGCTGCT
AAGAGACGGCAGATGCAGGAAGCAGAAATGATGTATCARACTGGAATGAARATCCTTAATGGAAG
CAATAAGAAAAGCCAARAAAGAGRAGCATATCGGTATCTCCARAAAGGCAGCAAGCATGAACCATA
CCARAGCCCTGGAGAGAGTGTCATATGCTICTITTATTTGGTGATTACTTGCCACAGAATATCCAG
GCAGCGAGRGAGATGTTTGAGAAGCTGACTGAGGAAGGCTCTCCCARAGGGARCAGACTGCTCTTGG
CTTTCTGTATGCCTICTGGACTTGGTGTTAAT TCARAGTCAGGCAARGGCTCTTGTATATTATACAT
TTGGAGCTCTIGGGGGCAATCTARTAGCCCACATGGTTTTGGTARGTAGACTTTAGTGGRAGGLT
AATAATATTAACATCAGAAGRATTTGTGGTTTATAGCGGCCACARCTTTTTCAGCTTYCATGATC
CAGATTTGCTTGTATTAAGACCAAATATTCAGTTGAACTTCCTTCAAATTCTTGTTAATGGATAT
ARCACATGGAATCTACATGTAAATGARAGTTGGTGGAGTCCACAATTTTTCTITARAATGATTAG
ITTGGCTGATTGCCCCTARARAGAGAGATCTGATARATGGCTCTTTTI TARATTTTCTCTGAGTTG
GAATTGTCAGAATCATTTTTTACATTAGATTATCATAATTTTAAAAATTTTTCTTTAGTTTTTCA
ARATTTTGTAAATGGTGGCTATAGARAAACAACATGAAATATTATACAATATT TTGCAACRATGC
CCTAAGAATTGTITAAAATTCATGGAGTTATTTGTGCAGAATGACTCCAGAGAGCTCTACTTTCTG
TTTTTTACTTTTCATGATTGGCTGTCTTCCCATTTATTCTGGTCATTTATTGCTAGTGACACTGT
GCCTGCTTCCAGTAGTCTCATTTTCCCTATTTTGCTARTTTGTTACTTTTICTTTGCTAATTTGG
AAGATTAACTCATITTTAATAAAATTATGTCTAAGATTAAAAAARAARAANAARARAAAARARLAR
AARMARAAARAAARANAAAAAAARAAARRARAARAAAAAARARADADAA
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FIGURE 18

MRVRIGLTLLLCAVLLSLASASSDEEGSQDESLDSKTITLTSDESVKDHTTAGRVVAGQIFLDSEESEL
ESSICEEEDSLKSQEGESVIEDISFLESPNPENKDYEEPKKVRKPALTAIEGTAHGEPCHFPFLFLDK

EYDECTSDGREDGRLWCATTYDYKADEKWGFCETEREARKRROMOEAEMMY OTGMK I LNGSNKKSOKR
EAYRYLQKAASMNHTKALERVSYALLEFGDYLPONIQAAREMFEKLTEEGSPKGQTALGFLYASGLGVN
SSQAKATLVYYTFGALGGNLIAHMVLVSRL

Important features:
Signal peptide: '

amino acids 1-21

N-glycosylation sites.
amino acids 185-19%, 217-221, 272-276

Tyrosine kinase phosphorylation site.

amino acids 220-228

' N-myristoylation sites.

amino acids 120-126, 253-259, 268-274, 270-274, 285-291, 289-295

Glyvcosaminoglycan attachment site.

amino acids 267-271

Microbodies C-terminal targeting signal.

amine acids 299-303

Type II fibronectin collagen-binding domain protein.

amino acids 127-169

Fructose-bisphosphate aldolase class-II protein.

amino acids 101-119



Patent Application Publication Sep. 25,2003 Sheet 19 of 168 US 2003/0180849 A1

FIGURE 19

AATTCAGATTTTAAGCCCATTCTGCAGTGGRATTTCATGAACTAGCAAGAGGACACCATCTTCTT

GTATTATACAAGAAAGGAGTGTACCTATCACRCACAGGGGGARARATGCTCTTTTGGGTGCTAGG
CCTCCTAATCCTCTGTGGTTTICTGTGGACTCGTAARGGAARACTARAGATTGAAGACATCACTG
ATAAGTACATTTITTATCACTGGATGTGACTCGGGCTITTGGAAACTTGGCAGCCAGRAACTTTTGAT
AARARAGGGATTTCATGTAATCGCTGCCTGTCTGACTGAATCAGGATCAACAGCTTTARAGGCAGA
AACCTCAGAGAGACTTCGTACTGTGCTTCTGGATGTGACCGACCCAGAGAATGTCAAGAGGACTG
CCCAGTGGGTGAAGAACCAAGTTGGGGAGARAGGTCTCTGGGGTCTGATCAATAATGCTGGTGTT
CCCGGCGTGCTGGCTCCCACTGACTGGCTGACACTAGAGGACTACAGAGAACCTATTGAAGTGAA
CCTGTTTGGACTCATCAGTGTGACACTAAATATGCTTCCTTTGGTCRAAGARAGCTCARGGGAGAG
TTATTAATGTCTCCAGTGTTGGAGGTCGCCTTGCAATCGTTGGAGGGGGCTATACTCCATCCARA
TATGCAGTGGAAGGTTTCAATGACAGCTTARGACGGGACATGAAAGCTTTTGGTGTGCACGTCTC
ATGCATTGAACCAGGATTGTTCAAAACAAACTTGGCAGATCCAGTARAGGTAAT TGARAARAAAC
TCGCCATTTGGGAGCAGCTGTCTCCAGACATCARACAACAATATGGAGAAGGTTACATTGAARAA
AGTCTAGACAAACTGAAAGGCAATAAATCCTATGTGARCATGGACCTCTCTCCGGTGGTAGAGTG
CATGGACCACGCTCTAACAAGTCTCTTCCCTAAGACTCATTATGCCGCTGGARAAGATGCCAAAA
TTTTCTGGATACCTCTGTCTCACATGCCAGCAGCTTTGCAAGACTTTTTAT TGTTGAAACAGARA
GCAGAGCTGGCTAATCCCAAGGCAGTGTGACTCAGCTARCCACARATGTCTCCTCCAGGCTATGA
AATTGGCCGATTTCAAGAACACATCTCCTTTTCAACCCCATTCCTTATCTGCTCCAACCTGGACT
CATTTAGATCGTIGCTTATTTGGATTGCAAARGGGAGTCCCACCATCGCTGGTGGTATCCCAGGGT
CCCTGCTCAAGTTTTCTTTGARAAGGAGGGCTGGAATGGTACATCACATAGGCAAGTCCTGCCCT
GTATTTAGGCTITGCCTGCTTGGTGTGATGTAAGGGARAT TGARAGACTTGCCCATTCAAAATGA
TCTTTACCGTGGCCTGCCCCATGCTTATGGTCCCCAGCATTTACAGTAACTTGTGAATGTTAAGT
ATCATCTCTTATCTAAATATTAAAAGATAAGTCAACCCAARAAARAAANAARALDAAARARAAARA
AAARAARARARRAAA
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FIGURE 20

MLFWVLGLLILCGFLWTRKGKLKIEDITDKYIFITGCDSGFGNLAARTFDKKGFHVIAACLTESG
STALKAETSERLRTVLLDVTDPENVKRTAQWVKNQVGEKGLWGL INNAGVPGVLAPTDWLTLEDY
REPIEVNLFGLISVTLNMLPLVKKAQGRVINVSSVGGRLAIVGGGYTPSKYAVEGFNDSLRRIMK

AFGVHVSCIEPGLFKTNLADPVKVIEKKLAIWEQLSPDIKQOYGEGY IEKSLDKLKGNKS YVNMD
LSPVVECMDHALTSLFPKTHYAAGKDAKIFWIPLSHMPAALODFLLLKQKARLANPKAYV

Important features of the protein:
Signal peptide:

aminoc acids 1-17

Transmembrane domain:

aminc acids 136-152

N-glycosylation sites.
amine acids 161-163, 187-190 and 253-256

Glycosaminoglycan attachment site.

amino acids 39-42

N-myristoylation sites.

amino acids 36-41, 42-47, 108-113, 166~171, 1988-203 and 207-212
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FIGURE 21

CTGAGGCGGCGGTAGCATGGAGGGGGAGAGTACGTCGGCGETGCTCTICGGGCTTTGTGCTCGGCG

CACTCGCTTTCCAGCACCTCAACACGGACTCGGACACGGAAGGTTTTCTTCTTGGGGAAGTARRA
GGTGAAGCCAAGAACAGCATTACTGAT TCCCAAATGGATGATGI TGRAGTTGTTTATACAATTGA
CATTCAGAAATATATTCCATGCTATCAGCTTTTITAGCTTTTATAATTCTTCAGGCGAAGTAAATG
AGCAAGCACTGAAGRAAATATTATCARAATGTCAAARAGAATGTGGTAGGTTGGTACAAATTCCGT
CGTCATTCAGATCAGATCATGACGTTTAGAGAGAGGCTGCTTCACAAARACTTGCAGGAGCATTT
TTCAAACCAAGACCTTGTTTTTCTGCTATTAACACCAAGTATAATAACAGAAAGCTGCTCTACTC
ATCGACTGGAACATTCCTTATATARACCTCARAAAAGGACTTTTTCACAGGGTACCTTTAGTGGTT
GCCAATCTGGGCATGTCTGAACAACTGGGTTATAAAACTGTATCAGGTTCCTGTATGTCCACTGG
TTTTAGCCGAGCAGTACAARCACARCAGCTCTARATTTTTTGAAGAAGATGGATCCTTAAAGGAGS
TACATAAGATAAATGARATGTATGCTTCATTACAAGAGGAAT TARAGAGTATATGCARARRAAGTG
GARAGACAGTGAACAAGCAGTAGATAMACTAGTAAAGGATGTAAACAGATTAARACGAGARATTCGA
GAARAGGAGAGGAGCACAGATTCAGGCAGCAAGAGAGARGAACATCCARARAGACCCTCAGGAGA
ACATTTTTICTTTGTCAGGCATTACGGACCTTITITTCCARATTCTGAATTTCTTCATTCATGTGIT
ATGTCITTARAAAATAGACATGTTTCTAAAAGTAGCTGTAACTACAACCACCATCTCGATGTAGT
AGACAATCTGACCTTAATGGTAGAACACACTGACATTCCTGAAGCTAGTCCAGCTAGTACACCAC
ARATCATTAAGCATARAGCCTTAGACTTAGATGACAGATGGCRATTCAAGAGATCTCGGTTGTTA
GATACACAAGACAAACGATCTAAAGCAAATACTGGTAGTAGTAACCAAGATAAAGCATCCAAAAT
GAGCAGCCCAGAAACAGATGAAGAAATTGAARAGATGARGGGT T T TGGTGAATATTCACGGTCTC
CTACATTTITGATCCTTTTAACCTTACAAGGAGATTTTTTTATTTGGCTGATGGGTAAAGCCAAAC
ATTTCTATTIGITTTTACTATGTTGAGCTACTTGCAGTAAGTTCATTTGTTTTTACTATGTTCACC
TGTTIGCAGTAATACACAGATAACTCTTAGTGCATTTACTTCACAARAGTACTTTTTCAARCATCA
GATGCTTTTATTTCCAAACCTTTTTTTCACCTTTCACTAAGTTGTTGAGGGGAAGGCTTACACAG
ACACATTCTTTAGAATTGGAAAAGTGAGACCAGGCACAGTGGCTCACACCTGTAATCCCAGCACT
TAGGGAAGACAAGTCAGGAGGATTGAT TGAAGCTAGGAGTTAGAGACCAGCCTGGGCAACGTATT
GAGACCATGTICTATTARAAAATARAATGCAAAAGCAAGAATAGCCTTATTTTCAAAATATGGARR
GARATTTATATGAAAATTTATCTGAGTCATTAAAATTCTCCTTAAGTGATACTTTTTTAGAAGTA
CATTATGGCTAGAGTTGCCAGATARAATGCTGGATATCATGCAATAAATTTGCAARACATCATCT
AAAATTTAAAAAAARDAAARAAAARAARAR
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FIGURE 22

MEGESTSAVLSGFVLGALAFQHLNTDSDTEGFLLGEVKGEAKNS ITDSQMDDVEVVYTIDIQKYT
PCYQLFSFYNSSGEVNEQALKKILSNVKENVVGWYKFRRESDQIMTFRERLLHKNLQEHFSNQDL
VELLLTPSIITESCSTHRLEHSLYKPOQKGLFHRVPLVVANLGMSEQLGYKTVIGSCMSTGESRAV
QTHSSKEFFEEDGSLKEVHKINEMYASLQEELKS ICKKVEDSEQAVDKLVKDVNRLKRETIEKRRGA
QIQAAREKNIQKDPQENIFLCQALRTFFPNSEFLHSCVMSLKNRHVSKSSCNYNHHLDVVDNLTL
MVEHTDIPEASPASTPQI IKHKALDLDDRWOFKRSRLLDTQDKRSKANTGSSNQDKASKMSSPET
DEEIERMKGFGEYSRSPTF

Important features:
Signal peptide:

amino acids 1-19

N-glycosylation sites.
amino acids 75~79, 322-326

N-myristoylation site.

amino acids 184-154

Growth factor and cytokines receptors family.

amino acids 134-150
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FIGURE 23

GGCACAGLCGCGLGGCGCAGAGCAGACTCAGCCGAGCLGAGTCCAGCCGGACGAGCGGACCAGCGCAGEGCAGCCCAA
GCAGCGCECAGCGAALGCCCGCLGCCGCCCACACCLCTCTGLBGTCCCCGCEGCECCTGCCACCCTTCCCTCCTTLCCC
GCGTCCCCECCTCGCCGGCCAGTCAGCTTGCCGEETTCGCTGCCCCGCEAARCCCCEAGGTCACCAGCCCGCGCCTCT

GCTTCCCTGGGCCGCGLGCCGCCTCCACGCCCTCCTTCTCCCCT GGCCCEEGCGCCTGGCACCGGGGACCGTTGCCTGA
CGCGAGGCCCAGCTCTACTTTTCGCCCCGCEGTCTCCTCCGCCTGCTCGCCTCTTCCACCAACTCCAACTCCTTCTCCC
TCCAGCTCCACTCGCTAGT CCCCGACTCCECCAGCCCTCEGCCCGCTGCCEGTAGCGCCGCTTCCCGTCCGGTCCCARA
GGTGGGAACGCGTCCGCCCCGGCCCGCACCATEGCACGGTTCGECTTGCCCGCECTTCTCTGCACCCTGGCAGTGCTC
AGCGCCGLGCTGCTGGCTGCCCAGCTCAAGTCGRAAAAGTTGCTCGGAAGTGCGACGTCTTTACGTGTCCAAAGGCTTC
AACAAGAACGATGCCCCCCTCCACGAGAT CAACGGTGATCATTTGAAGATCTGTCCCCAGGGTTCTACCTGCTGCTCT
CAAGAGATGGAGGAGAAGTACAGCCTGCAAAGTARAGATCATTT CAARACT GTGETCAGCGAACAGTGCAATCATTTG
CAAGCTGTCTTTGCTTCACGTTACAAGAAGTTTGAT GAATTCTT CAAAGAACTACTT GAAART GCAGAGAAATCCCTG
AATGATATGTTTGTGAAGACATAT GGCCATTTATACATGCARAATTFCTGAGCTATTTAAAGATCTCTTCGTAGAGTTG
ARACGTTACTACGTGETGEGAAATGTGAACCTGGAAGAAATGCTARAT GACTTCTGGECTCGCCTCCTGGAGCGGATG
TTCCGCCTGGTGAACTCCCAGTACCACTTTACAGATGAGTATCT GGAATGT GTCAGCAAGTATACGGAGCAGCTGAAG
CCCTTCGGAGATGTCCCTCGCAAATTGAAGCTCCAGETTACTCGTGCTTTTGTAGCAGCCCETACTTTLGCTCAAGGT
TTAGCGGTTGCGGGAGATGTCETGAGCAAGGTCTCCGTGGTAAACCCCACAGCCCAGTGTACCCATGCCCTGTTGARG
ATGATCTACTGCTCCCACTGCCEGGETCTCETCACTGTGAAGCCATGTTACAACTACTGCTCARACATCATGAGAGGC
TGTTTGGCCARACCAAGGGGATCTCGATTTTGAAT GGAACAATTT CATAGAT GCTATGCTGATGGTGGCAGAGAGGCTA
GAGGGTCCTTTCAACATTGAATCGGT CATGGATCCCATCGATGTGAAGATTTCTGAT GCTAT TATGRACATGCAGGAT
AATAGTGTTCAAGTGTCTCAGAAGGTTTTCCAGGGATGTGGACCCCCCAAGCCCCTCCCAGCTGGACGAATTTCTCGT
TCCATCTCTGAAAGTGCCTTCAGTGCTCGCTTCAGACCACATCACCCCGAGGAACGCCCAACCACAGCAGCTGGCACT
AGTTTGGACCGACTGETTACTGATGT CAAGGAGAAACTGARACAGGCCAAGRAATTCTGGTCCTCCCTTCCGAGCAAC
GTTTGCAACGATGAGAGGATGECTGCAGGARACGGLAATGAGGATGACT GTTGGAATGGGAAAGGCARARGCAGCTAC
CTGTTTGCAGTGACAGGAAATGGATTAGCCAACCAGGGCAACANCCCAGAGGTCCAGCTTGACACCAGCAAACCAGAC
ATACTGATCCTTLGTCAAATCATGGCTCTTCGAGTGATGACCAGCAAGAT GAAGARTGCATACAAT GGGRACGACGETG
GACTTCTTTGATATCAGTGATGARAGTAGT GGAGAAGGAAGTGGAAGT GGCTGTGAGTATCAGCAGTGCCCTTCAGAG
TTTGACTACAATGCCACTGACCATGCTGGEAAGAGT GCCAATGAGAAAGCCGACAGTGCTGETGTCCGTCCTGGGEGCA
CAGGCCTACCTCCTCACTGTCTTCTGCATCTTGTTCCTGGTTATGCAGAGAGAGTGGAGAE&&TTCTCAAACTCTGAG
AAAAAGTGTTCATCARAAAGTTAAAAGGCACCAGTTATCACTTTTCTACCATCCTAGTGACTTTGCTTTTTARATGAA
TGGACAACAATGTACAGTTTTTACTATGT GGCCACTGGTTTAAGAAGT GCTGACTTTGTTT TCTCATTCAGTTTTGGG
AGGAAAAGGGACTGTGCATTGAGT TGGTTCCTGCTCCCCCAAACCATGTTARACGTGGCTAACAGTGTAGGTACAGAR
CTATAGTTAGTTGTGCATT TGTGATTTTATCACTCTATTATTTGTTTGTATGTTTTTTTCTCATTTCGTTTGTGGGTT
TTTTTTTCCAACTGTGATCTCGCCTTGTTTCTTACAAGCAAACCAGGGTCCCTTCTTGGCACGTAACATGTACGTATT
TCTGARATATTAAATAGCTGTACAGAAGCAGGTTTTATTTATCATGTTATCTTATTAAAAGAAAAAGCCCARAARGT
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FIGURE 24

MARFGLPALLCTLAVLSAALLAARLKSKSCSEVRRLYVSKGFNKNDAPLHEINGDHLKICPQGST
CCSQEMEEKYSLQSKDDFKSVVSEQCNHLQAVFASRYKKFDEFFKELLENAEKSLNDMFVKTYGH
LYMONSELFRDLEVELKRYYVVGNVNLEEMLNDFWARLLERMFRLVNSQYHEFTDEYLECVSKYTE
QLKPFGDVPRKLKLQVTRAFVAART FAQGCLAVAGDVVSKVSVVNPTAQCTHALLKMIYCSHCRGL
VIVKPCYNYCSNIMRGCLANQGDLDFEWNNEFIDAMIMVAERLEGPFNIESVMDPIDVKISDAIMN
MODNSVQOVSQKVEQGCGPPKPLPAGRISRSISESAFSARFRPHHPEERPTTAAGTSLDRLVTDVK
EKLKQAKKEWSSLPSNVCNDERMAAGNGNE DDCWNGKGKSRYLFAVTGNGLANQGNNPEVQVDTS

KPDILILRQIMALRVMTSKMKNAYNGNDVDEFDISDESSGEGSGSGCEYQQCPSEFDYNATDHAG
KSANEKADSAGVRPGACAYLLTVECILEFLVMOREWR

Important features:
Signal peptide:

amino acids 1-22

ATP/GTP-binding site motif A (P-lcop).

amino acids 515~524

N-glycesylation site.

amine acids 514-518

Glycosaminoglycan attachment sites.
amino acids 494-428, 498-502

N-myristoylation sites.

aminc acids 63-69, 224-23Q, 276-282, 438-444, 497-503, 531-537

Glypicans proteins.
aminec acids 54-75, 105-157, 238-280, 309-346, 423-460, 468-506
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FIGURE 25

CTCGCCCTCARATGGGAACGCTGGCCTGGGACTAAAGCATAGACCACCAGGCTGAGTATCCTGAC
CTGAGTCATCCCCAGGGATCAGGAGCCTCCAGCAGGGAACCTTCCATTATATTCTTCAAGCAACT
TACAGCTGCACCGACAGTTGCGATGAARAGTTCTAATCTCTTCCCTCCTCCTGTTGCTGCCACTAA
TGCTGATGTCCATGGTCTC TAGCAGCCTGAATCCAGGGGT CGCCAGAGGCCACAGGGACCGAGGT

CAGGCTTCTAGGAGATGGCTCCAGGAAGGCGGCCAAGAATGTGAGTGCAAAGATTGGTTCCTGAG
AGCCCCGAGRAGARAATTCATGACAGTGTCTGGGCTGCCARAGAAGCAGTGCCCCTGTGATCATT
TCAAGGGCAATGTGAAGAARACAAGACACCAAAGGCACCACAGARAAGCCARACAAGCATTCCAGA
GCCTGCCAGCAATTTCTCAARCAATGTCAGCTAAGARGCTTTGCTCTGCCTTTGTAGGAGCTCTG
AGCGCCCACTCTTCCAATTARACATTCTCAGCCAAGAAGACAGTGAGCACACCTACCAGACALTC
TTCTTCTCCCACCTCACTCTICCCACTGTACCCACCCCTARATCATTCCAGTGCTCTCAARAAGCA
TGTTTTTCRAGATCATTTTGTTIGTTGCTICTCTCTAGTIGTICTTCTTICTCTCGTCAGTCTTAGCCT
GTGCCCTCCCCTTACCCAGGCTTAGGCTTAATTACCTGAAAGATTCCAGGAAACTGTAGCTTCCT
AGCTAGTGTCATTTAACCTTAAATGCAATCAGGAAAGTAGCAAACAGAAGTCAATAAATATTTTT
AAATGTCRAARAARAARANAAAADAR
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FIGURE 26

MKVLISSLLLLLPLMLMSMV3SSLNPGVARGHRDRGOASRRWLOEGGOECECKDWFLRAPRRKFM
TVSGLPKKQCPCDHFKGNVKKTRHORHHRKPNKHSRACQQFLKQCQLRSFALPL

Important features:
Signal peptide:

amino acids 1-22

N-myristoylation sites.

amino acids 27-33, 46-52
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FIGURE 27

GGACGCCAGCGCCTGCAGAGGCTGAGCAGGGAARAAGCCAGTGCCCCAGCGGAAGCACAGCTCAG
AGCTGGTCTGCCATGGACATCCTGGTCCCACTCCTGCAGCTGCTGGTGUTGCTTCTTACCCTGCC
CCTGCACCTCATGGCTCTGCTGGGCTGCTGGCAGCCCCTGTGCAAAAGCTACTTCCCCTACCTGA
TGGCCGTGCTGACTCCCAAGAGCAACCGCAAGATGGAGAGCAAGARACGGGAGCTCTTCAGCLAG

ATARAGGGGCTTACAGGAGCCTCCGGGARAGTGGCCCTACTGGAGL TEGGECTGCGGAACCGGAGT
CRACTTTCAGTTCTACCCACCGGGCTGCAGGGTCACCTGCCTAGACCCARATCCCCACTTTGAGA
AGTTCCTGACARAGAGCATGGCTGAGAACAGGCACCTCCAATATGAGCGGTTTGTGGTGGCTCCT
GGAGAGGACATGAGACAGCTGGCTGATGGCTCCATGGATGTGGTIGGTCTGCACTCTGGTGCTGTG
CTCTGTGCAGAGCCCAAGGAAGGTCCTGCAGGAGGTCCGGAGAGTACTGAGACCGGGAGGTGTGC
TCTTTTTCTGGGAGCATGTGGCAGAACCATATGGAAGCTGGGCITTCATGTGGCAGCAAGTTTTC
GAGCCCACCTGGAAACACATTGGGGATGGCTGCTGCCT CACCAGAGAGACCTGGARGGATCTTGA
GAACGCCCAGTTCTCCGAAATCCAARTGGAACGACAGCCCCCTCCCTTGAAGTGGCTACCTGTTS
GGCCCCACATCATGGGAAAGGCTGTCAAACAATCTTTCCCAAGCTCCAAGGCACTCATTTGCTCC
TTCCCCAGCCTCCAATTAGAACAAGCCACCCACCAGCCTATCTATCTTCCACTGAGAGGGACCTA
GCAGAATGAGAGAAGACATTCATGTACCACCTACTAGTCCCTCTCTCCCCARCCTCTGCCAGGEC
AATCTCTAACTTCRATCCCGCCTTCGACAGTGARAAAGCTCTACTTC TACGCTGACCCAGGGAGG
ARACACTAGGACCCTGTTGTATCCTCARACTGCAAGTTTCTGGACTAGTCTCCCAACGTTTGCCTC
CCAATGTTGTCCCTTTCCTTCGTTCCCATGGTARAGCTCCTCTCGCTTTCCTCCTGAGGCTACAC
CCATGCGTCTCTAGGAACTGGTCACAAAAGTCATGGTGCCTGCATCCCTGCCAAGCCCCCCTGAC
CCTCTCTCCCCACTACCACCTTCTTCCTGAGCTGGGGGCACCAGGGAGAAT CAGAGATGCTGGEE
ATGCCAGAGCAAGACTCARAGAGGCAGAGGTTTTGT TCTCAAATATTITTTTAATAAATAGACGAA
ACCACG
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FIGURE 28

MDILVPLLQLLVLLLTLPLHLMALLGCWQPLCKSYFPYIMAVL TPKSNRKMESKKRELFSQIKGL
TGASGKVALLELGCGTGANFQFYPPGCRVTCLDENPHFEKFLTKSMAENRHLQYERFVVAPGEDM
RQLADGSMDVVVCTLVLCSVQOSPRKVLOEVRRVLRPGGVLFFWEHVAEPYGSWAFMWQQOVEFEPTW
KHIGDGCCLTRETWKDLENAQFSEIQMERQPPPLKWLPVGPHIMGKAVKQSFPSSKALICSFPSL
QLEQATHQPIYLPLRGT

Important features:
Signal peptide:

amino acids 1-23

Leucine zipper pattern.

amino acids 10-32

N-myristoylation sites.

amino acids 64-70, 78-84, 80-86, 91-97, 201-207
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FIGURE 29

CAATGTTTGCCTATCCACCTCCCCCARGCCCCTTTACCTATGCTGCTGCTAACGCTGCTGCTGCT
GCTGCTGCTGCTTARAGGCTCATGCTTGGAGTGGGGACTGGTCGGTGCCCAGARAGTCTCTTCTG
CCACTGACGCCCCCATICAGGGATTGGECCTTCTTTCCCCCTICCTTTCTGTGTCTCCTGCCTCAT
CGGCCTGCCATGACCTGCAGCCAAGCCCAGCCCCGTGGGGAAGGEGAGARAAGTGGGGGATGGCTA
AGRAAGCTGGGAGATAGGGARCAGARGAGGGTAGTGGGTGGGCTAGGGGGGCTGCCTTATTTARA
GTGGTTGTTTATGATTCTITATACTAATTTATACARAGATATTAAGGCCCTGTTCATTAAGAAATT
%TTCCCTTCCCCTGTGTTCAATGTTTGTAAAGATTGTTCTGTGTAAATATGTCTTTATAATAAAC
AGTTAAAAGCTGAAAAAAAALARAAANANRAAADRNARA
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FIGURE 30

MLLLTLLLLLLLEKGSCLEWGLVGAQKVSSATDAPIRDWAFFPPSFLCLLPHRPAMTCSQAQPRG
EGERVGDG

Important features:
Signal peptide:

amino acids 1-15

Growth factor and cytokines receptors family:

amino acids 3-18
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FIGURE 31

GTTTGAATTCCTTCAACTATACCCACAGTCCAARAGCAGACTCACTGTGTCCCAGGCTACCAGTT

CCTCCAAGCAAGTCATTTCCCTTATTTAACCGATGTGTCCCTCAAACACCTGAGTGCTACTCCCT
ATTTGCATCTGTTTTGATAAATGATGT TGACACCCTCCACCGAATTCTARGTGGAATCATGTCGG
GAAGAGATACAATCCTTGGCCTGTGTATCCTICGCATTAGCCTTGTCTTTGGCCATGATGTTTACC
TTCAGATTCATCACCACCCTTCTGGTTCACATTTTCATTTCATTGGTTATTTTGGGATTGTTGTT
TGTCTGCGGTGTTTTATGGTGGCTGTATTATGACTATACCAACGACCTCAGCATAGAATTGGACA
CAGAAAGGGARRATATGANGTGCGTGCTGGGETTTGCTATCGTATCCACAGGCATCACGGCAGTG
CTGCTCGTCTTGATTTTTGTTCTCAGRAAGAGAATARAATTGACAGTTGAGCTTTTCCAAATCAC
AAATARAGCCATCAGCAGTGCTCCCTTCCTGCTGTTCCAGCCACTGTGGACATTTGCCATCCTCA
TTTTCTTCTGGGTCCTCTGGGIGGCTGTGCTGCTGAGCCTGGGARCTGCAGGAGCTGCCCAGETT
ATGGAAGGCGGCCAAGTGGAATATAAGCCCCTTTCGGGCATTCGGTACATGTGGTCGTACCATTT
AATTGGCCTICATCTGGACTAGTGAATTCATCCTTGCGTGCCAGCAAATGACTATAGCTGGGGCAG
TGGTTACTTGTTATTTCAACAGAAGTAAAAATGATCCTCCTGATCATCCCATCCTTTCGTCTCTC
TCCATTICTCTTCTTICTACCATCAAGGAACCGTTIGTGARAGGGTCATTTTTARTCTCTGTGGTGAG
GRTTCCGAGAATCATTGTCATGTACATGCAAAACGCACTCGARAGAACAGCAGCATGGTGCATTGT
CCAGGTACCTGTTCCGATGCTGCTACTGCTGTTTCTGGTGTCTTGACAAATACCTGCTCCATCTC
AACCAGAATGCATATACTACAACTGCTATTAATGGGACAGATTTCTGTACATCAGCARARGATGC
ATTCAAAATCTTGTCCAAGRACTCAAGTCACTTTACATCTATTAACTGCTTTGGAGACTTCATAA
TTTTTCTAGGARAGGTGTTAGTGGTGTGTTTCACTGTTTTTGGAGGACTCATGGCTTTTAACTAC
ARTCGGGCATTCCAGGTGTGGGCAGTCCCTCTGTTATTGGTAGCTTTTTTTGCCTACTTAGTAGC
CCATAGTTTTTTATCTGTGTTI TGARACTGTGCTGGATGCACTTITICCTGTGTTITTGCTGTTGATC
TGGAAACARAATGATGGATCGTCAGARAAGCCCTACTTTATGGATCARGRAATTTCTGAGTTTCGTA
AARAGGAGCRAACARATTAAACAATGCAAGGGCACAGCAGGACAAGCACTCATTAAGGAATGAGGA
GGGRACAGAACTCCAGGCCATTGTGAGATAGATACCCATT TAGGTATCTGTACCTGGAARACATT
TCCTTCTAAGAGCCATTTACAGARAATAGAAGATGAGACCACTAGAGAARAGT TAGTGAATTTTTTT
TTAAAAGACCTAATARACCCTATTCTTCCTCARRA
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FIGURE 32

MSGRDTILGLCILALALSLAMMETFREITTLLVHIFISLVILGLLFVCGVLWWLYYDYTNDLSIE
LDTERENMKCVLGFAIVSTGITAVLLVLIFVLRKRIKLTVELFQITNKAISSAPFLLFQPLWTFA
ILIFFWVLWVAVLLSLGTAGRAQVMEGGOVEYKPLSGIRYMWSYHLIGLIWTSEFTLACQQOMTIA
GAVVTCYFNRSKNDPPDHPILSSLSILFEFYHQGTVVKGSFLISVVRIPRIIVMYMONALKEQQHG
ALSRYLFRCCYCCFWCLDKYLLHLNONAYTTTAINGTIDEFCTSAKDAFKILSKNSSHETSINCEGD
FIIFLGKVLVVCFTVFGGLMAFNYNRAFQVWAVPLLLVAFFAYLVAHSFLSVFETVLDALFLCFA
VDLETNDGSSEKPYEMDOEFLSFVKRSNKLNNARAQQDKHSLRNEEGTELQATIVR

Important features:
Signal peptide:

amino acids 1-20

Putative transmembrane dcomains:

amino acids 35~54, 75-97, 126-146, 185-204, 333-350, 352-371

- N-glycosylation sites.
amino acids 204-208, 295-299, 313-317

N-myristoylation sites.

amino acids 147-153, 178-184, 196-202, 296-275, 342-348
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FIGURE 33

GTTCGATTAGCTCCTCTGAGAAGAAGAGARAAGGTTCTTGGACCTCTCCCTGTTTCTTCCTTAGA
ATAATTTGTATGGGATTTGTGATGCAGGAAAGCCTAAGGGAAAAAGAATATTCATTCTGTGTGGT
GAAAATTTTTTGAAAAAAAAATTGCCTTCTTCAAACAAGGGTGTCATTCTGATATTTQEQAGGAC
TGTTGTTCTCACTATGAAGGCATCTGTTATTGAAATGTTCCTTGTTTTGCTGGTGACTGGAGTAC
ATTCAAACAAAGAAACGGCARACAAGATTAAAAGGCCCAAGTTCACTGTGCCTCAGATCAACTGS
GATGTCAAAGCCGGAAAGATCATCGATCCTGAGTTCATTGTGAAATGTCCAGCAGGATGCCAAGA
CCCCAAATACCATGTTTATGGCACTGACGTGTATGCATCCTACTCCAGTGTGTGTGGCGCTGCCG
TACACAGTGGTGTGCTTGATAAT TCAGGAGGGAAAATACTTGTTCGGAAGGTTGCTGGACAGTCT
GGTTACAAAGGGAGTTATTCCAACGGTGTCCAATCGTTATCCCTACCACGATGGAGAGRATCCTT
TATCGTCTTAGAAAGTAAACCCAAARAAGGGTGTAACCTACCCATCAGCTCTTACATACTCATCAT
CGAAAAGTCCAGCTGCCCARGCAGGTGAGACCACAAAAGCCTATCAGAGGCCACCTATTCCAGGG
ACAACTGCACAGCCGGTCACTCTGATGCAGCTTCTGGCTGTCACTGTAGCTGTGGCCACCCCCAC
CACCTTGCCAAGGCCATCCCCTTCTGCTGCTTCTACCACCAGCATCCCCAGACCACAATCAGTGG
GCCACAGGAGCCAGGAGATGGATCTCTGGTCCACTGCCACCTACACAAGCAGCCAAAACAGGCCC
AGAGCTGATCCAGGTATCCARRGGCAAGATCCTTCAGGAGCTGCCTTCCAGRAACCTGTTGGAGC
GGATGTCAGCCTGGGACTTGTTCCARARAGAAGAATTGAGCACACAGTCTTTGGAGCCAGTATCCC
TGGGAGATCCARACTGCAAAATTGACTTCGTCGTTTTTAAT TGATGGGAGCACCAGCATTGGCARA
CGGCCATTCCGAATCCAGAAGCAGCTCCTGGCTGATGTTGCCCAAGCTCTTGACATTGGCCCTGC
CGGTCCACTGATGGGTGTTGTCCAGTATGGAGACAACCCTGCTACTCACTTTAACCTCAAGACAC
ACACGAATTCTCGAGATCTGAAGACAGCCATAGAGAAAATTACTCAGAGAGGAGGACTTTCTAAT
GTAGGTCGGGCCATCTCCTTTGTGACCAAGAACTTCTTTTCCARAGCCAATGGARACAGAAGCGG
GGCTCCCAATGTGGTGGTGGTGATGGETGCGATGGCTGGCCCACGGACAAAGTGGAGGAGGCTTCRAA
GACTTGCGAGAGAGTCAGGAARTCAACATTTTCTTCATCACCATTGAAGGTGCTGCTGAAAATGAG
BAGCAGTATGTGGTGGAGCCCAACTTTGCAAACBRAGGCCGTGTGCAGAACARACGGCTTCTACTC
GCTCCACGTGCAGAGCTGGTTTGGCLCTCCACAAGACCCTGCAGCCTCTGGTGARGCGGGTCTGCG
ACACTGACCGCCTGGCCTGCAGCAAGACCTGCTTGAACTCGGCTGACATTGGCTTCGTCATCGAC
GGUTCCAGCAGTGTGGGGACGGGCAACTTCCGCACCGTCCTCCAGTTTGTGACCAACCTCACCAA
AGAGTTTGAGATTTCCGACACGGACACGCGCATCGGGGCCETGCAGTACACCTACGARCAGCGGC
TGGAGTTTGGGTTCGACAAGTACAGCAGCAAGCCTGACATCCTCARCGCCATCAAGAGGGTGGGT
TACTGGAGTGGTGGCACCAGCACGGGGGCTGCCATCAACTTCGCCCTGGAGCAGCTCTTCAAGRA
GTCCARGCCCAACAAGAGGAAGTTAATGATCCTCATCACCGACGGGAGGTCCTACGACGACGTCC
GGATCCCAGCCATGGCUTGCCCATCTGARGGGAGTGATCACCTATGCGATAGGCGTTGCCTGGGCT
GCCCAAGAGGAGCTAGAAGTCATTGCCACTCACCCCGCCAGAGACCACTCCTTICTTTGTGGACGA
GTTTGACAACCTCCATCAGTATGTCCCCAGGATCATCCAGAACATTTGTACAGAGTTCAACTCAC
AGCCTCGGAACZQ&ATTCAGAGCAGGCAGAGCACCAGCAAGTGCTGCTTTACTAACTGACGTGTT
GGACCACCCCACCGCTTAATGGGGCACGCACGGTGCATCAAGTCTTGGGCAGGGCATGGAGAARD
ARATGTCTTGTTATTATTCTTTGCCATCATGCTTTTTCATATTCCARAACTTGGAGTTACARALAGA
TGATCACAAACGTATAGAATGAGCCARRAGGCTACATCATGT TGAGGGTGCTGGAGATTTTACAT
TTTGACAATTGTTTTCAAAATARATGTTCGGAATACAGTGCAGCCCTTACGACAGGCTTACGTAG
AGCTTTTGTGAGATTTTTAAGTTGTTATTTCTGATTTGAACTCTGTAACCCTCAGCAAGTTTCAT
TTTIGTCATGACAATGTAGGAATTGCTGAATTAAATGTT TAGAAGGATGAAAAATAAAAALAARND
ARAAAMAAAAAAARAAAARAAAADARAARAAAAAAANNDANAAAAALRANARNAARADAARAABADA
ABRAAAAADAAAAAAAAAAAAAAARAARARAADMARNAAANARRARAG
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FIGURE 34

MRTVVLTMKASVIEMFLVLLVTGVHSNKETAKKIKRPKFTVPQINCDVKAGKI IDPEFIVKCPAG

CODPKYHVYGTDVYASYSSVCGAAVHSGVLDNSGGKILVRKVAGQSGYKGSYSNGVQSLSLPRWR
ESFIVLESKPKKGVTYPSALTYSSSKSPAAQAGETTKAYQRPPIPGTTAQPVTLMQLLAVTVAVA
TPTTLPRPSPSAASTTSIPRPQSVGHRSQEMDLWSTATYTSSOQNRPRADPGIQRQDPSGAAFQKP
VGADVSLGLVPKEELSTQSLEPVSLGDPNCKIDLSFLIDGSTS IGKRRFRIQKQLLADVAQALDI
GPAGPIMGVVQYGDNFATHFNLEKTHTNSRDLKTAIEKT TQREGLSNVGRATSFVTKNFFSKANGN
RSGAPNVVVVMVDGWPTDKVEEASRLARESGINIFFITIEGAAENEKQYVVEPNFANKAVCRTNG
FYSLHVOSWEGLHKTLQPLVKRVCDTDRLACSKTCLNSADIGEVIDGSSSVGTGNFRTVLQEVTN
LTKEFEISDTDTRIGAVQYTYEQRLEFGFDKYSSKPDILNAIKRVGYWSGGTSTGAAINFALEQL
FRKKSKPNKRKIMILITDGRSYDDVRIPAMAAHLKGVITYAIGVAWAAQEELEVIATHPARDHSFF
VDEYDNLHQYVPRIIQNICTEFNSQPRN

Important features:
Signal peptide:

amino acids 1-26

Transmembrane domain:

amino acids 181-200

N-glycosylation sites.
aminc acids 390-394, 520-524

N-myristoylation sites.
amino acids 23-29, 93-299, 115-121, 262-268, 367-373, 389-385,
431-437, 466-472, 509-515, b70-57¢6, 571-577, 575-b81l, 627-633

Amidation site.
amino acids 304-308
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FIGURE 35

CCGAGCACAGGAGATTGCCTGCETTTAGGAGETGGCTGCGTT GTGGGARAAGCTATCAAGGAAGARATTGC
CARARCCATGTCTTTTTTTCTGTTTTCAGAGTAGTTCACAACAGATCTGAGTGTTTTAATTARAGCATGGAAT

ACAGAAAACAACARAAAARCTTAAGCTTTAATTTCATCTGGAATTCCACAGTTTTCTTAGCTCCCTGGACCC
GGTTGACCTGTTGECTCTICCCGCTGGCTGCTCTAT CACGTGGTGCTCTCCGACTACTCACCCCGAGTGTA
AAGAACCTTCGGCTCGCGTGCTTCTGACCTGCTGTGGATCGCCTCGGCTCTCTGGACTGTCCTTCCGAGTA
GGATGTCACTGAGATCCCTCAAATGGAGCCTCCTGCTGCTGTCACTCCTGAGTTTCTTTGTGATGTGGTAC
CTCAGCCTTCCCCACTACAATGTGATAGAACGCGTGAACT GGATGTACTTCTATGAGTATGAGCCGATTTA
CAGACAAGACTTTCACTTICACACTTCGAGAGCATTCAAACTGCTCTCATCARAATCCATTTCTGGTCATTC
TGGTGACCTCCCACCCTTCAGATGTGARAGCCAGGCAGGCCATTAGAGTTACTTGGGGTGARAAAMAGTCT
TGGTGGGGATATGAGGTTCTTACATTTT TCTTATTAGGCCARGAGGCTGAAAAGGAAGACAARATGTTGGC
ATTGTCCTTAGAGGATGAACACCTTCTTTATGGTGACATAATCCGACAAGAT TTTTTAGACACATATAATA
LCCTGACCTTGAAAACCATTATGGCATTCAGGTGGGTAACTGAGTTTTGCCCCAATGCCAAGTACGTARTG
AAGACAGACACTGATGTTTTCATCAATACTGGCAATTTAGTGAAGTATCTTT TAAACCTARACCACTCRGA
GAAGTTTTTCACAGGTTATCCTCTARTTGATAATTATTCCTATAGAGCGATTTTACCAARARACCCATATTT
CTTACCAGGAGTATCCTTTCAAGGTGTTCCCTCCATACTGCAGTGGETTGGGTTATATBATGTCCAGAGAT
TTGGTGCCAAGGATCTATGAARATGCATGGGTCACGTAAARCCCATCAAGTTTGARGATGTTTATGTCGGGAT
CTGTTTGAATTTATTAAAAGTGAACATTCATATTCCAGAAGACACARATCTTTTCTTTCTATATAGAATCC
ATTTGGATGTCTGTCAACTGAGACGTGTGATTGCAGCCCATEGCTTTTCTTCCAAGGAGATCATCACTTTT
TGECAGGTCATGCTAAGGAACACCACATGCCATTATTAACTTCACATTCTACAAAANGCCTAGAAGGACAG
GATACCTTGTGGAAAGTGTTAAATAAAGTAGGTACTGTGCARAATTCATGGGGAGCTCAGTGTGCTGGCTT
ACACTGAACTGARACTCATGAAARAACCCAGACTGGAGACTGGAGGGTTACACTTGTGATTTATTAGTCAGG
CCCTTCAARGATGATATGTGGAGGAATTAAATATARAGGAATTGGAGGTTTTTGCTARAGARATTAATAGS
ACCARAACAATTTGGACATGTCATTCTGCTAGACTAGAATTTCT TAAAAGGGTGT TACTGAGTTATARGCTCA,
CTAGGCTGTARAARCAAARCAATGTAGAGTTTTATTTATTGAACAATCTAGTCACTTCAACCTTTTGTGTA
TATCTTATGTGGATTACCAATTTAARARTATATGTAGTTCTGTGTCAAAARACTTCTTCACTGAAGTTATA
CTGAACAAAATTTTACCTGTTTTTGGTCATTTATARAAGTACTTCAAGATGTTGCASTATTTCACAGTTATT
ATTATTTAAAATTACTTCAACTTTGTGTTTTTAAATGTTTTGACGATTTCAATACAAGATRARAAGGATAG
TGARTCATTCTITACATGCARACATTTTCCAGTTACTTAACTGATCAGT T TATTATTGATACATCACTCCA
TTAATGTARAGTCATAGGTCATTATTGCATATCAGTARTCTCTTGGACTT TGTTAAATATTTTACTGTGGT
ARTATAGAGANGADNTTAAAGCAAGAAAATCTGAAAA
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FIGURE 36

MASATWTVLPSRMSLRSLKWSLLLLSLLSFEFVMWYLSLPHYNVIERVNWMYFYEYEPTIYRQDFHF
TLREHSNCSHONPFLVILVTSHPSDVKARQATRVIWGERKSWHGYEVLTFFLLGOEARKE DKMLA

LSLEDEHLLYGDIIRQDFLDTYNNLTLKT IMAFRWVTEFCPNAKYVMKTDTDVEFINTGNLVKYLL
NLNESEKFFTGYPLIDNYSYRGFYQKTHISYQEYPFKVEPPYCSGLGYIMSRDLVPRIYEMMGHV
KPIKFEDVYVGICLNLLKVNIHIPEDTNLFFLYRIHLDVCQLRRVIAAHGFSSKEIITFWQVMLR

NTTCHY

Important features:

Type II transmembrane domain:

amino acids 20~39

N-glycosylation sites.

aminc acids 72-76, 154-158, 198-202, 212-216, 326-330

Glycosaminoglycan attachment site.

aminc acids 239-243

Ly~-6 / u-PAR domain proteins.

amino acids 23-37

N-myristoylation site.

aminc acids 271-277
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FIGURE 37

CGCTCEGGCACCAGCCGCGGCARGGATEGAGCTGEGTTGCTGGACEGCAGTTGGGGCTCACTTTTCTTCAGCTCCTTCTCATC
TCGTCCTTGCCARGAGAGTACACAGTCATTAATGAAGCCTGCCCTGEGAGCAGAGTGGARTATCATGTGTCGEGAGTGCIGIG
AAIATGATCAGAITGAGTGCGTCTGCCCCGGAAAGAGGGAAGTCGTGGGTTATACCATCCCTTGCTGCAGGAATGAGGAGAA
TGAGTGTGACTCCTGCCTGATCCACCCAGGTTGTACCATCTTTGARARC TGCAAGAGCTGCCGARATGGCTCATEGEGGEGT
ACCTTGGATGACTTCTATGTGAAGGGEGTTCTAC TETGCAGAGTGLCEAGCAGGC TGE TACGGAGGAGACTGCATGLGATGTG
GCCAGGTTCTGCGAGCCCCAAAGGGTCAGATTT TETTGGAAAGC TATCCCCTARATGCTCACTGTGAATGGACCATTCATGE
TAAACCTGGGTITGTCATCCAACTAAGATTTGTCATGTTGAGTCTGGAGTTTIGACTACATGTGCCAGTATGACTATGTTGAG
GTTCGTGATGCEAGACAACCGCEGATGGCCAGATCATCARGCGTGTCTGTGGCAACGAGCGGCCAGC TCCTATCCAGAGCATAG
GATCCTCACTCCACGTCCICTITCCACTCCGATGGCTCCARGAATTTTGACGGTTTCCATGCCATT TATGAGGAGATCACAGT
ATGCTCCTCATCCCCTTGTTTCCATGACGGCACGTGCGTCCTTGACAAGGL TGCGATCTTACARGTGTGCCTGCTTGGCAGGT
TATACTGGGCAGCGC TGTGARAATCTCCTTGARGARAGARACTGC TCAGACCC TGGGGGCCCAGTCAATGGG TACCAGAARA
TARCAGGGEGEECCCTEEGCTTATCARCGGACGCCATGCTARAAT TGGCACCEGTGGTGTCTTTCTTTPTGTAACARCTCCTATGT
TCTTAGTGCGCARTGAGARNARGAACT TGCCAGCAGAATGGAGAGTGETCAGGCARACAGCCCATCTGCATAAAAGCCTGCCGA
GAACCARAGATTTCAGACCTGGTGAGARAGGAGAGTTCTTCCGATGCAGGTTCAGTCAAGGGAGACACCATTACACCAGCTAT
ACTCAGCGGCCTTCAGCARGCAGARRCTGCAGAGTGCCCCTACCAAGAAGCCAGCCCTTCCCTTIGCAGATCIGCCCATGGG
ATACCAACATCTGCATACCCAGCTCCAGTATGAGTGCATC TCACCCTTCTACCSCCGCCTGGGCAGCAGCAGGAGGACATET
CTGAGGACTGEGAAGTCCAGTEGGCGGGCACCATCCTGCATCCCTATC TGUGGGARARAT TGAGAACATCACTGCTCCARAAGA
CCCARGGRTTGCGCTGECCETGECABGCAGCCATE TACAGGAGGACCAGCEGGETGCATGACGECAGCC TACACAAGGGAGS
GTGGETTCCTAGTCTGCAGCGETGCCCTGGTGAATGAGCECACTGTEGTGETGECTGCCCACTGTGTTACTGACCTGEGGARG
GTCACCATGATCAAGACAGCAGACCTCARAGTTGT TTTGGGGAAATTC TACCGGGATGATGACCGGGATGAGRAGACCATCS
AGAGCCTACAGATTTICIGCTATCATTCTGCATCCCARCTATGACCCCATCCTGCTTGAT GCTGACATCGCCATCCTGARGET
CCTAGACRAGGCCCGTATCAGCACCCGAGTCCAGCCCATCTGCCTCGC THCCAGTCGGGATCTCAGCACTTCCTTCCAGGRAG
TCCCACATCACTGTGGCTGECTGGRATGTCCTGGCAGACGTGAGGAGCCCTGGCTTCARGAACGACACACTECGCTCTGGGG
TGETCAGTGTGGTEGAC TCGCTGCTGTGTGAGGAGCAGCATGAGEGACCATECCATCCCAGTGAGTGTCACTGATAACATGTT
CTGTGCCAGCIGGGAACCCACTGCCCCTTCTGATATC TGCACTGCAGAGACAGGAGGCATCGCEECTGTGTCCTICCCGGGA
CGAGCATCTCCTGAGCCACGCTGGCATCTCATGGGACTGEGTCAGCTGGAGC TATGATAANACATGCAGCCACAGECTCTCCA
CIGCCTTCACCAAGGTGCTECCT TTTAAAGACTGEAT TGARAGARATATGARATGAACCATGCTCATGCACTCCT TGAGARG
TGTTTCTGTATATCCGTCTGTACGTGTGTCAT TGCGTGAAGCAGTGTGGGCCIGABGTGT GATTTGGCC TG TGAACTTGSCT
GTGCCAGGGCTTCTGAC TPCAGGGACAAARCTCAGTGAAGGGTGAGTAGACCTCCAT TGCTGGTAGGC TGATGCCGCGTCCA
CTACTAGGACAGCCAAT TGGARGATGCCAGGGC TTGCAAGAAG TAAGTTTC TTCARAGARGACCATATACAARACCTCTCCA

CTCCACTGACCTGRTGETCTTCCCCARCTTTCAGT TATACGAATGCCATCAGC TTGACCAGGGAAGATC TGEGCTTCATGRG
GCCCCTTTTGAGGCTCTCAAGTTCTAGAGAGCTGCCTCTCCEACACCLCAGGGCAGCAGAGCTGGGATGTGGE TGCATGCCTT
TGTGTACATGGCCACAGTACAGTCTIGGTCCTTTTCCTTCCCCATCTC T IGTACACAT TTTAATAAAATARGGCTTGGCTTCT
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FIGURE 38

MELGCWTQLGLTFLOLLLISSLPREYTVINEACPGRAEWNIMCRECCEYDQIECVCPGKREVVGYT
IPCCRNEENECDSCLIHPGCTIFENCKSCRNGSWGGTLDDFYVKGEYCAECRAGWYGGDCMRCGQ
VLRAPKGQOILLESYPLNAHCEWT IHAKPGEFVIQLRFVMLSLEFDYMCQYDYVEVRDGDNRDGQIT
KRVCGNERPAPIQSIGSSLHVLFHSDGSKNFDGFHAIYEE ITACSSSPCFHDGTCVLDKAGSYKC
CLAGYTGQRCENLLEERNCSDPGGPVNGYQKITGGPGLINGRHAKIGTVVS FFCNNSYVLSGNE
KRTCQONGEWSGKQPICTKACREPKI SDLVRRRVLPMQOVQSRETPLHQL Y SAAFSKQKLQSAPTK
KPALPFGDLPMGY QHLHTQLQYECISPEFYRRLGSSRRTCLRTGKWSGRAPSCIPICGKIENITAP
KTOGLRWPWOAATYRRTSGVHDGS LHKGAWFLVCSGALVNERTVVVARHCVTIDLGKVTMIKTADL
KVVLGKFYRDDDRDEKTIQSLOISAIILHPNYDPILLDADIAILKLLDKARISTRVQPICIAASR
DLSTSFQESHITVAGWNVLADVRSPGFKNDTLREGVVSVVDSLLCEEQHEDHGIPVSVTDNMECA
SWEPTAPSDICTAETGGIAAVSFPGRASPEPRWHIMGLVSWSYDKTCSHRLSTAFTKVLPFKDWI
ERNMK

Important features of the protein:

Signal peptide:

amino acids 1-23

EGF-like domain cysteine pattern signature.

amino acids 260-272

N-glycosylation sites.

aminoc acids 96-100, 279-283, 316-320, 451-455, 614-618
N-myristoylation sites.

amino acids 35-41, 97-103, 256-262, 284-29%0, 298-304, 308-314,
474-480, 491-497, 638-644, 666-672

Amidation site.

amince acids 56-60

Serine proteases, trypsin family.

amino acids 489-506

CUB domain proteins profile.

amino acids 150-167
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FIGURE 39

GGTTCCTACATCCTCTCATCTGAGAATCAGAGAGCATAAT CTTCTTACGGGCCCGTGATTTATTAACGTGGCTTAATC
TGAAGGTTCTCAGTCARATTCTTTGTGAT CTACTGAT TGT GGGGECATGGCAAGGTTTGCTTARAGGACCTTGGCTGE
TTTGGGCCCTTGTAGCTGACAGAAGETGGCCAGECAGAAT GCAGCACACT GCTCGGAGAATGAAGGCGCTTCTGTTGE
TGGETCTTGCCTTGGCT CAGTCCTGCTAACTACATTGACAAT GTGGGCAACCTGCACTTCCTGTATTCAGAACTCTGTA
AAGGTGCCTCCCACTACGGCCTGACCAAAGATAGGAAGAGGCGCTCACAAGATGGCT GTCCAGACGGCTGTGCGAGCT

TCACAGCCACGGCTCCCTCCCCAGAGGTTTCTGCAGCTGCCACCATCTCCTTAATGACAGACGAGCCTGGCCTAGACA
ACCCTGCCTACGTGTCCTCGGCAGAGGACGGGECAGCCAGCAATCAGCCCAGTGGACT CTGGCCGGAGCAACCGAACTA
GGGCACGGCCCTTTGAGAGATCCACTATTAGAAGCAGATCATTTAAAAAAATAAATCGAGCTTTGAGTGTTCTTCGAA
GGACAAAGAGCGGGAGTGCAGTTGCCAACCAT GCCGACCAGGGCAGGGAAAATTC TGAAAACACCACTGCCCCTGAAG
fCTTTCCAAGGTTGTACCACCTGATTCGAGATGGTGAAATTAECAGCATGAAGATCAATCGAGTAGAICCCAGTGAAA
GCCTCTCTATTAGGCT GGTGGGAGGTAGCGAAACCCCACTGGTCCATATCATTAT CCAACACATTTATCGTGATGGEE
TGATCGCCAGAGACGGCCGECTACTGCCAGGAGACAT CAT TCTAAAGGT CAACGGGAT GGACATCAGCAATGTCCCTS
ACAACTACGCTGTGCGTCTCCTGCGGCAGCCCTGCCAGGTGUTGTGGCTGACTGTGAT GCGT GARCAGAAGTTCCGCA
GCAGGAACAATGCACAGGCCCCGGATGCCTACAGACCCCGAGATGACAGCTTTCATGTGATTCTCAACAAARGTAGCT
CCGAGGAGCAGCT TGGAATAAAACTGGTGCGCAAGGT GGAT GAGCCTGGGGTTTTCATCTTCAATGTGCTGGATGGECE
GTGTGGCATATCGACATGGTCAGCTTCAGGAGAATGACCGTGTGTTAGCCATCAATGEACATGATCTTCGATATGGCA
GCCCAGAAAGTGCGGCTCATCTGATT CAGGCCAGTGAAAGACGTGTTCACCTCGTCETGTCCCGLCAGGTTCGGCAGT
GGAGCCCTGACATCTTTCAGGAAGCCEGELTGGAACAGCARTGECAGLCTGGTCCLCCAGGGCCALSGGGAGAGGAGCAACA
CTCCCAAGCCCCTCCATCCTACAATTACTTGTCATGAGAAGGTGGTARATAT CCARMRARGACCCCEGTGAATCTCTCG
GCATGACCETCGCAGGGGGAGCAT CACATAGAGAATGGGATTTGCCTATCTATGTCATCAGTETTGAGCCCGGAGGAG
TCATAAGCAGAGATGGAAGAATARAAACAGGTGACATTTTGTT GAATGTGGATGGGGT CGAACTGACAGAGGTCAGCC
GGAGTGAGGCAGTGGCATTATTGAAAAGAACATCATCCTCGATAGTACTCARAGCTTTGGAAGT CARAGAGTATGAGC
CCCAGGAAGACTGCAGCAGCCCAGCAGCCCTGGACTCCAACCACAACATGGCCCCACCCAGTGACTGGTCCCCATCCT
GGGTCATGTGGCTGGAATTACCACGGTGCTTGTATAACTGTAAAGATATTGTATTACGAAGAAACACAGCTGGAAGTC
TGGGCTTCTGCATTGTAGGAGGT TAT GAAGAATACAAT GGAAACAAACCTTTTTTCATCARATCCATTGTTGAAGGAA
CACCAGCATACAATGATGGAAGARTTAGAT GTGGTGATAT TCTTCTTGCTGTCAATGGTAGAAGTACATCAGGAATGA
TACATGCTTGCTTGGCAAGACTGCTGAAAGAACT TAAAGGAAGAAT TACTCTAACTAT TGTTTCTTGGCCTGGCACTT
TTTTAEEQAATCAATGATGGGTCAGAGGAAAACAGAAAAATCACAAATAGGCTAAGAAGTTGAAACACTATATTTATC
TTGTCAGTTTTTATAETTAAAGAAAGAATACATTGTAAAAATGTGAGGAAAAGTATGATCATCTAATGAAAGCCAGTT
ACACCTCAGARAATAT GATTCCAAAAARATTARAACTACTAGTTTTTTTT CAGTGTGGAGGATTTCTCATTACTCTAC
AACATTGTTTATATTTTTTCTATT CAATAAAAAGCCCTAAAACAACTAAAATGAT TCATTTGTATACCCCACTGAATT
CAAGCTGATTTAAATTTARRAATTTGGTATATGCTGAAGTCTGCCAAGGGTACAT TATGGCCATTT T TARTTTACAGCT
AARATATTTTTTAAAATGCATTGCTGAGAAACGTTGCTTTCATCAAACAAGRATARATATTTTTCAGAAGTTAAA
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FIGURE g0

MKALLLLVLPWLSPANY IDNVGNLHFLYSELCKGASHYGLTKDRKRRSQDGCPDGCASLTATAPS

PEVSARAATISLMTDEPGLDNPAYVSSAEDGQPATISPVDSGRSNRTRARPFERSTIRSRSFKKINR
ALSVLRRTKSGSAVANHADOGRENSENTTAPEVEPRLYHLIPDGEITSIKINRVDPSESLSIRLY
GGSETPLVHIIIOHIYRDGVIARDGRLLPGDIILKVNGMDISNVPHNYAVRLLROQPCQVLWLTVM
REQKFRSRNNGOAPDAYRPRDDSFHVILNKSSPERQLGIKLVRKVDEPGVF I EFNVLDGGVAYRHG
QLEENDRVLAINGHDLRYGSPESAAHLIQASERRVHLVVSROVRORSPDIFQEAGWNSNGSWI PG
PGERSNTPKPLHPTITCHEKVVNIQKDPGESLGMTVAGGASHREWDLPIYVISVEPGGVISRDGR
IKTIGDILLNVDGYELTEVSRSEAVALLKRTSSSIVLKALEVKEYEPQEDCSSPAALDSNHNMAPP
SDWSPSWVMWLELPRCLYNCKDIVLRRNTAGSLGFCIVGGYEEYNGNKPFFIKSIVEGTPAYNDG
RIRCGDILLAVNGRETSGMIHACLARLLKELKGRITLTIVSWPGTFL

Important features:
Signal peptide:

amino acids 1-15

N-glycosylation sites.
amino acids 108-112, 157-161, 28%9-293, 384-388

Tyrosine kinase phosphorylation sites.

amino acids 433-441, 492-500

N-myristoylation sites. _
amino acids 51-57, 141-147, 233-239, 344-350, 423-429, 447-453,
467-473, 603-609
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FIGURE g1

ACCAGGCATTGTATCTTCAGTTGTCATCAAGTTCGCAATCAGATTGGAAARGCTCAACTTGAAGCTTT
CTTGCCTGCAGTGAAGCAGAGAGATAGATATTATTCACGTAATAAAAAACATGGGCTTCAACCTGACT
TTCCACCTTTCCTACAAATTCCGATTACTGTTGCTGTTGACTTTGTGCCTGACAGTGGTTGGGTGGGE
CACCAGTAACTACTTICGCIGGGTGCCATTCAAGAGATTCCTAAAGCAAAGGAGT TCATGGCTAATTTCC
ATAAGACCCTCATTTTGGGGARGGGAAAAACTCTGACTAATGAAGCATCCACGAAGAAGGTAGAACTT
GACAACTGTCCTTCTGTGTCTICCTTACCTCAGAGGCCAGAGCAAGCTCATTTTCAMACCAGATCTCALC

TTTGGAAGAGGTACAGGCAGARAATCCCAAAGTGTCCAGAGGCCGGTATCGCCCTCAGGAATGTAANG
CTTTACAGAGGGTCGCCATCCTCGTTCCCCACCGGAACAGAGAGAAACACCTGATGTACCTGCTGGRAA
CATCTGCATCCCTTCCTGCAGAGGCAGCAGCTGGATTATGGCATCTACGTCATCCACCAGGCTGAAGG
TAAAAAGTTTAATCGAGCCAAACTCTTGAATGTGGGCTATCTAGAAGCCCTCAAGGAAGAARATTGGG
ACTGCTTTATATTCCACGATGTGGACCTGGTACCCGAGAATGACTTTAACCTTTACAAGTGTGAGGAG
CATCCCAAGCATCTGGTGGTTGGCAGGAACAGCACTGGGTACAGGTTACGTTACAGTGGATATTTTGG
GGGTGTTACTGCCCTAAGCAGAGAGCAGTTTTTCAAGGTGARTGGAT TCTCTAACAACTACTGGGGAT
GGGGAGGCGAAGACGATGACCTCAGACTCAGGGTTGAGCTCCARAGAATGAARATTTCCCEGCCCCTG
CCTGAAGTGGGTRAAATATACAATGGTCTTCCACACTAGAGACAAAGGCARATGAGGTGAACGCAGAACG
GATGAAGCTCTTACACCAAGTGTCACGAGTCTGGAGAACAGATGGGTTGAGTAGTTGTTCTTATARAT
TAGTATCTGTGGARACACAATCCTTTATATAT CAACATCACAGTGGAT TTCTGGTTTGGTGCATGACCC
TGGATCTTTTGGTGATGTTTGGAAGAACTGATTCTTTGTTTGCAATAATTT TGGCCTAGAGACTTCAA
ATAGTAGCACACATTAAGAACCTGTTACAGCTCATTGTTGAGCTGAATTTTTCCTTTTTGTATTTTCT
TAGCAGAGCTCCTGGTGATGTAGAGTATARAACACGTT GTAACAAGACAGCTTTCTTAGTCATTTTGAT
CATGAGGGTTAAATATTIGTAATATGGATACT TGARGGACTT TATATARAAGGATGACTCAAAGGATAA
AATGAACGCTATTTGAGGACTCTGGTITGAAGGAGATTTATTTARATTTGRAGTAATATATTATGGGAT
AAAAGGCCACAGGAAATAAGACTGCTGAATGTCTGAGAGAACCAGAGTTGTTCTCETCCAAGGTAGAA
AGGTACGAAGATACAATACTGTTATTCATTTATCCTGTACARTCATCTGTGARGTGGTGGTGTCAGGET
GAGAAGGCGTCCACAAAAGAGGGGAGAAAAGGCGACGAAT CAGGACACAGTGAACTTGGGAATGAAGA
GGTAGCAGGAGGGTGGAGTGTCGGCTGCAAAGGCAGCAGTAGCTGAGCTGGTTGCAGGTGCTGATAGE
CITCAGGGGAGGACCTGCCCAGGTATGCCTTCCAGTGATGCCCACCAGAGAATACATTCTCTATTAGT
TTTTAAAGAGTTTTTGTAAAATGATTTTGTACAAGTAGGATATGAATTAGCAGTTTACAAGTTTACAT
ATTAACTAATAATAARTATGTCTATCAARTACCTCTGTAGTAAAATGTGAARRAGCAARR
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FIGURE 42

MGFNLTFHLSYKFRLLLLLTLCLTVVGWATSNYFVGAIQE I PKAKE FMANFHKTLILGKGKTLTN
EASTKRVELDNCPSVSPYLRGOSKLIFKPDLTLEEVQAENPKVSRGRYRPQECKALORVAILVPH
RNREKHLMYLLEHLHPFLOROQLDYGIYVIHQAEGKK FNRAKLLNVGY LEALKEENWDCE I FHDY
DLVPENDENLYKCEEHPKHLVVGRNSTGYRLRYSGYFGGVTALSREQFFRKVNGESNNYHGWGGED
DDLRLRVELQRMKTSRPLPEVGKY TMVFHTRDKGNEVNAERMKLLHQVSRVHRTDGLSSCSYKLY
SVEHNPLY INTTVDFHFGA |

Important features:
Signal peptide:

aminc acids 1-27

N-glycesylation sites.

amino acids 4-8, 220-224, 335-339

Xylose isomerase proteins.

amino acids 191-202
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FIGURE 43

GCTCAAGACCCAGCAGTGGGACAGCCAGACAGACGGCACGATGGCACTGAGCTCCCAGATCIGGG
CCGCTTGCCTCCTGCTCCTCCTCCTCCTCGCCAGCCTGACCAGTGGCTCTGTTTTCCCACRACAG
ACGGGACRACTTGCAGAGCTGCAACCCCAGGACAGAGCTGCAGCCAGGGCCAGCTGGATGCCCAT
GTTCCAGAGGCGAAGGAGGCGAGACACCCACTTCCCCATCTGCATTTTCTGCTGCGGCTGCTGTC
ATCGATCAARGTGTGGGATGTGCTGCAAGACGTAGAACCTACCTGCCCTGCCCCCGTCCTCTCCC
TTCCTTATTTATTCCTGCTGCCCCAGAACATAGGTCTTGGAATARAAATGGCTGGTTCTTTTGTTT
TCCARAMADARRRAAAAAARAANANANAADNAAAARRANNDADAAAAAARAARAAAARAADDRAR
AARANAAAAAAAAARADAABAPMARADLARD
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FIGURE 44

MALSSQIWAACLLLLLLLASLTSGSVFPQQTGOLAELOPODRAGARASWMPMFQRRRRRDTHFPT

CIFCCGCCHRSKCGMCCKT

Important features:
Signal peptide:

amino acids 1-24

cAMP- and cGMP-dependent protein kinase phosphorylation site.

amino acids 58-59

N-myristoylation site.

amino acids 44-50

Prokaryotic membrane lipoprotein lipid attachment site.

amino acids 1-12
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FIGURE 45

GTGGCTTCATTTCAGTGGCTGACTTCCAGAGAGCAATATGGCTGGTTCCCCAACATGCCTCACCT
TCATCTATATCCTTTGGCAGCTCACAGGGTCAGCAGCCTCTGGACCCGTGARAGAGCTGGTCGGT
TCCGTTGGTGGGGCCGTGACTTTCCCCCTGAAGTCCAAAGTAAAGCARGTTGACTCTATTGTCTG
GACCTTCAACACARCCCCTCTTGTCACCATACAGCCAGAAGGGGGCACTATCATAGTGACCCARA
ATCGTAATAGGGAGAGAGTAGACTTCCCAGATGGAGGCTACTCCCTGAAGC TCAGCARACTGAAG
AAGAATGACTCAGGGATCTACTATGTGGGGATATACAGCTCATCACTCCAGCAGCCCTCCACCCA
GGAGTACGTGCTGCATGTCTACGAGCACCTGTCAAAGCCTAAAGTCACCATGGGTCTGCAGAGCA

ATAAGAATGGCACCTGTGTGACCAATCTGACATGCTGCATGGARACATGGCGGARGAGGATGTGATT
TATACCTGGAAGGCCCTGGEGGCARGCAGCCAATGAGTCCCATAATGGGT CCATCCTCCCCATCTC
CTGGAGATGGGGAGARAAGTGATATGACCTTCATCTGCGTTGCCAGGAACCCTGTCAGCAGARACT
TCTCAAGCCCCATCCTTGCCAGGAAGCTCTGTGAAGGTGCTGCTGATGACCCAGATTCCTCCATG
GTCCTICCTGIGICICCTGTTGCTGCCCCTCCTGCTCAGTCTCTTTGTACTGGGGCTATTTCTTIG
GTTTCTGAAGAGAGAGAGACAAGAAGAGTACAT TGAAGAGAAGAAGAGAGTGGACATTTGTCGGEG
AAACTCCTAACATATGCCCCCATTCTGCGAGAGAACACAGAGTACGACACRATCCCTCACACTAAT
AGRACAATCCTAANGGAAGATCCAGCAAATACGGTTTACTCCACTGTGGAAATACCGAARARGAT
GGAAAATCCCCACTCACTGCTCACGATGCCAGACACACCAAGGCTAT TTGCCTATGAGAATGTTA
TCTAGACAGCAGTGCACTCCCCTAAGTCTCTGCTCA
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FIGURE 46

MAGSPTCLTLIYILWOLTGSAASGPVKELVGSVGGAVTFPLKSKVKQVDSIVWITFNTTPLVTIQP

EGGTIIVTQNRNRERVDFPDGGYSLKLSKLKKNDSGIYYVGIYSSSLQOPSTQEYVLHVYEHLSK
PKVTMGLQSNKNGTCVTINLTCCMEHGEEDVIYTWKALGQOAANESHNGSILPISWRWGESDMTEIC
VARNPVSRNFSSPILARKLCEGAADDPDSSMVLLCLLLVPLLLSLFVLGLFLWFLKRERQEEYIE
EKKRVDICRETPNICPHSGENTEYDTIPHTNRTILKEDPANTVYSTVEI PKKMENPHSLLTMPDT
PRLFAYENVI

Important features:
Signal peptide:

amino acids 1-22

Transmembrane domain:

amino acids 224-250

Leucine zipper pattern.

amino acids 229-251

N-glycosylation sites.
amino acids 9§-102, 142-146, 148-152, 172-176, 176-180, 204-208,
291-295
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FIGURE 47

GGCTCGAGCGTT'I'CTGAGCCAGGGGTGACCATGACCTGCTGCGAAGGATGGACATCCTGCAATGG

ATTCAGCCTGCTGGTTCTACTGCTGTTAGGAGTAGTTCTCAATGCGATACCTCTAATTGTCAGCT
TAGTTGAGGAAGACCAAT TTTCTCAARACCCCATCTCTTGCT T TGAGTGGTGGTTCCCAGGAATT
ATAGGAGCAGGTCTGATGGCCATTCCAGCAACAACAATGTCCTTGACAGCAAGAAAAAGAGCGTG
CTGCAACAACAGAACTGGAATGTTTCTTTCATCATTT TTCAGTGTGATCACAGTCATTGGTGCTC
TGTATTGCATGCTGATATCCATCCAGGCTCTCTTAAAAGGTCCTCTCATGTGTAATTCTCCAAGC
AACAGTAATGCCAATTGTGAATTTTCATTGAAAAACATCAGTGACATTCATCCAGAATCCTTCAA
CTTGCAGTGGTTTTTCAATGACTCTTGTGCACCTCCTACTGGTTTCAATAAACCCACCAGTAACG
ACACCATGGCGAGTGGCTGGAGAGCATCTAGTTTCCACTTCGAT TC TGAAGARAACARACATAGG
CTTATCCACTTCTCAGTATTTTTAGGTCTATTGCTTGTTGGAATTCTGGAGGTCCTGTTTGGGCT
CAGTCAGATAGTCATCGGTTTCCTTGGCTGTCTGTGTGGAGTCTCTAAGCGAAGAAGTCAAATTG
TGIAGTTTAATGGGAATAARATGTAAGTATCAGTAGTTTGARAAAAARARAA
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FIGURE 48

MTCCEGWTSCNGFSLLVLLLLGVVLNAIPLIVSLVEEDQFSQNPISCFEWWFPGIIGAGLMAIPA

TTMSLTARKRACCNNRTGMFLSSFFSVITVIGALYCMLISIQALLKGPLMCNS PSNSNANCEFSL
KNISDIHPESFNLQWFFNDSCAPPTGFNKPTSNDTMASGWRASSFHFDSEENKHRiIHFSVFLGL
LLVGILEVLFGLSQIVIGFLGCLCGVSKRRSQIV

Important features:
Transmembrane domains:

amino acids 10-31 (type II}, 50-72, 87-110, 191-213

N-glycosylation sites.
amino acids 80-84, 132-136, 148-152, 163-167

cAMP- and cGMP-dependent protein kinase phosphorylation site.
amino acids 223-227

N-myristoylation sites.

amino acids 22-28, 54-60, 83-89, 97-103, 216-222

Prokaryotic membrane lipoprotein lipid attachment site.

amino acids 207-218

TNFR/NGFR family cysteine-rich region protein.

amino acids 4-12
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FIGURE 49

ATCCGTTCTCTGCGCTGCCAGCTCAGGTGAGCCCTCGCCAAGGTGACCTCGCAGGACACTGGTGA
AGGAGCAGTGAGGAACCTGCAGAGTCACACAGTTGCTGACCAATTGAGCTGTGAGCCTGGAGCAG
ATCCGTGGGCTGCAGACCCCCGCCCCAGTGCCTCTCCCCCTGCAGCCCTGCCCCTCGAACTGTGA

CATGGAGAGAGTGACCCTGGCCCTTCTCCTACTGGCAGGCCTGACTGCUTTGGAAGCCAATGACC
CATTTGCCAATAAAGACGATCCCTTCTACTATGACTGGRAARAACCTGCAGCTGAGCGGACTGATC
TGCGGAGGGCTCCTGGCCATTGCTGGGATCGCGGCAGTTCTGAGTGGCAAATGCARATACAAGAG
CAGCCAGAAGCAGCACAGTCCTGTACCTGAGAAGGCCATCCCACTCATCACTCCAGGCTCTGCCA
CIACTTGCTIGAGCACAGGACTGGCCTCCAGEGATGGCCTGARGCCTAACRCTGGCCCCCAGCALCT
TCCTCCCCTGGGAGGCCTTATCCTCAAGGAAGGACTTCTCTCCAAGGGCAGGCTGTTAGGCCCCT
TTCTGATCAGGAGGCTTCTTTATGAATTARACTCGCCCCACCACCCCCTCA
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FIGURE 50

MERVTLALLLLAGLTALEANDP FANKDDPFYYDWKNLQLSGLICGGLLATAGIAAVLSGKCKYKS
SQKQHSPVPEKAIPLITPGSATTC

Important features:
Signal peptide:

amino acids 1-16

Transmembrane domain:

aminc acids 36-59

N-myristoylation sites.
aminoc acids 41-47, 45-51, 84-90

Extracellular proteins SCP/Tpx-1/Ag5/PR-1/8c7.

amino acids 54-67
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FIGURE 51

GTGGACTCTGAGAAGCCCAGGCAGTTGAGGACAGGAGAGAGAAGGCTGCAGACCCAGAGGGAGGS
AGGACAGGGAGTCGGARGGAGGAGGACAGAGGAGGGCACAGAGACGCAGAGCARGGGCGGCAAGS
AGGAGACCCTGGTGGGAGGAAGACACTCTGGAGAGAGAGGGGGCTGGGCAGAGATGAAGT TCCAG
GGGCCCCTGGCCTGCCTCCTGCTGGCCCTCTGCCTGGGCAGTGGGGAGGCTGGCCCCCTGCAGAR
CGGAGAGGAAAGCACTGGGACARATATTGGGGAGGCCCTTGGACATGGCCTGGGAGACGCCCTGA
GCGAAGGGGTGGGARAGGCCATTGGCARAGAGGCCGGAGGGGCAGCTGGCTCTAAAGTCAGTGAG
GCCCTTGGCCAAGGGACCAGAGAAGCAGTTGCCACTGGAGTCAGGCAGGTTCCAGGCTTIGGCGC
AGCAGATGCTTTGGGCAACAGGGTCGGGGAAGCAGCCCATGCTCTGGGAARCACTGGGCACGAGA
TTGGCAGACAGGCAGAAGATGTCATTCGACACGGAGCAGATGCTGTCCGCGGCTCCTGGCAGGGE
GTGCCTGGCCACAGTGGTGCTTGGGARACTTCTGGAGGCCATGGCATCTTTGGCTCTCAAGGTGS
CCTTGGAGGCCAGGGCCAGGGCAATCCTGEAGGTCTGGGGACTCCGTGGGTCCACGGATACCCLG
GARACTCAGCAGGCAGCTTTGGAATGAATCCTCAGGGAGCTCCCTGGGGTCAAGGAGGCAATGGA
GGGCCACCARACTTTGGGACCAACACTCAGGGAGCTGTGGCCCAGCCTGGCTATGGT TCAGTGAG
AGCCAGCAACCAGAATGAAGGGTGCACGAATCCCCCACCATCTGGCTCAGGTGGAGGCTCCAGCA
ACTCTGGGGGAGGCAGCGGCTCACAGTCGGGCAGCAGTGGCAGTGGCAGCAATGGTGACAACAAC
AATGGCAGCAGCAGTGGTGGCAGCAGCAGTGGCAGCAGCAGTGGCAGCAGCAGTGGCGGCAGCAG
TGGCGGCAGCAGTGGTGGCAGCAGTGGCARACAGTGGTGGCAGCAGAGGTGACAGCGGCAGTGAGT
CCTCCTGGEGGATCCAGCACCGGCTCCTCCTCCGGCARCCACGGTGGGAGCGGCGEAGCGARATGGA
CATAAACCCGGGTGTGARAAGCCAGGGAATGAAGCCCGCGGGAGCGGGGAATCTGGGATTCAGGG
CTTCAGAGGACAGGGAGTTTCCAGCAACATGAGGGARATAAGCARAGAGGGCAARTCECCTCCTTG
GAGGCTCTGGAGACAATTATCGGGGEGCAAGGGTCGAGCTGGEGCAGTGGAGGAGGTGACGCTGTT
GGTGGAGTCAATACTGTGAACTCTGAGACGTCTCCTGGGATGTTTAACTTTGACACTTTCTGGAA
GAATTTTAAATCCAAGCTGGGTTTCATCAACTGGGATGCCATAAACAAGGACCAGAGAAGCTCTC
GCATCCCGIGACCTCCAGACAAGGAGCCACCAGATTGGATGGGAGCCCCCACACTCCCTCCTTAAR
AACACCACCCTCTCATCACTAATCTCAGCCCTTGCCCTTGAAATARACCTTAGCTGCCCCACARA
AARAARAAANAARANARAARAARARARAAAARARARAAAARARARAAAAARARRRARARRARRARR
AAARRARAARAARAAARARARAAANAARRARANARARARANANAADA
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FIGURE 52

MKFQGPLACLLLALCLGSGEAGPLOSGEESTGTNIGEALGHGLGDALSEGVGKAIGKEAGGAAGSKVS
EALGQGTREAVGTGVROVPGFGAADATLGNRVGEAAHATLGNTGHEIGROAEDVIRHGADAVRGSWOGVP
GHSGAWETSGGHGIFGSQGGLGGQGOGNPGGLGTPWVHGY PGNSAGS FGMNPQGAPWGQGGNGGPPNF
GTNTQGAVAQPGYGSVRASNONEGCTNPPPSGSGGGSSNSGGGSGSQSGSSGSGSNGDNNNGSSSGGS
S3GS58G558GGS56GGSSGGSSGNSGGSREDSGSESSHGSSTGS SSGNHGGSGGGNGHKPGCEKPGNE
ARGSGESGIQGFRGQGVSSNMREI SKEGNRLLGGSGDNYRGQGS SWGSGGGDAVGGVNTVNSETS PGM
FNFDTFWKNFKSKLGFINWDAINKDORSSRIP

Signal peptide:

amino acids 1-21

N-glycosylation site.

amino acids 265-269

Glycosaminoglycan attachment site.

amino acids 235-239,

237-241, 244-248, 255-259, 324-328, 388-392

Casein kinase II phosphorylation site.

amino acids 26~30,

105-113,

N-myristoylation site.

amino acids 17-23,
96-102,

30-96,

159-165,
236-242,
253-259,
283-289,
298-304,
325-331,
387-393,

163-169,
238-244,
256-262,
284-290,
305-311,
343-349,
389-395,

259-263, 300-304, 304-308

32-38, 42-48, 50-56, 60-66, 61-67, 64-70, 74-80,

130-136,
178-184,
239-245,
260-272,
287-293,
311-317,
354-360,

395-401

Cell attachment sequence.

amino acids 301-304

140-146¢, 149-155, 152-158, 155-161,
190-1%6, 194-200, 19%-205, 218-224,
240-246, 245-251, 246-252, 249-252,
270-276, 271-277, 275-281, 279-285,
288~294, 251-297, 292-298, 295~-301,
315-321, 319-325, 322-328, 323-329,
356-362, 374-380, 381-387%7, 383-389,
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FIGURE 53

GGAGAAGAGGTTGTGTGGGACAAGCTGCTCCCGACAGAAGGATCTCGCTGCTGAGCCTGCCCTGEG
CTGGGCCTCAGACCGGTGGCAATGTCCCCATGGCTACTCCTGCTGCTGGTTGTGGGCTCCTGGCT
ACTCGCCCGCATCCTGGCTTGGACCTATGCCTTCTATAACAACTGCCGCCGGCTCCAGTGTTTCC

CACAGCCCCCAAAACGGAACTGGTTTTGGGGETCACCTGGGCCTGATCACTCCTACAGAGGAGGGC
TTGAAGGA&TCGACCCAGATGTCGGCCACCTATTCCCAGGGCTTTACGGTATGGCTGGGTCCCAT
CATCCCCITCATCGTTTTATGCCACCCTGACACCATCCGGTCTATCACCAATGCCTCAGCTGCCA
TTGCACCCAAGGATAATCTICTTCATCAGGTTCCTGAAGCCCTGGCTGGGAGAAGGGATACTGCTG
AGTGGCGGTGACAAGTGGAGCCGCCACCGTCGGATGCTGACGCCCGCCTTCCATTTCAACATCCT
GAAGTCCTATATAACGATCTTCRACARGAGTGCAAACATCATGCTTGACAAGTGGCAGCACCTEG
CCTCAGAGGGCAGCAGTCGTCTGGACATGTTTGAGCACATCAGCCTCATGACCTTGGACAGTCTA
CAGAAATGCATCTTCAGCTTTGACAGCCATTGTCAGGAGAGGCCCAGTGARTATATTGCCACCAT
CTTGGAGCTCAGTGCCCTTGTAGAGAARAGAAGCCAGCATATCCTCCAGCACATGGACTTTCTGT
ATTACCTCTCCCATGACGGGCGGCGCTTCCACAGGGCCTGCCGCCTGGTGCATGACTTCACAGAC
GCTGTCATCCGGGAGCGGCGTCGCACCCTCCCCACTCAGGGTATTGATGATTTTTTCARAGACAR
AGCCAAGTCCAAGACTTTGGATTTCATTGATGTIGCTTCTGCTGAGCAAGGATGAAGATGGGAAGG
CATTGTCAGATGAGGATATAAGAGCAGAGGCTGACACCTTCATGTTTGGAGGCCATGACACCACG
GCCAGTGGCCTCTCCTGGGTCCTGTACRACCTTGCGAGGCACCCAGAATACCAGGAGCGCTGECCS
ACAGGAGGTGCAAGAGCTTCTGAAGGACCGCGATCCTAARGAGAT TGAATGGGACGACCTGGCCC
AGCTGCCCTTCCTGACCATGTGCGTGAAGGAGAGCCTGAGGTTACATCCCCCAGCTCCCTTCATC
TCCCGATGCTGCACCCAGGACATTGTTCTCCCAGATGGCCGAGTCATCCCCARAGGCATTACCTG
CCTCATCGRATATTATAGGGETCCATCACAACCCAACTGTGTGGCCGGATCCTGAGGTCTACGACC
CCTTCCGCTITTGACCCAGAGAACAGCARGGGGAGGTCACCTCTGGCTTTTATTCCTTTCTCCGCA
GGGCCCAGGAACTGCATCGGGCAGGCGTTCGCCATGGCGGAGATGAAAGTGGTCCTGGCGTTGAT
GCTGCTGCACTTCCGGTTCCTGCCAGACCACACTGAGCCCCGCAGGARAGCTGGAATTGATCATGC
GCGCCGAGGGCGGGCTTTGGCTGCGGGTGGAGCCCCTGAATGTAGGCTTGCAGZE&CTTTCTGAC
CCATCCACCTIGTTITTTITGCAGATTGTCATGAATAARACGGTGCTGTCAAA
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FIGURE 54

MSLLSLPWLGLRPVAMSPWLLLILLVVGSWLLARILAWTYAFYNNCRRLOCFPQPPKRNWFWGHLG

LITPTEEGLKDSTOMSATYSQGFTVWLGPIIPFIVLCHPDTIRSITNASAATAPKDNLEFIRFLKP
WLGEGILLSGGDKWSRHRRMLTPAFHFNILKSYITIFNKSANIMLDKWOHLASEGSSRLDMEEHT
SIMTLDSLOKCIFSFDSHCQERPSEYIATILELSALVEKRSQHILOHMDFLYYLSHDGRRFHRAC
RLVHDFTDAVIRERRRTLETQGIDDEFKDKAKSKTLDFIDVLLLSKDEDGKALSDEDIRAEADTE
MFGGHDTTASGLSWVLYNLARHPEYQERCRQEVQELLKDRDPKEIEWDDLAQLPFLTMCVKESLR
LHPPAPFISRCCTQDIVLPDGRVIPKGITCLIDIIGVHHNPTVAPDPEVYDPFREFDPENSKGRSP
LAFIPFSAGPRNCIGQAFAMAEMKVVLAIMLLHFRFLPDHTEPRRKLELIMRAEGGLWLRVEPLN
VGLQ

Important features:
Transmembrane domains:
amino acids 13~32 (type II), 77-102

Cytochrome P450G cysteine heme-iron ligand signature.

amino acids 461-471

N-glycosylation sites.
amino acids 112-116, 168-172
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FIGURE 55

ATCGCATCAATTGGGAGTACCATCTTCCTCATGGGACCAGTGARACAGCTGAAGCGAATGTTTGA
GCCTACTCGTTTGATTGCAARCTATCATGGTGCTGTTGTGTTTTGCACTTACCCTGTGTTCTGCCT

TTTGGTGGCATAACRAGGGACTTGCACTTATCTTCTGCATTTTGCAGTC TTTGGCATTGACGTGG
TACAGCCTTTCCTTCATACCATTTGCAAGGGATGCTGTGAAGAAGTGTTTTGCCGTGTIGTCTTGC
ATAATTCATGGCCAGTTTTATGAAGCTTTGGAAGGCACTATGGACAGAAGCTGGTGGACAGTTTT
GTAACTATCTTCGAAACCTCTGTCTTACAGACATGTGCCTTTTATCTTGCAGCAATGTGTTGCTT
GTGATTCGAACATTTGAGGGT TACTTTTGGAAGCAACAATACATTCTCGARCCTGAATGTCAGTA
GCACAGGATGAGAAGTGGGTTCTGTATCTTGTGGAGTGGAATCTTCCTCATGTACCTGTTTCCIC
TCTGGATGTTGTCCCACTGAATTCCCATGAATACRAACCTATTCAGCAACAGCARRARAARARARA
ABRAARAAAAAAAAARAARARADMARAAAARARAAAAPAARARARAAARAARAAAARARAARALA
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- FIGURE 56

