a2 United States Patent

Konthur et al.

US009052312B2

US 9,052,312 B2
Jun, 9, 2015

(10) Patent No.:
(45) Date of Patent:

(54) BIOMARKER FOR THE PREDICTION OF
RESPONSIVENESS TO AN ANTI-TUMOUR
NECROSIS FACTOR ALPHA (TNF)
TREATMENT

(75) Inventors: Zoltan Konthur, Berlin (DE); Hans
Lehrach, Berlin (DE); Karl Skriner,
Berlin (DE)

(73) Assignee: Max-Planck-Gesellschaft zur
Forderung der Wissenschaften e.V.,
Miinchen (DE)

(*) Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C. 154(b) by 924 days.

(21) Appl.No.:  12/740,166

(22) PCT Filed: Oct. 31, 2008

(86) PCT No.:

§ 371 (o)1),
(2), (4) Date:

PCT/EP2008/064820

Oct. 22,2010

(87) PCT Pub. No.. W02009/056633
PCT Pub. Date: May 7, 2009

(65) Prior Publication Data
US 2011/0045490 Al Feb. 24,2011
(30) Foreign Application Priority Data
Oct. 31,2007 (EP) v, 07119810

(51) Int.CL

GOIN 33/53 (2006.01)
GOIN 33/564 (2006.01)
GOIN 33/68 (2006.01)
(52) US.CL
CPC v GOIN 33/564 (2013.01); GOIN 33/6854

(2013.01); GOIN 33/6863 (2013.01); GOIN
2333/82 (2013.01); GOIN 2333/91171
(2013.01); GOIN 2333/9121 (2013.01); GOIN
2333/916 (2013.01); GOIN 2800/102 (2013.01);
GOIN 2800/52 (2013.01); GOIN 2333/4703
(2013.01); GOIN 2333/705 (2013.01)
(58) Field of Classification Search
None
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

2003/0224486 Al
2003/0228690 Al
2006/0121511 Al
2008/0026485 Al*
2011/0045490 Al*

12/2003 Carman et al.

12/2003 Baker et al.
6/2006 Leeetal.
1/2008 Hueberetal. ...... e 436/507
2/2011 Konthuretal. .............. 435/7.1

FOREIGN PATENT DOCUMENTS

WO WO 02/066045 A2 8/2002

WO WO 2005/014622 A2 2/2005

WO WO 2005/019258 A2 3/2005

WO WO 2007/085240 Al 8/2007
OTHER PUBLICATIONS

Written Opinion of the International Searching Authority for Inter-
national Application No. PCT/EP2008/064820, Murielle Giry, pp.
1-15, Apr. 30, 2010.*

Bussow et al. Genomics Apr. 1, 2000; 65(1):1-8.*

Firestein et al., Arthritis & Rheumatism vol. 46, No. 2, Feb. 2002, pp.
298-308.*

Meyer et al., Arthritis Res Ther. 2006; 8(2): R40.*

Leuking et al., Molecular & Cellular Proteomics 4:1382-1390,
2005.*

Horn et al., Proteomics 2006, 6, 605-613.*

Nishimura et al., Ann Intern Med. 2007;146:797-808.*

Verpoort et al., Arthritis & Rheumatism vol. 54, No. 12, Dec. 2006,
pp. 3799-3808 *

Braun-Moscovici et al., “Anti-Cyclic Citrullinated Protein Antibod-
ies as a Predictor of Response to Anti-Tumor Necrosis Factor-a
Therapy in Patients with Rheumatoid Arthritis”, The Journal of
Rheumatology, vol. 33, No. 3 (2006), pp. 497-500.

Hueber et al., “Antigen Microarray Profiling of Autoantibodies in
Rheumatoid Arthritis”, Arthritis & Rheumatism, vol. 52, No. 9
(2005), pp. 2645-2655.

Krenn et al., “Array technology and proteomics in autoimmune dis-
eases”, Pathology—Research and Practice, vol. 200. No. 2 (2004),
pp. 95-103.

Skriner et al., “Immunomics in Inflammatory Rheumatic Diseases”,
Annals of the Rheumatic Diseases, vol. 65, No. 1 (2006), pp. AS.
Ho et al., “Tolerizing DNA vaccines for autoimmune arthritis”,
Autoimmunity, vol. 39, No. 8 (2006), pp. 675-682.

Lequerréet al, “Gene profiling in white blood cells predicts
infliximab responsiveness in rheumatoid arthritis”, Arthritis
Research & Therapy, vol. 8, No. 4 (2006), pp. 1-11.

(Continued)

Primary Examiner — Zachary Skelding
(74) Attorney, Agent, or Firm — Foley & Lardner LLP

(57) ABSTRACT

The invention refers to a method for diagnosing an individual
who is to be subjected to or is being subjected to an anti-tumor
necrosis factor alpha (TNFa or TNF) treatment to assess the
responsiveness to an anti-TNF treatment which comprises the
detection of immunoglobulin(s) against one or more biomar-
ker proteins in a bodily fluid or an excrement of said patient,
and sorting the individual into one of two categories based on
detection of said immunoglobulin(s), wherein individuals are
classified as NON-responder or responder. The invention
refers to diagnostic kits comprising said one or more biom-
arker proteins and the use of these kits for assessing the
responsiveness to an anti-TNF treatment of an individual who
is to be subjected to or is being subjected to an anti-TNFa
treatment.

5 Claims, 126 Drawing Sheets



US 9,052,312 B2
Page 2

(56) References Cited

OTHER PUBLICATIONS

Sarah Jesse et al., “Summary of Cerebrospinal Fluid Routine Param-
eters in Neurodegenerative Diseases,” J Neurol (2011) 258, 1034-
1041.