MGPVKQLKRMFEPTRLIATIMVLLCFALTLCSAFWWHNKGLALIFCILOSLALTWYSLSFIPFAR
DAVKKCFAVCLA

Important features:
Signal peptide:-

amino acids 1-33

Type II fibronectin collagen-binding domain protein.

amino acids 30-72
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FIGURE 57

CGGCTCGAGCTCGAGCCGAATCGGCTCGAGGGGCAGTGGAGCACCCAGCAGGCCGCCAAC&EECTCTGTCTGTGCCTG
TACGTGCCGGETCAT CGGGGAAGCCCAGACCGAGTTCCAGTACTTTEAGTCEAAGEGGCTCCCTGCCGAGCTGAAGTCC
ATTTTCAAGCTCAGTGTCTTCATCCCCTCCCAGGAATTCTCCACCTACCGCCAGTGGAAGCAGARAAT TGTACAAGCT
GGAGATAAGGACCTT GATGGGCAGCTAGACTTTGAAGAATTTGTCCATTAT CTCCAAGATCATGAGAAGAAGCTGAGG
CTGGTGTTTAAGATT TTGGACAAAAAGAAT GAT GGACGCATTGACGCECAGGAGATCATGCAGTCCCTGCGEGACTTE
CGAGTCAAGATATCT GAACAGCAGGCAGAAAARATTCTCAAGAGCATGGATAAARACGGCACGATGACCATCGACTEGE
AACGAGTGEGAGAGACTACCACCTCCTCCACCCCGTGEAARACATCCCCGAGATCATCCTCTACTGGAAGCATTCCACG
ATCTTTGATGTGGGTGAGAATCTAACGGTCCCGGAT GAGT T CACAGT GGAGGAGAGGCAGACGGGGATGTGGTGGAGA
CACCTGGTGGCAGGAGGTGEGGCAGGGGCCGTATCCAGAACCT GCACGGCCCCCCTGGACAGGCTCARGGTGCTCATG
CAGGTCCATGCCTCCCGCAGCAACAACATGGGCATCGTTGGTGGCTTCACTCAGATGATTCGAGAAGGAGGGGCCAGE
TCACTCTGGCGGGGCAATGGCAT CAACGTCCTCARAATTGCCCCCGAATCAGCCATCAAAT T CATGGCCTATGAGCAG
ATCAAGCGCCTTGTTGGTAGTGACCAGGAGACTCTGAGGATTCACGAGAGGCTTGTGGCAGGGETCCTTGGCAGGGECC
ATCGCCCAGAGCAGCATCTACCCAATGGAGGTCCTGAAGACCCGEATEGCGCTGCECAAGACAGGCCAGTACTCACCA
ATGCTGGACTGCGCCAGGAGGATCCTGGCCAGAGAGGEGGGTGGCLGCCTTCTACAAAGGCTATGTCCCCAACATGCTG
GGCATCATCCCCTATGCCGGCAT CGACCTTGCAGTCTACCAGACGCT CARGAATGCCTGGCTGCAGCACTATGCAGTG
AACAGCGCGGACCCCGGCETGTTTGTGCTCCTGGCCTGTGGCACCATETCCAGTACCTGTGGCCAGCTGGCCAGCTAC
CCCCTGGCCCTAGTCAGGACCCGGATGCAGGCECAAGCCTCTATTGAGGGCGCTCCGGAGGTGACCATGAGCAGCCTC
TTCAAACATATCCTGCGGACCGAGGEGELCTTCGGECTGTACAGGGGECTGECCCCCAACTTCATGAAGGTCATCCCA
GQTGTGAGCATCAGCTACGTGGTCTACGAGAACCTGAAGATCACCCTGGGCGTGCAGTCGCGGEE&CGGGGGGAGGGC
CGCCCGGCAGTGGACTCGLTGATCCTGGGCCGCAGCCTGGEETCTGCAGCCATCTCATTCTGCTGAATCTGCCAACACT
ARAGCTGTCTCGAGCCAAGCTGTGAAAACCCTAGACGCACCCECAGGGAGGGTGEGEGAGAGCTGEGCAGGCCCAGEGCTT
GTCCTGCTGACCCCAGCAGACCCTCCTGTTGGTTCCAGCGAAGACCACAGGCATTCCTTAGGGTCCAGGGTCAGCAGE
CTCCGGGCTCACATGTGTAAGGACAGGACATTTTCTGCAGTGCCTGCCAATAGTGAGCTTGCGAGCCTGEAGGTCGGET
TAGTTCTTCCATTTCACCCTTGCAGCCAGCTGTTGGCCACGECCCCTGCCCTCTEETCTGCCGTGCATCTCCCTETEE
CCTCTTGCTGCCTGCCTGTCTGCTGAGGTAAGGTGGGAGGAGGGCTACAGCCCACATCCCACCCCCTCGTCCAATCCE
ATAATCCATGATGAAAGGT SAGGTCACGTGGCCTCCCAGGCCTGACTTCCCAACCTACAGCATTGACGCCAACTTGGE
TGTGAAGGAAGAGGARAGGATCT GGCCTTGTGGT CACTGGCATCTGAGCCCTGCTGATGGCTGGGGCTCTCGEGCATE
CTTGGEAGTGCAGEGEGCTCGGECTGCCTGGCCTGGCTGCACAGAAGGCAAGTGCTGGEGCTCATGGTGCTCTGAGCT
GGCCTGGACCCTGTCAGGATGGGCCCCACCTCAGAACCAAACTCACT CTCCCCACTGTGGCATCAGGECAGTGGAGCA
CCATGTTTGAGGGCGAAGGGCAGAGCGTTTGTGTGTTCTGGGGAGGGAAGGARARGGTGTTGGAGGCC T TAATTATGE
ACTGTTGGGAARAGGGTTTTGTCCAGAAGGACAAGCCGGACARATGAGCGACTTCTGTGCTTCCAGAGGAAGACCAGS
GAGCAGGAGCTTGGCTGACTGCTCAGAGTCTGTTCT GACGCCCTGGGGGTTCCTGTCCAACCCCAGCAGEGGCGCAGC
GGGACCAGCCCCACATTCCACT TGTGTCACTGCTTGGAACCTAT TTAT TTTGTAT TTAT TTGAACAGAGTTATGTCCT
ARCTATTTTTATAGATTTGTTTAATTAATAGCTTGTCAT T TTCAAGTTCAT T TTTTAT T CATATTTATGTTCATSSTT
GATTGTACCTTCCCAAGCCCGCCCAGTGEGAT GEGAGGAGEAGGAGAAGGGGGGCCTTGGGCCGCTGCAGTCACATCT
GTCCAGAGAAATTCCTTTTGGGACTGCAGGCAGAARAGCGECCAGAAGGLAGCAGCCCTGGCTCCTTTCCTTTGGCAG
GTTGGGGAAGGGCTT GCCCCCAGCCTTAGGATT TCAGGGTTTGACTGGGGGCGT GGAGAGAGAGGGAGGAACCTCAAT
AACCTTGAAGGTGGAATCCAGTTATTTCCTGCGCTGCGAGGETTTCTTTATTTCACT CTTTTCTGAATGTCAAGGTAG
TGAGGTGCCTCTCACTGTGAATTTGT GGTGGGCEEEGECTCEAGEAGAGGETGECEGECTGECTCCGTCCOTCCCAGE
CTTCTGCTGCCCTTGCTTAACAATGCCGEGLCAACT GECGACCTCACGGTTECACTTCCATTCCACCAGAATGACCTGA
TGAGGARAT CTTCAATAGGATGCAMAGATCAAT GCAAARAAT TCTTATATAT GAACATATAACTGGAGTCGTCAAARAG
CARATTAAGAAAGAATTGGACGT TAGAAGT TGTCAT T TAAAGCAGCCTTCTAATAAAGT TG T I TCAAAGCTGAARARAA
AAAAADNANRDDAARARNAANDANRAAADAARAAADNDADANAANAADNARDARNRANNDDR
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FIGURE 58

MLCLCLYVPVIGERAQTEFOYFESKGLPAELKSIFKLSVFIPSQEFSTYROWKQKIVQAGDKDLDG

QLDFEEFVHYLQDHEKKLRLVFKI LDKKNDGRIDAQETIMQSLRDLGVKISEQQAEKILKSMDKNG
TMTIDWNEWRDYHLLHPVENIPEIILYWKHSTIFDVGENLTVPDEFTVEERQTGMWWRHLVAGGG
AGAVSRTCTAPLDRLKVLMOVHASRSNNMGIVGGETQMIREGGARSLWRGNGINVLKIAPESATK
MMAYEQIKRLVGSDQETLRIHERLVAGSLAGALAQSSTIYPMEVLKTRMALRKTGOYSGMLDCARR
ILAREGVAAFYKGYVPNMLGI IPYAGIDLAVYETLRNAWNLOHYAVNSADPGVFVLLACGTMSSTC
GOLASYPLALVRTRMQAQASIEGAPEVTMSSLEFKHILRTEGAFGLYRGLAPNFMKVIPAVSISYV
VYENLKITLGVQSR

Important features:
Signal peptide:

amino acids 1-16

Putative transmembrane domains:

amino acids 284-304, 33%-3¢60, 376-394

Mitochondrial energy transfer proteins signature.

amino acids 206-215, 300-309

N-glycosylation sites.
amino acids 129-133, 169-173

Elongation Factor-~hand calcium-binding protein.

amino acids 54-73, 85-104, 121-140
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FIGURE 59

GGARGGCAGCGGCAGCTCCACTCAGCCAGTACCCAGATACGCTGGGAACCTTCCCCAGCCATGGC
TTCCCTGGGGCAGATCCTCTTCTGGAGCATAATTAGCATCATCATTATTCTGGCTGGAGCAATTG
CACTCATCATTGGCTTTGGTATTTCAGGGAGACACTCCATCACAGTCACTACTGTCGCCTCAGCT
GGGAACATTGGGGAGGATGGAATCCTGAGCTGCACTTTTGAACCTGACATCAAACTTTCTGATAT
CGTGATACAATGGCTGAAGGRAGGTGTTTTAGGCTTGGTCCATGAGTTCARAGAAGGCAAAGATG
AGCTGTCGGAGCAGGATGAAATGTTCAGAGGCCGGACAGCAGTGTTTGCTGATCARGTGATAGTT

GGCAATGCCTCTTTGCGGCTGARARACGTGCARCTCACAGATGCTGGCACCTACAAATGTTATAT
CATCACTTCTARAGGCAAGGGGAATGCTAACCTTGAGTATAARACTGGAGCCTTCAGCATGCCGRE
ARGTGAATGTGGACTATAARTGCCAGCTCAGAGACCTTGCGGTGTGAGGCTCCCCGATGGTTCCCC
CAGCCCACAGTGGTCTGGGCATCCCAAGTTGACCAGGGAGCCAACTTCTCGGAAGTCTCCAATAC
CAGCTTTGAGCTGAACTCTGAGAATGTGACCATGAAGGTTGTGTCTGTGCTCTACAATGTTACGA
TCAACAACACATACTCCTGTATGATTGAAAATGACATTGCCAAAGCAACAGGGGATATCAAAGTG
ACAGAATCGGAGATCAAAAGGCGGAGTCACCTACAGCTGCTARAACTCARAGGCTTCTCTGTGTGT
CTCTTCTTTCTTTGCCATCAGCTGGGCACTTCTGCCTCTCAGCCCTTACCTGATGCTARAATAAT
GTGCCTTGGCCACAAAAAAGCATGCAAAGTCATTGTTACAACAGGGATCTACAGAACTATTTCAC
CACCAGATATGACCTAGTTTTATATTTCTGGGAGGAAATGAATTCATATCTAGAAGTCTGGAGTG
AGCAAACAAGAGCAAGAAACAAABAGAAGCCAAAAGCAGAAGGCTCCAATATGAACAAGATAARLT
CTATCTTCAAAGACATATTAGAAGTTGGGAARATAAT TCATGTGAACTAGACARGTGTGTTARGA
GTGATAAGTARAATGCACGTGGAGACAAGTGCATCCCCAGATC TCAGGGACCTCCCCCTGCCTGT
CACCTGGGGAGTGAGAGGACAGGATAGTGCATGTTCTTTGTCTCTGAATTTTTAGT TATATGTGC
TGTAATGTTGCTCTGAGGAAGCCCCTGGARAGTCTATCCCAACATATCCACATCTTATATTCCAC
ARATTAAGCTGTAGTATGTACCCTAAGACGCTGCTAATTGACTGCCACTTCGCAACTCAGGGGCG
GCTGCATTTTAGTAATGGGTCARATGATTCACTTTTTATGATGC TTCCARAGGTGCCTTGGCTTC
TCTTCCCARCTGACARATGCCARAGTTGAGARAAATGATCATAAT TTTAGCATAAACAGAGCAGT
CGGGGACACCGATTTTATAAATAAACTGAGCACCTTCTTTTTAAACARAAAAARARARAAAAARA
AARAAAADAAAAAAAAAAANAARARAARARAARA
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FIGURE 60

MASLGQILFWSIISIITILAGAIALIIGFGISGRHESITVITVASAGNIGEDGILSCTFEPDIKLS
DIVIQWLKEGVLGLVHEFKEGKDELSEQDEMFRGRTAVFADQVIVGNASLRLENVQLTDAGTYKC

YIITSKGKGNANLEYKTGAFSMPEVNVDYNASSETLRCEAPRWEPOPTVVWASQVDOGANFSEVS
NTSFELNSENVIMKVVSVLYNVTINNTYSCMIENDIAKATGDIKVTESEIKRRSHLOLLNSKASL
CVSSFFAISWALLPLSPYLMLK

Important features:
Signal peptide:

amino acids 1-28

Transmembrane domain:

amino acids 258-281

N-glycosylation sites.

aminc acids 112-116, 160-164, 190-194, 196-200, 205-209, 216-220,
220-224

N-myristoylation sites.

amino acids 52-58, 126-132, 188-194
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FIGURE 61

TGACGTCAGAATCACCATGGCCAGCTATCCTTACCGGCAGGGCTGCCCAGGAGCTGCAGGACRAAG

CACCAGGAGCCCCTCCGGGTAGCTACTACCCTGGACCCCCCARTAGTGGAGGGCAGTATGGTAGT
GGGCTACCCCCTIGGTIGGTGGTTATGGGGGTCCTGCCCCTGGAGGGCCTTATGGACCACCAGCTGG
TGGAGGGCCCTATGGACACCCCAATCCTGGGATGTTCCCCTCTGGAACTCCAGGAGGACCATATS
GCGGTGCAGCTCCCGGGGGCCCCTATGGTCAGCCACCTCCAAGTTCCTACGGTGCCCAGCAGCCT
GGGCTTTATGGACAGGGTGGCGCCCCTCCCAATGTGGATCCTGAGGCCTACTCCTIGGTTCCAGTC
GCETGGACTCAGATCACAGTGGCTATATCTCCATGAAGGAGCTAAAGCAGGCCCTGGTCAACTGCA
ATTGGTCTTCATTCAATGATGAGACCTGCCTCATGATGATAAACATGTTTGACAAGRACCAAGTCA
GGCCGCATCGATGTCTACGGCTTCTCAGCCCTGTGGARAT TCATCCAGCAGTGGAAGAACCTCTT
CCAGCAGTATGACCGGGACCGCTCGGGCTCCATTAGCTACACAGAGCTGCAGCAAGCTCTGTCCC
ARATGGGCTACAACCTGAGCCCCCAGTTCACCCAGCTTCTGGTCTCCCGUTACTGCCCACGCTCT
GCCAATCCTGCCATGCAGCTTGACCGCTTCATCCAGGTGTGCACCCAGCTGCAGGTGCTGACAGA
GGCCTTCCGGGAGAAGGACACAGCTGTACAAGGCAACATCCGGCTCAGCTTCGAGGACTTCGTCA
CCATGACAGCTTCTCGGATGCTATGACCCAACCATCTCTGGAGAGTGGAGTGCACCAGGGACCTT
TCCTGGCTTCTTAGAGTGAGAGAAGTATGTGGACATCTCTTCTTTTCCTGTCCCTCTAGAAGAAC
ATTCTCCCTTGCTTGATGCAACACTGTTCCARAAGAGGGT GGAGAGTCCTGCATCATAGCCACCA
AATAGTGAGGACCGGGGCTGAGGCCACACAGATAGGGGCC TGATGGAGCAGAGGATAGAAGTTGA
ATGTCCTGATGCCCATGAGCAGTTGAGTGGCACAGCCTGGCACCAGGAGCAGGTCCTTGTAATGG
AGTTAGTGTCCAGTCAGCTGAGCTCCACCCTGATGCCAGTGGTGAGTGTTCATCGGCCTGTTACC
GTTAGTACCTGTGTTCCCTCACCAGGCCATCCTGTCARACGAGCCCATTTTCTCCARAGTGGAAT
CTGACCAAGCATGAGAGAGATCTGTCTATGGGACCAGTGGCTTGGATTCTGCCACACCCATARAT
CCTTGTGTGTTAACTTCTAGCTGCCTGGGGCTGGCCCTGCTCAGACARATCTGCTCCCTGGGCAT
CTTTGGCCAGGCTTCTGCCCCCTGCAGCTGGGACCCCTCACTTGCCTGCCATGCTCTGCTCGGLT
TCAGTCTCCAGGAGACAGTGGTCACCTCTCCCTGCCAATACTTTTTT TRATTTGCATTTTTTTTC
ATTTGGGGCCAARAGTCCAGTGARATTGTAAGCTTCAATARAAGGATGAAACTCTGA
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FIGURE 62

MASYPYRQGCPGAAGQAPGAPPGSYYPGPPNSGGQYGSGLPPGGGYGGPAPGGPYGPPAGGGPYG

HPNPGMFPSGTPGGPYGGAAPGGPYGQPPPSSYGAQQPGLYGQGGAPPNVDPEAYSWFQSVDSDH
SGYISMKELKQALVNCNWSSENDETCILMMINMFDKTKSGRIDVYGFSALWKE IQQWKNLFQQYDR

DRSGSISYTELQQALSOMGYNLSPQEFTQLLVSRYCPRSANPAMOLDRFIQVCTOQLOVLTEAFREK
DIAVQGNIRLSFEDFVTMTASRML

Important features of the protein:
Signal peptide:

amino acids 1-19

N-glycosylation site.

amino acids 147-150

Casgsein kinase IT phosphorylation sites.

amino acids 135-138, 150-153, 202-205, 271-274

N-myristoylation sites.
amino acids 9-14, 15-20, 19-24, 33-38, 34-39, 39-44, 43-48, 61~
66, 70-75, 78-83, 83-88, 87-92, 110-115
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FIGURE 63

CAGGATGCAGGGLCGLLTGGCAGGEAGCTGUGCTCCTCTGGGCCTGCTCCTGGTCTGTCTTCATC
TCCCAGGCCTCTTTGCCCGGAGCATCGGTGTTGTGGAGGAGARAGTTTCCCAARAACTTCGGGACC
AACTTGCCTCAGCTCGGACAACCTTCCTICCACTGGCCCCTCTAACTCTGAACATCCGCAGCCCGC
TCTGGACCCTAGGTCTAATGACT TGGCAMGGGTTCCTCTGAAGCTCAGCGTGCCTCCATCAGATG
GCTTCCCACCTGCAGGAGGTTCTGCAGTGCAGAGGTGGCCTCCATCGTGGGGGCTGCCTGCCATG
GATTCCTIGGCCCCCTGAGGATCCTTGGCAGATGATGGCTGCTGCGGCTGAGGACCGCCTGGGGEA
AGCGCTGCCTGAAGAACTCTCTTACCTCTCCAGTGCTGCGGCCCTCGCTCCGGGCAGTGGCCCTT
TGCCTGGGCGAGTCTTCTCCCGATGCCACAGGCCTCTCACCTGAGGCTTCACTCCTCCACCAGGAC

TCGGAGTCCAGACGACTGCCCCGTTCTAATTCACTGGGAGCCGGGGGAARARTCCTTTCCCAACG
CCCTCCCTGGTCTCTCATCCACAGGGTTCTGCCTGATCACCCCTGGGGTACCCTGAATCCLCAGTG
TGTCCTGGGGAGGTGGAGGCCCTGGGACTGCTTGGGGAACGAGGCCCATGCCACACCCTGAGGGA
ATCTGGGGTATCAATAATCAACCCCCAGGTACCAGCTGGGGARAATATTAATCGGTATCCAGGAGG
CAGCTGGGGAAATATTAATCGGTATCCAGGAGGCAGCTGGGGGAATATTAATCGGTATCCAGGAG
- GCAGCTGGGGGAATATTCATCTATACCCAGGTATCAATAACCCATTTCCTCCTGGAGTTCTCCGC
CCTCCTGGCTCTTCTTGGAACATCCCAGCTGGCTTCCCTAATCCTCCAAGCCCTAGGTTGCAGTG
GGGCTAGAGCACGATAGAGGGAAACCCAACATTGGGAGTTAGAGTCCTGCTCCCGCCCCTTGCTG
TGTGGGCTCAATCCAGGCCCTGTTAACATGTTTCCAGCACTATCCCCACTTTTCAGTGCCTCCCC
TGCTCATCICCAATAARATAAARGCACTTATGARAARAARARAANDAANRARAAARARARAAARARD
ARANARAAARNARDARAARAAANARNAANAAAANARAAAAAAAAANABAAAAAAAABARARARR
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FIGURE 64

MQGRVAGSCAPLGLLLVCLHLPGLFARSIGVVEEKVSONFGTNLPQLGQOPSSTGPSNSEHPQPAL
DPRSNDLARVPLKLSVPPSDGFPPAGGSAVQRWPPSWGLPAMDSWPPEDPWOMMAAAAEDRLGEA
LPEELSYLSSARALAPGSGPLPGESSPDATGLSPEASLLHQODSESRRLPRSNSLGAGGKILSQRP
PWSLIHRVLPDHPWGTLNPSVSWGGGGPGTGWGTRPMPHPEGIWGINNQPPGTSWGNINRYPGGS
WGNINRYPGGSWGNINRYPGGSWGNIHLYPGINNPFPPGVLRPPGSSWNIPAGEPNPPSPRLOWG

Important features of the protein:
Signal peptide:

amino acids 1-26

Casein kinase II phosphorylation sites.
amino acids 56-59, 155-158

N-myristoylation sites.
amino acids 48-53, 220-225, 221-226, 224-229, 247-252, 258-263,
259-264, 269-274, 270-275, 280-285, 281-286, 305-310
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FIGURE 65

AAGGAGAGGCCACCGGEGACTTCAGTGTCTCCTCCATCCCAGGAGCGCAGTGGCCACTATGGGGTC
TGGGCTGCCCCTTGTCCTCCTCTTGACCCTCCTTGGCAGCTCACATGGAACAGGGCCGGGTATGA
CTTTGCAACTGAAGCTGARGGAGTCTTITTCTGACAAATTCCTCCTATGAGT CCAGCTTCCTGGAR
TTGCTIGAARAGCTCIGCCTCCTCCTCCATCTCCCTTCAGGGACCAGCGTICACCCTCCACCATEC
AAGATCTCARCACCATGTTGTCTGCAACACATGACAGCCATTGAAGCCTGTGTCCTTCTTGGCCC
GGGCTTTTGGGCCGGGGATGCAGGAGECAGGCCCCGALCCCTGTCTTTCAGCAGGCCCCCACCCTC
CTGAGTGGCAATAAATAAAATTCGGTATGCTG
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FIGURE 66

MGSGLPLVLLLTLLGSSHGTGPGMTLOLKLKESFLTNSSYESS FLELLEKLCLLLHLPSGTSVTL
HHARSOHHVVCNT

Important features:
Signal peptide:

amine acids 1-19

N-glycosylation site.

amino acids 37-41

N-myristoylation sites.

amino acids 15-21, 19-25, 60-65
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FIGURE 67

ACGGACCGAGGGTTCGAGGGAGGGACACGGACCAGGAACCTGAGCTAGGTCARAGACGLCCCGGGC
CAGGTGCCCCGTCGCAGGTGCCCCTGGCCGGAGATGCGGTAGGAGGGGCGAGCGCGAGARAGCCCL
TTCCTCGGCGCTGCCAACCCGCCACCCAGCCCATGGCGAACCCCGGGCTGGGGCTGCTTCTGGLG
CTGGGCCTGCCGTTCCTGCTGGCCCGCTGGEGGLCGAGCCTGGOGEGCARATACAGACCACTTCTGC

ARATGAGRATAGCACTGTTTTGCCTTCATCCACCAGCTCCAGCTCCGATGGCAACCTGCGTCCGG
AAGCCATCACTGCTATCATCGTGGTCTTCICCCTCTTGGCTGCCTTGCTCCTGGCTGTGGGGCTG
GCACTGTTGGTGCGGARGCTTCGGGAGAAGCGGCAGACGGAGGGCACCTACCGGCCCAGTAGCGA
GGAGCAGTTCTCCCATGCAGCCGAGGCCCGGGCCCCTCAGGACTCCARGGAGACGGTGCAGGGCT
GCCTGCCCATCTAGGTCCCCTCTCCTGCATCTGTCTCCCTTCATTGCTGTGTGACCTTGGGGARA
GGCAGTGCCCTCTCTGGGCAGTCAGATCCACCCAGTGCTTAATAGCAGGGARGABRGGTACTTCAA
AGACTCTGCCCCTGAGGTICAAGAGAGGATGGGGCTATTCACTTTTATATATTTATATARAATTAG
TAGTGAGATGTAAAAARALAANANDANNAR
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FIGURE 68

MANPGLGLLLALGLPFLLARWGRAWGQIQTTSANENSTVLPSSTSSSSDGNLRPEAITAIIVVFES

LLAALLLAVGLALLVRKLREKRQTEGTYRPSSEEQFSHAAEARAPQDSKETVQGCLPI

Important features:
Signal peptide:

amino acids 1-19

Transmembrane domain:

amino acids 56-80

N-glyceosylation site.

amino acids 36-40

cAMP- and cGMP-dependent protein kinase phosphorylation site.

amino acids 86-90

Tyrosine kinase phosphorylation site.

amine acids 86-94

N-myristoylation sites.

amino acids 7-13, 26-32
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FIGURE 69

GCCAGGAATPACTAGAGAGGAACAATGEGGTTATTCAGAGGTTTTGTTTTCCTCTTAGTTCTGT GCCTGCTGCACCAG
TCAAATACTTCCTTCATTAAGCTGAATAATAAT GGCTTTGAAGATAT TGTCATT GTTATAGATCCTAGTGTGCCAGAA
GATGAAARAATAATTGAACAAATAGAGGATATGGTGACTACAGCTTCTACGTACCTGTTTGAAGCCACAGAARAMAAGA
TTTTTTTTCAARAATGTATCTATATTAATTCCT GAGAATTGCGAAGGAAAAT CCTCAGTACAAAAGGCCAMAACATGAA
AACCATAAACATGCTGATGTTATAGTTGCACCACCTACACT CCCAGGTAGAGAT GAACCATACACCAAGCAGTTCACA
GAATGTGGAGAGAAAGGCGAATACATTCACTTCACCCCTGACCTTCTACTTGGARAAARACAARATGAATATGGACCA
CCAGGCAARCTGTTTGTCCATGAGT GGGCTCACCTCCGGTGGGGAGT GTTTGATGAGTACAAT GAAGATCAGCCTTTC
TACCGTGCTAAGT CAARAAAAATCGAAGCAACAAGGTGTTCCGCAGGTATCTCT GGTAGAARTACGAGTTTATAAGT GT
CAAGGAGGCAGCTGTCTTAGTAGAGCATGCAGAATTGATTCTACAACARAACTGTATGGAARAGATTGTCAATTCTTT
CCTGATARAGTACAARACAGAAARAGCATCCATAATGTTTAT GCARAGTAT TGATT CTGTTGTTGAATT TTGTAACGAA
ABAACCCATAATCAAGAAGCTCCAAGCCTACAAAACATAAAGTGCARTTTTAGAAGTACATGGGAGGTGATTAGCAAT
TCTGAGGATTTTAAAAACACCATACCCATGGTGACACCACCTCCTCCACCTGTCTTCTCATT GCTGAAGATCAGTCAA
AGAATTGTGTGCTTAGTTCTTGATAAGTC TGGRAGCATCGEGGGETARGCACCGCCTARATCGAATGAATCAAGCAGCA
AAACATTTCCTGCTGCAGACTGTTGAAAATGGATCCTGGGT GGGGATGGTTCACTTTGATAGTACTGCCACTATTGTA
AATAAGCTAATCCAAATAAAAAGCAGTGATGARAGAAACACACTCATGGCAGGATTACCTACATATCCTCTGGGAGGA
ACTTCCATCTGCTCTGGAATTARATATGCATTTCAGGTGAT TGGAGAGCTACATTCCCAACT CGATGGATCCGAAGTA
CTGCTGCTGACT GATGEGGAGGATARCACTGCAAGTTCTT GTATTGATGAAGT GAAACAAAGTGGGGCCATTGTTCAT
TTTATTGCTTTGGGCAAGAGCTGCTGATGAAGCAGTAATAGAGATGAGCAAGATAACAGGAGGAAGT CATTTTTATGTT
TCAGATGRAGCTCAGAACAATGGCCTCATTGATGCTTTTGGGGCTCTTACATCAGGAAATACTGAT CTCTCCCAGAAG
TCCCTTCAGCTCGARAGTARGGGATTAACACTGAATAGTAATGCCTGGAT GAACGACACTGT CATAATTGATAGTACA
GTGGGAAAGGACACGTTCTT TCTCATCACATGGAACAGTCT GCCTCCCAGTATTTCTCTCT GGGATCCCAGTGGAACA
ATAATGGAAAATTTCACAGTGGATGCAACTTCCAAAATGGCCTATCTCAGTATTCCAGGAACTGCARAGGT GGGCACT
TGGGCATACAAT CTTCAAGCCAAAGCGAACCCAGAAACATTAACTATTACAGTAACTTCTCGAGCAGCAAATTCTTCT
GTGCCTCCAATCACAGTGAATGCTAAAATGAATAAGGACGTAAACAGTTTCCCCAGCCCAAT GATTGTTTACGCAGAA
ATTCTACAAGGATATGTACCTETTCTTGGAGCCAATGTGACTGCTTTCATTGAATCACAGAATGGACATACAGAAGTT
TTGGAACTTITGGATARTGCTCCAGCCGCTGATTCTTTCARGAAT GATGCAGT CTACTCCAGCGTATTT TACACGCATAT
ACAGABAATGGCAGATATAGCTTAAAAGTTCGCGGCTCATGCGAGGAGCAAACACTGCCAGGCTAARATTACGGCCTCCA
CTGAATAGAGCCGCGETACATACCAGGCTGGGTAGTGAACGGGGAAATTGAAGCAAACCCGCCAAGACCTGAAATTGAT
GAGGATACTCAGACCACCTTGGAGGATTTCAGCCGAACAGCATCCGRAGETGCATTTGTGETATCACAAGT CCCAAGC
CTTCCCTTGCCTGACCAATACCCACCAAGTCAAATCACAGACCTTGATGCCACAGTTCATGAGGATAAGATTATTCTT
ACATGGACAGCACCAGGAGATAATTTTGATGTTGGAAAAGTTCAACGTTATATCATAAGAATAAGTGCAAGTATTCTT
GATCTAAGAGACAGTTTTGATGATGCTCTTCAAGTAAATACTACTGATCTGTCACCANAGGAGGCCAACTCCAAGGAA
AGCTTTGCATTTAAACCAGAAAATATCTCAGAAGAAAATGCAACCCACATATTTATT GCCAT TAAAAGTATAGATAAA
AGCAATTTGACATCAAAAGTATCCAACATTGCACAAGTAACTTTGTTTATCCCTCAAGCAAATCCTGATGACATTGAT
CCTACACCTACTCCTACTCCTACTCCTACTCCTGATARAAGTCATAATTCTGGAGTTAATATTTCTACGCT GGTATTG
TCTGTGATTGGGTCT GTTGTAATTGTTAACTTTATTTTAAGTACCACCAT TTGAACCT TAACGAAGAAAAARAATCTTC
AAGTAGACCTAGAAGAGAGTTTTAAAAAACAAAACAATGCTARGTAAAGGATATTTCTGAATCTTAAAATTCATCCCAT
GTGTGATCATAAACTCATAAAAATAATTTTAAGATGTCGGARAAGGATACTTTGATTAAATAMABACACTCATGGATA
TGTAARAAACTGTCAAGATTAAAATTTAATAGTTTCATTTATTTGTTATTTTAT TTGTAAGAAATAGTGATGAACARAG
ATCCTTTTTCATACT GATACCTGGTTCTATATTATT TGATGCAACAGTTTTCTGAAAT GATATTTCAAATTGCATCAA
GAAATTAAAATCATCTATCTGAGTAGT CAAAATACAAGTAAAGGAGAGCAAATAAACAACATTTGGAAAAAAAAANAR,
AARAAAAADAARDAANAAAPAAMDANARALRARAAAADARBARANAANALDAPAAAARAAARAANRAR
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FIGURE 70

MGLFRGFVFLLVLCLLHQOSNTSFIKLNNNGFEDIVIVIDPSVPEDEKIIEQIEDMVTTASTYLFE
ATEKRFFFKNVSILIPENWKENPQYKRPKHENHKHADVIVAPPTLPGRDEPYTKQFTECGEKGEY
IHFTPDLLLGKKONEYGPPGKLEVHEWAHLRWGVFDEYNEDQPFYRAKSKKIEATRCSAGISGRN
RVYKCQOGGSCLSRACRIDSTTKLYGKDCQFFPDKVQTEKAS IMFMOSIDSVVEFCNEKTHNQEAP
SLONIKCNFRSTWEVISNSEDFKNTIPMVTPPPPPVESLLKISQRIVCLVLDKSGSMGGKDRLNR

MNQAARHFLLOTVENGSWVGMVHEDS TATIVNKLIQIKSSDERNTLMAGLPTYPLGGTSICSGIK
YAFQVIGELHSQLDGSEVLLLTDGEDNTASSCIDEVKOSGAIVHFIALGRAADEAVIEMSKITGSE
SHFYVSDEAQONNGLIDAFGALTSGNTDLSQKSLOLESKGLTLNSNAWMNDTVIIDSTVGKDTEFL
ITWNSLPPSISLWDPSGTIMENFTVDATSKMAYLSIPGTAKVGTWAYNLOQAKANPETLTITVTSR
AANSSVPPITVNAKMNKDVNSFPSPMIVYAEILQGYVPVLGANVTAFIESQNGHTEVLELLDNGA
GADSFKNDGVYSRYFTAYTENGRYSLKVRAHGGANTARLKLRPPLNRAAY IPGWVVNGEIEANPP
RPEIDEDTOTTLEDEFSRTASGGAFVVSQVPSLPLPDQYPPSQITDLDATVHEDKI ILTWTAPGDN
FDVGKVQRYIIRISASILDLRDSFDDALQVNTTDLSPKEANSKESFAFKPENISEENATHIFIAL
KSIDKSNLTSKVSNIAQVILFIPQANPDDIDPTPTPTPTPTPDKSHNSGVNISTLVLSVIGSVVI
VNFILSTTI

Signal peptide:

anino acids 1-21

Putative transmembrane domains:

amino acids 284-300, 617-633

Leucine zipper pattern.

amino acids 469-481, 476-498

N-glycosylation site.
amino acids 20-24, 75-79, 340-344, ©504-508, 542-546, 588-592,
628-632, 811-815, 832-836, 837-841, 8§52-856, 896-900



Patent Application Publication Sep. 25,2003 Sheet 71 of 168 US 2003/0180849 A1

FIGURE 71

CTCCTTAGGTGGAAACCCT GGEAGTAGAGTACT GACAGCAAAGACCGEGAAAGACCATACGTCCCCGEGCAGGGETRA
CAACAGGTGTCATCTTTTTGATCTCGTGTGTGGCTGCCTTCCTATTTCAAGGAARGACGCCAAGGTAATTTTGACCCA
GAGGAGCAATGATGTAGCCACCTCCTAACCTTCCCTTCTTGAACCCCCAGTTATGCCAGGATTTACTAGAGAGTGTCA
ACTCAACCAGCAAGCGGCTCCTTCGECTTAACTTGTGGTT GGAGGAGAGAACCTTTETGCEGCTCCGTTCTCTTAGCA
GTGCTCAGAAGTGACTTGCCTGAGGGTGGACCAGAAGAAAGGAAAGGTCCCCTCTTGCTGTTGGCTGCACAT CAGGAA
GGCTGTGATGGGAATGAAGGTCGAAAACTTCGAGATT TCACTTCAGTCATTGCTTCTGCCTGCARGATCATCCTTTAAA
AGTAGAGAAGCTGCT CTGTGTGETGET TAACTCCAAGAGGCAGARCT CGTTCTAGAAGGAANTGGATECAAGCAGCTC
CGGGGGCCCCAAACGCATGCTTCCTGTGGTCTAGCCCAGGGAAGCCCTTCCETGEGGECCCCGECTTTGAGGGATGLC
ACCGCTTCTGGACGCATGGCTCATTCCTGAATGATGATGETTCGCCCEEGECTCCTTCCETGGATTTCCCGEETEETE
GTTTTGCTGGTGCTCCTCTGCTETGCTATCTCTCTCCTCTACAT GTTGGCCTGCACCCCAARAGGTGACGAGGAGCAG
CTGGCACTGCCCAGGGCCAACAGCCCCACGGGEGAAGGAGGEGTACCAGGLCGTCCTTCAGGAGT GGGAGGAGCAGCAL
CGCAACTACGTGAGCAGCCTGAAGCGGCAGATCGCACAGCTCARGGAGGAGCTGCAGGAGAGGAGTGAGCAGCTCAGG
AATGGGCAGTACCAAGCCAGCGATGCTGCTGGCCTCEETCTGEACAGEAGCCCCCCAGAGAAAACCCAGGCCGACCTC .
CTGGCCTTCCTGCACTCGCAGGTGGACARGGCAGAGETGAATGLT GGCGTCAAGCTGGCCACAGAGTATGCAGCAGTG
CCTTTCGATAGCTTTACTCTACAGAAGGTGTACCAGCTGGAGACTGGCCTTACCCGCCACCCCGAGGAGARAGCCTETG
AGGAAGGACAAGCGGEGATCAGTTGGT GGAAGCCATTGAAT CAGCCTTGEAGACCCTGAACAATCCTGCAGAGAACAGT
CCCAATCACCGTCCTTACACGGCCTCTGATTTCATAGAAGGGAT CTACCGAACAGAAAGGGACARAGGGACATTGTAT
GAGCTCACCTTCAAAGGGGACCACARACACCAATTCAAACGGCTCATCTTATTTCGACCATTCAGCCCCATCATGAAN
GTGAAAAATGAARAGCTCAACATGGCCAACACGCTTATCAATGT TATCGTGCCTCTAGCAAARAGGGTGGACAAGTTC
CGGCAGTTCATGCAGARTTTCAGGGAGATGTGCATTGAGCAGGAT GGGAGAGTCCATCTCACTGTTGTTTACTTTGGG
ARAGAAGARATAAAT GAAGTCAAAGGAATACTTGAAAACACTTCCAAAGCTGCCAACTTCAGGAACTTTACCTTCATC
CAGCTGAMTGGAGAATTTTCTCGGGGAAAGGGACTTGATGTTGEGAGCCCGCTTCTGGAAGGGAAGCAACGTCCTTCTC
TTTTTCTGCTGATGTGCACATCTACTTCACATCTGAATTCCTCAATACGTGTAGGCTGAATACACAGCCAGGGARGAAG
GTATTTTATCCAGTTCTTTTCAGT CAGTACAATCCTGGCATAATATACGGCCACCATGATGCAGTCCCTCCCTTGGAA
CAGCAGCTGGTCATAAAGAAGGAAACTGGATTTTGGAGAGACTT TGGATTTGGGATGACGTGTCAGTATTEGTCAGAC
TTCATCAATATAGGCTGGGTTTGATCTGGACAT CAAAGGCT GOGGCEGAGAGGATETGCACCTTTATCGCAAGTATCTC
CACAGCAACCTCATAGTGGTACGGACGCCTGTGCGAGGACTCTTCCACCTCTGGCAT GAGARAGCGLTGCATGGACGAG
CTGACCCCCGAGCAGTACAAGATGTGCATGCAGTCCAAGGCCATGAACGAGGCATCCCACGGCCAGCTGGGCATGCTG
GTGTTCAGGCACGAGATAGAGGCT CACCTTCGCARACAGAAACAGARGACAAGTAGCAARAARACATGAACTCCCAGA
GAAGGATTGTGGGAGACACTTTTTCTTTCCTTTTGCAATTACTGARAGTGGCT GCAACAGAGAAAAGACTTCCATARA
GGACGACARAAGAATTGGACTGATGGGTCAGACGAT GAGAAAGCCTCCEATTTCTCTCTGTTGGGCTTTT TACAACAGA
AATCAAAATCTCCGCTTTGCCTGCAARAAGTAACCCAGTTGCACCCTGTGARGT GTCT GACAAAGGCAGAATGCTTGTG
AGATTATAAGCCTAATGGTGTGGEAGGTTTTGATGGT GTTTACAATACACT GAGACCTGTTGTTTTGTGTGCTCATTGA
AATATTCATGATTTAAGAGCAGTTTTGTAAAAAATTCATTAGCAT GAAAGGCAAGCATATTTCTCCTCATATGAATGA
GCCTATCAGCAGGGCTCTAGTTTCTAGGAATGCTARMATAT CAGAAGGCAGGAGAGGAGATAGGCTTATTATGATACT
AGTGAGTACATTAAGTAAAATAMAATGGACCAGAARAGARARGARACCATAAATATCCTGTCATATTTTCCCCAAGAT
TAACCAAAAATAATCTGCTTATCTTTTTGGTTCTCCTTTTAACTGTCTCCGTTITTTTCTT T TATT TAAAAATGCACT
TTTITTCCCTTGTGAGTTATAGT CTGCTTAT TTAATTACCACT TTGCAAGCCTTACAAGAGAGCACAAGTTGGCCTAC
ATTTTTATATTTTTTAAGAAGATACTT TCAGATGUATTATGAGAACTTT CAGTTCARAGCAT CARATTGATGCCATAT
CCAAGGACATGCCAAATGCTGATTCTGTCAGGCACT ZAAT GTCAGGCATTGAGACATAGGGAAGGAATGETTTGTACT
AATACAGACGTACAGATACTTTCTCTGAAGAGTATTITCCGAAGAGGAGCAACT GAACACTGGAGGAAAAGAALATGAC
ACTTTCTGCTTTACAGAAAAGGARACT CATTCAGACTGGTGATAT CGTGATGTACCTAAAAGT CAGAAACCACATTTIT
CTCCTCAGAAGTAGGGACCGCTTTCTTACCTGTTTAAATAAACCAAAGTATACCGT GTGAACCARACAATCTCTTTTC
ARAACAGGETGCTCCTCCTGGLTTCTGGCTTCCATAAGAAGAAATGGAGAAAAATATATATATATATATATATATTGT
GAAAGATCAATCCATCTGCCAGAATCTAGTGGGATGEGAAGTTTTTGCTACATGTTATCCACCCCAGGCCAGGTGGAAG
TAACTGAATTATTTT TTAAATTAAGCAGTTCTACTCAATCACCAAGATGCTTCTGAARATTGCAT TTTATTACCATTT
CAAACTATTTTTTAAARAATAAATACAGTTAACATAGAGTGGTTTCTTCATTCATGTGAAAATTATTAGCCAGCACCAG
ATGCATGAGCTAATTATCTCTTTGAGTCCTTGCTTCTGTTT GCTCACAGTAAACT CATTGTTTARAAGCTTCAAGAAC
ATTCAAGCTGTTGGT GTGT TAAAAAATGCAT TGTATTGATTTGTACTGGTAGTTTATGAAAT TTAATTAAAACACASG
CCATGAATGGAAGGT GGTATTGCACAGCTAATAAAATATGATTTGTGEATATGAA
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FIGURE 72

MMMVRRGLLAWISRVVVLLVLLCCAISVLYMLACTPKGDEEQLATLPRANSPTGKEGYQAVLOEWE
EQHRNYVSSLKRQIAQLKEELQERSEQLRNGQYQASDAARGLGLDRSPPERKTQADLLAFLHSOVDK
AEVNAGVKLATEYAAVPFDSFTLORKVYQLETGLTRHPEEKPVRKDKRDELVEAIESALETLNNPA
ENSPNHRPYTASDFIEGIYRTERDKGTLYELTFKGDHKHEFKRLILFRPFSPIMKVKNEKLNMAN
TLINVIVPLAKRVDKFRQFMONFREMCIEQDGRVHLTVVYFGKEE INEVKGILENTSKAANFRNE
TFIQLNGEFSRGKGLIVGARFWKGSNVLLEFCDVDIYFTSEFLNTCRLNTQPGKKVEYPVLESQY
NPGIIYGHHDAVPPLEQQLVIKKETGFWRDEGFGMTCQYRSDFINIGGFDLDIKGWGGEDVHLYR
KYLHSNLIVVRTPVRGLFHLWHEKRCMDELTPEQYKMCMQSKAMNEASHGQLGMLVFRHE IEAHL
REKQKOKTSSKKT

Important features:
Signal peptide:

amino acids 1-27

N-glycosylation sites.
amino acids 315-319, 324-328

N-myristoylation sites.

amino acids 96—102, 136-142, 212-218, 311-317, 339-345, 393-399

Amidation site.

aminoc acids 377-381
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FIGURE 73

GAGACTGCAGAGGGAGATAAAGAGAGAGGGCAAAGAGGCAGCAAGAGATTTGTCCTGGGGATCCA

GARACCCATGATACCCTACTGAACACCGAATCCCCTGGAAGCCCACAGAGACAGAGACAGCAAGA
GAAGCAGAGATAAATACACTCACGCCAGGAGCTCGCTICGCTICTCTCTCTCICTCTCTCACTCCTC
CCTICCCTCICTICTCTGCCTGTCCTAGTCCTCTAGTCCTCAAATTCCCAGTCCCCTGCACCCCTTC
CTGGGACACTATGTTCTTCTCCGCCCTCCTGCTGGAGGTGATTTGGATCCTGGCTGCAGATGGGEE
GTCAACACTGGACGTATGAGGGCCCACATGGTCAGGACCATTGGCCAGCCTCTTACCCTGAGTGT
GGAARCAATGCCCAGTCGCCCATCGATATTCAGACAGACAGTGTGACATTTGACCCTGATTTGCC
TGCTCTGCAGCCCCACGGATATGACCAGCCTGGCACCGAGCCTITGGACCTGCACAACAATGGCC
ACACAGTGCAACTCTCTCTGCCCTCTACCCTGTATCTGGGTGGACTTCCCCGARARTATGTAGCT
GCCCAGCTCCACCTGCACTGGGEGTCAGARAGGATCCCCAGGGGGGTCAGAACACCAGATCAACAG
TGAAGCCACATTTGCAGAGCTCCACATTGTACATTATGACTCTGATTCCTATGACAGCTTGAGTG
AGGCTGCTGAGAGGCCTCAGGGCCTGGCTGTCCTGGGCATCCTART TGAGGTGGGTGAGACTARG
AATATAGCTTATGARCACATTCTGAGTCACTTGCATGAAGTCAGGCATAARGATCAGARGACCTC
AGTGCCTCCCTTCAACCTAAGAGAGCTGCTCCCCARACAGCTGGGGCAGTACTTCCGCTACRATG
GCTCGCTCACAACTCCCCCTTGCTACCAGAGTGTGCTCTGGACAGTTTTTTATAGAAGGTCCCAG
ATTTCAATGGAACAGCTGGAARAGCTTCAGGGGACATTGT TCTCCACAGAAGAGGAGCCCTCTAA
GCTTCTGGTACAGAACTACCGAGCCCTTCAGCCTCTCARTCAGCGCATGGTCTTTGCTTCTTTCA
TCCRAGCAGGATCCTCGTATACCACAGGTGARATGCTGAGTCTAGGTGTAGGAATCTTGGTTGGC
TGTCTCIGCCTTCTCCTGGCTGTTTATTTCATTGCTAGARAAGAT TCCGAAGARGAGGCTGGAAAR
CCGAAAGAGTGTGGTCTTCACCTCAGCACAAGCCACGACTGAGGCATARATTCCTTCTCAGATAC
CATGGATGTGGATGACTICCCTTCATGCCTATCAGGAAGCCTCTAAAATGGGGTGTAGGATCTGG
CCAGAAACACTGTAGGAGTAGTAAGCAGATGTCCTCCTTCCCCTGGACATCTCTTAGAGAGGAAT
GGACCCAGGCTGTCATTCCAGGAAGAACTGCAGAGCCTTCAGCCTCTCCAAACATGTAGGAGGAA
ATGAGGARATCGCTGTGTTGTTAATGCAGAGANCARACTCTGTTTAGTTGCAGGGGAAGTTTGEG
ATATACCCCARAGTCCTCTACCCCCTCACTTTITATGGCCCTTTCCCTAGATATACTGCGGGATCT
CTCCTTAGGATAAAGAGTTGCTGTTGAAGTTGTATATTTT TGATCAATATATT TGGAAATTARAG
TTTCTGACTTT
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FIGURE 74

MLFSALLLEVIWILAADGGQHWIYEGPHGODHWPASYPECGNNAQSPIDIQTDSVTFDPDLPALQ
PHGYDQPGTEPLDLHNNGHTVQLSLPSTLYLGGLPRKYVARQLELHWGOKGS PGGSEHQINSEAT
FAELHIVHYDSDSYDSLSEAAERPQGLAVLGILIEVGETKNIAYEHILSHLHEVRHKDOKTSVPP
FNLRELLPKQLGQYFRYNGSLTTPPCYQSVLWTVEFYRRSQISMEQLEKLOGTLFSTEEEPSKLLY
ONYRALQPLNQRMVFASFIQAGSSYTTGEMLSLGVGILVGCLCLLLAVYFIARKIRKKRLENRKS
VVETSAQATTEA

Important features of the protein:
Signal peptide:

amino acids 1-15%

Transmembrane domain:

amino acids 291-31¢

N-glycosylation site.

amino acids 213-21¢

Eukaryotic-type carbonie anhydrases proteins

amino acids 197-245, 104-140, 22-69
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FIGURE 75

TGCCGLTGCCGCCGLTGCTGCTGTTGCTCCTGGCGGCGCCTTGGGGACGGGCAGTTCCCTGTGTC
TCTGGTGGTTTGCCTAAACCTGCAAACATCACCTTCTTATCCATCAACATGAAGRATGTCCTACA

ATGGACTCCACCAGAGGGTCTTCAAGGAGTTAAAGTTACTTACACTGTGCAGTATTTCATCACAA
ATTGGCCCACCAGAGGTGGCACTGACTACAGATGAGAAGTCCATTTCTGTTGTCCTGACAGCTLC
AGAGRAGTGGAAGAGAAATCCAGRAAGACCTTCCTGTTTCCATGCARCAAATATACTCCAATCTGA
AGTATAACGTGTCTGTGTTGAATACTAAATCARACAGAACGTGGTCCCAGTGTGTGACCAACCAC
ACGCTGGTGCTCACCTGGCTGGAGCCGAACACTCTTTACTGCGTACACGTGGAGTCCTTCGTCCC
AGGGCCCCCTCGCCETGCTCAGCCTTCTGAGRAGCAGTGTGCCAGGACTTTGAARGATCAATCAT
CAGAGTTCAAGGCTAAAATCATCTTCTGGTATGTTTTGCCCATATCTATTACCGTGTTTCTTTTT
TCTGTGATGGGCTATTCCATCTACCGATATATCCACGTTIGGCARAGAGAARCACCCAGCARATTT
GATTTTGATTTATGGAAATGAATTTGACAAAAGATTCTTTGTGCCTGCTGARARARATCGTGATTA
ACTTTATCACCCTCAATATCTCGGATGATTCTARAATTTCTCATCAGGATATGAGTTTACTGGGA
AAAAGCAGTGATGTATCCAGCCTTAATGATCCTCAGCCCAGCGGGAACCTGAGGCCCCCTCAGGA
GGAAGAGGAGGTGAAACATTTAGGGTATGCTTCGCATTTGATGGAAATTTTTTGTGACTCTGAAG
AARACACGGAAGGTACTTCTCTCACCCAGCAAGAGTCCCTCAGCAGAACAATACCCCCGGATARA
ACAGTCATTGAATATGAATATGATGTCAGAACCACTGACATTTGTGCGGGGCCTGAAGAGCAGGA
GCTCAGTTTGCAGGAGGAGGTGTCCACACARGGAACATTATTGGAGTCGCAGGCAGCGTTGGCAG
TCTTGGGCCCGCARACGTTACAGTACTCATACACCCCTCAGCTCCAAGACTTAGRCCCCCTGGLG
CAGGAGCACACAGACTCGGAGGAGGGGCCGGAGGAAGAGCCATCCGACGACCCTGGTCGACTGGGA
TCCCCAAACTGGCAGGCTGTGTATTCCTTCGCTGTCCAGCTTCGACCAGGAT TCAGAGGGCTGCG
AGCCTTCTGAGGGGGATGGECTCGGAGAGGAGGGTCTTCTATCTAGACTC TATGAGGAGCCGGLT
CCAGACAGGCCACCAGGAGAARATGARACCTATCTCATGCAATTCATGGAGGAATGGGGGTTATA
TGTGCAGATGGAAAACIE&TGCCAACACTTCCTTTTGCCTTTTGTTTCCTGTGCAAACAAGTGAG
TCACCCCTTTGATCCCAGCCATAAAGTACCTGGGATGARAGAAGTTTTTTCCAGTTTGTCAGTGT
CTGTGAGAATTACTTATTTCTITTCTCTATTCTCATAGCACGTGTGTGATTGGTTCATGCATGTA
GGTCTCTTAARCAATGATGGTGGGCCTCTGGAGTCCAGGGGCTGGCCEGTTGTTCTATGCAGAGAA
AGCAGTCAATARATGTTTGCCAGACTGGGTGCAGAATTTATTCAGGTGGGTGT
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FIGURE 76

MSYNGLHQRVFKELKLLTLCSISSQIGPPEVALTTDEKS I SVVLTAPEKWKRNPEDLPVSMOQIY
SNLKYNVSVLNTESNRTWSQCVTNHTLVLTWLEPNTLYCVHVESEVPGPPRRAQPSEKQCARTLK

DOSSEFKAKIIFWYVLPISITVFLESVMGYSIYRYIHVGKEKHPANLILIYGNEFDKREFVPAEK
IVINFITLNISDDSKISHQDMSLLGKSSDVSSLNDPQPSGNLRPPQEEEEVKHLGYASHLMEIFC
DSEENTEGTSLTQQESLSRTIPPDKTVIEYEYDVRTTDICAGPEEQELSLOEEVSTQGTLLESQA
ALAVLGPQTLQYSYTPQLQDLDPLAQEHTDSEEGPEEEPSTTLVDWDPQTGRLCIPSLSSFDQDS
EGCEPSEGDGLGEEGLLSRLYEEPAPDRPPGENETYLMQFMEEWGLYVQMEN

Important features:
Signal peptide:

amino acids 1-28

Transmembrane domain:

aminge acids 140-163

N-glycosylation sites.

amino acids 71-74, 80-83, 89-92, 204~207, 423-426
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FIGURE 77

GAGGAGCGGGCCGAGGACTCCAGCGTGCCCAGGTCTGGCATCCTGCACTTGCTGCCCTCTGACAC
CTGGGAAGZLTEGCCGGCCCGTGGACCTTCACCCTTCTCTGTGGTTTGCTGGCAGCCACCTTGATC
CAAGCCACCCTCAGTCCCACTGCAGTTCTCATCCTCGGCCCARAAGTCATCAAAGAARAGCTGAC
ACAGGAGCTGAAGGACCACARCGCCACCAGCATCCTGCAGCAGCTGCCGCTGCTCAGTGCCATGC
GGGAAAAGCCAGCCGGAGGCATCCCTGTGCTOGGCAGCCTGGTGAACACCGTCCTGAAGCACATC
ATCTGGCTGARAGGTCATCACAGCTAACATCCTCCAGCTGCAGGTGAAGCCCTCGGLCARTGACCA
GGAGCTGCTAGTCAAGATCCCCCTGGACATGGTGGCTGGATTCAACACGCCCCTGGTCAAGACCA
TCGTGGAGTTCCACATGACGACTGAGGCCCAAGCCACCATCCGCATGGACACCAGTGCAAGTGGC
CCCACCCGCCTIGGTCCTCAGTGACTGTGCCACCAGCCATGGGAGCCTGCGCATCCAACTGCTGTA
TAAGCTCTCCTTCCTGGTGARCGCCTTAGCTAAGCAGGTCATGAACCTCCTAGTGCCATCCCTGC
CCAATCTAGTGAAAAACCAGCTGTGTCCCGTGATCGAGGCTTCCTTCAATGGCATGTATGCAGAC
CTCCTGCAGCTGGTGAAGGTGCCCATTTCCCTCAGCATTGACCGTCTGGAGTTTGACCTTCTGTA
TCCTGCCATCAAGGGTGACACCATTCAGCTCTACCTGGGGGCCAAGTTGTTGGACTCACAGGGAA
AGGTGACCAAGTGGTTCAATRACTCTGCAGCTTCCCTGACAATGCCCACCCTGGACRACATCCCG
TTCAGCCTCATCGTGAGTCAGBACGTGGTGARAGCTGCAGTGGCTGCTGTGCTCTCTCCAGAAGA
ATTCATGGTCCTGTTGGACTCTGTGCTTCCTGAGAGTGCCCATCGGCTGAAGTCARAGCATCGGEL

TGATCAATGAAAAGGCTGCAGATAAGCTGGGATCTACCCAGATCGTGAAGATCCTAACTCAGGAL
ACTCCCGAGTTTTTTATAGACCAAGGCCATGCCAAGGTGGCCCAACTGATCGTGCTGGAAGTGETT
TCCCTCCAGTGAAGCCCTCCGCCCTTTGTTCACCCTGGGCATCGAAGCCAGCTCGGAAGCTCAGT
TTTACACCAAAGGTGACCAACTTATACTCAACTTGAATAACATCAGCTCTGATCGGATCCAGCTG
ATGAACTCTGGGATTGGCTGGTTCCAACCTGATGTTCTGARAAACATCATCACTGAGATCATCCA
CTCCATCCTGCTGCCGAACCAGAATGGCARAT TARGATCTGGGGTCCCAGTGTCATTGGTGRAGG
CCTTGGGATTCGAGGCAGCTGAGTCCTCACTGACCARAGGATGCCCTTGTGCTTACTCCAGCCTCC
TTGTGGAAACCCAGCTCTCCTGTCTCCCAGTIGAAGACTTGGATGGCAGCCATCAGGGAAGGCTGEG
GTCCCAGCTGGGAGTATGGGTGTGAGCTCTATAGACCATCCCTCTCTGCAATCAATAAACACTTG
CCTGTGAARARA
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FIGURE 78

MAGPWTFTLLCGLLAATLIQATLSPTAVLILGPKVIKEKLTOELKDHNATS ILOQLPLLSAMREK
PAGGIPVLGSLVNTVLKHIIWLKVITANILOLOVKPSANDQELLYKIPLDMVAGENTPLVKTIVE
- FEMTTEAQATIRMDISASGPTRLVLSDCATSHGSLRIQLLYKLSFLVNALAKQVMNLLVPSLPNL

VENQLCPVIEASFNGMYADLLOLVKVPISLSIDRLEFDLLYPAIKGDTIQLYLGAKLLDSQGRVT
KWENNSAASTLIMPTLDNIPFSLIVSQDVVKAAVAAVLSPEEFMVLLDSVLPESAHRLKSSIGLIN
ERAADKLGSTQIVKILTQDTPEFFIDQGHAKVAQLIVLEVFPSSEALRPLEFTLGIEASSEAQEYT

KGDOLILNLNNISSDRIQLMNSGIGWFQPDVLKNIITEIIHSILLPNQNGKLRSGVPVSLVKALG
FEAAESSLTKDALVLTPASLWKPSSPVIQ

Important features of the protein:
Signal peptide:

amino acids 1-21

N-glycosylation sites.

amino acids 48-51, 264-267, 401-404

Glycosaminoglycan attachment site.

amino acids 412-415

IBP / BPI / CETP family proteins.

amino acids 407-457



Patent Application Publication Sep. 25,2003 Sheet 79 of 168 US 2003/0180849 A1

FIGURE 79

GAGAGAAGTCAGCCTGGCAGAGAGACTCTGARATGAGGGATTAGAGGTGTTCAAGGAGCAAGAGC
TTCAGCCTGAAGACAAGGGAGCAGTCCCTGAAGACGCTTCTACTGAGAGGTCTGCCATGGCCTCT
CTTGGCCTICCARCTTGTGGGCTACATCCTAGGCCTTCTGGGGCTTTIGGGCACACTGGTTGCCAT
GCTGCTCCCCAGCTGGARAACRAGTTCTTATGTCGGTGCCAGCAT TGTGACAGCAGTTGGCTTCT

CCRAGGGCCTCTGGATGGAATGTGCCACACACAGCACAGGCATCACCCAGTGTGACATCTATAGC
ACCCTTCTGGGCCTGCCCGCTCGACATCCAGGCTGCCCAGGCCATGATGGTGACATCCAGTGCAAT
CTCCTCCCTGGCCTGCATTATCTCTGTGGTGGGCATGAGATGCACAGTCTTCTGCCAGGAATCCC
GAGCCAAAGACAGAGT@GCGGTAGCAGGTGGAGTCTTTTTCATCCTTGGAGGCCTCCTGGGATTC
ATTCCTGTTGCCTGGAATCTTCATGGGATCCTACGGGACTTCTACTCACCACTGGTGCCTGACAG
CATGAAATTTGAGATTGGAGAGGCTCTTTACTTCGGCATTATTTCTTCCCTGTTCTCCCTGATAG
CTGGAATCATCCTCTGCTTTTCCTGCTCATCCCAGAGAAATCGCTCCAACTACTACGATGCCTAC
CAAGCCCAACCTCTTGCCACAAGGAGCTCTCCAAGGCCTGGTCAACCTCCCARAGTCAAGAGTGA
GTTCAATTCCTACAGCCTGACAGGGTATGTGTGAAGAACCAGGGGCCAGAGC TGGGGGGTGECTG
GGTCTGTGARAAACAGTGGACAGCACCCCGAGGGCCACAGGTGAGGGACACTACCACTGGATCGT
GTCAGAAGGTGCTGCTGAGGATAGACTGACTTTGGCCATTGGATTGAGCAAAGGCAGARATGGEEG
GCTAGTGTAACAGCATGCAGGTTGAATTGCCAAGGATGCTCGCCATGCCAGCCTTTCTGTTTTCC
TCACCTTGCTGCTCCCCTGCCCTAAGTCCCCAACCCTCAACTTGAAACCCCATTCCCTTAAGCCA
GGACTCAGAGGATCCCTTTGCCCTCTGGTTTACCTGGGACTCCATCCCCAAACCCACTAATCACA
TCCCACTGACTGACCCTCTGTGATCAAAGACCCTCTCTCTGGC TGAGGT TGGCTCTTAGCTCATT
GCTGGGGATGGGAAGGAGAAGCAGTGGCTTTTGTGGGCATTGCTCTAACCTACTTCTCAAGCTTC
CCTCCRAAAGAAACTGATTGGCCCTGGAACCTCCATCCCACTCTTGTTATGACTCCACAGTGTCCA
GACTAATTTGIGCATGAACTGAAATARAACCATCCTACGGTAT CCAGGGAACAGAAAGCAGGATG
CAGGATGGGAGGACAGGAAGGCAGCCTGGGACATTTAAAARAATA
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FIGURE 80

MASLGLQLVGYILGLLGLLGTLVAMLLPSWKTSSYVGASIVTAVGFSKGLWMECATHSTGITQCD

IYSTLLGLPADIQAAQAMMVTSSAISSLACIISVVGMRCTVECQESRAKDRVAVAGGVEFILGGL
LGFIPVAWRNLEGILRDFYSPLVPDSMKFEIGEALYLGIISSLESLIAGIILCEFSCSSQRNRSNYY
DAYQAQPLATRSSPRPGOPPKVKSEFNSYSLTGYV

Important features of the protein:
Signal peptide:

amino acids 1-24

Transmembrane domains:

amino acids 82-102, 117-140, 163-182

N-glycosylation site,

amino acids 190~193

PMP-22 / EMP / MP20 family proteins.

amino acids 46-58



Patent Application Publication Sep. 25,2003 Sheet 81 of 168 US 2003/0180849 A1

FIGURE 81

CCCACGCGTCCGCGCCTCTCCCTTCTGCTGGACCTTCCTTCGTCTCTCCATCTCTCCCTCCTTTC
CCCGCGTTCTCTTTCCACCTTICTCTTCTTCCCACCTTAGACCTCCCTTCCTGCCCTCCTTTCCT
GCCCACCGCTGCTTCCTIGGCCCTTCTCCGACCCCGCTCTAGCAGCAGACCTCCTGGGGTCTGTGG
GTTGATCTGTGGCCCCTGTGCCTCCGTGTCCTTTTCGTCTCCCTTCCTCCCGACTCCGQTCCCGG
ACCAGCGGCCTGACCCTGGGGARAAGGATGGTTCCCGAGGTGAGGGTCCTCTCCTCCTTGCTGGGA

CTCGCGCTGCTCTGGTTCCCCCTGGACTCCCACGCTCGAGCCCGCCCAGACATGTTCTGCCTTTT
CCATGGGAAGAGATACTCCCCCGGCGAGAGCTGGCACCCCTACTTGGAGCCACAAGGCCTGATGT
ACTGCCTGCGCTGTACCTGCTCAGAGGGCGCCCATGTGAGTTGTTACCGCCTCCACTGTCCGCCT
GTCCACTGCCCCCAGCCTGTGRACGGAGCCACAGCAATGCTGTCCCARGTGTGTGGAACCTCACAC
TCCCTCTGGACTCCGGGCCCCACCAAAGTCCTGCCAGCACAACGGGACCATGTACCAACACGGAG
AGATCTTCAGTGCCCATGAGCTGTTCCCCTCCCGCCTGCCCAACCAGTGTGTCCTCTGCAGCTGC
ACAGAGGGCCAGATCTACTGCGGCCTCACAACCTGCCCCGAACCAGGCTGCCCAGCACCCCTCCC
ACTGCCAGACTCCTGCTGCCARGCCTGCAARGATGAGGCAAGTGAGCAATCGGATGAAGAGGACA
GTGTGCAGTCGCTCCATGGGGTGAGACATCCTCAGGATCCATGTTCCAGTGATGC TGGGAGAARAG
AGAGGCCCGGGCACCCCAGCCCCCACTGGCCTCAGCGCCLCTCTGAGCTTCATCCCTCGCCACTT
CAGACCCAAGGGAGCAGGCAGCACAACTGTCAAGATCGTCCTGAAGGAGAAACATAAGAAAGCCT
GTGTGCATGGCGGGAAGACGTACTCCCACGGGGAGGTGTGGCACCCGEGCCTTCCGTGLCTTCGGL
CCCTTGCCCTGCATCCTATGCACCTGTGAGGATGGCCGCCAGGACTGCCAGCGTGTGACCTGTCC
CACCGAGTACCCCTGCCGTCACCCCGAGAAAGTGGCTGGGAAGTGCTGCAAGATTTGCCCAGAGG
ACAAAGCAGACCCTGGCCACAGTGAGATCAGTTCTACCAGGTGTCCCAAGGCACCGGGLCGGGTC
CTCGTCCACACATCGGTATCCCCAAGCCCAGACAACCTGCGTCGCTTTGCCCTGGAACACGAGGC
CTCGGACTTGGTGGAGATCTACCTCTGGAAGCTGGTARAAGATGAGGAAACTGAGGCTCAGAGAG
GTGAAGTACCTGGCCCAAGGCCACACAGCCAGRAATCTTCCACTTGACTCAGATCAAGAAAGTCAG
GAAGCAAGACTTCCAGAAAGAGGCACAGCACTTCCGACTGCTCGCTGGCCCCCACGRAGGTCACT
GGAACGTCTTCCTAGCCCAGACCCTGGAGCTGAAGGTCACGGCCAGTCCAGACAAAGTGACCAAG
ACATAACAAAGACCI&&CAGTTGCAGATATGAGCTGTATAATTGTTGTTATTATATATTAATAAA
TAAGARGTTGCATTACCCTCAAAAAAAAAAAAAAAPARARANR
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FIGURE 82

MVPEVRVLSSLLGLALLWFPLDSHARARPDMFCLEFHGKRYSPGESWHPYLEPQGLMYCLRCTCSE
GAHVSCYRLHCPPVHCPQOPVTEPQQCCPKCVEPHTPSGLRAPPKSCQHENGTMYQHGE IFSAHELY
PSRLPNQCVLCSCTEGQIYCGLTTCPEPGCPAPLPLPDSCCQACKDEASEQSDEEDSVQOSLHGVR

HPQDPCSSDAGRKRGPGTPAPTGLSAPLSFIPRHFRPKGAGSTTVKIVLKEKHKKACVHGGKTY S
HGEVWHPAFRAFGPLPCILCTCEDGRQDCQRVTCPTEY PCREPEKVAGKCCKICPEDKADPGHSE
ISSTRCPKAPGRVLVHTSVSPSPDNLRRFALEHEASDLVE IYLWKLVKDEE TEAQRGEVPGPRPH
SONLPLDSDQESQEARLPERGTALPTARWPPRRSLERLPSPDPGAEGHGOSROSDODITKT

8ignal peptide:

amino acids 1-25
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FIGURE 83

GACAGCTGTGTCTCGATGGAGTAGACTCTCAGRAACAGCGCAGTTTGCCCTCCGCTCACGCAGAGCCTCTCC
GTGGCTTCCGCACCTTGAGCATTAGGCCAGTTCTCCTCTTCTCTCTAATCCATCCGTCACCTCTCCTGTCA
TCCGTTTCCATGCCGTGAGGTCCATTCACAGAACACAT CCATEGCTCTCATGCTCAGT TTGGTTCTGAGTC
TCCTCAAGCTGGGATCAGGGCAGTGGCAGGTGTTTGGGCCAGACAAGCCTGTCCAGGCCTTGGTGGGGGAG
GACGCAGCATTCTCCTGTTTCCTGTCTCCTAAGACCAATGCAGAGGCCATGGAAGTGCGGTTCTTCAGGGS

CCRGTTCTCTAGCGTGGTCCACCTCTACAGGGACGGGAAGGACTCAGCCATTTATGCAGATGCCACAGTATC

AAGGCAGGACAAAACTGGTGAAGGATTCTATTGCGGAGGGGCGCATCTCTCT GAGGCTGGARAACATTACT
GTGTTGGATGCTGGCCTCTATGGGTGCAGGATTAGTTCCCAGTCTTACTACCAGAAGGCCATCTGGGAGCT
ACAGGTGTCAGCACTGGGCTCAGTTCCTCTCATTTCCATCACGGGATATGTTGATAGAGACATCCAGCTAC
TCTGTCAGTCCTCGGGCTGGTTCCCCCGGCCCACAGCGRAAGTGGAAAGGTCCACAAGGACAGGATTTGTCC
ACAGACTCCAGGACAAACAGAGACATGCATGGCCTGTTTGATCTGGAGATCTCTCTGACCGTCCAAGAGAA
CGCCGEGGAGCATATCCTGTTCCATGCGGCATGCTCATCTGAGCCGAGAGGTGGAAT CCAGGGTACAGATAG
GAGATACCTTTTTCGAGCCTATATCETGGCACCTGGCTRCCARAGTACTGGGAATACTCTGCTGTGGCCTA
TTTTTTGGCATTGTTGGACTGRAGATTTTCTTCTCCAAATTCCAGTGGAAAATCCAGGCGGAACTGGACTG
GAGAAGARAGCACGGACAGGCAGAAT TGAGAGACGCCCGGARACACGCAGTGGAGGTGACTCTGGATCCAG
AGACGGCTCACCCGAAGCTCTGCGTTTCTGATCTGAAAACTGTAACCCATAGAAAAGCTCCCCAGGAGGTG
CCTCACTCTGAGAAGAGATTTACRAAGGARGAGTCTGGTGGCT TCTCAGAGTTTCCAAGCAGGGARACATTA
CTGGGAGGTGGACGGAGGACACAATAAAAGGTGGCGCGTGGGAGTGTGCCGGGATGATGTGGACAGGAGGA
AGGAGTACGTGACTTTGTCTCCCGATCATGGGTACTGGGTCCTCAGACTGAATGGAGRACATTTGTATTTC
ACATTAARTCCCCGTTTTATCAGCGTCTTCCCCAGGACCCCACCTACAAAAATAGGGGTCTTCCTGGACTA
TGAGTGTGGGACCATCTCCTTCTTCAACATARATGACCAGTCCCTTATTTATACCCTGACATGTCGGTTTG
AAGGCTTATTGAGGCCCTACATTGAGTATCCGTCCTATAATGAGCAARATGGAACTCCCATAGTCATCTGC
CCAGTCACCCAGGAATCAGAGAAAGAGGCCTCTTGGCARAGGGCCTCTGCAATCCCAGAGACARGCAACAG
TGAGTCCTCCTCACAGGCAACCACGCCCTTCCTCCCCAGGGGTGAARTGTAGGATGAATCACATCCCACAT
TCTTCTTTAGGGATATTAAGGTCTCTCTCCCAGATCCARAGTCCCGCAGCAGCCGGCCAAGGTGGCTTCCA
GATGAAGGGGGACT GGCCTGTCCACATGGGAGTCAGGTGTCATGGCTGCCCT GAGCTGGEAGGGAAGARGG
CTGACATTACATTTAGTTTGCTCTCACTCCATCTGGCTRAGTGATCTTGARATACCACCTCTCAGGTGARG
AACCGTCAGGAATTCCCATCTCACAGGCTGTGGTGTAGATTARGTAGACAAGGAATGTGAATAATGCTTAG
ATCTTATTGATGACAGAGTGTATCCTAATGGTTTGTTCATTATATTACACTTTCAGTARAARRA
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FIGURE 84

MATMLSLVLSLLKLGSGQWQVFGPDKPVOALVGEDAAFSCFLSPKTNAEAMEVRFFRGQFSSVVH

LYRDGKDQPFMQOMPQYQGRTKLVKDSIAEGRISLRLENITVLDAGLYGCRISSQSYYQRAIWELD
VSALGSVPLISITGYVDRDIQLLCQOSSGWEFPRPTAKWKGPQGODLSTDSRTNRDMHGLFDVEISL
TVQENAGSISCSMRHAHLSREVESRVQIGDTFFEPI SWHLATKVLGILCCGLFFGIVGLKIFFSK
FQWKIQAELDWRRKHGQAELRDARKHAVEVTLDPETAHPKLCVSDLKTVTHRKAPQEVPHSEKRE
TRKSVVASQSFQAGKHYWEVDGGHNKRWRVGVCRDDVDRRKEYVILSPDHGYWVLRLNGEHLYFT
LNPRFISVFPRTPPTKIGVFLDYECGTISFENINDQSLIYTLTCRFEGLLRPYIEYPSYNEQNGT
PIVICPVTQESEKEASWQRASAIPETSNSESSSQATTPFLPRGEM

Signal peptide:

amino acids 1-17

Transmembrane domain:

aminoc acids 239-255
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AACAGACGITCCCICGLGECCCLGECACCTICIAACCCCAGACATGU LGULGCTGCTGCTGCCCLY
GCTCTGGGEGGAGGGAGAGGGCGGARGGACAGACAAGTAAACTGCTGACGATGCAGAGTTCCGTGA
CGGTGCAGGAAGGCCTCGTGTGTCCATGTGCCCTGCTCCTTCTCCTACCCCTCGCATGGCTGGATT

TACCCTGGCCCAGTAGTTCATGGCTACTGGTTCCGGGAAGGGGCCAATACAGACCAGGATGCTCC
AGTGGCCACAAACAACCCAGCTCGGGCAGTGTGGGAGGAGACTCGGGACCGATTCCACCTCCTTIG
GGGACCCACATACCAAGAATTGCACCCTGAGCATCAGAGATGCCAGAAGAAGTGATGCGGGGAGA
TACTTCTTTCGTATGGAGAAAGGAAGTATAARATGGAATTATAAACATCACCGGCTCTCTGTGAA
TGTGACAGCCTTGACCCACAGGCCCAACATCCTCATCCCAGGCACCCTGGAGTCCGGLTGCCCCC
AGRATCTGACCTGCTCTGTGCCCTGEGCCTGTGAGCAGGGGACACCCCCTATGATCTCCTGGATA
GGGACCTCCGTGTCCCCCCTGGACCCCTCCACCACCCGCTCCTCGGTGCTCACCCTCATCCCACA
GCCCCAGGACCATGGCACCAGCCTCACCTGTCAGGTGACCTTCCCTGGGGCCAGCGTGACCACGA
ACAAGACCGTCCATCTCAACGTGTCCTACCCGCCTCAGAACTTGACCATGACTGTCTTCCAAGGA
GACGGCACAGTATCCACAGTCTTGGCGAAATGGCTCATCTCTGTCACTCCCAGAGGGCCAGTCTCT
GCGCCTGGTCTGTGCAGTTGATGCAGTTGACAGCAATCCCCCTGCCAGGCTGAGCCTGAGCTGGA
GAGGCCTGACCCTGTGCCCCTCACAGCCCTCARACCCGGGEGTGCTGGAGCTGCCTTGGGTGCAC
CTGAGGGATGCAGCTGAAT TCACCTGCAGAGCTCAGAACCCTCTCGGCTCTCAGCAGGTCTACCT
GAACGTCTCCCTGCAGAGCAARGCCACATCAGGAGTGACTCAGGGGGTGGTCGGGGGAGCTGGAG
CCACAGCCCTGGTCTTCCTGTCCTTCTGCGTCATCTTCGTTGTAGTGAGGTCCTGCAGGARAGAAAR
TCGGCAAGGCCAGCAGCGGGCGTGGCACATACGGGCATAGAGGATGCARACGCTGTCAGGGGTTC
AGCCTCTCAGGGGCCCCTGACTGARCCTTGGGCAGARGACAGTCCCCCAGACCAGCCTCCCCCAG
CTTCTGCCCGCTCCTCAGTGGGGGAAGGAGAGCTCCAGTATGCATCCCTCAGCTTCCAGATGGTG
AAGCCTTGCGACTCGCGGGGACAGGAGGCCACTGACACCGAGTACTCGGAGATCAAGATCCACAG
ATGAGAAACTGCAGAGACTCACCCTGATTGAGGGATCACAGCCCCTCCAGGCARGGGAGAAGTCA
GAGGCTGATTCTTGTAGAATTARCAGCCCTCAACGTGATGAGCTATGATARCACTATGARTTATG
TGCAGAGTGAARAGCACACAGGCTTTAGAGTCARAGTATCTCAAACCTGAATCCACACTGTGCCC
TCCCTTTTATTTTTTTAACTAAAAGACAGACARATTCCTA
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FIGURE 86

MLLLLLPLLWGRERAEGQTSKLLTMQSSVTVQEGLCVHVPCSFSYPSHGWIYPGPVVHGYWFREG
ANTDODAPVATNNPARAVWEETRUDRFHLLGDPHTKNCTLS IRDARRSDAGRYFFRMEKGSIKWNY
KHHRLSVNVTALTHRPNILIPGTLESGCPQNLTCSVPWACEQGTPPMISWIGTSVSPLDPSTTRS

SVLTLIPQPQDHGTSLTCQVTFPGASVTTNKTVHLNVSYPPONLTMTVFQOGDGTVSTVLGNGSSL
SLPEGOSLRLVCAVDAVDSNPPARLSLSWRGLTLCPSQPSNPGVLELPWVHLRDAAEFTCRAQNP
LGSQQVYLNVSLOSKATSGVTQGVVGGAGATALVFLSFCVIEVVVRSCRKKSARPARGVGDTGIE
DANAVRGSASQGPLTEPWAEDSPPDOPPPASARSSVGEGELQYASLSFOMVKPWDSRGOEATDTE
YSEIKIHR

Signal peptide:

amino acids 1-15

Transmembrane domain:

amino acids 351-370



Patent Application Publication Sep. 25,2003 Sheet 87 of 168 US 2003/0180849 A1

FIGURE 87

AGAAAGCTGCACTCTGTTGAGCTCCAGGGCGCAGTGGAGGGAGGGAGTGARAGGAGCTCTCTGTAC

CCAAGGAAAGTGCAGCTGAGACTCAGACAAGATTACAATGAACCAACTCAGCTTCCTGCTGTTTC
TCATAGCGACCACCAGAGGATGGAGTACAGATGAGGCTAATACTTACTTCAAGGAATGGACCTGT
TCTTCGTCTCCATCTCTGCCCAGAAGCTGCARAGGAAATCARAGACGAATGTCCTAGTGCATTTGA
TGGCCTGTATTTTCTCCGCACTGAGAATGGTGTTATCTACCAGACCTTCTGTGACATGACCTCTG
GGGGTGGCGGCTGGACCCTGGTGGCCAGCGTGCATGAGAATGACATGCGTGGGAAGTGCACGGTG
GGCGATCGCTGGTCCAGTCAGCAGGGCAGCAAAGCAGACTACCCAGAGGGGGACGGCAACTGGGL
CAACTACAACACCTTTGGATCTGCAGAGGCGGCCACGAGCGATGACTACAAGAACCCTGGCTALT
ACGACATCCAGGCCAAGGACCTGGGCATCTGGCACGTGCCCAATAAGTCCCCCATGCAGCALTGG
AGAAACAGCTCCCTGCTGAGGTACCGCACGGACACTGGCTTCCTCCAGACACTGGGACATAATCT
GTTTGGCATCTACCAGAAATATCCAGTGAAATATGGAGAAGGAAAGTGTTGGACTGACAACGGCC
CGGTGATCCCTGTGGTCTATGATTTTGGCGACGCCCAGRARACAGCATCTTATTACTCACCCTAT
GGCCAGCGGGAATTCACTGCGGGATTTGTTCAGT TCAGGGTAT TTAATAACGAGAGAGCAGCCAR
CGCCTTGTGTGCTGGAATGAGGGTCACCGGATGTAACACTGAGCATCACTGCATTGGTGGAGGAG
GATACTTTCCAGAGGCCAGTCCCCAGCAGTGTGGAGATTTTTCTEGTTTTGATTGGAGTGGATAT
GGAACTCATGTTGGT TACAGCAGCAGCCGTGAGATAACTGAGGCAGCTGTGCTTCTATTCTATCG
TTGAGAGTTTTGTGGGAGGGARCCCAGACCTCTCCTCCCAACCATGAGATCCCAAGGATGGAGAA
CAACTTACCCAGTAGCTAGAATGTTAATGGCAGARGAGRAARCAATARATCATATTGACTCAAGA
ARRRAD
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FIGURE 88

MNQLSFLLFLIATTRGWSTDEANTYFKEWTCSSSPSLPRSCKEIKDECPSAFDGLYFLRTENGVI
YQTFCDMT SGGGGHTLVASVHENDMRGKCTVGDRWS SQQGSKADYPEGDGNWANYNTFGSAEAAT
SDDYKNPGYYDIQAKDLGIWHVPNKSPMOHWRNSSLLRYRTDTGFLOTLGHNLEGIYQKYPVKYG
EGKCWTDNGPVIPVVYDFGDAQKTASYYSPYGOREFTAGEVQFRVENNERAANALCAGMRVTGCN
TEHHCIGGGGYFPEASPQQCGDFSGFDWSGYGTHVGYSSSREITEAAVLLFYR

Important features:
Signal peptide:

amino acids 1-1§

N-glvcosylation site.

amino acids 163-167

Glycosaminoglycan attachment sites.

amino acids 74-78, 289-293

N-myristoylation sites.

amino acids 76-82, 115-121, 124-130, 253-259, 292—298
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FIGURE 89

CTAGATTTGTCGGCTTGCGGGGAGACTTCAGGAGTCGCTGTCTCTGAACTTCCAGCCTCAGAGAC
CGCCGCLCCTTGETCCCCGAGGGCCATGGGCCGGGTCTCAGGGCTTGTGCCCTCTCGCTTCCTGACG

CTCCTGGCGCATCTGGTGGTCGTCATCACCTTATTCTGGTCCCGGGACAGCAACATACAGGCCTG
CCTGCCTCTCACGTTCACCCCCGAGGAGTATGACAAGCAGGACATTCAGCTGGTGGCCGCGCTCT
CTGTCACCCTGGGCCTCTTTGCAGTGGAGCTGGCCGGTTTCCTCTCAGGAGTCTCCATGTTCAAC
AGCACCCAGAGCCTCATCTICCATTGGGGCTCACTGTAGTGCATCCGTGGCCCTGTCCTTCTTCAT
ATTCGAGCGTTGGGAGTGCACTACGTATTGGTACATTTTTGTCTTCTGCAGTGCCCTTCCAGCTG
TCACTGARATGGCTITTATTCGTCACCGTCTTTGGGCTGAARAAGARACCCTTCIGATTACCTTCA
TGACGGGAACCTARGGACGAAGCCTACAGGGEGCAAGGGCCGCTTCGTATTCCTGGAAGARGGAAG
GCATAGGCTTCGGTTTTCCCCTCGGAAACTGCTTCTGCTGGAGGATATGTGTTGGAATARTTACG
TCTTGAGTCTGGGATTATCCGCATTGTATTTAGTGCTTTGTAATARAATATGTTTTGTAGTARCA
TTAAGACTTATATACAGTTTTAGGGGACAATTAAARAARARARR
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FIGURE 90

MGRVSGLVPSRFLTLLAHLVVVITLEWSRDSNIQACLPLTFTPEEYDKODIQLVAALSVTLGLEFA

VELAGFLSGVSMENSTQSLISIGAHCSASVALSFFIFERWECTTYWYIFVECSALPAVIEMALEV
TVEGLKKKPF

Transmembrane domain:

amino acids 12-28 (type II), 51-66, 107-124
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FIGURE 91

CrGGGACCCCGAAAAGAGAAGHGGAGAGCGAGGGECACGAGAGCGEGAGGAGGAAGATGCAACTGAC

TCGCTGCTGCTTCGTGTTCCTGGTGCAGGGTAGCCTCTATCTGGTCATCTGTGGCCAGGATGATG
GTCCTCCCGGCTCAGAGGACCUTGAGCGTGATGACCACGAGGGCCAGCCCCGGCCCCGGGTGCCT
CGGAAGCGGGGCCACATCTCACCTAAGTCCCGCCCCATGGCCAATTCCACTCTCCTAGGGCTGCT
GGCCCCGCCTGGEGAGGCTTGGGGCATTCTTGGGCAGCCCCCCARACCGCCCGAACCACAGCCCCC
CACCCTCAGCCAAGGTGAAGAARATCTTTGGCTGGGGCGACTTCTACTCCAACATCAAGACGGTG
GCCCTGARCCTGCTCGTCACAGGGAAGATTGTGGACCATGGCAATGGGACCTTCAGCGTCCACTT
CCAACACAATGCCACAGGCCAGGGAAACATCTCCATCAGCCTCGTGCCCCCCAGTAAAGCTGTAG
AGTTCCACCAGGAACAGCAGATCTTCATCGAAGCCAAGGCCTCCAAAATCTTCAACTGCCGGATG
GAGTGGGAGAAGGTAGAACGGGGCCGCCGGACCTCGCTTTGCACCCACGACCCAGCCAAGATCTG
CTCCCGAGACCACGCTCAGAGCTCAGCCACCTGGAGCTGCTCCCAGCCCTTCARAGTCGTCTGTG
TCTACATCGCCTTCTACAGCACGGACTATCGGCTGGTCCAGARGGTGTGCCCAGAT TACRACTAC
CATAGTGATACCCCCTACTACCCATCTGGGTIGACCCGGGGCAGGCCACAGAGGCCAGGCCAGGGC
TGGAAGGACAGGCCTGCCCATGCAGGAGACCATCTGGACACCGGGCAGGGAAGGGGTTGGGCCTC
AGGCAGGGAGGGGGGETGGAGACGAGGAGATGCCAAGTGGGGCCAGGECCAARGTCTCAAGTGGCAG
AGAARGGGTCCCAAGTGCTGGTCCCAACCTGAAGCTCTGGAGTGACTAGATCACAGGAGCACTGG
AGGAGGAGTGGGCTCTCTGTGCAGCCTCACAGGGCTTTGCCACGGAGCCACAGAGAGATGCTGGGE
TCCCCGAGGCCTGTGGGCAGGCCECATCAGTGTGGECCCCAGAT CAAGTCATGGGAGGRAGCTARAGC
CCTTGGTTCTTGCCATCCTGAGGAAAGATAGCAACAGGGAGGGGGAGATTTCATCAGTGTGGACA
GCCTGTCAACTTAGGATGGATGCCTCAGAGGGCTTCCTAGGAGCCAGTCAGCAGGGTGGGGTGGG
GCCAGAGGAGCTCTCCAGCCCTGCCTAGTGGGCGCCCTGAGCCCCTTGTCGTGTGCTGAGCATGG
CATGAGGCTGRAAGTGGCAACCCTEGGGTCTTTGATGTCTTGACAGATTGACCATCTGTCTCCAGC
CAGGCCACCCCTTTCCAAAATTCCCTCTTCTGCCAGTACTCCCCCTGTACCACCCATTGCTGATG
GCACACCCATCCTTAAGCTAAGRACAGGACGATTGTGGTCCTCCCACACTARGGCCACAGCCCATC
CGCGTGCTGTGTGTCCCTCTTCCACCCCAACCCCTGCTGGCTCCTCTGGGAGCATCCATGTCCLG
GAGAGGGGTCCCTCAACAGTCAGCCTCACCTGTCAGACCGGEGTTCTCCCGGATCTGGATGGCGC
CGCCCTCTCAGCAGCGGGCACGGGTGGGGCGGGGCCGGGCCGCAGAGCATGTGCTGGATCTGTTC
TGTGTGTCTGTCTGTGGGTGGGGGCAGGGEAGGGAAGTCTTGTGARACCGCTGATTGCTGACTTT
. TGTGTGARGRATCGTGTTCTTGGAGCAGGARATARAGCTTGCCCCGGGGLA
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FIGURE 92

MQLTRCCFVFLVQGSLYLVICGODDGPPGSEDPERDDEEGQPRPRVPRKRGHISPKSRPMANS TL
LGLLAPPGEANGILGQPPNRPNHSPPPSAKVKKIFGWGDEYSNIKTVALNLLVTGKIVDHGNGTF
SVHFQHNATGOGNISISLVPPSKAVEFHCEQQIFIEAKASKI FNCRMEWEKVERGRRTSLCTHDP
AKTCSRDHAQSSATWSCSQPFKVVCVY IAFYSTDYRLVQKVCPDYNYHSDTPYYPSG

Important features of the protein:
Signal peptide:

amino acids 1-14

N-glycosylation sites.
amine acids 62-65, 127-130, 137-140, 143-14%¢

2-oxo acid dehydrogenases acyltransferase

amine acids 61-71
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FIGURE 93

CTTTATGTCTTCACCATCGCCATCGAGCCGTTGCGTATCATCTTCCTCATCGCCGGAGCTTTCTT
CTGGTTGGTGTICTCTACTGATTTCGTCCCTTGTTTGGT TCATGGCAAGAGTCATTATTGACAACA
AAGATGGACCAACACAGAAATATCTGCTGATCTTTGGAGCGTTTGTCTCTGTCTATATCCAAGAA
ATGITCCGATTTGCATATTATAAACTCTTAARAAAAGCCAGTGAAGGTTTGRAGAGTATABACCC
AGGTGAGACAGCACCCTCTATGCGACTGCTGGCCTATGTTTCTGGCTTGGGCTTTGGARTCATGA
GTGGAGTATTTTCCTTTGTGRATACCCTATCTGACTCCTTGGGGCCAGGCACAGTGGGCATTCAT
GGAGATTCTCCTCAATTCTTCCTTTATTCAGCTTTCATGACGCTGGTCATTATCTTGCTGCATGT
ATTCTGGGGCATTGTATTTITTGATGGC TGTGAGARAGRAARAAGTGGGEGCATCCTICCTTATCGTTC
TCCTGACCCACCTGCTGGTGTCAGCCCAGACCTTCATAAGTTCTTAT TATGGARTARACCTGGCG
TCAGCATTTATAATCCTGGTGCTCATGGGCACCTGGGCATTCTTAGCTGCGGGAGGCAGCTGCCG
AAGCCTGAAACTCTGCCTGCTCTGCCAAGACAAGAACTTTCTTCTTTACAACCAGCGCTCCAGAE
AACCTCAGGGAACCAGCACTTCCCAARACCGCAGACTACATCTT TAGAGGRAGCACRACTGTGCCT
TTTTCTGARRATCCCTTTTTCTGGTGGAATTGAGAAAGAAATAARACTATGCAGATA
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FIGURE 94

MTAAVFFGCAFIAFGPALALYVFTIAIEPLRIIFLIAGAFFWLVSLLISSLVWFMARVIIDNKDG
PTQRYLLIFGAFVEVY IQEMFRFAYYKLLKKASEGLKS INPGETAPSMRLLAYVSGLGFGIMSGY
FSEVNTLSDSLGPGTVGIHGDSPQFFLYSAFMTLVIILLHVEWGIVFFDGCEKKKWGILLIVLLT
HLLVSAQTFISSYYGINLASAFIILVLMGTWAFLAAGGSCRSLKLCLLCODKNFLLYNQRSR

Important features of the protein:
Signal peptide:

amino acids 1-19

Transmembrane domains:

anino acids 32-51, 119-138, 152-169, 216-235

Glycosaminoglycan attachment site,

aninc acids 120-123

Sodium:neurctransmitter symporter family protein

amino acids 31-65
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FIGURE 95

AATTTTTCACCAGAGTAAACTTGAGAAACCAACTGGACCTTGAGTATTGTACATTTTGCCTCGTG
GACCCAAAGGTAGCAATCTGAAACATGAGGAGTACGATTCTACTGITTTGTCTTCTAGGATCAAC
TCGGTCATTACCACAGCTCAAACCTGCTTTGGGACTCCCTCCCACAAAACTGGCTCCGGATCAGG
GAACACTACCAAACCAACAGCAGTCAAATCAGGTCTTTCCTTCTTTAAGTCTGATACCATTAACA
CAGATGCTCACACTGGGGCCAGATCTGCATCTGTTAAATCCTGCTGCAGGAATGACACCTGGTAC
CCAGACCCACCCATTGACCCTGGGAGGGTTGAATGTACAACAGCAACTGCACCCACATGTGTTAC
CAATTTTTGTCACACAACTTGGAGCCCAGGGCACTATCCTAAGCTCAGAGGAATTGCCACAAATC
TTCACGAGCCTCATCATCCATTCCTTGTTCCCGGGAGGCATCCTGCCCACCAGTCAGGCAGGGSC

TAATCCAGATGTCCAGGATGGAAGCCTTCCAGCAGGAGGAGCAGGTGTAAATCCTGCCACCCAGS
GAACCCCAGCAGGCCGCCTCCCAACTCCCAGTGGCACAGATGACGACT TTGCAGTGACCACCCCT
GCAGGCATCCAAAGGAGCACACATGCCATCGAGGRAAGCCACCACAGAATCAGCAAATZGAATTCA
GIAAGCTGTTTCAAATTTTTTCAACTARGCTGCCTCCAATT TGGTGATACATGTGAATCTTTATC
ATTGATTATATTATGGAATAGATTGAGACACAT TGGATAGTCTTAGAAGARATTAATTCT TARTT
TACCTGAARATATTCTTGAAATTTCAGARAATATGTTCTATGTAGAGAATCCCAACTTTTRARRA
CAATAATTCAATGGATAAATCTGTCTTTGARATATAACATTATGCTGCCTGGATGATATGCATAT
TAAAACATATTTGGAAAACTGGAAAAAARAAANARAAAAAARAARARANARAARAAAAAARAAAAR
AAAAARNAAAARARAARANANARARAANARAAL
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FIGURE 96

MRSTILLFCLLGSTRSLPQLKPALGLPPTKLAPDQGTLPNOOQSNQVFPSLSLIPLTOM

LTLGPDLHLLNPAAGMTPGTQTHPLTLGGLNQQQQLHPHVLPIFVTQLGAQGTILSSEE

LPQIPTSLITHSLEPGGILPTSQAGANPDVODGSLPAGGAGVNPATQGTPAGRLPTPSG
TDDDFAVTTPAGIQRSTHAIEEATTESANGIQ

Signal peptide:

amino acids 1-16



Patent Application Publication Sep. 25,2003 Sheet 97 of 168 US 2003/0180849 A1

FIGURE 97

GCTCAAGTGCCCTGCCTTGCCCCACCCAGCCCAGCCTGGCCAGAGCCCCCTGGAGAAGGAGCTCT
CTTCTTGCTTGGCAGCTGGACCAAGGGAGCCAGTCTTGGGCGCTGGAGGGCCTGTCCTGACCATG
GTCCCTGCCTGGCTGTGGCTGCTTTGTGTCTCCGTCCCCCAGGCTCTCCCCRAGGCCCAGCCTGC
AGAGCTGTCTGTGGAAGTTCCAGAAAACTATGGTGGAAATTTCCCTTTATACCTGACCAAGTTGC
CGCTGCCCCGTGAGGGGGCTGARGGCCAGATCGTGCTGTCAGGGGACTCAGGCARGGCAACTGAG
GGCCCATTTGCTATGGATCCAGATTCTGGCTTCCTGCTGGTGACCAGGGCCCTGGACCGAGAGGA
GCAGGCAGAGTACCAGCTACAGGTCACCCTGGAGATGCAGGATGGACATGTCTTGTGGGGTCCAC
AGCCTGTGCTTGTGCACGTIGARAGGATGAGAATGACCAGGTGCCCCATTTCTCTCAAGCCATCTALC
AGAGCTCGGCTGAGCCGGGGTACCAGGCCTGGCATCCCCTTCCTCTTCCTTGAGGCTTCAGACCG
GGATGAGCCAGGCACAGCCAACTCGGATCTTCGATTCCACATCCTGAGCCAGGC TCCAGCCCAGT
CTTCCCCAGACATGTTCCAGCTGGAGCCTCGGCTGGGGGCTCTGGCCCTCAGCCCCARGGGGAGT
ACCAGCCTTGACCACGCCCTGGAGAGGACCTACCAGCTGTTGGTACAGGTCAAGGACATGGGTGA
CCAGGCCTCAGGCCACCAGGCCACTGCCACCGTGGARGTCTCCATCATAGAGAGCACCTGGGTGT
CCCTAGAGCCTATCCACCTGGCAGAGAATCTCAAAGTCCTATACCCGCACCACATGGCCCAGGTA
CACTGGAGTGGGGGTGATGTGCACTATCACCTGGAGAGCCATCCCCCGGGACCCTTTGAAGTGAR
TGCAGAGGGAAACCTCTACCTCACCAGAGAGCTGGACAGAGAAGCCCAGGCTGAGTACCTGCTCC
AGGTGCGGGCTCAGAATTCCCATGGCGAGGACTATGCGGCCCCTCTGGAGCTGCACGTGCTGGTG
ATGGATGAGRATGACAACGTGCCTATCTGCCCTCCCCGTGACCCCACAGTCAGCATCCCTGAGCT
CAGTCCACCAGGTACTGRAAGTGACTAGACTGTCAGCAGAGGATGCAGATGCCCCCGGCTCCCCCA
ATTCCCACGTTGTGTATCAGCTCCTGAGCCCTGAGCCTGAGGATGGGETAGAGGGGAGAGCCTTC
CAGGTGGACCCCACTTCAGGCAGTGTGACGCTGGGGETGCTCCCACTCCGAGCAGGCCAGAACAT
CCTGCTTCTGGTGCTGGCCATGGACCTGGCAGGCGCAGAGGGTGGCTTCAGCAGCACGTGTGAAG
TCGAAGTCGCAGTCACAGATATCAATGATCACGCCCCTGAGTTCATCACTTCCCAGATTGGGCCT
ATAAGCCTCCCTGAGGATGTGGAGCCCGGGACTCTGGETGGCCATGCTAACAGCCATTGATGCTGA
CCTCGAGCCCGCCTTCCGCCTCATGGAT T T TGCCATTGAGAGGGGAGACACAGAAGGGACTTTTG
GCCTGGATTGGGAGCCAGACTCTGGGCATGTTAGACTCAGACTCTGCAAGAACCTCAGTTATGAG
GCAGCTCCAAGTCATGAGGTGGTGGTGGTGETGCAGAGTGTGGCGAAGCTGGTGGGGCCAGGCCC
AGGCCCTGGAGCCACCGCCACGGETGACTGTGCTAGTGGAGAGAGTGATGCCACCCCCCAAGTTGG
ACCAGGAGAGCTACGAGGCCAGTGTCCCCATCAGTGCCCCAGCCGGCTCTTTCCTGCTGACCATC
CAGCCCTCCGACCCCATCAGCCGAACCCTCAGGTTCTCCCTAGTCAATGACTCAGAGGGCTGGCT
CTGCATTGAGRAATTCTCCGGGGAGGTGCACACCGCCCAGTCCCTGCAGGGCGCCCAGCCTGGGGE
ACACCTACACGGTGCTTGTGGAGGCCCAGGATACAGCCCTGACTCTTGCCCCTGTGCCCTCCCAA
TACCTCTGCACACCCCGCCAAGACCATGGCTTGATCGTGAGTGGACCCAGCAAGGACCCCGATCT
GGCCAGTGGGCACGGTCCCTACAGCTTCACCCTTGGTCCCAACCCCACGGTGCARCGGGATTGGC
GCCTCCAGACTCTCAATGGTTCCCATGCCTACCTCACCTTGGCCCTGCATTGGGTGGAGCCACGT
GAACACATARTCCCCGTGGTGGTCAGCCACAATGCCCAGATGTGGCAGCTCCTGGTTCGAGTGAT
CGTGTGTCGCTGCAACGTGGAGGGGCAGTGCATGCGCAAGGTGGGCCGCATGAAGGGRCATGCCCA
CGARGCTGTCEGCAGTGGGCATCCTTGTAGGCACCCTGGTAGCAATAGGRATCTTCCTCATCCTC
ATTTTCACCCACTGGACCATGT CAAGGAAGAAGGACCCGGATCAACCAGCAGACAGCGTGCCCCT
GAAGGCGACTGTCEQ&ATGGCCCAGGCAGCTCTAGCTGGGAGCTTGGCCTCTGGCTCCATCTGAG
TCCCCTGGCAGAGAGCCCAGCACCCARGATCCAGCAGGGGACAGGACAGAGTAGARGCCCCTCCA
TCTGCCCTGGGGTGGAGGCACCATCACCATCACCAGGCATGTCTGCAGAGCCTGGACACCAACTT
TATGGACTGCCCATGGGAGTGCTCCAAATGTCAGGGTGTTTGCCCAATALTAMAGCCCCAGAGAA
CTGGGCTGGGCCCTATGGGAAARAAARADNPAALAAMAARNAARRARRADNARMALDAG
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FIGURE 98

MVPAWLWLLCVSVPOALPKAQPAELSVEVPENYGGNFPLYLTKLPLPREGAEGQIVLSGDSGKAT

EGPFAMDPDSGFLLVTRALDREEQAEYQLQVTLEMODGHVLWGPQPVLVHVKDENDQVPHESQAT
YRARLSRGTRPGIPFLFLEASDRDEPGTANSDLRFHILSQAPAQPSPDMEOLEPRLGALALSPKG
STSLDHALERTYQLLVQVKDMGDQASGHQATATVEVSIIESTWVSLEPIHLAENLKVLY PHHMAQ
VHWSGGDVHYHLESHPPGPFEVNAEGNLYVTRELDREAQAEYLLOVRAQNSHGEDYAAPLELHVL
VMDENDNVPICPPRDPTVSIPELSPPGTEVTRLSAEDADAPGSPNSHVVYQLLSPEPEDGVEGRA
FOQVDPTSGSVTLGVLPLRAGONILLLVLAMDLAGAEGGFSSTCEVEVAVTDINDHAPEFITSQIG
PISLPEDVEPGTLVAMLTAIDADLEPAFRIMDFAIERGDTEGTFGLDWEPDSGHVRLRLCKNLSY
EAAPSHEVVVVVQSYAKLVGPGPGPGATATVIVLVERVMPPPKLDQESYEASVPISAPAGSFLLT
IQPSDPISRTLRFSLVNDSEGWLCIEKFSGEVHTAQSLQGAQPGDTYTVLVEAQDTALTLAPVPS
QYLCTPRQDHGLIVSGPSKDPDLASGHGPYSFTLGPNPTVQRDWRLQTLNGSHAYLTLALHWVEP
REHITPVVVSHNACMWOL LVRVIVCRCNVEGQCMRKVGRMKGMPTKLSAVGILVGTLVAIGIFLT
LIFTHWTMSRKKDPDQPADSVPLKATV

Signal peptide:

amino acids 1-18

Transmembrane domain:

amino acids 762-784
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FIGURE 99

GGCTGACCGTGCTACATTGCCTGGAGGAAGCCTAAGGARCCCAGGCATCCAGCTGCCCACGCCTG
AGTCCAAGATTCTTCCCAGGAACACRAAACGTAGGAGACCCACGCTCCTGGRAAGCACCAGCCTTTA
TCTCITCACCTTCAAGTCCCCTTTCTCAAGRATCCTCTGTTCTTTGCCCTCTAAAGTCTTGGTAC
ATCTAGGACCCAGGCATCTTGCTTTCCAGCCACARAGAGACAGATGAAGATGCAGAAAGGAAATG
TTCTCCTTATGTTTGGTICTACTATTGCATTTAGAAGCTGCAACAAATTCCAATGAGACTAGCACC
TCTGCCARCACTGGATCCAGTGTGATCTCCAGTGGAGCCAGCACAGCCACCAACTCTGGGTCCAG
TGTGACCTCCAGTGGGGTCAGCACAGCCACCATCTCAGGGTCCAGCGTGACCTCCAATGGGGTCA
GCATAGTCACCAACTCTGAGTTCCATACAACCTCCAGTGGGATCAGCACAGCCACCAACTCTGAG
TTCAGCACAGCGTCCAGTGGGATCAGCATAGCCACCAACTCTGAGTCCAGCACAACCTCCAGTGG
GGCCAGCACAGCCACCAACTCTGAGTCCAGCACACCCTCCAGTGGGGCCAGCACAGTCACCAACT
CTGGGTCCAGTGTGACCTCCAGTGGAGCCAGCACTGCCACCAACTCTGAGTCCAGCACAGTGTCC
AGTAGGGCCAGCACTGCCACCAACTCTGAGTCTAGCACACTCTCCAGTGGGGCCAGCACAGCCAL
CAACTCTGACTCCAGCACAACCTCCAGTGGGGCTAGCACAGCCACCAACTCTGAGTCCAGCACAA
CCTCCAGTGGGGCCAGCACAGCCACCAACTCTGAGTCCAGCACAGTGTCCAGTAGGGCCAGCACT
GCCACCARACTCTGAGTCCAGCACRAACCTCCAGTGGGECCAGCACAGCCACCAACTCTGAGTCCAG
AACGACCTCCAATGGGGCTGGCACAGCCACCAACTCTGAGTCCAGCACGACCTCCAGTGGGGCCA
GCACAGCCACCAACTCTGACTCCAGCACAGTGTCCAGTGGGGCCAGCACTGCCACCARCTCTGAG
TCCAGCACGACCTCCAGTGGGGCCAGCACAGCCACCARCTCTGAGTCCAGCACGACCTCCAGTGE
GGCTAGCACAGCCACCAACTCTGACTCCAGCACAACCTCCAGTGGGGCCGGCACAGCCACCARCT
CTGAGTCCAGCACAGTGTCCAGTGGGATCAGCACAGTCACCAATTCTGAGTCCAGCACACCCTCC
AGTGGGGCCAACACAGCCACCAACTCTGAGTCCAGTACGACCTCCAGTGGGGCCAACACAGCCALC
CAACTCTGAGTCCAGCACAGTGTCCAGTGGGGCCAGCACTGCCACCAACTCTGAGTCCAGCACAR
CCTCCAGTGGGGTCAGCACAGCCACCAACTCTGAGTCCAGCACAACCTCCAGTGGGGCTAGCACA
GCCACCARCTCTGACTCCAGCACAACCTCCAGTGAGGCCAGCACAGCCACCAACTCTGAGTCTAG
CACAGTGTCCAGTGGGATCAGCACAGTCACCAATTCTGAGTCCAGCACARCCTCCAGTGGGGCCA
ACACAGCCACCAACTCTGGGTCCAGTGTGACCTCTGCAGGCTCTGGAACAGCAGCTCTGACTGGA
ATGCACACAACTTCCCATAGTGCATCTACTGCAGTGAGTGAGGCARRGCCTGGTGGGTCCCTGET
GCCGTGGGARATCTTCCTCATCACCCTGGTCTCGGTTGTGGCGGCCGTGEGGECTCTTTGCTGGGE
TCTTCTTCTGTGTGAGARACAGCCTGTCCCTGAGAAACACCTTTAACACAGCTGTCTACCACCCT
CATGGCCTCAACCATGGCCTTGGTCCAGGCCCTGGAGGGAATCATGCAGCCCCCCACAGGCCCAG
GTGGAGTCCTAACTGGTTCTGGAGGAGACCAGTATCATCGATAGCCATGGAGATGAGCGGGAGGA
ACAGCGGGCCCTGAGCAGCCCCGGAAGCAAGTGCCGCATTCTTCAGGAAGGAAGAGACCTGGGCA
CCCRAAGACCTGGTTTCCTTTCATTCATCCCAGGAGACCCCTCCCAGCTTTGTTTGAGATCCTGAR
AATCTTGAAGAAGGTATTCCTCACCTTTCTTGCCTTTACCAGACACTGGARAGAGAATACTATAT
TGCTCATTTAGCTAAGAAATAAATACATCTCATCTAACACACACGACARAGAGARAGCTGTIGCTTG
CCCCGGGGTGGGTATCTAGCTCTGAGATGARCTCAGTTATAGGAGARAACCTCCATGCTGGACTC
CATCTGGCATTCAAAATCTCCACAGTARRATCCRAAAGACCTCAAAAAAAARAAARAAAARANRAR
AARDRAARAADARAAPAARAARARARDARARA
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FIGURE 100

MEKMOKGNVLIMFGLLLHLEAATNSNETSTSANTGSSVISSGASTATNSGSSVTSSGVSTATISGS
SVTSNGVSIVINSEFHTTSSGISTATNSEFSTASSGISIATNSESSTTSSGASTATNSESSTPSS
GASTVINSGSSVTSSGASTATNSESSTVSSRASTATNSESSTLSSGASTATNSDSSTTSSGASTA

TNSESSTTSSGASTATNSESSTVSSRASTATNSESSTTSSGASTATNSESRTTSNGAGTATNSES
STTSSGASTATNSDSSTVSSGASTATNSESSTTSSGASTATNSESSTTSSGASTATNSDSSTTSS
GAGTATNSESSTVSSGISTVINSESSTPSSGANTATNSESSTTSSGANTATNSESSTVSSGASTA
TNSESSTTSSGVSTATNSESSTTSSGASTATNSDSSTTSSEASTATNSESSTVSSGISTVTNSES
STTSSGANTATNSGSSVTSAGSGTAALTGMHTTSHSASTAVSEAKPGGSLVPWEIFLITLVSVVA
AVGLFAGLFFCVRNSLSLRNTFNTAVYHPHGLNHGLGPGPGGNHGAPHRPRWSPNWEFWRRPVSST
AMEMSGRNSGP

Signal peptide:

amino acids 1-20

Transmembrane domain:

amino acids 510-532
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FIGURE 101

GGCCGGACGCCTCCGCGTTACGGGATGAATTAACGGCGGGTTCCGCACGGAGGTTGTGACCLCTA
CGGAGCCCCAGCTTGCCCACGCACCCCACTCGGCGTCGLGLGGCGTGCCCTGCTITGTCACAGGTG
GGAGGCTGGAACTATCAGGCTGAARAACAGAGTGEGTACTCTCTTCTGGGAAGCTGGCAACARAT
GGATGATGTGATATATGCATT CCAGGGGAAGGGAAATTGTGGTGCTTCTGAACCCATGGTCAATT
AACGAGGCAGTTTCTAGCTACTGCACGTACTTCATAAAGCAGGACTCTARAAGCTTTGGAATCAT
GGTGTCATGGAAAGGCATTTACTTTATACTGACTCTGTTTTGGGGAAGCTTTTTTGGAAGCATTT
TCATGCTGAGTCCCTTTTTACCTTTGATGTTTGTAAACCCATCTTGGTATCGCTGGATCAACAAC
CGCCTTGTGGCAACATGGCTCACCCTACCTGTGGCATTAT TGGAGACCATGTTTGGTGTARAAGT

GATTATAACTGGGGATGCATTTGTTCCTGGAGARAGAAGTGTCATTATCATGAACCATCGGACAA
GAATGGACTGGATGITCCTGTGGAATTGCCTGATGCGATATAGCTACCTCAGATTGGAGARAATT
TGCCTCAAAGCGAGTCTCAAAGGTGTTCCTGGATTTGGTTGGGCCATGCAGGCTGCTGCCTATAT
CTTCATTCATAGGAAATGGARAGGATGACARGAGCCATTTCGAAGACATGATTGATTACTTTTGTG
ATATTCACGAACCACTTCAACTCCTCATATTCCCAGAAGGGACTGATCTCACAGARARCAGCAAG
TCTCGAAGTAATGCATTTGCTGARRAARAATGGACTTCAGAARTATGAATATGTTTTACATCCAAG
AACTACAGGCTTTACTTTTGTGGTAGACCGTCTARGAGARAGGTAAGAACCTTGATGCTGTCCATG
ATATCACTGTGGCGTATCCTCACARCATTCCTCAATCAGAGAAGCACCTCCTCCAAGGAGRCTTT
CCCAGGGARATCCACTTTCACGTCCACCGGTATCCAATAGACACCCTCCCCACATCCAAGGAGGA
CCTTCAACTCTGGTGCCACARACGGTGGGAAGAGAARGARAGAGAGGCTGCGTTCCTTCTATCARG
GGGAGAAGAATTTITTATTTTACCGGACAGAGTGTCATTCCACCTTGCAAGTCTGARCTCAGGGTC
CTTGTGGTCAARATTGCTCTCTATACTGTATTGGACCCTGTTCAGCCCTGCAATGTGCCTACTCAT
ATATTTGTACAGTCTTGTTAAGTGGTATTTTATARTCACCATTGTAATCTTTGTGCTGCAAGAGA
GAATATTTGGTGGACTGGAGATCATAGAACTTGCATGTTACCGACTT TTACACAAACAGCCACAT
TTAAATTCAAAGAAPAATGAGTAAGATTATARGGTTTGCCATGTGAAAACCTAGAGCATATTTTG
GAAATGTTCTAAACCTTTCTARGCTCAGATGCATTTTTGCATGACTATGTCGARATATTTCTTACT
GCCATCATTATTTGTTARAGATATTTTGCACTTAATTTTGTGGGAAAAATATTGCTACAATTTTT
TTTAATCTCTGAATGTAATTITCGATACTGIGTACATAGCAGGCAGTGATCGGGGTGAAATAACTT
GGGCCAGBATATTATTARACAATCATCAGGCTTTTARA
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FIGURE 102

MHSRGREIVVLLNPWSINEAVSSYCTYFIKQDSKSFGIMVSWKGIYEFILTLFWGSFEGSIFMLSP
FLPLMEVNPSWYRWINNRLVATWLTLPVALLETMFGVKVIITGDAFVPGERSVI IMNHRTRMDWM
FLWNCLMRYSYLRLEKICLKASLKGVPGFGWAMQAAAY I FIHRKWKDDKSHFEDMIDYFCDIHEP

LOLLIFPEGTDLTENSKSRSNAFAEKNGLOKYEYVLHPRTTGFTFVVDRLREGKNLDAVHDITVA
YPHNiPQSEKHLLQGDFPREIHFHVHRYPIDTLPTSKEDLQLWCHKRWEEKEERLRSFYQGEKNF
YFTGQSVIPPCKSELRVLVVKLLSILYWTLFSPAMCLLIYLYSLVKWYFIITIVIFVLQERIFGG
LEIIELACYRLLHKQPHLNSKEKNE

Important features of the protein:
Signal peptide:

amino acids 1-22

Transmembrane domains:

amino acids 44-63, 90~108, 354-377
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FIGURE 103

CGGCTCGAGCGGCTCGAGTGAAGAGCCTCTCCACGGCTCCTGCGCCTGAGACAGCTGGLCTGACC
TCCAAATCATCCATCCACCCCTGCTGTCATCTGTTTTCATAGTGTGAGATCAACCCACAGGAATA
TCCATGGCTTTTIGTGCTCATTTTGGTTCTCAGTTTCTACGAGCTGGTGTCAGGACAGTGGCAAGT
CACTGGACCGGGCAAGTTTGTCCAGGCCTTGGETGGGGGAGGACGCCGTGTTCTCCTGCTCCCTCT
TTCCTGAGACCAGTGCAGAGGCTATGGAAGTGCGGTTCTTCAGGAATCAGTTCCATGCTGTGGTC
CACCTCTACAGAGATGGGGAAGACTGGGAATCTAAGCAGATGCCACAGTATCGAGGGAGAACTGA
GTTTGTGAAGGACTCCATTGCAGGGGGGCGTGTCTCTCTAAGGCTAAAARACATCACTCCCTCGG
ACATCGGCCTGTATGGGTGCTGGTTCAGTTCCCAGATTTACGATGAGGAGGCTACCTGGGAGLTG
CGGGTGGCAGCACTGGGCTCACTTCCTICTCATTTCCATCGTGGGATATGT TGACGGAGGTATCCA
GTTACTCTGCCTGTCCTCAGGCTGGTTCCCCCAGCCCACAGCCARGTGGARAGGTCCACAAGGAC
AGGATTTGTCTTCAGACTCCAGAGCARAATGCAGATGGGTACAGCCTGTATGATGTGGAGATCTCC
ATTATAGTCCAGGAARATGCTGGGAGCATATTGTGTTCCATCCACCT TGCTGAGCAGAGTCATGA
GGTGGAATCCAAGGTATTGATAGGAGAGACGTTTTTCCAGCCCTCACCTTGGCGCCTGGCTTCTA
TTTTACTCGGGTTACTCTGTGGTGCCCTGTGTGGTIGTTGTCATGGGGATGATAATTGTTTITCTTC
AAATCCAAAGGGAAAATCCAGGCGGAACTGGACTGGAGAAGAAAGCACGGACAGGCAGARATTGAG
AGACGCCCGGARAACACGCAGTGGAGGTGACTCTGGATCCAGAGACGGCTCACCCGRAAGCTCTGCG
TTTCTGATCTGAAARCTGTAACCCATAGARAAGCTCCCCAGGAGGTGCCTCACTCTGAGAAGAGA
TTTACAAGGAAGAGTGTGGTGGCTTCTCAGGGTTTCCARGCAGGGAGACATTACTGGGAGGTGGA
CGTGGGACAAAATGTAGGGTGGTATGTGGGAGTGTGTCCGCATGACGTAGACAGGGGGRAGAACA
ATGTGACTTTGTCTCCCAACAATGGGTATTGGGTCCTCAGACTGACAACAGAACATTTGTATTTC
ACATTCAATCCCCATTTTATCAGCCTCCCCCCCAGCACCCCTCCTACACGAGTAGGGGTCTTCCT
GGACTATGAGGGTGGGACCATCTCCTTCTTCAATACAAATGACCAGTCCCTTATTTATACCCTGC
TGACATGTCAGTTTGAAGGCTTGTTGAGACCCTATATCCAGCATGCGATGTATGACGAGGAARLG
GGGACTCCCATATTCATATGTCCAGTGTCCTGGGGATGAGACAGAGAAGACCCTGCTTAAAGGGC
CCCACACCACAGACCCAGACACAGCCAAGGGAGAGTGCTCCCGACAGGTGGCCCCAGCTICCTCT
CCGGAGCCTGCGCACAGAGAGTCACGCCCCCCACTCTCCTTTAGGGAGC TGAGGTTCTTCTGCCC
TGAGCCCTGCAGCAGCGGCAGTCACAGCTTICCACGATGAGGGGGGATTGGCCTGACCCTGTGGGAG
TCAGARGCCATGGCTGCCCTGAAGTGGGGACGGAATAGACTCACATTAGGT TTAGTTTGTGAAAA
CTCCATCCAGCTAAGCGATCTTGAACARGTCACAACCTCCCAGGCICCTCATTTGCTAGI CACGG
ACAGTGATTCCTGCCTCACAGGTGAAGAT TAAACGAGACARCGAATGTGAATCATGCTTGCAGGTT
TGAGGGCACAGTGTTTGCTAATGATGTGTTTTTATATTATACATTT TCCCACCATAAACTCTGTT
TGCTTATTCCACATTAATTTACTTTTCTCTATACCARATCACCCATGGRATAGT TATTGAACACC
TGCTTIGTGAGGCTCARAGAATANAGAGGAGGTAGGATTTTITCACTGAT TCTATARGCCCAGCAT
TACCTGATACCAAAACCAGGCAARGAAAACAGAAGAAGAGGAAGGARAAACTACAGGTCCATATCC
CTCATTAACACAGACACAARAATTCTAAATAARATTTTAACAAAT TARACTAAACAATATATTTA
AAGATGATATATAACTACTCAGTGTGGTTTGTCCCACRAAATGCAGAGTTGGTTTAATATTTARAT
ATCAACCAGTGTAATTCAGCACATTAATAAAGTAAAAARGAAAACCATARAAALARARADAAAR
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FIGURE 104

MAFVLILVLSFYELVSGQWQVTGPGKEFVQALVGEDAVEFSCSLFPETSAEAMEVRFFRNQFHAVVH
LYRDGEDWESKQMPQYRGRTEFVKDS IAGGRVSLRLKNITPSDIGLYGCWFSSQIYDEEATHELR |
VAALGSLPLISIVGYVDGGIQLLCLSSGWEFPOPTAKWKGPQGQDLSSDSRANADGYSLYDVEIST
IVQENAGSILCSIHLAEQSHEVESKVLIGETFFQPSPWRLASILLGLLCGALCGVVMGMI IVFFK
SKGKIQAELDWRRKHGQAELRDARKHAVEVTLDPETAHPKLCVSDLKTVTHRKAPQEVPHSEKRF
TRKESVVASQGFQAGRHYWEVDVGONVGWYVGVCRDDVDRGKNNVTLSPNNGYWVLRLTTEHLYET
FNPHFISLPPSTPPTRVGVFLDYEGGTISFFNINDQSLIVYTLLTCQFEGLLRPYIQHAMYDEEKG
TPIFICPVSWG

Signal peptide:

amino acids 1-17

Transmembrane domains:

amino acids 131-159, 235-258
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FIGURE 105

CCTTCACAGGACTCTTCATTGCTGGTTGGCAATGATGTATCGGCCAGATGTEETGAGGGCTAGGARAAGAG

TTTGTTGGGAACCCTGGGTTATCGGCCTCGTCATCTTCATATCCCTGATTGTCCTGGCAGTGTGCATTGGA
CTCACTGTTCATTATGTGAGATATAATCAAAAGAAGACCTACAATTACTATAGCACATTGTCAT TTACAAC
TGRCAARCTATATGCTGAGTTTGGCAGAGAGGCTTCTAACAATT TTACAGAAATCAGCCAGAGACTTGAAT
CARTGGTGAAARATGCATTTTATARATCTCCATTAAGGGAAGAATTTGTCAAGTCTCAGGTTATCAAGTTC
AGTCAACAGAAGCATGGAGTGTTGGCTCATATGCTGTTGATTTGTAGATTTCACTCTACTGAGGATCCTGA
AACTGTAGATAAAATTGTTCAACTTGTTTTACATGAAAAGCTGCAAGATGCTGTAGGACCCCCTARAGTAG
ATCCTCACTCAGTTAAAATTARRARAATCAACAAGACAGARACAGACAGCTATCTARACCATTGCTGCGGA
ACACGAAGARAGTAAAACTCTAGGTCAGAGTCTCAGGATCGTTGGTGGGACAGAAGTAGAAGAGGGTGAATG
GCCCTGGCAGGCTAGCCTGCAGTGGGATGGGAGTCATCGCTGTGGAGCAACCTTAATTAATGCCACATGGC
TTGTGAGTGCTGCTCACTGTTTTACAACATATAAGAACCCTGCCAGATGGACTGCTTCCTTTGGAGTAACA
ATARDACCTTCGAAAATGAAARCGGGGTCTCCGGAGAATAATTGTCCATGAARARTACARACACCCATCACA
TGACTATGATATTTCTCTTGCAGAGCTTTCTAGCCCTGTTCCCTACACARATGCAGTACATAGAGTTTGTC
TCCCTGATGCATCCTATGAGTT TCAACCAGGTGATGTGATGTTTGTGACAGGAT TTGGAGCACTGAAARAT
GATGGTTACAGTCAAAATCATCTTCGACARGCACAGGTGACTCTCATAGACGCTACAACTTGCAATGAACC
TCAAGCTTACAATGACGCCATAACTCCTAGAATGTTATGTGCTGGCTCCTTAGAAGGRAAAAACAGATGCAT
GCCAGGGETGACTCTGCAGGACCACTGGTTAGT TCAGATGCTAGAGATATCTGCTACCTTGCTGGAATAGTG
AGCTGGGGAGATGARTGTGCGARACCCAACAAGCCTGGTGTTTATACTAGAGTTACGGCCTTGCGGGACTG
GATTACTTCAAAAACTGGTATCTAAGAGACAANAGCCTCATGGAACAGATARCATTTTTTTTTGTTTTTTG
GGTGTGGAGGCCATTTTTAGAGATACAGAATTGGAGAAGACTTGCAARACAGCTAGATTTGACTGATCTCA
ATAARCTGTTTGCTTGATGCATGTATTTTCTTCCCAGCTCTGTTCCGCACGTAAGCATCCTGCTTCTSCCA
GATCAACTCTGTCATCTGTGAGCAATAGTTGAAACTTTATGTACATAGAGAAATAGATAATACAATATTAC
ATTACAGCCTGTATTCATTTGTTCTCTAGRAGT T TTGTCAGAAT TTTGACTTGT TGACATARATTTGTAAT
GCATATATACAATTTGAAGCACTCCTTTTCTTCAGTTCCTCAGCTCCTCTCATTTCAGCARATATCCATTT
TCAAGGTGCAGARCAAGGAGTGARRGAAARTATAAGAAGAAARAAATCCCCTACATTTTATTGGCACAGAA
AAGTATTAGGTGTTTTTCTTAGTGGAATATTAGAAATGATCATATTCATTATGAAAGGTCARGCAANGACA
GCAGAATACCAATCACTTCATCATTTAGGAAGTATGGGAACTAAGTTAAGGAAGTCCAGAAAGAAGCCAAG
ATATATCCTTATTTTCATTTCCAAACAACTACTATGATAAATGTGAAGAAGATTCTGTTTTTTTGTGACCT
ATAATAATTATACAAACTTCATGCAATGTACTTGTTCTAAGCARATTAAAGCAAATATTTATTTAACATTG
TTACTGAGGATGTCAACATATAACAATAARATATAAATCACCCA
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FIGURE 106

MMYRPDVVRARKRVCWEPWVIGLVIFISLIVLAVCIGLTVHYVRYNQKKTYNYYSTLSFTTDKLY

AEFPGREASNNETEMSQRLESMVKNAFYRSPLREEFVKSQVIKES QQKHGVLAHMLLICRFHSTED
PETVDKIVQLVLHERKLODAVGPPKVDPHSVKIKKINKTETDSYLNHCCGTRRSKTLGQSLRIVGG
TEVEEGEWPWQASLOWDGSHRCGATLINATWLVSAAHCFTTYKNPARWTASFGVTIKPSKMKRGL
RRIIVHEKYKHPSHDYDISLAELSSPVEPYTNAVHRVCLPDASYEFQPGDVMEVTGFGALKNDGYS
ONHLRQAQVTLIDATTCNEPQAYNDAITPRMLCAGSLEGKTDACQGDSGGPLVSSDARDIWYLAG
IVSWGDECAKPNKPGVYTRVTALRDWITSKTGI

Transmembrane domain:

amino acids 21-40 (type II)
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- FIGURE 107'

AGRGARARGARAGCGTCTCCAGCTGAAGCCAATGCAGCCCTCCGGCTCTCCGCGARGRAGTTCCCTG
CCCCGATGAGCCCCCGCCGTGCGTCCCCGACTATCCCCAGGLCGEGCETGGGGCACCGGGCCCALC
GCCGACGATCGCTGCCGTTTTGCCCTTGGGAGTAGGATGTGGTGAAAGGATGGGGCTTCTCCCTT
ACGGGGCTCACAATGGCCAGAGARGATTCCGTGARGTGTCTGCGCTGCCTGCTCTACGCCCTCAR
TCTGCTCTTITGGTTAATGTCCATCAGTGTGTTGGCAGTTTCTGCTTGGATGAGGGACTACCTAA
ATAATGTTCTCACTTTAACTGCAGAAACGAGGGTAGAGGAAGCAGTCATTTTGACTTACTTTCCT
GTGGTTCATCCGGTCATGATTGCTGTTTGCTGTTTCCTTATCATTGTGGGCGATGTTAGGATATTG
TGGAACGGTGAARARGAAATCTGTTGCTTCTTGCATGGTACTTTCGAAGTTTGCTTGTCATTTTCT
GTGTAGAACTGGCTTGTGGCGT TTGGACATATGAACAGGAACTTATGGTTCCAGTACRAATGGTCA
GATATGGTCACTTTGAAAGCCAGGATGACAAATTATGGATTACCTAGATATCGGTGGCTTACTCA
TGCTTGGAATTTTITTTCAGAGRAGAGTTTAAGTGCTGTGGAGTAGTATATTTCACTGACTGGTTGG
ARATGACAGAGATGGACTGGCCCCCAGATTCCTGCTGTGTTAGAGAATTCCCAGGATGTTCCARA
CAGGCCCACCAGGRAAGATCTCAGTGACCTTTATCAAGAGGGTTGTGGGARGARAATGTATTCCTT
TTTGAGAGGAACCAAACAACTGCAGGTGCTGAGGTTTCTGGGAATCTCCATTGGGGTGACACAAA
TCCTGGCCATGATTCTCACCATTACTCTGCTCTGGGCTCTGTATTATGATAGAAGGGAGCCTGGG
ACAGACCAAATGATGTCCTTGAAGAATGACAACTCTCAGCACCTGTCATGTCCCTCAGTAGARCT
GTTGAAACCAAGCCTGTCAAGAATCTTTGAACACACATCCATGGCAAACAGCTTTAATACACACT
TTGAGATGGAGGAGT TATAAAAAGAAATGTCACAGAAGARAACCACARRCTTGTTTTATTGGACT
TGTGAATTTTTGAGTACATACTATGTGTTTCAGAAATATGTAGARATAARAATGTTGCCATAAAR
TAACACCTAAGCATATACTATTCTATGCTTTARAATGAGGATGGARARAGTTTCATGTCATAAGTC
ACCACCTGGACAATAATTGATGCCCTTARAATGCTGAAGACAGATGTCATACCCACTGTGTAGCC
TGTGTATGACTTTTACTGAACACAGTTATGTTTTGAGGCAGCATGGTTTGATTAGCATTTCCGCA
TCCATGCAAACGAGTCACATATGGTGGGACTGGAGCCATAGTARAGGTTGATTTACTTCTACCAA
CIAGTATATAAAGTACTAATTAAATGCTAACATAGGAAGTTAGARRATACTAATARCTTTTATTA
CTCAGCGATCTATTCTTCTGATGCTAAATARATTATATATCAGARAACTTTCAATATTGGTGACT
ACCTAAATGTGATTTTTGCTGGTTACTAAAATATTCTTACCACTTAAAAGAGCAAGCTAACACAT
TGTCTTAAGCTGATCAGGGATTTTTTGTATATAAGTCTGTGTTARAATCTGTATAATTCAGTCGAT
TTCAGTICTGATAATGT TAAGAATAACCATTATGAARAGGAARATTTGTCCTGTATAGCATCATT
ATTTTTAGCCTTTCCTGTTAATAAAGCTTTACTATTCTGTCCTGGGCTTATATTACACATATAAC
TGTTATTTAAATACTTAACCACTAATTT TGAARATTACCAGTGTGATACATAGGAATCATTATTC
AGAATGTAGTCTGGTCTTTAGGAAGTATTAATAAGAARAATTTGCACATAACTTAGT TGATTCAGA
AAGGACTTGTATGCTGTTITTTCTCCCARATGAAGACTCTTTTTGACACTAAACACTTTTTAAARA
GCTTATCTTTGCCTITCTCCARACAAGAAGCAATAGTCTCCAAGTCAATATAAATTCTACAGAARA
TAGTGTTCTTTTTCTCCAGAAAAATGCTTGTGAGAATCATTAAAACATGTGACAATTTAGAGATT
CTITGTTTTATTTCACTGATTAATATACTGTGGCAAATTACACAGATTATTAAATTTTTTTACAA
GAGTATAGTATATTTATTTGAAATGGGAAAAGTGCATTTTACTGTATTITTGTGTATTTTGTTTAT
TTCTCAGAATATGGAAAGRARATTAARATGTGTCAATARATATTTTCTAGAGAGTAA
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FIGURE 108

EDSVKCLRCLLYALNLLEWIMSISVLAVSAWMRDYLNNVLTLTAETRVEEAVILTYFPVVHP
VMIAVCCFLIIVGMLGYCGTVRRNLLLLAWY FGSLLVIFCVELACGVWTYEQEILMVPVOWSIMYT
LKARMTNYGLPRYRWLTHAWNFFOREFKCCGVVY FTDWLEMTEMDWPPDSCCVREFPGCSKOAHD
EDLSDLYQEGCGKKMYS FLRGTKOLOVLRFLGISIGVTQIZAMILT ITLLWALYYDRREPGTDOM
MSLKNDNSQHLSCPSVELLKPSLSRIFEHTSMANSENTHFEMEEL

Signal peptide:

amino acids 1-33

Transmembrane domains:

amino acids 12-35, 57-86, 84-114, 226-248
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FIGURE 109

CCAAGGCCAGAGCTGTGGACACCTTATCCCACTCATCCTCATCCTCTTCCTCTGATAAAGCCCCTACCAGTGCT
GATAZAGTCTTICTCGIGAGAGCCTAGAGGCCTITAAARDAARAAGT GCTTGRAAAGAGAAGGGGACARAGGRACA
CCAGTATTAAGAGGATTTTCCAGTGTTTCTGGCAGTTGGTCCAGAAGGATGCCTCCATTCCTGCTTCTCACCTG
CCTCTTCATCACAGGCACCTCCGTGTCACCCGTGGCCCTAGATCCTT GTTCTGCTTACATCAGCCTGAATGAGT
CCTGGAGGAACACTGACCACCAGTTGGATGAGTCTCAAGGTCCTCCTCTATCTGACAACCATGTGAATGGGGAG

TGGTACCACTTCACGGGCATGGCGGGAGATGCCATGCCTACCTTCTGCATACCAGAARACCACTGTGGAACCCA
CGCACCTGICTGGCTCAATGGCAGCCACCCCCTAGRAGGCGACGGCATT GTGCAACGCCAGGCTTGTGCCAGCT
TCAATGGGAACTGCTGTCTCTGGARCACCACGGTGGAAGT CAAGGCT TGCCCTGGAGGCTACTATGTGTATCGT
CTGACCAAGCCCAGCGTCTGCTTCCACGTCTACTGTGGTCATTTTTATGACATCTGCGACGAGGACTGCCATGG
CAGCTGCTCAGATACCAGCGAGTGCACATGCGCTICCAGGAACTGTGCTAGGCCCTGACAGGCAGACATGCTTTG
ATGAAAATGAATGTGAGCAAAACAACGGTGGCTGCAGTGAGATCTGTGTGAACCTCAAAAACiCCTACCGCTGT
GAGTGTGGEGGETTGGCCGTGTGCTAAGAAGT GATGGCAAGACTT GTGAAGACGTTGAAGGATGCCACAATARCAA
TGETGGCTGCAGCCACTCTTCCCTTGGATCTGAGAAAGGCTACCAGT GTGAATGTCCCCGGGGCCTGGTGCTET
CTGAGGATAACCACACTTGCCAAGTCCCTGTGTTGTGCARATCAAAT GCCATTGAAGTGAACATCCCCAGGGAG
CTGGTTGGT GGCCT GGAGCTCTTCCTGACCAACACCTCCTGCCGAGGAGT GTCCAACGGCACCCATGTCARCAT
CCTCTTCTCTCTICARGACATGTGGTACAGTGGTCGAT GT GGTGAAT GACAAGATTGTGGCCAGCARCCTCGTGA
CAGGTCTACCCAAGCAGACCCCGGGGAGCAGCGGGGACT TCATCATCCGAACCAGCAAGCTGCTGATCCCGGTG
ACCTGCGAGTITTCCACGCCTGTACACCATTTCTGAAGGATACGTTCCCAACCTTCGARACTCCCCACTCGAART
CATGAGCCGAAATCATGGGATCTTCCCATTCACTCTGGAGATCTTCAAGGACAATGAGTTTGAAGAGCCTTACC
GGGAAGCTCTGCCCACCCTCAAGCTTCGTGACTCCCTCTACTTTGGCAT TGAGCCCGTGGTGCACGTGAGCGGC
TTGGARAGCTTGETGGAGAGCTGCTTTGCCACCCCCACCTCCAAGATCGACGAGGTCCTGAAATACTACCTCAT
CCGGGATGGCTGTGTTTCAGATGACTCGGTAAAGCAGTACACATCCCGGGATCACCTAGCAAAGCACTTCCAGG
TCCCTGTCTTCAAGTTTGT GGGCARAGACCACAAGGARAGTGT TTCTGCACTGCCGGGTTCTTGTCTGTGGAGTG
TTGGACGAGCGTTCCCGLTGTGCCCAGGGTT GCCACCGGCGAATGCGTCGTCGGGCAGGAGGAGAGGACTCAGC
CGGTCTACAGGGCCAGACGCTAACAGGCGGCCCGATCCGCATCGACTGGGAGGACI&QTTCGTAGCCATACCTC
GAGTCCCTGCATTGGACGGCTCTGCTCTTTGGAGCTTCTCCCCCCACCGCCCTCTAAGRACATCTGCCAACAGC
TGGGTTCAGACTTCACACTGTGAGTITCAGACTCCCAGCACCAACTCACTCTGATTCTGGTCCAT TCAGTGGGCA,
CAGGTCACAGCACTGCTGAACAATGTGGCCTGGGT GGGCTTTCATCT TTCTAGGET TGAAAACTARACTGTCCA
CCCAGAAAGACACTCACCCCATTTCCCTCATTTCTTTCCTACACTTAAATACCTCGTGTATCGTGCAATCAGAC
CACAARATCAGAAGCTGGGTATAATATTTCAAGTTACAAACCCTAGAAAAATTAAACAGTTACTGAAATTATGA
CTTAAATACCCAATGACTCCTTAAATATGTAAATTATAGTTATACCTTGARATTTCAATTCAAATGCAGACTAA
TTATAGGGAATTTGGAAGT GTATCAATAAAACAGTATATAATTTT
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FIGURE 110

MPPFLLLICLFITGTSYSPVALDPCSAY ISLNEPWRNT DCHQLDESQGPPLCDNHVNGEWY HFTGMAGDAMP
TFCIPENHCGTHAPVWLNGSHPLEGDGIVQRQACASFNGNCCLWNTTVEVKACPGGYYVYRLTKPSVCFHY

YCGHFYDICDEDCHGSCSDTSECTCAPGTVLGPDRQTCFDENECEQNNGGCSEICVNLKNSYRCECGVGRV
LRSDGKTCEDVEGCHNNNGGTSHSCLGSEKGY QCECPRGLVLSEDNHTCQVPVLCKSNAIEVNIPRELVGG
LELFLTNTSCRGVSNGTHVNILESLKTCGTVVDVVNDK IVASNLVTGLPRQTPGSSGDFLIRTSKLLIPVT
CEFPRLYTISEGYVPNLRNEPLEIMSRNHGIFPFTLEI FKDNEFEEPYREALPTLKLRDSLY FGIEPVVHY
SGLESLVESCFATPTSKIDEVLKYYLIRDGCVSDDSVKQY TSRDHLAKHFQVPVEKFVGKDHKEVFLHCRV
LVCGVLDERSRCAQGCHRRMRRGAGGEDSAGLOGRTLTGGPIRIDWED

Important features of the protein:
Signal peptide:

amino acids 1-16

N-glycosylation sites.
amino acids 89-93, 116-120, 259-263, 291-295, 299-303

Tyrosine kinase phosphorylation sites

amino acids 411-418, 443-451

N-myristoylation sites.
aminc acids 226-232, 233-239, 240-246, 252-258, 296-302, 300-30¢,
522-528, 531-537

Aspartic acid and asparagine hydroxylation site.

amine acids 197-209

ZP domain proteins.

amino acids 431-457

Calecium-binding EGF-like proteins.

amine acids 191-212, 232-253
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FIGURE 111

GAGAGAGGCAGCAGCTTGCTCAGCGGACAAGGATGCTGGGCGTGAGEGACCARAGGCCTGCCCTGCACTCGG

GCCTCCTCCAGCCAGTGCTGACCAGGGACTTCTGACCTGCTGGCCAGCCAGGACCTGTGTGGGGAGGCCCT
CCTGCTGCCTTGGGGTGACAATCT CAGCTCCAGGCTACAGGGAGRCCGGGAGGATCACAGAGCCAGCATET
TACAGGATCCTGACAGTGATCARCCTCTGARACAGCCTCGATGTCAAACCCCTGCGCAAACCCCGTATCCCC
ATGGAGACCTTCAGARAGGTGGGGATCCCCATCATCATAGCACTACTGAGCCTGGCGAGTATCATCATTGT
GGTTGTCCTCATCAAGGTGATTCTGGATAAATACTACTTCCTCTGCGGGCAGCCTCTCCACT TCATCCCGA
GGAAGCAGCTGTGTGACGGAGAGCTGGACTGTCCCTTEEGGGAGGACGAGGAGCACTGTGTCAAGAGCTTC
CCCGRAGGGCCTGCAGTGGCAGTCCGCCTCTCCAAGGACCGATCCACACTGCAGGTGCTGGACTCGGCCRC
AGGGAACTGGTTCTCTGCCTGTTTCGACAACTTCACAGRAGCTCTCGCTGAGACAGCCTGTAGGCAGATGG
GCTACAGCAGAGCTGTGGAGATTGGCCCAGACCAGGATCTGGATGTTGTTGAAATCACAGAAAACAGCCAG
GAGCTTCGCATGCGGAACTCAAGTGGGCCCTGTCTCTICAGGCTCCCTGGETCTCCCTGCACTGTCTTGCCTG
TGGGAAGAGCCTGARGACCCCCCGTGTGGTGGGTGGGGAGGAGGCCTCTGTGGATTCTTGGCCTTGGCAGE
TCAGCATCCAGTACGACAAACAGCACGTCTGTGGAGGGRAGCATCCTGGACCCCCACTGGGTCCTCACGGCA
GCCCACTGCTTCAGGARACATACCGATGTGTTCARACTGGAAGGTGCGGEECAGGCTCAGACARACTGGGCAG
CTTCCCATCCCTGGCTGTGGCCAAGATCATCATCATTGAATTCAACCCCATGTACCCCAAAGACAATGACA
TCGCCCTCATGARAGCTGCAGTTCCCACTCACTTTCTCAGGCACAGTCAGGCCCATCTGTCTGCCCTTCTTT
GATGAGGAGCTCACTCCAGCCACCCCACTCTGGATCATTGGATGGGGCTTTACGAAGCAGAATGGAGGGAA
GATGTCTGACATACTGCTGCAGGCGTCAGTCCAGGTCATTGACAGCACACGGTGCAATGCAGACGATGCGT
ACCAGGGGGAAGTCACCGAGAAGATGATGTGTGCAGGCATCCCGGARGGGGETGTGGACACCTGCCAGGET
GACAGTGGTGGGCCCCTGATGTACCAATCTGACCAGTGGCATGT GGTGGGCATCGTTAGCTGGGGCTATGGE
CTGCGGGGGCCTGAGCACCCCAGGAGTATACACCARGGTCTCAGCCTATCTCAACTGGATCTACAATGTCT
GGARGGCTGAGCTGIAATGCTGCTGCCCCTTTGCAGTGCTGGGAGCCGCTTCCTTCCTGCCCTGCCCACCT
GGGGATCCCCCARAGTCAGACACAGAGCAAGAGTCCCCTTGGETACACCCCTCTGCCCACAGCCTCAGCAT
TTCTTGGAGCAGCARAGGGCCTCAATTCCTGTAAGAGACCCT CGCAGCCCAGAGGCGCCCAGAGGAAGTCR
GCAGCCCTAGCTCGGCCACACTTGGTGCTCCCAGCATCCCAGGGAGAGACACAGCCCACTGAACAAGGTCT
CAGGGGTATTGCTAAGCCAAGAAGGAACTTTCCCACACTACT GAATGGAAGCAGGCTGTCTTGTARRAGCC
CAGATCACTGTGGGCTGGAGAGGAGAAGGAARGGGTCTGCGCCAGCCCTGTCCGTCTTCACCCATCCCCAA
GCCTACTAGAGCAAGAAACCAGTTGTAATATAAAATGCACTGCCCTACTGTTGGTATGACTACCGTTACCT
ACTGTTGTCATTGTTATTACAGCTATGGCCACTATTATTARAGAGCTGTGTARCATCTCTGGCARARARAR
ARRR
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FIGURE 112

MLQDPDSDQPLNSLDVKPLRKPRIPMETFRKVGIPIIIALLSLASIIIVVVLIKVILDKYYFLCG
QPLHFIPRKQLCDGELDCPLGEDEEHCVKS FPEGPAVAVRLSKDRSTLQVLDSATGNWESACFDN
FTEALAETACROMGYSRAVEIGPDODLDVVEITENSQELRMRNS SGPCLSGSLVSLHCLACGKSL
KTPRVVGGEEASVDSWPWQVS IQYDKQHVCGGS ILDPHWVLTARHCFRKHTDVENWKVRAGSDKL
GSFP3LAVAKTIT IEFNPMYPKDNDIALMKLQFPLTFSGTVRPICLPFFDEELTPATPLWI IGWG

FTKONGCGKMSDILLOASVQVIDS TRCNADDAYQGEVTERMMCAGIPEGGVDTCQGDSGGPIMY DS
DOWHVVGIVSWGYGCEGGPSTPGVY TKVSAYLNWIYNVWKAEL

Transmembrane domain:

amino acids 32-53 (typell)
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FIGURE 113

GGCTGGACTGGAACTCCTGGTCCCAAGTGATCCACCCGCCTCAGCCTCCCAAGGTGCTGTGATTA
TAGGTGTRAGCCACCGTGTCTGGCCTCTGAACAACTTTTTCAGCAACTARAARAGCCACAGGAGT
TGAACTGCTAGGATTCTGACTATGCTGTGGTGGCTAGTGCTCCTACTCCTACCTACATTARAATC
TGTTTTTTGTTCTCTTGTARCTAGCCTTTACCTTCCTAACACAGAGGATCTGTCACTGTGGCTCT
GGCCCAAACCTGACCTTCACTCTGGAACGAGAACAGAGGTTTCTACCCACACCGTCCCCTCGAAG
CCGGGGACAGCCTCACCTIGCTGGCCTCTCGCTGGAGCAGTGCCCTCACCAACTGTICTCACGTICT

GGAGGCACTGACTCGGGCAGTGCAGGTAGCTGAGCCTCTTGGTAGCTGCGGCT TTCARGGTGGGC
CTTGCCCTGGCCGTAGAAGGGAT TGACAAGCCCGAAGAT TTCATAGGCGATGGCTCCCACTGCCC
AGGCATCAGCCTTGCTGTAGTCAATCACTGCCCTGGGGCCAGGACGGGCCETGGACACCTGCTCA
GAAGCAGTGGGTGAGACATCACGCTGCCCGCCCATCTAACCTTITTCATGTCCTGCACATCALCCTG
ATCCATGGGCTAATCTGRACTCTGTCCCAAGGAACCCAGAGCTTGAGTGAGCTGTGGCTCAGALC
CAGARAGGGGTCTGCTTAGACCACCTGGTTTATGTGACAGGACTTGCATTCTCCTGGAACATGAGS
GAACGCCGGAGGAAAGCAAAGTGGCAGGGAAGGAACTTGTGCCAAATTATGGGTCAGAAAAGATG
GAGGTGTTGGGTTATCACAARGGCATCGAGTCTCCTGCATTCAGTGGACATGTGGGGGARAGGGLTG
CCGATGGCGCATGACACACTCGGGACTCACCTCTGGGGCCATCAGACAGCCGTTTCCGCCCCGAT
CCACGTACCAGCTGCTGAAGGGCAACTGCAGGCCGATGCTCTCATCAGCCAGGCAGCAGCCARARA
TCTGCGATCACCAGCCAGGGGCAGCCGTCTGGGAAGGAGCAAGCARAGTGACCATTTCTCCTCCC
CTCCTTCCCTCTGAGAGGCCCTCCTATGTCCCTACTARAGCCACCAGCAAGACATAGCTGACAGG
GGCTAATGGCTCAGTGTTGGCCCAGGAGGTCAGCAAGGCCTGAGAGCTGATCAGAAGGGCCTGLET
GTGCGAACACGGAAATGCCTCCAGTAAGCACAGGCTGCAAAATCCCCAGGCAAAGGACTCTGTGG
CTCAATTTARATCATGTTCTAGTAATTGGAGCTGTCCCCAAGACCARAGGAGCTAGAGCTTGGTT
CARATGATCTCCAAGGGCCCTTATACCCCAGGACGACTTTGATTTGRAATTTGAAACCCCARARTCCA
ARCCTAAGAACCAGGTGCATTAAGAATCAGTTATTGCCGGGTGTGGTGGCCTGTARTGCCAACAT
TTTGGGAGGCCGAGGCGGGTAGATCACCTGAGGTCAGGAGTTCAAGACCAGCCTGGCCRACATGG
TGAAACCCCTGTCTCTACTARAARTACAARAARACTAGCCAGGCATGGTGGTGTGTGCCTGTATC
CCAGCTACTCGGGAGGCTGAGACAGGAGAATTACTTGAACCTGGGAGGTGAAGGAGGCTGAGACA
GGAGAATCACTTCAGCCTGAGCAACACAGCGAGACTCTGTCTCAGARAARARTARARRAAGEATTA
TGGTTATTTGTAA
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FIGURE 114

MLWWLVLLLLPTLKSVECSLVTSLYLPNTEDLSLWLWPKPDLHSGTRTEVSTHTVPSKPGTASPC
WPLAGAVPSPTVSRLEALTRAVQVAEPLGSCGFQGGPCPGRRRD

Signal peptide:

amino acids 1-15
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FIGURE 115

CAGCAGTGGLICLCLCAGLICCICLICAAAGCAAGGAAAGAG TACT GTGIGCTGAGAGACCATGGCAA

AGAATCCTCCAGAGAATTGTGARGACTGTCACAT TCTARATGCAGAAGCTTTTARATCCAAGRRAR
ATATGTAAATCACTTAAGATTTGTGGACTGGTGT T TGGTATCCTGGCCCTAACTCTARTTGTCCT
GTTTTGGGGGAGCAAGCACTTCTGGCCGGAGGTACCCARAARAGCCTATGACATGGAGCACACTT
TCTACAGCAATGGAGAGAAGAAGARAGAT TTACATGGARATTGATCCTGTGACCAGAACTGARATA
TTCAGAAGCGGAALATGGCACTGATGARACATTGGAAGTGCACGACTTTARAAACGGATACACTGG
CATCTACTTCGTGGGTCTTCAAAAATGT TTTATCARARCTCAGAT TAAAGTGATTCCTGAATTTT
CTGAACCAGAAGAGGARATAGATGAGAATGAAGAAATTACCACAACTTTCTTTGAACAGTCAGTG
ATTTGGGTCCCAGCAGAAAAGCCTATTGAARACCGAGAT TTTCT TARARATTCCARAATTCTGGA
GATTTGTGATAACGTGACCATGTAT TGGATCAATCCCACTCTAATATCAGTTTCTGAGTTACARG
ACTTTGAGGAGGAGGGAGAARGATCTTCACTTTCCTGCCAACGAAAAARAAGGGATTGAACARRAT
GRACAGTGGGTGETCCCTCAAGTGARAGTAGAGAAGACCCGTCACGCCAGACAAGCARGT GAGGA
AGAACTTCCAATARATGACTATACTGARRATGGAATAGAAT TTGATCCCATGCTGGATGAGAGAG
GTTATTGTTGTATT TACTGCCGTCGAGGCARCCGCTATTGCCGCCGCGTCTGTGARCCTTTACTA
GGCTACTACCCATATCCATACTGCTACCAAGGAGGACGAGTCATCTGTCGTGTCATCATGCCTTG
TARCTGGTGGGTGGCCCGCATGCTGGGGAGEGTCTAATAGGAGGTTTGAGC TCARATGCTTAAAC
TGCTGGCAACATATAATAAATGCATGCTATTCAATGAATTTCTGCCTATGAGGCATCIGGCCCCT
GGTAGCCAGCTCTCCAGAATTACTTGTAGGTAATTCCTCTCTTCATGTTCTAATAARACTTCTACA
TTATCACCAAARAARARARARARARAAAR
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FIGURE 116

MAKNPPENCEDCHILNAEAFKSKKICKSTKICGLVFGILALTLIVLFWGSKHFWPEVPKKAYDME
HIFYSNGEKKKIYMEIDPVTRTEIFRSGNGTDETLEVHDFKNGYTGIYEVGLOQKCFIKTQIKVIP

EFSEPEEEIDENEEITTTFFEQSVIWVPAEKPIENRDFLKNSKILE ICDNVTIMYWINPTLISVSE
LODFEEEGEDLHFPANEKKGIEQNEQWVVPQVKVEKTRHARQASEEELPINDY TENGIEFDPMLD
ERGYCCIYCRRGNRYCRRVCEPLLGYYPYPYCYQGGRVI CRVIMPCNWWVARMLGRY

Important features of the protein:
Signal peptide:

amino acids 1-40

Transmembrane domain:

amino acids 25-47 (type II) -

N—glycosylation sites.
amino acids 24-97, 180-183

Glycosaminoglycan attachment sites.
amino acids 92-95, 70-73, 85-88, 133-136, 148-151, 192-185, 239-
242

N-myristoylation sites.

anino acids 33-38, 95-100, 116-121, 215-220, 272-277

Microbodies C-terminal targeting signal.

amino acids 315-317

Cytochrome ¢ family heme-binding site signature:

amino acids 9-14
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FIGURE 117

GAGCTCCCCTCAGGAGCGCGTTAGCTTCACACCTTCGECAGCAGGAGGGCGGCAGCTTCTCGCAGGCGGCA

GGGCGCGCEGCCAGGATCATGTCCACCACCACATGCCAAGTGGTGGCGTTCCTCCTGTCCATCCTGGGGCT
GGCCGGCTGCATCGCGGCCACCGGGATGGACATGTGGAGCACCCAGGACCTGTACGACAACCCCGETCACCT
CCGTGTTCCAGTACGAAGGGCT CTGGAGGAGCTGCGTGAGGCAGAGTTCAGGCTTCACCGAATGCAGGCCE
TATTTCACCATCCTGGGACTTCCAGCCATGCTGCAGGCAGTGCGAGCCCTGATGATCGTAGGCATCGTCCT
GGGTGCCATTGGCCTCCTGGTATCCATCTTTGCCCTGAAATGCATCCGCATTGGCAGCATGGAGGACTCTG
CCARAGCCAACATGACACTGACCTCCGGGATCATGTTCATTGTCTCAGGTCTTTGTGCAATTGCTGGAGTG
. TCTGTGTTTGCCAACATGCTGETGACTARCTTCTGCATCTCCACAGCTAACATGTACACCGGCATGGGTGS
GATGGTGCAGACTGTTCAGACCAGGTACACATTTGGTGCGGCTCTGTTCGTGGGCTGGETCGCTGGAGECC
TCACACTAATTGGGGGETGTGATGATGTGCATCGCCTGCCGEGECCTGGCACCAGAAGAAACCAACTACARA
GCCGTTTCTTATCATGCCTCAGGCCACAGTGTTGCCTACAAGCCTGGAGGCTTCAAGGCCAGCACTGGCTT
TGGGTCCAACACCAARAACAAGAAGATATACGAT GGAGGTGCCCGCACAGAGGACGAGGTACAATCTTATC
CTTCCAAGCACGACTATGTGTAATGCTCTARGACCTCTCAGCACGGGCGGAAGARACTCCCGGAGAGCTCA
CCCARAAAACAAGGAGATCCCATCTAGATTTCTTCTTGCTTT TGACTCACAGCTGGAAGTTAGARARGCCT
CGATTTCATCTTTGGAGAGGCCAAATGGTCTTAGCCTCAGTCTCTGTCTCTAAATATTCCACCATAAAACA
GCTGAGTTATTTATGAATTAGAGGCTATAGCTCACATTTTCAATCCTCTATTTCTTTTTTTAAATATAACT
TTCTACTCTGATGAGAGAATGTGGTTTTAATCTCTCTCTCACATTTTGATGATTTAGACAGACTCCCCCTC
TTCCTCCTAGTCAATAARCCCATTGATGATCTATTTCCCAGCTTATCCCCAAGRAAACTTTTGAAAGGARA
GAGTAGACCCARAGATGTTATTTTCTGCTGTTTGAATTTTGTCTCCCCACCCCCARCTTGGCTAGTAATAA
ACACTTACTGAAGARGAAGCAATAAGAGAAAGATATTTGTAATCTCTCCAGCCCATGATCTCGGTTTTCTT
ACACTGTGATCTTARAAGTTACCAAACCAAAGTCATTTTCAGTTTGAGGCAARCCARACCTTTCTACTGCTG
TTGACATCTTCTTATTACAGCAACACCATTCTAGGAGTTTCCTGAGCTCTCCACTGGAGTCCTCTTTCTGT
CGCGGGTCAGARATTGTCCCTAGATGAATGAGARAATTATTTTTTTTAATTTAAGTCCTARATATAGTTRAA
AATAAATAATGTTTTAGTAAAATGATACACTATCTCTGTGAAATAGCCTCACCCCTACATGTGGATAGAAG
GARATGAARAARRTAATTGCTTTGACATTGTCTATATGGTACTTTGTAAAGTCATGCTTAAGTACARATTCC
ATGARAAGCTCACACCTGTAATCCTAGCACTTTGGGAGGCTGAGGAGGAAGGATCACTTGAGCCCAGAAGT
TCGAGACTAGCCTGGGCAACATGGAGARGCCCTGTCTCTACAAAATACAGAGAGAARAAATCAGCCAGTCA
TGGTGGCATACACCTGTAGTCCCAGCATTCCGGGAGGCTGAGGTGGGAGGATCACT TGAGCCCAGGGAGGT
TGGGGCTGCAGTGAGCCATGATCACACCACTGCACTCCAGCCAGGTGACATAGCGAGATCCTGTCTAAARA
AATARADAATAAATAATGGAACACAGCAAGTCCTAGGAAGTAGGTTAAAACTAATTCTTTAA
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FIGURE 118

MSTTTCQVVAFLLSILGLAGC IAATGMDMWS TQDLYDNPVTSVFQYEGLWRSCVRQSSGFTECRP
YEFTILGLPAMLOAVRAIMIVGIVLGAIGLLVSIFALKCIRIGSMEDSAKANMTLTSGIMEIVSGL
CAIAGVSVFANMLVTNFWMSTANMY TGMGGMVOTVQTRY TFGARLFVCWVAGGLTLIGGVMMCIA

CRGLAPEETNYKAVSYHASGHSVAYKPGGFKASTGFGSNTKNKKIYDGGARTEDEVQSYPSKHDY
A%

Signal peptide:

amino acids 1-23

Transmembrane domains:

amine acids 81-100, 121-141, 173-19%4
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FIGURE 119

GGAAAAACTGTTCTCTTCTGTGGCACAGAGAACCCTGCTTCAAAGCAGAAGTAGCAGTTCCGGAGTCC
AGCTGGCTAAAACTCATCCCAGAGGATAATGGCAACCCATGCCTTAGARATCGCTGGGCTGTTICTTG
GIGGTGTTGGAATGGTGGGCACAGTGGCTGTCACTGTCATGCCTCAGTGGAGAGTGTCGGCCTTCATT
GAAARCAACATCCTGGTTTTTGAAAACTTCTGGGAAGGACTGTGGATGAATTGCCTGAGGCAGGCTAA
CATCAGGATGCAGTGCAAAATCTATGATTCCCTGCTGGCTCTTTCTCCGCACCTACAGGCAGCCAGAG
GACTGATGTGTGCTGCTTCCGTGATGTCCTTCTTGGCTTTCATGATGGCCATCCTTGGCATGARATGT
ACCAGGTGCACGGGGGACAATGAGAAGGTGAAGGCTCACATTCTGCTGACGGCTGGAATCATCTTCAT
CATCACGGGCATGGTGGTGCTCATCCCTGTCGAGCTGGGTTGCCAATGCCATCATCAGAGATTTCTATA
ACTCAATAGTGAATGTTGCCCAAARACGTGAGCTTGGAGAAGCTCTCTACTTAGGATGGACCACGGCA

CTGGTGCTGATTGTTCGAGGAGCTCTGTITCTGCTGCGTTTTTTGT TGCAACGAAAAGAGCAGTAGCTA
CAGATACTCGATACCTTCCCATCGCACAACCCARAAAAGTTATCACACCGGAAAGAAGTCACCGAGCSG
TCTACTCCAGAAGTCAGTATGTGTAGTTGTGTATGTI TTTTTTRACTTTACTATAAAGCCATGCARATG
ACAAABATCTATATTACTTTCTCAAAATGGACCCCAAAGARACTTTGATTTACTGTTCTTAACTGCCT
AATCTTAATTACAGGAACTGTGCATCAGCTATTTATGATTCTATAAGCTATTTCAGCAGAATGAGATA
TTAAACCCAATGCTTTGATTGTTCTAGAAAGTATAGTAATTTGTTTTCTAAGGTGGTTCAAGCATCTA
CICTTTTTATCATTTACTTCAAAATGACATTGCTAAAGACTGCATTATTTTACTACTGTAATTTCTCC
ACGACATAGCATTATGTACATAGATGAGTGTAACATTTATATCTCACATAGAGACATGCTTATATGGT
TTTATTTAAAATGAAATGCCAGTCCATTACACTGAATAAATAGAACTCAACTATTGCTTTTCAGGGAA
ATCATGGATAGGGTTGAAGAAGGTTACTATTAATTGTTTAAARACAGCTTAGGGATTAATGTCCTCCA
TTTATAATGAAGATTAAAATGAAGGCTTTAATCAGCATTGTAAAGGAAATTGAATGGCTTTCTGATAT
GCTGTTTTTTAGCCTAGGAGTTAGAARTCCTAACTTCTTTATCCTCTTCTCCCAGAGGCTTTTTTTTT
CTTGTGTATTAAATTAACATTTTTAAARCGCAGATATTTTGTCAAGGGGCTTTGCATTCAAACTGCTT
TTCCAGGGCTATACTCAGRAAGAAAGATAAAAGTGTGATCTAAGAAAAAGTGATGGTTTTAGGAAAGTG
AAAATATTTTTGTTTTTGTATTTGAAGAAGAATGATGCATTTTGACAAGAAATCATATATGTATGGAT
ATATTTTAATAAGTATTTGAGTACAGACTTTGAGGTTTCATCAATATAAATAAAAGAGCAGAAARATA
TGICTTGGTTTTCATTTGCTTACCAARAAAACAACAACAARALDAAGTTGTCCTTTGAGAACTTCACCT
GCTCCTATGTGGGETACCTGAGTCAAAATTGTCATTTTTGTTCTGTGAARAATARATTTCCTTCTTGTA
CCATTTICTGTTTAGTTTTACTAAAATCTIGTAAATACTGTATTTTTCTGTTTATTCCAARATTTGATGAA
ACTGACAATCCAATTTGAAAGTTTGTGTCGACGTCTGTCTAGCTTARATGAATGTGTTCTATTTGCTT
TATACATTTATATTAATAAATTGTACATTTTTCTAATT
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FIGURE 120

MATHALE IAGLFLGGVGMVGTVAVTVMPOQWRVSAFIENNIVVFENFWEGLWMNCVRQANIRMQCK
IYDSLLALSPDLQAARGLMCAASVMSFLAFMMAILGMKCTRCTGDNEKVKAHILLTAGIIFIITG
MVVLIPVSWVANAI IRDFYNS IVNVAQKRELGEALYLGWTTALVLIVGGALFCCVFCCNEKSSS5Y
RYSIPSHRTTQKSYHTGKKSPSVYSRSQYV

Signal peptide:

amino acids 1-17

Transmembrane domains:

amino acids 82-101, 118-145, 164-188
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FIGURE 121

GGAGAGAGGCGCGCGGGTGARAGGCGCATTGATGCAGCCTGCGGCEGCCTCGGAGCGCGGCGGAG
CCAGACGCTGACCACGTTICCTCTCCTCGGTCTCCTCCGCCTICCAGCTCCGCGCTGCCCGGCAGLCC
GGGAGCCATGCGACCCCAGGGCCCCGCCGLCTCCCCGCAGCGGCTCCGCGEGCCTCCTGCTGCTCC
TGCTGCTGCAGCTGCCCGCGCCGTCGAGCGCCTCTGAGATCCCCARGGGGAAGCAAAAGGCGCAG
CTCCGGCAGAGGGAGGTGGTGGACCTGTATAATGGAATGTGCTTACAAGGGCCAGCAGGAGTGCC
TGGTCGAGACGGGAGCCCTGGGGCCAATGTTATTCCGGGTACACCTGGGATCCCAGGTCGGGATG
GATTCRAAAGGAGARAAGGGGGAATGTCTGAGGGRAAGCTTTGAGGAGTCCTGGACACCCAACTAC

AAGCAGTGTTCATGGAGTTCATTGAATTATGGCATAGATCTTGGGAAAATTGCGGAGTGTACATT
TACAAAGATGCGTTCAAATAGTGCTCTAAGAGTTTTGTTCAGTGGCTCACTTCGGCTAAAATGCA |
GAAATGCATGCTGTCAGCGTTGGTATTTCACATTCAATGGAGCTGRATGTTCAGGACCTCTTCCC
ATTGAAGCTATAATTTATTTGGACCARGGAAGCCCTGAAATGAATTCAACAATTAATATTCATCG
CACTTCTTCTGTGGAAGGACTTTGTGAAGGAATTGGTGCTGGATTAGTGGATGTTIGCTATCTGGG
TTGGCACTTGTTCAGATTACCCAARAGGAGATGCTTCTACTGGATGGAATTCAGTTTCTCGCATIC
ATTATTGAAGAACTACCAAAATAAATGCTTTAATTTTCATTTGCTACCTCTTTTTTTATTATGCC
TTGGRAATGGTTCACTTAAATGACATTTTAAATAAGTTTATGTATACATCTGAATGAARAGCAALG
CTARATATGTTTACAGACCARAGTGTGATTTCACACTGTTTTTAAATCTAGCATTATTCATTTIG
CTTCAATCAAAAGTGGTTTCAATATTTTTTTTAGT TGGTTAGAATACTTTCTTCATAGTCACATT
CTCTCAACCTATAATTTGGRATATTGTTGTGCTCTTTIGTTTTTTCTCTTAGTATAGCATTTTTA
AAAARATATAAAAGCTACCAATCTTTGTACAATTTGTAAATGTTAAGAATTTTTTTTATATCTGT
TARATAAAAATTATITCCAACA
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FIGURE 122

MRPQOGPAASPOQRLRGLLLLLLLOLPAPSSASEIPKGRKQKAQLRQREVVDLYNGMCLOGPAGVPGR

DGSPGANVIPGTPGIPGRDGFKGEKGECLRESFEESWTPNYKQCSWSSINYGIDLGKIAECTFTK
MRSNSALRVLESGSLRLKCRNACCQRWYFTENGAECSGPLPIEALIIYLDQGSPEMNSTINIHRTIS
SVEGLCEGIGAGLVDVAIWVGTCSDYPKGDASTGWNSVSRIIIEELPK

Signal peptide:

amino acids 1-30

Transmembrane domain:

amino acids 195-217
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FIGURE 123

GCTGAGCGTGTGCGCGGTACGGGGCTCTCCTGCCTTCTGGGCTCCAACGCAGCTCTGTGGCTGAA
CTGGGTGCTCATCACGGGARCTGCTGGGCTATGGAATACAGATGTGGCAGCTCAGGTAGCCCCAA
ATTGCCTGGAAGAATACATCATGTTTTTCGATAAGARAGAAATTGTAGGATCCAGTTTTTTTTTTA
ACCGCCCCCTCCCCACCCCCCARARAMACTGTARAGATGCAAAMACGTAATATCCATGRAGATCC
TATTACCTAGGAAGATTTTGATGTTTTGCTGCGAATGCGGTGTTGGCGATTTATTTGTTCTTGGAG
TGTTCTGCGTGGCTGGCAAAGAATAATGTTCCAAAATCGGTCCATCTCCCAAGGGGTCCAATTTT
TCTTCCTGGGTGTCAGCGAGCCCTGACTCACTACAGTGCAGCTGACAGGGGCTGTCATGCARCTG
GCCCCTAAGCCAARGCAARAGACCTAAGGACGACCTTTGAACAATACAAAGGATGGGTTTCAATG
TAATTAGGCTACTGAGCGGATCAGCTGTAGCACTGGTTATAGCCCCCACTGTCTTACTGACAATS
CTTTCTTCTGCCGAACGAGGATGCCCTAAGGGCTGTAGGTGTGARAGGCARAATGGTATATTGTGA
ATCTCAGAAATTACAGGAGATACCCTCARGTATATCTGCTGGT TGCTTAGGTTTGTCCCTTCGLT
ATAACAGCCTTCAAAARACTTAAGTATAATCAATTTAAAGGGCTCAACCAGCTCACCTGGCTATAC
CITGACCATAACCATATCAGCAATATTGACGRARATGCTTTTAATGGAATACGCAGACTCAAAGAE
GCTGATICTTAGTTCCAATAGAATCTCCTATTTTCTTAACAATACCTTCAGACCTGTGACAAATT
TACGGAACTTGGATCTGTCCTATAATCAGCTGCATTCTCTGGGATCTGARCAGTTTCGGGGCTTG
CGGAAGCTGCTGAGTTTACATTTACGGTCTAACTCCCTGAGRACCATCCCTGTGCGAATATTCCA
AGACTGCCGCAACCTGGAACTTTTGGACCTGGGATATAACCGGATCCGAAGTTTAGCCAGGARTG
TCITTGCTGGCATGATCAGARCTCAAAGAACTTCACCTGGAGCACAATCARTTTTCCARGCTCARC
CTGGCCCTTTTTCCAAGGTTIGGTCAGCCTTCAGAACCTTTACTTGCAGTGGAATARAATCAGTGT
CATAGGACAGACCATGTCCTGGACCTGGAGCTCCTTACARAGGCTTGATT TATCAGGCAATGAGA
TCGAAGCTTTCAGTGGACCCAGTGTTTTCCAGTGTGTCCCGRATCTGCAGCGCCTCAACCTGGAT
TCCAACAAGCTCACATTTATTGGTCAAGAGATTTTGGATTCTTGGATATCCCTCAATGACATCAG
TCTTGCTGGGAATATATGGGARTGCAGCAGARATATTTGCTCCCTTGTAAACTGGCTGARAAGTT
TTAAAGGTCTAAGGGAGRATACAATTATCTGTGCCAGTCCCAAAGAGCTGCARGGAGTAAATGTG
ATCGATGCAGTGAAGAACTACAGCATCTGTGGCAAAAGTACTACAGAGAGGTTTGATCTGGCCAG
GGCTCTCCCAAAGCCGACGTTTAAGCCCAAGCTCCCCAGGCCGAAGCATGAGAGCAAACCCCCTT
TGCCCCCGACGGTGGGAGCCACRAGAGCCCGGCCCAGAGACCGATGCTGACGCCGAGCACATCTCT
TTCCATRAARATCATCGCGGGCAGCGTGGCGCTTTTCCTGTCCGTGCTCGTCATCCTGCTGGTTAT
CTACGTGTCATGGAAGCGGTACCCTGCGAGCATGAAGCAGCTGCAGCAGCGCTCCCTCATGCGAR
GGCACAGGAAAAAGAAARGACAGTCCCTAAAGCAAATGACTCCCAGCACCCAGGAATITTATGTA
GATTATAAACCCACCAACACGGAGACCAGCGAGATGCTGCTGAATGGGACGGGACCCTGCACCTA
TAACAAATCGGGCTCCAGGGAGTGTGAGGTATGAACCATTGTGATAARAAGAGCTCTTAAARGCT
GGGAAATAAGTGGTGCTTTATTGAACTCTGGTGACTATCARGGGAACGCGATGCCCCCCCTCCCC
TTCCCTCTCCCTCTCACTTTGGTGGCAAGATCCTTCCTTIGTCCGTTTTAGTGCATTCATAATACT
GGTCATTTTCCTCTCATACATAATCAACCCATTGRAARTTTARATACCACAATCAATGTGAAGCTT
GAACTCCGGTTTAATATAATACCTATTGTATAAGACCCTTTACTGATTCCATTAATGTCGCATTT
GTTTTAAGATAAAACTTCTTTCATAGGTAAARAAAARAR
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FIGURE 124

MGFNVIRLiSGSAVALVIAPTVLLTMLSSAERGCPKGCRCEGKMVYCESQKLQEIPSSISAGCLG
LSLRYNSLOKLKYNQFKGLNQLTWLY LDHNHISNIDENAFNGIRRLKELILSSNRISYFLNNTEFR
PVINLRNLDLSYNQLHSLGSEQFRGLRKLLSLELRSNSLRTIPVRIFQODCRNLELLDLGYNRIRS

LARNVFAGMIRLKELHLEANQFSKLNLALFPRLVSLONLYLOWNKISVIGQTMSWTWSSLQRLDL
SGNEIEAFSGPSVFQCVPNLORLNLDINKLTFIGQEILDSWISLNDI SLAGNIWECSRNICSLVN
WLKSFKGLRENTIICASPKELQGVNVIDAVENYSICGKSTTERFDLARALPRKPTFKPKLPRPKHE
SKPPLPPTVGATEPGPETDADAEHISFHKI IAGSVALFLSVLVILLVIYVSWKRY PASMKQLQQCR
SLMRRHRKKKRQOSLKOMTPSTOEFYVDYKPTNTETSEMLLNGT GPCTYNKSGSRECEV

Important features of the protein:
Signal peptide:

amino acids 1-33

Transmembrane domain:

amino acids 420-442

N-glycosylation sites.
amino acids 126-129, 357-360, 496-499, 504-507

caMP- and cGMP-dependent protein kinase phosphorylation site.
amino acids 465-468

Tyrosine kinase phosphorylation site.

amino acids 136-142

N-myristoylation sites.

amino acids 11-16, 33-38, 245-250, 332-337, 497-502, 507-512
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FIGURE 125
CCGYTAYTCGTCTTGCGCTACTGCTGAATG T CCGTCCCEGAGGAGGAGGAGAGGLC T Y GCCGLLG
ACCCAGAGATGGCCCCGAGCGAGCARATTCCTACTGTCCGGCTGCGCGGCTACCGTGGCCGAGET
AGCAACCTTTCCCCIGGATCTCACAAAAACTCGACTCCAAATGCAAGGAGAAGCAGCTCTTGCTC

GGTTGGGAGACGGTGCARGAGAATCTGCCCCCTATAGGGGAATGGTGCGCACAGCCCTAGGGATC
ATTGAAGAGGAAGGCTTTCTARAGCTTTGGCAAGGAGTGACACCCGCCAT TTACAGACACGTAGT
GTATTCTGGAGGTCGAATGGTCACATATGAACATCTCCGAGAGGTTGTGT TTGGCARAAAGTGAAG
ATGAGCATTATCCCCTTTGGAAATCAGTCATTGGAGGGATGATGGCTGGTGTTATTGGCCAGTTT
TTAGCCAATCCAACTGACCTAGTGAAGGTTCAGATGCARATGGAAGGARDARGGAAACTGGAAGG
AADNACCATTGCGATTTCGTGGTGTACATCATGCATTTGCARAAATCTTAGCTGAAGGAGGAATAC
GAGGGCTTTGGGCAGGCTGGGTACCCAATATACARAGAGCAGCACTGGTGAATATGGGAGATTTA
ACCACTTATGATACAGTGARACACTACTTGGTATTGAATACACCACT TGAGGACAATATCATGAC
TCACGGTTTATCAAGTTTATGTTCTGGACTGGTAGCTTCTATTCTGGGAACACCAGCCGATGTCA
TCAAAAGCAGRATAATGAATCARCCACGAGATAAACAAGGRAGGGGACTTTTGTATAAATCATCG
ACTGACTGCTTGATTCAGGCTGTTCAAGGTGAAGGATTCATGAGTCTATATAAAGGCTTTTTACC
ATCTTGGCTGAGAATGACCCCTTGGTCAATGGTGTTCTGGCTTACTTATGARAARATCAGAGAGA
TGAGTGGAGTCAGTCCATTTTAA
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FIGURE 126

MSVPEEEERLLPLTQRWPRASKFLLSGCAATVAELATFPLDLTETRLOMQGEAALARLGDGARES
APYRGMVRTALGIIEEEGFLKLWQGVTPAIYRHVVYSGGRMVIYEHLREVVEGKSEDEHYPLWKS
VIGEMMAGVIGOFLANPTDLVKVOMOMEGKRKLEGKPLRFRGVHHAFAKILAEGGIRGLWAGHWVE
NIQRAALVNMGDLTTYDTVKHYLVLNTPLEDNIMTHGLS3LCSGLVASILGTPADVIKSRIMNQP

RDKQGRGLLYKSSTDCLIQAVQGEGFMSLYKGFLPSWLRMTPWSMVEWLTYEKIREMSGVSPF

Transmembrane domains:

amino acids 25-38, 130-~147, 233-248
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FIGURE 127