Ewa Maria Kratz et al.,“Terminal Monosaccharide Screening of
Synovial Immunoglobulins G and A for the Early Detection of Rheu-
matoid Arthritis,” Rheumatol Int (2010) 30, 1285-1292.

Yukio Ishiguro et al., “Sensitive Solid Phase Enzyme Immunoassay
for Human IgA, Secretory IgA. and Secretory Component,” Clinica
Chimica Acta (1981), 116, 237-243.

Andrew D. Strand et al., “Gene Expression in Huntington’s Disease
Skeletal Muscle: A Potential Biomarker,” Human Molecular Genet-
ics (2005), 14, 1863-1876.

Jm Woof et al., “Structure and Function Relationships in IgA,”
Immunology (2011), 4, 590-597.

Xueling Wu et al., “Plasma and Salivary IgA Subclasses and [gM in
HIV-1-Infected Individuals,” J Clin Immunol (2002) 22, 106-115.

* cited by examiner



U.S. Patent Jun. 9, 2015 Sheet 1 of 126 US 9,052,312 B2

Fig. 1

SEQ ID No. 1

RAB11B

>ENSG000001B5236] 19 |protein_coding |ENST00000328024 |ENSPQO000333547
ATGEEGACCCEEEACGACGAGTACGACTACCTATTCARAGTGGTGCTCATCGGEGACTCA
GGCOTGGGCAAGAGCAACCTGCTETCGCGCT TCACCCECAACGAGTTCARCCTGGAGAGC
ARGAGCACCATCGGCETGEAGT TCGCCACCCGCAGCATCCAGGTGGACGGCAAGACCATC
AAGGCGCAGATCTGGEACACCGCTEECCAGGAGCECTACCEGCGCCATCRCCTCCGCGTAC
TACCGTGGTGCAGTEGECECCCTECTGGTGTACGACATUGCCARGCACCTGACCTATGAG
AACCTGEAGCGCTGECTGAAGGAGCTECEEEACCACCCAGACAGCARCATCGTCATCATE
CTGGTGGGCARCAACACTGACCTGCGCCACCTGUGEGCTETGCCCACTGACGAGGCCCRT
GCCTTCGCAGAAARGARACARCTTGTCCTTCATCGAGRCCTCAGCCTTGGATTCCACTARC
GTAGAGGRAGCATTCARGARCATCCTCACAGAGATCTACCGCATCETGTCACAGRAACAG
ATCGCAGACTGCGCTECCCACRACCAGTLCOCEEEGAACAACGTGRTGGACATCAGCGTG
CCGCCCACCACGGACGEACRGAAGCCCARMCAAGCTGCAGTGCTGCCAGRACCTGETGA
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Fig, 2

SEQ ID No. 2

PPPZR1R

>ENSG00000105568 19 [protein_coding | ENST00000391791 | ENSPO00C0375668
ATGAGGACGITCAGCTTCGCCTCAACAGCATCARGAAGCTGTCCACCATCGCCTTGGCCE
TTGEEGTTGAARGGACCCEAAGTGAGCTTCTGCCTTTCCT TACAGATACCATCTATGATG
BAGARTGAGGETCCTCCTEECCCT GEGCAGRACAGCTGGRAACCTTCACTACCCTGETGGGRG
GCCCAGAGTACGTGCACTGCCTGCTGCCTCTTCTCCGTCTGCTACCCCCHAG TG CCAGT
GCTGTGRAGGCGEARCTTCGACAGTACTTCCEGAACCTGTGCTCAGATGACACCCCCATG
GTGCEGCEEECCECAGCCTCCARGCTGRGEEAGT TTGCCAAGETGCTGEAGCTGEACAARL
GTCARGAGTGAGRTCATCCCCATGTICTCCAACCTGECCTCTGACGAGCAGGACTCGGTG
CGGCTGCTGECEETGERAGGCLTGCETGRACATCECCCAGCTTCTGCCCCAGGAGGATLTG
GAGGCCCTGETGATGCCCACTCTCECECCAGGCCGCTGAAGACRAGTCCTGELGCETCCGC
TACATGGTGGCTGACARGTTCACRAGAGC TCCAGARAGCAGTGGGGECCTGAGATCACCARG
ACAGRCCTGGTCCCTGCCTTCCAGARCCTCATGARAGRACTGTGAGECCGAGGTGAGGGLC
GCAGCCTCCCACAAGGTCARRGAGT TCTGTGARARCCTCTCAGCTGACTGTCGEGAGAAT
GTGRTCATGTCCCAGATCTTGCCCTGCATCARGGAGCTGGTGTCCGATGCCARCCARCAT
GTCRAGTCTGCCCTGGCCTCAGTCATCATGGGTCTCTCTCCCATCTTGGGCARAGACAAC
ACCATCGAGCACCTCTTGCCCCTCTTCCTERCTCAGCTGAAGGAT GAGTGLCCTGAGGTA
CCGCTGARCATCATCTCTAACCTGGACTGTGTGARCGAGSTEGATTGGCATCCGELAGCTE
TCCCAGTCCCTGCTCCOTGLCAT TR TEEAGC TEECTGAGGACECCARGTGELEEETECGE
CTGGECCATCATTGAGTACATGCCCCTCCTGECTGGACAGCTGGEAGTGGAGTTCTTTGAT
GAGARACTTARCTCCITGTGCATGECCTGECTTGTGGATCATGTATATGCCATCCGCGAG
GCAGCCACCAGCAACCTGARGAAGCTAGTGGARAAGTTTGGGAAGGAGTGEGCCCATGLC
ACAATCATCCCCARGGTCTTGGCCATGTCCGGAGRCCCCARCTACCTGCACCGCATGACT
ACGCTCTTCTGCATCARTGTGCTGTCTGAGGTCTGIGGECAGGACATCACCACCAAGCAC
ATGCTACCCACGRTICTGCECATEECTGEEEACCCAET IGCCARTGTCCGCTTCAATGTG
GCCAAGTCTCTGCAGARGATAGGGCCCATCCTGGRACAACAGCACCTTGCAGAGTGAAGTC
AAGCCCATCCTRAGAGRAGCTGACCCAGGACCAGGATGTGGACGTCARATACTTTGCCCAG
GAGGCTCTGACTGTTCTGTCICTCGCCTRA
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Fig. 3

SEQ ID No. 3

PPPZRIA

>ENSG00000105568{ 19 |protein_coding]ENST00000322088 | ENSPO0000324804
ATGGECGECEECCEACCECEACEACTCECTETACCCCATCGCGETGCTCATAGACGARCTC
CGCAATGAGGACGTTCAGCTTCGCCTCARCAGCATCARGRAGCTGTCCACCATCGCCTTG
GCCCTTGEEEETTEGARRGEACCCGAAGTGAGCTTCTGCCTTTCCTTACRGATACCATCTAT
GATGAAGATGAGGTCCTCCTEECCCTGGCAGARCAGCTGGGAACCTTCACTACCCTGETG
GGRGGCCCAGAGTACGTGCACTGCCTECTGCCACCGCT GEAGTCGCTGGCCACAGTGRAG
GAGACAGTGGTGCGGEACAAGGCAGTGEAGTCCTTACGEGCCATCTCACACGAGCACTCG
CCCTCTGACCTGGAGGCGCACTTIG Y GCCECTAGTGARGCEGETGECEEECEECEACTEE
TTCACCTCCCGCACCTCGGCCTGCGGCCTCTTCTCCGTCTGCTACCCCCGAGTGTCCAGT
GCTGTGAAGGCGGARCTTCGACAGTACTT CLGGARCCTETGCI CABGATGACACCCCCATG
GTGCEGCEGEECCECAGCCTCCRARGCTGEEEGAGTTTCCCARGET GLTGGAGCTGEACALC
GTCAAGAGTGAGATCATCCCCATGTTCTCCARCCTGGCCTCTGACGAGLAGGACTCERTG
CGEGCTECTEECEETEGAGGLETGCETEARCATCGCCCAGCT TLTGCCCCAGGAGGATCTE
GAGGCCCTIGGTGATGCCCACTCTGLECCAGGCCECTGARGACAAGTCCTGGCGCETCCGL
TACATGGTGGCTEACRAGT TCACAGAGCTCCAGRARGCAGTGEEGCCTGRGATCACCARG
ACBGACCTGGTCCCTGCCTTCCAGRACCTGATGAARGACTGTGAGECCEAGGTGAGGGLC
GCAGCCTCCCACAAGGTCAARGAGT TCTGTGARRACCTCTCAGCTGACTGTCGGGAGRAT
GTGATCATGTCCCAGATCT TGCCCTGCATCARGGAGCTGGTGT CCGATGCCAACCRACAT
GTCAAGTCTGCCCTGECCTCAGTCATCATGEETCTCTCTCCCATCTTGGECARRGACARC
ACCATCGAGCACCTCTTGCCCCTCITCCTGECTCAGCT GAAGGATGAGTCCCCTGAGGTA
CGGCTGAACATCATCTCTARCCTGGACTGTGTGAACGAGGTEAT TGECATCCGGLAGTTG
TCCCAGTCCCTGCTCCCTGCCAT TGTEGAGCTGECTGAGGACECCARGTEECGERTECGE
CTGGCCATCATTGAGTACATGCCCCTCCTGGCTGCACAGCTGEEACTGEAGTTCTTTGAT
GAGAAACTTAACTCCTTGCTGCATGGCCTGGUTTGTGEATCATGTATATGCCATCCGUGRG
GCAGCCACCAGCARCCTGARCRAGCTAGTGGAARAGTTTGGGARGEAGTGEGGCCCATGCC
ACARTCATCCCCARGRTCTTGGCCATGETCCGGAGACCCCARCTACCTGCRCCGCATEACT
ACGCTCTTCTIGCATCAATGTGCTGTCTGAGETCTGTGEGCAGERCATCACCACCARGCAC
ATGCTACCCACGETTICTGLGCATGECTGGEEACCCEGGTTGCCARTGICCECTTCARTGTG
GCCRAGTCTCTGCAGRAGATAGGGCCCATCCTEGACARCAGCACCTTIGCAGAGTGRAGTC
AAGCCCATCCTAGAGRAGCTGACCCAGCGACCAGGATGTGHACGTCARATACT TTGCCCAG
GAGGCTCTGACTGTTCTGTCTCTCGCCTGA
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Fig. 4