CGCGGATCGGACCCAAGCAGGTCGGCGGCGECGGCAGGAGAGCEGCCGGGCGTCAGCTCCTCGAC
CCCCGTGTCGGGCTAGTCCAGCGAGGCGGACGGGCGGLCGTGGGCCCATGGCCAGGCCCGGCATGG
AGCGGTGGCGCGACCGGCTGGCGCTGGTGACGGGGGCCTCGGGGGGCATCGGCGCGGCCETGGLC

CGGGCCCTGGTCCAGCAGGGACTGAAGGTGGTGGGCTGCGCCCGCACTGTGGGCARCATCGAGGA
GCTGGCTGCTGAATGTAAGAGTGCAGGCTACCCCGGGACTTTGATCCCCTACRAGATGTGACCTAT
CARATGAAGAGGACATCCTICTCCATGTTCTCAGCTATCCGTTCTCAGCACAGCGGTGTAGACATC
TGCATCAACAATGCTGGCTTGGCCCGGCCTGACACCCTGCTCTCAGGCAGCACCAGTGGTTGGAA
GGACATGTTCAATGTGAACGTGCTGGCCCTCAGCATCTGCACACGGGAAGCCTACCAGTCCATGA
AGGAGCGGAATGTGGACGATGGGCACATCATTAACATCARTAGCATGTCTGGCCACCGAGTGTTA
CCCCTGTCTGTGACCCACTTCTATAGTGCCACCARGTATGCCGTCACTGCGCTGACAGAGGGACT
GAGGCAAGAGCTTCGGGAGGCCCAGACCCACATCCGAGCCACGTGCATCTCTCCAGGTGTGGTGG
AGACACAATTCGCCTTCAAACTCCACGACAAGGACCCTGAGRAGGCAGCTGCCACCTATGAGCAR
ATGAAGTGTCTCAAACCCGAGGATGTGGCCGAGGCTGTTATCTACGTCCTCAGCACCCCCGCACA
CATCCAGATTGGAGACATCCAGATGAGGCCCACGGAGCAGGTGACCTAGTGACTGTGGGAGCTCC
TCCTTCCCTCCCCACCCTTCATGGECTTGCCTCCTGCCTCTGGATTTTAGGTGTTGATT TCTGGAT
CACGGGATACCACTTICCTGTCCACACCCCGACCAGGGGCTAGARAATTTGTTTGAGATTTTTATA
TCATCTTGTCAAATTGCTTCAGTTGTAAATGTGARARATGGGCTGGGGAAAGGAGGTGGTGTCCE
TAATTGTTTTACTTGTTAACTTGTTCTTGTGCCCCTGEGCACTTGGCCTTTGTCTGCTCTCAGTG
TCTTCCCTITGACATGGGARAGGAGTTGTGGCCAAAATCCCCATCTTCTTGCACCTCAACGTCTS
TGGCTCAGGGCTGGGGTGGCAGAGGGAGGCCTTCACCTTATATCTIGTGTTGTTATCCAGGGCTCC
AGACTTCCTCCTCTGCCTGCCCCACTGCACCCTCTCCCCCTTATCTATCTCCTTCTCGGCTCCCC
AGCCCAGTCTTGECTTCTIGTCCCCTCCTGGGGTCATCCCTCCACTCTGACTCTGACTATGGCAG
CAGAACACCAGGGCCTGGCCCAGTGGATTTCATGGTGATCATTAAAARAGARARATCGCAACCAA
AAARAARARRD
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FIGURE 128

MARPGMERWRDRLALVTGASGGIGAAVARALVOOGLKVVGCARTVGNIEELAAECKSAGYPGTLI
PYRCDLSNEEDILSMFSATIRSQHSGVDICINNAGLARPDTLLSGS TSGWKDMENVNVLALSICTR
EAYQSMKERNVDDGHIININSMSGHRVLPLSVTHEFY SATKYAVTALTEGLRQELREAQTHIRATC
ISPGVVETQFAFKLHDKDPEKAAATYEQMKCLKPEDVAEAVIYVLSTPAHIQIGDIQOMRPTEQVT

Important features of the protein:
Signal peptide:

amino acids 1-17

N-myristoylation sites.
amino acids 18-24, 21-27, 22-28, 24-30, 40-46, 90-96, 109-115,
199-205

Short-chain alcohol dehyrogenase.
amino acids 30-42, 104-114
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FIGURE 129
AACTTCTACATGGGCCTCCIGCTGCLGELGCLCTTCCLCAGCC I CCTGCCEGTGECCTACACCAYL
CATGTCCCTCCCACCCTCCTTTGACTGCGGGCCGTTCAGGTGCAGAGTCTCAGTTGCCCGGGAGC
ACCTCCCCTCCCGAGGCAGTCTGCTCAGAGGGCCTCGGCCCAGAATTCCAGTTCTGGTTTCATGC
CAGCCTGTAARRGGCCATGGAACTTTGGGTGAATCACCGATGCCATTTAAGAGGGTTTTCTGCCA

GGATGGARATGTTAGGTCGTTCTGTGTCTGCGCTGTTCATTTCAGTAGCCACCAGCCACCTGTGG
CCGTTGAGTGCTTGARATGAGGAACTGAGAAAATTAATTTCTCATGTATTTTTCTCATTTATTTA

TTARATTTTTAACTGATAGTTGTACATATTTGGGGGTACATGTGATATTTGGATACATGTATACAA
TATATAATGATCAAATCAGGGTAACTGGGATATCCATCACATCAAACATTTATTTTTTATTCTTT
TTAGACAGAGTCTCACTCTGTCACCCAGGCTGGAGTGCAGTGGTGCCATCTCAGCTTACTGCAAC
CTCTGCCTGCCAGGTTCAAGCGATTCTCATGCCTCCACCTCCCAAGTAGCTGGGACTACAGGCAT
GCACCACAATGCCCAACTAATTTTTGTATTTTTAGTAGAGACGGGGTTTTGCCATGTTGCCCAGG
CTGGCCTTGAACTCCTGGCCTCAAACAATCCACTTGCCTCGGCCTCCCAAAGTGTTATGATTACA
GGCGTGAGCCACCGTGCCTGGCCTAARCATTTATCTTTTCTTTIGTGTTGGGAACTTTGAAATTAT
ACAATGAATTATTGTTAACTGTCATCTCCCTGCTGTGCTATGGARACACTGGGACTTCTTCCCTCT
ATCTAACTGTATATTTGTACCAGTTRAACCAACCGTACTTCATCCCCACTCCTCTCTATCCTTCCC
AACCTCTGATCACCTCATTCTACTCTCTACCTCCATGAGATCCACTTTTTTAGCTCCCACATGTIG
AGTAAGAAAATGCAATATTTGTCTTTCTGTGCCTGGCTTATTTCACTTAACATAATGACTTCCTG
"TTCCATCCATGTTGCTGCAAATGACAGGATTTCGTTCTTAATTTCAATTAAARTAACCACACATG
GCAAARA
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FIGURE 130

MGLLLLVLFLSLLPVAYTIMSLPPSFDCGPFRCRVSVAREHLPSRGSLLRGPRPRIPVLVSCQPV

KGHGTLGESPMPFKRVFCODGNVRS FCVCAVHFSSHQOPPVAVECLK

Important features of the protein:
Signal peptide:

amino acids 1-18

N-myristoylation site.

amino acids 86-92

Zinc carboxypeptidases, zinc-binding region 2 signature.

amino acids 68-79
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FIGURE 131

TTCTGAAGTAACGGAAGCTACCTTGTATARAGACCTCAACACTGCTGACCATGATCAGCGCAGCCTGGAGC

ATCTTCCTCATCGGGACT ARARATTGGGCTGTTCCTTCAAGTAGCACCTCTATCAGT TATGGCTAAATCCTG
TCCATCTGTGTGTCGCTGCGATGCGGGTTTCATT TACTGTAATGATCGCT TTCTGACATCCATTCCAACAG
GAATACCAGAGGATGCTACAACTCTCTACCTTCAGAACAACCAAATAAATAATGCTGGGATTICCTITCAGAT
TTGARAAACTTGCTGAARGTAGAARGAATATACCTATACCACAACAGTTTAGATGAATTTCCTACCAACCT
CCCRARAGTATGTAPRAGAGTTACATT TGCARGAARATAACATAAGGACTATCACTTAT GATTCACTTTCAR
AAATTCCCTATCTGGAAGAATTACATTTAGATGACAACTCTGTCTCTGCAGTTAGCATAGAAGAGGGAGCA
TTCCGAGACAGCARCTATCTCCGACTGCTTTTCCTGTCCCGTAATCACCT TAGCACARATTCCCTGGGGTTT
GCCCAGGACTATAGRAGAACTACGCTTGGATGATRATCGCATATCCACTATTTCATCACCATCTCTTCAAG
GTCTCACTAGTCTARAACGCCTGGTTCTAGAT GGRAACCTGT TGAACAATCATGGT TTAGGTGACAAAGTT
TTCTTCAACCTAGTTAATTTGACAGAGCTGTCCCTGGTGCGGAATTCCCTGACTGCTGCACCAGTAAACCT
TCCAGGCACARACCTGAGGAAGCTTTATCTTCAAGATAACCACATCAATCGGGTGCCCCCARRTGCTTTTT
CTTATCTAAGGCAGCTCTATCGACTGGATATGTCCAATAATAACCTARGT AATTTACCTCAGGGTATCTTT
GATGATTTGGACAATATAACACAACTGATTCTTCGCAACAATCCCTGGTATTGCGGGTGCAAGATGAAATG
GGTRCGTGACTGGTTACAATCACTACCTGTGAAGGTCAACGTGCGTGEGCTCATGTGCCAAGCCCCAGARA
AGGTTCGTGGGATGGCTATTAAGGATCTCAATGCAGARACTGT TTGATTGTARGGRACAGTGGGATTGTAAGC
ACCATTCAGATAACCACTGCAATACCCAACACAGTGTATCCTGCCCAAGGACAGTGGCCAGCTCCAGTGAC
CAARCAGCCAGATATTAAGAACCCCAAGCTCACTAAGGATCAACAARCCACAGGGAGTCCCTCAAGAAARA
CAATTACAATTACTGTGAAGTCTGTCACCTCTGATACCAT TCATATCTCT TGGAARCTTGCTCTACCTATG
ACTGCTTTGAGACTCAGCTGGCTTRAACTGGGCCATAGCCCGGCATTTGGATCTATAACAGAAACAATTGT
AACAGGGGAACGCRGTGAGTACTTGGTCACAGCCCTGGAGCCTGATTCACCCTATAAAGTATGCATGGTTC
CCATGGAAACCAGCAACCTCTACCTATTTGATGAAACTCCTGT T TGTATTGAGACTGAAACTGCACCCCTT
CGARTGTACAACCCTACAACCACCCTCAATCGAGAGCARGAGARAGAACCTTACARARAACCCCAATTTACC
TTTGGCTGCCATCATTGGTGGGEGCTGTGGCCCTGGETTACCATTGCCCTTCTTGCTTTAGTGTGTTGGTATG
TTCATAGGAATGGATCGCTCTTCTCAAGGAACTGTGCATATAGCAAAGGGAGGAGAAGARAGGATGACTAT
GCAGRRAGCTGGCACTAAGAAGGACBACTCTATCCTGGARATCAGGGARACTTCTTTTCAGATGTTACCAAT

- BAGCAATGAACCCATCTCGAAGGAGGAGTTTGTARTACACACCATATTTCCTCCTAATGGAATGRAATCTGT
ACAARAACAATCACAGTGAAAGCAGTAGTAACCGAAGCTACAGAGACAGTGGTATTCCAGACTCAGATCAC
TCACACTCATGATGCTGRAGGACTCACAGCAGACTTGTGTTT TGGGTTTTTTAAACCTARGGGAGGTGATG
GT
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FIGURE 132

MISAAWSIFLIGTKIGLFLOVAPLSVMAKSCPSVCRCDAGFIYCNDRFLTSIPTGIPEDATTLYL
ONNQINNAGIPSDLRKNLLKVERIYLYHNSLDEFPTNLPKYVKELHLOENNIRTITYDSLSKIPYL
EELHLDDNSVSAVS IEEGAFRDSNYLRLLFLSRNHLSTIPWGLPRTIEELRLDDNRISTISSPSL
QGLTSLKRLVLDGNLLNNHGLGDKVFFNLVNLTELSLVRNSLTAAPVNLPGTNLRKLYLQDNEIN
RVPPNAFSYLRQLYRLDMSNNNLSNLPQGIFDDLDNITOLI LRNNPWYCGCKMKWVRDWLQSLPV
KVNVRGLMCQAPEKVRGMAIKDLNAELEFDCKDSGIVSTIQITTAIPNTVYPAQGQWPAPVTKQPD
IKNPKLTKDQQTTGSPSRKTITITVKSVTISDTIHI SWKLALPMTALRLSWLKLGHSPAFGSITET
IVTGERSEYLVTALEPDSPYKVCMVPMETSNLYLFDETPVCIETETAPLRMYNPTTTLNREQEKE
PYKNPNLPLAATIGGAVALVTIALLALVCWYVHRNGSLFSRNCAYSKGRRRKDDYAEAGTKKDNS
ILEIRETSFQMLPISNEPISKEEFVIHTIFPPNGMNLYKNNHSESSSNRSYRDSGIPDSDHSHS

Important features of the protein:

Signal peptide:

amino acids 1-28

Transmembrane domain:

amino acids 531-552

N-glycosylation sites.

amine acids 226-229, 282-285, 296-298, 555-558, 626-629, 633-636
Tyrosine kinase phosgphorylation site.

amino acids 515-522

N-myristoylation sites.

amino acids 12-17, 172-177, 208-213, 359-364,  534-539, 556-561,
640~645

Amidation site.

amino acids 567-570

Leucine zipper pattern.

amino acids 158-180

Phospholipase A2 aspartic acid active site.

amino acids 34-44
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FIGURE 133

CCGTCATCCCCCTGCAGCCACCCTTCCCAGAGTCCTTTGCCCAGGCCACCCCAGGCTTCTTGGCA
GCCCTGCCGGGCCACTTGTCTTCATGTCTGCCAGGGGGAGGTGGGAAGGAGGTGGGAGGAGGGLCG

TGCAGARGGCAGTCTGGGCTITGGCCAGAGCTCAGGGTGCTGAGCGTGTGACCAGCAGTGAGCAGAG
GCCGGCCATGGCCAGCCTGGGGCTGCTGCTCCTGCTCTTACTGACAGCACTGCCACCGCTGTGGT
CCTCCTCACTGCCTGGGCTGGACACT GCTGAAAGTAARAGCCACCATTGCAGACCTGATCCTGTCT
GCGCTGGAGAGAGCCACCGTCTTCCTAGAACAGAGGCTGCCTGAAATCAACCTGGATGGCATGGT
GGGGGTCCGAGTGCTGGAAGAGCAGC TARAAAGTGTCCGGGAGAAGTGGGCCCAGGAGCCCCTGC
TGCAGCCGCTCAGCCTGCGCGTGGGGATGC TGGGGGAGRAGCTGGAGGCTGCCATCCAGAGATCC
CTCCACTACCTCRAGCTGAGTGATCCCAAGTACCTAAGAGAGTTCCAGCTGACCCTCCAGCCCGE
GTTTTGGARAGCTCCCACATGLCTGGATCCACACTGATGCCTCCTTGGTGTACCCCACGTTCGGGE
CCCAGGACTCATTCTCAGAGGAGAGAARGTGACGTGTGCCTGGTGCAGC TGCTGGGARCCGGGACG
GACAGCAGCGAGCCCTGCEGCCTCTCAGACCTCTGCAGGAGCCTCATGACCAAGCCCEGCTECTC
AGGCTACTGCCTGTCCCACCRAACTGCTCTTICTTCCTCTGGGCCAGRATGAGGGGATGCACACAGG
GACCACTCCAACAGAGCCAGGACTATATCAACCTCTTCTGCGCCARCATGATGGACTTGARCCGC
AGAGCTGAGGCCATCGGATACGCCTACCCTACCCGGGACATCTTCATGGAARACATCATGTTCTG
TGGAATGGGCGGCTTCTCCGACTTCTACAAGCTCCGGTGGCTGGAGGCCATTCTCAGCTGGCAGA
AACAGCAGGAAGGATGCTTCGGGGAGCCTGATGCTGAAGAfGAAGAATTATCTAAAGCTATTCAA
TATCAGCAGCATTTTTCGAGGAGAGT GRAGAGGCGAGAARRACART TTCCAGATTCTCGCTCTGT
TGCTCAGGCTGGAGTACAGTGGCGCAATCTCGGCTCACTGCAACCTTTGCCTCCTGGGTTCAAGC
AATTCTCTTGCCTCATCCTCCCGAGTAGCTGGGACTACAGGAGCGTGCCACCATACCTGGCTAAT
TTTTATATTTTTTTAGTAGAGACAGGGT TTCATCATGTTGCTCATGCTGGTCTCGAACTCCTGAT
CTCAAGAGATCCGCCCACCTCAGGCTCCCAAAGTGTGGGATTATAGGTGTGAGCCACCGTGICTG
GCTGAAAAGCACTTTCARAGAGACTGTGTTGAATAAAGGGCCAAGETTCTTGCCACCCAGCACTC
ATGGGGGCTCTCTCCCCTAGATGGCTGCTCCTCCCACARACACAGCCACAGCAGTGGCAGCCCTGG
GTGGCTTCCTATACATCCTGGCAGRATACCCCCCAGCARACAGAGAGCCACACCCATCCACACCE
CCACCACCAAGCAGCCGCTGAGALGGACGGTTCCATGCCAGCTGCCTGGAGGAGGAACAGACCCC
TTTAGTCCTCATCCCTTAGATCCTGGAGGGCACGGATCACATCCTGGGAAGRAGGCATCTGGAGG
ATRAGCARAGCCACCCCGACACCCAATCTTGGAAGCCCTGAGTAGGCAGGECCAGGGTACGTGEG
GGCCGGGAGGGACCCAGGT GTGAACGGATGAATARAGTTCARCTGCAACTGRAARRAARANAR
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FIGURE 134

MSARGRWEGGGRRACRGSLGLARAQGAERVTSSEQRPAMASLGLLLLLLLTALPPLWSSSLPGLD
TAESKATIADLILSALERATVELEQRLPEINLDGMVGVRVLEEQLKSVREKWAQEPLLOPLSLRYV
GMLGEKLEAATQRSLHYLKLSDPKYLREFQLTLOPGFWKLPHAWIHTDASLVYPTFGPQDSFSER
RSDVCLVQLLGTGTDSSEPCGLSDLCRSIMTKPGCSGYCLSHOQLLFFLWARMRGCTQGPLQOSQD
YINLFCANMMDLNRRAEAIGYAYPTRDIFMENIMFCGMGGFSDFYKLRWLEAILSWQKQQEGCFG
EPDAEDEELSKAIQYQQHFSRRVKRREKQFPDSRSVAQAGVOWRNLGSLOPLPPGFKQFSCLILE
SSWDYRSVPPYLANFYIFLVETGFHHVAHAGLELLISRDPPTSGSQSVGL

Important features of the protein:
Signal peptide:

amino acids 1-26

Transmembrane domain:

amino acids 39~56

Tyrosine kinase phosphorvlation sites.

amino acids 149-156, 274-282

N-myristoylation sites.

amino acids 10-~1e6, 20-26, 63-69, 208-214

Amidation site.

amino acids 10-14

Glycoprotein hormones beta chain signature 1.

amino acids 230-237
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FIGURE 135
GGTCTGAGTGCAGAGCTGCTGTC&EEGCGGCCGCTCTGTGGGGCTTCTTTCCCGTCCTGCTGCTG
CTGCTGCTATCGGGGGATGTCCAGAGCTCGGAGGTGCCCGGGGCTGCTGCTGAGGGATCGGGAGG
GAGTGGGGTCGGCATAGGAGAT CGCTTCAAGATTGAGGGGCGTGCAGTTGTTCCAGGGGTGARAGL
CTCAGGACTGGATCTCGGCCGCCCGAGTGCTGGTAGACGGAGAAGAGCACGTCGGTTTCCTTAAG
ACAGATGGGAGTTITTGTGGTTCATGATATACCTTICTGGATCTTATGTAGTGGAAGTTGTATCTCC
AGCTTACAGATTTGATCCCGTICGAGTGGATATCACTTCGAAAGGAAARATGAGAGCAAGATATG
TGAATTACATCARAACATCAGAGGTTGTCAGACTGCCCTATCCTCTCCARATGARATCTTCAGGT
CCACCTTCTTACTTTATTARAAGGGAATCGTGGGGCTGGACAGACTTTCTAATGAACCCAATGGT
TATGATGATGGTTCTTCCTTTATTGATATTTGTGCTTCTGCCTAAAGTGGTCAACACAAGTGATC
CTGACATGAGACGGGAAATGGAGCACGTCAATGAATATGCTGAATTCCAACCATGAGTTGCCTGAT
GTTTCTGAGTTCATGACAAGACTCTTCTCTTCAARATCATCTGGCARATCTAGCAGCGGCAGCAG
TARAACAGGCAAAAGTGGGGCTGGCARAAGGAGGTAGTCAGGCCGTCCAGAGCTGGCATTTGCALC
AAACACGGCAACACTGGGTGGCAT CCAAGTCTTGGARRACCGTGTGARGCAACTACTATAAACTT
GAGTCATCCCGACGTTGATCTCTTACAACTGTGTATGTT
AACTTTTTAGCACATGTTTTGTACTTGGTACACGAGAAAACCCAGCTTTCATCTTTTGTCTGTAT
GAGGTCAATATTGATGTCACTGAATTAATTACAGTGTCCTATAGAAAATGCCATTAATARATTAT
ATGAACTACTATACATTATGTATATTAATTAAAACATCTTAATCCAGAAATCAARAARAARALAAR
AAARADAADARARADLA
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FIGURE 136

MAAALWGFFPVLLLLLLSGDVQSSEVPGAAAEGSGGSGVGIGDRFKIEGRAVVPGVKPQDWISAA
RVLVDGEEHVGFLKTDGSEVVHDIPSGSYVVEVVS PAYREDPVRVDITSKGKMRARYVNYIKTSE
VVRLPYPLOMKSSGPPSYFIKRESWGWTDELMNPMVMMMVLPLLIFVLLPKVVNTSDPDMRREME
QOSMNMLNSNHELPDVSEFMTRLESSKSSGKSSSGSSKTGKSGAGKRR

Important features of the protein:
Signal sequence:

amino acids 1-23

Transmembrane domain:

amino acids 161-182

N-glycosylation site.

amino acids 184-187

Glycosaminoglycan attachment sites.

amino acids 37~40, 236-239

CAMP- and cGMP-dependent protein kinase phosphorylation site.

amino acids 151-154

W-myristoylation sites.

amino acids 33-38, 36-41, 38-44, 229-234

Amidation site.

amino acids 238-241

ATP/GTP-binding site motif A (P-loop).

amino acids 229-236
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FIGURE 137

GATGGCGCAGCCACAGCTTCTGTGAGATTCGATTTCTCCCCAGTTCCCCTGTGGGTCTGAGGGGA
CCAGAAGGGTGAGCTACGTTGGCTTTCTGGAAGGGGAGGCTATATGCGTCARTTCCCCARAACAA
GTTTTGACATTITCCCCTGAARTGTCATTICTCTATCTATTCACTGCAAGTGCCTGCTGTTCCAGGC

CTTACCTGCTGGGCACTAACGGCGGAGCCAGGATGGGGACAGAATAAAGGAGCCACGACCTGTGC
CACCAACTCGCACTCAGACTCTGAACTCAGACCTGAAATCTTCTCTTCACGGGAGGCTTGGCAGT
TITTTCTTACTCCTGTGGTCTCCAGATTTCAGGCCTAAGATGAAAGCCTCTAGTCTTGCCTTCAGC
CTTCTCTCTGCTGCGTTTTATCTCCTATGGACTCCTTCCACTGGACTGAAGACACTCRAATTTGGG
AAGCTGTGTGATCGCCACAAACCT TCAGGARATRACGAAATGGATTTTCTGAGATACGGGGCAGTG
TGCAAGCCAAAGATGGAAACATTGACATCAGAATCTTAAGGAGGACTGAGTCTTTGCAAGACACR
AAGCCTGCGAATCGATGCTGCCTCCTGCGCCATTTGCTAAGACTCTATCTGGACAGGGTATTTAA
ARACTACCAGACCCCTGACCATTATACTCTCCGGAAGATCAGCAGCCTCGCCAATTCCTTTCTTA
CCATCAAGAAGGACCTCCGGCTCTCTCATGCCCACATGACATGCCATTGTGGGCAGGAAGCAATG
ARGAAATACAGCCAGATTCTGAGTCACTTTGARAAGCTGGARCCTCAGGCAGCAGTTGTGAAGGC
TTTGGGGGAACTAGACATTCTTCTGCAATGGATGGAGGAGACAGAATAGGAGGARAGTGATGCTG
CTGCTAAGRATATTCGAGGTCAAGAGCTCCAGTCTTCAATACCTGCAGAGGAGGCATGACCCCAA
ACCACCATCTCTTTACTGTACTAGTCTIGTIGCTGGTCACAGTGTATCTTATTTATGCATTACTTG
CTITCCTTGCATGATTIGTCTTTATGCATCCCCARTCTTARTTGAGACCATACTTGTATAAGATTTT
TGTAATATCTTTCTGCTATTGCATATATTTATTAGTTAATATATTTATTTATTTTTTGCTATTTA
ATGTATTTATTTTTTTACTTGGACATGAAACTTTAAARARATTCACAGATTATATTTATAACCTG
ACTAGAGCAGGTGATGTATTTTTATACAGTAAAAAAAAAAAACCTTGTAAATTCTAGAAGAGTGG
CTAGGGGGGTTATTCATTTGTATTCAACTAAGGACATATTTACTCATGCTGATGCTCTGTGAGAT
ATTTGAAATTGARAACCRATGACTACTTAGGATGGGTTGTGGAATAAGTTT TGATCTGGAATTGCAC
ATCTACCTTACAATTACTGACCATCCCCAGTAGACTCCCCAGTCCCATAATTGTGTATCT TCCAG
CCAGGAATCCTACACGGCCAGCATGTATTTICTACAAATARAGTTTTCTTTGCATACCARARARARA
ARARDARARAR
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FIGURE 138

MRQFPKTSFDISPEMSFSIYSLQVPAVPGLTCWALTAEPGWGONKGATTCATNSHSDSELRPEIF
SSREAWQFFLLLWSPDEFRPKMKASSLAFSLLSAAFYLLWIPSTGLKTLNLGSCVIATNLQEIRNG
FSEIRGSVOAKDGNIDIRILRRTESLODTKPANRCCLLRHLLRLYLDRVFKNYQTPDHYTLRKIS
SLANSFLTIKKDLRLSHAHMTCHCGEEAMKKYSQILSHFEKLEPQAAVVKALGELDILLOWMEET
E

Important features of the protein:
Signal peptide:

amino acids 1-42

cAMP- and cGMP-dependent protein kinase phosphorylation sites.
amino acids 192~195, 225-228

N-myristoylation sites.

amino acids 42-47, 46-51, 136-141
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FIGURE 139

CCTGGAGCCGGAAGCGCGGCTGCAGCAGGGCGAGGCTCCAGGTGGGGTCGGTTCCGCATCCAGCC
TAGCGTGTCCACGATGCGGUTGGGCTCCGGGACTTTCGCTACCTGTTGCGTAGCGATCGAGGTGC
TAGGGATCGCGGTCTTCCTTCGGGGATTCTTCCCGGCTCCCGTTCGTTCCTCTGCCAGAGCGGAR
CACGGAGCGGAGCCCCCAGCGCCCGRACCCTCGGCTGGAGCCAGTTCTAACTGGACCACGCTGCC
ACCACCTCTCTTCAGTARAGTTGITATIGTITCTGATAGATGCCTTGAGAGATGATTITTGTGTTIG
GGTCAAAGGGTGTGAAATTTATGCCCTACACAACTTACCTTGTGCAARAAGGAGCATCTCACAGT
TTTGTGGCTGAAGCAAAGCCACCTACAGTTACTATGCCTCGRATCAAGGCATTGATGACGGGGAG
CCTTCCTGGCITIGTICGACGTCATCAGGAACCTCAATTCTCCTGCACTGCTGGAAGACAGTGTGA
TARGACAAGCARAAGCAGCTGGAAARAGAATAGTCTTT TATGGAGAT GAAACCTGGGTTARATTA
TTCCCAARAGCATTTTGTGGAATATGATGGAACAACCTCATTTTTCGTGTCAGAT TACACAGAGGT
GGATAATAATGTCACGAGGCATTTGGATAAAGTATTAAAAAGAGGAGATTGGGACATATTAATCC
TCCACTACCTGGEGGCTGGACCACATTGGCCACATTTCAGGGCCCAACAGCCCCCTGATTGGGCAG
AAGCTGAGCGAGATGGACAGCGTGCTGATGRAGATCCACACCTCACTGCAGTCGAAGGAGAGAGA
GACGCCTTTACCCAATTTGCTGGTTICTTTGTGGTGACCATGGCATGTCTGARACAGGAAGTCALG
GGGCCTCCTCCACCGAGGAGGTGRAATACACCTCTGAT TTTAATCAGTTCTGCGTTTGARAGGARAR
CCCGGTGATATCCGACATCCAARGCACGTCCARTAGACGGATGTGGCTGCGACACTGGCGATAGC
ACTTGGCTTACCGATTCCABRAAGACAGTGTAGGGAGCCTCCTATTCCCAGT TGTGGARGGAAGAC
CAATGAGAGAGCAGTTGAGATTTTTACATTTGAATACAGTGCAGCTTAGTARACTGTTGCAAGAG
AATGTGCCGTCATATGAARAAGATCCTGGGTTTGAGCAGTTTARAATGTCAGAAACGATTGCATGG
GARCTGGATCAGACTGTACTTGGAGGAAAAGCATTCAGAAGTCCTATTCAACCTGGGCTCCARGG
TTCTCAGGCAGTACCTGGATGCTCTGAAGACGCTGAGCTTGTCCCTGAGTGCACARGTGGCCCAG
TTCTCACCCTGCTCCTGCTCAGCGTCCCACAGGCACTGCACAGAAAGGCTGAGCTGGAAGTCCCA
CTGTCATCTCCTIGGGTTTTCTCTGCTCTTTTATTTGGTGATCCTGGTTCTTTCGGCCGTTCACGT
CATTGTGTIGCACCTCAGCTGAAAGTTCGTGCTACTTCTGTGGCCTCTCGTGGCTGGCGGCAGGLT
GCCTTTCGTTTACCAGACTCTGGTTGAACACCTGGTGTGTGCCAAGTGCTGGCAGTGCCLTGGAL
AGGGGGCCTCAGGGARAGGACGTGGAGCAGCCTTATCCCAGGCCTC TGGGTGTCCCGACACAGGTG
TTCACATCTGTGCTGTCAGGTCAGATGCCTCAGTTCTTGGARAGCTAGGTTCCTGCGACTGTTAC
CAAGGTGATTGTARAAGAGCTGGCGETCACAGAGGAACAAGCCCCCCAGCTGAGGGGGTGTGTGAR
TCGGACAGCCTCCCAGCAGAGGTGTGGGAGCTGCAGCT GAGGGRAGAAGAGACAATCGGCCTGGA
CACTCAGGAGGGTCAARAGGAGACTTGGTCGCACCACTCATCCTGCCACCCCCAGARTGCATCCT
GCCTCATCAGGTCCAGATTTCTTTCCAAGGCGGACGTTTTCTGTTGGAATTCTTAGTCCTTGGCC
TCGGACACCTTCATTCGTTAGCTGGGGAGTGGTGGT GAGGCAGTGARGARGAGGCGGATGGTCAC
ACTCAGATCCACAGAGCCCAGGATCAAGGGACCCACTGCAGTGGCAGCAGGACTGTTGGGCCCCC
ACCCCAACCCTGCACAGCCCTCATCCCCTCTTGGCTTGAGCCGTCAGAGGCCCTGTGCTGAGTGT
CTGACCGAGACACTCACAGCTTTGTCATCAGGGCACAGGCTTCCTCGGAGCCAGGATGATCTGTG
CCACGCTTGCACCTCGGGCCCATCTGGGCTCATGCTCTCTCTCCTGCTATTGAATTAGTACCTAG
CTGCACACAGTATGTAGTTACCARAAGAATAARCGGCAATAATTGAGAAARAAAR
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FIGURE 140

MRLGSGTFATCCVATEVLGIAVFLRGFFPFAPVRSSARAEHGAEPPAPEPSAGASSNWTTLPPPLYE
SEVVIVLIDALRDDFVEGSKGVKEMPYTTYLVEKGASHSEFVAEAKPPTVTMPRIKALMTGSLEGE
VDVIRNLNSPALLEDSVIRQAKAAGKRIVEYGDETWVKLFPKHEFVEYDGTTSFFVSDYTEVDNNY
TRHLDKVLKRGDWDILILHYLGLDHIGHISGPNSPLIGOKLSEMDSVLMKIHTSLOSKERETPLP
NLLVLCGDHGMSETGSHGASSTEEVNT PLILISSAFERKPGDIRHPKHVQ

Important features of the protein:
Signal peptide:

amino acids 1-34

Transmembrane domain:

amino acids 58-76

N—glycosylaﬁion sites.

amino acids 56-60, 194-198

N-myristoylation sites.
amino acids 6-12, 52-58, 100-106, 125-131, 233-23%2, 270-276,
275-281, 278-28¢

Amidation site.

amino acids 154-158

Cell attachment sequence.

amino acids 205-208
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FIGURE 141

GGCACGAGGCAAGCCTTCCAGGTTATCGTGACGCACCTTGARAGTCTGAGAGCTACTGCCCTACA
GARAGTTACTAGTGCCCTAAAGCTGGCGCTGGCACTGATGT TACTGCTGCTGTTGGAGTACAACT
TCCCTATAGARAACAACTGCCAGCACCTTAAGACCACTCACACCTTCAGAGTGAAGARCTTAARC

CCGRRGAAATTCAGCATTCATGACCAGGATCACAAAGTACTGGTCCTGGACTCTGGGAATCTCAT
AGCAGTTCCAGATAAARACTACATACGCCCAGAGATCTTCTTTGCATTAGCCTCATCCTTGAGCT
CAGCCTCTGCGGAGAARGGAAGTCCGATTCTCCTGGGGGTCTCTAAAGGGGAGTTTTGTCTCTAC
TGTGACAAGGATAAAGGACAAAGTCATCCATCCCTTCAGCTGRAGAAGGAGAAACTGATGAAGCT
GGCTGCCCAARAGGAATCAGCACGCCGGCCCTTCATCTTTTATAGGGCTCAGGTGGGCTCCTGGA
ACATGCTGGAGTCGGCGGCTCACCCCGGATGGTTCATCTGCACCTCCTGCARTTGTAATGAGCCT
GITGGGGTGACAGATAAATTTCGAGAACAGGAAACACATTGAATTTTCATTTCAACCAGTTTGCAA
AGCTGAAATGAGCCCCAGTGAGGTCAGCGATTAGGARACTGCCCCATTGAACGCCTTCCTCGCTA
ATTTGAACTAATTGTATAARAACACCAAACCTGCTCACT
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FIGURE 142

MLLLLLEYNFPIENNCQHLKT THT FRVKNLNPKKFS IHDQDHKVLVLDSGNLIAVPDKNYIRPE
FFALASSLSSASAEKGSPILLGVSKGEFCLYCDKDRGOSHPSLOLKKERLMKLAAQKESARRPFT
FYRAQVGSWNMLESAAHPGWEICTSCNCNEPVGYVTDKFENRKHIEFSFOPVCKAEMSPSEVSD

c2MP- and cGMP-dependent protein kinase phosphorylation site.

amino acids 33-36

N-myristoylation site.
amino acids 50-55, 87-92

Interleukin-1

amino acids 37-182
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FIGURE 1423

CTAGAGAGTATAGGGCAGAAGGATGGCAGATGAGTGACTCCACATCCAGAGCTGCCTCCCTTTAA
TCCAGGATCCTGTCCTTCCTGTCCTGTAGGAGTGCCTGTTGCCAGTGTGGGGTGAGACARGTTTG

TCCCACAGGGCTGTCTGAGCAGATAAGATTAAGGGCTGGGTCTGTGCTCAATTARCTCCTGTGGE
CACGGGGGCTGGGARGAGCARAGTCAGCGGTGCCTACAGTCAGCACCATGCTGGGCCTGCCCTEG
AAGGGAGGTCTGTCCTGGGLGCTGCTGCTGCTTCTCTTAGGCTCCCAGATCCTGCTGATCTATGC
CTGGCATTTCCACGAGCRAAGGGACTGTGATGAACACAATGTCATGGCTCGTTACCTCCCTGCCA
CAGTGGAGTTTGCTGTCCACACATTCAACCAACAGAGCAAGGACTACTATGCCTACAGACTGGGG
CACATCTTGAATTCCTGGAAGGAGCAGGTGGAGTCCAAGACTGTATTCTCAATGGAGCTACTGCT
GGGGAGAACTAGGTGTGGGAAATTTGAAGACGACATTGACAACTGCCATTTCCAAGAAAGCACAG
AGCTGAACAATACTTTCACCTGCTTCTTCACCATCAGCACCAGGCCCTGGATGACTCAGTTCAGC
CTCCTGRACAAGACCTGCTTGGAGGGATTCCACTGAGTGAAACCCACTCACAGGCTTGTCCATGT
GCTGCTCCCACATTCCGTGGACATCAGCACTACTCTCCTGAGGACTCTTCAGTGGCTGAGCAGCT
TTGGACTTGTTTGTTATCCTATTTTGCATGTGTTTGAGATCTCAGATCAGTGTTT TAGAAAATCC
ACACATCTTGAGCCTAATCATGTAGTGTAGATCATTAAACATCAGCATTTTAAGAAAAARAAARAA
AAAADAANAAAAADAADAAAAAAARADAABANARABADNAARAAARAAARARAA
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FIGURE 144

MLGLPWKGGLSWALLLLLLGSQILLIYAWHFHEQRDCDEHNVMARYLPATVEFAVHT FNQQSKDY

YAYRLGHILNSWKEQVESKTVFSMELLLGRTRCGKFEDDIDNCHFQESTELNNTFTCFETISTRP
WMTQFSLLNKTCLEGFH

Important features of the protein:
Signal peptide:

amino acids 1-25

N-glycosylation sites.

amino acids 117-121, 139-143

N-myristoylation site.

amino acids 2-15
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FIGURE 145
CrGIGCAGCTCCAGGC T CCAGAGGCACACTCCAGAGAGAGCCAAGG T L CTGACGCGATGAGGAAG
CACCTGAGCTGGTGGTGGCTGGCCACTGTCTGCATGCTGCTCTTCAGCCACCTCTCTGCGGTCCA
GACGAGGGGCATCAAGCACAGAATCAAGTGGAACCGGAAGGCCCTGCCCAGCACTGCCCAGATCA
CTGAGGCCCAGGTGGCTGAGARCCGCCCGGGAGCCTTCATCAAGCAAGGCCGCAAGCTCGACATT
GACTICGGAGCCGAGGGCAACAGGTACTACGAGGCCAACTACTGGCAGTTCCCCGATGGCATCCA
CTACAACGGCTGCTCTGAGGCTAATGTGACCAAGGAGGCATTTGTCACCGGCTGCATCAATGCCA
CCCAGGCGGCGAACCAGGGGGAGTTCCAGAAGCCAGACAACRAAGCTCCACCAGCAGGTGCTCTGGE
CGGCTGGTCCAGGAGCTCTGCTCCCTCAAGCATTGCGAGTTTTGGT TGEGAGAGGGGCGCAGGALT
TCGGGTCACCATGCACCAGCCAGTGCTCCTCTGCCTTCTGGCTTTGATCTGGCTCATGGTGRAAT

AAGCTTGCCAGGAGGCTGGCAGTACAGAGCGCAGCAGCGAGCARATCCTGGCARGTGACCCAGCT
CTTCTCCCCCARACCCACGCGTGTTCTGAAGGTGCCCAGGAGCGGCGATGCACTCGCACTGCARR
TGCCGCTCCCACGTATGCGCCCTGGTATGTGCCTGCGTTCTGATAGATGGGGGACTGTGGCTTCT
CCGTCACTCCATTCTCAGCCCCTAGCAGAGCGTCTGGCACACTAGAT TAGTAGTARATGCTTGAT
GAGRAGAACACATCAGGCACTGCGCCACCTGCTTCACAGTACTTCCCAACAACTCTTAGAGGTAG
GTGTATTCCCGTTTTACAGATAAGGAAACTGAGGCCCAGAGAGCTGAAGTACTGCACCCAGCATC
ACCAGCTAGAAAGTGGCAGAGCCAGGATTCAACCCTGGCTTGTCTAACCCCAGGTTTTCTGCTCT
GTCCAATTCCAGAGCTGTCTGGTGATCACTTTATGTCTCACAGGGACCCACATCCAAACATGTAT
CTCTAATGARATTGTGAAAGCTCCATGT TTAGRAATAAATGAARACACC TGA
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FIGURE 146

MRKEHLSWAWLATVCMLLFSHLSAVQTRGIKHRIKWNRKALPSTAQI TEAQVAENRPGAFIKQGRK
LDIDFGAEGNRYYEANYWQFPDGIHYNGCSEANVIKEAFVTGCINATQAANQGEFQKPDNKLHQQ
VLWRLVQELCSLKHCEFWLERGAGLRVIMEQPVLLCLLALIWLMVK

Important features of the protein:
Signal peptide:

amino acids 1-26

Transmembrane domain:

amino acids 157-171

N-glycosylation sites.
amino acids 98-102, 110-114

Tyrosine kinase phosphorylation site.

amino acids 76-83

N-myristoylation sites.

amino acids 71-77, 88-94, 93-99, 107-113, 154-160

Amidation site.

aninc acids 62-66
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FIGURE 147

GCCTTGGCCTCCCAAAGGGCTGGGATTATAGGCGTGACCACCATGTCTGGTCCAGAGTCTCATTT
CCTGATGATT TATAGACTCRAAGARARACTCATGTTCAGAAGCTCTCTTCTCTTCTGGCCTCCTCT
CTGTCTICTTTCCCTCTITCTTCTTATTITTAATTAGTAGCATCTACTCAGAGTCATGCAAGCTGG
AAATCTTTCATTTTGCTTGTCAGTGGGGTAGGTCACTGAGTCTTAGTTTTTATTTTTTGAAATTT
CAACTTTCAGATTCAGGGGGTACATGTGAAGGTTTGT TTTAT GAGTATATTGCATGATGCTGAGG
TTTGGGGT
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FIGURE 148

MFRSSLLFWPPLCLLSLFLLILISSIYSESCKLEIFHFACQWGRSLSLSFYFLKFQLSDSGGTCE
GLFYEYIA

Important features of the protein:
Signal peptide:

amino acids 1-25

N-myristoylation site.

amino acids 62-68
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FIGURE 149

GTCTCCGCGTCACAGGAACTTCAGCACCCACAGGGCGGACAGCGCTCCCCTCTACCTGGAGACTTGAC

TCCCGCGCGCCCCAACCCTGCTTATCCCTTGACCGTCGAGTGTCAGAGATCCTGCAGCCGCCCAGTCC
CGGCCCCTCTCCCGCCCCACACCCACCCTCCTGGCTCTTCCTGTTTTTACTCCTCCTTTTCATTCATA
ACAAAAGCTACAGCTCCAGGAGCCCAGCGCCGGGECTGTGACCCAAGCCGAGCGTGGAAGAATGGGGTT
CCTCGGGACCGGCACTTGGATTCTGGTGTTAGTGCTCCCGATTCAAGCTTTCCCCAAACCTGGAGGAA
GCCAAGACAAATCTCTACATAATAGAGAATTAAGTGCAGAAAGACCTTTGAATGAACAGATTGCTGAA
GCAGAAGAAGACAAGATTAAAAAAACATATCCTCCAGAAAACAAGCCAGGTCAGAGCAACTATTCTTT
TGTTGATAACTTGAACCTGCTAAAGGCAATAACAGARAAGCGARARAATT GAGAAAGAARGACAATCTA
TARGAAGCTCCCCACTTGATAATAAGT TGAATGTGGAAGATCTTGATTCAACCAAGAATCGAARACTG
ATCGATGATTATGACTCTACTAAGAGTGGATTGGAT CATAAAT TTCAAGATGATCCAGATGGTCTTCA
TCAACTAGACGGGACTCCTTTAACCGCTGAAGACATTGTCCATAARATCGCTGCCAGGATTTATGAAG
AARATGACAGAGCCGTGTTTGACARGATTGTTTCTARACTACT TAAT CTCGGCCTTATCACAGAAAGC
CAAGCACATACACTGGAAGATGAAGTAGCAGAGGTTTTACARAAATTAATCTCAAAGGBAGCCAACAA
TTATGAGGAGGATCCCAATAAGCCCACAAGCTGGACTGAGAATCAGGCTGGAARAATACCAGAGARAG
TGACTCCAATGGCAGCAATTCAAGATCGTCTTGCTAAGGGAGAARACGATGAAACAGTATCTAACACA
TTAACCTTGACAAATGGCTTGGAAAGGAGAACTAAAACCTACAGT GAAGACAACTTTGAGGAACTCCA
ATATTTCCCAAATTTCTATGCGCTACTGAAAAGTATTGATTCAGAAAAAGAAGCAAAAGAGAAAGAAA
CACTGATTACTATCATGARAACACTGATTGACTTTGTGAAGATGATGGTGAAATATGGARCAATATCT
CCAGAAGARGGTGTTTCCTACCTTGAAAACTTGGATGAAATGATTGCTCTTCAGACCAARAACAAGCT
AGAAAAMNAATGCTACTGACAATATAAGCAAGCTTTTCCCAGCACCATCAGAGAAGAGTCATGAAGAAA
CAGACAGTACCANGGAAGAAGCAGCTAAGATGGAAAAGGAATATGGAAGCTTGAAGGAT TCCACAARR
GATGATAACTCCAACCCAGGAGGAAAGACRGATGAACCCAARGGAAARACAGAAGCCTATTTGGAAGC
CATCAGAAAAAATATTGAATGGTTGAAGARACATGACAAAAAGGGAAATAAAGAAGATTATGACCTTT
CAAAGATGAGAGACTTCATCAATARACARGCTGATGCTTATGTGGAGARAGGCATCCTTGACAAGGAA
GAAGCCGAGGCCATCAAGCGCATTTATAGCAGCCTGTAAAAATGGCARAAGATCCAGGAGTCTTTCAA
CTGTTTCAGAAAACATAATATAGCTTAAAACACTTCTAATTCTGT GATTAAAATTTTTTGACCCAAGG
GTTATTAGAAAGTGCTGAATTTACAGTAGTTAACCTTTTACAAGTGGTTAARACATAGCTTTCTTCCC
GTAARAACTATCTGAAAGTAAAGTTGTATGTAAGCTGAAAAAAAAANAARAAARRRA
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MGFLGTGTWILVLVLPIQAFPKPGGSQDKSLHNRELSAERPLNEQIAEAEEDKIKKTYPPENKPG
OSNYSFVDNLNLLKAITEKEKIEKERQSIRSSPLDNKLNVEDVDSTKNRKLIDDYDSTKSGLDHK
FOQDDPDGLHQLDGTPLTAEDIVHKIAARIYEENDRAVEFDKIVSKLLNLGLITESQAHTLEDEVAE
VLOKLISKEANNYEEDPNKPTSWTENQAGKIPEKVTPMAATIQDGLAKGENDETVSNTLTLTNGLE
RRTKTYSEDNFEELQYFPNFYALLKSIDSEKEAKEKETLITIMKTLIDFVKMMVKYGTISPEEGVY
SYLENLDEMIALQTENKLEKNATDNISKLFPAPSEKSHEETDSTKEEAAKMEKEYGSLKDS TKDD
NSNPGGKTDEPKGKTEAYLEATRKNIEWLKKHDKKGNKEDYDLSKMRDFINKQADAYVEKGILDK

EEAEAIKRIYSSL

N-glycosylation sites:

amino acids 68-~71, 346-349, 350-353

Casein kinase II phosphorylation site:

amino acids 70-73, 82-85, 97-100, 125-128, 147-150, 188-191, 217-

220, 265-268, 289-292, 305-308, 320-323, 326-329,
341, 369-372, 382-385, 386-389, 387-390

N-myristoylation sites:

aminoc acids 143-148, 239-244

362-365,

368-
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FIGURE 151

CGGCTCGAGGCTCCCGCCAGGAGAAAGGAACATTCTGAGGGGAGTCTACACCCTGTGGAGCTCAA
GATGGTCCTGAGTGGGGCGCTGTGCTTCCGAATGAAGGACTCGGCATTGAAGGTGCTTTATCTGC
ATAATARACCAGCTTCTAGCTGGAGGGCTGCATGCAGGGAAGGTCATTARAGGTGARAGAGATCAGC
GTGGTCCCCAATCGGTGGCTGGATGCCAGCCTGTCCCCCATCATCCTGGGTGTCCAGGGTGGARG
CCAGTGCCTIGTCATGTGGGGTGGGGCAGGAGCCGACTCTAACACTAGAGCCAGTGAACATCATGG
AGCTCTATCTTGGTGCCAAGGAATCCAAGAGCTTCACCTTCTACCGGLCGGGACATGGGGCTCALCC
TCCAGCTTCGAGTCGGCTGCCTACCCEGGCTEGTTCCTGTGCACGETGCCTGAAGCCGATCAGCC
TGTCAGACTCACCCAGCTTCCCGAGAATGGETGGCTGGAATGCCCCCATCACAGACTTCTACTTCC
AGCAGTGTGACE&QGGCAACGTGCCCCCCAGAACTCCCTGGGCAGAGCCAGCTCGGGTGAGGGGT
GAGTGGAGGAGACCCATGGCGGACAATCACTCTCTCTGCTCTCAGGACCCCCACGTCTGACTTAG
TGGGCACCTGACCACTTTGTCTTCTGGTTCCCAGTTTGGATAAATTCTGAGATT TGGAGCTCAGT
CCACGGTCCTCCCCCACTGGATGGTGCTACTGCTGTGGRACCTTGTARARAACCATGTGGGGTARA
CTGGGRATAACATGAAARGATTTCTGTGGGGGTGGGGTGGGEGAGTGGTGGGAATCATTCCTGCT
TAATGGTAACTGACAAGTGTTACCCTGAGCCCCGCAGGCCAACCCATCCCCAGT TGAGCCTTATA
GGGTCAGTAGCTCTCCACATGARAGTCCTGTCACTCACCACTGTGCAGGAGAGGGAGGTGGTCATA
GAGTCAGGGATCTATGGCCCTTGGCCCAGCCCCACCCCCTTCCCTTTAATCCTGCCACTGTCATA
TGCTACCTTTCCTATCTCTTCCCTCATCATCTTGT TGTGGGCATGAGGAGGTGGTGATGTCAGAA
GAAATGGCTCGAGCTCAGAAGATARAAGATAAGTAGGGTATGCTGATCCTCTTTTAARAACCCAA
GATACAATCAAAATCCCAGATGCTGGTCTCTATTCCCATGARABAGTGCTCATGACATATTGAGA
AGACCTACTTACAAAGTGGCATATATTGCAATTTATTT TAATTAARAGATACCTATTTATATATT
TCTTTATAGRAAARAAGTCTGGAAGAGTTTACTTCAATTGTAGCAATGTCAGGGTGGTLGCAGTAT
AGGTGATTTTTCTTTTAATTCTGTTAATTTATCTGTATTTCCTARATTTTTCTACAATGAAGATGA
ATTCCTITGTATAAAAATAAGARARAGARAT TAATCTTGAGGTAAGCAGAGCAGACATCATCTCTGA
TTGTCCTCAGCCTCCACTTCCCCAGAGTAAATTCAAATTGAATCGAGCTCTGCTGCTCTGGTTGG
TTGTAGTAGTGATCAGGAAACAGATCTCAGCAAAGCCACTGAGGAGGAGGCTGTGCTGAGTTTGT
GTGGCTGGAATCTCTGEGTAAGGAACTTAARGARCAAARATCATCTGGTAATTCTT TCCTAGAAG
GATCACAGCCLCTGGGATTCCAAGGCATTGGATCCAGTCTCTAAGAAGGCTGCTGTACTGGTTGA
ATTGTGTCCCCCTCAAATTCACATCCTTCTTGGRATCTCAGTCTGTGAGTTTATTTGGAGATAAG
GTCTCTGCAGATGTAGT TAGTTAAGACAAGGTCATGCTGGATGAAGGTAGACCTAAATTCAATAT
GACTGGTTTCCTTGTATGARAAGGAGAGGACACAGAGACAGAGGAGACGCGGGGAAGACTATGTA
AAGATGAAGGCAGAGATCGGAGT TTTGCAGCCACAAGCTAAGABRACACCAAGGATTGTGGCAACC
ATCAGAAGCTTGGAAGAGGCAARGAAGAATTCTTCCCTAGAGGCTTTAGAGGGATAACGGCTCTG
CTGARACCTTAATCTCAGACTTCCAGCCTCCTGAACGARGARAGAATARATTTCGGCTGTTTTAA
GCCACCAAGGATAATTGGTTACAGCAGCTCTAGGARACTAATACAGCTGCTAARATGATCCCTGT
CTCCTCGTGTTTACATTCTGTGTGTGTCCCCTCCCACAATGTACCAAAGTTGTC TTTGTGACCAA
TAGAATATGGCAGAAGTGATGGCATGCCACTTCCAAGAT TAGGT TATAAAAGACACTGCAGCTTC
TACTTGAGCCCTCTCTCTCTGCCACCCACCGCCCCCAATCTATCTTGGCTCACTCGCTCTGGGEG
AAGCTAGCTGCCATGCTATGAGCAGGCCTATARAGAGACTTACGTGGTAAAAAATCAAGTCTCCT
GCCCACAGCCACATTAGTGAACCTAGAAGCAGAGACTCTGTGAGATAATCGATGTTTGTTIGTTTT
AAGTTGCTCAGTTTTGGTCTAACTTGTTATGCAGCAATAGATAAATAATATCCAGAGAAAGAG
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FIGURE 152

MVLSGALCFRMKDSALKVﬁYLHNNQLLAGGLHAGKVIKGEEISVVPNRWLDASLSPVILGVQGGS
OCLSCGVGQEPTLTLEPVNIMELYLGAKESKSFTFYRRDMGLTSSFESAAYPGWFLCTVPEADQP
VRLTQLPENGGWNAPITDFYFQQCD

N-myristoylation sites.

amino acids 29-34, 30-35, 60-65, 63-63, 73-78, 91-96, 106-111

Interleukin-1 signature.

amino acids 111-131

Interleukin-1 proteins.

amino acids 8-29, 83-120, 95-134, 64-103
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FIGURE 153

CPTLCAGAACAGGTTICTCCTTCCCCAGTCACCAG LI TGC T CGAGT TAGAAT PG CTGCAATGECCEC

CCTGCAGAAATCTGTGAGCTCTTTCCTTATGGGGACCCTGGCCACCAGCTGCCTCCTTCTICTTGG
CCCTCTTGGTACAGGGAGGAGCAGCTGCGCCCATCAGCTCCCACTGCAGGCTTGACAAGTCCAAL
TTCCAGCAGCCCTATATCACCARCCGCACCTTCATGCTGGCTAAGGAGGCTAGCTTGGCTGATAA
CAACACAGACGTTCGTCTCATTGGGGAGAAACTGTTCCACGGAGTCAGTATGACTGAGCGCTGCT
ATCTGATGAAGCAGGTGCTGAACTTCACCCTTGAAGAAGTGCTGTTCCCTCAATCTGATAGGTTC
CAGCCTTATATGCAGGAGGTGGETGCCCTTCCTGGCCAGGCTCAGCAARCAGGCTAAGCACATGTCA
TATTGAAGGTGATGACCTGCATATCCAGAGGAATGTGCAAARGCTGAAGGACACAGTGAARAAGC
TTGGAGAGAGTGGAGAGATCAAAGCAATTGGAGAACTGGATTTGCTGTTTATGTCTCTGAGARAT
GCCTGCATTIGACCAGAGCARAGCTGAAAAATGAATAACTAACCCCCTTTCCCTGCTAGARATAA
CAATTAGATGCCCCAAAGCGATTTTTTTTAACCAAAAGGAAGATGGGAAGCCAARCTCCATCATG
ATGGGTGGATTCCAAATGAACCCCTGCGTTAGTTACARARGGAAACCAATGCCACTTTTGTTTATA
AGACCAGAAGGTAGACTTTCTAAGCATAGATATTTATTGATAACATTTCATTGTAACTGGTGTTC
TATACACAGARAACAATTTATTTTTTAAATAATTGTCTTTTTCCATAAARAARGATTACTTTCCAT
TCCTTTAGGGGAARAAACCCCTAAATAGCTTCATGTTTCCATAATCAGTACTTTATATTTATARA
TGTATTTATTATTATTATAAGACTGCATITTATTTATATCATTTTATTAATATGGATTTATTTAT
AGAAACATCATTCGATATTGCTACTTGAGTGTAAGGCTAATATTGATATTTATGACAATAATTAT
AGAGCTATAACATGTTTATTTGACCTCAATAAACACTTGGATATCCC
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FIGURE 154

MARLOKSVSSFLMGTLATSCLLLLALLVQGGARAPI SSHCRLDKSNFQQPYITNRTFMLAKEASL
ADNNTDVRLIGEKLEFHGVSMSERCYLMKCOVLNEFTLEEVLEPQOSDRFQPYMQEVVPFLARLSNRLS
TCHIEGDDLHIORNVOKLKDTVKKLGESGEIKAIGELDLLEFMSLRNACI

Important features of the protein:
Signal peptide:

amino acids 1-33

N-glycosylation sites.
amino acids 54-58, 68-72, 97-101

N-myristoylation sites.

amino acids 14-20, 82-88

Prokaryotic membrane lipoprotein lipid attachment site.
amino acids 10-21
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FIGURE 155

GGCTTGCTGARAATARRAATCAGGACTCCTAACCTGCTCCAGTCAGCCTGCTTCCACGAGGCLTGT

CAGTCAGTGCCCGACTTGTGACTGAGT GTGCAGTGCCCAGCATGTACCAGGTCAGTGCAGAGGGC
TGCCTGAGGGCTGTGCTGAGAGGGAGAGGAGCAGAGATGCTGCTGAGGGTGGAGGGAGGCCAAGT
TGCCAGGTTTGGGGECTCGGEGCCAAGTGGAGTGAGARACTGGGATCCCAGGGGGAGGGTGCAGAT
GARGGGAGCGACCCAGATTAGGTGAGGACAGTTCTCTCATTAGCCTTTTCCTACAGGTGGTTGCAT
TCTTGGCAATGGTCATGGGAACCCACACCTACAGCCACTGGCCCAGCTGCTGCCCCAGCARAGGG
CAGGACACCTCTGAGGAGCTGCTCAGGTGGAGCACTGTGCCTGTGCCTCCCCTAGAGCCTGCTAG
GCCCAACCGCCACCCAGAGTCCTGTAGGGCCAGTGAAGATGGACCCCTCARCAGCAGGGCCATCT
CCCCCTGGAGATATGAGTTGGACAGAGACTTGAACCGGCTCCCCCAGGACCTGTACCACGCCCGT
TGCCTGTGCCCGCACTGCGTCAGCCTACAGACAGGCTCCCACATGGACCCCCGGGGCAACTCGGA
GCTGCTCTACCACAACCAGACTGTCTTCTACAGGCGGCCATGCCATGGCGAGAAGGGCACCCACA
AGGGCTACTGCCTGGAGCGCAGGCTGTACCGTGTTTCCTTAGCTTGTGTGTGTGTGLCGGCCCCET
GIGATGGGCTAGCCGGACCTGCTGGAGGCTGGTCCCTTTTTGGGAARCCTGGAGCCAGGTGTACA
ACCACTTGCCATGAAGGGCCAGGATGCCCAGATGCTTGGCCCCTGTGRAGTGCTGTCTGGAGCAG
CAGGATCCCGGGACAGGATGGGGEGECTTTGGGGAARACCTGCACTTCTGCACATTTTGARARGAG
CAGCTGCTGCTTAGGGCCGCCEGARAGCTGGTGTCCTGTCATTTTCTCTCAGGAAAGGTTTTCARR
GTTCTGCCCATTTCTGGAGGCCACCACTCCTGTCTCTTCCICTTTTCCCATCCCCTGCTACCCTG
GCCCAGCACAGGCACTTTCTAGATATTTCCCCCTTGCTGGAGAAGARAGAGCCCCTGGTTTTATT
TGTTTIGTTTACTCATCACTCAGTGAGCATCTACTTTGGGTGCATTCTAGTGTAGTTACTAGTICTT
TTGACATGGATGATTCTGAGGAGGAAGCTGTTATTGAATGTATAGAGATTTATCCARATAAATAT
CTTTATTTAAAAATGAAAAA
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FIGURE 156

MRERPRLGEDSSLISLFLQVVAFLAMVMGTHTYSHWPSCCPSKGODTSEELLRWSTVEVPPLEPA
RPNRHPESCRASEDGPLNSRAISPWRYELDRDLNRLPODLYHARCLCPHCVSLOTGSHMDPRGNS
ELLYHNQTVEFYRRPCHGEKGTHKGYCLERRLYRVSLACVCVRPRVMG

Inmportant features of the protein:
Signal peptide:

amino acids 1-32

N-glycosylation site.

amino acids 136-140

Tyrosine kinase phosphorylation site.

amino acids 127-135

N-myristoylation sites.

amino acids 44-50, 150-~156
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FIGURE 157

COGCGATGLCGCICEIGCIGCIAAGCC TGELCGCGCTGTGCAGGAGUGCCGETACTLTGAGAGLC

GACCGTTCAATGTGGCTCTGAAACTGGGCCATCTCCAGAGTGGAIGCTAtAACATGATCTAATCC
CCGGAGACTTGAGGGACCTCCGAGTAGAACCTGTTACAACTAGTGTTGCAACAGGGGACTATTCA
ATTTTGATGARATGTAAGCTGGGTACTCCGGGCAGATGCCAGCATCCGCTTGTTGAAGGCCACCAA
GATTTGTGTGACGGGCAARAGCARCTTCCAGTCCTACAGCTGTGTGAGGTGCAATTACACAGAGS
CCTTCCAGACTCAGACCAGACCCTCTGGTGGTAAATGGACATTTTCCTACATCGGCTTCCCTGTA
GAGCTGAACACAGTCTATTTCATTGGGGCCCATAATATTCCTAATGCAAATATGAATGAAGATGE
CCCTTCCATGTCTGTGAATTTCACCTCACCAGGCTGCCTAGACCACATARTGAAATATAARAAAA
AGTGTGTCAAGGCCGGAAGCCTGTGGCGATCCGAACATCACTGCTTGTAAGAAGAATGAGGAGACA
GTAGAAGTGAACTTCACAACCACTCCCCIGGGARACAGATACATGGC TCTTATCCARCACAGCAC
TATCATCGGGTTTTCTCAGGTGTTTGAGCCACACCAGAAGARACAAACGCGAGCTTCAGTGGTGA
TTCCAGTGACTGGGGATAGTGAAGGTGCTACGGTGCAGCTGACTCCATATTTTCCTACTTGTGGC
AGCGACTGCATCCGACATAAAGGAACAGTTIGTGCTCTGCCCACARAACAGGCGTCCCTTTCCCTCT
GGATARCAACARAAGCAAGCCGGGAGGCTGGCTGCCTCTCCTCCTIGCTGTCTCTGCTGGTGGCCA
CATGGGTGCTGGTGGCAGGGATCTATCTAATGTGGAGGCACGARAGGATCAAGAAGACTTCCTTT
TCTACCACCACACTACTGCCCCCCATTAAGGTTCTTGTGGTTTACCCATCTGARAATATGTTTCCA
TCACACAATTTGTTACTTCACTGAATTTCTTCAARACCATTGCAGAAGTGAGGTCATCCTTGAAA
AGTGGCAGAAAAAGAAAATAGCAGAGATGGGTCCAGTGCAGTGGCTTGCCACTCAARAGARGGCA
GCAGACAAAGTCGTICTTCCTTCTTTCCAATGACGTCAACAGTGTGTGCGATGGTACCTGTGGCAA
GAGCGAGGGCAGTCCCAGTGAGAACTCTCAAGACCTCTTCCCCCTTGCCTTTAACCTTTTCTGCA
GTGATCTAAGAAGCCAGATTCATCTGCACARATACGTGGTGETCTACT TTAGAGAGATTGATACA
ARAGACGATTACAATGCTCTCAGTGTCTGCCCCAAGTACCACCTCATGAAGGATGCCACTGCTTT
CTGTGCAGAACTTCTCCATGTCAAGCAGCAGGTGTCAGCAGGAAAAAGATCACAAGCCTGCCACG
ATGGCTGCTGCTCCTTGTAG
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FIGURE 158

MSLVLLSLAALCRSAVPREPTVQCGSETGPSPEWMLQHDLIPGDLRDLRVEPVTTSVATGDY STLMNVSWV
LRADASIRLLKATKICVIGKSNFQSY SCVRCNYTEAFQTQTRPSGGKWTEFSY IGFPVELNTVYFIGAHNIP
NANMNEDGPSMSVNETSPGCLDHIMKYKKKCVKAGSLWDPN ITACKKNEETVEVNETTTPLGNRYMALTQH
STIIGESQVEEPHQKKQTRASVVIPVTGDSEGATVQLTPY FPTCGSDCIRHKGTVVLCPQTGYPFPLDNNK
SKPGGWLPLLLLSLLVATWVLVAGIYLMWRHERIKKTSFSTTTLLPPIKVLVVYPSEICFHHTICYETEFL
QNHCRSEVILEKWQKKKIARMGPVQWLATOKKAADKVVFLLSNDVNSVCDGTCGKSEGSPSENSQDLFPLA
FNLFCSDLRSQIHLHKYVVVYFREIDTKDDYNALSVCPKYHLMKDATAFCAELLHVKQQVSAGKRSQACHD
GCC3L

Important features of the protein:
Signal peptide:

amine acids 1-14

Transmembrane domain:

amino acids 29%0-309

N-glycosylation sites.
amino acids 67 - 71, 103 - 107, 156 -~ 160, 183 - 187, 197 - 201 and 283
- 287

cAMP- and cGMP-dependent protein kinase phosphorylation sites.
amino acids 228 - 232 and 319 - 323

Casein kinase II phosphorylation sites.

amino acids 178 - 182, 402 - 406, 414 - 418 and 453 - 457

N-myristoylation site.

amino acids 116-122

Amidation site.

amine acids 488-452
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FIGURE 159

AGCCACCAGCGCAACATGACAGTGAAGACCCTGCAT GGCCCAGCCATGGICAAG TACTTGCTGC T

GTCGATATTGGGGCTTGCCTTTCTGAGTGAGGCGGCAGCTCGGARAATCCCCAAAGTAGGACATA
CTTITTTCCAARAAGCCTGAGAGTTGCCCGCCTGTGCCAGGAGGTACTATGAAGCTTGACATTGGC
ATCATCAATGAAAACCAGCGCGTTTCCATGTCACGTAACAT CGAGP\GCCGCTCCACCTCCCCCTG
GAATTACACTGTCACTTGGGACCCCARCCGGTACCCCTCGGARGTTGTACAGGCCCAGTGTAGGA
ACTTGGGCTGCATCAATGCTCAAGGAAAGGAAGACATCTCCATGAATTCCGTTCCCATCCAGCAA
GAGACCCTGGTCGTCCGGAGGAARGCACCAAGGCTGCTCTGTTTCTTTCCAGT TGGAGRAGGTGET
GGTGACTGTTGGCTGCACCTGCGTCACCCCTGTCATCCACCATGTGCAGTAAGAGGTGCATATCC
ACTCAGCTGAAGAAG
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FIGURE 160

MTVKTLHGPAMVKYLLLSILGLAFLSEAAARKIPKVGHTFFQKPESCPPVPGGSMKLDIGIINEN

QRVSMERNIESRSTSPWNYTVIWDPNRYPSEVVQAQCRNLGCINAQGKEDISMNSVPIQQETLVV
RRKHQGCSVSFQLEKVLVIVGCTCVTPVIHHVQ

Signal sequence:

amino acids 1-30

N-glycosylation site.

amino acids 83-87

N~myristoylation sites.

amino acids 106-111, 136-141
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FIGURE 161

ACACTGGCCARACAAAANCGARAGCACTCCGTGCTGGAAGTAGGAGGAGAGTCAGGACTCCCAGG
ACAGAGAGTGCACRAACTACCCAGCACAGCCCCLCTCCGCCCCCTCTGGAGGCTGARGAGGGATTC
CAGCCCCTGCCACCCACAGACACGGEGCTGACTGGEGTGTCTGCCCCCCT TGGGEEEGEEGECAGCAL
AGGGCCTCAGGCCTGGGTGCCACCTGGCACCTAGAAGATGCCTGTGCCCTGGTECTTGCTGTCCT
TGGCACTGGGCCCGAAGCCCAGTGEGTCCTITTICTCTGGAGAGGCTTGTGGGGCCTCAGGACGCTACT
CACTGCTCTCCGGGCCTCTCCTGCCGCCTCTGGGACAGTGACATACTCTGCCTGCCTGGGGACAT
CGTGCCTGCTCCGGGCCCCGTGCTGGCGCCTACGCACCTGCAGACAGAGCTGETGCTGAGGTGLC
AGAAGGAGACCGACTGTGACCTCTGTCTGCGTGTGGCTGTCCACTTGGCCGTGCATGGGCACTGS
GAAGAGCCTGAAGATGAGGAARAGTTTGGAGGAGCAGCTGACTCAGGGGTGGAGGAGCCTAGGAA
TGCCTCTCTCCAGGCCCAAGTCGTGCTCTCCTTCCAGGCCTACCCTACTGCCCGCTGCGTCCTGE
TGGAGGTGCRAGTGCCTGLTGCCCTTGTGCAGTTTGGTCAGTCTGTGGGCTCTGTGGTATATGAC
TGCTTCGAGGCTGCCCTAGGGAGTGAGGTACGAATCTGGTCCTATACTCAGCCCAGGTACGAGAA
GGAACTCRACCACACACAGCAGCTGCCTGCCCTGCCCTGGCTCAACGTGTCAGCAGATGGTGACA
ACGTGCATCTGGTTCTGAATGTCTCTGAGGAGCAGCACTTCGGCCTCTCCCTGTACTGGAATCAG
GTCCAGGGCCCCCCARAACCCCGGTGGCACAARAACCTGACTGGACCGCAGATCATTACCTTGAA
CCACACAGACCTGGTTCCCTGCCTCTGTATTCAGGTGTGGCCTCTGGAACCTGACTCCGTTAGGA
CGAACATCTGCCCCTTCAGGGAGGACCCCCGCGCACACCAGAACCTCTGGCAAGCCGCCCGACTG
CGACTGCTGACCCTGCAGAGCTGGCTGCTGGACGCACCGETGCTCGCTGCCCGCAGAAGCGGCALT
GTGCTGGCGGGCTCCGGEETGEGGACCCCTGCCAGCCACTGGTCCCACCGCTTTCCTGGGAGAALG
TCACTGTGGACRAAGGTTCTCGAGTTCCCATTGCTGAAAGGCCACCCTAACCTCTGTGTTCAGGTG
AACAGCTCGGAGAAGCTGCAGCTGCAGGAGTGCTTGTGGGCTGACTCCCTGGGGCCTCTCAAAGA
CGATGTGCTACTGTTGGAGACACGAGGCCCCCAGGACRACAGATCCCTCTGTGCCTTGGARACCCA
GTGGCTGTACTTCACTACCCAGCARAGCCTCCACGAGGGCAGCTCGCCTTGGAGAGTACTTACTA
CARGACCTGCAGTCAGGCCAGTGTCTGCAGCTATGGGACGATGACTTGGGAGCGCTATGGGCCTG
CCCCATGGACARATACATCCACAAGCGCTGGGCCCTCGTGTGGCTGGCCTGCCTACTCTTTGCCG
CTGCGCTTTCCCTCATCCTCCTTCTCARAAAGGATCACGCGAAAGGGTGGCTGAGGCTCTTGARA
CAGGACGTCCGCTCGEGEGCGECCGCCAGEGGECCGCGCEGCTCTGCTCCTCTACTCAGCCGATGA
CTCGGETTTCGAGCGCCTGETGGEGCGLCCTGGCETCEGCCCTGTGCCAGCTGCCGLTGCGLGTGE
CCGTAGACCTGTGGAGCCGTCGTGARCTGAGCGCGCAGGGGCCCGTGGCTTGGT TTCACGCGTCAG
CGGCGCCAGACCCTGCAGGAGGGCGEGLCGTGGTGGTCTTGCTCTTCTCTCCCGGTGCGGTGGCGCT
GTGCAGCGAGTGGCTACAGGATGGGGTGTCCGGGCCCGGGGCGCACGGCCCGCACGACGCCTTCC
GCGCCTCGCTCAGCTGCETGCTGCCCGACTTCTTGCAGGGCCEGGCGCCCGGCAGCTACGTCGGE
GCCTGCTTCGACAGGCTGCTCCACCCGGACGCCGTACCCGCCCTTTTCCGCACCGTGCCCGTCTT
CACACTGCCCICCCAACTGCCAGACT TCCTGGGGGCCCTGCAGCAGCCTCGCGCCCCGCGTTCCG
GGCGGCTCCAAGAGAGAGCGGAGCAAGTGTCCCGGGCCCTTCAGCCAGCCCTGGATAGCTACTTC
CATCCCCCGGGGACTCCCGCGCCGGGACGCGGGGTGGGACCAGGGGCGGGACCTGGGGCGGGGGA
CGGGACTTAAATARAGGCAGACGCTGTTTTTCTAAAAARA
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FIGURE 162

MPVEWFLLSLALGRSPVVLSLERLVGPQDATHCS PGLSCRLWDSDILCLPGDIVPAPGPVLAPTHLQTELV

LRCQKETDCDLCLRVAVHLAVHGHWEEPEDEEKFGGAADSGVEEPRNASLQAQVVLSFQAYPTARCVLLEY
QVPARLVQFGQSVGSVVYDCFEAALGSEVRIWSY TOPRYEKELNHTQOLPALPWLNVSADGDNVHLVLNVS
EEQHFGLSLYWNQVQGPPEPRWHKNLTGPQIITLNHTDLVPCLCIQVWPLEPDSVRTNICPFREDPRAHQN
LWQAARLRLLTLQSWLLDAPCSLPAEAATCWRAPGGDPCQPLVPPLSWENVIVDKVLETPLLKGHPNLCVQ
VNSSERKLQLOECLWADSLGPLKDDVLLLETRGPQDNRSLCALEPSGCTSLEPSKASTRAARLGEY LLODLOS
GOCLOLWDDDLGALWACPMDKY THKRWALVWLACLL FAAATLSLILLLKKDHAKGWLRLLEODVRSGAAARG
RAALLLYSADDSGYERLVGALASALCQLPLRVAVDLWSRRELSAQGPVAWFHAQRROTLOEGGVVVLLESP
GAVALCSEWLQDGVSGPGAHGPHDAFRASLSCVLPDFLGGRAPGEYVGACFDRLLHPDAVPALFRTVPVET
LPSQLPDFLGALQUPRAPRSGRLOERAEQVSRALOPATDSY FHPPGTPAPGRGVGPGAGPGAGDGT

Signal sequence:

amino acids 1-20

Transmembrane domain.

amino acids 453-47%

N-glycosylation sites.
amince acids 118-121, 186-189, 198-201, 211-214, 238-241, 248-251,
334-337, 357-360, 391-394

Glycogaminoglycan attachment site.

amino acids 583-586

cAMP- and cGMP-dependent protein kinase phosphorylation site.

amine acids 552-555

N-myristoylation sites.
amine acids 107-112, 152-157, 319-324, 438-443, 516-521, 612-617,
692-697, €86-701, 700-705
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FIGURE 163

GGGAGGGL T CTGIGCCAGCCCLGATCGAGGACGU Y GCYGACCATCITGAC TG IGGGATCCCTGGCY
GCTCACGCCCCTGAGGACCCCTCGGATCTGCTCCAGCACGTGAAATTCCAGTCCAGCAACTTTGAE
AAACATCCTGACGTGGGACAGCGGGCCAGAGGGCACCCCAGACACGGTCTACAGCATCGAGTATA
AGACGTACGGAGAGAGGGACTGGGTGGCARAGAAGGGCTGTCAGCGGATCACCCGGAAGTCCTGC
AACCTGACGGTGGAGACGGGCAACCTCACGGAGCTCTACTATGCCAGGGTCACCGCT
GTCAGTGCGGGAGGCCGGTCAGCCACCARGATGACTGACAGGTTCAGCTCTCTGCAGCACACTAC
CCTCAAGCCACCTGATGTGACCTGTATCTCCAMAGTGAGATCGATTCAGATGATTGTTCATCCTA
CCCCCACGCCAATCCGTGCAGGCGATGGCCACCGGC TAACCCTGGAAGACATCTTCCATGACCTG
TTCTACCACTTAGAGCTCCAGGTCAACCGCACCTACCAAATGCACCT TGGAGGGAAGCAGAGAGA
ATATGAGTTCTTCGGCCTGACCCCTGACACAGAGTTCCTTGGCACCATCATGATTTGCGTTCCCA
CCTGGGCCAAGGAGAGTGCCCCCTACATGTGCCGAGTGARGACACTGCCAGACCGGACATGGACC
TACTCCTTCTCCGGAGCCTTCCTGTTCTCCATGGGCTTCCTCGTCGCAGTACTCTGCTACCTGAG
CTACAGATATGTCACCAAGCCGCCTGCACCTCCCAACTCCCTGAACGTCCAGCGAGTCCTGACTT
TCCAGCCGCTGCGCTTCATCCAGGAGCACGTCCTGATCCCTGTCTTTGACCTCAGCGGCCCCAGT
AGTCTGGCCCAGCCTGTCCAGTACTCCCAGATCAGGGTGTCTGGACCCAGGGAGCCCGCAGGAGT
TCCACAGCGGCATAGCCTGTCCGAGATCACCTACTTAGGCGGCAGCCAGACATCTCCATCCTCCAGC
CCTCCAACGTGCCACCTCCCCAGATCCTCTCCCCACTGTCCTATGCCCCARACGCTGCCCCTGAG
GTCGGGCCCCCATCCTATGCACCTCAGGTGACCCCCGAAGCTCAATTCCCATTCTACGCCCCACA
GGCCATCTCTAAGGTCCAGCCTTCCTCCTATGCCCCTCAAGCCACTCCGGACAGCTGGCCTCCCT
CCTATGGGGTATGCATGGAAGGTTCTGGCAAAGACTCCCCCACTGGGACACTTTCTAGTCCTAAR
CACCTTAGGCCTARAGGTCAGCTTCAGARAGAGCCACCAGCTGGARGCTGCATGTTAGGTGGCCT
TTCTCTGCAGGAGGTGACCTCCTTGGCTATGGAGGAATCCCAAGAAGCARAATCATTGCACCAGT
CCCTGGGGATTTGCACAGACAGAACATCTGACCCARATGTGCTACACAGTCGGGAGGARAGGGACA
CCACAGTACCTAAAGGGCCAGCTCCLCCTCCTCTCCTCAGTCCAGATCGAGGGCCACCCCATGTC
CCTCCCTTTGCAACCTCCTTCCGGTCCATGTTCCCCCTCGGACCAAGGTCCAAGTCCCTGGGGLC
TGCTGGAGTCCCTTGTGTGTCCCARAGGATGARGCCAAGAGCCCAGCCCCTGAGACCTCAGACCTG
GAGCAGCCCACAGAACTGGATTCTCTTTTCAGAGGCCTGGCCCTGACTGTGCAGTGGGAGTCCEQ
AGGGGAATGGGAAAGGCTTGGTGCTTCCTCCCTGTCCCTACCCAGTGTCACATCCTTGGC TGTCA
ATCCCATGCCTGCCCATGCCACACACTCTGCGATCTGGCCTCAGACGGGTGCCCTTGAGAGAAGC
AGAGGGAGTGGCATGCAGGGCCCCTGCCATGGGTGCGCTCCTCACCGGAACAAAGCAGCATGATA
AGGACTGCAGCGGGGGAGCTCTGGGGAGCAGCTTGTGTAGACAAGCGCETGCTCGCTGAGCCCTG
CAAGGCAGARATGACAGTGCAAGGAGGAAATGCAGGGAAACTCCCGAGGTCCAGAGCCCCACCTC
CTAACACCATGGATTCAARAGTGCTCAGGGRATTTGCCTCTCCTTGCCCCATTCCTGGCCAGTTTC
ACAATCTAGCTCGACAGAGCATGAGGCCCCTGCCTCTTCTGTCAT TG T TCARAGGTGGGAAGAGA
GCCTGGAARAGRACCAGGCCTGGAAARGAACCAGAAGGAGGCTGGGCAGAACCAGRACAACCTGC
ACTTCTGCCAAGGCCAGGGCCAGCAGGACGGCAGGACTCTAGGGAGGGGTGTGGCCTGCAGCTCA
TTCCCAGCCAGGGCAACTGCCTGACGTTGCACGATTTCAGCTTCATTCCTCTGATAGAACARAGC
GAAATGCAGGTCCACCAGGGAGGGAGACACACAAGCCTTTTCTGCAGGCAGGAGTTTCAGACCCT
ATCCTGAGAATGEGGTTTGAAAGGAAGGTCGAGGGCTGTGGCCCCTGGACGGGTACAATAACACAC
TGTACTGATGTCACAACTTTGCAAGCTCTGCCTTGGGTTCAGCCCATCTGGGCTCAAATTCCAGT
CTCACCACTCACAAGCTGTGTGACTTCAAACARATGAAATCAGTGCCCAGARCCTCGGTTTCCTC
ATCTGTAATGTGGGGATCATAACACCTACCTCATGGAGTTGTGGTGARGATGARATGAACGTCATG
TCTTTAARAGTGCTTAATAGTGCCTGGTACATGGGCAGTGCCCAATARACGGETAGCTATTTAAARA
AADAAAAR
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FIGURE 164

MRTLLTILTVGSLAAHAPEDPSDLLOHVKFQSSNFENILTWDSGPEGTPDTVYSIEYKTYGERDW
VAKKGCORITRKSCNLTVETGNLTELYYARVTAVSAGGRSATKMTDRESSLOHTTLKPPDVTCIS
KVRSIOMIVHPTPTPIRAGDGHRLTLEDIFHDLFYHLELQVNRTYOMHLGGKQREYEFEGLTPDT
EFLGTIMICVPTWAKESAPYMCRVKTLPDRTWTYSFSGAFLESMGFLVAVLCYLSYRYVTKPFPAP
PNSLNVQRVLTFQFLRFIQEHVLIPVEDLSGPSSLAQPVQYSQIRVSGPREPAGAPQRHSLSEIT
YLGOPDISILQPSNVPPPQILSPLSYAPNAAPEVGPESYAPQVIPEAQFPFYAPQAISKVQPSSY
APQATPDSWPPSYGVCMEGSGKDSPTGTLSSPKHLRPKGQLOKEPPAGSCMLGGLSLQEVTSLAM
EESQEAKSLHQPLGICTDRTSDPNVLHSGEEGTPQYLKGQLPLLSSVQIEGHPMSLPLQPPSGPC
SPSDOGPSPWGLLESLVCPKDEAKSPAPETSDLEQPTELDSLFRGLALTVQWES

Signal sequence.

amino acids 1-17

Transmembrane domain.

amino acids 233-250

N-glycosylation sites.
amino acids 80-83, 87-90, 172-175

N-myristoylation éites.

amino acids 11-1¢, 47-52, 102-107, 531-536, 565-570
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FIGURE 165

TGGCCTACTGGAAAAAAAAAAAAAAAAAAAAAAAGTCACCCGGGCCCGCGGTGGCCACAACATGG

CTGCGGCGCCGGGGCTGCTCTTCTGGCTGTTCGTGCTGEGEECECTCTEGTGGGETCCCGEGCCAG
TCGGATCTCAGCCACGGACGGCGTTTCICGGACCTCAAAGTGTGCGGGGACGAAGAGTGCAGCAT
GTTAATGTACCGTGGGARAAGCTCTTGAAGACTTCACGGGCCCTGATTGTCGTTTTGTGAATTTTA
ARRARGGTGACGATGTATATGTCTACTACARACTGGCAGGGGGATCCCTITGAACTTTGGGCTGGA
AGTGTTGAACACAGTTTTGGATATTTTCCAARAGATT TGATCAAGGTACTTCATAAATACACGGA
AGAAGAGCTACATATTCCAGCAGATGAGACAGACTTTGTCTGCTTTGAAGGAGGAAGAGATGATT
TTAATAGTTATAATGTAGAAGAGCTTTTAGGATCTTTGGAACTGGAGGACTCTGTACCTGRAGAG
TCGAAGAAAGCTGAAGAAGTTTCTCAGCACAGAGAGAAATCTCCTGAGGAGTCTCGGGGGCETGA
ACTTGACCCTGTGCCTGAGCCCGAGGCATTCAGAGCTGATTCAGAGGATGGAGAAGGTGCTTTCT
CAGAGAGCACCGAGGGGCTGCAGGGACAGCCCTCAGC TCAGGAGAGCCACCCTCACACCAGCGHT
CCTGCGGCTARACGCTCAGGGAGTGCAGTCTTCGTTGGACACTTTTGAAGAAATTCTGCACGATAA
ATTGAAAGTGCCGGGAAGCGARAGCAGAACTGGCAATAGTTCTCCTGCCTCGGTGCGAGCGGGAGA
AGACAGATGCTTACARAGTCCTGARARCAGRAATGAGTCAGAGAGGAAGTGGACAGTGCGTTATT
CATTACAGCAAAGGATTTCGT TGGCATCAAAATCTAAGTTTGTTTTACARAGATTGTTTTTAGTA
CTAAGCTIGCCTITGGCAGTTTGCATTT TTGAGCCAAACARAAAATATATTATTTTCCCTTCTAAGTA
AAAAAAAARAANRNLAAAAANDR
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FIGURE 166

MAAAPGLLFWLFVLGALWWVPGQSDLSHGRRFSDLKVCGDEECSMLMYRGKALEDFTGPDCREVN

FRKKGDDVYVYYKLAGGSLELWAGSVEHSFGYFPKDLIKVLHKYTEEELHIPADETDFVCFEGGRD
DENSYNVEELLGSLELEDSVPEESKKAEEVSQHREKSPEESRGRELDPVPEPEAFRADSEDGEGA
FSESTEGLOGQPSAQESHPHTSGPAANAQGVQSSLDTFEETILHDKLKVPGSESRTGNSSPASVER
EKTDAYKVLKTEMSQRGSGQCVIHYSKGFRWHONLSLFYKDCF

Important features of the protein:
Signal peptide:

amino acids 1-22

N-glycosylation site.

amino acids 294-298

cAMP- and cGMP-dependent protein kinase phosphorylation site.

amino acids 30-34

Tyrosine kinase phosphorylation site.

amino acids 67-76

N-myristoylation sites.
amino acids 205-211, 225-231, 277-283

Amidation site.

amino acids 28-32
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FIGURE 167

-CCAGGACCAGGGCGCACCGGCTCAGCCTCTCACTTGTCAGAGGCCGGGGAAGAGAAGCAAAGCGC
AACGGTGTGGETCCARAGCCEGGGCTTCTGCTTCGCCTCTAGGACATACACGGGACCCCCTAACTTC
AGTCCCCCAAACGCGCACCCTCGAAGTCTTGAACTCCAGCCCCGCACATCCACGCGCGGCACAGG
CGCGGCAGGCGGCAGGTCCCGGCCGAAGGCGATGCGCGCAGGGGGTCGGGCAGCTGGGCTCEGEC
GGCGGGAGTAGGGCCCGGCAGGGAGGCAGGGAGGCTGCATATTCAGAGTCGCGGGCTGCGCCCTG
GGCAGAGGCCGCCCTCGCTCCACGCAACACCTGCTGCTGCCACCGCGCCGCGATGAGCCGCGTGG
TCTCGCTGCTGCTGGGCGCCGCGCTGCTCTGCGGCCACGGAGCCTTCTGCCGCCGCETGGTCAGC
GGCCAAAAGGTGTGTTTTGCTGACTTCARGCATCCCTGCTACARARTGGCCTACTTCCATGAACT
GTCCAGCCGAGTGAGCTTTCAGGAGGCACGCCTGGCTTGTGAGAGTGAGGGAGGAGTCCTCCTCA
GCCTTGAGAATGAAGCAGARACAGAAGT TAATAGAGAGCATGTTGCAAAACCTGACARARCCCGGG
ACAGGGATTTCTGATGGTGATTTCTGGATAGGGCTTTGGAGGAATGGAGATGGGCARACATCTGG
TGCCTGCCCAGATCTCTACCAGTGGTCTGATGGARGCAATTCCCAGTACCGAAACTGGTACACAG
ATGAACCTICCTGCGGARGTGAAAAGTGTGTTGTGATGTATCACCAACCAACTGCCRATCCTGGC
CTTGGGGGTCCCTACCTTTACCAGTGGAATGATGACAGGTGTAACATGAAGCACAATTATATTTG
CAAGTATGAACCAGAGATTAATCCAACAGCCCCTGTAGARAAGCCTTATCTTACAAATCARCCAG
GAGACACCCATCAGAATGTGGTTGTTACTGAAGCAGGTATAATTCCCAATCTAATTTATGTTGTT
ATACCARCAATACCCCTGCTCTTACTGATACTGGTTGCTTTTGGAACCTGTTGTTTCCAGATGCT
GCATAAAAGTAAAGGAAGAACAARARCTAGTCCAAACCAGTCTACACTGTGGATTTCAAAGAGTA
CCAGAARAGARAGTGGCATGGAAGTATAATAACTCATTGACTTGGTTCCAGRATTTTGTARTTCT
GGATCTGTATAAGGAATGGCATCAGAACAATAGCTTGGAATGGCTTGAAATCACAAAGGATCTGC
AAGATGAACTGTAAGCTCCCCCTTGAGGCAAATATTARAGTAATTTTTATATGTCTATTATTTCA
TTTAAAGAATATGCTGTGCTAATAATGGAGTGAGACATGCTTATT TTGCTARAGGATGCACCCAA
ACTTCAARCTTCAAGCARATGAAATGGACAATGCAGATARAGTTGTTATCRACACGTCGGGAGTA
TGIGTGTTAGAAGCAATTCCTTTTATTTCTTICACCTTTCATAAGTTGTTATCTAGTCAATGTAR
TGTATATTGTATTGAAATTTACAGTGTGCARAAAGTATTTTACCTTTGCATAAGTGTTTGATARAA
ATGAACTGTTCTAATATTTATTTTTATGGCATCTCATTTTTCAATACATGCTCTTTTGATTARAAG
AAARCTTATTACTGTTGTCAARCTGAATTCACACACACACAAATATAGTACCATAGARARAGTTTGT
TTTCTCGAAATAATTCATCTTTCAGCTTCTCTGCTTITCGTCAATGTCTAGGAAATCTCTTCAGA
AATAAGAAGCTATTTCATTAAGTGTGATATAAACCTCCTCAAACATTTTACTTAGAGGCAAGGAT
TGTCTAATTTCAATTGTGCAAGACATGTGCCTTATAATTATTTTTAGCTTARAATTAARCAGATT
TTGTAATAATGTAACTTTGTTAATAGGTGCATAAACACTAATGCAGTCAATTTGAACAAARAGAAG
TGACATACACAATATARATCATATGTCTTCACACGTTGCCTATATAATGAGARGCAGCTCTCTGA
GGGTTCTGAAATCAATGTGGTCCCTCTCTTGCCCACTAARCRAARGATGETTGTTCGGGGTTTGGG
ATTGACACTGGAGGCAGATAGTTGCARAGTTAGTCTAAGGTTTCCCTAGCTGTATTTAGCCTICTG
ACTATATTAGTATACARAGAGGTCATGTGGTTGAGACCAGGTGAATAGTCACTATCAGTGTGGAG
ACAAGCACAGCACACAGACATTTTAGGAAGGARAAGGAACTACGAAATCGTGTGAARATGGGTTGG
AARCCCATCAGTGATCGCATATTCATTGATGAGGGTTTGCTTGAGATAGAARATGGTGGCTCCTTT
CTGTCTTATCTCCTAGTTTCTTCRAATGCTTACGCCTTGTTCTTCTCAAGAGARAGTTGTAACTCT
CTGGTCITCATATGICCCTGTGCTCCTTTTAACCAARATARAGAGTTCTTGTTTCTGGGGGARAAA
AAMARRAAAAARARAAARARAARAANAARAAARAA '




Patent Application Publication Sep. 25,2003 Sheet 168 of 168 US 2003/0180849 A1

FIGURE 168

MSRVVSLLLGARLLCGHGAFCRRVVSGOKVCFADFKHPCYKMAY FHELSSRVSFQEARLACESE
GGVLLSLENEAEQKLIESMLONLTKPGTGISDGDEWIGLWRNGDGOTSGACPDLYQWSDGESNSQ
YRNWYTDEPSCGSEKCVVMYHQP TANPGLGGPYLYQWNDDRCNMKHNY ICKYEPEINPTAPVEK
PYLTNQPGDTHONVVVTEAGI IPNLIYVVIPTIPLLLLILVAFGTCCFOMLHKSKGRTKTSPNQ
STLWISKSTRKESGMEV

Important features of the protein:
Signal peptide:

amino acids 1-21

Transmembrane domain:

amino acids 214-235

N-glycosylation sites.
amino acids 86-89, 255-258

cAMP- and cGMP~-dependent protein kinase phosphorylation site.

amino acids 266-269

N-myristoylation sites.
armino acids 27-32, 66-71, 91-%6, 93-98, 102-107, 109-114, 140~
145, 212-217
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BACKGROUND OF INVENTION

[0002] The present invention relates generally to the iden-
tification and isolation of novel DNA and to the recombinant
production of novel polypeptides.