SEQ ID No. 4

KPNB1

>ENSG00000108424 |17 |protein_coding|ENST00000290158 | ENSPOO00D290158
ATGEAGCTGATCACCATTCTCGAGRRGACCETGTCT CCUGATCGECTGGAGCTGGARGLS
GCGCAGAAGTTCCTGEAGCETECGGCCETGGAGARCCTECCCACTITCCTTGTEGARCTS
TCCAGRGTGCTGGCARATCCAGGAAACAGTCAGGT TCCCAGAGTTGCAGCTGGTCTACAR
ATCARGARCTCTTTGACATCTAAAGRTCCAGATATCAAGGCACARTATCAGCAGRAGETEG
CTTGCTATTGATGCTAATGCTCGACGAGAAGT CARGARCTATGTT T TGCAGACATTGGGT
ACAGRARCTTACCGRCCIAGTTCTGCCTCACAGTIGTGTGGCTGGTATTGCTTGTECAGRAG
ATCCCAGTARACCAGTGGCCAGARACTCATTCCTCAGCTGGTGGCCAATGTCRACAAACCCC
ARCAGCACAGAGCACATGAAGEAGTCEACATTGGARGCCATCEETTATAT I GCCARGAT
ATAGACCCAGAGCAGCTACARGATAARTCCARTGAGARTTCTGACTGCCATAATCCAGEGE
ATGAGGAAAGAAGRGCCTAGTAATRAATGTGAAGCTAGCTECTACGAATGCACTCCTGRAC
TCATTGGAGTTCACCRAAGCARRCTTTGATAAAGAGTCTGARAGGCACTTTATTATGCAG
GTGETCTGTGAAGCCACACAGTGTCCAGATACGAGGGTACGAGTGGCTGCT TTACAGRAT
CTGGTGRAGATARTGTCCT TATAT TATCAGTACATGGAGACATATATGGETCCTGCTCTT
TTTGCAATCACAATCGAAGCARTGARARGTGACATTGATGAGGTGGCTTTACAAGGGATA
GAATTCTGETCCARTGTCIGPGATGAGGARATGGAT TTGGCCAT TGARGCTTCAGAGGCA
GCAGARCAAGGACGGCCCCCTGAGCRCACCAGCARGTTTTATGCGAAGCEAGCACTACAL
TATCYGGTTCCARTCCTCACACAGACACTAACTAAACACEACGARAATGATGATGRCGAT
GACTGGAACCCCTGCRAAAGCAGCAGEEGTGTGCCTCATECTTCTGEECACCTGCTGTGRA
GATGACATTGTCCCACATGTCCTCCCCTTCAT TARAGARCACATCARGAACCCAGATTGE
CEGTACCGEGAT GCAGCAGTEATGECT T I T GETTGTATCT TGGAAGGACCAGAGCCCAGT
CAGCTCARACCACTAGTTATACAGEGCTATECCCACCCTARTAGRAATTAATGARRGRCCCC
AGTGTAGTTGT TCEAGATACAGCTGCATGGACTGTAGGCAGAATTTGTGAGCTGCTTCCT
GAAGCTGCCATCAATGATGTCTACTTGEGECTCCCCTGCTACAGTGTCTGATTGAGGETCTC
AGTGCTGAACCCAGAGTGECTTCAARTCTGTGCTGEGECTTTCTCCAGTCTGGLTEAAGLT
GCTTATGAAGCTGCAGACGT TGCTGATGAT CAGGRAGAACCAGCTACTTACTGCTTATCT
TCTTCATTTGRACTCATAGTTCAGAAGCTCCTAGAGACTACAGRCAGACCTGATGEACAC
CAGRACAACCTGAGGAGTTCTGCATATGAATCTCTGATGGAAAT TGTGARAARCAGTGLC
RAGGATTGTTATCCTGCTGTCCAGARARCEACTTIGGTCATCATGGAACGACTGCARCAG
GITCTTCAGATGGAGTCACATATCCAGAGCACATCCGATAGRATCCAGTTCARTGACCTT
CAGTCTTTACTCTGTGCARCTCTTCAGAATGTTCT T CLEARAGT GCARLATCAAGATGCT
TTGCAGATCTCTGATGTGETTATGGCCTCCCTGTTAAGEATGT TCCAAAGCACAGCTGEE
ICTGGGGGAGTACRAGAGGATGCCCTGATGGCAGT TAGCACACTGGT GGAAGTGTTGGGT
GGTEAATTCCTCARGTACATGGAGGCCT T TAAACCCTTCCTGEGCAT TGGATTAARRAAT
TATGCTGAATACCAGGTT TR T TTGGCAGCTGI GGECTTAGTCGGAGACTTGTGCCETECS
CTGCARTCCAACATCATACCTTTCTETGACGAGGTGATGCAGCTCCTT CTGGARAATTTG
GGEARTGAGRACGTCCACRGETICTGT GAAGCCGCAGATTCTICTCAGTGTTTGETGATATT
GCCCTTGCTATTGGAGGAGAGTTTARARARATACTTAGAGETTGTATTGARTACTCTTCAG
CAGGCCTCCCARGCCCAGGTGGACAAGTCAGACTATGACATGETGGATTATCTGARTGAG
CTAAGGGAARGCTGCTTGGARGCCTATACTGGAATCGTCCAGGGATTARRGGGGLATCAG
GAGAACGTACACCCGGATGTGATGCTGETACARCCCAGAGTAGRARTTTATTCTGTCTTITC
ATTGACCACATTGCTGGAGATGAGGRTCACACAGATGERGTAGTAGCTTGTGCTGCTEGA
CTAATAGGEGACTTATGTACAGCAT TTGGGARGGATGTACTGAAATTAGTAGAAGCTAGSE
CCARTGATCCATGAATTGTTAACTGARGGGCEEAGATCGAAGACTAACARAGCAARAACT
CTTGCTACATGCECAACAARAGAACTEAGGARACTGRAGRACCARGCTTGA
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Fig. 5