[0003] Extracellular proteins play important roles in,
among other things, the formation, differentiation and main-
tenance of multicellular organisms. The fate of many indi-
vidual cells, e.g., proliferation, migration, differentiation, or
interaction with other cells, is typically governed by infor-
mation received from other cells and/or the immediate
environment. This information is often transmitted by
secreted polypeptides (for instance, mitogenic factors, sur-
vival factors, cytotoxic factors, differentiation factors, neu-
ropeptides, and hormones) which are, in turn, received and
interpreted by diverse cell receptors or membrane-bound
proteins. These secreted polypeptides or signaling molecules
normally pass through the cellular secretory pathway to
reach their site of action in the extracellular environment.

[0004] Secreted proteins have various industrial applica-
tions, including as pharmaceuticals, diagnostics, biosensors
and bioreactors. Most protein drugs available at present,
such as thrombolytic agents, interferons, interleukins, eryth-
ropoietins, colony stimulating factors, and various other
cytokines, are secretory proteins. Their receptors, which are
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membrane proteins, also have potential as therapeutic or
diagnostic agents. Efforts are being undertaken by both
industry and academia to identify new, native secreted
proteins. Many efforts are focused on the screening of
mammalian recombinant DNA libraries to identify the cod-
ing sequences for novel secreted proteins. Examples of
screening methods and techniques are described in the
literature [see, for example, Klein et al., Proc. Natl. Acad.
Sci. 93:7108-7113 (1996); U.S. Pat. No. 5,536,637)].

[0005] Membrane-bound proteins and receptors can play
important roles in, among other things, the formation, dif-
ferentiation and maintenance of multicellular organisms.
The fate of many individual cells, e.g., proliferation, migra-
tion, differentiation, or interaction with other cells, is typi-
cally governed by information received from other cells
and/or the immediate environment. This information is often
transmitted by secreted polypeptides (for instance, mitoge-
nic factors, survival factors, cytotoxic factors, differentiation
factors, neuropeptides, and hormones) which are, in turn,
received and interpreted by diverse cell receptors or mem-
brane-bound proteins. Such membrane-bound proteins and
cell receptors include, but are not limited to, cytokine
receptors, receptor kinases, receptor phosphatases, receptors
involved in cell-cell interactions, and cellular adhesin mol-
ecules like selectins and integrins. For instance, transduction
of signals that regulate cell growth and differentiation is
regulated in part by phosphorylation of various cellular
proteins. Protein tyrosine kinases, enzymes that catalyze that
process, can also act as growth factor receptors. Examples
include fibroblast growth factor receptor and nerve growth
factor receptor.

[0006] Membrane-bound proteins and receptor molecules
have various industrial applications, including as pharma-
ceutical and diagnostic agents. Receptor immunoadhesins,
for instance, can be employed as therapeutic agents to block
receptor-ligand interactions. The membrane-bound proteins
can also be employed for screening of potential peptide or
small molecule inhibitors of the relevant receptor/ligand
interaction.

[0007] Efforts are being undertaken by both industry and
academia to identify new, native receptor or membrane-
bound proteins. Many efforts are focused on the screening of
mammalian recombinant DNA libraries to identify the cod-
ing sequences for novel receptor or membrane-bound pro-
teins.

SUMMARY OF INVENTION

[0008] In one embodiment, the invention provides an
isolated nucleic acid molecule comprising a nucleotide
sequence that encodes a PRO polypeptide.

[0009] In one aspect, the isolated nucleic acid molecule
comprises a nucleotide sequence having at least about 80%
nucleic acid sequence identity, alternatively at least about
81% nucleic acid sequence identity, alternatively at least
about 82% nucleic acid sequence identity, alternatively at
least about 83% nucleic acid sequence identity, alternatively
at least about 84% nucleic acid sequence identity, alterna-
tively at least about 85% nucleic acid sequence identity,
alternatively at least about 86% nucleic acid sequence
identity, alternatively at least about 87% nucleic acid
sequence identity, alternatively at least about 88% nucleic
acid sequence identity, alternatively at least about 89%
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nucleic acid sequence identity, alternatively at least about
90% nucleic acid sequence identity, alternatively at least
about 91% nucleic acid sequence identity, alternatively at
least about 92% nucleic acid sequence identity, alternatively
at least about 93% nucleic acid sequence identity, alterna-
tively at least about 94% nucleic acid sequence identity,
alternatively at least about 95% nucleic acid sequence
identity, alternatively at least about 96% nucleic acid
sequence identity, alternatively at least about 97% nucleic
acid sequence identity, alternatively at least about 98%
nucleic acid sequence identity and alternatively at least
about 99% nucleic acid sequence identity to (a) a DNA
molecule encoding a PRO polypeptide having a full-length
amino acid sequence as disclosed herein, an amino acid
sequence lacking the signal peptide as disclosed herein, an
extracellular domain of a transmembrane protein, with or
without the signal peptide, as disclosed herein or any other
specifically defined fragment of the full-length amino acid
sequence as disclosed herein, or (b) the complement of the
DNA molecule of (a).

[0010] In other aspects, the isolated nucleic acid molecule
comprises a nucleotide sequence having at least about 80%
nucleic acid sequence identity, alternatively at least about
81% nucleic acid sequence identity, alternatively at least
about 82% nucleic acid sequence identity, alternatively at
least about 83% nucleic acid sequence identity, alternatively
at least about 84% nucleic acid sequence identity, alterna-
tively at least about 85% nucleic acid sequence identity,
alternatively at least about 86% nucleic acid sequence
identity, alternatively at least about 87% nucleic acid
sequence identity, alternatively at least about 88% nucleic
acid sequence identity, alternatively at least about 89%
nucleic acid sequence identity, alternatively at least about
90% nucleic acid sequence identity, alternatively at least
about 91% nucleic acid sequence identity, alternatively at
least about 92% nucleic acid sequence identity, alternatively
at least about 93% nucleic acid sequence identity, alterna-
tively at least about 94% nucleic acid sequence identity,
alternatively at least about 95% nucleic acid sequence
identity, alternatively at least about 96% nucleic acid
sequence identity, alternatively at least about 97% nucleic
acid sequence identity, alternatively at least about 98%
nucleic acid sequence identity and alternatively at least
about 99% nucleic acid sequence identity to (a) a DNA
molecule comprising the coding sequence of a full-length
PRO polypeptide cDNA as disclosed herein, the coding
sequence of a PRO polypeptide lacking the signal peptide as
disclosed herein, the coding sequence of an extracellular
domain of a transmembrane PRO polypeptide, with or
without the signal peptide, as disclosed herein or the coding
sequence of any other specifically defined fragment of the
full-length amino acid sequence as disclosed herein, or (b)
the complement of the DNA molecule of (a).

[0011] In a further aspect, the invention concerns an
isolated nucleic acid molecule comprising a nucleotide
sequence having at least about 80% nucleic acid sequence
identity, alternatively at least about 81% nucleic acid
sequence identity, alternatively at least about 82% nucleic
acid sequence identity, alternatively at least about 83%
nucleic acid sequence identity, alternatively at least about
84% nucleic acid sequence identity, alternatively at least
about 85% nucleic acid sequence identity, alternatively at
least about 86% nucleic acid sequence identity, alternatively
at least about 87% nucleic acid sequence identity, alterna-
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tively at least about 88% nucleic acid sequence identity,
alternatively at least about 89% nucleic acid sequence
identity, alternatively at least about 90% nucleic acid
sequence identity, alternatively at least about 91% nucleic
acid sequence identity, alternatively at least about 92%
nucleic acid sequence identity, alternatively at least about
93% nucleic acid sequence identity, alternatively at least
about 94% nucleic acid sequence identity, alternatively at
least about 95% nucleic acid sequence identity, alternatively
at least about 96% nucleic acid sequence identity, alterna-
tively at least about 97% nucleic acid sequence identity,
alternatively at least about 98% nucleic acid sequence
identity and alternatively at least about 99% nucleic acid
sequence identity to (a) a DNA molecule that encodes the
same mature polypeptide encoded by any of the human
protein cDNAs deposited with the ATCC as disclosed
herein, or (b) the complement of the DNA molecule of (a).

[0012] Another aspect the invention provides an isolated
nucleic acid molecule comprising a nucleotide sequence
encoding a PRO polypeptide which is either transmembrane
domain-deleted or transmembrane domain-inactivated, or is
complementary to such encoding nucleotide sequence,
wherein the transmembrane domain(s) of such polypeptide
are disclosed herein. Therefore, soluble extracellular
domains of the herein described PRO polypeptides are
contemplated.

[0013] Another embodiment is directed to fragments of a
PRO polypeptide coding sequence, or the complement
thereof, that may find use as, for example, hybridization
probes, for encoding fragments of a PRO polypeptide that
may optionally encode a polypeptide comprising a binding
site for an anti-PRO antibody or as antisense oligonucleotide
probes. Such nucleic acid fragments are usually at least
about 20 nucleotides in length, alternatively at least about 30
nucleotides in length, alternatively at least about 40 nucle-
otides in length, alternatively at least about 50 nucleotides in
length, alternatively at least about 60 nucleotides in length,
alternatively at least about 70 nucleotides in length, alter-
natively at least about 80 nucleotides in length, alternatively
at least about 90 nucleotides in length, alternatively at least
about 100 nucleotides in length, alternatively at least about
110 nucleotides in length, alternatively at least about 120
nucleotides in length, alternatively at least about 130 nucle-
otides in length, alternatively at least about 140 nucleotides
in length, alternatively at least about 150 nucleotides in
length, alternatively at least about 160 nucleotides in length,
alternatively at least about 170 nucleotides in length, alter-
natively at least about 180 nucleotides in length, alterna-
tively at least about 190 nucleotides in length, alternatively
at least about 200 nucleotides in length, alternatively at least
about 250 nucleotides in length, alternatively at least about
300 nucleotides in length, alternatively at least about 350
nucleotides in length, alternatively at least about 400 nucle-
otides in length, alternatively at least about 450 nucleotides
in length, alternatively at least about 500 nucleotides in
length, alternatively at least about 600 nucleotides in length,
alternatively at least about 700 nucleotides in length, alter-
natively at least about 800 nucleotides in length, alterna-
tively at least about 900 nucleotides in length and alterna-
tively at least about 1000 nucleotides in length, wherein in
this context the term “about” means the referenced nucle-
otide sequence length plus or minus 10% of that referenced
length. It is noted that novel fragments of a PRO polypep-
tide-encoding nucleotide sequence may be determined in a
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routine manner by aligning the PRO polypeptide-encoding
nucleotide sequence with other known nucleotide sequences
using any of a number of well known sequence alignment
programs and determining which PRO polypeptide-encod-
ing nucleotide sequence fragment(s) are novel. All of such
PRO polypeptide-encoding nucleotide sequences are con-
templated herein. Also contemplated are the PRO polypep-
tide fragments encoded by these nucleotide molecule frag-
ments, preferably those PRO polypeptide fragments that
comprise a binding site for an anti-PRO antibody.

[0014] In another embodiment, the invention provides
isolated PRO polypeptide encoded by any of the isolated
nucleic acid sequences hereinabove identified.

[0015] In a certain aspect, the invention concerns an
isolated PRO polypeptide, comprising an amino acid
sequence having at least about 80% amino acid sequence
identity, alternatively at least about 81% amino acid
sequence identity, alternatively at least about 82% amino
acid sequence identity, alternatively at least about 83%
amino acid sequence identity, alternatively at least about
84% amino acid sequence identity, alternatively at least
about 85% amino acid sequence identity, alternatively at
least about 86% amino acid sequence identity, alternatively
at least about 87% amino acid sequence identity, alterna-
tively at least about 88% amino acid sequence identity,
alternatively at least about 89% amino acid sequence iden-
tity, alternatively at least about 90% amino acid sequence
identity, alternatively at least about 91% amino acid
sequence identity, alternatively at least about 92% amino
acid sequence identity, alternatively at least about 93%
amino acid sequence identity, alternatively at least about
94% amino acid sequence identity, alternatively at least
about 95% amino acid sequence identity, alternatively at
least about 96% amino acid sequence identity, alternatively
at least about 97% amino acid sequence identity, alterna-
tively at least about 98% amino acid sequence identity and
alternatively at least about 99% amino acid sequence iden-
tity to a PRO polypeptide having a full-length amino acid
sequence as disclosed herein, an amino acid sequence lack-
ing the signal peptide as disclosed herein, an extracellular
domain of a transmembrane protein, with or without the
signal peptide, as disclosed herein or any other specifically
defined fragment of the full-length amino acid sequence as
disclosed herein.

[0016] In a further aspect, the invention concerns an
isolated PRO polypeptide comprising an amino acid
sequence having at least about 80% amino acid sequence
identity, alternatively at least about 81% amino acid
sequence identity, alternatively at least about 82% amino
acid sequence identity, alternatively at least about 83%
amino acid sequence identity, alternatively at least about
84% amino acid sequence identity, alternatively at least
about 85% amino acid sequence identity, alternatively at
least about 86% amino acid sequence identity, alternatively
at least about 87% amino acid sequence identity, alterna-
tively at least about 88% amino acid sequence identity,
alternatively at least about 89% amino acid sequence iden-
tity, alternatively at least about 90% amino acid sequence
identity, alternatively at least about 91% amino acid
sequence identity, alternatively at least about 92% amino
acid sequence identity, alternatively at least about 93%
amino acid sequence identity, alternatively at least about
94% amino acid sequence identity, alternatively at least
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about 95% amino acid sequence identity, alternatively at
least about 96% amino acid sequence identity, alternatively
at least about 97% amino acid sequence identity, alterna-
tively at least about 98% amino acid sequence identity and
alternatively at least about 99% amino acid sequence iden-
tity to an amino acid sequence encoded by any of the human
protein cDNAs deposited with the ATCC as disclosed
herein.

[0017] In a specific aspect, the invention provides an
isolated PRO polypeptide without the N-terminal signal
sequence and/or the initiating methionine and is encoded by
a nucleotide sequence that encodes such an amino acid
sequence as hereinbefore described. Processes for producing
the same are also herein described, wherein those processes
comprise culturing a host cell comprising a vector which
comprises the appropriate encoding nucleic acid molecule
under conditions suitable for expression of the PRO
polypeptide and recovering the PRO polypeptide from the
cell culture.

[0018] Another aspect the invention provides an isolated
PRO polypeptide which is either transmembrane domain-
deleted or transmembrane domain-inactivated. Processes for
producing the same are also herein described, wherein those
processes comprise culturing a host cell comprising a vector
which comprises the appropriate encoding nucleic acid
molecule under conditions suitable for expression of the
PRO polypeptide and recovering the PRO polypeptide from
the cell culture.

[0019] In yet another embodiment, the invention concerns
agonists and antagonists of a native PRO polypeptide as
defined herein. In a particular embodiment, the agonist or
antagonist is an anti-PRO antibody or a small molecule.

[0020] In a further embodiment, the invention concerns a
method of identifying agonists or antagonists to a PRO
polypeptide which comprise contacting the PRO polypep-
tide with a candidate molecule and monitoring a biological
activity mediated by said PRO polypeptide. Preferably, the
PRO polypeptide is a native PRO polypeptide.

[0021] In a still further embodiment, the invention con-
cerns a composition of matter comprising a PRO polypep-
tide, or an agonist or antagonist of a PRO polypeptide as
herein described, or an anti-PRO antibody, in combination
with a carrier. Optionally, the carrier is a pharmaceutically
acceptable carrier.

[0022] Another embodiment of the present invention is
directed to the use of a PRO polypeptide, or an agonist or
antagonist thereof as hereinbefore described, or an anti-PRO
antibody, for the preparation of a medicament useful in the
treatment of a condition which is responsive to the PRO
polypeptide, an agonist or antagonist thereof or an anti-PRO
antibody.

[0023] In other embodiments of the present invention, the
invention provides vectors comprising DNA encoding any
of the herein described polypeptides. Host cell comprising
any such vector are also provided. By way of example, the
host cells may be CHO cells, F. coli, or yeast. A process for
producing any of the herein described polypeptides is further
provided and comprises culturing host cells under conditions
suitable for expression of the desired polypeptide and recov-
ering the desired polypeptide from the cell culture.
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[0024] In other embodiments, the invention provides chi-
meric molecules comprising any of the herein described
polypeptides fused to a heterologous polypeptide or amino
acid sequence. Example of such chimeric molecules com-
prise any of the herein described polypeptides fused to an
epitope tag sequence or a Fc region of an immunoglobulin.

[0025] In another embodiment, the invention provides an
antibody which binds, preferably specifically, to any of the
above or below described polypeptides. Optionally, the
antibody is a monoclonal antibody, humanized antibody,
antibody fragment or single-chain antibody.

[0026] In yet other embodiments, the invention provides
oligonucleotide probes useful for isolating genomic and
c¢DNA nucleotide sequences or as antisense probes, wherein
those probes may be derived from any of the above or below
described nucleotide sequences.

[0027] In yet other embodiments, the present invention is
directed to methods of using the PRO polypeptides of the
present invention for a variety of uses based upon the
functional biological assay data presented in the Examples
below.

BRIEF DESCRIPTION OF DRAWINGS

[0028] FIG. 1 shows a nucleotide sequence (SEQ ID
NO:1) of a native sequence PRO180 ¢cDNA, wherein SEQ
ID NO:1 is a clone designated herein as “DNA26843-1389”.

[0029] FIG. 2 shows the amino acid sequence (SEQ ID
NO:2) derived from the coding sequence of SEQ ID NO:1
shown in FIG. 1.

[0030] FIG. 3 shows a nucleotide sequence (SEQ ID
NO:3) of a native sequence PRO218 ¢cDNA, wherein SEQ
ID NO:3 is a clone designated herein as “DNA30867-1335”.

[0031] FIG. 4 shows the amino acid sequence (SEQ ID
NO:4) derived from the coding sequence of SEQ ID NO:3
shown in FIG. 3.

[0032] FIG. 5 shows a nucleotide sequence (SEQ ID
NO:5) of a native sequence PRO263 ¢cDNA, wherein SEQ
ID NO:5 is a clone designated herein as “DNA34431-1177".

[0033] FIG. 6 shows the amino acid sequence (SEQ ID
NO:6) derived from the coding sequence of SEQ ID NO:5
shown in FIG. 5.

[0034] FIG. 7 shows a nucleotide sequence (SEQ ID
NO:7) of a native sequence PRO295 ¢cDNA, wherein SEQ
ID NO:7 is a clone designated herein as “DNA38268-1188”.

[0035] FIG. 8 shows the amino acid sequence (SEQ ID
NO:8) derived from the coding sequence of SEQ ID NO:7
shown in FIG. 7.

[0036] FIG. 9 shows a nucleotide sequence (SEQ ID
NO:9) of a native sequence PRO874 ¢cDNA, wherein SEQ
ID NO:9 is a clone designated herein as “DNA40621-1440".

[0037] FIG. 10 shows the amino acid sequence (SEQ ID
NO:10) derived from the coding sequence of SEQ ID NO:9
shown in FIG. 9.

[0038] FIG. 11 shows a nucleotide sequence (SEQ ID
NO:11) of a native sequence PRO300 ¢cDNA, wherein SEQ
ID NO:11 is a clone designated herein as “DNA40625-
1189”.
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[0039] FIG. 12 shows the amino acid sequence (SEQ ID
NO:12) derived from the coding sequence of SEQ ID NO:11
shown in FIG. 11.

[0040] FIG. 13 shows a nucleotide sequence (SEQ ID
NO:13) of a native sequence PRO1864 cDNA, wherein SEQ
ID NO:13 is a clone designated herein as “DNA45409-
2511”.

[0041] FIG. 14 shows the amino acid sequence (SEQ ID
NO:14) derived from the coding sequence of SEQ ID NO:13
shown in FIG. 13.

[0042] FIG. 15 shows a nucleotide sequence (SEQ ID
NO:15) of a native sequence PRO1282 cDNA, wherein SEQ
ID NO:15 is a clone designated herein as “DNA45495-
15507.

[0043] FIG. 16 shows the amino acid sequence (SEQ ID
NO:16) derived from the coding sequence of SEQ ID NO:15
shown in FIG. 15.

[0044] FIG. 17 shows a nucleotide sequence (SEQ ID
NO:17) of a native sequence PRO1063 cDNA, wherein SEQ
ID NO:17 is a clone designated herein as “DNA49820-
14277.

[0045] FIG. 18 shows the amino acid sequence (SEQ ID
NO:18) derived from the coding sequence of SEQ ID NO:17
shown in FIG. 17.

[0046] FIG. 19 shows a nucleotide sequence (SEQ ID
NO:19) of a native sequence PRO1773 cDNA, wherein SEQ
ID NO:19 is a clone designated herein as “DNA56406-
1704”.

[0047] FIG. 20 shows the amino acid sequence (SEQ ID
NO:20) derived from the coding sequence of SEQ ID NO:19
shown in FIG. 19.

[0048] FIG. 21 shows a nucleotide sequence (SEQ ID
NO:21) of a native sequence PRO1013 cDNA, wherein SEQ
ID NO:21 is a clone designated herein as “DNA56410-
1414”7,

[0049] FIG. 22 shows the amino acid sequence (SEQ ID
NO:22) derived from the coding sequence of SEQ ID NO:21
shown in FIG. 21.

[0050] FIG. 23 shows a nucleotide sequence (SEQ ID
NO:23) of a native sequence PRO937 cDNA, wherein SEQ
ID NO:23 is a clone designated herein as “DNA56436-
1448”.

[0051] FIG. 24 shows the amino acid sequence (SEQ ID
NO:24) derived from the coding sequence of SEQ ID NO:23
shown in FIG. 23.

[0052] FIG. 25 shows a nucleotide sequence (SEQ ID
NO:25) of a native sequence PRO842 cDNA, wherein SEQ
ID NO:25 is a clone designated herein as “DNAS56855-
14477.

[0053] FIG. 26 shows the amino acid sequence (SEQ ID
NO:26) derived from the coding sequence of SEQ ID NO:25
shown in FIG. 25.

[0054] FIG. 27 shows a nucleotide sequence (SEQ ID
NO:27) of a native sequence PRO1180 cDNA, wherein SEQ
ID NO:27 is a clone designated herein as “DNAS56860-
15107.
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[0055] FIG. 28 shows the amino acid sequence (SEQ ID
NO:28) derived from the coding sequence of SEQ ID NO:27
shown in FIG. 27.

[0056] FIG. 29 shows a nucleotide sequence (SEQ ID
NO:29) of a native sequence PRO831 ¢cDNA, wherein SEQ
ID NO:29 is a clone designated herein as “DNAS56862-
13437,

[0057] FIG. 30 shows the amino acid sequence (SEQ ID
NO:30) derived from the coding sequence of SEQ ID NO:29
shown in FIG. 29.

[0058] FIG. 31 shows a nucleotide sequence (SEQ ID
NO:31) of a native sequence PRO1115 cDNA, wherein SEQ
ID NO:31 is a clone designated herein as “DNAS56868-
1478”.

[0059] FIG. 32 shows the amino acid sequence (SEQ ID
NO:32) derived from the coding sequence of SEQ ID NO:31
shown in FIG. 31.

[0060] FIG. 33 shows a nucleotide sequence (SEQ ID
NO:33) of a native sequence PRO1277 cDNA, wherein SEQ
ID NO:33 is a clone designated herein as “DNAS56869-
15457,

[0061] FIG. 34 shows the amino acid sequence (SEQ ID
NO:34) derived from the coding sequence of SEQ ID NO:33
shown in FIG. 33.

[0062] FIG. 35 shows a nucleotide sequence (SEQ ID
NO:35) of a native sequence PRO1074 cDNA, wherein SEQ
ID NO:35 is a clone designated herein as “DNA57704-
14527,

[0063] FIG. 36 shows the amino acid sequence (SEQ ID
NO:36) derived from the coding sequence of SEQ ID NO:35
shown in FIG. 35.

[0064] FIG. 37 shows a nucleotide sequence (SEQ ID
NO:37) of a native sequence PRO1344 cDNA, wherein SEQ
ID NO:37 is a clone designated herein as “DNAS58723-
1588”.

[0065] FIG. 38 shows the amino acid sequence (SEQ ID
NO:38) derived from the coding sequence of SEQ ID NO:37
shown in FIG. 37.

[0066] FIG. 39 shows a nucleotide sequence (SEQ ID
NO:39) of a native sequence PRO1136 cDNA, wherein SEQ
ID NO:39 is a clone designated herein as “DNAS57827-
14937,

[0067] FIG. 40 shows the amino acid sequence (SEQ ID
NO:40) derived from the coding sequence of SEQ ID NO:39
shown in FIG. 39.

[0068] FIG. 41 shows a nucleotide sequence (SEQ ID
NO:41) of a native sequence PRO1109 cDNA, wherein SEQ
ID NO:41 is a clone designated herein as “DNAS58737-
14737,

[0069] FIG. 42 shows the amino acid sequence (SEQ ID
NO:42) derived from the coding sequence of SEQ ID NO:41
shown in FIG. 41.

[0070] FIG. 43 shows a nucleotide sequence (SEQ ID
NO:43) of a native sequence PRO1003 cDNA, wherein SEQ
ID NO:43 is a clone designated herein as “DNAS58846-
14097,
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[0071] FIG. 44 shows the amino acid sequence (SEQ ID
NO:44) derived from the coding sequence of SEQ ID NO:43
shown in FIG. 43.

[0072] FIG. 45 shows a nucleotide sequence (SEQ ID
NO:45) of a native sequence PRO1138 cDNA, wherein SEQ
ID NO:45 is a clone designated herein as “DNAS58850-
1495”.

[0073] FIG. 46 shows the amino acid sequence (SEQ ID
NO:46) derived from the coding sequence of SEQ ID NO:45
shown in FIG. 45.

[0074] FIG. 47 shows a nucleotide sequence (SEQ ID
NO:47) of a native sequence PRO994 cDNA, wherein SEQ
ID NO:47 is a clone designated herein as “DNAS58855-
14227,

[0075] FIG. 48 shows the amino acid sequence (SEQ ID
NO:48) derived from the coding sequence of SEQ ID NO:47
shown in FIG. 47.

[0076] FIG. 49 shows a nucleotide sequence (SEQ ID
NO:49) of a native sequence PRO1069 cDNA, wherein SEQ
ID NO:49 is a clone designated herein as “DNA59211-
14507.

[0077] FIG. 50 shows the amino acid sequence (SEQ ID
NO:50) derived from the coding sequence of SEQ ID NO:49
shown in FIG. 49.

[0078] FIG. 51 shows a nucleotide sequence (SEQ ID
NO:51) of a native sequence PRO1411 cDNA, wherein SEQ
ID NO:51 is a clone designated herein as “DNA59212-
16277.

[0079] FIG. 52 shows the amino acid sequence (SEQ ID
NO:52) derived from the coding sequence of SEQ ID NO:51
shown in FIG. 51.

[0080] FIG. 53 shows a nucleotide sequence (SEQ ID
NO:53) of a native sequence PRO1129 ¢cDNA, wherein SEQ
ID NO:53 is a clone designated herein as “DNA59213-
14877.

[0081] FIG. 54 shows the amino acid sequence (SEQ ID
NO:54) derived from the coding sequence of SEQ ID NO:53
shown in FIG. 53.

[0082] FIG. 55 shows a nucleotide sequence (SEQ ID
NO:55) of a native sequence PRO1027 cDNA, wherein SEQ
ID NO:55 is a clone designated herein as “DNAS59605-
1418”.

[0083] FIG. 56 shows the amino acid sequence (SEQ ID
NO:56) derived from the coding sequence of SEQ ID NO:55
shown in FIG. 55.

[0084] FIG. 57 shows a nucleotide sequence (SEQ ID
NO:57) of a native sequence PRO1106 cDNA, wherein SEQ
ID NO:57 is a clone designated herein as “DNAS59609-
14707.

[0085] FIG. 58 shows the amino acid sequence (SEQ ID
NO:58) derived from the coding sequence of SEQ ID NO:57
shown in FIG. 57.

[0086] FIG. 59 shows a nucleotide sequence (SEQ ID
NO:59) of a native sequence PRO1291 cDNA, wherein SEQ
ID NO:59 is a clone designated herein as “DNA59610-
1556”.
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[0087] FIG. 60 shows the amino acid sequence (SEQ ID
NO:60) derived from the coding sequence of SEQ ID NO:59
shown in FIG. 59.

[0088] FIG. 61 shows a nucleotide sequence (SEQ ID
NO:61) of a native sequence PRO3573 cDNA, wherein SEQ
ID NO:61 is a clone designated herein as “DNAS59837-
25457

[0089] FIG. 62 shows the amino acid sequence (SEQ ID
NO.62) derived from the coding sequence of SEQ ID NO:61
shown in FIG. 61.

[0090] FIG. 63 shows a nucleotide sequence (SEQ ID
NO:63) of a native sequence PRO3566 cDNA, wherein SEQ
ID NO:63 is a clone designated herein as “DNAS59844-
25427

[0091] FIG. 64 shows the amino acid sequence (SEQ ID
NO:64) derived from the coding sequence of SEQ ID NO:63
shown in FIG. 63.

[0092] FIG. 65 shows a nucleotide sequence (SEQ ID
NO:65) of a native sequence PRO1098 cDNA, wherein SEQ
ID NO:65 is a clone designated herein as “DNAS59854-
1459”7,

[0093] FIG. 66 shows the amino acid sequence (SEQ ID
NO:66) derived from the coding sequence of SEQ ID NO:65
shown in FIG. 65.

[0094] FIG. 67 shows a nucleotide sequence (SEQ ID
NO:67) of a native sequence PRO1158 cDNA, wherein SEQ
ID NO:67 is a clone designated herein as “DNA60625-
1507”7.

[0095] FIG. 68 shows the amino acid sequence (SEQ ID
NO:68) derived from the coding sequence of SEQ ID NO:67
shown in FIG. 67.

[0096] FIG. 69 shows a nucleotide sequence (SEQ ID
NO:69) of a native sequence PRO1124 cDNA, wherein SEQ
ID NO:69 is a clone designated herein as “DNA60629-
1481”.

[0097] FIG. 70 shows the amino acid sequence (SEQ ID
NO:70) derived from the coding sequence of SEQ ID NO:69
shown in FIG. 69.

[0098] FIG. 71 shows a nucleotide sequence (SEQ ID
NO:71) of a native sequence PRO1287 cDNA, wherein SEQ
ID NO:71 is a clone designated herein as “DNA61755-
15547,

[0099] FIG. 72 shows the amino acid sequence (SEQ ID
NO:72) derived from the coding sequence of SEQ ID NO:71
shown in FIG. 71.

[0100] FIG. 73 shows a nucleotide sequence (SEQ ID
NO:73) of a native sequence PRO1335 cDNA, wherein SEQ
ID NO:73 is a clone designated herein as “DNA62812-
15947,

[0101] FIG. 74 shows the amino acid sequence (SEQ ID
NO:74) derived from the coding sequence of SEQ ID NO:73
shown in FIG. 73.

[0102] FIG. 75 shows a nucleotide sequence (SEQ ID
NO:75) of a native sequence PRO1315 cDNA, wherein SEQ
ID NO:75 is a clone designated herein as “DNA62815-
1576”.
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[0103] FIG. 76 shows the amino acid sequence (SEQ ID
NO:76) derived from the coding sequence of SEQ ID NO:75
shown in FIG. 75.

[0104] FIG. 77 shows a nucleotide sequence (SEQ ID
NO:77) of a native sequence PRO1357 cDNA, wherein SEQ
ID NO:77 is a clone designated herein as “DNA64881-
16027.

[0105] FIG. 78 shows the amino acid sequence (SEQ ID
NO:78) derived from the coding sequence of SEQ ID NO:77
shown in FIG. 77.

[0106] FIG. 79 shows a nucleotide sequence (SEQ ID
NO:79) of a native sequence PRO1356 cDNA, wherein SEQ
ID NO:79 is a clone designated herein as “DNA64886-
16017.

[0107] FIG. 80 shows the amino acid sequence (SEQ ID
NO:80) derived from the coding sequence of SEQ ID NO:79
shown in FIG. 79.

[0108] FIG. 81 shows a nucleotide sequence (SEQ ID
NO:81) of a native sequence PRO1557 cDNA, wherein SEQ
ID NO:81 is a clone designated herein as “DNA64902-
16677.

[0109] FIG. 82 shows the amino acid sequence (SEQ ID
NO:82) derived from the coding sequence of SEQ ID NO:81
shown in FIG. 81.

[0110] FIG. 83 shows a nucleotide sequence (SEQ ID
NO:83) of a native sequence PRO1347 cDNA, wherein SEQ
ID NO:83 is a clone designated herein as “DNA64950-
15907.

[0111] FIG. 84 shows the amino acid sequence (SEQ ID
NO:84) derived from the coding sequence of SEQ ID NO:83
shown in FIG. 83.

[0112] FIG. 85 shows a nucleotide sequence (SEQ ID
NO:85) of a native sequence PRO1302 cDNA, wherein SEQ
ID NO:85 is a clone designated herein as “DNA65403-
1565”.

[0113] FIG. 86 shows the amino acid sequence (SEQ ID
NO:86) derived from the coding sequence of SEQ ID NO:85
shown in FIG. 85.

[0114] FIG. 87 shows a nucleotide sequence (SEQ ID
NO:87) of a native sequence PRO1270 cDNA, wherein SEQ
ID NO:87 is a clone designated herein as “DNA66308-
15377.

[0115] FIG. 88 shows the amino acid sequence (SEQ ID
NO:88) derived from the coding sequence of SEQ ID NO:87
shown in FIG. 87.

[0116] FIG. 89 shows a nucleotide sequence (SEQ ID
NO:89) of a native sequence PRO1268 cDNA, wherein SEQ
ID NO:89 is a clone designated herein as “DNA66519-
15357,

[0117] FIG. 90 shows the amino acid sequence (SEQ ID
NO:90) derived from the coding sequence of SEQ ID NO:89
shown in FIG. 89.

[0118] FIG. 91 shows a nucleotide sequence (SEQ ID
NO:91) of a native sequence PRO1327 cDNA, wherein SEQ
ID NO:91 is a clone designated herein as “DNA66521-
1583”7,
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[0119] FIG. 92 shows the amino acid sequence (SEQ ID
NO:92) derived from the coding sequence of SEQ ID NO:91
shown in FIG. 91.

[0120] FIG. 93 shows a nucleotide sequence (SEQ ID
NO:93) of a native sequence PRO1328 cDNA, wherein SEQ
ID NO:93 is a clone designated herein as “DNA66658-
1584”.

[0121] FIG. 94 shows the amino acid sequence (SEQ ID
NO:94) derived from the coding sequence of SEQ ID NO:93
shown in FIG. 93.

[0122] FIG. 95 shows a nucleotide sequence (SEQ ID
NO:95) of a native sequence PRO1329 cDNA, wherein SEQ
ID NO:95 is a clone designated herein as “DNA66660-
1585”.

[0123] FIG. 96 shows the amino acid sequence (SEQ ID
NO:96) derived from the coding sequence of SEQ ID NO:95
shown in FIG. 95.

[0124] FIG. 97 shows a nucleotide sequence (SEQ ID
NO:97) of a native sequence PRO1340 cDNA, wherein SEQ
ID NO:97 is a clone designated herein as “DNA66663-
1598”.

[0125] FIG. 98 shows the amino acid sequence (SEQ ID
NO:98) derived from the coding sequence of SEQ ID NO:97
shown in FIG. 97.

[0126] FIG. 99 shows a nucleotide sequence (SEQ ID
NO:99) of a native sequence PRO1342 cDNA, wherein SEQ
ID NO:99 is a clone designated herein as “DNA66674-
1599”7,

[0127] FIG. 100 shows the amino acid sequence (SEQ ID
NO:100) derived from the coding sequence of SEQ ID
NO:99 shown in FIG. 99.

[0128] FIG. 101 shows a nucleotide sequence (SEQ ID
NO:101) of a native sequence PRO3579 cDNA, wherein
SEQ ID NO:101 is a clone designated herein as
“DNAG8862-2546”.

[0129] FIG. 102 shows the amino acid sequence (SEQ ID
NO:102) derived from the coding sequence of SEQID
NO:101 shown in FIG. 101.

[0130] FIG. 103 shows a nucleotide sequence (SEQ ID
NO:103) of a native sequence PRO1472 cDNA, wherein
SEQ ID NO:103 is a clone designated herein as
“DNAG8866-1644”.

[0131] FIG. 104 shows the amino acid sequence (SEQ ID
NO:104) derived from the coding sequence of SEQ ID
NO:103 shown in FIG. 103.

[0132] FIG. 105 shows a nucleotide sequence (SEQ ID
NO:105) of a native sequence PRO1461 cDNA, wherein
SEQ ID NO:105 is a clone designated herein as
“DNAG8871-1638”.

[0133] FIG. 106 shows the amino acid sequence (SEQ ID
NO:106) derived from the coding sequence of SEQ ID
NO:105 shown in FIG. 105.

[0134] FIG. 107 shows a nucleotide sequence (SEQ ID
NO:107) of a native sequence PRO1568 cDNA, wherein
SEQ ID NO:107 is a clone designated herein as
“DNAG68880-1676”.
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[0135] FIG. 108 shows the amino acid sequence (SEQ ID
NO:108) derived from the coding sequence of SEQ ID
NO:107 shown in FIG. 107.

[0136] FIG. 109 shows a nucleotide sequence (SEQ ID
NO:109) of a native sequence PRO1753 ¢cDNA, wherein
SEQ ID NO:109 is a clone designated herein as
“DNAG8883-1691”.

[0137] FIG. 110 shows the amino acid sequence (SEQ ID
NO:110) derived from the coding sequence of SEQ ID
NO:109 shown in FIG. 109.

[0138] FIG. 111 shows a nucleotide sequence (SEQ ID
NO:111) of a native sequence PRO1570 ¢cDNA, wherein
SEQ ID NO:111 is a clone designated herein as
“DNAG8885-1678.

[0139] FIG. 112 shows the amino acid sequence (SEQ ID
NO:112) derived from the coding sequence of SEQ ID
NO:111 shown in FIG. 111.

[0140] FIG. 113 shows a nucleotide sequence (SEQ ID
NO:113) of a native sequence PRO1446 cDNA, wherein
SEQ ID NO:113 is a clone designated herein as
“DNA71277-1636”.

[0141] FIG. 114 shows the amino acid sequence (SEQ ID
NO:114) derived from the coding sequence of SEQ ID
NO:113 shown in FIG. 113.

[0142] FIG. 115 shows a nucleotide sequence (SEQ ID
NO:115) of a native sequence PRO1565 ¢cDNA, wherein
SEQ ID NO:115 is a clone designated herein as
“DNA73727-1673”.

[0143] FIG. 116 shows the amino acid sequence (SEQ ID
NO:116) derived from the coding sequence of SEQ ID
NO:115 shown in FIG. 115.

[0144] FIG. 117 shows a nucleotide sequence (SEQ ID
NO:117) of a native sequence PRO1572 ¢cDNA, wherein
SEQ ID NO:117 is a clone designated herein as
“DNA73734-1680".

[0145] FIG. 118 shows the amino acid sequence (SEQ ID
NO:118) derived from the coding sequence of SEQ ID
NO:117 shown in FIG. 117.

[0146] FIG. 119 shows a nucleotide sequence (SEQ ID
NO:119) of a native sequence PRO1573 ¢cDNA, wherein
SEQ ID NO:119 is a clone designated herein as
“DNA73735-1681".

[0147] FIG. 120 shows the amino acid sequence (SEQ ID
NO:120) derived from the coding sequence of SEQ ID
NO:119 shown in FIG. 119.

[0148] FIG. 121 shows a nucleotide sequence (SEQ ID
NO:121) of a native sequence PRO1550 ¢cDNA, wherein
SEQ ID NO:121 is a clone designated herein as
“DNA76393-1664".

[0149] FIG. 122 shows the amino acid sequence (SEQ ID
NO:122) derived from the coding sequence of SEQ ID
NO:121 shown in FIG. 121.

[0150] FIG. 123 shows a nucleotide sequence (SEQ ID
NO:123) of a native sequence PRO1693 ¢cDNA, wherein
SEQ ID NO:123 is a clone designated herein as
“DNA77301-1708.

Sep. 25, 2003

[0151] FIG. 124 shows the amino acid sequence (SEQ ID
NO:124) derived from the coding sequence of SEQ ID
NO:123 shown in FIG. 123.

[0152] FIG. 125 shows a nucleotide sequence (SEQ ID
NO:125) of a native sequence PRO1566 cDNA, wherein
SEQ ID NO:125 is a clone designated herein as
“DNA77568-1626".

[0153] FIG. 126 shows the amino acid sequence (SEQ ID
NO:126) derived from the coding sequence of SEQ ID
NO:125 shown in FIG. 125.

[0154] FIG. 127 shows a nucleotide sequence (SEQ ID
NO:127) of a native sequence PRO1774 cDNA, wherein
SEQ ID NO:127 is a clone designated herein as
“DNA77626-1705”.

[0155] FIG. 128 shows the amino acid sequence (SEQ ID
NO:128) derived from the coding sequence of SEQ ID
NO:127 shown in FIG. 127.

[0156] FIG. 129 shows a nucleotide sequence (SEQ ID
NO:129) of a native sequence PRO1928 cDNA, wherein
SEQ ID NO:129 is a clone designated herein as
“DNAS81754-2532”.

[0157] FIG. 130 shows the amino acid sequence (SEQ ID
NO:130) derived from the coding sequence of SEQ ID
NO:129 shown in FIG. 129.

[0158] FIG. 131 shows a nucleotide sequence (SEQ ID
NO:131) of a native sequence PRO1865 cDNA, wherein
SEQ ID NO:131 is a clone designated herein as
“DNA81757-2512”.

[0159] FIG. 132 shows the amino acid sequence (SEQ ID
NO:132) derived from the coding sequence of SEQ ID
NO:131 shown in FIG. 131.

[0160] FIG. 133 shows a nucleotide sequence (SEQ ID
NO:133) of a native sequence PRO1925 cDNA, wherein
SEQ ID NO:133 is a clone designated herein as
“DNAS82302-2529”.

[0161] FIG. 134 shows the amino acid sequence (SEQ ID
NO:134) derived from the coding sequence of SEQ ID
NO:133 shown in FIG. 133.

[0162] FIG. 135 shows a nucleotide sequence (SEQ ID
NO:135) of a native sequence PRO1926 cDNA, wherein
SEQ ID NO:135 is a clone designated herein as
“DNAS82340-2530”.

[0163] FIG. 136 shows the amino acid sequence (SEQ ID
NO:136) derived from the coding sequence of SEQ ID
NO:135 shown in FIG. 135.

[0164] FIG. 137 shows a nucleotide sequence (SEQ ID
NO:137) of a native sequence PRO1801 cDNA, wherein
SEQ ID NO:137 is a clone designated herein as
“DNAS83500-2506”.

[0165] FIG. 138 shows the amino acid sequence (SEQ ID
NO:138) derived from the coding sequence of SEQ ID
NO:137 shown in FIG. 137.

[0166] FIG. 139 shows a nucleotide sequence (SEQ ID
NO:139) of a native sequence PRO4405 cDNA, wherein
SEQ ID NO:139 is a clone designated herein as
“DNAS84920-2614”.
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[0167] FIG. 140 shows the amino acid sequence (SEQ ID
NO:140) derived from the coding sequence of SEQ ID
NO:139 shown in FIG. 139.

[0168] FIG. 141 shows a nucleotide sequence (SEQ ID
NO:141) of a native sequence PRO3435 cDNA, wherein
SEQ ID NO:141 is a clone designated herein as
“DNAS85066-2534".

[0169] FIG. 142 shows the amino acid sequence (SEQ ID
NO:142) derived from the coding sequence of SEQ ID
NO:141 shown in FIG. 141.

[0170] FIG. 143 shows a nucleotide sequence (SEQ ID
NO:143) of a native sequence PRO3543 cDNA, wherein
SEQ ID NO:143 is a clone designated herein as
“DNAS86571-2551".

[0171] FIG. 144 shows the amino acid sequence (SEQ ID
NO:144) derived from the coding sequence of SEQ ID
NO:143 shown in FIG. 143.

[0172] FIG. 145 shows a nucleotide sequence (SEQ ID
NO:145) of a native sequence PRO3443 ¢cDNA, wherein
SEQ ID NO:145 is a clone designated herein as “DNA87991
-2540”.

[0173] FIG. 146 shows the amino acid sequence (SEQ ID
NO:146) derived from the coding sequence of SEQID
NO:145 shown in FIG. 145.

[0174] FIG. 147 shows a nucleotide sequence (SEQ ID
NO:147) of a native sequence PRO3442 cDNA, wherein
SEQ ID NO:147 is a clone designated herein as
“DNA92238-2539”.

[0175] FIG. 148 shows the amino acid sequence (SEQ ID
NO:148) derived from the coding sequence of SEQ ID
NO:147 shown in FIG. 147.

[0176] FIG. 149 shows a nucleotide sequence (SEQ ID
NO:149) of a native sequence PRO5990 cDNA, wherein
SEQ ID NO:149 is a clone designated herein as
“DNA96042-2682”.

[0177] FIG. 150 shows the amino acid sequence (SEQ ID
NO:150) derived from the coding sequence of SEQ ID
NO:149 shown in FIG. 149.

[0178] FIG. 151 shows a nucleotide sequence (SEQ ID
NO:151) of a native sequence PRO4342 cDNA, wherein
SEQ ID NO:151 is a clone designated herein as
“DNA96787-2534”.

[0179] FIG. 152 shows the amino acid sequence (SEQ ID
NO:152) derived from the coding sequence of SEQ ID
NO:151 shown in FIG. 151.

[0180] FIG. 153 shows a nucleotide sequence (SEQ ID
NO:153) of a native sequence PRO10096 cDNA, wherein
SEQ ID NO:153 is a clone designated herein as
“DNA125185-2806".

[0181] FIG. 154 shows the amino acid sequence (SEQ ID
NO:154) derived from the coding sequence of SEQ ID
NO:153 shown in FIG. 153.

[0182] FIG. 155 shows a nucleotide sequence (SEQ ID
NO:155) of a native sequence PRO10272 ¢cDNA, wherein
SEQ ID NO:155 is a clone designated herein as
“DNA147531-2821".
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[0183] FIG. 156 shows the amino acid sequence (SEQ ID
NO:156) derived from the coding sequence of SEQ ID
NO:155 shown in FIG. 155.

[0184] FIG. 157 shows a nucleotide sequence (SEQ ID
NO:157) of a native sequence PRO5801 cDNA, wherein
SEQ ID NO:157 is a clone designated herein as
“DNA115291-2681".

[0185] FIG. 158 shows the amino acid sequence (SEQ ID
NO:158) derived from the coding sequence of SEQ ID
NO:157 shown in FIG. 157.

[0186] FIG. 159 shows a nucleotide sequence (SEQ ID
NO:159) of a native sequence PRO20110 ¢cDNA, wherein
SEQ ID NO:159 is a clone designated herein as
“DNA166819”.

[0187] FIG. 160 shows the amino acid sequence (SEQ ID
NO:160) derived from the coding sequence of SEQ ID
NO:159 shown in FIG. 159.

[0188] FIG. 161 shows a nucleotide sequence (SEQ ID
NO:161) of a native sequence PRO20040 ¢cDNA, wherein
SEQ ID NO:161 is a clone designated herein as
“DNA164625-2890”.

[0189] FIG. 162 shows the amino acid sequence (SEQ ID
NO:162) derived from the coding sequence of SEQ ID
NO:161 shown in FIG. 161.

[0190] FIG. 163 shows a nucleotide sequence (SEQ ID
NO:163) of a native sequence PRO20233 ¢cDNA, wherein
SEQ ID NO:163 is a clone designated herein as
“DNA165608.

[0191] FIG. 164 shows the amino acid sequence (SEQ ID
NO:164) derived from the coding sequence of SEQ ID
NO:163 shown in FIG. 163.

[0192] FIG. 165 shows a nucleotide sequence (SEQ ID
NO:165) of a native sequence PRO19670 ¢cDNA, wherein
SEQ ID NO:165 is a clone designated herein as
“DNA131639-2874”.

[0193] FIG. 166 shows the amino acid sequence (SEQ ID
NO:166) derived from the coding sequence of SEQ ID
NO:165 shown in FIG. 165.

[0194] FIG. 167 shows a nucleotide sequence (SEQ ID
NO:167) of a native sequence PRO1890 cDNA, wherein
SEQ ID NO:167 is a clone designated herein as
“DNA79230-2525”.

[0195] FIG. 168 shows the amino acid sequence (SEQ ID
NO:168) derived from the coding sequence of SEQ ID
NO:167 shown in FIG. 167.

DETAILED DESCRIPTION

[0196]

[0197] The terms “PRO polypeptide” and “PRO” as used
herein and when immediately followed by a numerical
designation refer to various polypeptides, wherein the com-
plete designation (i.e., PRO/number) refers to specific
polypeptide sequences as described herein. The terms
“PRO/number polypeptide” and “PRO/number” wherein the
term “number” is provided as an actual numerical designa-
tion as used herein encompass native sequence polypeptides
and polypeptide variants (which are further defined herein).

I. Definitions



US 2003/0180849 A1l

The PRO polypeptides described herein may be isolated
from a variety of sources, such as from human tissue types
or from another source, or prepared by recombinant or
synthetic methods. The term “PRO polypeptide” refers to
each individual PRO/number polypeptide disclosed herein.
All disclosures in this specification which refer to the “PRO
polypeptide” refer to each of the polypeptides individually
as well as jointly. For example, descriptions of the prepa-
ration of, purification of, derivation of, formation of anti-
bodies to or against, administration of, compositions con-
taining, treatment of a disease with, etc., pertain to each
polypeptide of the invention individually. The term “PRO
polypeptide” also includes variants of the PRO/number
polypeptides disclosed herein.

[0198] A “native sequence PRO polypeptide” comprises a
polypeptide having the same amino acid sequence as the
corresponding PRO polypeptide derived from nature. Such
native sequence PRO polypeptides can be isolated from
nature or can be produced by recombinant or synthetic
means. The term “native sequence PRO polypeptide” spe-
cifically encompasses naturally-occurring truncated or
secreted forms of the specific PRO polypeptide (e.g., an
extracellular domain sequence), naturally-occurring variant
forms (e.g., alternatively spliced forms) and naturally-oc-
curring allelic variants of the polypeptide. In various
embodiments of the invention, the native sequence PRO
polypeptides disclosed herein are mature or full-length
native sequence polypeptides comprising the full-length
amino acids sequences shown in the accompanying figures.
Start and stop codons are shown in bold font and underlined
in the figures. However, while the PRO polypeptide dis-
closed in the accompanying figures are shown to begin with
methionine residues designated herein as amino acid posi-
tion 1 in the figures, it is conceivable and possible that other
methionine residues located either upstream or downstream
from the amino acid position 1 in the figures may be
employed as the starting amino acid residue for the PRO
polypeptides.

[0199] The PRO polypeptide “extracellular domain” or
“ECD” refers to a form of the PRO polypeptide which is
essentially free of the transmembrane and cytoplasmic
domains. Ordinarily, a PRO polypeptide ECD will have less
than 1% of such transmembrane and/or cytoplasmic
domains and preferably, will have less than 0.5% of such
domains. It will be understood that any transmembrane
domains identified for the PRO polypeptides of the present
invention are identified pursuant to criteria routinely
employed in the art for identifying that type of hydrophobic
domain. The exact boundaries of a transmembrane domain
may vary but most likely by no more than about 5 amino
acids at either end of the domain as initially identified
herein. Optionally, therefore, an extracellular domain of a
PRO polypeptide may contain from about 5 or fewer amino
acids on either side of the transmembrane domain/extracel-
lular domain boundary as identified in the Examples or
specification and such polypeptides, with or without the
associated signal peptide, and nucleic acid encoding them,
are comtemplated by the present invention.

[0200] The approximate location of the “signal peptides”
of the various PRO polypeptides disclosed herein are shown
in the present specification and/or the accompanying figures.
It is noted, however, that the C-terminal boundary of a signal
peptide may vary, but most likely by no more than about 5
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amino acids on either side of the signal peptide C-terminal
boundary as initially identified herein, wherein the C-termi-
nal boundary of the signal peptide may be identified pursu-
ant to criteria routinely employed in the art for identifying
that type of amino acid sequence element (e.g., Nielsen et
al., Prot. Eng. 10:1-6 (1997) and von Heinje et al., Nucl.
Acids. Res. 14:4683-4690 (1986)). Moreover, it is also
recognized that, in some cases, cleavage of a signal
sequence from a secreted polypeptide is not entirely uni-
form, resulting in more than one secreted species. These
mature polypeptides, where the signal peptide is cleaved
within no more than about 5 amino acids on either side of the
C-terminal boundary of the signal peptide as identified
herein, and the polynucleotides encoding them, are contem-
plated by the present invention.

[0201] “PRO polypeptide variant” means an active PRO
polypeptide as defined above or below having at least about
80% amino acid sequence identity with a full-length native
sequence PRO polypeptide sequence as disclosed herein, a
PRO polypeptide sequence lacking the signal peptide as
disclosed herein, an extracellular domain of a PRO polypep-
tide, with or without the signal peptide, as disclosed herein
or any other fragment of a full-length PRO polypeptide
sequence as disclosed herein. Such PRO polypeptide vari-
ants include, for instance, PRO polypeptides wherein one or
more amino acid residues are added, or deleted, at the N- or
C-terminus of the full-length native amino acid sequence.
Ordinarily, a PRO polypeptide variant will have at least
about 80% amino acid sequence identity, alternatively at
least about 81% amino acid sequence identity, alternatively
at least about 82% amino acid sequence identity, alterna-
tively at least about 83% amino acid sequence identity,
alternatively at least about 84% amino acid sequence iden-
tity, alternatively at least about 85% amino acid sequence
identity, alternatively at least about 86% amino acid
sequence identity, alternatively at least about 87% amino
acid sequence identity, alternatively at least about 88%
amino acid sequence identity, alternatively at least about
89% amino acid sequence identity, alternatively at least
about 90% amino acid sequence identity, alternatively at
least about 91% amino acid sequence identity, alternatively
at least about 92% amino acid sequence identity, alterna-
tively at least about 93% amino acid sequence identity,
alternatively at least about 94% amino acid sequence iden-
tity, alternatively at least about 95% amino acid sequence
identity, alternatively at least about 96% amino acid
sequence identity, alternatively at least about 97% amino
acid sequence identity, alternatively at least about 98%
amino acid sequence identity and alternatively at least about
99% amino acid sequence identity to a full-length native
sequence PRO polypeptide sequence as disclosed herein, a
PRO polypeptide sequence lacking the signal peptide as
disclosed herein, an extracellular domain of a PRO polypep-
tide, with or without the signal peptide, as disclosed herein
or any other specifically defined fragment of a full-length
PRO polypeptide sequence as disclosed herein. Ordinarily,
PRO variant polypeptides are at least about 10 amino acids
in length, alternatively at least about 20 amino acids in
length, alternatively at least about 30 amino acids in length,
alternatively at least about 40 amino acids in length, alter-
natively at least about 50 amino acids in length, alternatively
at least about 60 amino acids in length, alternatively at least
about 70 amino acids in length, alternatively at least about
80 amino acids in length, alternatively at least about 90
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amino acids in length, alternatively at least about 100 amino
acids in length, alternatively at least about 150 amino acids
in length, alternatively at least about 200 amino acids in
length, alternatively at least about 300 amino acids in length,
or more.

[0202] “Percent (%) amino acid sequence identity” with
respect to the PRO polypeptide sequences identified herein
is defined as the percentage of amino acid residues in a
candidate sequence that are identical with the amino acid
residues in the specific PRO polypeptide sequence, after
aligning the sequences and introducing gaps, if necessary, to
achieve the maximum percent sequence identity, and not
considering any conservative substitutions as part of the
sequence identity. Alignment for purposes of determining
percent amino acid sequence identity can be achieved in
various ways that are within the skill in the art, for instance,
using publicly available computer software such as BLAST,
BLAST-2, ALIGN or Megalign (DNASTAR) software.
Those skilled in the art can determine appropriate param-
eters for measuring alignment, including any algorithms
needed to achieve maximal alignment over the full length of
the sequences being compared. For purposes herein, how-
ever, % amino acid sequence identity values are generated
using the sequence comparison computer program ALIGN-
2, wherein the complete source code for the ALIGN-2
program is provided in Table 1 below. The ALIGN-2
sequence comparison computer program was authored by
Genentech, Inc. and the source code shown in Table 1 below
has been filed with user documentation in the U.S. Copy-
right Office, Washington D.C., 20559, where it is registered
under U.S. Copyright Registration No. TXU510087. The
ALIGN-2 program is publicly available through Genentech,
Inc., South San Francisco, Calif. or may be compiled from
the source code provided in Table 1 below. The ALIGN-2
program should be compiled for use on a UNIX operating
system, preferably digital UNIX V4.0D. All sequence com-
parison parameters are set by the ALIGN-2 program and do
not vary.

[0203] In situations where ALIGN-2 is employed for
amino acid sequence comparisons, the % amino acid
sequence identity of a given amino acid sequence A to, with,
or against a given amino acid sequence B (which can
alternatively be phrased as a given amino acid sequence A
that has or comprises a certain % amino acid sequence
identity to, with, or against a given amino acid sequence B)
is calculated as follows:

100 times the fraction X/Y

[0204] where X is the number of amino acid residues
scored as identical matches by the sequence align-
ment program ALIGN-2 in that program’s alignment
of A and B, and where Y is the total number of amino
acid residues in B. It will be appreciated that where
the length of amino acid sequence A is not equal to
the length of amino acid sequence B, the % amino
acid sequence identity of A to B will not equal the %
amino acid sequence identity of B to A. As examples
of % amino acid sequence identity calculations using
this method, Tables 2 and 3 demonstrate how to
calculate the % amino acid sequence identity of the
amino acid sequence designated “Comparison Pro-
tein” to the amino acid sequence designated “PRO”,
wherein “PRO” represents the amino acid sequence
of a hypothetical PRO polypeptide of interest,
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“Comparison Protein” represents the amino acid
sequence of a polypeptide against which the “PRO”
polypeptide of interest is being compared, and “X”,
“Y” and “Z” each represent different hypothetical
amino acid residues.

[0205] Unless specifically stated otherwise, all % amino
acid sequence identity values used herein are obtained as
described in the immediately preceding paragraph using the
ALIGN-2 computer program. However, % amino acid
sequence identity values may also be obtained as described
below by using the WU-BLAST-2 computer program (Alts-
chul et al., Methods in Enzymology 266:460-480 (1996)).
Most of the WU-BLAST-2 search parameters are set to the
default values. Those not set to default values, i.c., the
adjustable parameters, are set with the following values:
overlap span=1, overlap fraction=0.125, word threshold
(T)=11, and scoring matrix=BLOSUM62. When
WU-BLAST-2 is employed, a % amino acid sequence
identity value is determined by dividing (a) the number of
matching identical amino acid residues between the amino
acid sequence of the PRO polypeptide of interest having a
sequence derived from the native PRO polypeptide and the
comparison amino acid sequence of interest (i.e., the
sequence against which the PRO polypeptide of interest is
being compared which may be a PRO variant polypeptide)
as determined by WU-BLAST-2 by (b) the total number of
amino acid residues of the PRO polypeptide of interest. For
example, in the statement “a polypeptide comprising an the
amino acid sequence A which has or having at least 80%
amino acid sequence identity to the amino acid sequence B”,
the amino acid sequence A is the comparison amino acid
sequence of interest and the amino acid sequence B is the
amino acid sequence of the PRO polypeptide of interest.

[0206] Percent amino acid sequence identity may also be
determined using the sequence comparison program NCBI-
BLAST?2 (Altschul et al., Nucleic Acids Res. 25:3389-3402
(1997)). The NCBI-BLAST2 sequence comparison program
may be downloaded from http://www.ncbi.nlm.nih.gov or
otherwise obtained from the National Institute of Health,
Bethesda, Md. NCBI-BLAST2 uses several search param-
eters, wherein all of those search parameters are set to
default values including, for example, unmask=yes, strand=
all, expected occurrences=10, minimum low complexity
length=15/5, multi-pass e-value=0.01, constant for multi-
pass=25, dropoff for final gapped alignment=25 and scoring
matrix=BLOSUMG62.

[0207] In situations where NCBI-BLAST2 is employed
for amino acid sequence comparisons, the % amino acid
sequence identity of a given amino acid sequence A to, with,
or against a given amino acid sequence B (which can
alternatively be phrased as a given amino acid sequence A
that has or comprises a certain % amino acid sequence
identity to, with, or against a given amino acid sequence B)
is calculated as follows:

100 times the fraction X/Y

[0208] where X is the number of amino acid residues
scored as identical matches by the sequence align-
ment program NCBI-BLAST2 in that program’s
alignment of A and B, and where Y is the total
number of amino acid residues in B. It will be
appreciated that where the length of amino acid
sequence A is not equal to the length of amino acid
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sequence B, the % amino acid sequence identity of
A to B will not equal the % amino acid sequence
identity of B to A.

[0209] “PRO wvariant polynucleotide” or “PRO variant
nucleic acid sequence” means a nucleic acid molecule which
encodes an active PRO polypeptide as defined below and
which has at least about 80% nucleic acid sequence identity
with a nucleotide acid sequence encoding a full-length
native sequence PRO polypeptide sequence as disclosed
herein, a full-length native sequence PRO polypeptide
sequence lacking the signal peptide as disclosed herein, an
extracellular domain of a PRO polypeptide, with or without
the signal peptide, as disclosed herein or any other fragment
of a full-length PRO polypeptide sequence as disclosed
herein. Ordinarily, a PRO variant polynucleotide will have at
least about 80% nucleic acid sequence identity, alternatively
at least about 81% nucleic acid sequence identity, alterna-
tively at least about 82% nucleic acid sequence identity,
alternatively at least about 83% nucleic acid sequence
identity, alternatively at least about 84% nucleic acid
sequence identity, alternatively at least about 85% nucleic
acid sequence identity, alternatively at least about 86%
nucleic acid sequence identity, alternatively at least about
87% nucleic acid sequence identity, alternatively at least
about 88% nucleic acid sequence identity, alternatively at
least about 89% nucleic acid sequence identity, alternatively
at least about 90% nucleic acid sequence identity, alterna-
tively at least about 91% nucleic acid sequence identity,
alternatively at least about 92% nucleic acid sequence
identity, alternatively at least about 93% nucleic acid
sequence identity, alternatively at least about 94% nucleic
acid sequence identity, alternatively at least about 95%
nucleic acid sequence identity, alternatively at least about
96% nucleic acid sequence identity, alternatively at least
about 97% nucleic acid sequence identity, alternatively at
least about 98% nucleic acid sequence identity and alterna-
tively at least about 99% nucleic acid sequence identity with
a nucleic acid sequence encoding a full-length native
sequence PRO polypeptide sequence as disclosed herein, a
full-length native sequence PRO polypeptide sequence lack-
ing the signal peptide as disclosed herein, an extracellular
domain of a PRO polypeptide, with or without the signal
sequence, as disclosed herein or any other fragment of a
full-length PRO polypeptide sequence as disclosed herein.
Variants do not encompass the native nucleotide sequence.

[0210] Ordinarily, PRO variant polynucleotides are at
least about 30 nucleotides in length, alternatively at least
about 60 nucleotides in length, alternatively at least about 90
nucleotides in length, alternatively at least about 120 nucle-
otides in length, alternatively at least about 150 nucleotides
in length, alternatively at least about 180 nucleotides in
length, alternatively at least about 210 nucleotides in length,
alternatively at least about 240 nucleotides in length, alter-
natively at least about 270 nucleotides in length, alterna-
tively at least about 300 nucleotides in length, alternatively
at least about 450 nucleotides in length, alternatively at least
about 600 nucleotides in length, alternatively at least about
900 nucleotides in length, or more.

[0211] “Percent (%) nucleic acid sequence identity” with
respect to PRO-encoding nucleic acid sequences identified
herein is defined as the percentage of nucleotides in a
candidate sequence that are identical with the nucleotides in
the PRO nucleic acid sequence of interest, after aligning the
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sequences and introducing gaps, if necessary, to achieve the
maximum percent sequence identity. Alignment for pur-
poses of determining percent nucleic acid sequence identity
can be achieved in various ways that are within the skill in
the art, for instance, using publicly available computer
software such as BLAST, BLAST-2, ALIGN or Megalign
(DNASTAR) software. For purposes herein, however, %
nucleic acid sequence identity values are generated using the
sequence comparison computer program ALIGN-2, wherein
the complete source code for the ALIGN-2 program is
provided in Table 1 below. The ALIGN-2 sequence com-
parison computer program was authored by Genentech, Inc.
and the source code shown in Table 1 below has been filed
with user documentation in the U.S. Copyright Office,
Washington D.C., 20559, where it is registered under U.S.
Copyright Registration No. TXU510087. The ALIGN-2
program is publicly available through Genentech, Inc.,
South San Francisco, Calif. or may be compiled from the
source code provided in Table 1 below. The ALIGN-2
program should be compiled for use on a UNIX operating
system, preferably digital UNIX V4.0D. All sequence com-
parison parameters are set by the ALIGN-2 program and do
not vary.

[0212] In situations where ALIGN-2 is employed for
nucleic acid sequence comparisons, the % nucleic acid
sequence identity of a given nucleic acid sequence C to,
with, or against a given nucleic acid sequence D (which can
alternatively be phrased as a given nucleic acid sequence C
that has or comprises a certain % nucleic acid sequence
identity to, with, or against a given nucleic acid sequence D)
is calculated as follows:

100 times the fraction W/Z

[0213] where W is the number of nucleotides scored
as identical matches by the sequence alignment
program ALIGN-2 in that program’s alignment of C
and D, and where Z is the total number of nucle-
otides in D. It will be appreciated that where the
length of nucleic acid sequence C is not equal to the
length of nucleic acid sequence D, the % nucleic acid
sequence identity of C to D will not equal the %
nucleic acid sequence identity of D to C. As
examples of % nucleic acid sequence identity cal-
culations, Tables 4 and 5, demonstrate how to cal-
culate the % nucleic acid sequence identity of the
nucleic acid sequence designated “Comparison
DNA” to the nucleic acid sequence designated
“PRO-DNA”, wherein “PRO-DNA” represents a
hypothetical PRO-encoding nucleic acid sequence of
interest, “Comparison DNA” represents the nucle-
otide sequence of a nucleic acid molecule against
which the “PRO-DNA” nucleic acid molecule of
interest is being compared, and “N”, “L” and “V”
each represent different hypothetical nucleotides.

[0214] Unless specifically stated otherwise, all % nucleic
acid sequence identity values used herein are obtained as
described in the immediately preceding paragraph using the
ALIGN-2 computer program. However, % nucleic acid
sequence identity values may also be obtained as described
below by using the WU-BLAST-2 computer program (Alts-
chul et al., Methods in Enzymology 266:460-480 (1996)).
Most of the WU-BLAST-2 search parameters are set to the
default values. Those not set to default values, i.c., the
adjustable parameters, are set with the following values:
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overlap span=1, overlap fraction=0.125, word threshold
(T=11, and scoring matrix=BLOSUM62. When
WU-BLAST-2 is employed, a % nucleic acid sequence
identity value is determined by dividing (a) the number of
matching identical nucleotides between the nucleic acid
sequence of the PRO polypeptide-encoding nucleic acid
molecule of interest having a sequence derived from the
native sequence PRO polypeptide-encoding nucleic acid and
the comparison nucleic acid molecule of interest (i.e., the
sequence against which the PRO polypeptide-encoding
nucleic acid molecule of interest is being compared which
may be a variant PRO polynucleotide) as determined by
WU-BLAST-2 by (b) the total number of nucleotides of the
PRO polypeptide-encoding nucleic acid molecule of inter-
est. For example, in the statement “an isolated nucleic acid
molecule comprising a nucleic acid sequence A which has or
having at least 80% nucleic acid sequence identity to the
nucleic acid sequence B”, the nucleic acid sequence A is the
comparison nucleic acid molecule of interest and the nucleic
acid sequence B is the nucleic acid sequence of the PRO
polypeptide-encoding nucleic acid molecule of interest.

[0215] Percent nucleic acid sequence identity may also be
determined using the sequence comparison program NCBI-
BLAST2 (Altschul et al., Nucleic Acids Res. 25:3389-3402
(1997)). The NCBI-BLAST2 sequence comparison program
may be downloaded from http://www.ncbi.nlm.nih.gov or
otherwise obtained from the National Institute of Health,
Bethesda, Md. NCBI-BLAST2 uses several search param-
eters, wherein all of those search parameters are set to
default values including, for example, unmask yes, strand=
all, expected occurrences=10, minimum low complexity
length=15/5, multi-pass e-value=0.01, constant for multi-
pass 25, dropoff for final gapped alignment 25 and scoring
matrix=BLOSUMG62.

[0216] In situations where NCBI-BLAST2 is employed
for sequence comparisons, the % nucleic acid sequence
identity of a given nucleic acid sequence C to, with, or
against a given nucleic acid sequence D (which can alter-
natively be phrased as a given nucleic acid sequence C that
has or comprises a certain % nucleic acid sequence identity
to, with, or against a given nucleic acid-sequence D) is
calculated as follows:

100 times the fraction W/Z

[0217] where W is the number of nucleotides scored
as identical matches by the sequence alignment
program NCBI-BLAST2 in that program’s align-
ment of C and D, and where Z is the total number of
nucleotides in D. It will be appreciated that where the
length of nucleic acid sequence C is not equal to the
length of nucleic acid sequence D, the % nucleic acid
sequence identity of C to D will not equal the %
nucleic acid sequence identity of D to C.

[0218] In other embodiments, PRO wvariant polynucle-
otides are nucleic acid molecules that encode an active PRO
polypeptide and which are capable of hybridizing, prefer-
ably under stringent hybridization and wash conditions, to
nucleotide sequences encoding a full-length PRO polypep-
tide as disclosed herein. PRO variant polypeptides may be
those that are encoded by a PRO variant polynucleotide.

[0219] “Isolated,” when used to describe the various
polypeptides disclosed herein, means polypeptide that has
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been identified and separated and/or recovered from a com-
ponent of its natural environment. Contaminant components
of its natural environment are materials that would typically
interfere with diagnostic or therapeutic uses for the polypep-
tide, and may include enzymes, hormones, and other pro-
teinaceous or non-proteinaceous solutes. In preferred
embodiments, the polypeptide will be purified (1) to a
degree sufficient to obtain at least 15 residues of N-terminal
or internal amino acid sequence by use of a spinning cup
sequenator, or (2) to homogeneity by SDS-PAGE under
non-reducing or reducing conditions using Coomassie blue
or, preferably, silver stain. Isolated polypeptide includes
polypeptide in situ within recombinant cells, since at least
one component of the PRO polypeptide natural environment
will not be present. Ordinarily, however, isolated polypep-
tide will be prepared by at least one purification step.

[0220] An “isolated” PRO polypeptide-encoding nucleic
acid or other polypeptide-encoding nucleic acid is a nucleic
acid molecule that is identified and separated from at least
one contaminant nucleic acid molecule with which it is
ordinarily associated in the natural source of the polypep-
tide-encoding nucleic acid. An isolated polypeptide-encod-
ing nucleic acid molecule is other than in the form or setting
in which it is found in nature. Isolated polypeptide-encoding
nucleic acid molecules therefore are distinguished from the
specific polypeptide-encoding nucleic acid molecule as it
exists in natural cells. However, an isolated polypeptide-
encoding nucleic acid molecule includes polypeptide-encod-
ing nucleic acid molecules contained in cells that ordinarily
express the polypeptide where, for example, the nucleic acid
molecule is in a chromosomal location different from that of
natural cells.

[0221] The term “control sequences” refers to DNA
sequences necessary for the expression of an operably linked
coding sequence in a particular host organism. The control
sequences that are suitable for prokaryotes, for example,
include a promoter, optionally an operator sequence, and a
ribbsome binding site. Eukaryotic cells are known to utilize
promoters, polyadenylation signals, and enhancers.

[0222] Nucleic acid is “operably linked” when it is placed
into a functional relationship with another nucleic acid
sequence. For example, DNA for a presequence or secretory
leader is operably linked to DNA for a polypeptide if it is
expressed as a preprotein that participates in the secretion of
the polypeptide; a promoter or enhancer is operably linked
to a coding sequence if it affects the transcription of the
sequence; or a ribosome binding site is operably linked to a
coding sequence if it is positioned so as to facilitate trans-
lation. Generally, “operably linked” means that the DNA
sequences being linked are contiguous, and, in the case of a
secretory leader, contiguous and in reading phase. However,
enhancers do not have to be contiguous. Linking is accom-
plished by ligation at convenient restriction sites. If such
sites do not exist, the synthetic oligonucleotide adaptors or
linkers are used in accordance with conventional practice.

[0223] The term “antibody” is used in the broadest sense
and specifically covers, for example, single anti-PRO mono-
clonal antibodies (including agonist, antagonist, and neu-
tralizing antibodies), anti-PRO antibody compositions with
polyepitopic specificity, single chain anti-PRO antibodies,
and fragments of anti-PRO antibodies (see below).

[0224] The term “monoclonal antibody” as used herein
refers to an antibody obtained from a population of substan-
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tially homogeneous antibodies, i.e., the individual antibod-
ies comprising the population are identical except for pos-
sible naturally-occurring mutations that may be present in
minor amounts.

[0225] “Stringency” of hybridization reactions is readily
determinable by one of ordinary skill in the art, and gener-
ally is an empirical calculation dependent upon probe
length, washing temperature, and salt concentration. In
general, longer probes require higher temperatures for
proper annealing, while shorter probes need lower tempera-
tures. Hybridization generally depends on the ability of
denatured DNA to reanneal when complementary strands
are present in an environment below their melting tempera-
ture. The higher the degree of desired homology between the
probe and hybridizable sequence, the higher the relative
temperature which can be used. As a result, it follows that
higher relative temperatures would tend to make the reaction
conditions more stringent, while lower temperatures less so.
For additional details and explanation of stringency of
hybridization reactions, see Ausubel et al., Current Protocols
in Molecular Biology, Wiley Interscience Publishers,
(1995).

[0226] “Stringent conditions” or “high stringency condi-
tions”, as defined herein, may be identified by those that: (1)
employ low ionic strength and high temperature for wash-
ing, for example 0.015 M sodium chloride/0.0015 M sodium
citrate/0.1% sodium dodecyl sulfate at 50° C.; (2) employ
during hybridization a denaturing agent, such as formamide,
for example, 50% (v/v) formamide with 0.1% bovine serum
albumin/0.1% Ficoll/0.1% polyvinylpyrrolidone/50 mM
sodium phosphate buffer at pH 6.5 with 750 mM sodium
chloride, 75 mM sodium citrate at 42° C.; or (3) employ 50%
formamide, 5xSSC (0.75 M NaCl, 0.075 M sodium citrate),
50 mM sodium phosphate (pH 6.8), 0.1% sodium pyrophos-
phate, 5xDenhardt’s solution, sonicated salmon sperm DNA
(50 pug/ml), 0.1% SDS, and 10% dextran sulfate at 42° C.,
with washes at 42° C. in 0.2xSSC (sodium chloride/sodium
citrate) and 50% formamide at 55° C., followed by a
high-stringency wash consisting of 0.1xSSC containing
EDTA at 55° C.

[0227] “Moderately stringent conditions” may be identi-
fied as described by Sambrook et al., Molecular Cloning: A
Laboratory Manual, New York: Cold Spring Harbor Press,
1989, and include the use of washing solution and hybrid-
ization conditions (e.g., temperature, ionic strength and %
SDS) less stringent that those described above. An example
of moderately stringent conditions is overnight incubation at
37° C. in a solution comprising: 20% formamide, 5xSSC
(150 mM NacCl, 15 mM trisodium citrate), 50 mM sodium
phosphate (pH 7.6), 5xDenhardt’s solution, 10% dextran
sulfate, and 20 mg/ml denatured sheared salmon sperm
DNA, followed by washing the filters in 1xSSC at about
37-50° C. The skilled artisan will recognize how to adjust
the temperature, ionic strength, etc. as necessary to accom-
modate factors such as probe length and the like.

[0228] The term “epitope tagged” when used herein refers
to a chimeric polypeptide comprising a PRO polypeptide
fused to a “tag polypeptide”. The tag polypeptide has
enough residues to provide an epitope against which an
antibody can be made, yet is short enough such that it does
not interfere with activity of the polypeptide to which it is
fused. The tag polypeptide preferably also is fairly unique so
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that the antibody does not substantially cross-react with
other epitopes. Suitable tag polypeptides generally have at
least six amino acid residues and usually between about 8
and 50 amino acid residues (preferably, between about 10
and 20 amino acid residues).

[0229] As used herein, the term “immunoadhesin” desig-
nates antibody-like molecules which combine the binding
specificity of a heterologous protein (an “adhesin”) with the
effector functions of immunoglobulin constant domains.
Structurally, the immunoadhesins comprise a fusion of an
amino acid sequence with the desired binding specificity
which is other than the antigen recognition and binding site
of an antibody (i.e., is “heterologous™), and an immunoglo-
bulin constant domain sequence. The adhesin part of an
immunoadhesin molecule typically is a contiguous amino
acid sequence comprising at least the binding site of a
receptor or a ligand. The immunoglobulin constant domain
sequence in the immunoadhesin may be obtained from any
immunoglobulin, such as IgG-1, IgG-2, IgG-3, or 1gG-4
subtypes, IgA (including IgA-1 and IgA-2), IgE, IgD or
IgM.

[0230] “Active” or “activity” for the purposes herein
refers to form(s) of a PRO polypeptide which retain a
biological and/or an immunological activity of native or
naturally-occurring PRO, wherein “biological” activity
refers to a biological function (either inhibitory or stimula-
tory) caused by a native or naturally-occurring PRO other
than the ability to induce the production of an antibody
against an antigenic epitope possessed by a native or natu-
rally-occurring PRO and an “immunological” activity refers
to the ability to induce the production of an antibody against
an antigenic epitope possessed by a native or naturally-
occurring PRO.

[0231] The term “antagonist” is used in the broadest sense,
and includes any molecule that partially or fully blocks,
inhibits, or neutralizes a biological activity of a native PRO
polypeptide disclosed herein. In a similar mariner, the term
“agonist” is used in the broadest sense and includes any
molecule that mimics a biological activity of a native PRO
polypeptide disclosed herein. Suitable agonist or antagonist
molecules specifically include agonist or antagonist antibod-
ies or antibody fragments, fragments or amino acid sequence
variants of native PRO polypeptides, peptides, antisense
oligonucleotides, small organic molecules, etc. Methods for
identifying agonists or antagonists of a PRO polypeptide
may comprise contacting a PRO polypeptide with a candi-
date agonist or antagonist molecule and measuring a detect-
able change in one or more biological activities normally
associated with the PRO polypeptide.

[0232] “Treatment” refers to both therapeutic treatment
and prophylactic or preventative measures, wherein the
object is to prevent or slow down (lessen) the targeted
pathologic condition or disorder. Those in need of treatment
include those already with the disorder as well as those
prone to have the disorder or those in whom the disorder is
to be prevented.

[0233] “Chronic” administration refers to administration
of the agent(s) in a continuous mode as opposed to an acute
mode, so as to maintain the initial therapeutic effect (activ-
ity) for an extended period of time. “Intermittent” adminis-
tration is treatment that is not consecutively done without
interruption, but rather is cyclic in nature.
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[0234] “Mammal” for purposes of treatment refers to any
animal classified as a mammal, including humans, domestic
and farm animals, and zoo, sports, or pet animals, such as
dogs, cats, cattle, horses, sheep, pigs, goats, rabbits, etc.
Preferably, the mammal is human.

[0235] Administration “in combination with” one or more
further therapeutic agents includes simultaneous (concur-
rent) and consecutive administration in any order.

[0236] “Carriers” as used herein include pharmaceutically
acceptable carriers, excipients, or stabilizers which are non-
toxic to the cell or mammal being exposed thereto at the
dosages and concentrations employed. Often the physiologi-
cally acceptable carrier is an aqueous pH buffered solution.
Examples of physiologically acceptable carriers include
buffers such as phosphate, citrate, and other organic acids;
antioxidants including ascorbic acid; low molecular weight
(less than about 10 residues) polypeptide; proteins, such as
serum albumin, gelatin, or immunoglobulins; hydrophilic
polymers such as polyvinylpyrrolidone; amino acids such as
glycine, glutamine, asparagine, arginine or lysine; monosac-
charides, disaccharides, and other carbohydrates including
glucose, mannose, or dextrins; chelating agents such as
EDTA; sugar alcohols such as mannitol or sorbitol; salt-
forming counterions such as sodium; and/or nonionic sur-
factants such as TWEEN™, polyethylene glycol (PEG), and
PLURONICS™,

[0237] “Antibody fragments” comprise a portion of an
intact antibody, preferably the antigen binding or variable
region of the intact antibody. Examples of antibody frag-
ments include Fab, Fab', F(ab"), , and Fv fragments; dia-
bodies; linear antibodies (Zapata et al., Protein Eng. 8(10):
1057-1062[1995]); single-chain antibody molecules; and
multispecific antibodies formed from antibody fragments.

[0238] Papain digestion of antibodies produces two iden-
tical antigen-binding fragments, called “Fab” fragments,
each with a single antigen-binding site, and a residual “Fc”
fragment, a designation reflecting the ability to crystallize
readily. Pepsin treatment yields an F(ab'), fragment that has
two antigen-combining sites and is still capable of cross-
linking antigen.

[0239] “Fv” is the minimum antibody fragment which
contains a complete antigen-recognition and -binding site.
This region consists of a dimer of one heavy- and one
light-chain variable domain in tight, non-covalent associa-
tion. It is in this configuration that the three CDRs of each
variable domain interact to define an antigen-binding site on
the surface of the V-V dimer. Collectively, the six CDRs
confer antigen-binding specificity to the antibody. However,
even a single variable domain (or half of an Fv comprising
only three CDRs specific for an antigen) has the ability to
recognize and bind antigen, although at a lower affinity than
the entire binding site.

[0240] The Fab fragment also contains the constant
domain of the light chain and the first constant domain
(CH1) of the heavy chain. Fab fragments differ from Fab'
fragments by the addition of a few residues at the carboxy
terminus of the heavy chain CH1 domain including one or
more cysteines from the antibody hinge region. Fab'-SH is
the designation herein for Fab' in which the cysteine resi-
due(s) of the constant domains bear a free thiol group.
F(ab"), antibody fragments originally were produced as pairs
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of Fab' fragments which have hinge cysteines between them.
Other chemical couplings of antibody fragments are also
known.

[0241] The “light chains” of antibodies (immunoglobu-
lins) from any vertebrate species can be assigned to one of
two clearly distinct types, called kappa and lambda, based
on the amino acid sequences of their constant domains.

[0242] Depending on the amino acid sequence of the
constant domain of their heavy chains, immunoglobulins
can be assigned to different classes. There are five major
classes of immunoglobulins: IgA, IgD, IgE, IgG, and IgM,
and several of these may be further divided into subclasses
(isotypes), e.g., IgG1, IgG2, IgG3, IgG4, IgA, and IgA2.

[0243] “Single-chain Fv” or “sFv” antibody fragments
comprise the Vi; and V; domains of antibody, wherein these
domains are present in a single polypeptide chain. Prefer-
ably, the Fv polypeptide further comprises a polypeptide
linker between the Vi; and V; domains which enables the
sFv to-form the desired structure for antigen binding. For a
review of sFv, see Pluckthun in The Pharmacology of
Monoclonal Antibodies, vol. 113, Rosenburg and Moore
eds., Springer-Verlag, New York, pp. 269-315 (1994).

[0244] The term “diabodies” refers to small antibody
fragments with two antigen-binding sites, which fragments
comprise a heavy-chain variable domain (V) connected to
a light-chain variable domain (V;) in the same polypeptide
chain (V3-V;). By using a linker that is too short to allow
pairing between the two domains on the same chain, the
domains are forced to pair with the complementary domains
of another chain and create two antigen-binding sites. Dia-
bodies are described more fully in, for example, EP 404,097;
WO 93/11161; and Hollinger et al., Proc. Natl. Acad. Sci.
USA, 90:6444-6448 (1993).

[0245] An “isolated” antibody is one which has been
identified and separated and/or recovered from a component
of its natural environment. Contaminant components of its
natural environment are materials which would interfere
with diagnostic or therapeutic uses for the antibody, and may
include enzymes, hormones, and other proteinaceous or
nonproteinaceous solutes. In preferred embodiments, the
antibody will be purified (1) to greater than 95% by weight
of antibody as determined by the Lowry method, and most
preferably more than 99% by weight, (2) to a degree
sufficient to obtain at least 15 residues of N-terminal or
internal amino acid sequence by use of a spinning cup
sequenator, or (3) to homogeneity by SDS-PAGE under
reducing or nonreducing conditions using Coomassie blue
or, preferably, silver stain. Isolated antibody includes the
antibody in situ within recombinant cells since at least one
component of the antibody’s natural environment will not be
present. Ordinarily, however, isolated antibody will be pre-
pared by at least one purification step.