SEQ ID Ne. 5

CoG4
>ENSG00000103051[16]protein_coding|ENST00000323786| ENSPO0000315775
ATGGGGACCARGATGECGCACCTTGATTCGCCTCCGARGCTGTCAGGGGTGCAGCAGCCE
TCTEAGGEEETEEEAGGTEGCCECTGLTCCGARATCTCCGCTGAGCTCATTCGLTCCCTG
ACAGAGCTGCAGGAGCTGGAGGCTGTATACGAACGGCICTGCEECGAGGRGARAGTGGTG
GRGAGAGAGCTGGATCCTCTT TTGGRARCAGCARAACRCCATTCGAARGTARGATGGTCACT
CTCCRCCGRATGGGTCCTAATCTGCAGCTGATT GAGGGAGATGCAARGUAGCTEGCTGGA
ATGATCACCTTTACCTIGCAARCCTGECTGAGARTGTGTCCAGCARRGT TCETCAGCTTGAC
CTGECCRAGAACCGCCTCTATCAGGCCATTCAGAGRECTCATCGACATCTIGGACCTGARG
TPCTGCATGGATGGAGTTCRGACTGCT TTGAGEAGTGARGATTATGAGCAGGCTGCAGCA
CATACTCATCCCTACTTGTECCTGCEACAAGTCGGTCATTEGAGCTCAGCCGACAGEGLARR
GAGGGGAGCATGATTGATGUCAACCTGARATTGCTGCAGGARGCTCAGCARCGTCTCARA
GCCATTGTGGCAGAGARGTTTGCCAT TGCCACCARGGRAGGTGATCTGLCCCAGGTGGAG
CGCTTCTTCARGATCTTCCCACTGCTGGETTTGCATGAGGAGEGATTARGARAGTTCTCGE
GAGTACCTTTGCARGCAGGTGGCCAGTAAAGCTGAGGAGRATCTGCTCATGGTGCTGGGG
ACAGACATGAGTGATCGGAGAGCTGCAGTCATCTITGCAGATACACTTACTCTICTIGTTT
GRAGGGATTGCCCECATTGTEGAGACCCACCAGCCAATAGTGEAGRCCTATTATGGGCCA
GGGAGACTCTATACCCTGATCAARTATCTGCAGGTGEARTGTEACAGACAGGTGGAGAAG
GTGEGTAGACARGTTCATCAAGCARAGGGACTACCACCAGCAGTTCCGGCATGTTCAGAAC
ARCCTGATGAGAARTTCTACAACAGARAAAATCGARCCARAGAGARCTGGACCCCATCCTG
ACTGAGGTCACCCTEATGAATGCCUGCAGTGAGCTATACTTACGCTTCCTCARGAAGAGE
ATTAGCTCTGATTTTGAGGTGGGAGACTCCATGGCCTCAGAGCRAGTARAGCAAGAGCAC
CAGARGTGTCTGGACRAACTCCTCAATAACTGCCTTTTEACCTGTACCATGCAGGAGCTA
ATTGGCTITATATGT TACCATGGAGGAGTACTTCATGAGEGAGARCTGTCAATARGGCTGTG
GCTCTGEACACCTATGAGARGEGCCAGCTGACATCCAGCATGETGEATGATGTCTTCTAL
ATTGTTAAGAAGTGCATTGEGCEGECTCTGTCCAGCTCCAGCATTEGACTGTCTCTETGCC
ATGATCARCCTCGCCACCACAGACCTGGAGTCTGACTTCAGGGATGTTCTETGTARTARG
CTECEGATGEECTTTCCTGCCACCACCT TCCAGGRCATCCAGCGCGGGGTEACARGTECC
GTGAACATCATGCACAGCAGCCTCCAGCAAGGCARATTTGACACARAAGGCATCGAGAGT
ACTGACGAGGCGAAGATGTCCTTCCTGETGACTCTGAACAARCGTGERAGTCTGCAGTGAA
ARCATCTCCACTCTGARGAAGACACTGEAGAGTGACTGCACCAAGCTCTICAGCCAGGET
ATTCGAGGGGAGCAGGCCCAGGCCAAGTTTEACAGCTECCTTTCTGACT TGGCCGCCETG
TCCAACARATTCCGAGRCCTCTIGCAGGAAGGECTEACGGAGCTCARCAGCACAGLCATE
ARGCCACAGGTGCAGCCTTGGATCARCACCTTTTTCTCCGTCTCCCACARCATCGAGGAG
GARGARTTCARTGACTAT GAGGCCRACGACCCTTGGETACAACAGTTCATCCTTAACCTG
GAGCAGCARATGGCAGAGTTCARGECCAGCCTGTCCCCGETCATCTACGACAGCCTARLC
GGCCTCATGACTAGCCTTGTTGCCETCGAGTTGCAGARAGTGGTGCTGRRRATCCACCTTT
RACCGGLTGEETGETCTGCAGTT TGACRAGGAGCTGAGGTCGCTCATTGCCTACCTTACC
ACGGTGACCACCTGGACCATCCGAGACAAGTTTECCCGGCTCTCCCAGATGECCACCATC
CTCAATCTEGAGCGGETGACCGAGAT CCTCEATTACTEGEEGACCCART TCCGGCCCATTG
ACGTGGCGCCTCACCCCTGLTGARGT GLGCCAGGTGLTGGCCCTGCGGATAGACTTCCGC
AGTGARGATATCRAGAGGCTGCGCCTGTAG
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Fig. 6