[0246] An antibody that “specifically binds to” or is “spe-
cific for” a particular polypeptide or an epitope on a par-
ticular polypeptide is one that binds to that particular
polypeptide or epitope on a particular polypeptide without
substantially binding to any other polypeptide or polypep-
tide epitope.

[0247] The word “label” when used herein refers to a
detectable compound or composition which is conjugated
directly or indirectly to the antibody so as to generate a
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“labeled” antibody. The label may be detectable by itself
(e.g. radioisotope labels or fluorescent labels) or, in the case
of an enzymatic label, may catalyze chemical alteration of a
substrate compound or composition which is detectable.

[0248] By “solid phase” is meant a non-aqueous matrix to
which the antibody of the present invention can adhere.
Examples of solid phases encompassed herein include those
formed partially or entirely of glass (e.g., controlled pore
glass), polysaccharides (e.g., agarose), polyacrylamides,
polystyrene, polyvinyl alcohol and silicones. In certain
embodiments, depending on the context, the solid phase can
comprise the well of an assay plate; in others it is a
purification column (e.g., an affinity chromatography col-
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umn). This term also includes a discontinuous solid phase of
discrete particles, such as those described in U.S. Pat. No.
4,275,149.

[0249] A “liposome” is a small vesicle composed of
various types of lipids, phospholipids and/or surfactant
which is useful for delivery of a drug (such as a PRO
polypeptide or antibody thereto) to a mammal. The compo-
nents of the liposome are commonly arranged in a bilayer
formation, similar to the lipid arrangement of biological
membranes.

[0250] A “small molecule” is defined herein to have a
molecular weight below about 500 Daltons

TABLE 1

/*

#

* C—C increased from 12 to 15

* Z is average of EQ

* B is average of ND

* match with stop is _M; stop—stop = 0; J (joker) match = 0

*/
#define _ M -8 /* value of a match with a stop */
int _day[26]26] = {

/* ABCDEFGHIJKLMNOPQRSTUVWXYZ?¥

/A% {2,0,-2,0,0,-4,1,-1,-1,0,-1,-2,-1,0, _M, 1,0,-2,1,1,0,0, -6, 0, -3, 0},

#B* {0,3,-4,3,2,-5,0,1,-2,0,0,-3,-2,2, _M,-1,1,0,0,0,0,-2,-5,0, -3, 1}

s C* {-2,-4,15,-5,-5,-4,-3,-3,-2,0, -5, -6, -5, -4, _M, -3, -5, -4,0,-2,0, -2, -8, 0, 0, -5},
/#D* {0,3,-5,4,3,-6,1,1,-2,0,0,-4,-3,2, _M,-1,2,-1,0,0,0,-2,-7,0, -4, 2},

*E* {0,2,-5,3,4,-50,1,-2,0,0,-3,-2,1, _M,-1,2,-1,0,0,0,-2,-7,0, -4, 3},

/*F* {-4,-5-4,-6,-59,-5-2,1,0,-5,2,0,-4, _M, -5,-5,-4,-3,-3,0,-1,0,0, 7, -5},
G+ {1,0,-3,1,0,-5,5,-2,-3,0,-2,-4,-3,0, _M, -1,-1,-3,1,0,0, -1, -7, 0, -5, 0}
#H* {-1,1,-3,1,1,-2,-2,6,-2,0,0,-2,-2,2, _M,0,3,2,-1,-1,0,-2,-3,0,0, 2}

e {-1,-2,-2,-2,-2,1,-3,-2,5,0,-2,2,2,-2, _M,-2,-2,-2,-1,0,0, 4,-5,0, -1, -2},
/+1+* {0,0,0,0,0,0,0,0,0,0,0,0,0,0,_M,0,0,0,0,0,0,0,0,0,0, 0},

/#K* {-1,0,-50,0,-5,-2,0,-2,0,5,-3,0,1, _M,-1,1,3,0,0,0,-2,-3,0, -4, 0},

/#L* {-2,-3,-6,-4,-3,2,-4,-2,2,0,-3,6,4,-3, _M,-3,-2,-3,-3,-1,0,2,-2,0, -1, -2}
AM* {-1,-2,-5-3,-2,0,-3,-2,2,0,0,4,6,-2, _M,-2,-1,0,-2,-1,0,2,-4,0, -2, -1},
/#N* {0,2,-4,2,1,-4,0,2,-2,0,1,-3,-2,2, _M,-1,1,0,1,0,0,-2,-4,0, -2, 1},

0% {{M_M_M M M M M M M M M M M MO0 M M M M M M M M M _M_M}
#Pp* {1,-1,-3,-1,-1,-5,-1,0,-2,0,-1,-3,-2,-1,_M, 6,0,0,1,0,0, -1, -6, 0, -5, 0},
/#Q+* {0,1,-5,2,2,-5,-1,3,-2,0,1,-2,-1,1, _M,0,4,1,-1,-1,0,-2,-5,0, -4, 3},

/*R* {-2,0,-4,-1,-1,-4,-3,2,-2,0,3,-3,0,0, _M,0,1,6,0,-1,0,-2,2,0, -4, 0},

/#s* {1,0,0,0,0,-3,1,-1,-1,0,0,-3,-2,1, _M, 1,-1,0,2,1,0,-1,-2,0, -3, 0},

#T* {1,0,-2,0,0,-3,0,-1,0,0,0,-1,-1,0, _M,0,-1,-1,1, 3,0,0,-5,0, -3, 0},

/+u+* {0,0,0,0,0,0,0,0,0,0,0,0,0,0,_M,0,0,0,0,0,0,0,0,0,0,0},

v {0,-2,-2,-2,-2,-1,-1,-2,4,0,-2,2,2,-2,_ M, -1,-2,-2,-1,0,0, 4, -6, 0, -2, -2}
/*W* {-6,-5-8,-7,-7,0,-7,-3,-5,0,-3,-2, -4, -4, M, -6, -5, 2, -2, 5,0, -6, 17, 0, 0, -6}
/X * {0,0,0,0,0,0,0,0,0,0,0,0,0,0,_M,0,0,0,0,0,0,0,0,0,0, 0},

/Y * {-3,-3,0,-4,-4,7,-50,-1,0,-4,-1,-2,-2, _M, -5, -4, -4,-3,-3,0,-2,0,0, 10, -4},
+Z* {0,1,-5,2,3,-5,0,2,-2,0,0,-2,-1,1, M, 0,3,0,0,0,0, -2, -6, 0, -4, 4},

/e

*/

#include <stdio.h>

#include <ctype.h>

#define MAXTMP 16 /* max jumps in a diag */

#define MAXGAP 24 /* don’t continue to penalize gaps larger than this */

#define IMPS
#define MX
#define DMAT
#define DMIS
#define DINSO
#define DINS1
#define PINSO
#define PINS1
struct jmp {

1024 /* max jmps in an path */

/* value of matching bases */

/* penalty for mismatched bases */
/* penalty for a gap */

/* penalty per base */

/* penalty for a gap */

/* penalty per residue */

O = 00O WA

short n[MAXJMP];  /* size of jmp (neg for dely) */
unsigned short x[MAXJMP]; /* base no. of jmp in seq x */
/* limits seq to 2716 -1 *f
I3
struct diag {
int score; /* score at last jmp */

/* save if there’s at least MX-1 bases since last jmp */
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TABLE 1-continued

long offset; /* offset of prev block */
short ijmp; /* current jmp index */
struct jmp ips /* list of jmps */
struct path {
int spc; /* number of leading spaces */
short n[JMPS]; /* size of jmp (gap) */
int x[JMPS]; /* loc of jmp (last elem before gap) */
¥
char *ofile; /* output file name */
char *namex[2]; /* seq names: getseqs() */
char *prog; /* prog name for err msgs */
char *seqx[2]; /* seqs: getseqs() */
int dmax; /* best diag: nw() */
int dmax0; /* final diag */
int dna; /* set if dna: main() */
int endgaps; /* set if penalizing end gaps */
int gapx, gapy; /* total gaps in seqs */
int len0, lend; /* seq lens */
int ngapx, ngapy; /* total size of gaps */
int smax; /* max score: nw() */
int *xbm; /* bitmap for matching */
long offset; /* current offset in jmp file */
struct diag  *dx; /* holds diagonals */
struct path  pp[2]; /* holds path for seqs */
char *calloc(), *malloc(), *index(), *strcpy();
char *getseq(), *g_calloc();

/* Needleman-Wunsch alignment program

#

* usage: progs filel file2

*  where filel and file2 are two dna or two protein sequences.

The sequences can be in upper- or lower-case an may contain ambiguity
Any lines beginning with ;’, “>” or ‘<’ are ignored

Max file length is 65535 (limited by unsigned short x in the jmp struct)

A sequence with Y3 or more of its elements ACGTU is assumed to be DNA

Output is in the file “align.out”

¥ % ¥ ¥ ¥

e

* The program may create a tmp file in /tmp to hold info about traceback.

* Original version developed under BSD 4.3 on a vax 8650

*/

#include “nw.h”

#include “day.h”

static __dbval[26] = {
1,14,2,13,0,0,4,11,0,0,12,0,3,15,0,0,0,5,6,8,8,7,9,0,10,0

b

static __pbval[26] = {
1, 2(1<<(‘ D= A)|(1<<(-N'=A")), 4, 8, 16, 32, 64,
128, 256, OxFFFFFFE, 1<<10, 1<<11, 1<<12, 1<<13, 1<<14,
1<<15, 1<<16, 1< <17, 1<<18, 1<<19, 1<<20, 1<<21, 1<<22,
1<<23, 1<<24, 1<<25|(1<<(‘E’—A))|(1<<(*Q—*A"))
I8
main(ac, av) main
int ac;
char  *av[];

prog = av[0}
if(ac 1= 3) {
fprintf(stderr, “usage: %s filel file2\n”, prog);
fprintf(stderr, “where filel and file2 are two dna or two protein sequences.\n”);
fprintf(stderr, “The sequences can be in upper- or lower-case\n™);
fprintf(stderr, “Any lines beginning with ¢ or ‘<’ are ignoredin”);
fprintf(stderr, “Output is in the file \“align.out\"\n™);
exit(1);

namex[0] = av[1];

namex[1] = av[2];

seqx[0] = getseq(namex[0], &len0);
seqx[1] = getseq(namex[1], &lenl);
xbm = (dna)? _dbval : _pbval;

endgaps = 0; /* 1 to penalize endgaps */

ofile = “align.out”;  /* output file */

nw(); /* fill in the matrix, get the possible jmps */
readjmps();  /* get the actual jmps */

print(); /* print stats, alignment */

cleanup(0);  /* unlink any tmp files */
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/* do the alignment, return best score: main()

* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983

* pro: PAM 250 values

* When scores are equal, we prefer mismatches to any gap, prefer
* a new gap to extending an ongoing gap, and prefer a gap in seqx
* to a gap in seq y.

*/

nw()

{
char *PX, *py; /* seqs and ptrs */
int *ndely, *dely; /* keep track of dely */
int ndelx, delx; /* keep track of delx */
int *tmp; /* for swapping row0, rowl */
int mis; /* score for each type */
int ins0, insl; /* insertion penalties */
register id; /* diagonal index */
register  ij; /* jmp index */
register  *col0, *coll; /* score for curr, last row */
register XX, yy; /* index into seqs */

dx = (struct diag *)g_calloc(“to get diags”, lenO+len1+1, sizeof(struct diag));
ndely = (int *)g_calloc(“to get ndely”, lenl+1, sizeof(int));
dely = (int *)g__calloc(“to get dely”, len1+1, sizeof(int));
col0 = (int *)g_ calloc(“to get col0”, len1+1, sizeof(int));
coll = (int *)g_ calloc(“to get coll”, len1+1, sizeof(int));
insO = (dna)? DINSO : PINSO;
insl = (dna)? DINS1 : PINS1;
smax = —10000;
if (endgaps) {
for (col0[0] = dely[0] = -ins0, yy = 1; yy <= lenl; yy++) {
colO[yy] = delylyy] = colO[yy-1] - ins1;
ndely[yy] = yy;

col0[0] = 0; /* Waterman Bull Math Biol 84 */

else
for (yy = 1; yy <= lenl; yy++)
dely[yy] = —ins0;
/* fill in match matrix
*/
for (px = seqx[0], xx = 1; xx <= len0; px++, xx++) {
/* initialize first entry in col

*/
if (endgaps) {
if (xx ==1
col1[0] = delx = —(insO+ins1);
else
col1[0] = delx = col0[0]-ins1;
ndelx = xx;
else {
coll[0] = 0;
delx = -ins0;
ndelx = 0;
¥

for (py = seqx[1], yy = 1; yy <= lenl; py++, yy++) {
mis = col0[yy-1];
if (dna)
mis += (xbm[*px—<A’[&xbm[*py—‘A’])? DMAT : DMIS;
else
mis += _ day[*px—*A][*py—A’};
/* update penalty for del in x seq;
* favor new del over ongong del
* ignore MAXGAP if weighting endgaps
*/
if (endgaps || ndely[yy] < MAXGAP) {
if (colO[yy] - insO >= dely[yy]) {
dely[yy] = colO[yy] - (insO+ins1);
ndely[yy] = 1;
}else {
dely[yy] -= ins1;
ndely[yyl++;

}else {
if (colO[yy] - (insO+ins1) >= dely[yy]) {
dely[yy] = col0[yy] - (insO+ins1);

nw

W
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ndelylyy] = 1;
} else

ndely[yyl++;

/* update penalty for del in y seq;
* favor new del over ongong del
*/
if (endgaps || ndelx < MAXGAP) {
if(coll[yy-1] - insO >= delx) {
delx = coll[yy-1] - (insO+ins1);
ndelx = 1;
}else {
delx —= ins1;
ndelx++;

¥
}else {
if (coll[yy-1] - (insO+ins1) >= delx) {
delx = coll[yy-1] - (insO+ins1);
ndelx = 1;
} else
ndelx++;

/* pick the maximum score; we’re favoring
* mis over any del and delx over dely

*/

id =xx - yy + lenl - 1;
if (mis »>= delx && mis >= dely[yy])
coll[yy] = mis;
else if (delx >= dely[yy]) {
coll[yy] = delx;
ij = dx[id].{jmp;
if (dx[id].jp.n[0] && (!dna || (ndelx >= MAXIMP
&& xx > dx[id].jp.x[ij+MX) || mis > dx[id].score+DINSQ)) {
dx[id].ijmp++;
if (++ij >= MAXIMP) {
writejmps(id);
ij = dx[id].ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);

}

¥
dx[id].jp.n[ij] = ndelx;
dx[id].jp.x[ij] = xx;
dx[id].score = delx;
¥
else {
collfyy] = delylyy};
ij = dx[id].{jmp;
if (dx[id]jp.n[0] && (!dna || (ndely[yy] >= MAXIMP
&& xx > dx[id].jp.x[ij]+MX) || mis > dx[id].score+DINSQ)) {
dx[id].ijmp++;
if (++ij >= MAXIMP) {
writejmps(id);
ij = dx[id].ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);

}

}

dx[id].jp.n[ij] =— ndely[yy];
dx[id].jp x[ij] = xx;
dx[id].score = dely[yy];

¥
if (xx == len0 && yy < lenl) {
/* last col
*/
if (endgaps)
coll[yy] -= insO+ins1*(lenl-yy);
if(coll[yy] > smax) {
smax = coll[yy];
dmax = id;

}

¥
if (endgaps && xx < len0)
coll[yy-1] -= insO+ins1*(len0-xx);

W
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/%

e

if (coll[yy-1] > smax) {
smax = coll[yy-1];
dmax = id;

¥

tmp = col0; col0 = coll; coll = tmp;

)

(Vo%d) free((char *)ndely);
(VO%d) free((char *)dely);
(VO}d) free((char *)col0);
(void) free((char *)coll);

* print() -- only routine visible outside this module
#

* static:

* getmat() -- trace back best path, count matches: print()

* pr_align() -- print alignment of described in array p[]: print()

* dumpblock() -- dump a block of lines with numbers, stars: pr_align()
* nums() -- put out a number line: dumpblock()

* putline() -- put out a line (name, [num], seq, [num]): dumpblock()

* stars() - -put a line of stars: dumpblock()

* stripname() -- strip any path and prefix from a seqname

*/
#include “nw.h”
#define SPC 3
#define P__LINE 256 /* maximum output line */
#define P__ SPC 3 /* space between name or num and seq */
extern _day[26][26];
int olen; /* set output line length */
FILE *fx; /* output file */
print()
{
int Ix, ly, firstgap, lastgap; /* overlap */

if ((fx = fopen(ofile, “w™)) == 0) {
fprintf(stderr, “%s: can’t write %s\n”, prog, ofile);
cleanup(1);

fprintf(fx, “<first sequence: %s (length = %d)\n”, namex[0], len0);
fprintf(fx, “<second sequence: %s (length = %d)\n”, namex|[1], len1);
olen = 60;

Ix = len0;

ly = lend;

firstgap = lastgap = 0;

if (dmax < lenl - 1) { /* leading gap in x */

ppl0]-spe = firstgap = lenl - dmax - 1;
ly -= pp[0].spc;

else if (dmax > lenl - 1) { /* leading gap in y */
ppl1lspe = firstgap = dmax — (lenl - 1);
Ix —= pp[1]spc;

if (dmax0 < len0 - 1) { /* trailing gap in x */
lastgap = len0 - dmax0 -1;
Ix —= lastgap;

else if (dmax0 > len0 - 1) { /* trailing gap in y */
lastgap = dmax0 — (len0 - 1);

ly —= lastgap;
getmat(lx, ly, firstgap, lastgap);
pr_align();
¥
/*
* trace back the best path, count matches
*/
static
getmat(lx, ly, firstgap, lastgap)
int Ix, ly; /* “core” (minus endgaps) */
int firstgap, lastgap; /* leading trailing overlap */
{
int nm, i0, i1, siz0, siz1;
char outx[32];
double pet;
register n0, nl;

register char *p0, *pl;

print

getmat
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}

/* get total matches, score
*/
i0 = i1 = siz0 = sizl = 0;
pO = seqx[0] + pp[1].spc;
pl = seqx[1] + pp[0].spc;
n0 = pp[1]spc + 1;
nl = pp[O]spc + 1;
nm = 0;
while ( *p0 && *pl ) {
if (siz0) {

pl++;

nl++;

8iz0—-;

¥

else if (siz1) {
pO++;
n0++;
sizl--;

else {

if (xbm[*p0— A’ J&xbm[*p1-A’])
nm-++;

if (n0++ == pp[0].x[i0])
siz0 = pp[0].n[i0++];

if (nl++ == pp[1]x[i1])
sizl = pp[1].n[il++];

pO++;

pl++;

}

/* pct homology:
* if penalizing endgaps, base is the shorter seq
* else, knock off overhangs and take shorter core
*/
if (endgaps)
Ix = (len0 < len1)? lenO : lenl;
else
Ix =(Ix <1y)? Ix : ly;
pet = 100.*(double)nm/(double)lx;
fprintf(fx, “\n™);
fprintf(fx, “<%d match%s in an overlap of %d: %.2f percent similarity\n”,
nm, (nm == 1)? “” : “es”, Ix, pet);
fprintf(fx, “<gaps in first sequence: %d”, gapx);
if (gapx) {
(void) sprintf(outx, “(%d %s%s)”,
ngapx, (dna)? “base”: “residue”, (ngapx == 1)? “”:“s™);
fprintf(fx, “%s”, outx);
fprintf(fx, «, gaps in second sequence: %d”, gapy);
if (gapy) {
(void) sprintf(outx, “(%d %s%s)”,
ngapy, (dna)? “base™:“residue”, (ngapy == 1)? “":“s™);
fprintf(fx, “%s”, outx);

%f (dna)
fprintf(fx,

“\n<score: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base)\n”,

smax, DMAT, DMIS, DINS0, DINS1);
else
fprintf(fx,

“\n<score: %d (Dayhoff PAM 250 matrix, gap penalty = %d + %d per residue)\n”,

smax, PINSO, PINS1);
if (endgaps)
fprintf(fx,
“<endgaps penalized. left endgap: %d %s%s, right endgap: %d %s%s\n”,
firstgap, (dna)? “base” : “residue”, (firstgap == 1)7 < : “s”,
lastgap, (dna)? “base” : “residue”, (lastgap == 1)? <7 : “s™);
else
fprintf(fx, “<endgaps not penalizedn™);

static nm; /* matches in core -- for checking */
static Imax; /* lengths of stripped file names */
static ij[2]; /* jmp index for a path */

static nc|2]; /* number at start of current line */
static nil2]; /* current elem number -- for gapping */
static siz[2];

static char *ps[2]; /* ptr to current element */

...getmat
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static char *po[2]; /* ptr to next output char slot */
static char out[2][P_LINE]; /* output line */
static char  star[P_LINE]; /* set by stars() */
/*
* print alignment of described in struct path pp[]
*/
static
pr_align() pr_align
{
int nn; /* char count */
int more;
register i
for (i = 0, Imax = 0; i < 2;i++) {
nn = stripname(namex[i]);
if (nn > Ilmax)
Imax = nn;
nci] = 1;
nifi] = 1;
siz[i] = i[i] = 0;
pefi] = seqx[il;
polil - outli;
for (nn = nm = 0, more = 1; more;) { ...pr_align
for (i = more = 0; i < 2; i++) {
/*
* do we have more of this sequence?
*/
if (M*ps[iD
continue;
more++;
if (pplil-spe) { /* leading space */
*polil++ ="
pplilspe—;
else if (siz[i]) { /*in a gap */
*polil++ = =
sizi}-—;
else { /* we’re putting a seq element
*
“polil = *ps[il
if (islower(*ps[i]))
*ps[i] = toupper(*ps[iD:
pol i+
pelibe:
/*
* are we at next gap for this seq?
*/
if (nifi] == pplil il {
/*
* we need to merge all gaps
* at this location
*/
siz[i] == pp[1]n[1][1]++], )
while (n1[1] == pp[l]X[l_][l]])
siz[i] += ppliln[ijlip-+];
ni[i++;
¥
if (++nn == olen || !more && nn) {
dumpblock();
for (1=0;1<2;i++)
po[i] = outli];
nn = 0
¥
¥
¥
/*
* dump a block of lines, including numbers, stars: pr_align()
*/
static
dumpblock() dumpblock

register i;
for(i = 0; 1 < 2; i++)
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*pofil-- = 107

(void) pute(\n’, fx);
for (i=0;i<2;i++) {
if (*out[i] && (*out[i] !=* " || *(po[i] = * ") {
if (i==0)
nums(i);
if 1 ==0 && *out[1])
stars();
putline(i);
if 1 ==0 && *out[1])
fprintf(fx, star);

ifi==1)
nums(i);
}
}
/*
* put out a number line: dumpblock()
*/
static
nums(ix)
int ix; /* index in out[] holding seq line */
{
char nline[P__LINE];
register i, j;
register char *pn, *px, *py;
for(pn = nline, i = 0; i < Imax+P__SPC; i++, pn++)
¥ <.
pn=""7
for (i = ndix], py = out[ix]; *py; py++, pn++) {
if (*py == || *py == -’
pn=c7
else {

if (1%10 == 0 || (i == 1 && ndfix] 1= 1)) {
j=A<0)?-i:4
for (px = pn; j; j/= 10, px—)
*px = j%10 + ‘0%;
if (i < 0)

Fvg €
px="-3

}

*pn = \0%;
nefix] = i;
for (pn = nline; *pn; pn++)
(void) pute(*pn, fx);
(void) pute(\n’, fx);
¥

/*
* put out a line (name, [num], seq. [num]): dumpblock()
*/
static
putline(ix)
int ix; {
int i
register char  *px;
for (px = namex[ix], i = 0; *px && *px != “"; px++, I++)

(void) pute(*px, fx);
for (;i < Imax+P__SPC; i++)
(void) pute(* 7, fx);
/* these count from 1:
* ni[] is current element (from 1)
* ne[] is number at start of current line
*/
for (px = out[ix]; *px; px++)
(void) pute(*px&0x7TF, fx);
(void) pute(\n’, fx);
¥
/*
* put a line of stars (seqs always in out[0], out[1]): dumpblock()
*/

static

...dumpblock

nums

putline

...putline
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stars()

int i

register char  *p0, *p1, cx, *px;

it (t*out[0] || (*out[0] == ¢ * && *(pO[0]) == < *) |
out[1] || (*out[1] == < > && *(po[1]) == < *))

return;

px = star;

for (i = Imax+P__SPC; i; i--)
XA+ =

for (p0 = out[0], p1 = out[1]; *p0 && *p1; pO++, pl++) {
if (isalpha(*p0) && isalpha(*p1)) {
if (xbm[*p0-*A'J&xbm[ *p1-A’] {
cx = ‘¥’
nm-++;

¥
else if (1dna && _day[*p0- ‘A |[*p1-‘A’] > 0)
cx=""
else
cx="°";

}

else
<

cX="°"
*PX++ = cX;

px++ = \n’;
*px = 0%
b
/*
* strip path or prefix from pn, return len: pr_align()
*/
static
stripname(pn)
char *p; /* file name (may be path) */
{

register char *px, *py;
py =0
for (px = pn; *px; px++)
if (*px == /")
py=px+1;
if (py)

(void) strepy(pn, py);

return(strlen(pn));
¥
/*
* cleanup() -- cleanup any tmp file
* getseq() -- read in seq, set dna, len, maxlen
* g calloc() - calloc() with error checkin
* readjmps() -- get the good jmps, from tmp file if necessary
* writejmps() -- write a filled array of jmps to a tmp file: nw()
*/
#include “nw.h”
#include <sys/file.h>
char  *jname = “/tmp/homgXXXXXX"; /* tmp file for jmps */
FILE *fj;
int cleanup(); /* cleanup tmp file */
long Iseek();
/*

* remove any tmp file if we blow

*/
cleanup(i)

int i

if (&)

(void) unlink(jname);

exit(i);
/*
* read, return ptr to seq, set dna, len, maxlen
* gkip lines starting with ;*, “<’, or ‘>’
* seq in upper or lower case
*/
char *
getseq(file, len)

char *file; /* file name */

int *len; /* seq len */

stars

stripname

cleanup

getseq
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char line[1024], *pseq;
register char *px, *py;

int natgc, tlen;

FILE

*fp;
if ((fp = fopen(file, “r”)) == 0) {
fprintf(stderr, “%s: can’t read %s\n”, prog, file);
exit(1);
¥
tlen = natge = 0;
while (fgets(line, 1024, fp)) {
if (*line == ;|| *line == ‘<’ || *line == *>")
continue;
for (px = line; *px != ‘\n’; px++)
if (isupper(*px) || islower(*px))
tlen++;

¥

if ((pseq = malloc((unsigned)(tlen+6))) == 0) {
fprintf(stderr, “%s: malloc() failed to get %d bytes for %s\n”, prog, tlen+6, file);
exit(1);

pseq[0] = pseq[1] = pseq[2] = pseq[3] = \0%;
...getseq
Py = pseq + 4
*len = tlen;
rewind(fp);
while (fgets(line, 1024, fp)) {
if (*line == ;|| *line == ‘<’ || *line == *>")
continue;
for (px = line; *px != “\n’; px++) {
if (isupper(*px))
py+H+ = "px;
else if (islower(*px))
*py++ = toupper(*px);
if (index(“ATGCU”, *(py-1)))
natgc++;
¥
¥
“py++ =107
“py = 0%
(void) fclose(fp);
dna = natgc > (tlen/3);
return(pseq+4);
¥
char *
g_ calloc(msg, nx, sz) g _calloc
char *msg; /* program, calling routine */
int nx, Sz; /* number and size of elements */

char *px, *calloc();
if ((px = calloc((unsigned)nx, (unsigned)sz)) == 0) {
if (*msg) {
fprintf(stderr, “%s: g_ calloc() failed %s (n= %d, sz= %d)\n”, prog, msg, nx, sz);
exit(1);

}

return(px);
b
/*
* get final jmps from dx[] or tmp file, set pp[], reset dmax: main()
*/

readjmps() readjmps

int fd =-1;
int siz, 10, i1;
register i, j, Xx;
it () {
(void) felose(f));
if ((fd = open(jname, O__RDONLY, 0)) < 0) {
fprintf(stderr, “%s: can’t open() %s\n”, prog, jname);
cleanup(1);

}

for (i =10 = i1 = 0, dmax0 = dmax, xx = len0; ;i++) {
while (1) {
for (j = dx[dmax].ijmp; | >= 0 && dx[dmax].jp.x[j] >= xx; j--)



US 2003/0180849 Al Sep. 25, 2003
TABLE 1-continued
...readjmps
if (j < 0 && dx[dmax].offset && fj) {
(void) Iseek(fd, dx[dmax] offset, 0);
(void) read(fd, (char *)&dx[dmax].jp, sizeof(struct jmp));
(void) read(fd, (char *)&dx[dmax].offset, sizeof(dx[dmax].offset));
dx[dmax].ijmp = MAXIMP-1;
¥
else
break;
¥
if (i >= IMPS) {
fprintf(stderr, “%s: too many gaps in alignment\n”, prog);
cleanup(1);
¥
if (j>=0){
siz = dx[dmax].jp.n[j];
xx = dx[dmax].jp.x[j];
dmax += siz;
if (siz < 0) { /* gap in second seq */
ppl1ln[il] = -siz;
XX += 8iz;
/*id =xx - yy + lenl - 1
*/
ppl1]x[il] = xx - dmax + lenl - 1;
gapy++;
ngapy —= siz;
/* ignore MAXGAP when doing endgaps */
siz = (-siz < MAXGAP || endgaps)? —siz : MAXGAP;
il++;
else if (siz » 0) { /* gap in first seq */
ppl0] .n[i0] = siz;
ppl0] x[i0] = xx;
gapx-++;
ngapx += siz;
/* ignore MAXGAP when doing endgaps */
siz = (siz < MAXGARP || endgaps)? siz : MAXGAP;
10++;
¥
¥
else
break;
/* reverse the order of jmps
*/
for (j = 0, i0--; j < i0; j++, i0--) {
i = pp{0]lj}: ppLOLa[i] = pp[0]ai0}: pplOnfi0] = i
i = ppl01x{jE: pplO}x[j] = pplOJx[i0}: ppl0Tfio] - i
for (j =0, il-—; j < il; j++, il--) {
i = pp{1] i} pp(11afi] = pp[1]afit}: ppl1}nfi1] = i
i = pp[L1x(jE ppl11x[i] = ppl1]x[it: ppllxit] -
if (fd >= 0)
(void) close(fd);
it (@) {
(void) unlink(jname);
=0
offset = 0;
¥
/*
* write a filled jmp struct offset of the prev one (if any): nw()
*/
writejmps(ix) writejmps
int ix;
{

char *mktemp();
if () {
if (mktemp(jname) < 0) {
fprintf(stderr, “%s: can’t mktemp() %s\n”, prog, jname);
cleanup(1);

if ((fj = fopen(jname, “w)) == 0) {
fprintf(stderr, “%s: can’t write %s\n”, prog, jname);
exit(1);
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}

(void) fwrite((char *)&dx[ix].jp, sizeof(struct jmp), 1, fj);
(void) fwrite((char *)&dx[ix].offset, sizeof(dx[ix].offset), 1, fj);

¥
[0251]

TABLE 2
PRO XXXXXXXXXKKXKXKXKXK  (Length = 15 amino acids)
Comparison XXXXXYYYYYYY (Length = 12 amino acids)
Protein

% amino acid sequence identity = (the number of identically matching
amino acid residues between the two polypeptide sequences as determined
by ALIGN-2) divided by (the total number of amino acid residues of the
PRO polypeptide) = 5 divided by 15 = 33.3%

[0252]

TABLE 3
PRO ):9:0:0:0.0:0.0.0.0.¢ (Length = 10 amino acids)
Comparison XXXXXYYYYYYZZYZ  (Length = 15 amino acids)
Protein

% amino acid sequence identity = (the number of identically matching
amino acid residues between the two polypeptide sequences as determined
by ALIGN-2) divided by (the total number of amino acid residues of the
PRO polypeptide) = 5 divided by 10 = 50%

[0253]

TABLE 4
PRO-DNA NNNNNNNNNNNNNN (Length = 14 nucleotides)
Comparison NNNNNNLLLLLLLLLI  (Length = 16 nucleotides)
DNA

% nucleic acid sequence identity = (the number of identically matching
nucleotides between the two nucleic acid sequences as determined by
ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA
nucleic acid sequence) = 6 divided by 14 = 42.9%

[0254]

TABLE 5
PRO-DNA NNNNNNNNNNNN  (Length = 12 nucleotides)
Comparison DNA ~ NNNNLLLVV (Length = 9 nucleotides)
DNA

% nucleic acid sequence identity = (the number of identically matching
nucleotides between the two nucleic acid sequences as determined by
ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA
nucleic acid sequence) = 4 divided by 12 = 33.3%

[0255]
[0256] A. Full-Length PRO Polypeptides

II. Compositions and Methods of the Invention

[0257] The present invention provides newly identified
and isolated nucleotide sequences encoding polypeptides
referred to in the present application as PRO polypeptides.
In particular, cDNAs encoding various PRO polypeptides
have been identified and isolated, as disclosed in further
detail in the Examples below. It is noted that proteins
produced in separate expression rounds may be given dif-

ferent PRO numbers but the UNQ number is unique for any
given DNA and the encoded protein, and will not be
changed. However, for sake of simplicity, in the present
specification the protein encoded by the full length native
nucleic acid molecules disclosed herein as well as all further
native homologues and variants included in the foregoing
definition of PRO, will be referred to as “PRO/number”,
regardless of their origin or mode of preparation.

[0258] Asdisclosed in the Examples below, various cDNA
clones have been deposited with the ATCC. The actual
nucleotide sequences of those clones can readily be deter-
mined by the skilled artisan by sequencing of the deposited
clone using routine methods in the art. The predicted amino
acid sequence can be determined from the nucleotide
sequence using routine skill. For the PRO polypeptides and
encoding nucleic acids described herein, Applicants have
identified what is believed to be the reading frame best
identifiable with the sequence information available at the
time.

[0259] B. PRO Polypeptide Variants

[0260] In addition to the full-length native sequence PRO
polypeptides described herein, it is contemplated that PRO
variants can be prepared. PRO variants can be prepared by
introducing appropriate nucleotide changes into the PRO
DNA, and/or by synthesis of the desired PRO polypeptide.
Those skilled in the art will appreciate that amino acid
changes may alter post-translational processes of the PRO,
such as changing the number or position of glycosylation
sites or altering the membrane anchoring characteristics.

[0261] Variations in the native full-length sequence PRO
or in various domains of the PRO described herein, can be
made, for example, using any of the techniques and guide-
lines for conservative and non-conservative mutations set
forth, for instance, in U.S. Pat. No. 5,364,934. Variations
may be a substitution, deletion or insertion of one or more
codons encoding the PRO that results in a change in the
amino acid sequence of the PRO as compared with the
native sequence PRO. Optionally the variation is by substi-
tution of at least one amino acid with any other amino acid
in one or more of the domains of the PRO. Guidance in
determining which amino acid residue may be inserted,
substituted or deleted without adversely affecting the desired
activity may be found by comparing the sequence of the
PRO with that of homologous known protein molecules and
minimizing the number of amino acid sequence changes
made in regions of high homology. Amino acid substitutions
can be the result of replacing one amino acid with another
amino acid having similar structural and/or chemical prop-
erties, such as the replacement of a leucine with a serine, i.c.,
conservative amino acid replacements. Insertions or dele-
tions may optionally be in the range of about 1 to 5 amino
acids. The variation allowed may be determined by system-
atically making insertions, deletions or substitutions of
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amino acids in the sequence and testing the resulting vari-
ants for activity exhibited by the full-length or mature native
sequence.

[0262] PRO polypeptide fragments are provided herein.
Such fragments may be truncated at the N-terminus or
C-terminus, or may lack internal residues, for example,
when compared with a full length native protein. Certain
fragments lack amino acid residues that are not essential for
a desired biological activity of the PRO polypeptide.

[0263] PRO fragments may be prepared by any of a
number of conventional techniques. Desired peptide frag-
ments may be chemically synthesized. An alternative
approach involves generating PRO fragments by enzymatic
digestion, e.g., by treating the protein with an enzyme
known to cleave proteins at sites defined by particular amino
acid residues, or by digesting the DNA with suitable restric-
tion enzymes and isolating the desired fragment. Yet another
suitable technique involves isolating and amplifying a DNA
fragment encoding a desired polypeptide fragment, by poly-
merase chain reaction (PCR). Oligonucleotides that define
the desired termini of the DNA fragment are employed at the
5" and 3' primers in the PCR. Preferably, PRO polypeptide
fragments share at least one biological and/or immunologi-
cal activity with the native PRO polypeptide disclosed
herein.

[0264] In particular embodiments, conservative substitu-
tions of interest are shown in Table 6 under the heading of
preferred substitutions. If such substitutions result in a
change in biological activity, then more substantial changes,
denominated exemplary substitutions in Table 6, or as
further described below in reference to amino acid classes,
are introduced and the products screened.

TABLE 6
Original Exemplary Preferred
Residue Substitutions Substitutions
Ala (A) val; leu; ile val
Arg R) lys; gln; asn lys
Asn (N) gln; his; lys; arg gln
Asp (D) glu glu
Cys (O) ser ser
Gln (Q) asn asn
Glu (E) asp asp
Gly (G) pro; ala ala
His (H) asn; gln; lys; arg arg
Ile (D leu; val; met; ala; phe; leu
norleucine
Leu (L) norleucine; ile; val; ile
met; ala; phe

Lys (K) arg; gln; asn arg
Met (M) leu; phe; ile leu
Phe (F) leu; val; ile; ala; tyr leu
Pro (P) ala ala
Ser (S) thr thr
Thr (T) ser ser
Trp (W) tyr; phe tyr
Tyr (Y) trp; phe; thr; ser phe
Val (V) ile; leu; met; phe; leu

ala; norleucine

[0265] Substantial modifications in function or immuno-
logical identity of the PRO polypeptide are accomplished by
selecting substitutions that differ significantly in their effect
on maintaining (a) the structure of the polypeptide backbone
in the area of the substitution, for example, as a sheet or
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helical conformation, (b) the charge or hydrophobicity of the
molecule at the target site, or (¢) the bulk of the side chain.
Naturally occurring residues are divided into groups based
on common side-chain properties:

[0266] (1) hydrophobic: norleucine, met, ala, val, leu,
ile;

[0267] (2) neutral hydrophilic: cys, ser, thr;

[0268] (3) acidic: asp, glu;

[0269] (4) basic: asn, gin, his, lys, arg;

[0270] (5) residues that influence chain orientation:

gly, pro; and
[0271] (6) aromatic: trp, tyr, phe.

[0272] Non-conservative  substitutions will  entail
exchanging a member of one of these classes for another
class. Such substituted residues also may be introduced into
the conservative substitution sites or, more preferably, into
the remaining (non-conserved) sites.

[0273] The variations can be made using methods known
in the art such as oligonucleotide-mediated (site-directed)
mutagenesis, alanine scanning, and PCR mutagenesis. Site-
directed mutagenesis [Carter et al., Nucl. Acids Res.,
13:4331 (1986); Zoller et al., Nucl. Acids Res., 10:6487
(1987)], cassette mutagenesis [Wells et al., Gene, 34:315
(1985)], restriction selection mutagenesis [Wells et al., Phi-
los. Trans. R. Soc. London SerA, 317:415 (1986). or other
known techniques can be performed on the cloned DNA to
produce the PRO variant DNA.

[0274] Scanning amino acid analysis can also be
employed to identify one or more amino acids along a
contiguous sequence. Among the preferred scanning amino
acids are relatively small, neutral amino acids. Such amino
acids include alanine, glycine, serine, and cysteine. Alanine
is typically a preferred scanning amino acid among this
group because it eliminates the side-chain beyond the beta-
carbon and is less likely to alter the main-chain conforma-
tion of the variant [Cunningham and Wells, Science, 244:
1081-1085 (1989)]. Alanine is also typically preferred
because it is the most common amino acid. Further, it is
frequently found in both buried and exposed positions
[Creighton, The Proteins, (W. H. Freeman & Co., N.Y);
Chothia, J. Mol. Biol., 150:1 (1976)]. If alanine substitution
does not yield adequate amounts of variant, an isoteric
amino acid can be used.

[0275] C. Modifications of PRO

[0276] Covalent modifications of PRO are included within
the scope of this invention. One type of covalent modifica-
tion includes reacting targeted amino acid residues of a PRO
polypeptide with an organic derivatizing agent that is
capable of reacting with selected side chains or the N- or
C-terminal residues of the PRO. Derivatization with bifunc-
tional agents is useful, for instance, for crosslinking PRO to
a water-insoluble support matrix or surface for use in the
method for purifying anti-PRO antibodies, and vice-versa.
Commonly used crosslinking agents include, e.g., 1,1-bis
(diazoacetyl)-2-phenylethane, glutaraldehyde, N-hydrox-
ysuccinimide esters, for example, esters with 4-azidosali-
cylic acid, homobifunctional imidoesters, including disuc-
cinimidyl esters such as 3,3'-
dithiobis(succinimidylpropionate), bifunctional maleimides
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such as bis-N-maleimido-1,8-octane and agents such as
methyl-3-[(p-azidophenyl)dithio ]propioimidate.

[0277] Other modifications include deamidation of
glutaminyl and asparaginyl residues to the corresponding
glutamyl and aspartyl residues, respectively, hydroxylation
of proline and lysine, phosphorylation of hydroxyl groups of
seryl or threonyl residues, methylation of the a-amino
groups of lysine, arginine, and histidine side chains [T. E.
Creighton, Proteins: Structure and Molecular Properties, W.
H. Freeman & Co., San Francisco, pp. 79-86 (1983)],
acetylation of the N-terminal amine, and amidation of any
C-terminal carboxyl group.

[0278] Another type of covalent modification of the PRO
polypeptide included within the scope of this invention
comprises altering the native glycosylation pattern of the
polypeptide. “Altering the native glycosylation pattern” is
intended for purposes herein to mean deleting one or more
carbohydrate moieties found in native sequence PRO (either
by removing the underlying glycosylation site or by deleting
the glycosylation by chemical and/or enzymatic means),
and/or adding one or more glycosylation sites that are not
present in the native sequence PRO. In addition, the phrase
includes qualitative changes in the glycosylation of the
native proteins, involving a change in the nature and pro-
portions of the various carbohydrate moieties present.

[0279] Addition of glycosylation sites to the PRO
polypeptide may be accomplished by altering the amino acid
sequence. The alteration may be made, for example, by the
addition of, or substitution by, one or more serine or threo-
nine residues to the native sequence PRO (for O-linked
glycosylation sites). The PRO amino acid sequence may
optionally be altered through changes at the DNA level,
particularly by mutating the DNA encoding the PRO
polypeptide at preselected bases such that codons are gen-
erated that will translate into the desired amino acids.

[0280] Another means of increasing the number of carbo-
hydrate moieties on the PRO polypeptide is by chemical or
enzymatic coupling of glycosides to the polypeptide. Such
methods are described in the art, e.g., in WO 87/05330
published Sep. 11, 1987, and in Aplin and Wriston, CRC
Crit. Rev. Biochem., pp. 259-306 (1981).

[0281] Removal of carbohydrate moieties present on the
PRO polypeptide may be accomplished chemically or enzy-
matically or by mutational substitution of codons encoding
for amino acid residues that serve as targets for glycosyla-
tion. Chemical deglycosylation techniques are known in the
art and described, for instance, by Hakimuddin, et al., Arch.
Biochem. Biophys., 259:52 (1987) and by Edge et al., Anal.
Biochem., 118:131 (1981). Enzymatic cleavage of carbohy-
drate moieties on polypeptides can be achieved by the use of
a variety of endo- and exo-glycosidases as described by
Thotakura et al., Meth. Enzymol., 138:350 (1987).

[0282] Another type of covalent modification of PRO
comprises linking the PRO polypeptide to one of a variety
of nonproteinaceous polymers, e.g., polyethylene glycol
(PEG), polypropylene glycol, or polyoxyalkylenes, in the
manner set forth in U.S. Pat. Nos. 4,640,835; 4,496,689,
4,301,144; 4,670,417; 4,791,192 or 4,179,337.

[0283] The PRO of the present invention may also be
modified in a way to form a chimeric molecule comprising
PRO fused to another, heterologous polypeptide or amino
acid sequence.
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[0284] In one embodiment, such a chimeric molecule
comprises a fusion of the PRO with a tag polypeptide which
provides an epitope to which an anti-tag antibody can
selectively bind. The epitope tag is generally placed at the
amino- or carboxyl-terminus of the PRO. The presence of
such epitope-tagged forms of the PRO can be detected using
an antibody against the tag polypeptide. Also, provision of
the epitope tag enables the PRO to be readily purified by
affinity purification using an anti-tag antibody or another
type of affinity matrix that binds to the epitope tag. Various
tag polypeptides and their respective antibodies are well
known in the art. Examples include poly-histidine (poly-his)
or poly-histidine-glycine (poly-his-gly) tags; the flu HA tag
polypeptide and its antibody 12CAS5 [Field et al., Mol. Cell.
Biol., 8:2159-2165 (1988)]; the c-myc tag and the 8F9, 3C7,
6E10, G4, B7 and 9E10 antibodies thereto [Evan et al.,
Molecular and Cellular Biology, 5:3610-3616 (1985)]; and
the Herpes Simplex virus glycoprotein D (gD) tag and its
antibody [Paborsky et al., Protein Engineering, 3(6):547-553
(1990)]. Other tag polypeptides include the Flag-peptide
[Hopp et al., BioTechnology, 6:1204-1210 (1988)]; the KT3
epitope peptide [Martin et al, Science, 25 5:192-194
(1992)]; an a-tubulin epitope peptide [Skinner et al., J. Biol.
Chem., 266:15163-15166 (1991)]; and the T7 gene 10
protein peptide tag [Lutz-Freyermuth et al., Proc. Natl.
Acad. Sci. USA, 87:6393-6397 (1990)].

[0285] In an alternative embodiment, the chimeric mol-
ecule may comprise a fusion of the PRO with an immuno-
globulin or a particular region of an immunoglobulin. For a
bivalent form of the chimeric molecule (also referred to as
an “immunoadhesin”), such a fusion could be to the Fc
region of an IgG molecule. The Ig fusions preferably include
the substitution of a soluble (transmembrane domain deleted
or inactivated) form of a PRO polypeptide in place of at least
one variable region within an Ig molecule. In a particularly
preferred embodiment, the immunoglobulin fusion includes
the hinge, CH2 and CH3, or the hinge, CH1, CH2 and CH3
regions of an IgG1 molecule. For the production of immu-
noglobulin fusions see also U.S. Pat. No. 5,428,130 issued
Jun. 27, 1995.

[0286] D. Preparation of PRO

[0287] The description below relates primarily to produc-
tion of PRO by culturing cells transformed or transfected
with a vector containing PRO nucleic acid. It is, of course,
contemplated that alternative methods, which are well
known in the art, may be employed to prepare PRO. For
instance, the PRO sequence, or portions thereof, may be
produced by direct peptide synthesis using solid-phase tech-
niques [see, e.g., Stewart et al., Solid-Phase Peptide Syn-
thesis, W. H. Freeman Co., San Francisco, Calif. (1969);
Merrifield, J. Am. Chem. Soc., 85:2149-2154 (1963)]. In
vitro protein synthesis may be performed using manual
techniques or by automation. Automated synthesis may be
accomplished, for instance, using an Applied Biosystems
Peptide Synthesizer (Foster City, Calif.) using manufactur-
er’s instructions. Various portions of the PRO may be
chemically synthesized separately and combined using
chemical or enzymatic methods to produce the full-length
PRO.

[0288] 1. Isolation of DNA Encoding PRO

[0289] DNA encoding PRO may be obtained from a
c¢DNA library prepared from tissue believed to possess the
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PRO mRNA and to express it at a detectable level. Accord-
ingly, human PRO DNA can be conveniently obtained from
a cDNA library prepared from human tissue, such as
described in the Examples. The PRO-encoding gene may
also be obtained from a genomic library or by known
synthetic procedures (e.g., automated nucleic acid synthe-
Sis).

[0290] Libraries can be screened with probes (such as
antibodies to the PRO or oligonucleotides of at least about
20-80 bases) designed to identify the gene of interest or the
protein encoded by it. Screening the cDNA or genomic
library with the selected probe may be conducted using
standard procedures, such as described in Sambrook et al.,
Molecular Cloning: A Laboratory Manual (New York: Cold
Spring Harbor Laboratory Press, 1989). An alternative
means to isolate the gene encoding PRO is to use PCR
methodology [Sambrook et al., supra; Dieffenbach et al.,
PCR Primer: A Laboratory Manual (Cold Spring Harbor
Laboratory Press, 1995)].

[0291] The Examples below describe techniques for
screening a cDNA library. The oligonucleotide sequences
selected as probes should be of sufficient length and suffi-
ciently unambiguous that false positives are minimized. The
oligonucleotide is preferably labeled such that it can be
detected upon hybridization to DNA in the library being
screened. Methods of labeling are well known in the art, and
include the use of radiolabels like >*P-labeled ATP, biotiny-
lation or enzyme labeling. Hybridization conditions, includ-
ing moderate stringency and high stringency, are provided in
Sambrook et al., supra.

[0292] Sequences identified in such library screening
methods can be compared and aligned to other known
sequences deposited and available in public databases such
as GenBank or other private sequence databases. Sequence
identity (at either the amino acid or nucleotide level) within
defined regions of the molecule or across the full-length
sequence can be determined using methods known in the art
and as described herein.

[0293] Nucleic acid having protein coding sequence may
be obtained by screening selected cDNA or genomic librar-
ies using the deduced amino acid sequence disclosed herein
for the first time, and, if necessary, using conventional
primer extension procedures as described in Sambrook et al.,
supra, to detect precursors and processing intermediates of
mRNA that may not have been reverse-transcribed into
cDNA.

[0294] 2. Selection and Transformation of Host Cells

[0295] Host cells are transfected or transformed with
expression or cloning vectors described herein for PRO
production and cultured in conventional nutrient media
modified as appropriate for inducing promoters, selecting
transformants, or amplifying the genes encoding the desired
sequences. The culture conditions, such as media, tempera-
ture, pH and the like, can be selected by the skilled artisan
without undue experimentation. In general, principles, pro-
tocols, and practical techniques for maximizing the produc-
tivity of cell cultures can be found in Mammalian Cell
Biotechnology: a Practical Approach, M. Butler, ed. (IRL
Press, 1991) and Sambrook et al., supra.

[0296] Methods of eukaryotic cell transfection and
prokaryotic cell transformation are known to the ordinarily
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skilled artisan, for example, CaCl,, CaPO,, liposome-me-
diated and electroporation. Depending on the host cell used,
transformation is performed using standard techniques
appropriate to such cells. The calcium treatment employing
calcium chloride, as described in Sambrook et al., supra, or
electroporation is generally used for prokaryotes. Infection
with Agrobacterium tumefaciens is used for transformation
of certain plant cells, as described by Shaw et al., Gene,
23:315 (1983) and WO 89/05859 published Jun. 29, 1989.
For mammalian cells without such cell walls, the calcium
phosphate precipitation method of Graham and van der Eb,
Virology, 52:456-457 (1978) can be employed. General
aspects of mammalian cell host system transfections have
been described in U.S. Pat. No0.4,399,216. Transformations
into yeast are typically carried out according to the method
of Van Solingen et al., J. Bact., 130:946 (1977) and Hsiao et
al., Proc. Natl. Acad. Sci. (USA), 76:3829 (1979). However,
other methods for introducing DNA into cells, such as by
nuclear microinjection, electroporation, bacterial protoplast
fusion with intact cells, or polycations, e.g., polybrene,
polyornithine, may also be used. For various techniques for
transforming mammalian cells, see Keown et al., Methods in
Enzymology, 185:527-537 (1990) and Mansour et al,
Nature, 336:348-352 (1988).

[0297] Suitable host cells for cloning or expressing the
DNA in the vectors herein include prokaryote, yeast, or
higher eukaryote cells. Suitable prokaryotes include but are
not limited to eubacteria, such as Gram-negative or Gram-
positive organisms, for example, Enterobacteriaceae such as
E. coli. Various E. coli strains are publicly available, such as
E. coli K12 strain MM294 (ATCC 31,446); E. coli X1776
(ATCC 31,537); E. coli strain W3110 (ATCC 27,325) and
K5 772 (ATCC 53,635). Other suitable prokaryotic host
cells include Enterobacteriaceae such as Escherichia, e.g., F.
coli, Enterobacter, Erwinia, Klebsiella, Proteus, Salmonella,
e.g., Salmonella typhimurium, Serratia, e.g., Serratia
marcescans, and Shigella, as well as Bacilli such as B.
subtils and B. licheniformis (e.g., B. licheniformis 41P
disclosed in DD 266,710 published Apr. 12, 1989),
Pseudomonas such as P. aeruginosa, and Streptomyces.
These examples are illustrative rather than limiting. Strain
W3110 is one particularly preferred host or parent host
because it is a common host strain for recombinant DNA
product fermentations. Preferably, the host cell secretes
minimal amounts of proteolytic enzymes. For example,
strain W3110 may be modified to effect a genetic mutation
in the genes encoding proteins endogenous to the host, with
examples of such hosts including E. coli W3110 strain 1A2,
which has the complete genotype tonA ; E. coli W3110
strain 9E4, which has the complete genotype tonA ptr3; F.
coli W3110 strain 27C7 (ATCC 55,244), which has the
complete genotype tonA ptr3 phoA E15 (argF-lac)169 degP
ompT kan'; E. coli W3110 strain 37D6, which has the
complete genotype tonA ptr3 phoA E15 (argF-lac)169 degP
ompT rbs7ilvG kan’; F. coli W3110 strain 40B4, which is
strain 37D6 with a non-kanamycin resistant degP deletion
mutation; and an E. coli strain having mutant periplasmic
protease disclosed in U.S. Pat. No. 4,946,783 issued Aug. 7,
1990. Alternatively, in vitro methods of cloning, e.g., PCR
or other nucleic acid polymerase reactions, are suitable.

[0298] In addition to prokaryotes, eukaryotic microbes
such as filamentous fungi or yeast are suitable cloning or
expression hosts for PRO-encoding vectors. Saccharornyces
cerevisiae is a commonly used lower eukaryotic host micro-
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organism. Others include Schizosaccharomyces pombe
(Beach and Nurse, Nature, 290: 140 [1981]; EP 139,383
published May 2, 1985); Kluyveromyces hosts (U.S. Pat.
No. 4,943,529; Fleer et al., Bio/Technology, 9:968-975
(1991)) such as, e.g., K lactis (MW98-8C, CBS683,
CBS4574; Louvencourt et al., J. Bacteriol., 154(2):737-742
[1983)), K. fragiis (ATCC 12,424), K. bulgaricus (ATCC
16,045), K. wickeramii (ATCC 24,178), K. waltii (ATCC
56,500), K. drosophilarum (ATCC 36,906; Van den Berg et
al., Bio/Technology, 8:135 (1990)), K. thermotolerans, and
K. marxianus; yarrowia (EP 402,22 6); Pichia pastoris (EP
183,070, Sreekrishna et al., J. Basic Microbiol., 28:265-278
[1988)); Candida; Trichoderna reesia (EP 244,234); Neuro-
spora crassa (Case et al., Proc. Natl. Acad. Sci. USA,
76:5259-5263 [1979]); Schwanniomyces such as Schwan-
niomyces occidentalis (EP 394,538 published Oct. 31,
1990); and filamentous fungi such as, e.g., Neurospora,
Penicillium, Tolypocladium (WO 91/00357 published Jan.
10, 1991), and Aspergillus hosts such as A. nidulans (Bal-
lance et al., Biochem. Biophys. Res. Commun., 112:284-289
[1983]; Tilburn et al., Gene, 26:205-221 [1983]; Yelton et
al., Proc. Natl. Acad. Sci. USA, 81: 1470-1474 [1984]) and
A. niger (Kelly and Hynes, EMBO J., 4:475-479 [1985]).
Methylotropic yeasts are suitable herein and include, but are
not limited to, yeast capable of growth on methanol selected
from the genera consisting of Hansenula, Candida, Kioeck-
era, Pichia, Saccharomyces, Torulopsis, and Rhodotorula. A
list of specific species that are exemplary of this class of
yeasts may be found in C. Anthony, The Biochemistry of
Methylotrophs, 269 (1982).

[0299] Suitable host cells for the expression of glycosy-
lated PRO are derived from multicellular organisms.
Examples of invertebrate cells include insect cells such as
Drosophila S2 and Spodoptera Sf9, as well as plant cells.
Examples of useful mammalian host cell lines include
Chinese hamster ovary (CHO) and COS cells. More specific
examples include monkey kidney CV1 line transformed by
SV40 (COS-7, ATCC CRL 1651); human embryonic kidney
line (293 or 293 cells subcloned for growth in suspension
culture, Graham et al., J. Gen Virol., 36:59 (1977)); Chinese
hamster ovary cells/-DHFR (CHO, Urlaub and Chasin, Proc.
Natl. Acad. Sci. USA, 77:4216 (1980)); mouse sertoli cells
(TM4, Mather, Biol. Reprod., 23:243-251 (1980)); human
lung cells (W138, ATCC CCL 75); human liver cells (Hep
G2, HB 8065); and mouse mammary tumor (MMT 060562,
ATCC CCL51). The selection of the appropriate host cell is
deemed to be within the skill in the art.

[0300] 3. Selection and Use of a Replicable Vector

[0301] The nucleic acid (e.g., cDNA or genomic DNA)
encoding PRO may be inserted into a replicable vector for
cloning (amplification of the DNA) or for expression. Vari-
ous vectors are publicly available. The vector may, for
example, be in the form of a plasmid, cosmid, viral particle,
or phage. The appropriate nucleic acid sequence may be
inserted into the vector by a variety of procedures. In
general, DNA is inserted into an appropriate restriction
endonuclease site(s) using techniques known in the art.
Vector components generally include, but are not limited to,
one or more of a signal sequence, an origin of replication,
one or more marker genes, an enhancer element, a promoter,
and a transcription termination sequence. Construction of
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suitable vectors containing one or more of these components
employs standard ligation techniques which are known to
the skilled artisan.

[0302] The PRO may be produced recombinantly not only
directly, but also as a fusion polypeptide with a heterologous
polypeptide, which may be a signal sequence or other
polypeptide having a specific cleavage site at the N-terminus
of the mature protein or polypeptide. In general, the signal
sequence may be a component of the vector, or it may be a
part of the PRO-encoding DNA that is inserted into the
vector. The signal sequence may be a prokaryotic signal
sequence selected, for example, from the group of the
alkaline phosphatase, penicillinase, lpp, or heat-stable
enterotoxin II leaders. For yeast secretion the signal
sequence may be, e.g., the yeast invertase leader, alpha
factor leader (including Saccharomyces and Kluyveromyces
a-factor leaders, the latter described in U.S. Pat. No. 5,010,
182), or acid phosphatase leader, the C. albicans glucoamy-
lase leader (EP 362,179 published Apr. 4, 1990), or the
signal described in WO 90/13646 published Nov. 15, 1990.
In mammalian cell expression, mammalian signal sequences
may be used to direct secretion of the protein, such as signal
sequences from secreted polypeptides of the same or related
species, as well as viral secretory leaders.

[0303] Both expression and cloning vectors contain a
nucleic acid sequence that enables the vector to replicate in
one or more selected host cells. Such sequences are well
known for a variety of bacteria, yeast, and viruses. The
origin of replication from the plasmid pBR322 is suitable for
most Gram-negative bacteria, the 2u plasmid origin is suit-
able for yeast, and various viral origins (SV40, polyoma,
adenovirus, VSV or BPV) are useful for cloning vectors in
mammalian cells.

[0304] Expression and cloning vectors will typically con-
tain a selection gene, also termed a selectable marker.
Typical selection genes encode proteins that (a) confer
resistance to antibiotics or other toxins, e.g., ampicillin,
neomycin, methotrexate, or tetracycline, (b) complement
auxotrophic deficiencies, or (¢) supply critical nutrients not
available from complex media, e.g., the gene encoding
D-alanine racemase for Bacilli.

[0305] An example of suitable selectable markers for
mammalian cells are those that enable the identification of
cells competent to take up the PRO-encoding nucleic acid,
such as DHFR or thymidine kinase. An appropriate host cell
when wild-type DHFR is employed is the CHO cell line
deficient in DHFR activity, prepared and propagated as
described by Urlaub et al., Proc. Natl. Acad. Sci. USA,
77:4216 (1980). A suitable selection gene for use in yeast is
the trp 1 gene present in the yeast plasmid YRp7 [Stinch-
comb et al., Nature, 282:39 (1979); Kingsman et al., Gene,
7:141 (1979); Tschemper et al., Gene, 10:157 (1980)]. The
trp 1 gene provides a selection marker for a mutant strain of
yeast lacking the ability to grow in tryptophan, for example,
ATCC No. 44076 or PEP4-1 [Jones, Genetics, 85:12
1977].

[0306] Expression and cloning vectors usually contain a
promoter operably linked to the PRO-encoding nucleic acid
sequence to direct mRNA synthesis. Promoters recognized
by a variety of potential host cells are well known. Promot-
ers suitable for use with prokaryotic hosts include the
[-lactamase and lactose promoter systems [Chang et al.,
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Nature, 275:615 (1978); Goeddel et al., Nature, 281:544
(1979)], alkaline phosphatase, a tryptophan (trp) promoter
system [Goeddel, Nucleic Acids Res., 8:4057 (1980); EP
36,776], and hybrid promoters such as the tac promoter
[deBoer et al., Proc. Natl. Acad. Sci. USA, 80:21-25 (1983)].
Promoters for use in bacterial systems also will contain a
Shine-Dalgarno (S.D.) sequence operably linked to the DNA
encoding PRO.

[0307] Examples of suitable promoting sequences for use
with yeast hosts include the promoters for 3-phosphoglyc-
erate kinase [Hitzeman et al., J. Biol. Chem., 255:2073
(1980). or other glycolytic enzymes [Hess et al., J. Adv.
Enzyme Reg., 7:149 (1968); Holland, Biochemistry,
17:4900 (1978)], such as enolase, glyceraldehyde-3-phos-
phate dehydrogenase, hexokinase, pyruvate decarboxylase,
phosphofructokinase,  glucose-6-phosphate  isomerase,
3-phosphoglycerate mutase, pyruvate kinase, triosephos-
phate isomerase, phosphoglucose isomerase, and glucoki-
nase.

[0308] Other yeast promoters, which are inducible pro-
moters having the additional advantage of transcription
controlled by growth conditions, are the promoter regions
for alcohol dehydrogenase 2, isocytochrome C, acid phos-
phatase, degradative enzymes associated with nitrogen
metabolism, metallothionein, glyceraldehyde-3-phosphate
dehydrogenase, and enzymes responsible for maltose and
galactose utilization. Suitable vectors and promoters for use
in yeast expression are further described in EP 73,657.

[0309] PRO transcription from vectors in mammalian host
cells is controlled, for example, by promoters obtained from
the genomes of viruses such as polyoma virus, fowlpox virus
(UK 2,211,504 published Jul. 5, 1989), adenovirus (such as
Adenovirus 2), bovine papilloma virus, avian sarcoma virus,
cytomegalovirus, a retrovirus, hepatitis-B virus and Simian
Virus 40 (SV40), from heterologous mammalian promoters,
e.g., the actin promoter or an immunoglobulin promoter, and
from heat-shock promoters, provided such promoters are
compatible with the host cell systems.

[0310] Transcription of a DNA encoding the PRO by
higher eukaryotes may be increased by inserting an enhancer
sequence into the vector. Enhancers are cis-acting elements
of DNA, usually about from 10 to 300 bp, that act on a
promoter to increase its transcription. Many enhancer
sequences are now known from mammalian genes (globin,
elastase, albumin, o-fetoprotein, and insulin). Typically,
however, one will use an enhancer from a eukaryotic cell
virus. Examples include the SV40 enhancer on the late side
of the replication origin (bp 100-270), the cytomegalovirus
early promoter enhancer, the polyoma enhancer on the late
side of the replication origin, and adenovirus enhancers. The
enhancer may be spliced into the vector at a position 5' or 3'
to the PRO coding sequence, but is preferably located at a
site 5' from the promoter.

[0311] Expression vectors used in eukaryotic host cells
(yeast, fungi, insect, plant, animal, human, or nucleated cells
from other multicellular organisms) will also contain
sequences necessary for the termination of transcription and
for stabilizing the mRNA. Such sequences are commonly
available from the 5' and, occasionally 3', untranslated
regions of eukaryotic or viral DNAs or ¢cDNAs. These
regions contain nucleotide segments transcribed as polyade-
nylated fragments in the untranslated portion of the mRNA
encoding PRO.
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[0312] Still other methods, vectors, and host cells suitable
for adaptation to the synthesis of PRO in recombinant
vertebrate cell culture are described in Gething et al., Nature,
293:620-625 (1981); Mantei et al., Nature, 281:40-46
(1979); EP 117,060; and EP 117,058.

[0313] 4. Detecting Gene Amplification/Expression

[0314] Gene amplification and/or expression may be mea-
sured in a sample directly, for example, by conventional
Southern blotting, Northern blotting to quantitate the tran-
scription of mRNA [Thomas, Proc. Natl. Acad. Sci. USA,
77:5201(1980)], dot blotting (DNA analysis), or in situ
hybridization, using an appropriately labeled probe, based
on the sequences provided herein. Alternatively, antibodies
may be employed that can recognize specific duplexes,
including DNA duplexes, RNA duplexes, and DNA-RNA
hybrid duplexes or DNA-protein duplexes. The antibodies in
turn may be labeled and the assay may be carried out where
the duplex is bound to a surface, so that upon the formation
of duplex on the surface, the presence of antibody bound to
the duplex can be detected.

[0315] Gene expression, alternatively, may be measured
by immunological methods, such as immunohistochemical
staining of cells or tissue sections and assay of cell culture
or body fluids, to quantitate directly the expression of gene
product. Antibodies useful for immunohistochemical stain-
ing and/or assay of sample fluids may be either monoclonal
or polyclonal, and may be prepared in any mammal. Con-
veniently, the antibodies may be prepared against a native
sequence PRO polypeptide or against a synthetic peptide
based on the DNA sequences provided herein or against
exogenous sequence fused to PRO DNA and encoding a
specific antibody epitope.

[0316] 5. Purification of Polypeptide

[0317] Forms of PRO may be recovered from culture
medium or from host cell lysates. If membrane-bound, it can
be released from the membrane using a suitable detergent
solution (e.g. Triton-X 100) or by enzymatic cleavage. Cells
employed in expression of PRO can be disrupted by various
physical or chemical means, such as freeze-thaw cycling,
sonication, mechanical disruption, or cell lysing agents.

[0318] It may be desired to purify PRO from recombinant
cell proteins or polypeptides. The following procedures are
exemplary of suitable purification procedures: by fraction-
ation on an ion-exchange column; ethanol precipitation;
reverse phase HPLC; chromatography on silica or on a
cation-exchange resin such as DEAE; chromatofocusing;
SDS-PAGE; ammonium sulfate precipitation; gel filtration
using, for example, Sephadex G-75; protein A Sepharose
columns to remove contaminants such as IgG; and metal
chelating columns to bind epitope-tagged forms of the PRO.
Various methods of protein purification may be employed
and such methods are known in the art and described for
example in Deutscher, Methods in Enzymology, 182 (1990);
Scopes, Protein Purification: Principles and Practice,
Springer-Verlag, New York (1982). The purification step(s)
selected will depend, for example, on the nature of the
production process used and the particular PRO produced.

[0319] E. Uses for PRO

[0320] Nucleotide sequences (or their complement)
encoding PRO have various applications in the art of



US 2003/0180849 A1l

molecular biology, including uses as hybridization probes, in
chromosome and gene mapping and in the generation of
anti-sense RNA and DNA. PRO nucleic acid will also be
useful for the preparation of PRO polypeptides by the
recombinant techniques described herein.

[0321] The full-length native sequence PRO gene, or
portions thereof, may be used as hybridization probes for a
cDNA library to isolate the full-length PRO cDNA or to
isolate still other ¢cDNAs (for instance, those encoding
naturally-occurring variants of PRO or PRO from other
species) which have a desired sequence identity to the native
PRO sequence disclosed herein. Optionally, the length of the
probes will be about 20 to about 50 bases. The hybridization
probes may be derived from at least partially novel regions
of the full length native nucleotide sequence wherein those
regions may be determined without undue experimentation
or from genomic sequences including promoters, enhancer
elements and introns of native sequence PRO. By way of
example, a screening method will comprise isolating the
coding region of the PRO gene using the known DNA
sequence to synthesize a selected probe of about 40 bases.
Hybridization probes may be labeled by a variety of labels,
including radionucleotides such as 2P or S, or enzymatic
labels such as alkaline phosphatase coupled to the probe via
avidin/biotin coupling systems. Labeled probes having a
sequence complementary to that of the PRO gene of the
present invention can be used to screen libraries of human
cDNA, genomic DNA or mRNA to determine which mem-
bers of such libraries the probe hybridizes to. Hybridization
techniques are described in further detail in the Examples
below.

[0322] Any EST sequences disclosed in the present appli-
cation may similarly be employed as probes, using the
methods disclosed herein.

[0323] Other useful fragments of the PRO nucleic acids
include antisense or sense oligonucleotides comprising a
singe-stranded nucleic acid sequence (either RNA or DNA)
capable of binding to target PRO mRNA (sense) or PRO
DNA (antisense) sequences. Antisense or sense oligonucle-
otides, according to the present invention, comprise a frag-
ment of the coding region of PRO DNA. Such a fragment
generally comprises at least about 14 nucleotides, preferably
from about 14 to 30 nucleotides. The ability to derive an
antisense or a sense oligonucleotide, based upon a cDNA
sequence encoding a given protein is described in, for
example, Stein and Cohen (Cancer Res. 48:2659, 1988) and
van der Krol et al. (BioTechniques 6:958, 1988).

[0324] Binding of antisense or sense oligonucleotides to
target nucleic acid sequences results in the formation of
duplexes that block transcription or translation of the target
sequence by one of several means, including enhanced
degradation of the duplexes, premature termination of tran-
scription or translation, or by other means. The antisense
oligonucleotides thus may be used to block expression of
PRO proteins. Antisense or sense oligonucleotides further
comprise oligonucleotides having modified sugar-phos-
phodiester backbones (or other sugar linkages, such as those
described in WO 91/06629) and wherein such sugar linkages
are resistant to endogenous nucleases. Such oligonucleotides
with resistant sugar linkages are stable in vivo (i.e., capable
of resisting enzymatic degradation) but retain sequence
specificity to be able to bind to target nucleotide sequences.
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[0325] Other examples of sense or antisense oligonucle-
otides include those oligonucleotides which are covalently
linked to organic moieties, such as those described in WO
90/10048, and other moieties that increases affinity of the
oligonucleotide for a target nucleic acid sequence, such as
poly-(L-lysine). Further still, intercalating agents, such as
ellipticine, and alkylating agents or metal complexes may be
attached to sense or antisense oligonucleotides to modify
binding specificities of the antisense or sense oligonucle-
otide for the target nucleotide sequence.

[0326] Antisense or sense oligonucleotides may be intro-
duced into a cell containing the target nucleic acid sequence
by any gene transfer method, including, for example,
CaPO, mediated DNA transfection, electroporation, or by
using gene transfer vectors such as Epstein-Barr virus. In a
preferred procedure, an antisense or sense oligonucleotide is
inserted into a suitable retroviral vector. A cell containing the
target nucleic acid sequence is contacted with the recombi-
nant retroviral vector, either in vivo or ex vivo. Suitable
retroviral vectors include, but are not limited to, those
derived from the murine retrovirus M-MuLV, N2 (a retro-
virus derived from M-MuLV), or the double copy vectors
designated DCT5A, DCT5B and DCT5C (see WO
90/13641).

[0327] Sense or antisense oligonucleotides also may be
introduced into a cell containing the target nucleotide
sequence by formation of a conjugate with a ligand binding
molecule, as described in WO 91/04753. Suitable ligand
binding molecules include, but are not limited to, cell
surface receptors, growth factors, other cytokines, or other
ligands that bind to cell surface receptors. Preferably, con-
jugation of the ligand binding molecule does not substan-
tially interfere with the ability of the ligand binding mol-
ecule to bind to its corresponding molecule or receptor, or
block entry of the sense or antisense oligonucleotide or its
conjugated version into the cell.

[0328] Alternatively, a sense or an antisense oligonucle-
otide may be introduced into a cell containing the target
nucleic acid sequence by formation of an oligonucleotide-
lipid complex, as described in WO 90/10448. The sense or
antisense oligonucleotide-lipid complex is preferably disso-
ciated within the cell by an endogenous lipase.

[0329] Antisense or sense RNA or DNA molecules are
generally at least about 5 bases in length, about 10 bases in
length, about 15 bases in length, about 20 bases in length,
about 25 bases in length, about 30 bases in length, about 35
bases in length, about 40 bases in length, about 45 bases in
length, about 50 bases in length, about 55 bases in length,
about 60 bases in length,about 65 bases in length, about 70
bases in length, about 75 bases in length, about 80 bases in
length, about 85 bases in length, about 90 bases in length,
about 95 bases in length, about 100 bases in length, or more.

[0330] The probes may also be employed in PCR tech-
niques to generate a pool of sequences for identification of
closely related PRO coding sequences.

[0331] Nucleotide sequences encoding a PRO can also be
used to construct hybridization probes for mapping the gene
which encodes that PRO and for the genetic analysis of
individuals with genetic disorders. The nucleotide sequences
provided herein may be mapped to a chromosome and
specific regions of a chromosome using known techniques,
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such as in situ hybridization, linkage analysis against known
chromosomal markers, and hybridization screening with
libraries.

[0332] When the coding sequences for PRO encode a
protein which binds to another protein (example, where the
PRO is areceptor), the PRO can be used in assays to identify
the other proteins or molecules involved in the binding
interaction. By such methods, inhibitors of the receptor/
ligand binding interaction can be identified. Proteins
involved in such binding interactions can also be used to
screen for peptide or small molecule inhibitors or agonists of
the binding interaction. Also, the receptor PRO can be used
to isolate correlative ligand(s). Screening assays can be
designed to find lead compounds that mimic the biological
activity of a native PRO or a receptor for PRO. Such
screening assays will include assays amenable to high-
throughput screening of chemical libraries, making them
particularly suitable for identifying small molecule drug
candidates. Small molecules contemplated include synthetic
organic or inorganic compounds. The assays can be per-
formed in a variety of formats, including protein-protein
binding assays, biochemical screening assays, immunoas-
says and cell based assays, which are well characterized in
the art.

[0333] Nucieic acids which encode PRO or its modified
forms can also be used to generate either transgenic animals
or “knock out” animals which, in turn, are useful in the
development and screening of therapeutically useful
reagents. A transgenic animal (e.g., a mouse or rat) is an
animal having cells that contain a transgene, which trans-
gene was introduced into the animal or an ancestor of the
animal at a prenatal, e.g., an embryonic stage. A transgene
is a DNA which is integrated into the genome of a cell from
which a transgenic animal develops. In one embodiment,
c¢DNA encoding PRO can be used to clone genomic DNA
encoding PRO in accordance with established techniques
and the genomic sequences used to generate transgenic
animals that contain cells which express DNA encoding
PRO. Methods for generating transgenic animals, particu-
larly animals such as mice or rats, have become conven-
tional in the art and are described, for example, in U.S. Pat.
Nos. 4,736,866 and 4,870,009. Typically, particular cells
would be targeted for PRO transgene incorporation with
tissue-specific enhancers. Transgenic animals that include a
copy of a transgene encoding PRO introduced into the germ
line of the animal at an embryonic stage can be used to
examine the effect of increased expression of DNA encoding
PRO. Such animals can be used as tester animals for
reagents thought to confer protection from, for example,
pathological conditions associated with its overexpression.
In accordance with this facet of the invention, an animal is
treated with the reagent and a reduced incidence of the
pathological condition, compared to untreated animals bear-
ing the transgene, would indicate a potential therapeutic
intervention for the pathological condition.

[0334] Alternatively, non-human homologues of PRO can
be used to construct a PRO “knock out” animal which has
a defective or altered gene encoding PRO as a result of
homologous recombination between the endogenous gene
encoding PRO and altered genomic DNA encoding PRO
introduced into an embryonic stem cell of the animal. For
example, cDNA encoding PRO can be used to clone
genomic DNA encoding PRO in accordance with estab-
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lished techniques. A portion of the genomic DNA encoding
PRO can be deleted or replaced with another gene, such as
a gene encoding a selectable marker which can be used to
monitor integration. Typically, several kilobases of unaltered
flanking DNA (both at the 5' and 3' ends) are included in the
vector [see e.g., Thomas and Capecchi, Cell, 51:503 (1987)
for a description of homologous recombination vectors].
The vector is introduced into an embryonic stem cell line
(e.g., by electroporation) and cells in which the introduced
DNA has homologously recombined with the endogenous
DNA are selected [see e.g., Li et al., Cell, 69:915 (1992)].
The selected cells are then injected into a blastocyst of an
animal (e.g., a mouse or rat) to form aggregation chimeras
[see e.g., Bradley, in Teratocarcinomas and Embryonic Stem
Cells: A Practical Approach, E. J. Robertson, ed. (IRL,
Oxford, 1987), pp. 113-152]. A chimeric embryo can then be
implanted into a suitable pseudopregnant female foster
animal and the embryo brought to term to create a “knock
out” animal. Progeny harboring the homologously recom-
bined DNA in their germ cells can be identified by standard
techniques and used to breed animals in which all cells of the
animal contain the homologously recombined DNA. Knock-
out animals can be characterized for instance, for their
ability to defend against certain pathological conditions and
for their development of pathological conditions due to
absence of the PRO polypeptide.

[0335] Nucleic acid encoding the PRO polypeptides may
also be used in gene therapy. In gene therapy applications,
genes are introduced into cells in order to achieve in vivo
synthesis of a therapeutically effective genetic product, for
example for replacement of a defective gene. “Gene
therapy” includes both conventional gene therapy where a
lasting effect is achieved by a single treatment, and the
administration of gene therapeutic agents, which involves
the one time or repeated administration of a therapeutically
effective DNA or mRNA. Antisense RNAs and DNAs can
be used as therapeutic agents for blocking the expression of
certain genes in vivo. It has already been shown that short
antisense oligonucleotides can be imported into cells where
they act as inhibitors, despite their low intracellular concen-
trations caused by their restricted uptake by the cell mem-
brane. (Zamecnik et al., Proc. Natl. Acad. Sci. USA 83:4143-
4146 [1986]). The oligonucleotides can be modified to
enhance their uptake, e.g. by substituting their negatively
charged phosphodiester groups by uncharged groups.

[0336] There are a variety of techniques available for
introducing nucleic acids into viable cells. The techniques
vary depending upon whether the nucleic acid is transferred
into cultured cells in vitro, or in vivo in the cells of the
intended host. Techniques suitable for the transfer of nucleic
acid into mammalian cells in vitro include the use of
liposomes, electroporation, microinjection, cell fusion,
DEAE-dextran, the calcium phosphate precipitation method,
etc. The currently preferred in vivo gene transfer techniques
include transfection with viral (typically retroviral) vectors
and viral coat protein-liposome mediated transfection (Dzau
et al., Trends in Biotechnology 11, 205-210[1993]). In some
situations it is desirable to provide the nucleic acid source
with an agent that targets the target cells, such as an antibody
specific for a cell surface membrane protein or the target
cell, a ligand for a receptor on the target cell, etc. Where
liposomes are employed, proteins which bind to a cell
surface membrane protein associated with endocytosis may
be used for targeting and/or to facilitate uptake, e.g. capsid
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proteins or fragments thereof tropic for a particular cell type,
antibodies for proteins which undergo internalization in
cycling, proteins that target intracellular localization and
enhance intracellular half-life. The technique of receptor-
mediated endocytosis is described, for example, by Wu et
al., J. Biol. Chem. 262, 4429-4432 (1987); and Wagner et al.,
Proc. Natl. Acad. Sci. USA 87, 3410-3414 (1990). For
review of gene marking and gene therapy protocols see
Anderson et al., Science 256, 808-813(1992).

[0337] The PRO polypeptides described herein may also
be employed as molecular weight markers for protein eiec-
trophoresis purposes and the isolated nucleic acid sequences
may be used for recombinantly expressing those markers.

[0338] The nucleic acid molecules encoding the PRO
polypeptides or fragments thereof described herein are use-
ful for chromosome identification. In this regard, there exists
an ongoing need to identify new chromosome markers, since
relatively few chromosome marking reagents, based upon
actual sequence data are presently available. Each PRO
nucleic acid molecule of the present invention can be used
as a chromosome marker.

[0339] The PRO polypeptides and nucleic acid molecules
of the present invention may also be used diagnostically for
tissue typing, wherein the PRO polypeptides of the present
invention may be differentially expressed in one tissue as
compared to another, preferably in a diseased tissue as
compared to a normal tissue of the same tissue type. PRO
nucleic acid molecules will find use for generating probes
for PCR, Northern analysis, Southern analysis and Western
analysis.

[0340] The PRO polypeptides described herein may also
be employed as therapeutic agents. The PRO polypeptides of
the present invention can be formulated according to known
methods to prepare pharmaceutically useful compositions,
whereby the PRO product hereof is combined in admixture
with a pharmaceutically acceptable carrier vehicle. Thera-
peutic formulations are prepared for storage by mixing the
active ingredient having the desired degree of purity with
optional physiologically acceptable carriers, excipients or
stabilizers (Remington’s Pharmaceutical Sciences 16th edi-
tion, Osol, A. Ed. (1980)), in the form of lyophilized
formulations or aqueous solutions. Acceptable carriers,
excipients or stabilizers are nontoxic to recipients at the
dosages and concentrations employed, and include buffers
such as phosphate, citrate and other organic acids; antioxi-
dants including ascorbic acid; low molecular weight (less
than about 10 residues) polypeptides; proteins, such as
serum albumin, gelatin or immunoglobulins; hydrophilic
polymers such as polyvinylpyrrolidone, amino acids such as
glycine, glutamine, asparagine, arginine or lysine; monosac-
charides, disaccharides and other carbohydrates including
glucose, mannose, or dextrins; chelating agents such as
EDTA; sugar alcohols such as mannitol or sorbitol; salt-
forming counterions such as sodium; and/or nonionic sur-
factants such as TWEEN™_ PLURONICS™ or PEG.

[0341] The formulations to be used for in vivo adminis-
tration must be sterile. This is readily accomplished by
filtration through sterile filtration membranes, prior to or
following lyophilization and reconstitution.

[0342] Therapeutic compositions herein generally are
placed into a container having a sterile access port, for
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example, an intravenous solution bag or vial having a
stopper pierceable by a hypodermic injection needle.

[0343] The route of administration is in accord with
known methods, e.g. injection or infusion by intravenous,
intraperitoneal, intracerebral, intramuscular, intraocular,
intraarterial or intralesional routes, topical administration, or
by sustained release systems.

[0344] Dosages and desired drug concentrations of phar-
maceutical compositions of the present invention may vary
depending on the particular use envisioned. The determina-
tion of the appropriate dosage or route of administration is
well within the skill of an ordinary physician. Animal
experiments provide reliable guidance for the determination
of effective doses for human therapy. Interspecies scaling of
effective doses can be performed following the principles
laid down by Mordenti, J. and Chappell, W. “The use of
interspecies scaling in toxicokinetics” In Toxicokinetics and
New Drug Development, Yacobi et al., Eds., Pergamon
Press, New York 1989, pp. 42-96.

[0345] When in vivo administration of a PRO polypeptide
or agonist or antagonist thereof is employed, normal dosage
amounts may vary from about 10 ng/kg to up to 100 mg/kg
of mammal body weight or more per day, preferably about
1 ug/kg/day to 10 mg/kg/day, depending upon the route of
administration. Guidance as to particular dosages and meth-
ods of delivery is provided in the literature; see, for example,
U.S. Pat. Nos. 4,657,760, 5,206,344; or 5,225,212. 1t is
anticipated that different formulations will be effective for
different treatment compounds and different disorders, that
administration targeting one organ or tissue, for example,
may necessitate delivery in a manner different from that to
another organ or tissue.

[0346] Where sustained-release administration of a PRO
polypeptide is desired in a formulation with release charac-
teristics suitable for the treatment of any disease or disorder
requiring administration of the PRO polypeptide, microen-
capsulation of the PRO polypeptide is contemplated.
Microencapsulation of recombinant proteins for sustained
release has been successfully performed with human growth
hormone (rhGH), interferon-(rhIFN-), interleukin-2, and
MN rgp120. Johnson et al., Nat. Med., 2:795-799 (1996);
Yasuda, Biomed. Ther., 27:1221 -1223 (1993); Hora et al.,
Bio/Technology, 8:755-758 (1990); Cleland, “Design and
Production of Single Immunization Vaccines Using Poly-
lactide Polyglycolide Microsphere Systems,” in Vaccine
Design: The Subunit and Adjuvant Approach, Powell and
Newman, eds, (Plenum Press: New York, 1995), pp. 439-
462; WO 97/03692, WO 96/40072, WO 96/07399; and U.S.
Pat. No. 5,654,010.

[0347] The sustained-release formulations of these pro-
teins were developed using poly-lactic-coglycolic acid
(PLGA) polymer due to its biocompatibility and wide range
of biodegradable properties. The degradation products of
PLGA, lactic and glycolic acids, can be cleared quickly
within the human body. Moreover, the degradability of this
polymer can be adjusted from months to years depending on
its molecular weight and composition. Lewis, “Controlled
release of bioactive agents from lactide/glycolide polymer,”
in: M. Chasin and R. Langer (Eds.), Biodegradable Poly-
mers as Drug Delivery Systems (Marcel Dekker: New York,
1990), pp. 1-41.

[0348] This invention encompasses methods of screening
compounds to identify those that mimic the PRO polypep-
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tide (agonists) or prevent the effect of the PRO polypeptide
(antagonists). Screening assays for antagonist drug candi-
dates are designed to identify compounds that bind or
complex with the PRO polypeptides encoded by the genes
identified herein, or otherwise interfere with the interaction
of the encoded polypeptides with other cellular proteins.
Such screening assays will include assays amenable to
high-throughput screening of chemical libraries, making
them particularly suitable for identifying small molecule
drug candidates.

[0349] The assays can be performed in a variety of for-
mats, including protein-protein binding assays, biochemical
screening assays, immunoassays, and cell-based assays,
which are well characterized in the art.

[0350] All assays for antagonists are common in that they
call for contacting the drug candidate with a PRO polypep-
tide encoded by a nucleic acid identified herein under
conditions and for a time sufficient to allow these two
components to interact.

[0351] Inbinding assays, the interaction is binding and the
complex formed can be isolated or detected in the reaction
mixture. In a particular embodiment, the PRO polypeptide
encoded by the gene identified herein or the drug candidate
is immobilized on a solid phase, e.g., on a microtiter plate,
by covalent or non-covalent attachments. Non-covalent
attachment generally is accomplished by coating the solid
surface with a solution of the PRO polypeptide and drying.
Alternatively, an immobilized antibody, e.g., a monoclonal
antibody, specific for the PRO polypeptide to be immobi-
lized can be used to anchor it to a solid surface. The assay
is performed by adding the non-immobilized component,
which may be labeled by a detectable label, to the immo-
bilized component, e.g., the coated surface containing the
anchored component. When the reaction is complete, the
non-reacted components are removed, e.g., by washing, and
complexes anchored on the solid surface are detected. When
the originally non-immobilized component carries a detect-
able label, the detection of label immobilized on the surface
indicates that complexing occurred. Where the originally
non-immobilized component does not carry a label, com-
plexing can be detected, for example, by using a labeled
antibody specifically binding the immobilized complex.

[0352] If the candidate compound interacts with but does
not bind to a particular PRO polypeptide encoded by a gene
identified herein, its interaction with that polypeptide can be
assayed by methods well known for detecting protein-
protein interactions. Such assays include traditional
approaches, such as, e.g., cross-linking, co-immunoprecipi-
tation, and co-purification through gradients or chromato-
graphic columns. In addition, protein-protein interactions
can be monitored by using a yeast-based genetic system
described by Fields and co-workers (Fields and Song,
Nature (London), 340:245-246 (1989); Chien et al., Proc.
Natl. Acad. Sci. USA, 88:9578-9582 (1991)) as disclosed by
Chevray and Nathans, Proc. Natl. Acad. Sci. USA, 89:
5789-5793 (1991). Many transcriptional activators, such as
yeast GALA4, consist of two physically discrete modular
domains, one acting as the DNA-binding domain, the other
one functioning as the transcription-activation domain. The
yeast expression system described in the foregoing publica-
tions (generally referred to as the “two-hybrid system™)
takes advantage of this property, and employs two hybrid
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proteins, one in which the target protein is fused to the
DNA-binding domain of GAL4, and another, in which
candidate activating proteins are fused to the activation
domain. The expression of a GALIl-lac Z reporter gene
under control of a GAL4-activated promoter depends on
reconstitution of GAL4 activity via protein-protein interac-
tion. Colonies containing interacting polypeptides are
detected with a chromogenic substrate for §-galactosidase. A
complete kit (MATCHMAKER™) for identifying protein-
protein interactions between two specific proteins using the
two-hybrid technique is commercially available from Clon-
tech. This system can also be extended to map protein
domains involved in specific protein interactions as well as
to pinpoint amino acid residues that are crucial for these
interactions.

[0353] Compounds that interfere with the interaction of a
gene encoding a PRO polypeptide identified herein and
other intra- or extracellular components can be tested as
follows: usually a reaction mixture is prepared containing
the product of the gene and the intra- or extracellular
component under conditions and for a time allowing for the
interaction and binding of the two products. To test the
ability of a candidate compound to inhibit binding, the
reaction is run in the absence and in the presence of the test
compound. In addition, a placebo may be added to a third
reaction mixture, to serve as positive control. The binding
(complex formation) between the test compound and the
intra- or extracellular component present in the mixture is
monitored as described hereinabove. The formation of a
complex in the control reaction(s) but not in the reaction
mixture containing the test compound indicates that the test
compound interferes with the interaction of the test com-
pound and its reaction partner.

[0354] To assay for antagonists, the PRO polypeptide may
be added to a cell along with the compound to be screened
for a particular activity and the ability of the compound to
inhibit the activity of interest in the presence of the PRO
polypeptide indicates that the compound is an antagonist to
the PRO polypeptide. Alternatively, antagonists may be
detected by combining the PRO polypeptide and a potential
antagonist with membrane-bound PRO polypeptide recep-
tors or recombinant receptors under appropriate conditions
for a competitive inhibition assay. The PRO polypeptide can
be labeled, such as by radioactivity, such that the number of
PRO polypeptide molecules bound to the receptor can be
used to determine the effectiveness of the potential antago-
nist. The gene encoding the receptor can be identified by
numerous methods known to those of skill in the art, for
example, ligand panning and FACS sorting. Coligan et al.,
Current Protocols in Immun., 1(2): Chapter 5 (1991). Pref-
erably, expression cloning is employed wherein polyadeny-
lated RNA is prepared from a cell responsive to the PRO
polypeptide and a cDNA library created from this RNA is
divided into pools and used to transfect COS cells or other
cells that are not responsive to the PRO polypeptide. Trans-
fected cells that are grown on glass slides are exposed to
labeled PRO polypeptide. The PRO polypeptide can be
labeled by a variety of means including iodination or inclu-
sion of a recognition site for a site-specific protein kinase.
Following fixation and incubation, the slides are subjected to
autoradiographic analysis. Positive pools are identified and
sub-pools are prepared and re-transfected using an interac-
tive sub-pooling and re-screening process, eventually yield-
ing a single clone that encodes the putative receptor.
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[0355] As an alternative approach for receptor identifica-
tion, labeled PRO polypeptide can be photoaftinity-linked
with cell membrane or extract preparations that express the
receptor molecule. Cross-linked material is resolved by
PAGE and exposed to X-ray film. The labeled complex
containing the receptor can be excised, resolved into peptide
fragments, and subjected to protein micro-sequencing. The
amino acid sequence obtained from micro-sequencing
would be used to design a set of degenerate oligonucleotide
probes to screen a cDNA library to identify the gene
encoding the putative receptor.

[0356] In another assay for antagonists, mammalian cells
or a membrane preparation expressing the receptor would be
incubated with labeled PRO polypeptide in the presence of
the candidate compound. The ability of the compound to
enhance or block this interaction could then be measured.

[0357] More specific examples of potential antagonists
include an oligonucleotide that binds to the fusions of
immunoglobulin with PRO polypeptide, and, in particular,
antibodies including, without limitation, poly- and mono-
clonal antibodies and antibody fragments, single-chain anti-
bodies, anti-idiotypic antibodies, and chimeric or humanized
versions of such antibodies or fragments, as well as human
antibodies and antibody fragments. Alternatively, a potential
antagonist may be a closely related protein, for example, a
mutated form of the PRO polypeptide that recognizes the
receptor but imparts no effect, thereby competitively inhib-
iting the action of the PRO polypeptide.

[0358] Another potential PRO polypeptide antagonist is
an antisense RNA or DNA construct prepared using anti-
sense technology, where, e.g., an antisense RNA or DNA
molecule acts to block directly the translation of mRNA by
hybridizing to targeted mRNA and preventing protein trans-
lation. Antisense technology can be used to control gene
expression through triple-helix formation or antisense DNA
or RNA, both of which methods are based on binding of a
polynucleotide to DNA or RNA. For example, the 5' coding
portion of the polynucleotide sequence, which encodes the
mature PRO polypeptides herein, is used to design an
antisense RNA oligonucleotide of from about 10 to 40 base
pairs in length. A DNA oligonucleotide is designed to be
complementary to a region of the gene involved in tran-
scription (triple helix—see Lee et al., Nucl. Acids Res.,
6:3073 (1979); Cooney et al., Science, 241: 456 (1988);
Dervan et al., Science, 251:1360 (1991)), thereby preventing
transcription and the production of the PRO polypeptide.
The antisense RNA oligonucleotide hybridizes to the mRNA
in vivo and blocks translation of the mRNA molecule into
the PRO polypeptide (antisense—Okano, Neurochem.,
56:560 (1991); Oligodeoxynucleotides as Antisense Inhibi-
tors of Gene Expression (CRC Press: Boca Raton, Fla.,
1988). The oligonucleotides described above can also be
delivered to cells such that the antisense RNA or DNA may
be expressed in vivo to inhibit production of the PRO
polypeptide. When antisense DNA is used, oligodeoxyribo-
nucleotides derived from the translation-initiation site, e.g.,
between about -10 and +10 positions of the target gene
nucleotide sequence, are preferred.

[0359] Potential antagonists include small molecules that
bind to the active site, the receptor binding site, or growth
factor or other relevant binding site of the PRO polypeptide,
thereby blocking the normal biological activity of the PRO
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polypeptide. Examples of small molecules include, but are
not limited to, small peptides or peptide-like molecules,
preferably soluble peptides, and synthetic non-peptidyl
organic or inorganic compounds.

[0360] Ribozymes are enzymatic RNA molecules capable
of catalyzing the specific cleavage of RNA. Ribozymes act
by sequence-specific hybridization to the complementary
target RNA, followed by endonucleolytic cleavage. Specific
ribozyme cleavage sites within a potential RNA target can be
identified by known techniques. For further details see, e.g.,
Rossi, Current Biology, 4:469-471 (1994), and PCT publi-
cation No. WO 97/33551 (published Sep. 18, 1997).

[0361] Nucleic acid molecules in triple-helix formation
used to inhibit transcription should be single-stranded and
composed of deoxynucleotides. The base composition of
these oligonucleotides is designed such that it promotes
triple-helix formation via Hoogsteen base-pairing rules,
which generally require sizeable stretches of purines or
pyrimidines on one strand of a duplex. For further details
see, e.g., PCT publication No. WO 97/33551, supra.

[0362] These small molecules can be identified by any one
or more of the screening assays discussed hereinabove
and/or by any other screening techniques well known for
those skilled in the art.

[0363] Diagnostic and therapeutic uses of the herein dis-
closed molecules may also be based upon the positive
functional assay hits disclosed and described below.

[0364] F. Anti-PRO Antibodies

[0365] The present invention further provides anti-PRO
antibodies. Exemplary antibodies include polyclonal, mono-
clonal, humanized, bispecific, and heteroconjugate antibod-
ies.

[0366] 1. Polyclonal Antibodies

[0367] The anti-PRO antibodies may comprise polyclonal
antibodies. Methods of preparing polyclonal antibodies are
known to the skilled artisan. Polyclonal antibodies can be
raised in a mammal, for example, by one or more injections
of an immunizing agent and, if desired, an adjuvant. Typi-
cally, the immunizing agent and/or adjuvant will be injected
in the mammal by multiple subcutaneous or intraperitoneal
injections. The immunizing agent may include the PRO
polypeptide or a fusion protein thereof. It may be useful to
conjugate the immunizing agent to a protein known to be
immunogenic in the mammal being immunized. Examples
of such immunogenic proteins include but are not limited to
keyhole limpet hemocyanin, serum albumin, bovine thyro-
globulin, and soybean trypsin inhibitor. Examples of adju-
vants which may be employed include Freund’s complete
adjuvant and MPL-TDM adjuvant (monophosphoryl Lipid
A, synthetic trehalose dicorynomycolate). The immuniza-
tion protocol may be selected by one skilled in the art
without undue experimentation.

[0368] 2. Monoclonal Antibodies

[0369] The anti-PRO antibodies may, alternatively, be
monoclonal antibodies. Monoclonal antibodies may be pre-
pared using hybridoma methods, such as those described by
Kohler and Milstein, Nature, 256:495 (1975). In a hybri-
doma method, a mouse, hamster, or other appropriate host
animal, is typically immunized with an immunizing agent to
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elicit lymphocytes that produce or are capable of producing
antibodies that will specifically bind to the immunizing
agent. Alternatively, the lymphocytes may be immunized in
vitro.

[0370] The immunizing agent will typically include the
PRO polypeptide or a fusion protein thereof. Generally,
either peripheral blood lymphocytes (“PBLs”) are used if
cells of human origin are desired, or spleen cells or lymph
node cells are used if non-human mammalian sources are
desired. The lymphocytes are then fused with an immortal-
ized cell line using a suitable fusing agent, such as polyeth-
ylene glycol, to form a hybridoma cell [ Goding, Monoclonal
Antibodies: Principles and Practice, Academic Press, (1986)
pp- 59-1031. Immortalized cell lines are usually transformed
mammalian cells, particularly myeloma cells of rodent,
bovine and human origin. Usually, rat or mouse myeloma
cell lines are employed. The hybridoma cells may be cul-
tured in a suitable culture medium that preferably contains
one or more substances that inhibit the growth or survival of
the unfused, immortalized cells. For example, if the parental
cells lack the enzyme hypoxanthine guanine phosphoribosyl
transferase (HGPRT or HPRT), the culture medium for the
hybridomas typically will include hypoxanthine, aminop-
terin, and thymidine (“HAT medium”), which substances
prevent the growth of HGPRT-deficient cells.

[0371] Preferred immortalized cell lines are those that fuse
efficiently, support stable high level expression of antibody
by the selected antibody-producing cells, and are sensitive to
a medium such as HAT medium. More preferred immortal-
ized cell lines are murine myeloma lines, which can be
obtained, for instance, from the Salk Institute Cell Distri-
bution Center, San Diego, Calif. and the American Type
Culture Collection, Manassas, Va. Human myeloma and
mouse-human heteromyeloma cell lines also have been
described for the production of human monoclonal antibod-
ies [Kozbor, J. Immunol., 133:3001 (1984); Brodeur et al.,
Monoclonal Antibody Production Techniques and Applica-
tions, Marcel Dekker, Inc., New York, (1987) pp. 51-63].

[0372] The culture medium in which the hybridoma cells
are cultured can then be assayed for the presence of mono-
clonal antibodies directed against PRO. Preferably, the bind-
ing specificity of monoclonal antibodies produced by the
hybridoma cells is determined by immunoprecipitation or by
an in vitro binding assay, such as radioimmunoassay (RIA)
or enzyme-linked immunoabsorbent assay (ELISA). Such
techniques and assays are known in the art. The binding
affinity of the monoclonal antibody can, for example, be
determined by the Scatchard analysis of Munson and Pol-
lard, Anal. Biochem., 107:220 (1980).

[0373] After the desired hybridoma cells are identified, the
clones may be subcloned by limiting dilution procedures and
grown by standard methods [Goding, supra]. Suitable cul-
ture media for this purpose include, for example, Dulbecco’s
Modified Eagle’s Medium and RPMI-1640 medium. Alter-
natively, the hybridoma cells may be grown in vivo as
ascites in a mammal.

[0374] The monoclonal antibodies secreted by the sub-
clones may be isolated or purified from the culture medium
or ascites fluid by conventional immunoglobulin purification
procedures such as, for example, protein A-Sepharose,
hydroxylapatite chromatography, gel electrophoresis, dialy-
sis, or affinity chromatography.
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[0375] The monoclonal antibodies may also be made by
recombinant DNA methods, such as those described in U.S.
Pat. No. 4,816,567. DNA encoding the monoclonal antibod-
ies of the invention can be readily isolated and sequenced
using conventional procedures (e.g., by using oligonucle-
otide probes that are capable of binding specifically to genes
encoding the heavy and light chains of murine antibodies).
The hybridoma cells of the invention serve as a preferred
source of such DNA. Once isolated, the DNA may be placed
into expression vectors, which are then transfected into host
cells such as simian COS cells, Chinese hamster ovary
(CHO) cells, or myeloma cells that do not otherwise produce
immunoglobulin protein, to obtain the synthesis of mono-
clonal antibodies in the recombinant host cells. The DNA
also may be modified, for example, by substituting the
coding sequence for human heavy and light chain constant
domains in place of the homologous murine sequences [U.S.
Pat. No. 4,816,567; Morrison et al., supra. or by covalently
joining to the immunoglobulin coding sequence all or part of
the coding sequence for a non-immunoglobulin polypeptide.
Such a non-immunoglobulin polypeptide can be substituted
for the constant domains of an antibody of the invention, or
can be substituted for the variable domains of one antigen-
combining site of an antibody of the invention to create a
chimeric bivalent antibody.

[0376] The antibodies may be monovalent antibodies.
Methods for preparing monovalent antibodies are well
known in the art. For example, one method involves recom-
binant expression of immunoglobulin light chain and modi-
fied heavy chain. The heavy chain is truncated generally at
any point in the Fc region so as to prevent heavy chain
crosslinking. Alternatively, the relevant cysteine residues are
substituted with another amino acid residue or are deleted so
as to prevent crosslinking.

[0377] In vitro methods are also suitable for preparing
monovalent antibodies. Digestion of antibodies to produce
fragments thereof, particularly, Fab fragments, can be
accomplished using routine techniques known in the art.

[0378] 3. Human and Humanized Antibodies

[0379] The anti-PRO antibodies of the invention may
further comprise humanized antibodies or human antibodies.
Humanized forms of non-human (e.g., murine) antibodies
are chimeric immunoglobulins, immunoglobulin chains or
fragments thereof (such as Fv, Fab, Fab', F(ab'), or other
antigen-binding subsequences of antibodies) which contain
minimal sequence derived from non-human immunoglobu-
lin. Humanized antibodies include human immunoglobulins
(recipient antibody) in which residues from a complemen-
tary determining region (CDR) of the recipient are replaced
by residues from a CDR of a non-human species (donor
antibody) such as mouse, rat or rabbit having the desired
specificity, affinity and capacity. In some instances, Fv
framework residues of the human immunoglobulin are
replaced by corresponding non-human residues. Humanized
antibodies may also comprise residues which are found
neither in the recipient antibody nor in the imported CDR or
framework sequences. In general, the humanized antibody
will comprise substantially all of at least one, and typically
two, variable domains, in which all or substantially all of the
CDR regions correspond to those of a non-human immu-
noglobulin and all or substantially all of the FR regions are
those of a human immunoglobulin consensus sequence. The
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humanized antibody optimally also will comprise at least a
portion of an immunoglobulin constant region (Fc), typi-
cally that of a human immunoglobulin [Jones et al., Nature,
321:522-525 (1986); Riechmann et al., Nature, 332:323-329
(1988); and Presta, Curr. Op. Struct. Biol,, 2:593-596
(1992)].

[0380] Methods for humanizing non-human antibodies are
well known in the art. Generally, a humanized antibody has
one or more amino acid residues introduced into it from a
source which 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 method of
Winter and co-workers [Jones et al., Nature, 321:522-525
(1986); Riechmann et al., Nature, 332:323-327 (1988);
Verhoeyen et al., Science, 239:1534-1536 (1988)], by sub-
stituting rodent CDRs or CDR sequences for the correspond-
ing sequences of a human antibody. Accordingly, such
“humanized” antibodies are chimeric antibodies (U.S. Pat.
No0.4,816,567), wherein substantially less than an intact
human variable domain has been substituted by the corre-
sponding sequence from a non-human species. 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
antibodies.

[0381] Human antibodies can also be produced using
various techniques known in the art, including phage display
libraries [Hoogenboom and Winter, J. Mol. Biol., 227:381
(1991); Marks et al., J. Mol. Biol., 222:581 (1991)]. The
techniques of Cole et al. and Boerner et al. are also available
for the preparation of human monoclonal antibodies (Cole et
al., Monoclonal Antibodies and Cancer Therapy, Alan R.
Liss, p. 77 (1985) and Boerner et al., J. Immunol.,
147(1):86-95 (1991)]. Similarly, human antibodies can be
made by introducing of human immunoglobulin loci into
transgenic animals, e.g., mice in which the endogenous
immunoglobulin genes have been partially or completely
inactivated. Upon challenge, human antibody production is
observed, which closely resembles that seen in humans in all
respects, including gene rearrangement, assembly, and anti-
body repertoire. This approach is described, for example, in
U.S. Pat. Nos. 5,545,807, 5,545,806; 5,569,825, 5,625,126;
5,633,425; 5,661,016, and in the following scientific publi-
cations: Marks et al., Bio/Technology 10, 779-783 (1992);
Lonberg et al., Nature 368 856-859 (1994); Morrison,
Nature 368, 812-13 (1994); Fishwild et al., Nature Biotech-
nology 14, 845-51 (1996); Neuberger, Nature Biotechnol-
ogy 14, 826 (1996); Lonberg and Huszar, Intern. Rev.
Immunol. 13 65-93 (1995).

[0382] The antibodies may also be affinity matured using
known selection and/or mutagenesis methods as described
above. Preferred affinity matured antibodies have an affinity
which is five times, more preferably 10 times, even more
preferably 20 or 30 times greater than the starting antibody
(generally murine, humanized or human) from which the
matured antibody is prepared.

[0383] 4. Bispecific Antibodies

[0384] Bispecific antibodies are monoclonal, preferably
human or humanized, antibodies that have binding speci-
ficities for at least two different antigens. In the present case,
one of the binding specificities is for the PRO, the other one
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is for any other antigen, and preferably for a cell-surface
protein or receptor or receptor subunit.

[0385] Methods for making bispecific antibodies are
known in the art. Traditionally, the recombinant production
of bispecific antibodies is based on the co-expression of two
immunoglobulin heavy-chain/light-chain pairs, where the
two heavy chains have different specificities [Milstein and
Cuello, Nature, 305:537-539 (1983)]. Because of the ran-
dom assortment of immunoglobulin heavy and light chains,
these hybridomas (quadromas) produce a potential mixture
of ten different antibody molecules, of which only one has
the correct bispecific structure. The purification of the cor-
rect molecule is usually accomplished by affinity chroma-
tography steps. Similar procedures are disclosed in WO
93/08829, published May 13, 1993, and in Traunecker et al.,
EMBO J., 10:3655-3659 (1991).

[0386] Antibody variable domains with the desired bind-
ing specificities (antibody-antigen combining sites) can be
fused to immunoglobulin constant domain sequences. The
fusion preferably is with an immunoglobulin heavy-chain
constant domain, comprising at least part of the hinge, CH2,
and CH3 regions. It is preferred to have the first heavy-chain
constant region (CH1) containing the site necessary for
light-chain binding present in at least one of the fusions.
DNAs encoding the immunoglobulin heavy-chain fusions
and, if desired, the immunoglobulin light chain, are inserted
into separate expression vectors, and are co-transfected into
a suitable host organism. For further details of generating
bispecific antibodies see, for example, Suresh et al., Meth-
ods in Enzymology, 121:210 (1986).

[0387] According to another approach described in WO
96/27011, the interface between a pair of antibody mol-
ecules can be engineered to maximize the percentage of
heterodimers which are recovered from recombinant cell
culture. The preferred interface comprises at least a part of
the CH3 region of an antibody constant domain. In this
method, one or more small amino acid side chains from the
interface of the first antibody molecule are replaced with
larger side chains (e.g. tyrosine or tryptophan). Compensa-
tory “cavities” of identical or similar size to the large side
chain (s) are created on the interface of the second antibody
molecule by replacing large amino acid side chains with
smaller ones (e.g. alanine or threonine). This provides a
mechanism for increasing the yield of the heterodimer over
other unwanted end—products such as homodimers.

[0388] Bispecific antibodies can be prepared as full length
antibodies or antibody fragments (e.g. F(ab'), bispecific
antibodies). Techniques for generating bispecific antibodies
from antibody fragments have been described in the litera-
ture. For example, bispecific antibodies can be prepared
using chemical linkage. Brennan et al., Science 229:81
(1985) describe a procedure wherein intact antibodies are
proteolytically cleaved to generate F(ab'), fragments. These
fragments are reduced in the presence of the dithiol com-
plexing agent sodium arsenite to stabilize vicinal dithiols
and prevent intermolecular disulfide formation. The Fab'
fragments generated are then converted to thionitrobenzoate
(TNB) derivatives. One of the Fab'-TNB derivatives is then
reconverted to the Fab'-thiol by reduction with mercaptoet-
hylamine and is mixed with an equimolar amount of the
other Fab'-TNB derivative to form the bispecific antibody.
The bispecific antibodies produced can be used as agents for
the selective immobilization of enzymes.
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[0389] Fab' fragments may be directly recovered from F.
coli and chemically coupled to form bispecific antibodies.
Shalaby et al., J. Exp. Med. 175:217(1992) describe the
production of a fully humanized bispecific antibody
F(ab'),molecule. Each Fab' fragment was separately
secreted from F. coli and subjected to directed chemical
coupling in vitro to form the bispecific antibody. The bispe-
cific antibody thus formed was able to bind to cells over-
expressing the ErbB2 receptor and normal human T cells, as
well as trigger the lytic activity of human cytotoxic lym-
phocytes against human breast tumor targets.

[0390] Various technique for making and isolating bispe-
cific antibody fragments directly from recombinant cell
culture have also been described. For example, bispecific
antibodies have been produced using leucine zippers. Kos-
telny et al., J. Immunol. 148 (5):1547-1553(1992). The
leucine zipper peptides from the Fos and Jun proteins were
linked to the Fab' portions of two different antibodies by
gene fusion. The antibody homodimers were reduced at the
hinge region to form monomers and then re-oxidized to form
the antibody heterodimers. This method can also be utilized
for the production of antibody homodimers. The “diabody”
technology described by Hollinger et al., Proc. Natl. Acad.
Sci. USA 90:6444-6448(1993) has provided an alternative
mechanism for making bispecific antibody fragments. The
fragments comprise a heavy-chain variable domain (Vi)
connected to a light-chain variable domain (V) by a linker
which is too short to allow pairing between the two domains
on the same chain. Accordingly, the Vi; and V; domains of
one fragment are forced to pair with the complementary V.
and Vy; domains of another fragment, thereby forming two
antigen-binding sites. Another strategy for making bispecific
antibody fragments by the use of single-chain Fv (sFv)
dimers has also been reported. See, Gruber et al., J. Immu-
nol. 152:5368 (1994). Antibodies with more than two valen-
cies are contemplated. For example, trispecific antibodies
can be prepared. Tutt et al., J. Immunol. 147:60 (1991).

[0391] Exemplary bispecific antibodies may bind to two
different epitopes on a given PRO polypeptide herein. Alter-
natively, an anti-PRO polypeptide arm may be combined
with an arm which binds to a triggering molecule on a
leukocyte such as a T-cell receptor molecule (e.g. CD2,
CD3, CD28, or B7), or Fc receptors for IgG (Fc y R), such
as Fc v RI (CD64), Fc y RII (CD32) and Fe y RIII (CD16)
so as to focus cellular defense mechanisms to the cell
expressing the particular PRO polypeptide. Bispecific anti-
bodies may also be used to localize cytotoxic agents to cells
which express a particular PRO polypeptide. These antibod-
ies possess a PRO-binding arm and an arm which binds a
cytotoxic agent or a radionuclide chelator, such as
EOTUBE, DPTA, DOTA, or TETA. Another bispecific
antibody of interest binds the PRO polypeptide and further
binds tissue factor (TF).

[0392] 5 Heteroconjugate Antibodies

[0393] Heteroconjugate antibodies are also within the
scope of the present invention. Heteroconjugate antibodies
are composed of two covalently joined antibodies. Such
antibodies have, for example, been proposed to target
immune system cells to unwanted cells [U.S. Pat. No.
4,676,980], and for treatment of HIV infection [WO
91/00360; WO 92/200373; EP 03089]. It is contemplated
that the antibodies may be prepared in vitro using known

40
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methods in synthetic protein chemistry, including those
involving crosslinking agents. For example, immunotoxins
may be constructed using a disulfide exchange reaction or by
forming a thioether bond. Examples of suitable reagents for
this purpose include iminothiolate and methyl-4-mercapto-
butyrimidate and those disclosed, for example, in U.S. Pat.
No. 4,676,980.

[0394] 6. Effector Function Engineering

[0395] It may be desirable to modify the antibody of the
invention with respect to effector function, so as to enhance,
e.g., the effectiveness of the antibody in treating cancer. For
example, cysteine residue(s) may be introduced into the Fc
region, thereby allowing interchain disulfide bond formation
in this region. The homodimeric antibody thus generated
may have improved internalization capability and/or
increased complement-mediated cell killing and antibody-
dependent cellular cytotoxicity (ADCC). See Caron et al., J.
Exp Med., 176: 1191-1195 (1992) and Shopes, J. Immunol.,
148: 2918-2922 (1992). Homodimeric antibodies with
enhanced anti-tumor activity may also be prepared using
heterobifunctional cross-linkers as described in Wolff et al.
Cancer Research, 53: 2560-2565 (1993). Alternatively, an
antibody can be engineered that has dual Fc regions and may
thereby have enhanced complement lysis and ADCC capa-
bilities. See Stevenson et al., Anti-Cancer Drug Design, 3:
219-230 (1989).

[0396] 7. Immunoconjugates

[0397] The invention also pertains to immunoconjugates
comprising an antibody conjugated to a cytotoxic agent such
as a chemotherapeutic agent, toxin (e.g., an enzymatically
active toxin of bacterial, fungal, plant, or animal origin, or
fragments thereof, or a radioactive isotope (i.e., a radiocon-
jugate).

[0398] Chemotherapeutic agents useful in the generation
of such immunoconjugates have been described above.
Enzymatically active toxins and fragments thereof that can
be used include diphtheria A chain, nonbinding active frag-
ments of diphtheria toxin, exotoxin A chain (from
Pseudomonas aeruginosa), ricin A chain, abrin A chain,
modeccin A chain, alpha-sarcin, Aleurites fordii proteins,
dianthin proteins, Phytolaca americana proteins (PAPI,
PAPII, and PAP-S), momordica charantia inhibitor, curcin,
crotin, sapaonaria officinalis inhibitor, gelonin, mitogellin,
restrictocin, phenomycin, enomycin, and the tricothecenes.
Avariety of radionuclides are available for the production of
radioconjugated antibodies. Examples include *'*Bi, *'1,
Bn, 29Y, and '®°Re. Conjugates of the antibody and
cytotoxic agent are made using a variety of bifunctional
protein-coupling agents such as N-succinimidyl-3-(2-py-
ridyldithiol) propionate (SPDP), iminothiolane (IT), bifunc-
tional derivatives of imidoesters (such as dimethyl adipimi-
date HCL), active esters (such as disuccinimidyl suberate),
aldehydes (such as glutareldehyde), bis-azido compounds
(such as bis (p-azidobenzoyl) hexanediamine), bis-diazo-
nium derivatives (such as bis-(p-diazoniumbenzoyl)-ethyl-
enediamine), diisocyanates (such as tolyene 2,6-diisocyan-
ate), and bis-active fluorine compounds (such as 1,5-
difluoro-2,4-dinitrobenzene). For example, a ricin
immunotoxin can be prepared as described in Vitetta et al.,
Science, 238: 1098 (1987). Carbon-14-labeled 1-isothiocy-
anatobenzyl-3-methyldiethylene triaminepentaacetic acid
(MX-DTPA) is an exemplary chelating agent for conjuga-
tion of radionucleotide to the antibody. See WO 94/11026.
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[0399] In another embodiment, the antibody may be con-
jugated to a “receptor” (such streptavidin) for utilization in
tumor pretargeting wherein the antibody-receptor conjugate
is administered to the patient, followed by removal of
unbound conjugate from the circulation using a clearing
agent and then administration of a “ligand” (e,g., avidin) that
is conjugated to a cytotoxic agent (e.g., a radionucleotide).

[0400] 8. Immunoliposomes

[0401] The antibodies disclosed herein may also be for-
mulated as immunoliposomes. Liposomes containing the
antibody are prepared by methods known in the art, such as
described in Epstein et al., Proc. Natl. Acad. Sci. USA, 82:
3688 (1985); Hwang et al., Proc. Natl Acad. Sci. USA, 77:
4030 (1980); and U.S. Pat. Nos. 4,485,045 and 4,544,545.
Liposomes with enhanced circulation time are disclosed in
U.S. Pat. No. 5,013,556.

[0402] Particularly useful liposomes can be generated by
the reverse-phase evaporation method with a lipid compo-
sition comprising phosphatidylcholine, cholesterol, and
PEG-derivatized phosphatidylethanolamine  (PEG-PE).
Liposomes are extruded through filters of defined pore size
to yield liposomes with the desired diameter. Fab' fragments
of the antibody of the present invention can be conjugated to
the liposomes as described in Martin et al., J. Biol. Chem.,
257: 286-288 (1982) via a disulfide-interchange reaction. A
chemotherapeutic agent (such as Doxorubicin) is optionally
contained within the liposome. See Gabizon et al., J.
National Cancer Inst., 81(19): 1484 (1989).

[0403] 9. Pharmaceutical Compositions of Antibodies

[0404] Antibodies specifically binding a PRO polypeptide
identified herein, as well as other molecules identified by the
screening assays disclosed hereinbefore, can be adminis-
tered for the treatment of various disorders in the form of
pharmaceutical compositions.

[0405] If the PRO polypeptide is intracellular and whole
antibodies are used as inhibitors, internalizing antibodies are
preferred. However, lipofections or liposomes can also be
used to deliver the antibody, or an antibody fragment, into
cells. Where antibody fragments are used, the smallest
inhibitory fragment that specifically binds to the binding
domain of the target protein is preferred. For example, based
upon the variable-region sequences of an antibody, peptide
molecules can be designed that retain the ability to bind the
target protein sequence. Such peptides can be synthesized
chemically and/or produced by recombinant DNA technol-
ogy. See, e.g., Marasco et al., Proc. Natl. Acad. Sci. USA,
90: 7889-7893 (1993). The formulation herein may also
contain more than one active compound as necessary for the
particular indication being treated, preferably those with
complementary activities that do not adversely affect each
other. Alternatively, or in addition, the composition may
comprise an agent that enhances its function, such as, for
example, a cytotoxic agent, cytokine, chemotherapeutic
agent, or growth-inhibitory agent. Such molecules are suit-
ably present in combination in amounts that are effective for
the purpose intended.

[0406] The active ingredients may also be entrapped in
microcapsules prepared, for example, by coacervation tech-
niques or by interfacial polymerization, for example,
hydroxymethylcellulose or gelatin-microcapsules and poly-
(methylmethacylate) microcapsules, respectively, in colloi-
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dal drug delivery systems (for example, liposomes, albumin
microspheres, microemulsions, nano-particles, and nano-
capsules) or in macroemulsions. Such techniques are dis-
closed in Remington’s Pharmaceutical Sciences, supra.

[0407] The formulations to be used for in vivo adminis-
tration must be sterile. This is readily accomplished by
filtration through sterile filtration membranes.

[0408] Sustained-release preparations may be prepared.
Suitable examples of sustained-release preparations include
semipermeable matrices of solid hydrophobic polymers con-
taining the antibody, which matrices are in the form of
shaped articles, e.g., films, or microcapsules. Examples of
sustained-release matrices include polyesters, hydrogels (for
example, poly(2-hydroxyethyl-methacrylate), or poly(viny-
lalcohol)), polylactides (U.S. Pat. No. 3,773,919), copoly-
mers of L-glutamic acid and y ethyl-L-glutamate, non-
degradable ethylene-vinyl acetate, degradable lactic acid-
glycolic acid copolymers such as the LUPRON DEPOT™
(injectable microspheres composed of lactic acid-glycolic
acid copolymer and leuprolide acetate), and poly-D-(-)-3-
hydroxybutyric acid. While polymers such as ethylene-vinyl
acetate and lactic acid-glycolic acid enable release of mol-
ecules for over 100 days, certain hydrogels release proteins
for shorter time periods. When encapsulated antibodies
remain in the body for a long time, they may denature or
aggregate as a result of exposure to moisture at 37° C.,
resulting in a loss of biological activity and possible changes
in immunogenicity. Rational strategies can be devised for
stabilization depending on the mechanism involved. For
example, if the aggregation mechanism is discovered to be
intermolecular S-S bond formation through thio-disulfide
interchange, stabilization may be achieved by modifying
sulthydryl residues, lyophilizing from acidic solutions, con-
trolling moisture content, using appropriate additives, and
developing specific polymer matrix compositions.

[0409] G. Uses for Anti-PRO Antibodies

[0410] The anti-PRO antibodies of the invention have
various utilities. For example, anti-PRO antibodies may be
used in diagnostic assays for PRO, e.g., detecting its expres-
sion (and in some cases, differential expression) in specific
cells, tissues, or serum. Various diagnostic assay techniques
known in the art may be used, such as competitive binding
assays, direct or indirect sandwich assays and immunopre-
cipitation assays conducted in either heterogeneous or
homogeneous phases [Zola, Monoclonal Antibodies: A
Manual of Techniques, CRC Press, Inc. (1987) pp. 147-158].
The antibodies used in the diagnostic assays can be labeled
with a detectable moiety. The detectable moiety should be
capable of producing, either directly or indirectly, a detect-
able signal. For example, the detectable moiety may be a
radioisotope, such as *H, **C, **P, S, or '*°I, a fluorescent
or chemiluminescent compound, such as fluorescein isothio-
cyanate, thodamine, or luciferin, or an enzyme, such as
alkaline phosphatase, beta-galactosidase or horseradish per-
oxidase. Any method known in the art for conjugating the
antibody to the detectable moiety may be employed, includ-
ing those methods described by Hunter et al., Nature,
144:945 (1962); David et al., Biochemistry, 13:1014 (1974);
Pain et al., J. Immunol. Meth., 40:219 (1981); and Nygren,
J. Histochem. and Cytochem., 30:407 (1982).

[0411] Anti-PRO antibodies also are useful for the affinity
purification of PRO from recombinant cell culture or natural
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sources. In this process, the antibodies against PRO are
immobilized on a suitable support, such as Sephadex resin
or filter paper, using methods well known in the art. The
immobilized antibody then is contacted with a sample
containing the PRO to be purified, and thereafter the support
is washed with a suitable solvent that will remove substan-
tially all the material in the sample except the PRO, which
is bound to the immobilized antibody. Finally, the support is
washed with another suitable solvent that will release the
PRO from the antibody.

[0412] The following examples are offered for illustrative
purposes only, and are not intended to limit the scope of the
present invention in any way.

[0413] All patent and literature references cited in the
present specification are hereby incorporated by reference in
their entirety.

EXAMPLES

[0414] Commercially available reagents referred to in the
examples were used according to manufacturer’s instruc-
tions unless otherwise indicated. The source of those cells
identified in the following examples, and throughout the
specification, by ATCC accession numbers is the American
Type Culture Collection, Manassas, Va.

Example 1

[0415] Extracellular Domain Homology Screening to
Identify Novel Polypeprides and cDNA Encoding Therefor

[0416] The extracellular domain (ECD) sequences
(including the secretion signal sequence, if any) from about
950 known secreted proteins from the Swiss-Prot public
database were used to search EST databases. The EST
databases included public databases (e.g., Dayhoff, Gen-
Bank), and proprietary databases (e.g. LIFESEQ™, Incyte
Pharmaceuticals, Palo Alto, Calif.). The search was per-
formed using the computer program BLAST or BLAST-2
(Altschul et al,, Methods in Enzymology 266:460-480
(1996)) as a comparison of the ECD protein sequences to a
6 frame translation of the EST sequences. Those compari-
sons with a BLAST score of 70 (or in some cases 90) or
greater that did not encode known proteins were clustered
and assembled into consensus DNA sequences with the
program “phrap” (Phil Green, University of Washington,
Seattle, Wash.).

[0417] Using this extracellular domain homology screen,
consensus DNA sequences were assembled relative to the
other identified EST sequences using phrap. In addition, the
consensus DNA sequences obtained were often (but not
always) extended using repeated cycles of BLAST or
BLAST-2 and phrap to extend the consensus sequence as far
as possible using the sources of EST sequences discussed
above.

[0418] Based upon the consensus sequences obtained as
described above, oligonucleotides were then synthesized
and used to identify by PCR a cDNA library that contained
the sequence of interest and for use as probes to isolate a
clone of the full-length coding sequence for a PRO polypep-
tide. Forward and reverse PCR primers generally range from
20 to 30 nucleotides and are often designed to give a PCR
product of about 100-1000 bp in length. The probe
sequences are typically 40-55 bp in length. In some cases,
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additional oligonucleotides are synthesized when the con-
sensus sequence is greater than about 1-1.5 kbp. In order to
screen several libraries for a full-length clone, DNA from the
libraries was screened by PCR amplification, as per Ausubel
et al., Current Protocols in Molecular Biology, with the PCR
primer pair. A positive library was then used to isolate clones
encoding the gene of interest using the probe oligonucle-
otide and one of the primer pairs.

[0419] The cDNA libraries used to isolate the cDNA
clones were constructed by standard methods using com-
mercially available reagents such as those from Invitrogen,
San Diego, Calif. The cDNA was primed with oligo dT
containing a Notl site, linked with blunt to Sall hemikinased
adaptors, cleaved with Notl, sized appropriately by gel
electrophoresis, and cloned in a defined orientation into a
suitable cloning vector (such as pRKB or pRKD; pRK5B is
a precursor of pRKSD that does not contain the Sfil site; see,
Holmes et al., Science, 253:1278-1280 (1991)) in the unique
Xhol and Notl sites.

Example 2

[0420]
[0421] 1. Preparation of Oligo dT Primed cDNA Library

[0422] mRNA was isolated from a human tissue of interest
using reagents and protocols from Invitrogen, San Diego,
Calif. (Fast Track 2). This RNA was used to generate an
oligo dT primed cDNA library in the vector pRK5SD using
reagents and protocols from Life Technologies, Gaithers-
burg, Md. (Super Script Plasmid System). In this procedure,
the double stranded cDNA was sized to greater than 1000 bp
and the Sall/Notl linkered cDNA was cloned into Xhol/NotI
cleaved vector. pRKSD is a cloning vector that has an sp6
transcription initiation site followed by an Sfil restriction
enzyme site preceding the Xhol/Notl cDNA cloning sites.

[0423] 2. Preparation of Random Primed cDNA Library

Isolation of cDNA Clones by Amylase Screening

[0424] A secondary cDNA library was generated in order
to preferentially represent the 5' ends of the primary cDNA
clones. Sp6 RNA was generated from the primary library
(described above), and this RNA was used to generate a
random primed cDNA library in the vector pSST-AMY.0
using reagents and protocols from Life Technologies (Super
Script Plasmid System, referenced above). In this procedure
the double stranded cDNA was sized to 500-1000 bp,
Tinkered with blunt to NotI adaptors, cleaved with Sfil, and
cloned into Sfil/Notl cleaved vector. pSST-AMY.0 is a
cloning vector that has a yeast alcohol dehydrogenase pro-
moter preceding the cDNA cloning sites and the mouse
amylase sequence (the mature sequence without the secre-
tion signal) followed by the yeast alcohol dehydrogenase
terminator, after the cloning sites. Thus, cDNAs cloned into
this vector that are fused in frame with amylase sequence
will lead to the secretion of amylase from appropriately
transfected yeast colonies.

[0425] 3. Transformation and Detection

[0426] DNA from the library described in paragraph 2
above was chilled on ice to which was added electrocom-
petent DH10B bacteria (Life Technologies, 20 ml). The
bacteria and vector mixture was then electroporated as
recommended by the manufacturer. Subsequently, SOC
media (Life Technologies, 1 ml) was added and the mixture
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was incubated at 37° C. for 30 minutes. The transformants
were then plated onto 20 standard 150 mm LB plates
containing ampicillin and incubated for 16 hours (37° C.).
Positive colonies were scraped off the plates and the DNA
was isolated from the bacterial pellet using standard proto-
cols, e.g. CsCl-gradient. The purified DNA was then carried
on to the yeast protocols below.

[0427] The yeast methods were divided into three catego-
ries: (1) Transformation of yeast with the plasmid/cDNA
combined vector; (2) Detection and isolation of yeast clones
secreting amylase; and (3) PCR amplification of the insert
directly from the yeast colony and purification of the DNA
for sequencing and further analysis.

[0428] The yeast strain used was HD56-5A (ATCC-
90785). This strain has the following genotype: MAT alpha,
ura3-52, leu2-3, leu2-112, his3-11, his3-15, MAL*, SUC™,
GAL". Preferably, yeast mutants can be employed that have
deficient post-translational pathways. Such mutants may
have translocation deficient alleles in sec 71, sec 72, sec 62,
with truncated sec 71 being most preferred. Alternatively,
antagonists (including antisense nucleotides and/or ligands)
which interfere with the normal operation of these genes,
other proteins implicated in this post translation pathway
(e.g., SEC61p, SEC72p, SEC62p, SEC63p, TDJ1p or
SSAlp-4p) or the complex formation of these proteins may
also be preferably employed in combination with the amy-
lase-expressing yeast.

[0429] Transformation was performed based on the pro-
tocol outlined by Gietz et al., Nucl. Acid. Res., 20:1425
(1992). Transformed cells were then inoculated from agar
into YEPD complex media broth (100 ml) and grown
overnight at 30° C. The YEPD broth was prepared as
described in Kaiser et al., Methods in Yeast Genetics, Cold
Spring Harbor Press, Cold Spring Harbor, N.Y., p. 207
(1994). The overnight culture was then diluted to about
2x10 cells/ml (approx. OD,,=0.1) into fresh YEPD broth
(500 ml) and regrown to 1x107 cells/ml (approx. OD o=
0.4-0.5).

[0430] The cells were then harvested and prepared for
transformation by transfer into GS3 rotor bottles in a Sorval
GS3 rotor at 5,000 rpm for 5 minutes, the supernatant
discarded, and then resuspended into sterile water, and
centrifuged again in 50 ml falcon tubes at 3,500 rpm in a
Beckman GS-6KR centrifuge. The supernatant was dis-
carded and the cells were subsequently washed with LiAc/
TE (10 ml, 10 mM Tris-HCl, 1 mM EDTA pH 7.5, 100 mM
Li,O0CCH,), and resuspended into LiAc/TE (2.5 ml).

[0431] Transformation took place by mixing the prepared
cells (100 ul) with freshly denatured single stranded salmon
testes DNA (Lofstrand Labs, Gaithersburg, Md.) and trans-
forming DNA (1 ug, vol.<10 ul) in microfuge tubes. The
mixture was mixed briefly by vortexing, then 40% PEG/TE
(600 ul, 40% polyethylene glycol-4000, 10 mM Tris-HCI, 1
mM EDTA, 100 mM Li,O0CCH,, pH 7.5) was added. This
mixture was gently mixed and incubated at 30° C. while
agitating for 30 minutes. The cells were then heat shocked
at 42° C. for 15 minutes, and the reaction vessel centrifuged
in a microfuge at 12,000 rpm for 5-10 seconds, decanted and
resuspended into TE (500 ul, 10 mM Tris-HCI, 1 mM EDTA
pH 7.5) followed by recentrifugation. The cells were then
diluted into TE (1 ml) and aliquots (200 ul) were spread onto
the selective media previously prepared in 150 mm growth
plates (VWR).
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[0432] Alternatively, instead of multiple small reactions,
the transformation was performed using a single, large scale
reaction, wherein reagent amounts were scaled up accord-
ingly.

[0433] The selective media used was a synthetic complete
dextrose agar lacking uracil (SCD-Ura) prepared as
described in Kaiser et al., Methods in Yeast Genetics, Cold
Spring Harbor Press, Cold Spring Harbor, N.Y., p. 208-210
(1994). Transformants were grown at 30° C. for 2-3 days.

[0434] The detection of colonies secreting amylase was
performed by including red starch in the selective growth
media. Starch was coupled to the red dye (Reactive Red-
120, Sigma) as per the procedure described by Biely et al.,
Anal. Biochem., 172:176-179 (1988). The coupled starch
was incorporated into the SCD-Ura agar plates at a final
concentration of 0.15% (w/v), and was buffered with potas-
sium phosphate to a pH of 7.0 (50-100 mM final concen-
tration).

[0435] The positive colonies were picked and streaked
across fresh selective media (onto 150 mm plates) in order
to obtain well isolated and identifiable single colonies. Well
isolated single colonies positive for amylase secretion were
detected by direct incorporation of red starch into buffered
SCD-Ura agar. Positive colonies were determined by their
ability to break down starch resulting in a clear halo around
the positive colony visualized directly.

[0436] 4. Isolation of DNA by PCR Amplification

[0437] When a positive colony was isolated, a portion of
it was picked by a toothpick and diluted into sterile water (30
ul) in a 96 well plate. At this time, the positive colonies were
either frozen and stored for subsequent analysis or imme-
diately amplified. An aliquot of cells (5 ul) was used as a
template for the PCR reaction in a 25 ul volume containing:
0.5 ul Klentaq (Clontech, Palo Alto, Calif.); 4.0 ul 10 mM
dNTP’s (Perkin Elmer-Cetus); 2.5 ul Kentaq buffer (Clon-
tech); 0.25 ul forward oligo 1; 0.25 ul reverse oligo 2; 12.5
ul distilled water. The sequence of the forward oligonucle-
otide 1 was:

[0438] 5-TGTAAAACGACGGCCAGTTAAATA-
GACCTGCAATTATTAATCT-3' (SEQ ID NO:169)

[0439] The sequence of reverse oligonucleotide 2 was:

[0440] 5-CAGGAAACAGCTATGACCACCTG-
CACACCTGCAAATCCATT-3' (SEQ ID NO:170)

[0441] PCR was then performed as follows:

a. Denature 92° C., 5 minutes
b. 3 cycles of:  Denature 92° C., 30 seconds
Anneal 59° C., 30 seconds
Extend 72° C., 60 seconds
c. 3 cycles of:  Denature 92° C., 30 seconds
Anneal 57° C, 30 seconds
Extend 72° C., 60 seconds
d. 25 cycles of:  Denature 92° C., 30 seconds
Anneal 55°C, 30 seconds
Extend 72° C., 60 seconds
e. Hold 4° C.

[0442] The underlined regions of the oligonucleotides
annealed to the ADH promoter region and the amylase
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region, respectively, and amplified a 307 bp region from
vector pSST-AMY.0 when no insert was present. Typically,
the first 18 nucleotides of the 5' end of these oligonucleotides
contained annealing sites for the sequencing primers. Thus,
the total product of the PCR reaction from an empty vector
was 343 bp. However, signal sequence-fused cDNA resulted
in considerably longer nucleotide sequences.

[0443] Following the PCR, an aliquot of the reaction (5 ul)
was examined by agarose gel electrophoresis in a 1%
agarose gel using a Tris-Borate-EDTA (TBE) buffering
system as described by Sambrook et al., supra. Clones
resulting in a single strong PCR product larger than 400 bp
were further analyzed by DNA sequencing after purification
with a 96 Qiaquick PCR clean-up column (Qiagen Inc.,
Chatsworth, Calif.).

Example 3

[0444]
Analysis

[0445] Various polypeptide-encoding nucleic  acid
sequences were identified by applying a proprietary signal
sequence finding algorithm developed by Genentech, Inc.
(South San Francisco, Calif.) upon ESTs as well as clustered
and assembled EST fragments from public (e.g., GenBank)
and/or private (LIFESEQ®, Incyte Pharmaceuticals, Inc.,
Palo Alto, Calif.) databases. The signal sequence algorithm
computes a secretion signal score based on the character of
the DNA nucleotides surrounding the first and optionally the
second methionine codon(s) (ATG) at the 5'-end of the
sequence or sequence fragment under consideration. The
nucleotides following the first AT'G must code for at least 35
unambiguous amino acids without any stop codons. If the
first ATG has the required amino acids, the second is not
examined. If neither meets the requirement, the candidate
sequence is not scored. In order to determine whether the
EST sequence contains an authentic signal sequence, the
DNA and corresponding amino acid sequences surrounding
the ATG codon are scored using a set of seven sensors
(evaluation parameters) known to be associated with secre-
tion signals. Use of this algorithm resulted in the identifi-
cation of numerous polypeptide-encoding nucleic acid
sequences.

Isolation of cDNA Clones Using Signal Algorithm

Example 4

[0446] Isolation of cDNA Clones Encoding Human PRO
Polypeptides

[0447] Using the techniques described in Examples 1 to 3
above, numerous full-length cDNA

[0448] clones were identified as encoding PRO polypep-
tides as disclosed herein. These cDNAs were then deposited
under the terms of the Budapest Treaty with the American
Type Culture Collection, 10801 University Blvd., Manassas,
Va. 20110-2209, USA (ATCC) as shown in Tabl 7 below.

TABLE 7
Material ATCC Dep. No. Deposit Date
DNA26843-1389 203099 Aug. 4,1998
DNA30867-1335 209807 Apr. 28, 1998
DNA34431-1177 209399 Oct. 17, 1997
DNA38268-1188 209421 Oct. 28, 1997

TABLE 7-continued
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Material ATCC Dep. No. Deposit Date
DNA40621-1440 209922 Jun. 2, 1998
DNA40625-1189 209788 Apr. 21, 1998
DNA45409-2511 203579 Jan. 12,1999
DNA45495-1550 203156 Aug. 25, 1998
DNA49820-1427 209932 Jun. 2, 1998
DNAS56406-1704 203478 Nov. 17, 1998
DNA56410-1414 209923 Jun. 2, 1998
DNA56436-1448 209902 May 27, 1998
DNAS56855-1447 203004 Jun. 23, 1998
DNAS56860-1510 209952 Jun. 9, 1998
DNA56862-1343 203174 Sep. 1, 1998
DNA56868-1478 203024 Jun. 23, 1998
DNA56869-1545 203161 Aug. 25, 1998
DNA57704-1452 209953 Jun. 9, 1998
DNA58723-1588 203133 Aug. 18, 1998
DNA57827-1493 203045 Jul. 1, 1998
DNA58737-1473 203136 Aug. 18, 1998
DNA58846-1409 209957 Jun. 9, 1998
DNAS58850-1495 209956 Jun. 9, 1998
DNAS58855-1422 203018 Jun. 23, 1998
DNA59211-1450 209960 Jun. 9, 1998
DNA59212-1627 203245 Sep. 9, 1998
DNA59213-1487 209959 Jun. 9, 1998
DNA59605-1418 203005 Jun. 23, 1998
DNA59609-1470 209963 Jun. 9, 1998
DNA59610-1556 209990 Jun. 16, 1998
DNA59837-2545 203658 Feb. 9, 1999
DNA59844-2542 203650 Feb. 9, 1999
DNA59854-1459 209974 Jun. 16, 1998
DNA60625-1507 209975 Jun. 16, 1998
DNA60629-1481 209979 Jun. 16, 1998
DNA61755-1554 203112 Aug. 11, 1998
DNA62812-1594 203248 Sep. 9, 1998
DNA62815-1576 203247 Sep. 9, 1998
DNA64881-1602 203240 Sep. 9, 1998
DNA64886-1601 203241 Sep. 9, 1998
DNA64902-1667 203317 Oct. 6, 1998
DNA64950-1590 203224 Sep. 15, 1998
DNA65403-1565 203230 Sep. 15, 1998
DNA66308-1537 203159 Aug. 25, 1998
DNA66519-1535 203236 Sep. 15, 1998
DNA66521-1583 203225 Sep. 15, 1998
DNA66658-1584 203229 Sep. 15, 1998
DNA66660-1585 203279 Sep. 22, 1998
DNA66663-1598 203268 Sep. 22, 1998
DNA66674-1599 203281 Sep. 22, 1998
DNA68862-2546 203652 Feb. 9, 1999
DNA68866-1644 203283 Sep. 22, 1998
DNA68871-1638 203280 Sep. 22, 1998
DNA68880-1676 203319 Oct. 6, 1998
DNA68883-1691 203535 Dec. 15, 1998
DNA68885-1678 203311 Oct. 6,1998
DNA71277-1636 203285 Sep. 22, 1998
DNA73727-1673 203459 Nov. 3,1998
DNA73734-1680 203363 Oct. 20, 1998
DNA73735-1681 203356 Oct. 20, 1998
DNA76393-1664 203323 Oct. 6, 1998
DNA77301-1708 203407 Oct. 27, 1998
DNA77568-1626 203134 Aug. 18, 1998
DNA77626-1705 203536 Dec. 15, 1998
DNAg1754-2532 203542 Dec. 15, 1998
DNAg1757-2512 203543 Dec. 15, 1998
DNA82302-2529 203534 Dec. 15, 1998
DNAS82340-2530 203547 Dec. 22, 1998
DNA83500-2506 203391 Oct. 29, 1998
DNA84920-2614 203966 Apr. 27, 1999
DNA85066-2534 203588 Jan. 12, 1999
DNA86571-2551 203660 Feb. 9, 1999
DNA8&7991-2540 203656 Feb. 9, 1999
DNA92238-2539 203602 Jan. 20, 1999
DNA96042-2682 PTA-382 Jul. 20, 1999
DNA96787-2534 203589 Jan. 12, 1999
DNA125185-2806 PTA-1031 Dec. 7, 1999
DNA147531-2821 PTA-1185 Jan. 11, 2000
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TABLE 7-continued

Material ATCC Dep. No. Deposit Date
DNA115291-2681 PTA-202 Jun. 8, 1999

DNA164625-28890 PTA-1535 Mar. 21, 2000
DNA131639-2874 PTA-1784 Apr. 25, 2000
DNA79230-2525 203549 Dec. 22, 1998

[0449] These deposits were made under the provisions of
the Budapest Treaty on the International Recognition of the
Deposit of Microorganisms for the Purpose of Patent Pro-
cedure and the Regulations thereunder (Budapest Treaty).
This assures maintenance of a viable culture of the deposit
for 30 years from the date of deposit. The deposits will be
made available by ATCC under the terms of the Budapest
Treaty, and subject to an agreement between Genentech, Inc.
and ATCC, which assures permanent and unrestricted avail-
ability of the progeny of the culture of the deposit to the
public upon issuance of the pertinent U.S. patent or upon
laying open to the public of any U.S. or foreign patent
application, whichever comes first, and assures availability
of the progeny to one determined by the U.S. Commissioner
of Patents and Trademarks to be entitled thereto according to
35 USC §122 and the Commissioner’s rules pursuant thereto
(including 37 CFR §1.14 with particular reference to 886
OG 638).

[0450] The assignee of the present application has agreed
that if a culture of the materials on deposit should die or be
lost or destroyed when cultivated under suitable conditions,
the materials will be promptly replaced on notification with
another of the same. Availability of the deposited material is
not to be construed as a license to practice the invention in
contravention of the rights granted under the authority of
any government in accordance with its patent laws.

Example 5
[0451] Use of PRO as a Hybridization Probe

[0452] The following method describes use of a nucleotide
sequence encoding PRO as a hybridization probe.

[0453] DNA comprising the coding sequence of full-
length or mature PRO as disclosed herein is employed as a
probe to screen for homologous DNAs (such as those
encoding naturally-occurring variants of PRO) in human
tissue cDNA libraries or human tissue genomic libraries.

[0454] Hybridization and washing of filters containing
either library DNAs is performed under the following high
stringency conditions. Hybridization of radiolabeled PRO-
derived probe to the filters is performed in a solution of 50%
formamide, 5xSSC, 0.1% SDS, 0.1% sodium pyrophos-
phate, 50 mM sodium phosphate, pH 6.8, 2xDenhardt’s
solution, and 10% dextran sulfate at 42° C. for 20 hours.
Washing of the filters is performed in an aqueous solution of
0.1xSSC and 0.1% SDS at 42° C.

[0455] DNAs having a desired sequence identity with the
DNA encoding full-length native sequence PRO can then be
identified using standard techniques known in the art.

45
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[0456] Example 6
[0457] Expression of PRO in E. coli

[0458] This example illustrates preparation of an ungly-
cosylated form of PRO by recombinant expression in F. coli.

[0459] The DNA sequence encoding PRO is initially
amplified using selected PCR primers. The primers should
contain restriction enzyme sites which correspond to the
restriction enzyme sites on the selected expression vector. A
variety of expression vectors may be employed. An example
of a suitable vector is pBR322 (derived from E. coli; see
Bolivar et al., Gene, 2:95 (1977)) which contains genes for
ampicillin and tetracycline resistance. The vector is digested
with restriction enzyme and dephosphorylated. The PCR
amplified sequences are then ligated into the vector. The
vector will preferably include sequences which encode for
an antibiotic resistance gene, a trp promoter, a polyhis leader
(including the first six STII codons, polyhis sequence, and
enterokinase cleavage site), the PRO coding region, lambda
transcriptional terminator, and an argu gene.

[0460] The ligation mixture is then used to transform a
selected E. coli strain using the methods described in Sam-
brook et al., supra. Transformants are identified by their
ability to grow on LB plates and antibiotic resistant colonies
are then selected. Plasmid DNA can be isolated and con-
firmed by restriction analysis and DNA sequencing.

[0461] Selected clones can be grown overnight in liquid
culture medium such as LB broth supplemented with anti-
biotics. The overnight culture may subsequently be used to
inoculate a larger scale culture. The cells are then grown to
a desired optical density, during which the expression pro-
moter is turned on.

[0462] After culturing the cells for several more hours, the
cells can be harvested by centrifugation. The cell pellet
obtained by the centrifugation can be solubilized using
various agents known in the art, and the solubilized PRO
protein can then be purified using a metal chelating column
under conditions that allow tight binding of the protein.

[0463] PRO may be expressed in E. coli in a poly-His
tagged form, using the following procedure. The DNA
encoding PRO is initially amplified using selected PCR
primers. The primers will contain restriction enzyme sites
which correspond to the restriction enzyme sites on the
selected expression vector, and other useful sequences pro-
viding for efficient and reliable translation initiation, rapid
purification on a metal chelation column, and proteolytic
removal with enterokinase. The PCR-amplified, poly-His
tagged sequences are then ligated into an expression vector,
which is used to transform an E. coli host based on strain 52
(W3110 fuhA(tonA) Ion galE rpoHts (htpRts) cIpP(Iaclq).
Transformants are first grown in LB containing 50 mg/ml
carbenicillin at 30° C. with shaking until an 0.D.600 of 3-5
is reached. Cultures are then diluted 50-100 fold into CRAP
media (prepared by mixing 3.57 g (NH,), SO,, 0.71 g
sodium citrate-2H20, 1.07 g KCl, 5.36 g Difco yeast extract,
5.36 g Sheffield hycase SF in 500 mL water, as well as 110
mM MPOS, pH 7.3, 0.55% (w/v) glucose and 7 mM
MgS0,) and grown for approximately 20-30 hours at 30° C.
with shaking. Samples are removed to verify expression by
SDS-page analysis, and the bulk culture is centrifuged to
pellet the cells. Cell pellets are frozen until purification and
refolding.
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[0464] FE. coli paste from 0.5 to 1 L fermentations (6-10 g
pellets) is resuspended in 10 volumes (w/v) in 7 M guani-
dine, 20 mM Tris, pH 8 buffer. Solid sodium sulfite and
sodium tetrathionate is added to make final concentrations of
0.1M and 0.02 M, respectively, and the solution is stirred
overnight at 4° C. This step results in a denatured protein
with all cysteine residues blocked by sulfitolization. The
solution is centrifuged at 40,000 rpm in a Beckman Ultra-
centifuge for 30 min. The supernatant is diluted with 3-5
volumes of metal chelate column buffer (6 M guanidine, 20
mM Tris, pH 7.4) and filtered through 0.22 micron filters to
clarify. The clarified extract is loaded onto a 5 ml Qiagen
Ni-NTA metal chelate column equilibrated in the metal
chelate column buffer. The column is washed with additional
buffer containing 50 mM imidazole (Calbiochem, Utrol
grade), pH 7.4. The protein is eluted with buffer containing
250 mM imidazole. Fractions containing the desired protein
are pooled and stored at 4° C. Protein concentration is
estimated by its absorbance at 280 nm using the calculated
extinction coefficient based on its amino acid sequence.

[0465] The proteins are refolded by diluting the sample
slowly into freshly prepared refolding buffer consisting of:
20 mM Tris, pH 8.6, 0.3 M NaCl, 2.5 M urea, 5 mM
cysteine, 20 mM glycine and 1 mM EDTA. Refolding
volumes are chosen so that the final protein concentration is
between 50 to 100 micrograms/ml. The refolding solution is
stirred gently at 4° C. for 12-36 hours. The refolding reaction
is quenched by the addition of TFA to a final concentration
of 0.4% (pH of approximately 3). Before further purification
of the protein, the solution is filtered through a 0.22 micron
filter and acetonitrile is added to 2-10% final concentration.
The refolded protein is chromatographed on a Poros R1/H
reversed phase column using a mobile buffer of 0.1% TFA
with elution with a gradient of acetonitrile from 10 to 80%.
Aliquots of fractions with A280 absorbance are analyzed on
SDS polyacrylamide gels and fractions containing homoge-
neous refolded protein are pooled. Generally, the properly
refolded species of most proteins are eluted at the lowest
concentrations of acetonitrile since those species are the
most compact with their hydrophobic interiors shielded from
interaction with the reversed phase resin. Aggregated spe-
cies are usually eluted at higher acetonitrile concentrations.
In addition to resolving misfolded forms of proteins from the
desired form, the reversed phase step also removes endot-
oxin from the samples.

[0466] Fractions containing the desired folded PRO
polypeptide are pooled and the acetonitrile removed using a
gentle stream of nitrogen directed at the solution. Proteins
are formulated into 20 mM Hepes, pH 6.8 with 0.14 M
sodium chloride and 4% mannitol by dialysis or by gel
filtration using G25 Superfine (Pharmacia) resins equili-
brated in the formulation buffer and sterile filtered.

[0467] Many of the PRO polypeptides disclosed herein
were successfully expressed as described above.

Example 7
[0468] Expression of PRO in Mammalian Cells
[0469] This example illustrates preparation of a poten-

tially glycosylated form of PRO by recombinant expression
in mammalian cells.

[0470] The vector, pRK5 (see EP 307,247, published Mar.
15, 1989), is employed as the expression vector. Optionally,
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the PRO DNA is ligated into pRKS5 with selected restriction
enzymes to allow insertion of the PRO DNA using ligation
methods such as described in Sambrook et al., supra. The
resulting vector is called pRK5-PRO.

[0471] In one embodiment, the selected host cells may be
293 cells. Human 293 cells (ATCC CCL 1573) are grown to
confluence in tissue culture plates in medium such as
DMEM supplemented with fetal calf serum and optionally,
nutrient components and/or antibiotics. About 10 ug pRKS5-
PRO DNA is mixed with about 1 ug 9 DNA encoding the VA
RNA gene [Thimmappaya et al., Cell, 31:543 (1982). and
dissolved in 500 gl of 1 mM Tris-HCI, 0.1 mM EDTA, 0.227
M CaCl,. To this mixture is added, dropwise, 500 ul of 50
mM HEPES (pH 7.35), 280 mM NaCl, 1.5 mM NaPO,, and
a precipitate is allowed to form for 10 minutes at 25° C. The
precipitate is suspended and added to the 293 cells and
allowed to settle for about four hours at 37° C. The culture
medium is aspirated off and 2 ml of 20% glycerol in PBS is
added for 30 seconds. The 293 cells are then washed with
serum free medium, fresh medium is added and the cells are
incubated for about 5 days.

[0472] Approximately 24 hours after the transfections, the
culture medium is removed and replaced with culture
medium (alone) or culture medium containing 200 uCi/ml
358-cysteine and 200 uCi/ml °S-methionine. After a 12
hour incubation, the conditioned medium is collected, con-
centrated on a spin filter, and loaded onto a 15% SDS gel.
The processed gel may be dried and exposed to film for a
selected period of time to reveal the presence of PRO
polypeptide. The cultures containing transfected cells may
undergo further incubation (in serum free medium) and the
medium is tested in selected bioassays.

[0473] In an alternative technique, PRO may be intro-
duced into 293 cells transiently using the dextran sulfate
method described by Somparyrac et al., Proc. Natl. Acad.
Sci., 12:7575 (1981). 293 cells are grown to maximal
density in a spinner flask and 700 ug pRK5-PRO DNA is
added. The cells are first concentrated from the spinner flask
by centrifugation and washed with PBS. The DNA-dextran
precipitate is incubated on the cell pellet for four hours. The
cells are treated with 20% glycerol for 90 seconds, washed
with tissue culture medium, and re-introduced into the
spinner flask containing tissue culture medium, 5 ug/ml
bovine insulin and 0.1 ug/ml bovine transferrin. After about
four days, the conditioned media is centrifuged and filtered
to remove cells and debris. The sample containing expressed
PRO can then be concentrated and purified by any selected
method, such as dialysis and/or column chromatography.

[0474] In another embodiment, PRO can be expressed in
CHO cells. The pRK5-PRO can be transfected into CHO
cells using known reagents such as CaPO, or DEAE-dext-
ran. As described above, the cell cultures can be incubated,
and the medium replaced with culture medium (alone) or
medium containing a radiolabel such as *>S-methionine.
After determining the presence of PRO polypeptide, the
culture medium may be replaced with serum free medium.
Preferably, the cultures are incubated for about 6 days, and
then the conditioned medium is harvested. The medium
containing the expressed PRO can then be concentrated and
purified by any selected method.

[0475] Epitope-tagged PRO may also be expressed in host
CHO cells. The PRO may be subcloned out of the pRKS



US 2003/0180849 A1l

vector. The subclone insert can undergo PCR to fuse in
frame with a selected epitope tag such as a poly-his tag into
a Baculovirus expression vector. The poly-his tagged PRO
insert can then be subcloned into a SV40 driven vector
containing a selection marker such as DHFR for selection of
stable clones. Finally, the CHO cells can be transfected (as
described above) with the SV40 driven vector. Labeling may
be performed, as described above, to verify expression. The
culture medium containing the expressed poly-His tagged
PRO can then be concentrated and purified by any selected
method, such as by Ni**-chelate affinity chromatography.

[0476] PRO may also be expressed in CHO and/or COS
cells by a transient expression procedure or in CHO cells by
another stable expression procedure.

[0477] Stable expression in CHO cells is performed using
the following procedure. The proteins are expressed as an
IgG construct (immunoadhesin), in which the coding
sequences for the soluble forms (e.g. extracellular domains)
of the respective proteins are fused to an IgGl constant
region sequence containing the hinge, CH2 and CH2
domains and/or is a poly-His tagged form.

[0478] Following PCR amplification, the respective
DNAs are subcloned in a CHO expression vector using
standard techniques as described in Ausubel et al., Current
Protocols of Molecular Biology, Unit 3.16, John Wiley and
Sons (1997). CHO expression vectors are constructed to
have compatible restriction sites 5' and 3' of the DNA of
interest to allow the convenient shuttling of cDNA’s. The
vector used expression in CHO cells is as described in Lucas
et al., Nucl. Acids Res. 24:9 (1774-1779 (1996), and uses the
SV40 early promoter/enhancer to drive expression of the
c¢DNA of interest and dihydrofolate reductase (DHFR).
DHEFR expression permits selection for stable maintenance
of the plasmid following transfection.

[0479] Twelve micrograms of the desired plasmid DNA is
introduced into approximately 10 million CHO cells using
commercially available transfection reagents Superfect®
(Quiagen), Dosper® or Fugene® (Boehringer Mannheim).
The cells are grown as described in Lucas et al., supra.
Approximately 3x1077 cells are frozen in an ampule for
further growth and production as described below.

[0480] The ampules containing the plasmid DNA are
thawed by placement into water bath and mixed by vortex-
ing. The contents are pipetted into a centrifuge tube con-
taining 10 mLs of media and centrifuged at 1000 rpm for 5
minutes. The supernatant is aspirated and the cells are
resuspended in 10 mL of selective media (0.2 um filtered
PS20 with 5% 0.2 um diafiltered fetal bovine serum). The
cells are then aliquoted into a 100 mL spinner containing 90
mL of selective media. After 1-2 days, the cells are trans-
ferred into a 250 mL spinner filled with 150 mL selective
growth medium and incubated at 37° C. After another 2-3
days, 250 mL, 500 mL and 2000 mL spinners are seeded
with 3x10° cells/mL. The cell media is exchanged with fresh
media by centrifugation and resuspension in production
medium. Although any suitable CHO media may be
employed, a production medium described in U.S. Pat. No.
5,122,469, issued Jun. 16, 1992 may actually be used. A 3L
production spinner is seeded at 1.2x10° cells/mL. On day 0,
the cell number pH is determined. On day 1, the spinner is
sampled and sparging with filtered air is commenced. On
day 2, the spinner is sampled, the temperature shifted to 33°
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C., and 30 mL of 500 g/L glucose and 0.6 mL of 10%
antifoam (e.g., 35% polydimethylsiloxane emulsion, Dow
Corning 365 Medical Grade Emulsion) taken. Throughout
the production, the pH is adjusted as necessary to keep it at
around 7.2. After 10 days, or until the viability dropped
below 70%, the cell culture is harvested by centrifugation
and filtering through a 0.22 um filter. The filtrate was either
stored at 4° C. or immediately loaded onto columns for
purification.

[0481] For the poly-His tagged constructs, the proteins are
purified using a Ni-NTA. column (Qiagen). Before purifi-
cation, imidazole is added to the conditioned media to a
concentration of 5 mM. The conditioned media is pumped
onto a 6 ml Ni-NTA column equilibrated in 20 mM Hepes,
pH 7.4, buffer containing 0.3 M NaCl and 5 mM imidazole
at a flow rate of 4-5 ml/min. at 4° C. After loading, the
column is washed with additional equilibration buffer and
the protein eluted with equilibration buffer containing 0.25
M imidazole. The highly purified protein is subsequently
desalted into a storage buffer containing 10 mM Hepes, 0.14
M NaCl and 4% mannitol, pH 6.8, with a 25 ml G25
Superfine (Pharmacia) column and stored at —80° C.

[0482] Immunoadhesin (Fc-containing) constructs are
purified from the conditioned media as follows. The condi-
tioned medium is pumped onto a 5 ml Protein A column
(Pharmacia) which had been equilibrated in 20 mM Na
phosphate buffer, pH 6.8. After loading, the column is
washed extensively with equilibration buffer before elution
with 100 mM citric acid, pH 3.5. The eluted protein is
immediately neutralized by collecting 1 ml fractions into
tubes containing 275 ul.of 1 M Tris buffer, pH 9. The highly
purified protein is subsequently desalted into storage buffer
as described above for the poly-His tagged proteins. The
homogeneity is assessed by SDS polyacrylamide gels and by
N-terminal amino acid sequencing by Edman degradation.

[0483] Many of the PRO polypeptides disclosed herein
were successfully expressed as described above.

Example 8
[0484] Expression of PRO in Yeast

[0485] The following method describes recombinant
expression of PRO in yeast.

[0486] First, yeast expression vectors are constructed for
intracellular production or secretion of PRO from the
ADH2/GAPDH promoter. DNA encoding PRO and the
promoter is inserted into suitable restriction enzyme sites in
the selected plasmid to direct intracellular expression of
PRO. For secretion, DNA encoding PRO can be cloned into
the selected plasmid, together with DNA encoding the
ADH2/GAPDH promoter, a native PRO signal peptide or
other mammalian signal peptide, or, for example, a yeast
alpha-factor or invertase secretory signal/leader sequence,
and linker sequences (if needed) for expression of PRO.

[0487] Yeast cells, such as yeast strain AB110, can then be
transformed with the expression plasmids described above
and cultured in selected fermentation media. The trans-
formed yeast supernatants can be analyzed by precipitation
with 10% trichloroacetic acid and separation by SDS-PAGE,
followed by staining of the gels with Coomassie Blue stain.

[0488] Recombinant PRO can subsequently be isolated
and purified by removing the yeast cells from the fermen-
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tation medium by centrifugation and then concentrating the
medium using selected cartridge filters. The concentrate
containing PRO may further be purified using selected
column chromatography resins.

[0489] Many of the PRO polypeptides disclosed herein
were successfully expressed as described above.

Example 9

[0490] Expression of PRO in Baculovirus-Infected Insect
Cells

[0491] The following method describes recombinant
expression of PRO in Baculovirus-infected insect cells.

[0492] The sequence coding for PRO is fused upstream of
an epitope tag contained within a baculovirus expression
vector. Such epitope tags include poly-his tags and immu-
noglobulin tags (like Fe regions of IgG). A variety of
plasmids may be employed, including plasmids derived
from commercially available plasmids such as pVL1393
(Novagen). Briefly, the sequence encoding PRO or the
desired portion of the coding sequence of PRO such as the
sequence encoding the extracellular domain of a transmem-
brane protein or the sequence encoding the mature protein if
the protein is extracellular is amplified by PCR with primers
complementary to the 5' and 3' regions. The 5' primer may
incorporate flanking (selected) restriction enzyme sites. The
product is then digested with those selected restriction
enzymes and subcloned into the expression vector.

[0493] Recombinant baculovirus is generated by co-trans-
fecting the above plasmid and BaculoGold™ virus DNA
(Pharmingen) into Spodoptera frugiperda (“Sf9”) cells
(ATCC CRL 1711) using lipofectin (commercially available
from GIBCO-BRL). After 4-5 days of incubation at 28° C.,
the released viruses are harvested and used for further
amplifications. Viral infection and protein expression are
performed as described by O’Reilley et al., Baculovirus
expression vectors: A Laboratory Manual, Oxford: Oxford
University Press (1994).

[0494] Expressed poly-his tagged PRO can then be puri-
fied, for example, by Ni**-chelate affinity chromatography
as follows. Extracts are prepared from recombinant virus-
infected Sf9 cells as described by Rupert et al., Nature,
362:175-179 (1993). Briefly, Sf9 cells are washed, resus-
pended in sonication buffer (25 mL Hepes, pH 7.9; 12.5 mM
MgClI?; 0.1 mM EDTA; 10% glycerol; 0.1% NP-40; 0.4 M
KCl), and sonicated twice for 20 seconds on ice. The
sonicates are cleared by centrifugation, and the supernatant
is diluted 50-fold in loading buffer (50 mM phosphate, 300
mM NaCl, 10% glycerol, pH 7.8) and filtered through a 0.45
um filter. A Ni**-NTA agarose column (commercially avail-
able from Qiagen) is prepared with a bed volume of 5 mL,
washed with 25 mL of water and equilibrated with 25 mL of
loading buffer. The filtered cell extract is loaded onto the
column at 0.5 mL per minute. The column is washed to
baseline A,q, with loading buffer, at which point fraction
collection is started. Next, the column is washed with a
secondary wash buffer (50 mM phosphate; 300 mM NaCl,
10% glycerol, pH 6.0), which elutes nonspecifically bound
protein. After reaching A, baseline again, the column is
developed with a 0 to 500 mM Imidazole gradient in the
secondary wash buffer. One mL fractions are collected and
analyzed by SDS-PAGE and silver staining or Western blot
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with Ni**-NTA-conjugated to alkaline phosphatase
(Qiagen). Fractions containing the eluted His,,-tagged PRO
are pooled and dialyzed against loading buffer.

[0495] Alternatively, purification of the IgG tagged (or Fc
tagged) PRO can be performed using known chromatogra-
phy techniques, including for instance, Protein A or protein
G column chromatography.

[0496] Many of the PRO polypeptides disclosed herein
were successfully expressed as described above.

Example 10
[0497] Preparation of Antibodies that Bind PRO

[0498] This example illustrates preparation of monoclonal
antibodies which can specifically bind PRO.

[0499] Techniques for producing the monoclonal antibod-
ies are known in the art and are described, for instance, in
Goding, supra. Immunogens that may be employed include
purified PRO, fusion proteins containing PRO, and cells
expressing recombinant PRO on the cell surface. Selection
of the immunogen can be made by the skilled artisan without
undue experimentation.

[0500] Mice, such as Balb/c, are immunized with the PRO
immunogen emulsified in complete Freund’s adjuvant and
injected subcutaneously or intraperitoneally in an amount
from 1-100 micrograms. Alternatively, the immunogen is
emulsified in MPL-TDM adjuvant (Ribi Immunochemical
Research, Hamilton, Mont.) and injected into the animal’s
hind foot pads. The immunized mice are then boosted 10 to
12 days later with additional immunogen emulsified in the
selected adjuvant. Thereafter, for several weeks, the mice
may also be boosted with additional immunization injec-
tions. Serum samples may be periodically obtained from the
mice by retro-orbital bleeding for testing in ELISA assays to
detect anti-PRO antibodies.

[0501] After a suitable antibody titer has been detected,
the animals “positive” for antibodies can be injected with a
final intravenous injection of PRO. Three to four days later,
the mice are sacrificed and the spleen cells are harvested.
The spleen cells are then fused (using 35% polyethylene
glycol) to a selected murine myeloma cell line such as
P3X63AgU.1, available from ATCC, No. CRL 1597. The
fusions generate hybridoma cells which can then be plated
in 96 well tissue culture plates containing HAT (hypoxan-
thine, aminopterin, and thymidine) medium to inhibit pro-
liferation of non-fused cells, myeloma hybrids, and spleen
cell hybrids.

[0502] The hybridoma cells will be screened in an ELISA
for reactivity against PRO. Determination of “positive”
hybridoma cells secreting the desired monoclonal antibodies
against PRO is within the skill in the art.

[0503] The positive hybridoma cells can be injected intra-
peritoneally into syngeneic Balb/c mice to produce ascites
containing the anti-PRO monoclonal antibodies. Alterna-
tively, the hybridoma cells can be grown in tissue culture
flasks or roller bottles. Purification of the monoclonal anti-
bodies produced in the ascites can be accomplished using
ammonium sulfate precipitation, followed by gel exclusion
chromatography. Alternatively, affinity chromatography
based upon binding of antibody to protein A or protein G can
be employed.
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Example 11

[0504] Purification of PRO Polypeptides Using Specific
Antibodies

[0505] Native or recombinant PRO polypeptides may be
purified by a variety of standard techniques in the art of
protein purification. For example, pro-PRO polypeptide,
mature PRO polypeptide, or pre-PRO polypeptide is purified
by immunoaffinity chromatography using antibodies spe-
cific for the PRO polypeptide of interest. In general, an
immunoaffinity column is constructed by covalently cou-
pling the anti-PRO polypeptide antibody to an activated
chromatographic resin.

[0506] Polyclonal immunoglobulins are prepared from
immune sera either by precipitation with ammonium sulfate
or by purification on immobilized Protein A (Pharmacia
LKB Biotechnology, Piscataway, N.J.). Likewise, mono-
clonal antibodies are prepared from mouse ascites fluid by
ammonium sulfate precipitation or chromatography on
immobilized Protein A. Partially purified immunoglobulin is
covalently attached to a chromatographic resin such as
CnBr-activated SEPHAROSE™ (Pharmacia LKB Biotech-
nology). The antibody is coupled to the resin, the resin is
blocked, and the derivative resin is washed according to the
manufacturer’s instructions.

[0507] Such an immunoaffinity column is utilized in the
purification of PRO polypeptide by preparing a fraction
from cells containing PRO polypeptide in a soluble form.
This preparation is derived by solubilization of the whole
cell or of a subcellular fraction obtained via differential
centrifugation by the addition of detergent or by other
methods well known in the art. Alternatively, soluble PRO
polypeptide containing a signal sequence may be secreted in
useful quantity into the medium in which the cells are
grown.

[0508] A soluble PRO polypeptide-containing preparation
is passed over the immunoaffinity column, and the column
is washed under conditions that allow the preferential absor-
bance of PRO polypeptide (e.g., high ionic strength buffers
in the presence of detergent). Then, the column is eluted
under conditions that disrupt antibody/PRO polypeptide
binding (e.g., a low pH buffer such as approximately pH 2-3,
or a high concentration of a chaotrope such as urea or
thiocyanate ion), and PRO polypeptide is collected.

Example 12
[0509] Drug Screening

[0510] This invention is particularly useful for screening
compounds, by using PRO polypeptides or binding fragment
thereof in any of a variety of drug screening techniques. The
PRO polypeptide or fragment employed in such a test may
either be free in solution, affixed to a solid support, borne on
a cell surface, or located intracellularly. One method of drug
screening utilizes eukaryotic or prokaryotic host cells which
are stably transformed with recombinant nucleic acids
expressing the PRO polypeptide or fragment. Drugs are
screened against such transformed cells in competitive bind-
ing assays. Such cells, either in viable or fixed form, can be
used for standard binding assays. One may measure, for
example, the formation of complexes between PRO
polypeptide or a fragment and the agent being tested.
Alternatively, one can examine the diminution in complex
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formation between the PRO polypeptide and its target cell or
target receptors caused by the agent being tested.

[0511] Thus, the present invention provides methods of
screening for drugs or any other agents which can affect a
PRO polypeptide-associated disease or disorder. These
methods comprise contacting such an agent with a PRO
polypeptide or fragment thereof and assaying (I) for the
presence of a complex between the agent and the PRO
polypeptide or fragment, or (i) for the presence of a
complex between the PRO polypeptide or fragment and the
cell, by methods well known in the art. In such competitive
binding assays, the PRO polypeptide or fragment is typically
labeled. After suitable incubation, free PRO polypeptide or
fragment is separated from that present in bound form, and
the amount of free or uncomplexed label is a measure of the
ability of the particular agent to bind to PRO polypeptide or
to interfere with the PRO polypeptide/cell complex.

[0512] Another technique for drug screening provides
high throughput screening for compounds having suitable
binding affinity to a polypeptide and is described in detail in
WO 84/03564, published on Sep. 13, 1984. Briefly stated,
large numbers of different small peptide test compounds are
synthesized on a solid substrate, such as plastic pins or some
other surface. As applied to a PRO polypeptide, the peptide
test compounds are reacted with PRO polypeptide and
washed. Bound PRO polypeptide is detected by methods
well known in the art. Purified PRO polypeptide can also be
coated directly onto plates for use in the aforementioned
drug screening techniques. In addition, non-neutralizing
antibodies can be used to capture the peptide and immobilize
it on the solid support.

[0513] This invention also contemplates the use of com-
petitive drug screening assays in which neutralizing anti-
bodies capable of binding PRO polypeptide specifically
compete with a test compound for binding to PRO polypep-
tide or fragments thereof. In this manner, the antibodies can
be used to detect the presence of any peptide which shares
one or more antigenic determinants with PRO polypeptide.

Example 73
[0514] Rational Drug Design

[0515] The goal of rational drug design is to produce
structural analogs of biologically active polypeptide of inter-
est (i.e., a PRO polypeptide) or of small molecules with
which they interact, e.g., agonists, antagonists, or inhibitors.
Any of these examples can be used to fashion drugs which
are more active or stable forms of the PRO polypeptide or
which enhance or interfere with the function of the PRO
polypeptide in vivo (c.f., Hodgson, Bio/Technology, 9:
19-21(1991)).

[0516] Inone approach, the three-dimensional structure of
the PRO polypeptide, or of a PRO polypeptide-inhibitor
complex, is determined by X-ray crystallography, by com-
puter modeling or, most typically, by a combination of the
two approaches. Both the shape and charges of the PRO
polypeptide must be ascertained to elucidate the structure
and to determine active site(s) of the molecule. Less often,
useful information regarding the structure of the PRO
polypeptide may be gained by modeling based on the
structure of homologous proteins. In both cases, relevant
structural information is used to design analogous PRO
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polypeptide-like molecules or to identify efficient inhibitors.
Useful examples of rational drug design may include mol-
ecules which have improved activity or stability as shown by
Braxton and Wells, Biochemistry, 31:7796-7801(1992) or
which act as inhibitors, agonists, or antagonists of native
peptides as shown by Athauda et al., J. Biochem., 113:742-
746(1993).

[0517] 1t is also possible to isolate a target-specific anti-
body, selected by functional assay, as described above, and
then to solve its crystal structure. This approach, in prin-
ciple, yields a pharmacore upon which subsequent drug
design can be based. It is possible to bypass protein crys-
tallography altogether by generating anti-idiotypic antibod-
ies (anti-ids) to a functional, pharmacologically active anti-
body. As a mirror image of a mirror image, the binding site
of the anti-ids would be expected to be an analog of the
original receptor. The anti-id could then be used to identify
and isolate peptides from banks of chemically or biologi-
cally produced peptides. The isolated peptides would then
act as the pharmacore.

[0518] By virtue of the present invention, sufficient
amounts of the PRO polypeptide may be made available to
perform such analytical studies as X-ray crystallography. In
addition, knowledge of the PRO polypeptide amino acid
sequence provided herein will provide guidance to those
employing computer modeling techniques in place of or in
addition to X-ray crystallography.

Example 14
[0519] Pericyte c-Fos Induction (Assay 93)

[0520] This assay shows that certain polypeptides of the
invention act to induce the expression of c-fos in pericyte
cells and, therefore, are useful not only as diagnostic mark-
ers for particular types of pericyte-associated tumors but
also for giving rise to antagonists which would be expected
to be useful for the therapeutic treatment of pericyte-asso-
ciated tumors. Induction of c-fos expression in pericytes is
also indicative of the induction of angiogenesis and, as such,
PRO polypeptides capable of inducing the expression of
c-fos would be expected to be useful for the treatment of
conditions where induced angiogenesis would be beneficial
including, for example, wound healing, and the like. Spe-
cifically, on day 1, pericytes are received from VEC Tech-
nologies and all but 5 ml of media is removed from flask. On
day 2, the pericytes are trypsinized, washed, spun and then
plated onto 96 well plates. On day 7, the media is removed
and the pericytes are treated with 100 ul of PRO polypeptide
test samples and controls (positive control=DME+5%
serum+/~PDGF at 500 ng/ml; negative control=protein 32).
Replicates are averaged and SD/CV are determined. Fold
increase over Protein 32 (buffer control) value indicated by
chemiluminescence units (RLU) luminometer reading
verses frequency is plotted on a histogram. Two-fold above
Protein 32 value is considered positive for the assay. ASY
Matrix: Growth media=low glucose DMEM=20% FBS+1x
pen strep+1xfungizone. Assay Media=low glucose DMEM
+5% FBS.

[0521] The following polypeptides tested positive in this
assay: PRO1347 and PRO1340.
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Example 15

[0522] Ability of PRO Polypeptides to Stimulate the
Release of Proteoglycans from Cartilage (Assay 97)

[0523] The ability of various PRO polypeptides to stimu-
late the release of proteoglycans from cartilage tissue was
tested as follows.

[0524] The metacarphophalangeal joint of 4-6 month old
pigs was aseptically dissected, and articular cartilage was
removed by free hand slicing being careful to avoid the
underlying bone. The cartilage was minced and cultured in
bulk for 24 hours in a humidified atmosphere of 95% air, 5%
CO, in serum free (SF) media (DME/F12 1:1) with 0.1%
BSA and 100 U/ml penicillin and 100 gg/ml streptomycin.
After washing three times, approximately 100 mg of articu-
lar cartilage was aliquoted into micronics tubes and incu-
bated for an additional 24 hours in the above SF media. PRO
polypeptides were then added at 1% either alone or in
combination with 18 ng/ml interleukin-1a, a known stimu-
lator of proteoglycan release from cartilage tissue. The
supernatant was then harvested and assayed for the amount
of proteoglycans using the 1,9-dimethyl-methylene blue
(DMB) calorimetric assay (Farndale and Buttle, Biochem.
Biophys. Acta 883:173-177 (1985)). A positive result in this
assay indicates that the test polypeptide will find use, for
example, in the treatment of sports-related joint problems,
articular cartilage defects, osteoarthritis or rheumatoid
arthritis.

[0525] When various PRO polypeptides were tested in the
above assay, the polypeptides demonstrated a marked ability
to stimulate release of proteoglycans from cartilage tissue
both basally and after stimulation with interleukin-1c and at
24 and 72 hours after treatment, thereby indicating that these
PRO polypeptides are useful for stimulating proteoglycan
release from cartilage tissue. As such, these PRO polypep-
tides are useful for the treatment of sports-related joint
problems, articular cartilage defects, osteoarthritis or rheu-
matoid arthritis. The polypeptides testing positive in this
assay are: PRO1565, PRO1693, PRO1801 and PRO10096.

Example 16

[0526] Detection of Polypeprides that Affect Glucose or
FFA Uptake in Skeletal Muscle (Assay 106)

[0527] This assay is designed to determine whether PRO
polypeptides show the ability to affect glucose or FFA
uptake by skeletal muscle cells. PRO polypeptides testing
positive in this assay would be expected to be useful for the
therapeutic treatment of disorders where either the stimula-
tion or inhibition of glucose uptake by skeletal muscle
would be beneficial including, for example, diabetes or
hyper- or hypo-insulinemia.

[0528] In a 96 well format, PRO polypeptides to be
assayed are added to primary rat differentiated skeletal
muscle, and allowed to incubate overnight. Then fresh
media with the PRO polypeptide and +/- insulin are added
to the wells. The sample media is then monitored to deter-
mine glucose and FFA uptake by the skeletal muscle cells.
The insulin will stimulate glucose and FFA uptake by the
skeletal muscle, and insulin in media without the PRO
polypeptide is used as a positive control, and a limit for
scoring. As the PRO polypeptide being tested may either
stimulate or inhibit glucose and FFA uptake, results are
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scored as positive in the assay if greater than 1.5 times or
less than 0.5 times the insulin control.

[0529] The following PRO polypeptides tested positive as
either stimulators or inhibitors of glucose and/or FFA uptake
in this assay: PRO4405.

Example 17

[0530] Identification of PRO Polypeptides that Stimulate
TNF-o Release in Human Blood (Assay 128)

[0531] This assay shows that certain PRO polypeptides of
the present invention act to stimulate the release of TNF-a
in human blood. PRO polypeptides testing positive in this
assay are useful for, among other things, research purposes
where stimulation of the release of TNF-o would be desired
and for the therapeutic treatment of conditions wherein
enhanced TNF-a release would be beneficial. Specifically,
200 ul of human blood supplemented with 50 mM Hepes
buffer (pH 7.2) is aliquotted per well in a 96 well test plate.
To each well is then added 300 ul of either the test PRO
polypeptide in 50 mM Hepes buffer (at various concentra-
tions) or 50 mM Hepes buffer alone (negative control) and
the plates are incubated at 37° C. for 6 hours. The samples
are then centrifuged and 50 ul of plasma is collected from
each well and tested for the presence of TNF-a by ELISA
assay. A positive in the assay is a higher amount of TNF-a
in the PRO polypeptide treated samples as compared to the
negative control samples.