SEQ ID No. 6

COG4

>ENSG00000103051 161 protein_coding|ENST00000353612 | ENSPODD0D3TI236
ATGECEEACCTTGATTCECCTCCGARGLTGETCAGGGGTECAGCAGCCETCTGAGGEEETG
GGAGETGECCGLTECTCCGARMATCTCCECTGAGCTCATTCGCTCCCTGACAGAGLTECAG
GAGCTGGAGGCTGTATACGRARCGGCTCTGLEGCCAGGAGARAGTGETGCAGAGRGAGLTG
GATGCTCITTTGGAACAGCARAACACCATTGAAAGTAAGATGCTCACTCTCCACCGRAATE
GGTCCTAATCTGCAGCTGAT TGAGGGAGATGCAARGCAGCTGGCTGGARTGATCACCTTT
ACCTGCAACCTGGCTGAGRATETGTCCAGCARAGTTCGTCAGCTTGACCTGGCCAAGARLC
CGCCTCTATCAGGCCAT TCAGAGAGC TGATGACATCT TGGACCTGAAGTTICTGCATGRAT
GGAGTTCAGARCTGCT T TGAGGAGTGAAGATTATGAGCAGGCTGCAGCACATACTCATCGL
TACTTETGCCTGRACARGTCGGETCATTGAGCTCAGCCGACAGGGCRAAGAGGGEAGCATG
ATTGATGCCAACCTGAAATTGCTGCAGGARGCTGAGCAACGTCTCAAAGCCATTGTGGCA
GAGRAGTTTGCCATTGCCACCARRGARAGETCGATCTGCCCCAGETEEAGCGCTTCTTCAAG
ATCTTCCCACTGCTGEGTTTECATGAGGAGGGATTRAGARAGTTCICGEAGTACCTTTGE
ARGCAGGTGECCAGTARAGCTGAGGAGAATCTGCTCATGETGCTGEGGACAGACATGAGT
GATCGGAGAGCTGCAGTCATCTTTGCAGATACACTTACTCTICTGTT TGARGGGATTGCC
CGCATTGTGEGAGACCCACCAGCCARATAGTGGAGACCTATTATGEECCAGGGAGACTCTAT
ACCCTGATCRRARATATCTGCAGGTGGRATGTGACRGACAGETGEAGARGGTGGTAGACARG
TTCATCAAGCARAGGGACTACCACCAGCAGEACTEITGTTTTTTCCTTCTTT TGR
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Fig. 7

SEQ ID Ho. 7

oG4
>ENSG00000103051 | 16| protein coding| ENSTO0C00338984 | ENSPO00Q0345047

ATGGCEGACCTTEATTCGCCTCCGARGCTETCAGGGGTGCAGCAGLCGTCTGAGEGEETE
GGAGGTGGCCECTECTCCGARATCT CCGUTGAGCTCATTCGCTCCCTGACAGRGCTGCAG
GAGCTGGAGGCTGTATACGARCGGCICTECEGCGACGAGRARGTGETGEAGRGRAGAGCTG
GATGCICTTTTGGAACARGCAARACACCATTGARAGTAAGATCGETCACTCTCCACCGARTG
GGTCCTAATCTGCAGCTGATTGAGGEAGATGCARAGCAGCTGECTEGARTGATCACCTTT
ACCTGCRACCTGGCTGAGRATGIGTCCAGCARRGT TCETCAGCTTGACCTGGCCAAGARC
CGCCTCTATCAGGCCATTCAGAGAGCTGATGACAT CTTGGACCTGARGTTCTGCATGGAT
GEAGTTCAGACTGCTTTGAGGAGTGARGATTATGAGCAGGCTGCAGCACATACTCATCGC
TACTTGTGCCTEGEGACRAGT CGETCATTGAGCTCAGCCEACAGGGCAAAGAGGGGAGCATG
ATTCGATGCCAACCTEAAATTECTGCAGGAAGCTGACGCAACGTCTCARAGCCATTGTGECA
GREARGTTTGCCAT TGCCACCAAGGAAGETGATCTGCCCCAGETGGAGCGCTICTTCAARG
ATCTTCCCACTGCTGGGTT TGCATGAGGAGGGATTAAGARRAGTTCTCGGAGTACCTTTRE
AAGCAGGTGGCCAGTARAGCTGAGGAGAATCTGCTCATGETGCTGGEGACAGACATGAGT
GATCGGRGAGCTGCAGTCATCTTIGCAGATACACT TACTCTTCTGT I TGRAGGEATTGCC
CGCATTGTGGAGACCCACCAGCCARTAGTGGAGACCTATTATEGGGCCAGEGRGACTCTAT
ACCCTGATCAAATATCTECAGGTGGAATGTCACAGACAGGTGEAGRACGTGGTAGACAAG
TTCATCAAGCARRGGGACTACCACCAGCAGT TCCGGCATGTTCAGARCAACCTGATGAGA
AATTCTACARCAGAARRARTCGAACCAAGAGAACTGGACCCCATCCTGACTGAGGTCACC
CTGATCARTGCCCGCAGTGAGCTATACT TACGCT TCCTCARGARGAGGAT TAGCTCTGAT
TTTGAGETGGEAGACTCCATGGCCTCAGAGGRAGTARRGCARGAGCACCRGAABTETCIG
GACARACTCCTCRATRACTGCCTTTTGAGCTGTACCATGCAGGAGCTARTTGGCTTATAT
GTTACCATEGAGGAGTACT TCATGAGGGAGACTGTCAATARGECTETGECTCTGGEACACC
TATGAGRAGGGCCAGCTGACAT CCAGCATGGTEGATGATGTCTTCTACATTGTTAAGRAG
TGECATTGGGLGEECTCTGTCCAGCTCCAGCATTGACTGTCICTGTGCCATGATCARCCTC
GCCACCACAGAGCTGEAGTCTEGACT TCAGGGATGITCTETGTARTARGCTGCGRATGEREC
TTTCCTGCCACCACCTTCCAGGACATCCAGCGCEEEETGACARGTECCGTGARCATCATE
CACAGCAGCCTICCAGCRAGGCAARTTTGACRCAARAGGCATCGAGAGTACTGACGAGGCGE
AAGATGTCCTTCCTGGTGACTCTGAACAACGTGRRAGTCTGCAGTGAARRCATCTCCACT
CTGAAGRAGACACTGGAGAGTGACTGCACCRAGCTCT TCAGCCAGGGCATTGCACGGEGAG
CAGECCCAGECCAAGTTTGACAGCTGCCTTTCTGACT TGECCECCGTEGTCCAACAARTTC
CGAGACCTCTTGCAGGAAGEGCTGACGGAGCTCAACAGCACAGCCATCARGCCACAGETG
CAGCCTTGGATCAACAGCTTTTTCTCCGTCTCCCACAACATCGAGGAGGARGRATTCAAT
GACTATGRGGCCAACGACCCTTGEETACAACAGTTCATCCTTARCCTGGAGCAGCARATG
GCAGAGTTCRAGGCCAGCCTGTCCCCGETCATCTACGACAGCCTARCCGECCTCATGALT
AGCCTTGTTGCCGTCEAGTIGEAGRAAGTGEGTGCTGAARTCCACCTTTARCCGGCTGEGT
GGETCTGCAGTTTGACAAGGAGCTGAGGETCGCTCATTGCCTACCTTACCACGETGACCACT
TGEGACCATCCGAGACARGTTTGCCCGGECTCTCCCAGATGECCACCATCCTCAATCTGEAG
CGEETGRCCGAGATCCTCEAT TACTGGGEACCCAATTCCGECCCATTGACGTGECGCCTC
ACCCCTECTGAAGTGCGCCAGETGCTGECCCTGCEGATAGACTTCCGCAGTGAAGATATC
AAGAGGCTGCGCCTGTAG
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Fig. 8