[0532] The following PRO polypeptides tested positive in
this assay: PRO263, PRO295, PRO1282, PRO1063,
PRO1356, PRO3543, and PRO5990.

Example 18

[0533] Tumor Versus Normal Differential Tissue Expres-
sion Distribution

[0534] Oligonucleotide probes were constructed from
some of the PRO polypeptide-encoding nucleotide
sequences shown in the accompanying figures for use in
quantitative PCR amplification reactions. The oligonucle-
otide probes were chosen so as to give an approximately
200-600 base pair amplified fragment from the 3' end of its
associated template in a standard PCR reaction. The oligo-
nucleotide probes were employed in standard quantitative
PCR amplification reactions with cDNA libraries isolated
from different human tumor and normal human tissue
samples and analyzed by agarose gel electrophoresis so as to
obtain a quantitative determination of the level of expression
of the PRO polypeptide-encoding nucleic acid in the various
tumor and normal tissues tested. f-actin was used as a
control to assure that equivalent amounts of nucleic acid was
used in each reaction. Identification of the differential
expression of the PRO polypeptide-encoding nucleic acid in
one or more tumor tissues as compared to one or more
normal tissues of the same tissue type renders the molecule
useful diagnostically for the determination of the presence or
absence of tumor in a subject suspected of possessing a
tumor as well as therapeutically as a target for the treatment
of a tumor in a subject possessing such a tumor. These assays
provided the following results.
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Molecule

is more highly expressed in:

as compared to:

DNA26843-1389
DNA30867-1335
DNA40621-1440
DNA40625-1189
DNA45409-2511
DNA56406-1704
DNA56410-1414
DNA56436-1448
DNA56855-1447
DNA56860-1510
DNA56862-1343
DNA56868-1478
DNA56869-1545
DNA57704-1452

DNA58723-1588

DNA57827-1493

DNA58737-1473

DNA58846-1409
DNA58850-1495

DNA58855-1422
DNA59211-1450
DNA59212-1627
DNA59213-1487
DNA59605-1418

DNA59609-1470
DNA59610-1556

DNA59837-2545

DNA59844-2542

DNA59854-1459

DNA60625-1507

DNA60629-1481

DNA61755-1554

DNA62812-1594

DNA62815-1576
DNA64881-1602

DNA64902-1667
DNA65403-1565
DNA66308-1537

DNA66519-1535
DNA66521-1583

DNAG66658-1584

DNA66660-1585

normal lung
rectum tumor
normal kidney
normal lung
normal lung
melanoma tumor
kidney tumor
normal skin
normal stomach
normal skin
normal esophagus
rectum tumor
normal kidney
rectum tumor
kidney tumor
normal lung
normal stomach
normal lung
normal esophagus
normal skin
normal stomach
rectum rumor
normal stomach
kidney rumor
normal akin
normal stomach
normal skin
esophageal tumor
normal stomach
lung tumor
esophageal tumor
kidney tumor
normal stomach
rectum tumor
normal kidney
normal skin
normal stomach
normal skin
melanoma rumor
esophageal tumor
esophageal rumor
lung tumor
normal skin
normal skin
normal skin
esophageal tumor
normal esophagus
stomach tumor
normal lung
normal lung
normal esophagus
normal rectum
normal stomach
kidney tumor
normal stomach
normal lung
normal rectum
normal skin
esophageal tumor
normal stomach
normal lung
esophageal tumor
kidney tumor
normal esophagus
normal lung
kidney tumor
normal esophagus
normal stomach
normal lung
normal rectum
normal skin
normal lung
melanoma tumor
lung rumor

lung tumor
normal rectum
kidney tumor
lung rumor

lung tumor
normal akin
normal kidney
melanoma rumor
stomach tumor
melanoma tumor
esophageal tumor
normal rectum
kidney rumor
normal rectum
normal kidney
lung rumor
stomach tumor
lung rumor
esophageal tumor
melanoma tumor
stomach tumor
normal rectum
stomach tumor
normal kidney
melanoma tumor
stomach tumor
melanoma tumor
normal esophagus
stomach tumor
normal lung
normal esophagus
normal kidney
stomach tumor
normal rectum
kidney tumor
melanoma tumor
stomach tumor
melanoma tumor
normal skin
normal esophagus
normal esophagus
normal lung
melanoma tumor
melanoma tumor
melanoma tumor
normal esophagus
esophageal tumor
normal stomach
lung tumor

lung rumor
esophageal tumor
rectum tumor
stomach tumor
normal kidney
stomach tumor
lung tumor
rectum tumor
melanoma tumor
normal esophagus
stomach tumor
lung tumor
normal esophagus
normal kidney
esophageal tumor
lung tumor
normal kidney
esophageal tumor
stomach tumor
lung tumor
rectum tumor
melanoma tumor
lung rumor
normal skin
normal lung
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-continued

Molecule

is more highly expressed in:

as compared to:

DNA66674-1599

DNAG68862-2546
DNA68866-1644
DNA68871-1638

DNA68880-1676

DNA68883-1691
DNAG68885-1678
DNA71277-1636
DNA73734-1680
DNA73735-1681

DNA76393-1664

DNA77568-1626

DNA77626-1705
DNAS81754-2532
DNAS81757-2512

DNAS82302-2529

DNAS82340-2530
DNAS85066-2534

DNAS87991-2540
DNA92238-2539
DNA96787-2534

kidney tumor
normal lung
melanoma tumor
normal stomach
lung tumor
normal skin
normal lung
normal skin
esophageal rumor
lung tumor
normal stomach
normal lung
esophageal tumor
normal kidney
lung tumor
normal skin
esophageal rumor
stomach rumor
lung tumor
rectum rumor
normal stomach
lung rumor
normal rectum
normal skin
esophageal tumor
normal stomach
melanoma tumor
normal stomach
normal lung
normal esophagus
lung tumor
normal skin
esophageal rumor
normal skin
normal kidney

normal kidney
lung tumor
normal skin
stomach tumor
normal lung
melanoma tumor
lung tumor
melanoma tumor
normal esophagus
normal lung
stomach tumor
lung tumor
normal esophagus
kidney tumor
normal lung
melanoma tumor
normal esophagus
normal stomach
normal lung
normal rectum
stomach rumor
normal lung
rectum rumor
melanoma rumor
normal esophagus
stomach rumor
normal skin
stomach rumor
lung rumor
esophageal rumor
normal lung
melanoma rumor
normal esophagus
melanoma rumor
kidney rumor

Example 19
[0535] Identification of Receptor/Ligand Interactions
[0536] In this assay, various PRO polypeptides are tested

for ability to bind to a panel of potential receptor or ligand
molecules for the purpose of identifying receptor/ligand
interactions. The identification of a ligand for a known
receptor, a receptor for a known ligand or a novel receptor/
ligand pair is useful for a variety of indications including, for
example, targeting bioactive molecules (linked to the ligand
or receptor) to a cell known to express the receptor or ligand,
use of the receptor or ligand as a reagent to detect the
presence of the ligand or receptor in a composition sus-
pected of containing the same, wherein the composition may
comprise cells suspected of expressing the ligand or recep-
tor, modulating the growth of or another biological or
immunological activity of a cell known to express or
respond to the receptor or ligand, modulating the immune
response of cells or toward cells that express the receptor or
ligand, allowing the preparation of agonists, antagonists
and/or antibodies directed against the receptor or ligand
which will modulate the growth of or a biological or
immunological activity of a cell expressing the receptor or
ligand, and various other indications which will be readily
apparent to the ordinarily skilled artisan.

[0537] The assay is performed as follows. A PRO
polypeptide of the present invention suspected of being a
ligand for a receptor is expressed as a fusion protein con-
taining the Fe domain of human IgG (an immunoadhesin).
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Receptor-ligand binding is detected by allowing interaction
of the immunoadhesin polypeptide with cells (e.g. Cos cells)
expressing candidate PRO polypeptide receptors and visu-
alization of bound immunoadhesin with fluorescent reagents
directed toward the Fc fusion domain and examination by
microscope. Cells expressing candidate receptors are pro-
duced by transient transfection, in parallel, of defined sub-
sets of a library of cDNA expression vectors encoding PRO
polypeptides that may function as receptor molecules. Cells
are then incubated for 1 hour in the presence of the PRO
polypeptide immunoadhesin being tested for possible recep-
tor binding. The cells are then washed and fixed with
paraformaldehyde. The cells are then incubated with fluo-
rescent conjugated antibody directed against the Fc portion
of the PRO polypeptide immunoadhesin (e.g. FITC conju-
gated goat anti-human-Fc antibody). The cells are then
washed again and examined by microscope. A positive
interaction is judged by the presence of fluorescent labeling
of cells transfected with cDNA encoding a particular PRO
polypeptide receptor or pool of receptors and an absence of
similar fluorescent labeling of similarly prepared cells that
have been transfected with other cDNA or pools of cDNA.
If a defined pool of cDNA expression vectors is judged to be
positive for interaction with a PRO polypeptide immunoad-
hesin, the individual cDNA species that comprise the pool
are tested individually (the pool is “broken down”) to
determine the specific cDNA that encodes a receptor able to
interact with the PRO polypeptide immunoadhesin.

[0538] In another embodiment of this assay, an epitope-
tagged potential ligand PRO polypeptide (e.g. 8 histidine
“His” tag) is allowed to interact with a panel of potential
receptor PRO polypeptide molecules that have been
expressed as fusions with the Fc domain of human IgG
(immunoadhesins). Following a 1 hour co-incubation with
the epitope tagged PRO polypeptide, the candidate receptors
are each immunoprecipitated with protein A beads and the
beads are washed. Potential ligand interaction is determined
by western blot analysis of the immunoprecipitated com-
plexes with antibody directed towards the epitope tag. An
interaction is judged to occur if a band of the anticipated
molecular weight of the epitope tagged protein is observed
in the western blot analysis with a candidate receptor, but is
not observed to occur with the other members of the panel
of potential receptors.

[0539] Using these assays, the following receptor/ligand
interactions have been herein identified:

[0540] (1) PRO10272 binds to PRO5801.

[0541] (2) PRO20110 binds to the human IL-17
receptor (Yao et al., Cyfokine 9(11):794-800 (1997);
also herein designated as PRO1) and to PRO20040.

[0542] (3) PRO10096 binds to PRO20233.
[0543] (4) PRO19670 binds to PRO1890.

[0544] The foregoing written specification is considered to
be sufficient to enable one skilled in the art to practice the
invention. The present invention is not to be limited in scope
by the construct deposited, since the deposited embodiment
is intended as a single illustration of certain aspects of the
invention and any constructs that are functionally equivalent
are within the scope of this invention. The deposit of
material herein does not constitute an admission that the
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written description herein contained is inadequate to enable
the practice of any aspect of the invention, including the best
mode thereof, nor is it to be construed as limiting the scope
of the claims to the specific illustrations that it represents.
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Indeed, various modifications of the invention in addition to
those shown and described herein will become apparent to
those skilled in the art from the foregoing description and
fall within the scope of the appended claims.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 170

<210> SEQ ID NO 1

<211> LENGTH: 1173

<212> TYPE: DNA

<213> ORGANISM: Homo Sapien

<400> SEQUENCE: 1

ggggcttcgg cgccagcggce cagcgctagt cggtctggta aggatttaca 50
aaaggtgcag gtatgagcag gtctgaagac taacattttg tgaagttgta 100
aaacagaaaa cctgttagaa atgtggtggt ttcagcaagg cctcagtttc 150
cttccttcag cccttgtaat ttggacatct gectgctttca tattttcata 200
cattactgca gtaacactcc accatataga cccggcttta ccttatatca 250
gtgacactgg tacagtagct ccagaaaaat gcttatttgg ggcaatgcta 300
aatattgcgg cagttttatg cattgctacc atttatgttc gttataagca 350
agttcatgct ctgagtcctg aagagaacgt tatcatcaaa ttaaacaagg 400
ctggccttgt acttggaata ctgagttgtt taggactttc tattgtggca 450
aacttccaga aaacaaccct ttttgctgca catgtaagtg gagctgtget 500
tacctttggt atgggctcat tatatatgtt tgttcagacc atcctttcct 550
accaaatgca gcccaaaatc catggcaaac aagtcttctg gatcagactg 600
ttgttggtta tctggtgtgg agtaagtgca cttagcatgc tgacttgctc 650
atcagttttg cacagtggca attttgggac tgatttagaa cagaaactcc 700
attggaaccc cgaggacaaa ggttatgtgc ttcacatgat cactactgca 750
gcagaatggt ctatgtcatt ttccttcttt ggttttttcc tgacttacat 800
tcgtgatttt cagaaaattt ctttacgggt ggaagccaat ttacatggat 850
taaccctcta tgacactgca ccttgcccta ttaacaatga acgaacacgg 900
ctactttcca gagatatttg atgaaaggat aaaatatttc tgtaatgatt 950
atgattctca gggattgggg aaaggttcac agaagttgct tattcttctc 1000
tgaaattttc aaccacttaa tcaaggctga cagtaacact gatgaatgct 1050
gataatcagg aaacatgaaa gaagccattt gatagattat tctaaaggat 1100
atcatcaaga agactattaa aaacacctat gcctatactt ttttatctca 1150

gaaaataaag tcaaaagact atg

<210> SEQ ID NO 2

<211> LENGTH: 266

<212> TYPE: PRT

<213> ORGANISM: Homo Sapien

<400> SEQUENCE: 2

1173

Met Trp Trp Phe Gln Gln Gly Leu Ser Phe Leu Pro Ser Ala Leu

1 5 10

15
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-continued

Val Ile Trp Thr Ser Ala Ala Phe Ile Phe Ser Tyr Ile Thr Ala
20 25 30

Val Thr Leu His His Ile Asp Pro Ala Leu Pro Tyr Ile Ser Asp
35 40 45

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

Asn Ile Ala Ala Val Leu Cys Ile Ala Thr Ile Tyr Val Arg Tyr
65 70 75

Lys Gln Val His Ala Leu Ser Pro Glu Glu Asn Val Ile Ile Lys
80 85 90

Leu Asn Lys Ala Gly Leu Val Leu Gly Ile Leu Ser Cys Leu Gly
95 100 105

Leu Ser Ile Val Ala Asn Phe Gln Lys Thr Thr Leu Phe Ala Ala
110 115 120

His Val Ser Gly Ala Val Leu Thr Phe Gly Met Gly Ser Leu Tyr
125 130 135

Met Phe Val Gln Thr Ile Leu Ser Tyr Gln Met Gln Pro Lys Ile
140 145 150

His Gly Lys Gln Val Phe Trp Ile Arg Leu Leu Leu Val Ile Trp
155 160 165

Cys Gly Val Ser Ala Leu Ser Met Leu Thr Cys Ser Ser Val Leu
170 175 180

His Ser Gly Asn Phe Gly Thr Asp Leu Glu Gln Lys Leu His Trp
185 190 195

Asn Pro Glu Asp Lys Gly Tyr Val Leu His Met Ile Thr Thr Ala
200 205 210

Ala Glu Trp Ser Met Ser Phe Ser Phe Phe Gly Phe Phe Leu Thr
215 220 225

Tyr Ile Arg Asp Phe Gln Lys Ile Ser Leu Arg Val Glu Ala Asn
230 235 240

Leu His Gly Leu Thr Leu Tyr Asp Thr Ala Pro Cys Pro Ile Asn
245 250 255

Asn Glu Arg Thr Arg Leu Leu Ser Arg Asp Ile
260 265

<210> SEQ ID NO 3

<211> LENGTH: 2037

<212> TYPE: DNA

<213> ORGANISM: Homo Sapien

<400> SEQUENCE: 3

cggacgcgtg ggcggacgcg tgggggagag ccgcagtccc ggctgcagca 50
cctgggagaa ggcagaccgt gtgagggggc ctgtggcccc agcgtgetgt 100
ggcctcgggg agtgggaagt ggaggcagga gccttcctta cacttcgceca 150
tgagtttcct catcgactcc agcatcatga ttacctccca gatactattt 200
tttggatttg ggtggctttt cttcatgcge caattgttta aagactatga 250
gatacgtcag tatgttgtac aggtgatctt ctccgtgacg tttgcatttt 300
cttgcaccat gtttgagctc atcatctttg aaatcttagg agtattgaat 350

agcagctccc gttattttca ctggaaaatg aacctgtgtg taattctget 400
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-continued
gatcctggtt ttcatggtgc ctttttacat tggctatttt attgtgagca 450
atatccgact actgcataaa caacgactgc ttttttcctg tctcttatgg 500
ctgaccttta tgtatttctt ctggaaacta ggagatccct ttcccattct 550
cagcccaaaa catgggatct tatccataga acagctcatc agccgggttg 600
gtgtgattgg agtgactctc atggctcttc tttctggatt tggtgctgtc 650
aactgcccat acacttacat gtcttacttc ctcaggaatg tgactgacac 700
ggatattcta gccctggaac ggcgactgct gcaaaccatg gatatgatca 750
taagcaaaaa gaaaaggatg gcaatggcac ggagaacaat gttccagaag 800
ggggaagtgc ataacaaacc atcaggtttc tggggaatga taaaaagtgt 850
taccacttca gcatcaggaa gtgaaaatct tactcttatt caacaggaag 900
tggatgcttt ggaagaatta agcaggcagc tttttctgga aacagctgat 950
ctatatgcta ccaaggagag aatagaatac tccaaaacct tcaaggggaa 1000
atattttaat tttcttggtt actttttctc tatttactgt gtttggaaaa 1050
ttttcatggc taccatcaat attgtttttg atcgagttgg gaaaacggat 1100
cctgtcacaa gaggcattga gatcactgtg aattatctgg gaatccaatt 1150
tgatgtgaag ttttggtccc aacacatttc cttcattctt gttggaataa 1200
tcatcgtcac atccatcaga ggattgctga tcactcttac caagttcttt 1250
tatgccatct ctagcagtaa gtcctccaat gtcattgtcc tgctattage 1300
acagataatg ggcatgtact ttgtctcctc tgtgctgctg atccgaatga 1350
gtatgccttt agaataccgc accataatca ctgaagtcct tggagaactg 1400
cagttcaact tctatcaccg ttggtttgat gtgatcttcc tggtcagcgc 1450
tctctctage atactcttcc tctatttgge tcacaaacag gcaccagaga 1500
agcaaatggc accttgaact taagcctact acagactgtt agaggccagt 1550
ggtttcaaaa tttagatata agagggggga aaaatggaac cagggcctga 1600
cattttataa acaaacaaaa tgctatggta gcatttttca ccttcatagc 1650
atactccttc cccgtcaggt gatactatga ccatgagtag catcagccag 1700
aacatgagag ggagaactaa ctcaagacaa tactcagcag agagcatccc 1750
gtgtggatat gaggctggtg tagaggcgga gaggagccaa gaaactaaag 1800
gtgaaaaata cactggaact ctggggcaag acatgtctat ggtagctgag 1850
ccaaacacgt aggatttccg ttttaaggtt cacatggaaa aggttatagc 1900
tttgccttga gattgactca ttaaaatcag agactgtaac aaaaaaaaaa 1950
aaaaaaaaaa agggcggccg cgactctaga gtcgacctgc agaagcttgg 2000
ccgccatgge ccaacttgtt tattgcagct tataatg 2037

<210> SEQ ID NO 4

<211> LENGTH: 455

<212> TYPE: PRT

<213> ORGANISM: Homo Sapien

<400> SEQUENCE: 4

Met Ser Phe Leu Ile Asp Ser Ser Ile Met Ile Thr Ser Gln Ile
1 5 10 15
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-continued

Leu Phe Phe Gly Phe Gly Trp Leu Phe Phe Met Arg Gln Leu Phe
20 25 30

Lys Asp Tyr Glu Ile Arg Gln Tyr Val Val Gln Val Ile Phe Ser
35 40 45

Val Thr Phe Ala Phe Ser Cys Thr Met Phe Glu Leu Ile Ile Phe
50 55 60

Glu Ile Leu Gly Val Leu Asn Ser Ser Ser Arg Tyr Phe His Trp
65 70 75

Lys Met Asn Leu Cys Val Ile Leu Leu Ile Leu Val Phe Met Val
80 85 90

Pro Phe Tyr Ile Gly Tyr Phe Ile Val Ser Asn Ile Arg Leu Leu
95 100 105

His Lys Gln Arg Leu Leu Phe Ser Cys Leu Leu Trp Leu Thr Phe
110 115 120

Met Tyr Phe Phe Trp Lys Leu Gly Asp Pro Phe Pro Ile Leu Ser
125 130 135

Pro Lys His Gly Ile Leu Ser Ile Glu Gln Leu Ile Ser Arg Val
140 145 150

Gly Val Ile Gly Val Thr Leu Met Ala Leu Leu Ser Gly Phe Gly
155 160 165

Ala Val Asn Cys Pro Tyr Thr Tyr Met Ser Tyr Phe Leu Arg Asn
170 175 180

Val Thr Asp Thr Asp Ile Leu Ala Leu Glu Arg Arg Leu Leu Gln
185 190 195

Thr Met Asp Met Ile Ile Ser Lys Lys Lys Arg Met Ala Met Ala
200 205 210

Arg Arg Thr Met Phe Gln Lys Gly Glu Val His Asn Lys Pro Ser
215 220 225

Gly Phe Trp Gly Met Ile Lys Ser Val Thr Thr Ser Ala Ser Gly
230 235 240

Ser Glu Asn Leu Thr Leu Ile Gln Gln Glu Val Asp Ala Leu Glu
245 250 255

Glu Leu Ser Arg Gln Leu Phe Leu Glu Thr Ala Asp Leu Tyr Ala
260 265 270

Thr Lys Glu Arg Ile Glu Tyr Ser Lys Thr Phe Lys Gly Lys Tyr
275 280 285

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

Ile Phe Met Ala Thr Ile Asn Ile Val Phe Asp Arg Val Gly Lys
305 310 315

Thr Asp Pro Val Thr Arg Gly Ile Glu Ile Thr Val Asn Tyr Leu
320 325 330

Gly Ile Gln Phe Asp Val Lys Phe Trp Ser Gln His Ile Ser Phe
335 340 345

Ile Leu Val Gly Ile Ile Ile Val Thr Ser Ile Arg Gly Leu Leu
350 355 360

Ile Thr Leu Thr Lys Phe Phe Tyr Ala Ile Ser Ser Ser Lys Ser
365 370 375

Ser Asn Val Ile Val Leu Leu Leu Ala Gln Ile Met Gly Met Tyr
380 385 390
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-continued

Phe Val Ser Ser Val Leu Leu Ile Arg Met Ser Met Pro Leu Glu
395 400 405

Tyr Arg Thr Ile Ile Thr Glu Val Leu Gly Glu Leu Gln Phe Asn
410 415 420

Phe Tyr His Arg Trp Phe Asp Val Ile Phe Leu Val Ser Ala Leu
425 430 435

Ser Ser Ile Leu Phe Leu Tyr Leu Ala His Lys Gln Ala Pro Glu
440 445 450

Lys Gln Met Ala Pro
455

<210> SEQ ID NO 5

<211> LENGTH: 2372

<212> TYPE: DNA

<213> ORGANISM: Homo Sapien

<400> SEQUENCE: 5

agcagggaaa tccggatgtc tcggttatga agtggagcag tgagtgtgag 50
cctcaacata gttccagaac tctccatccg gactagttat tgagcatctg 100
cctctcatat caccagtggc catctgaggt gtttccctgg ctctgaaggg 150
gtaggcacga tggccaggtg cttcagcctg gtgttgcttc tcacttccat 200
ctggaccacg aggctcctgg tccaaggctc tttgcgtgca gaagagecttt 250
ccatccaggt gtcatgcaga attatgggga tcacccttgt gagcaaaaag 300
gcgaaccagc agctgaattt cacagaagct aaggaggcct gtaggctgct 350
gggactaagt ttggccggca aggaccaagt tgaaacagcc ttgaaagcta 400
gctttgaaac ttgcagctat ggctgggttg gagatggatt cgtggtcatc 450
tctaggatta gcccaaaccc caagtgtggg aaaaatgggg tgggtgtccet 500
gatttggaag gttccagtga gccgacagtt tgcagcctat tgttacaact 550
catctgatac ttggactaac tcgtgcattc cagaaattat caccaccaaa 600
gatcccatat tcaacactca aactgcaaca caaacaacag aatttattgt 650
cagtgacagt acctactcgg tggcatcccc ttactctaca atacctgccce 700
ctactactac tcctcctgct ccagcttcca cttctattcec acggagaaaa 750
aaattgattt gtgtcacaga agtttttatg gaaactagca ccatgtctac 800
agaaactgaa ccatttgttg aaaataaagc agcattcaag aatgaagctg 850
ctgggtttgg aggtgtcccc acggctctge tagtgcttge tctcctcttce 900
tttggtgctg cagctggtct tggattttge tatgtcaaaa ggtatgtgaa 950
ggccttcecct tttacaaaca agaatcagca gaaggaaatg atcgaaacca 1000
aagtagtaaa ggaggagaag gccaatgata gcaaccctaa tgaggaatca 1050
aagaaaactg ataaaaaccc agaagagtcc aagagtccaa gcaaaactac 1100
cgtgcgatgc ctggaagctg aagtttagat gagacagaaa tgaggagaca 1150
cacctgaggc tggtttcttt catgctcctt accctgccce agectggggaa 1200
atcaaaaggg ccaaagaacc aaagaagaaa gtccaccctt ggttcctaac 1250
tggaatcagc tcaggactgc cattggacta tggagtgcac caaagagaat 1300

gcccttectee ttattgtaac cctgtctgga tcctatcctce ctacctccaa 1350
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-continued
agcttcccac ggcctttcta gcctggctat gtcctaataa tatcccactg 1400
ggagaaagga gttttgcaaa gtgcaaggac ctaaaacatc tcatcagtat 1450
ccagtggtaa aaaggcctcc tggctgtctg aggctaggtg ggttgaaagc 1500
caaggagtca ctgagaccaa ggctttctct actgattccg cagctcagac 1550
cctttcttca gctctgaaag agaaacacgt atcccacctg acatgtcctt 1600
ctgagcccgg taagagcaaa agaatggcag aaaagtttag cccctgaaag 1650
ccatggagat tctcataact tgagacctaa tctctgtaaa gctaaaataa 1700
agaaatagaa caaggctgag gatacgacag tacactgtca gcagggactg 1750
taaacacaga cagggtcaaa gtgttttctc tgaacacatt gagttggaat 1800
cactgtttag aacacacaca cttacttttt ctggtctcta ccactgctga 1850
tattttctct aggaaatata cttttacaag taacaaaaat aaaaactctt 1900
ataaatttct atttttatct gagttacaga aatgattact aaggaagatt 1950
actcagtaat ttgtttaaaa agtaataaaa ttcaacaaac atttgctgaa 2000
tagctactat atgtcaagtg ctgtgcaagg tattacactc tgtaattgaa 2050
tattattcct caaaaaattg cacatagtag aacgctatct gggaagctat 2100
ttttttcagt tttgatattt ctagcttatc tacttccaaa ctaattttta 2150
tttttgctga gactaatctt attcattttc tctaatatgg caaccattat 2200
aaccttaatt tattattaac atacctaaga agtacattgt tacctctata 2250
taccaaagca cattttaaaa gtgccattaa caaatgtatc actagccctc 2300
ctttttccaa caagaaggga ctgagagatg cagaaatatt tgtgacaaaa 2350
aattaaagca tttagaaaac tt 2372

<210> SEQ ID NO 6

<211> LENGTH: 322

<212> TYPE: PRT

<213> ORGANISM: Homo Sapien
<400> SEQUENCE: 6

Met Ala Arg Cys Phe Ser Leu Val Leu Leu Leu Thr Ser Ile Trp
1 5 10 15

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

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

Lys Lys Ala Asn Gln Gln Leu Asn Phe Thr Glu Ala Lys Glu Ala

Cys Arg Leu Leu Gly Leu Ser Leu Ala Gly Lys Asp Gln Val Glu
65 70 75

Thr Ala Leu Lys Ala Ser Phe Glu Thr Cys Ser Tyr Gly Trp Val
80 85 90

Gly Asp Gly Phe Val Val Ile Ser Arg Ile Ser Pro Asn Pro Lys

Cys Gly Lys Asn Gly Val Gly Val Leu Ile Trp Lys Val Pro Val
110 115 120

Ser Arg Gln Phe Ala Ala Tyr Cys Tyr Asn Ser Ser Asp Thr Trp
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125 130 135

Thr Asn Ser Cys Ile Pro Glu Ile Ile Thr Thr Lys Asp Pro Ile
140 145 150

Phe Asn Thr Gln Thr Ala Thr Gln Thr Thr Glu Phe Ile Val Ser
155 160 165

Asp Ser Thr Tyr Ser Val Ala Ser Pro Tyr Ser Thr Ile Pro Ala
170 175 180

Pro Thr Thr Thr Pro Pro Ala Pro Ala Ser Thr Ser Ile Pro Arg
185 190 195

Arg Lys Lys Leu Ile Cys Val Thr Glu Val Phe Met Glu Thr Ser
200 205 210

Thr Met Ser Thr Glu Thr Glu Pro Phe Val Glu Asn Lys Ala Ala
215 220 225

Phe Lys Asn Glu Ala Ala Gly Phe Gly Gly Val Pro Thr Ala Leu
230 235 240

Leu Val Leu Ala Leu Leu Phe Phe Gly Ala Ala Ala Gly Leu Gly
245 250 255

Phe Cys Tyr Val Lys Arg Tyr Val Lys Ala Phe Pro Phe Thr Asn
260 265 270

Lys Asn Gln Gln Lys Glu Met Ile Glu Thr Lys Val Val Lys Glu
275 280 285

Glu Lys Ala Asn Asp Ser Asn Pro Asn Glu Glu Ser Lys Lys Thr
290 295 300

Asp Lys Asn Pro Glu Glu Ser Lys Ser Pro Ser Lys Thr Thr Val
305 310 315

Arg Cys Leu Glu Ala Glu Val
320

<210> SEQ ID NO 7

<211> LENGTH: 2586

<212> TYPE: DNA

<213> ORGANISM: Homo Sapien

<400> SEQUENCE: 7

cgccgcgcte ccgcacccgc ggcccgccca ccgcgccgct cccgcatctg 50
cacccgcagce ccggcggect cccggeggga gcgagcagat ccagtccggce 100
ccgcagcgca actcggtcca gtcggggegg cggctgcocggg cgcagagcgg 150
agatgcagcg gcttggggcc accctgctgt gecctgectgect ggcggcggeg 200
gtccccacgg cccecgegec cgctccgacg gcgacctcgg ctccagtcaa 250
gcccggeccg gctctcaget acccgcagga ggaggccacc ctcaatgaga 300
tgttccgecga ggttgaggaa ctgatggagg acacgcagca caaattgcgce 350
agcgcggtgg aagagatgga ggcagaagaa gctgctgcta aagcatcatc 400
agaagtgaac ctggcaaact tacctcccag ctatcacaat gagaccaaca 450
cagacacgaa ggttggaaat aataccatcc atgtgcaccg agaaattcac 500
aagataacca acaaccagac tggacaaatg gtcttttcag agacagttat 550
cacatctgtg ggagacgaag aaggcagaag gagccacgag tgcatcatcg 600
acgaggactg tgggcccagc atgtactgcc agtttgccag cttccagtac 650

acctgccage catgccgggg ccagaggatg ctctgcaccc gggacagtga 700
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gtgctgtgga gaccagctgt gtgtctgggg tcactgcacc aaaatggcca 750
ccaggggcag caatgggacc atctgtgaca accagaggga ctgccagccg 800
gggctgtgect gtgccttcca gagaggcctg ctgttccctg tgtgcacacc 850
cctgccegtg gagggcgagce tttgccatga ccccgccage cggcttetgg 900
acctcatcac ctgggagcta gagcctgatg gagccttgga ccgatgccct 950
tgtgccagtg gcctecctctg ccagccccac agccacagcc tggtgtatgt 1000
gtgcaagccg accttcgtgg ggagccgtga ccaagatggg gagatcctgc 1050
tgcccagaga ggtccccgat gagtatgaag ttggcagett catggaggag 1100
gtgcgccagg agctggagga cctggagagg agcctgactg aagagatggc 1150
gctgggggag cctgcggctg ccgccgctge actgctggga ggggaagaga 1200
tttagatctg gaccaggctg tgggtagatg tgcaatagaa atagctaatt 1250
tatttcccca ggtgtgtget ttaggcgtgg gctgaccagg cttcttccta 1300
catcttcttc ccagtaagtt tcccctctgg cttgacagca tgaggtgttg 1350
tgcatttgtt cagctccccc aggctgttct ccaggcttca cagtctggtg 1400
cttgggagag tcaggcaggg ttaaactgca ggagcagttt gccacccctg 1450
tccagattat tggctgcttt gcctctacca gttggcagac agccgtttgt 1500
tctacatggc tttgataatt gtttgagggg aggagatgga aacaatgtgg 1550
agtctcccte tgattggttt tggggaaatg tggagaagag tgccctgctt 1600
tgcaaacatc aacctggcaa aaatgcaaca aatgaatttt ccacgcagtt 1650
ctttccatgg gcataggtaa gctgtgcctt cagctgttge agatgaaatg 1700
ttctgttcac cctgcattac atgtgtttat tcatccagca gtgttgctca 1750
gctcctacct ctgtgccagg gcagcatttt catatccaag atcaattccc 1800
tctctcagca cagcctgggg agggggtcat tgttctccte gtccatcagg 1850
gatctcagag gctcagagac tgcaagctgc ttgcccaagt cacacagcta 1900
gtgaagacca gagcagtttc atctggttgt gactctaagc tcagtgctct 1950
ctccactacc ccacaccagc cttggtgcca ccaaaagtgc tccccaaaag 2000
gaaggagaat gggatttttc ttgaggcatg cacatctgga attaaggtca 2050
aactaattct cacatccctc taaaagtaaa ctactgttag gaacagcagt 2100
gttctcacag tgtggggcag ccgtccttct aatgaagaca atgatattga 2150
cactgtccct ctttggcagt tgcattagta actttgaaag gtatatgact 2200
gagcgtagca tacaggttaa cctgcagaaa cagtacttag gtaattgtag 2250
ggcgaggatt ataaatgaaa tttgcaaaat cacttagcag caactgaaga 2300
caattatcaa ccacgtggag aaaatcaaac cgagcagggc tgtgtgaaac 2350
atggttgtaa tatgcgactg cgaacactga actctacgcc actccacaaa 2400
tgatgttttc aggtgtcatg gactgttgcc accatgtatt catccagagt 2450
tcttaaagtt taaagttgca catgattgta taagcatgct ttctttgagt 2500
tttaaattat gtataaacat aagttgcatt tagaaatcaa gcataaatca 2550

cttcaactgc aaaaaaaaaa aaaaaaaaaa aaaaaa 2586
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<210> SEQ ID NO 8

<211> LENGTH: 350

<212> TYPE: PRT

<213> ORGANISM: Homo Sapien
<400> SEQUENCE: 8

Met Gln Arg Leu Gly Ala Thr Leu Leu Cys Leu Leu Leu Ala Ala
1 5 10 15

Ala Val Pro Thr Ala Pro Ala Pro Ala Pro Thr Ala Thr Ser Ala
Pro Val Lys Pro Gly Pro Ala Leu Ser Tyr Pro Gln Glu Glu Ala
35 40 45

Thr Leu Asn Glu Met Phe Arg Glu Val Glu Glu Leu Met Glu Asp
50 55 60

Thr Gln His Lys Leu Arg Ser Ala Val Glu Glu Met Glu Ala Glu
65 70 75

Glu Ala Ala Ala Lys Ala Ser Ser Glu Val Asn Leu Ala Asn Leu
80 85 90

Pro Pro Ser Tyr His Asn Glu Thr Asn Thr Asp Thr Lys Val Gly
95 100 105

Asn Asn Thr Ile His Val His Arg Glu Ile His Lys Ile Thr Asn
110 115 120

Asn Gln Thr Gly Gln Met Val Phe Ser Glu Thr Val Ile Thr Ser
125 130 135

Val Gly Asp Glu Glu Gly Arg Arg Ser His Glu Cys Ile Ile Asp
140 145 150

Glu Asp Cys Gly Pro Ser Met Tyr Cys Gln Phe Ala Ser Phe Gln
155 160 165

Tyr Thr Cys Gln Pro Cys Arg Gly Gln Arg Met Leu Cys Thr Arg
170 175 180

Asp Ser Glu Cys Cys Gly Asp Gln Leu Cys Val Trp Gly His Cys
185 190 195

Thr Lys Met Ala Thr Arg Gly Ser Asn Gly Thr Ile Cys Asp Asn
200 205 210

Gln Arg Asp Cys Gln Pro Gly Leu Cys Cys Ala Phe Gln Arg Gly
215 220 225

Leu Leu Phe Pro Val Cys Thr Pro Leu Pro Val Glu Gly Glu Leu
230 235 240

Cys His Asp Pro Ala Ser Arg Leu Leu Asp Leu Ile Thr Trp Glu
245 250 255

Leu Glu Pro Asp Gly Ala Leu Asp Arg Cys Pro Cys Ala Ser Gly
260 265 270

Leu Leu Cys Gln Pro His Ser His Ser Leu Val Tyr Val Cys Lys
275 280 285

Pro Thr Phe Val Gly Ser Arg Asp Gln Asp Gly Glu Ile Leu Leu
290 295 300

Pro Arg Glu Val Pro Asp Glu Tyr Glu Val Gly Ser Phe Met Glu
305 310 315

Glu Val Arg Gln Glu Leu Glu Asp Leu Glu Arg Ser Leu Thr Glu
320 325 330

Glu Met Ala Leu Gly Glu Pro Ala Ala Ala Ala Ala Ala Leu Leu
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335 340 345
Gly Gly Glu Glu Ile

350
<210> SEQ ID NO 9
<211> LENGTH: 1395
<212> TYPE: DNA
<213> ORGANISM: Homo Sapien
<400> SEQUENCE: 9
cggacgcgtg ggcggacgcg tgggggctgt gagaaagtgc caataaatac 50
atcatgcaac cccacggccc accttgtgaa ctcctcgtge ccagggctga 100
tgtgcgtctt ccagggctac tcatccaaag gcctaatcca acgttctgtce 150
ttcaatctgc aaatctatgg ggtcctgggg ctcttctgga cccttaactg 200
ggtactggcc ctgggccaat gcgtcctcge tggagccttt gcoctccttet 250
actgggcctt ccacaagccc caggacatcc ctaccttccc cttaatctct 300
gccttcatcce gcacactccg ttaccacact gggtcattgg catttggagce 350
cctcatcctg acccttgtge agatagcccg ggtcatcttg gagtatattg 400
accacaagct cagaggagtg cagaaccctg tagcccgctg catcatgtgce 450
tgtttcaagt gctgcctctg gtgtctggaa aaatttatca agttcctaaa 500
ccgcaatgca tacatcatga tcgccatcta cgggaagaat ttctgtgtct 550
cagccaaaaa tgcgttcatg ctactcatgc gaaacattgt cagggtggtc 600
gtcctggaca aagtcacaga cctgctgctg ttctttggga agctgctggt 650
ggtcggaggc gtgggggtcc tgtccttectt ttttttctecce ggtcgcatcc 700
cggggctggg taaagacttt aagagccccc acctcaacta ttactggctg 750
cccatcatga cctccatcct gggggcctat gtcatcgcca gcocggettett 800
cagcgttttc ggcatgtgtg tggacacgct cttcctctge ttcctggaag 850
acctggagcg gaacaacggc tccctggacc ggccctacta catgtccaag 900
agccttctaa agattctggg caagaagaac gaggcgcccc cggacaacaa 950
gaagaggaag aagtgacagc tccggccctg atccaggact gcaccccacc 1000
cccaccgtcc agccatccaa cctcacttcg ccttacaggt ctccattttg 1050
tggtaaaaaa aggttttagg ccaggcgccg tggctcacgc ctgtaatcca 1100
acactttgag aggctgaggc gggcggatca cctgagtcag gagttcgaga 1150
ccagcctgge caacatggtg aaacctccgt ctctattaaa aatacaaaaa 1200
ttagccgaga gtggtggcat gcacctgtca tcccagctac tcgggagget 1250
gaggcaggag aatcgcttga acccgggagg cagaggttgc agtgagccga 1300
gatcgcgcca ctgcactcca acctgggtga cagactctgt ctccaaaaca 1350
aaacaaacaa acaaaaagat tttattaaag atattttgtt aactc 1395

<210> SEQ ID NO 10

<211> LENGTH: 321

<212> TYPE: PRT

<213> ORGANISM: Homo Sapien

<400> SEQUENCE: 10
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Arg Thr Arg Gly Arg Thr Arg Gly Gly Cys Glu Lys Val Pro Ile
1 5 10 15

Asn Thr Ser Cys Asn Pro Thr Ala His Leu Val Asn Ser Ser Cys
20 25 30

Pro Gly Leu Met Cys Val Phe Gln Gly Tyr Ser Ser Lys Gly Leu
35 40 45

Ile Gln Arg Ser Val Phe Asn Leu Gln Ile Tyr Gly Val Leu Gly
50 55 60

Leu Phe Trp Thr Leu Asn Trp Val Leu Ala Leu Gly Gln Cys Val
65 70 75

Leu Ala Gly Ala Phe Ala Ser Phe Tyr Trp Ala Phe His Lys Pro
80 85 90

Gln Asp Ile Pro Thr Phe Pro Leu Ile Ser Ala Phe Ile Arg Thr
95 100 105

Leu Arg Tyr His Thr Gly Ser Leu Ala Phe Gly Ala Leu Ile Leu
110 115 120

Thr Leu Val Gln Ile Ala Arg Val Ile Leu Glu Tyr Ile Asp His
125 130 135

Lys Leu Arg Gly Val Gln Asn Pro Val Ala Arg Cys Ile Met Cys
140 145 150

Cys Phe Lys Cys Cys Leu Trp Cys Leu Glu Lys Phe Ile Lys Phe
155 160 165

Leu Asn Arg Asn Ala Tyr Ile Met Ile Ala Ile Tyr Gly Lys Asn
170 175 180

Phe Cys Val Ser Ala Lys Asn Ala Phe Met Leu Leu Met Arg Asn
185 190 195

Ile Val Arg Val Val Val Leu Asp Lys Val Thr Asp Leu Leu Leu
200 205 210

Phe Phe Gly Lys Leu Leu Val Val Gly Gly Val Gly Val Leu Ser
215 220 225

Phe Phe Phe Phe Ser Gly Arg Ile Pro Gly Leu Gly Lys Asp Phe
230 235 240

Lys Ser Pro His Leu Asn Tyr Tyr Trp Leu Pro Ile Met Thr Ser
245 250 255

Ile Leu Gly Ala Tyr Val Ile Ala Ser Gly Phe Phe Ser Val Phe
260 265 270

Gly Met Cys Val Asp Thr Leu Phe Leu Cys Phe Leu Glu Asp Leu
275 280 285

Glu Arg Asn Asn Gly Ser Leu Asp Arg Pro Tyr Tyr Met Ser Lys
290 295 300

Ser Leu Leu Lys Ile Leu Gly Lys Lys Asn Glu Ala Pro Pro Asp
305 310 315

Asn Lys Lys Arg Lys Lys
320

<210> SEQ ID NO 11

<211> LENGTH: 1901

<212> TYPE: DNA

<213> ORGANISM: Homo Sapien

<400> SEQUENCE: 11

gccecegegee cggegecggg cgcccgaagce cgggagccac cgccatgggg 50
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gcctgectgg gagectgctce cctgctcage tgcgcgtcct gecctctgegg 100
ctctgcccce tgcatcectgt gcagectgetg ccccgccage cgcaactcca 150
ccgtgagccg cctcatcttc acgttcttce tecttcctggg ggtgetggtg 200
tccatcatta tgctgagccc gggcgtggag agtcagctct acaagctgcece 250
ctgggtgtgt gaggaggggg ccgggatccc caccgtcctg cagggccaca 300
tcgactgtgg ctccectgett ggctaccgeg ctgtctaccg catgtgettce 350
gccacggcgg ccttcttcott cttetttttec accectgectca tgctctgegt 400
gagcagcagc cgggaccccc gggctgccat ccagaatggg ttttggttct 450
ttaagttcct gatcctggtg ggcctcaccg tgggtgcctt ctacatccct 500
gacggctcct tcaccaacat ctggttctac ttcggcgtcg tgggctcctt 550
cctcttcatc ctcatccage tggtgctget catcgacttt gcgcactcct 600
ggaaccagcg gtggctgggc aaggccgagg agtgcgattc ccgtgcctgg 650
tacgcaggcc tcttcttctt cactctccte ttctacttge tgtcgatcge 700
ggccgtggceg ctgatgttca tgtactacac tgagcccagc ggctgccacg 750
agggcaaggt cttcatcagc ctcaacctca ccttctgtgt ctgcgtgtcc 800
atcgctgctg tcctgcccaa ggtccaggac gcccagccca actcgggtct 850
gctgcaggcc tcggtcatca ccctctacac catgtttgtc acctggtcag 900
ccctatccag tatccctgaa cagaaatgca acccccattt gccaacccag 950
ctgggcaacg agacagttgt ggcaggcccc gagggctatg agacccagtg 1000
gtgggatgcc ccgagcattg tgggcctcat catcttcctc ctgtgcaccc 1050
tcttcatcag tctgcgectcec tcagaccacc ggcaggtgaa cagcctgatg 1100
cagaccgagg agtgcccacc tatgctagac gccacacagc agcagcagca 1150
gcaggtggca gcctgtgagg gccgggcctt tgacaacgag caggacggcg 1200
tcacctacag ctactccttc ttccacttct gcctggtget ggcctcactg 1250
cacgtcatga tgacgctcac caactggtac aagcccggtg agacccggaa 1300
gatgatcagc acgtggaccg ccgtgtgggt gaagatctgt gccagctggg 1350
cagggctgct cctctacctg tggaccctgg tagccccact cctcctgege 1400
aaccgcgact tcagctgagg cagcctcaca gcctgccatc tggtgcctcc 1450
tgccacctgg tgcctctcgg ctcggtgaca gccaacctgc cccctcccca 1500
caccaatcag ccaggctgag cccccacccc tgccccagct ccaggacctg 1550
cccctgagec gggccttcta gtcgtagtge cttcagggtc cgaggagcat 1600
caggctcctg cagagcccca tccccccgec acacccacac ggtggagctg 1650
cctcttectt cccctecctee ctgttgecca tactcagcat ctcggatgaa 1700
agggctccct tgtcctcagg ctccacggga gcggggctge tggagagagc 1750
ggggaactcc caccacagtg gggcatccgg cactgaagcc ctggtgttcc 1800
tggtcacgtc ccccagggga ccctgccccc ttcctggact tcgtgectta 1850
ctgagtctct aagacttttt ctaataaaca agccagtgcg tgtaaaaaaa 1900

a 1901
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<210> SEQ ID NO 12

<211> LENGTH: 457

<212> TYPE: PRT

<213> ORGANISM: Homo Sapien
<400> SEQUENCE: 12

Met Gly Ala Cys Leu Gly Ala Cys Ser Leu Leu Ser Cys Ala Ser
1 5 10 15

Cys Leu Cys Gly Ser Ala Pro Cys Ile Leu Cys Ser Cys Cys Pro
Ala Ser Arg Asn Ser Thr Val Ser Arg Leu Ile Phe Thr Phe Phe
35 40 45

Leu Phe Leu Gly Val Leu Val Ser Ile Ile Met Leu Ser Pro Gly
50 55 60

Val Glu Ser Gln Leu Tyr Lys Leu Pro Trp Val Cys Glu Glu Gly
65 70 75

Ala Gly Ile Pro Thr Val Leu Gln Gly His Ile Asp Cys Gly Ser
80 85 90

Leu Leu Gly Tyr Arg Ala Val Tyr Arg Met Cys Phe Ala Thr Ala
95 100 105

Ala Phe Phe Phe Phe Phe Phe Thr Leu Leu Met Leu Cys Val Ser
110 115 120

Ser Ser Arg Asp Pro Arg Ala Ala Ile Gln Asn Gly Phe Trp Phe
125 130 135

Phe Lys Phe Leu Ile Leu Val Gly Leu Thr Val Gly Ala Phe Tyr
140 145 150

Ile Pro Asp Gly Ser Phe Thr Asn Ile Trp Phe Tyr Phe Gly Val
155 160 165

Val Gly Ser Phe Leu Phe Ile Leu Ile Gln Leu Val Leu Leu Ile
170 175 180

Asp Phe Ala His Ser Trp Asn Gln Arg Trp Leu Gly Lys Ala Glu
185 190 195

Glu Cys Asp Ser Arg Ala Trp Tyr Ala Gly Leu Phe Phe Phe Thr
200 205 210

Leu Leu Phe Tyr Leu Leu Ser Ile Ala Ala Val Ala Leu Met Phe
215 220 225

Met Tyr Tyr Thr Glu Pro Ser Gly Cys His Glu Gly Lys Val Phe
230 235 240

Ile Ser Leu Asn Leu Thr Phe Cys Val Cys Val Ser Ile Ala Ala
245 250 255

Val Leu Pro Lys Val Gln Asp Ala Gln Pro Asn Ser Gly Leu Leu
260 265 270

Gln Ala Ser Val Ile Thr Leu Tyr Thr Met Phe Val Thr Trp Ser
275 280 285

Ala Leu Ser Ser Ile Pro Glu Gln Lys Cys Asn Pro His Leu Pro
290 295 300

Thr Gln Leu Gly Asn Glu Thr Val Val Ala Gly Pro Glu Gly Tyr
305 310 315

Glu Thr Gln Trp Trp Asp Ala Pro Ser Ile Val Gly Leu Ile Ile
320 325 330

Phe Leu Leu Cys Thr Leu Phe Ile Ser Leu Arg Ser Ser Asp His
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335 340 345

Arg Gln Val Asn Ser Leu Met Gln Thr Glu Glu Cys Pro Pro Met
350 355 360

Leu Asp Ala Thr Gln Gln Gln Gln Gln Gln Val Ala Ala Cys Glu
365 370 375

Gly Arg Ala Phe Asp Asn Glu Gln Asp Gly Val Thr Tyr Ser Tyr
380 385 390

Ser Phe Phe His Phe Cys Leu Val Leu Ala Ser Leu His Val Met
395 400 405

Met Thr Leu Thr Asn Trp Tyr Lys Pro Gly Glu Thr Arg Lys Met
410 415 420

Ile Ser Thr Trp Thr Ala Val Trp Val Lys Ile Cys Ala Ser Trp
425 430 435

Ala Gly Leu Leu Leu Tyr Leu Trp Thr Leu Val Ala Pro Leu Leu
440 445 450

Leu Arg Asn Arg Asp Phe Ser
455

<210> SEQ ID NO 13

<211> LENGTH: 1572

<212> TYPE: DNA

<213> ORGANISM: Homo Sapien

<400> SEQUENCE: 13

cgggccagcc tggggcggcc ggccaggaac cacccgttaa ggtgtcttect 50
ctttagggat ggtgaggttg gaaaaagact cctgtaaccc tcctccagga 100
tgaaccacct gccagaagac atggagaacg ctctcaccgg gagccagagce 150
tcccatgett ctctgcgcaa tatccattcc atcaacccca cacaactcat 200
ggccaggatt gagtcctatg aaggaaggga aaagaaaggc atatctgatg 250
tcaggaggac tttctgtttg tttgtcacct ttgacctctt attcgtaaca 300
ttactgtgga taatagagtt aaatgtgaat ggaggcattg agaacacatt 350
agagaaggag gtgatgcagt atgactacta ttcttcatat tttgatatat 400
ttcttectgge agtttttcga tttaaagtgt taatacttgc atatgctgtg 450
tgcagactgc gccattggtg ggcaatagcg ttgacaacgg cagtgaccag 500
tgccttttta ctagcaaaag tgatcctttc gaagcttttc tctcaagggg 550
cttttggcta tgtgctgccc atcatttcat tcatccttge ctggattgag 600
acgtggttcc tggatttcaa agtgttacct caagaagcag aagaagaaaa 650
cagactcctg atagttcagg atgcttcaga gagggcagca cttatacctg 700
gtggtctttc tgatggtcag ttttattccc ctcctgaatc cgaagcagga 750
tctgaagaag ctgaagaaaa acaggacagt gagaaaccac ttttagaact 800
atgagtacta cttttgttaa atgtgaaaaa ccctcacaga aagtcatcga 850
ggcaaaaaga ggcaggcagt ggagtctccc tgtcgacagt aaagttgaaa 900
tggtgacgtc cactgctggc tttattgaac agctaataaa gatttattta 950
ttgtaatacc tcacaaacgt tgtaccatat ccatgcacat ttagttgcct 1000

gcctgtgget ggtaaggtaa tgtcatgatt catcctctct tcagtgagac 1050
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tgagcctgat gtgttaacaa ataggtgaag aaagtcttgt gctgtattcc 1100
taatcaaaag acttaatata ttgaagtaac acttttttag taagcaagat 1150
acctttttat ttcaattcac agaatggaat ttttttgttt catgtctcag 1200
atttattttg tatttctttt ttaacactct acatttccct tgttttttaa 1250
ctcatgcaca tgtgctcttt gtacagtttt aaaaagtgta ataaaatctg 1300
acatgtcaat gtggctagtt ttatttttct tgttttgcat tatgtgtatg 1350
gcctgaagtg ttggacttgc aaaaggggaa gaaaggaatt gcgaatacat 1400
gtaaaatgtc accagacatt tgtattattt ttatcatgaa atcatgtttt 1450
tctctgattg ttctgaaatg ttctaaatac tcttattttg aatgcacaaa 1500
atgacttaaa ccattcatat catgtttcct ttgcgttcag ccaatttcaa 1550
ttaaaatgaa ctaaattaaa aa 1572

<210> SEQ ID NO 14

<211> LENGTH: 234

<212> TYPE: PRT

<213> ORGANISM: Homo Sapien

<400> SEQUENCE: 14

Met Asn His Leu Pro Glu Asp Met Glu Asn Ala Leu Thr Gly Ser

Gln Ser Ser His Ala Ser Leu Arg Asn Ile His Ser Ile Asn Pro
20 25 30

Thr Gln Leu Met Ala Arg Ile Glu Ser Tyr Glu Gly Arg Glu Lys

Lys Gly Ile Ser Asp Val Arg Arg Thr Phe Cys Leu Phe Val Thr

50 55 60

Phe Asp Leu Leu Phe Val Thr Leu Leu Trp Ile Ile Glu Leu Asn
65 70 75

Val Asn Gly Gly Ile Glu Asn Thr Leu Glu Lys Glu Val Met Gln
80 85 90

Tyr Asp Tyr Tyr Ser Ser Tyr Phe Asp Ile Phe Leu Leu Ala Val
Phe Arg Phe Lys Val Leu Ile Leu Ala Tyr Ala Val Cys Arg Leu
110 115 120

Arg His Trp Trp Ala Ile Ala Leu Thr Thr Ala Val Thr Ser Ala
125 130 135

Phe Leu Leu Ala Lys Val Ile Leu Ser Lys Leu Phe Ser Gln Gly
140 145 150

Ala Phe Gly Tyr Val Leu Pro Ile Ile Ser Phe Ile Leu Ala Trp
155 160 165

Ile Glu Thr Trp Phe Leu Asp Phe Lys Val Leu Pro Gln Glu Ala
170 175 180

Glu Glu Glu Asn Arg Leu Leu Ile Val Gln Asp Ala Ser Glu Arg
185 190 195

Ala Ala Leu Ile Pro Gly Gly Leu Ser Asp Gly Gln Phe Tyr Ser
200 205 210

Pro Pro Glu Ser Glu Ala Gly Ser Glu Glu Ala Glu Glu Lys Gln
215 220 225

Asp Ser Glu Lys Pro Leu Leu Glu Leu
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230
<210> SEQ ID NO 15
<211> LENGTH: 2768
<212> TYPE: DNA
<213> ORGANISM: Homo Sapien
<400> SEQUENCE: 15
actcgaacgc agttgcttcg ggacccagga ccccctcggg cccgacccgce 50
caggaaagac tgaggccgcg gcctgccccg cccggctcce tgcgccgecg 100
ccgccteccg ggacagaaga tgtgctccag ggtccctectg ctgctgecge 150
tgctcctget actggccectg gggcctgggg tgcagggectg cccatccgge 200
tgccagtgca gccagccaca gacagtcttc tgcactgccc gccaggggac 250
cacggtgccc cgagacgtgc cacccgacac ggtggggctg tacgtctttg 300
agaacggcat caccatgctc gacgcaggca gctttgccgg cctgccggge 350
ctgcagctcc tggacctgtc acagaaccag atcgccagcc tgcccagcgg 400
ggtcttccag ccactcgcca acctcagcaa cctggacctg acggccaaca 450
ggctgcatga aatcaccaat gagaccttcc gtggcctgcg gcgectcgag 500
cgcctctacce tgggcaagaa ccgcatccgc cacatccagce ctggtgecctt 550
cgacacgctc gaccgcctcc tggagctcaa gctgcaggac aacgagctgce 600
gggcactgcc cccgctgege ctgccccgec tgctgctget ggacctcage 650
cacaacagcc tcctggccct ggagcccgge atcctggaca ctgccaacgt 700
ggaggcgctg cggctggctg gtctgggget gcagcagctg gacgaggggce 750
tcttcageccg cttgcgcaac ctccacgacce tggatgtgtc cgacaaccag 800
ctggagcgag tgccacctgt gatccgaggc ctccggggcce tgacgcgcect 850
gcggctggcece ggcaacaccc gcattgccca gctgcggccce gaggacctgg 900
ccggcectgge tgccctgcag gagctggatg tgagcaacct aagcctgcag 950
gccctgectg gecgacctecte gggecctcttce ccccogectge ggcoctgectgge 1000
agctgcccge aaccccttca actgcgtgtg ccccctgage tggtttggec 1050
cctgggtgcg cgagagccac gtcacactgg ccagccctga ggagacgcgc 1100
tgccacttcc cgcccaagaa cgctggccgg ctgctcctgg agcttgacta 1150
cgccgacttt ggctgcccag ccaccaccac cacagccaca gtgcccacca 1200
cgaggcccgt ggtgcgggag cccacagcct tgtcttctag cttggctcct 1250
acctggctta gccccacagc gccggccact gaggccccca gcccgccctce 1300
cactgcccca ccgactgtag ggcctgtccc ccagccccag gactgcccac 1350
cgtccacctg cctcaatggg ggcacatgcc acctggggac acggcaccac 1400
ctggcgtgect tgtgccccga aggcttcacg ggcctgtact gtgagagcca 1450
gatggggcag gggacacggc ccagccctac accagtcacg ccgaggccac 1500
cacggtccct gaccctggge atcgagccgg tgagccccac ctccctgcgce 1550
gtggggctgc agcgctacct ccaggggagc tccgtgcagc tcaggagcct 1600
ccgtctcacc tatcgcaacc tatcgggccc tgataagcgg ctggtgacgce 1650
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tgcgactgcc tgcctcgectc gctgagtaca cggtcaccca gctgcggecce 1700
aacgccactt actccgtctg tgtcatgcct ttggggcccg ggcgggtgec 1750
ggagggcgag gaggcctgcg gggaggccca tacaccccca gccgtccact 1800
ccaaccacgc cccagtcacc caggcccgcg agggcaacct gccgctcctc 1850
attgcgcccg ccctggeccge ggtgectcctg geccgegetgg ctgeggtggg 1900
ggcagcctac tgtgtgcggc gggggcgggc catggcagca gcggctcagg 1950
acaaagggca ggtggggcca ggggctgggc ccctggaact ggagggagtg 2000
aaggtcccct tggagccagg cccgaaggca acagagggcg gtggagaggc 2050
cctgcccage gggtctgagt gtgaggtgcc actcatggge ttcccagggce 2100
ctggcctcca gtcacccctc cacgcaaagc cctacatcta agccagagag 2150
agacagggca gctggggccg ggctctcagc cagtgagatg gccagccccc 2200
tcctgectgec acaccacgta agttctcagt cccaacctcg gggatgtgtg 2250
cagacagggc tgtgtgacca cagctgggcc ctgttccctc tggacctcgg 2300
tctcctcate tgtgagatge tgtggcccag ctgacgagcc ctaacgtccce 2350
cagaaccgag tgcctatgag gacagtgtcc gccctgccct ccgcaacgtg 2400
cagtccctgg gcacggcggg ccctgccatg tgctggtaac gcatgcctgg 2450
gtcctgectgg gectctcccac tccaggcgga ccctggggge cagtgaagga 2500
agctcccgga aagagcagag ggagagcggg taggcggctg tgtgactcta 2550
gtcttggcce caggaagcga aggaacaaaa gaaactggaa aggaagatgc 2600
tttaggaaca tgttttgctt ttttaaaata tatatattta taagagatcc 2650
tttcccattt attctgggaa gatgtttttc aaactcagag acaaggactt 2700
tggtttttgt aagacaaacg atgatatgaa ggccttttgt aagaaaaaat 2750
aaaagatgaa gtgtgaaa 2768

<210> SEQ ID NO 16

<211> LENGTH: 673

<212> TYPE: PRT

<213> ORGANISM: Homo Sapien

<400> SEQUENCE: 16

Met Cys Ser Arg Val Pro Leu Leu Leu Pro Leu Leu Leu Leu Leu

Ala Leu Gly Pro Gly Val Gln Gly Cys Pro Ser Gly Cys Gln Cys
20 25 30

Ser Gln Pro Gln Thr Val Phe Cys Thr Ala Arg Gln Gly Thr Thr
35 40 45

Val Pro Arg Asp Val Pro Pro Asp Thr Val Gly Leu Tyr Val Phe
50 55 60

Glu Asn Gly Ile Thr Met Leu Asp Ala Gly Ser Phe Ala Gly Leu
65 70 75

Pro Gly Leu Gln Leu Leu Asp Leu Ser Gln Asn Gln Ile Ala Ser

Leu Pro Ser Gly Val Phe Gln Pro Leu Ala Asn Leu Ser Asn Leu
95 100 105

Asp Leu Thr Ala Asn Arg Leu His Glu Ile Thr Asn Glu Thr Phe
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110 115 120

Arg Gly Leu Arg Arg Leu Glu Arg Leu Tyr Leu Gly Lys Asn Arg
125 130 135

Ile Arg His Ile Gln Pro Gly Ala Phe Asp Thr Leu Asp Arg Leu
140 145 150

Leu Glu Leu Lys Leu Gln Asp Asn Glu Leu Arg Ala Leu Pro Pro
155 160 165

Leu Arg Leu Pro Arg Leu Leu Leu Leu Asp Leu Ser His Asn Ser
170 175 180

Leu Leu Ala Leu Glu Pro Gly Ile Leu Asp Thr Ala Asn Val Glu
185 190 195

Ala Leu Arg Leu Ala Gly Leu Gly Leu Gln Gln Leu Asp Glu Gly
200 205 210

Leu Phe Ser Arg Leu Arg Asn Leu His Asp Leu Asp Val Ser Asp
215 220 225

Asn Gln Leu Glu Arg Val Pro Pro Val Ile Arg Gly Leu Arg Gly
230 235 240

Leu Thr Arg Leu Arg Leu Ala Gly Asn Thr Arg Ile Ala Gln Leu
245 250 255

Arg Pro Glu Asp Leu Ala Gly Leu Ala Ala Leu Gln Glu Leu Asp
260 265 270

Val Ser Asn Leu Ser Leu Gln Ala Leu Pro Gly Asp Leu Ser Gly
275 280 285

Leu Phe Pro Arg Leu Arg Leu Leu Ala Ala Ala Arg Asn Pro Phe
290 295 300

Asn Cys Val Cys Pro Leu Ser Trp Phe Gly Pro Trp Val Arg Glu
305 310 315

Ser His Val Thr Leu Ala Ser Pro Glu Glu Thr Arg Cys His Phe
320 325 330

Pro Pro Lys Asn Ala Gly Arg Leu Leu Leu Glu Leu Asp Tyr Ala
335 340 345

Asp Phe Gly Cys Pro Ala Thr Thr Thr Thr Ala Thr Val Pro Thr
350 355 360

Thr Arg Pro Val Val Arg Glu Pro Thr Ala Leu Ser Ser Ser Leu
365 370 375

Ala Pro Thr Trp Leu Ser Pro Thr Ala Pro Ala Thr Glu Ala Pro
380 385 390

Ser Pro Pro Ser Thr Ala Pro Pro Thr Val Gly Pro Val Pro Gln
395 400 405

Pro Gln Asp Cys Pro Pro Ser Thr Cys Leu Asn Gly Gly Thr Cys
410 415 420

His Leu Gly Thr Arg His His Leu Ala Cys Leu Cys Pro Glu Gly
425 430 435

Phe Thr Gly Leu Tyr Cys Glu Ser Gln Met Gly Gln Gly Thr Arg
440 445 450

Pro Ser Pro Thr Pro Val Thr Pro Arg Pro Pro Arg Ser Leu Thr
455 460 465

Leu Gly Ile Glu Pro Val Ser Pro Thr Ser Leu Arg Val Gly Leu
470 475 480

Gln Arg Tyr Leu Gln Gly Ser Ser Val Gln Leu Arg Ser Leu Arg
485 490 495
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Leu Thr Tyr Arg Asn Leu Ser Gly Pro Asp Lys Arg Leu Val Thr
500 505 510

Leu Arg Leu Pro Ala Ser Leu Ala Glu Tyr Thr Val Thr Gln Leu
515 520 525

Arg Pro Asn Ala Thr Tyr Ser Val Cys Val Met Pro Leu Gly Pro
530 535 540

Gly Arg Val Pro Glu Gly Glu Glu Ala Cys Gly Glu Ala His Thr
545 550 555

Pro Pro Ala Val His Ser Asn His Ala Pro Val Thr Gln Ala Arg
560 565 570

Glu Gly Asn Leu Pro Leu Leu Ile Ala Pro Ala Leu Ala Ala Val
575 580 585

Leu Leu Ala Ala Leu Ala Ala Val Gly Ala Ala Tyr Cys Val Arg
590 595 600

Arg Gly Arg Ala Met Ala Ala Ala Ala Gln Asp Lys Gly Gln Val
605 610 615

Gly Pro Gly Ala Gly Pro Leu Glu Leu Glu Gly Val Lys Val Pro
620 625 630

Leu Glu Pro Gly Pro Lys Ala Thr Glu Gly Gly Gly Glu Ala Leu
635 640 645

Pro Ser Gly Ser Glu Cys Glu Val Pro Leu Met Gly Phe Pro Gly
650 655 660

Pro Gly Leu Gln Ser Pro Leu His Ala Lys Pro Tyr Ile
665 670

<210> SEQ ID NO 17

<211> LENGTH: 1672

<212> TYPE: DNA

<213> ORGANISM: Homo Sapien

<400> SEQUENCE: 17

gcagcggcga ggcggcggtg gtggctgagt ccgtggtgge agaggcgaag 50
gcgacagctc atgcgggtcc ggatagggct gacgctgctg ctgtgtgcgg 100
tgctgctgag cttggccteg gcgtcctecgg atgaagaagg cagccaggat 150
gaatccttag attccaagac tactttgaca tcagatgagt cagtaaagga 200
ccatactact gcaggcagag tagttgctgg tcaaatattt cttgattcag 250
aagaatctga attagaatcc tctattcaag aagaggaaga cagcctcaag 300
agccaagagg gggaaagtgt cacagaagat atcagctttc tagagtctcc 350
aaatccagaa aacaaggact atgaagagcc aaagaaagta cggaaaccag 400
ctttgaccgc cattgaaggc acagcacatg gggagccctg ccacttccct 450
tttcttttcc tagataagga gtatgatgaa tgtacatcag atgggaggga 500
agatggcaga ctgtggtgtg ctacaaccta tgactacaaa gcagatgaaa 550
agtggggctt ttgtgaaact gaagaagagg ctgctaagag acggcagatg 600
caggaagcag aaatgatgta tcaaactgga atgaaaatcc ttaatggaag 650
caataagaaa agccaaaaaa gagaagcata tcggtatctc caaaaggcag 700
caagcatgaa ccataccaaa gccctggaga gagtgtcata tgctctttta 750

tttggtgatt acttgccaca gaatatccag gcagcgagag agatgtttga 800
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gaagctgact gaggaaggct ctcccaaggg acagactgct cttggctttce 850
tgtatgcctc tggacttggt gttaattcaa gtcaggcaaa ggctcttgta 900
tattatacat ttggagctct tgggggcaat ctaatagccc acatggtttt 950
ggtaagtaga ctttagtgga aggctaataa tattaacatc agaagaattt 1000
gtggtttata gcggccacaa ctttttcagc tttcatgatc cagatttget 1050
tgtattaaga ccaaatattc agttgaactt ccttcaaatt cttgttaatg 1100
gatataacac atggaatcta catgtaaatg aaagttggtg gagtccacaa 1150
tttttcttta aaatgattag tttggctgat tgcccctaaa aagagagatc 1200
tgataaatgg ctctttttaa attttctctg agttggaatt gtcagaatca 1250
ttttttacat tagattatca taattttaaa aatttttctt tagtttttca 1300
aaattttgta aatggtggct atagaaaaac aacatgaaat attatacaat 1350
attttgcaac aatgccctaa gaattgttaa aattcatgga gttatttgtg 1400
cagaatgact ccagagagct ctactttctg ttttttactt ttcatgattg 1450
gctgtcttce catttattct ggtcatttat tgctagtgac actgtgcctg 1500
cttccagtag tctcattttc cctattttge taatttgtta ctttttettt 1550
gctaatttgg aagattaact catttttaat aaaattatgt ctaagattaa 1600
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1650
aaaaaaaaaa aaaaaaaaaa aa 1672

<210> SEQ ID NO 18

<211> LENGTH: 301

<212> TYPE: PRT

<213> ORGANISM: Homo Sapien
<400> SEQUENCE: 18

Met Arg Val Arg Ile Gly Leu Thr Leu Leu Leu Cys Ala Val Leu
1 5 10 15

Leu Ser Leu Ala Ser Ala Ser Ser Asp Glu Glu Gly Ser Gln Asp
Glu Ser Leu Asp Ser Lys Thr Thr Leu Thr Ser Asp Glu Ser Val
35 40 45

Lys Asp His Thr Thr Ala Gly Arg Val Val Ala Gly Gln Ile Phe
50 55 60

Leu Asp Ser Glu Glu Ser Glu Leu Glu Ser Ser Ile Gln Glu Glu
65 70 75

Glu Asp Ser Leu Lys Ser Gln Glu Gly Glu Ser Val Thr Glu Asp
80 85 90

Ile Ser Phe Leu Glu Ser Pro Asn Pro Glu Asn Lys Asp Tyr Glu
95 100 105

Glu Pro Lys Lys Val Arg Lys Pro Ala Leu Thr Ala Ile Glu Gly
110 115 120

Thr Ala His Gly Glu Pro Cys His Phe Pro Phe Leu Phe Leu Asp
125 130 135

Lys Glu Tyr Asp Glu Cys Thr Ser Asp Gly Arg Glu Asp Gly Arg
140 145 150

Leu Trp Cys Ala Thr Thr Tyr Asp Tyr Lys Ala Asp Glu Lys Trp
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155 160 165

Gly Phe Cys Glu Thr Glu Glu Glu Ala Ala Lys Arg Arg Gln Met
170 175 180

Gln Glu Ala Glu Met Met Tyr Gln Thr Gly Met Lys Ile Leu Asn
185 190 195

Gly Ser Asn Lys Lys Ser Gln Lys Arg Glu Ala Tyr Arg Tyr Leu
200 205 210

Gln Lys Ala Ala Ser Met Asn His Thr Lys Ala Leu Glu Arg Val
215 220 225

Ser Tyr Ala Leu Leu Phe Gly Asp Tyr Leu Pro Gln Asn Ile Gln
230 235 240

Ala Ala Arg Glu Met Phe Glu Lys Leu Thr Glu Glu Gly Ser Pro
245 250 255

Lys Gly Gln Thr Ala Leu Gly Phe Leu Tyr Ala Ser Gly Leu Gly
260 265 270

Val Asn Ser Ser Gln Ala Lys Ala Leu Val Tyr Tyr Thr Phe Gly
275 280 285

Ala Leu Gly Gly Asn Leu Ile Ala His Met Val Leu Val Ser Arg
290 295 300

Leu

<210> SEQ ID NO 19
<211> LENGTH: 1508
<212> TYPE: DNA

<213> ORGANISM: Homo Sapien

<400> SEQUENCE: 19

aattcagatt ttaagcccat tctgcagtgg aatttcatga actagcaaga 50
ggacaccatc ttcttgtatt atacaagaaa ggagtgtacc tatcacacac 100
agggggaaaa atgctctttt gggtgctagg cctcctaatc ctctgtggtt 150
ttctgtggac tcgtaaagga aaactaaaga ttgaagacat cactgataag 200
tacattttta tcactggatg tgactcgggc tttggaaact tggcagccag 250
aacttttgat aaaaagggat ttcatgtaat cgctgcctgt ctgactgaat 300
caggatcaac agctttaaag gcagaaacct cagagagact tcgtactgtg 350
cttctggatg tgaccgaccc agagaatgtc aagaggactg cccagtgggt 400
gaagaaccaa gttggggaga aaggtctctg gggtctgatc aataatgctg 450
gtgttcccgg cgtgectgget cccactgact ggctgacact agaggactac 500
agagaaccta ttgaagtgaa cctgtttgga ctcatcagtg tgacactaaa 550
tatgcttcct ttggtcaaga aagctcaagg gagagttatt aatgtctcca 600
gtgttggagg tcgccttgca atcgttggag ggggctatac tccatccaaa 650
tatgcagtgg aaggtttcaa tgacagctta agacgggaca tgaaagcttt 700
tggtgtgcac gtctcatgca ttgaaccagg attgttcaaa acaaacttgg 750
cagatccagt aaaggtaatt gaaaaaaaac tcgccatttg ggagcagctg 800
tctccagaca tcaaacaaca atatggagaa ggttacattg aaaaaagtct 850
agacaaactg aaaggcaata aatcctatgt gaacatggac ctctctccgg 900

tggtagagtg catggaccac gctctaacaa gtctcttccc taagactcat 950
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tatgccgectg gaaaagatgc caaaattttc tggatacctc tgtctcacat 1000
gccagcagct ttgcaagact ttttattgtt gaaacagaaa gcagagctgg 1050
ctaatcccaa ggcagtgtga ctcagctaac cacaaatgtc tcctccaggce 1100
tatgaaattg gccgatttca agaacacatc tccttttcaa ccccattcct 1150
tatctgctcc aacctggact catttagatc gtgcttattt ggattgcaaa 1200
agggagtccc accatcgctg gtggtatccc agggtccctg ctcaagtttt 1250
ctttgaaaag gagggctgga atggtacatc acataggcaa gtcctgccct 1300
gtatttaggc tttgcctgect tggtgtgatg taagggaaat tgaaagactt 1350
gcccattcaa aatgatcttt accgtggcct gccccatget tatggtcccc 1400
agcatttaca gtaacttgtg aatgttaagt atcatctctt atctaaatat 1450
taaaagataa gtcaacccaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1500
aaaaaaaa 1508

<210> SEQ ID NO 20

<211> LENGTH: 319

<212> TYPE: PRT

<213> ORGANISM: Homo Sapien
<400> SEQUENCE: 20

Met Leu Phe Trp Val Leu Gly Leu Leu Ile Leu Cys Gly Phe Leu
1 5 10 15

Trp Thr Arg Lys Gly Lys Leu Lys Ile Glu Asp Ile Thr Asp Lys
20 25 30

Tyr Ile Phe Ile Thr Gly Cys Asp Ser Gly Phe Gly Asn Leu Ala
35 40 45

Ala Arg Thr Phe Asp Lys Lys Gly Phe His Val Ile Ala Ala Cys
50 55 60

Leu Thr Glu Ser Gly Ser Thr Ala Leu Lys Ala Glu Thr Ser Glu
65 70 75

Arg Leu Arg Thr Val Leu Leu Asp Val Thr Asp Pro Glu Asn Val
Lys Arg Thr Ala Gln Trp Val Lys Asn Gln Val Gly Glu Lys Gly
95 100 105

Leu Trp Gly Leu Ile Asn Asn Ala Gly Val Pro Gly Val Leu Ala
110 115 120

Pro Thr Asp Trp Leu Thr Leu Glu Asp Tyr Arg Glu Pro Ile Glu
125 130 135

Val Asn Leu Phe Gly Leu Ile Ser Val Thr Leu Asn Met Leu Pro
140 145 150

Leu Val Lys Lys Ala Gln Gly Arg Val Ile Asn Val Ser Ser Val
155 160 165

Gly Gly Arg Leu Ala Ile Val Gly Gly Gly Tyr Thr Pro Ser Lys
170 175 180

Tyr Ala Val Glu Gly Phe Asn Asp Ser Leu Arg Arg Asp Met Lys
185 190 195

Ala Phe Gly Val His Val Ser Cys Ile Glu Pro Gly Leu Phe Lys
200 205 210

Thr Asn Leu Ala Asp Pro Val Lys Val Ile Glu Lys Lys Leu Ala
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215 220 225

Ile Trp Glu Gln Leu Ser Pro Asp Ile Lys Gln Gln Tyr Gly Glu
230 235 240

Gly Tyr Ile Glu Lys Ser Leu Asp Lys Leu Lys Gly Asn Lys Ser
245 250 255

Tyr Val Asn Met Asp Leu Ser Pro Val Val Glu Cys Met Asp His
260 265 270

Ala Leu Thr Ser Leu Phe Pro Lys Thr His Tyr Ala Ala Gly Lys
275 280 285

Asp Ala Lys Ile Phe Trp Ile Pro Leu Ser His Met Pro Ala Ala
290 295 300

Leu Gln Asp Phe Leu Leu Leu Lys Gln Lys Ala Glu Leu Ala Asn
305 310 315

Pro Lys Ala Val
<210> SEQ ID NO 21
<211> LENGTH: 1849
<212> TYPE: DNA

<213> ORGANISM: Homo Sapien

<400> SEQUENCE: 21

ctgaggcggce ggtagcatgg agggggagag tacgtcggcg gtgctctcgg 50
gctttgtgect cggcgcactc gctttccage acctcaacac ggactcggac 100
acggaaggtt ttcttcttgg ggaagtaaaa ggtgaagcca agaacagcat 150
tactgattcc caaatggatg atgttgaagt tgtttataca attgacattc 200
agaaatatat tccatgctat cagcttttta gcttttataa ttcttcaggce 250
gaagtaaatg agcaagcact gaagaaaata ttatcaaatg tcaaaaagaa 300
tgtggtaggt tggtacaaat tccgtcgtca ttcagatcag atcatgacgt 350
ttagagagag gctgcttcac aaaaacttgc aggagcattt ttcaaaccaa 400
gaccttgttt ttctgctatt aacaccaagt ataataacag aaagctgctc 450
tactcatcga ctggaacatt ccttatataa acctcaaaaa ggactttttc 500
acagggtacc tttagtggtt gccaatctgg gcatgtctga acaactgggt 550
tataaaactg tatcaggttc ctgtatgtcc actggtttta gccgagcagt 600
acaaacacac agctctaaat tttttgaaga agatggatcc ttaaaggagg 650
tacataagat aaatgaaatg tatgcttcat tacaagagga attaaagagt 700
atatgcaaaa aagtggaaga cagtgaacaa gcagtagata aactagtaaa 750
ggatgtaaac agattaaaac gagaaattga gaaaaggaga ggagcacaga 800
ttcaggcagc aagagagaag aacatccaaa aagaccctca ggagaacatt 850
tttctttgtc aggcattacg gacctttttt ccaaattctg aatttcttca 900
ttcatgtgtt atgtctttaa aaaatagaca tgtttctaaa agtagctgta 950
actacaacca ccatctcgat gtagtagaca atctgacctt aatggtagaa 1000
cacactgaca ttcctgaagc tagtccagct agtacaccac aaatcattaa 1050
gcataaagcc ttagacttag atgacagatg gcaattcaag agatctcggt 1100

tgttagatac acaagacaaa cgatctaaag caaatactgg tagtagtaac 1150
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caagataaag catccaaaat gagcagccca gaaacagatg aagaaattga 1200
aaagatgaag ggttttggtg aatattcacg gtctcctaca ttttgatcct 1250
tttaacctta caaggagatt tttttatttg gctgatgggt aaagccaaac 1300
atttctattg tttttactat gttgagctac ttgcagtaag ttcatttgtt 1350
tttactatgt tcacctgttt gcagtaatac acagataact cttagtgcat 1400
ttacttcaca aagtactttt tcaaacatca gatgctttta tttccaaacc 1450
tttttttcac ctttcactaa gttgttgagg ggaaggctta cacagacaca 1500
ttctttagaa ttggaaaagt gagaccaggc acagtggctc acacctgtaa 1550
tcccagcact tagggaagac aagtcaggag gattgattga agctaggagt 1600
tagagaccag cctgggcaac gtattgagac catgtctatt aaaaaataaa 1650
atggaaaagc aagaatagcc ttattttcaa aatatggaaa gaaatttata 1700
tgaaaattta tctgagtcat taaaattctc cttaagtgat acttttttag 1750
aagtacatta tggctagagt tgccagataa aatgctggat atcatgcaat 1800
aaatttgcaa aacatcatct aaaatttaaa aaaaaaaaaa aaaaaaaaa 1849

<210> SEQ ID NO 22

<211> LENGTH: 409

<212> TYPE: PRT

<213> ORGANISM: Homo Sapien
<400> SEQUENCE: 22

Met Glu Gly Glu Ser Thr Ser Ala Val Leu Ser Gly Phe Val Leu
1 5 10 15

Gly Ala Leu Ala Phe Gln His Leu Asn Thr Asp Ser Asp Thr Glu
20 25 30

Gly Phe Leu Leu Gly Glu Val Lys Gly Glu Ala Lys Asn Ser Ile
35 40 45

Thr Asp Ser Gln Met Asp Asp Val Glu Val Val Tyr Thr Ile Asp
50 55 60

Ile Gln Lys Tyr Ile Pro Cys Tyr Gln Leu Phe Ser Phe Tyr Asn
Ser Ser Gly Glu Val Asn Glu Gln Ala Leu Lys Lys Ile Leu Ser
80 85 90

Asn Val Lys Lys Asn Val Val Gly Trp Tyr Lys Phe Arg Arg His
95 100 105

Ser Asp Gln Ile Met Thr Phe Arg Glu Arg Leu Leu His Lys Asn
110 115 120

Leu Gln Glu His Phe Ser Asn Gln Asp Leu Val Phe Leu Leu Leu
125 130 135

Thr Pro Ser Ile Ile Thr Glu Ser Cys Ser Thr His Arg Leu Glu
140 145 150

His Ser Leu Tyr Lys Pro Gln Lys Gly Leu Phe His Arg Val Pro
155 160 165

Leu Val Val Ala Asn Leu Gly Met Ser Glu Gln Leu Gly Tyr Lys
170 175 180

Thr Val Ser Gly Ser Cys Met Ser Thr Gly Phe Ser Arg Ala Val
185 190 195

Gln Thr His Ser Ser Lys Phe Phe Glu Glu Asp Gly Ser Leu Lys
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200 205 210

Glu Val His Lys Ile Asn Glu Met Tyr Ala Ser Leu Gln Glu Glu
215 220 225

Leu Lys Ser Ile Cys Lys Lys Val Glu Asp Ser Glu Gln Ala Val
230 235 240

Asp Lys Leu Val Lys Asp Val Asn Arg Leu Lys Arg Glu Ile Glu
245 250 255

Lys Arg Arg Gly Ala Gln Ile Gln Ala Ala Arg Glu Lys Asn Ile
260 265 270

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

Thr Phe Phe Pro Asn Ser Glu Phe Leu His Ser Cys Val Met Ser
290 295 300

Leu Lys Asn Arg His Val Ser Lys Ser Ser Cys Asn Tyr Asn His
305 310 315

His Leu Asp Val Val Asp Asn Leu Thr Leu Met Val Glu His Thr
320 325 330

Asp Ile Pro Glu Ala Ser Pro Ala Ser Thr Pro Gln Ile Ile Lys
335 340 345

His Lys Ala Leu Asp Leu Asp Asp Arg Trp Gln Phe Lys Arg Ser
350 355 360

Arg Leu Leu Asp Thr Gln Asp Lys Arg Ser Lys Ala Asn Thr Gly
365 370 375

Ser Ser Asn Gln Asp Lys Ala Ser Lys Met Ser Ser Pro Glu Thr
380 385 390

Asp Glu Glu Ile Glu Lys Met Lys Gly Phe Gly Glu Tyr Ser Arg
395 400 405

Ser Pro Thr Phe
<210> SEQ ID NO 23
<211> LENGTH: 2651
<212> TYPE: DNA

<213> ORGANISM: Homo Sapien

<400> SEQUENCE: 23

ggcacagccg cgcggcggag ggcagagtca gccgagccga gtccagccgg 50
acgagcggac cagcgcaggg cagcccaagc agcgcgcagce gaacgcccgce 100
cgccgcccac accctctgeg gtcccegegg cgcctgecac cctteccctece 150
ttcececcgegt cccecgecteg ccggeccagte agettgccecgg gttcecgetgece 200
ccgcgaaacc ccgaggtcac cagcccgcegce ctctgcecttce ctgggccgeg 250
cgccgectcece acgcecctecect tectccectgg ceccggegect ggcaccgggg 300
accgttgcct gacgcgaggc ccagctctac ttttcgccce gcgtctecte 350
cgcctgctecg cctettceccac caactccaac tccttctcce tccagectceca 400
ctcgctagtc cccgactcecg ccagcccteg gcecccgctgee gtagcgccge 450
ttcecegteccg gtcccaaagg tgggaacgcg tccgcccecgg cccgcaccat 500
ggcacggttc ggcttgcccg cgcttctectg caccctggca gtgctcageg 550
ccgcgetget ggctgccgag ctcaagtcga aaagttgctc ggaagtgcga 600

cgtctttacg tgtccaaagg cttcaacaag aacgatgccc ccctccacga 650
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-continued
gatcaacggt gatcatttga agatctgtcc ccagggttct acctgctget 700
ctcaagagat ggaggagaag tacagcctgc aaagtaaaga tgatttcaaa 750
agtgtggtca gcgaacagtg caatcatttg caagctgtct ttgcttcacg 800
ttacaagaag tttgatgaat tcttcaaaga actacttgaa aatgcagaga 850
aatccctgaa tgatatgttt gtgaagacat atggccattt atacatgcaa 900
aattctgagc tatttaaaga tctcttcgta gagttgaaac gttactacgt 950
ggtgggaaat gtgaacctgg aagaaatgct aaatgacttc tgggctcgcc 1000
tcctggageg gatgttccge ctggtgaact cccagtacca ctttacagat 1050
gagtatctgg aatgtgtgag caagtatacg gagcagctga agcccttcgg 1100
agatgtccct cgcaaattga agctccaggt tactcgtgect tttgtagcag 1150
cccgtacttt cgctcaaggc ttagcggttg cgggagatgt cgtgagcaag 1200
gtctccgtgg taaaccccac agcccagtgt acccatgccc tgttgaagat 1250
gatctactgc tcccactgcc ggggtctcgt gactgtgaag ccatgttaca 1300
actactgctc aaacatcatg agaggctgtt tggccaacca aggggatctc 1350
gattttgaat ggaacaattt catagatgct atgctgatgg tggcagagag 1400
gctagagggt cctttcaaca ttgaatcggt catggatccc atcgatgtga 1450
agatttctga tgctattatg aacatgcagg ataatagtgt tcaagtgtct 1500
cagaaggttt tccagggatg tggacccccc aagcccctcc cagctggacg 1550
aatttctcgt tccatctctg aaagtgcctt cagtgctcge ttcagaccac 1600
atcaccccga ggaacgccca accacagcag ctggcactag tttggaccga 1650
ctggttactg atgtcaagga gaaactgaaa caggccaaga aattctggtc 1700
ctcccttcoccg agcaacgttt gcaacgatga gaggatggct gcaggaaacg 1750
gcaatgagga tgactgttgg aatgggaaag gcaaaagcag gtacctgttt 1800
gcagtgacag gaaatggatt agccaaccag ggcaacaacc cagaggtcca 1850
ggttgacacc agcaaaccag acatactgat ccttcgtcaa atcatggctc 1900
ttcgagtgat gaccagcaag atgaagaatg catacaatgg gaacgacgtg 1950
gacttctttg atatcagtga tgaaagtagt ggagaaggaa gtggaagtgg 2000
ctgtgagtat cagcagtgcc cttcagagtt tgactacaat gccactgacc 2050
atgctgggaa gagtgccaat gagaaagccg acagtgctgg tgtccgtcct 2100
ggggcacagg cctacctcct cactgtcttc tgcatcttgt tcctggttat 2150
gcagagagag tggagataat tctcaaactc tgagaaaaag tgttcatcaa 2200
aaagttaaaa ggcaccagtt atcacttttc taccatccta gtgactttgc 2250
tttttaaatg aatggacaac aatgtacagt ttttactatg tggccactgg 2300
tttaagaagt gctgactttg ttttctcatt cagttttggg aggaaaaggg 2350
actgtgcatt gagttggttc