SEQ ID No. 8

CoG4

>ENSGO0000103051 (|16 protein_coding|ENSTC0000213329 | ENSPO0000219329
ATGGGGACCARGATGECGGACCTTGATTCEGCCTCCGAAGCTGTCAGGGGTGCAGCAGCCE
TCTEAGGEGETGEEAGETGGUCGCTECTCCCGARATCTCCGCTGAGCTCATTCECTCCCTG
ACAGRGCTGCAGGAGCTGGAGGUTGTATACGRACGECTCTECGECGRGGAGRARAGTGGTS
GAGAGAGAGCTEGATGCTCT TTTGGAACAGCARARCACCATTGARAGTAAGATGGTCALT
CTCCACCGAATGEGTCCTARATCTGCAGCTGAT TGAGGCCAACCTGRARATTGCTGCAGGAA
GCTGAGCAACGTCTCAARAGCCATTGTGECAGAGAAGFTTGCCATTGCCACCARGEGARGET
GATCTGECCCCAGGTGRAGCECTTCTTCAAGATCTTCCCACTGCTGERTTTGCATGAGGAG
GGATTARGARRAGTTCTCGGAGTACCT TTGCARGCAGGTGGLCAGTARRGCTGAGGAGAAT
CTGCTCATGGTGCT GEEGACAGACATGAGT GATLGGAGAGUTGCAGTCATCTTTGCAGAT
ACACTTACTCTTCTGTTTGAAGEGAT TGCCCGCATTGTGGAGACCCACCAGCCARTAGTG
GAGRACCTATTATGGGCCAGGGAGACTCTATACCCTGATCARATATCTGCAGGTGGRATGT
GACAGACAGGTGCAGRAGGTCGETAGACAAGT TCATCARGCARRGEGACTACCACCAGCAG
TTCCGGCATGTTCAGRACARCCTGATGAGARATTCTACAACAGAAARAATCGRACCAAGA
GRRCTGGACCCCATCCTGACTGAGETCACCCTGATGARTGCCCGCAGTGAGCTATACTTA
CGCTICCICAAGAAGAGGAT TAGCTCTGATTTTGACGTGGGRAGACTCCATGGCCTCAGAG
GARAGTARAGCAAGAGCACCAGAAGTGTCTGGACARRCTCCTCAATAACTGCCTTTTGAGC
TGTACCATGCAGGAGCTRATTGGCTTATATGTTACCATLGAGGAGTACTTCATGAGGGAG
ACTGTCRATARGGCTETGGECTCTGGACACCTATGAGAAGGGCCAGCTGACAT CCAGCAT
GTGGATGATGTCTTCTACATTGTTARGARGTGCATTGGGCGGRCTCTGTCCAGCTCCAGE
ATTGACTGICTCTGTGCCATGATCARCCTCGCCACCACAGAGCTGGAGTCTGACTTCAGG
GATCTTCTGTGTARTRAGCTCCGEATEGECTTITCCTGCCACCACCTTCCAGGACATCCAG
COCGEEETEACARGTGCCGTGARCATCATGCACAGCAGCCTCCAGCARGGCAARTTTGAC
ACARRAGGCATCGAGAGTACTGACGAGGCGAAGATGTCCTTCCTGGTGACTCTGAACAAC
GTGGAAGTCTGCAGTGARRACATCTCCACTCTGARGARGACACTGGAGAGTGACTGCALCC
AAGCTCTTCAGCCAGGECATTGGAGGGGAGCAGGCCCAGGCCAAGT TTGACAGCTGCCTT
TCTGACTTGGCCGCCATETCCAACARATTCCGAGACCTCT TGCAGGAAGGGCTGACGEAG
CTCAACAGCACAGCCATCARGCCACAGGTGCAGCCTTGGATCAACAGCTTITTTCTCCGTC
TCCCACAACATUGAGGAGGARGAATTCARTGACTATGAGGCCAACGACCCTTGGGTACAR
CAGTTCATCCTTARCCTGGAGCAGCARATGGCAGAGT TCAAGGCCAGCLTGTCCCCERTC
ATCTACGACAGCCTARCCGGLCTCATGACTAGCCTTGTTGCCGTCGAGT TGGAGRARAAGTG
GTGCTGARATCCACCTTTARCCGGCTEEGTGETCTGCAGT TTGACARGGAGCTGAGGTCG
CTCATTGCCTACCTTACCACGGTEACCACCTGEACCATCCGAGACRAGTTTGCCCGGCTC
TCCCAGRTGGCCACCATCCTCAATCTGGAGCGEETGACCGAGATCCTCEAT TACTGGEGA
CCCAATTCCGECCCATTGRCGTGECECCTCACCCCTGCTGARGTCCGCCAGETGCTGECC
CTGCEGATAGACTTCCGCAGTGARGATATCAAGAGGCTGCGCCTGTAG
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Fig. 9

SEQ ID No. S

FDFT1
>ENSGD0000075459] 8 [protein_coding|ENST00000220584 | ENSPO0D00220584
ATGGAGTTCGTGARATGLCTTGGCCACCCCGARGAGTTCTACARCCTGETEGCGCTTCCGE
ATCGGGEECARGCGEARGGTGRT GCCCAAGATGEACCAGGACTCGCTCAGCAGCAGLLTS
AAAACTTGCTACRAGTATCTCRAATCAGACCAGTCGCAGTTTCECAGCTGTTATCCAGGLG
CTGGATGEGGEAAAT GCGCAARCGCAGTGTGCATATTTTATCTGETTCTCCGAGCTCTGGAC
ACRCTGGARCATGACATGACCATCAGTGTGEARARGAAGETCCCECTGTTACACARCTTT
CACTCTTTCCITTACCRACCAGACTGGCGETTCATGEAGAGCARGEAGARGGATCGCCAG
GTGCTGGRGGACTTCCCARCGATCTCCCTIGAGTITTAGRAATCTGECTGAGAAATACCAA
ACRGTGATTGCCEACATTTGCCGRAGAATGGECATTGGEATGGECAGAGTTTTTGEATARG
CATGTGACCTCTGAACAGGAGTGEEACAAGTACTGCCACTATGTTGCTGEECTEETLGEA
ATTGGCCTTTCCCGTCTTTTCTCAGCCTCAGAGT TTGRRGACCCCTTAGT PGETGALGAT
ACARGRACGTGCCAACTCTATGGGCCTGITTTTGCAGARARCARACATCATCCGTGACTAT
CTGGARGRCCAGCAAGGAGGARGAGAGTTCTGECCTCARGACETTTGEAGCAGGTATGTT
ARGARGTTAGGGGATTT TGCTARGUCGRAGRATATTGACT TEGCCETGCAGTGCCTGAAT
GARCTTATAACCARTGCACTGCACCRCATCCCAGATGTCATCACCTACCTTTCGAGACTC
AGARACCAGAGTGTGTTTAACTTCTGTGCTATTCCACAGGTGATGGCCATTGCCACTTTG
GCTGCCTGTTATRATARCCAGCAGGTGTTCAAAGGGECAGTGARGATTCGGARRGGELAA
GCAGTGRCCCTGATGATGGEATGCCACCARTATGCCAGCTGTCARAGCCATCATATATCAG
TATATGGAAGRGATTTATCATAGAATCCCCGACTCAGACCCATCTTCTAGCARAACARGG
CAGATCATCTCCACCATCCGGACGCAGAATCTTCCCARCTGTCAGCTGATT TCCCGARGE
CACTACTCCCCCATCTACCTGTCGTTTGTCATGCT TTTRGECTECCCTGAGCTGGCAGTAL
CTGRCCACTCTCTCCCAGGTAACAGARGACTATGTTCAGACTGGAGAACACTGA
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Fig, 10

SEQ ID No. 10

PECI

>ENSGO0000158721{6|protein_coding |ENSTO0000380125|ENSPOD000369468
ATGAGAGCCAGTCAGARAGGACTTTGAAAATTCAATGAATCAAGTGAAACTCT TGARAARG
GATCCAGGARACGARGTGRAGCTRAAACTCTACGCGCTATATARGCAGGCCACTGARGGA
CCTTGTARCATGCCCARACCAGGTGTATTTGACTTGATCARCAAGGCCAAATGGEACECA
TGEGAATGCCCTTGGCAGCCTGCCCRAGGAAGCTGCCAGGCAGAACTATCTGGATTTEGTG
TCCAGTTTGAGTCCTTCATTGCARTCCTCTAGTCAGCTEGCACCCTECAARCAGACAGGARA
TCAACTGGETTTGARACTCTGGTGETGACCTLCGAAGATGECATCACARAGATCATGTTC
ARCCGGCCCARARRGARRRATGCCATAARCACTGAGATGTATCATGAARTTATGCGTGCA
CTTAARGCTGCCAGCARGEGATGACTCAATCATCACTGTTTTAACAGGARATGGTGACTAT
TACAGTAGTGGEAATGATCTGACTARCTTCACTGATATTCCCCCTGGTGGAGTAGAGGAG
AARGCTARARATAATGCCGTTTTACTGAGCGGAAT TTGTGGGCTGTTTTATAGATTTTCCT
AAGCCTCTGATTGCAGT GEGTCAATGET CCAGCTGTEEGCATCTCCGTCACCCTCCTTGGE
CIATTCGATGCCGIGTATGCATCTGRCAGGGCARCATTTCATACACCATTTAGTCACCTA
GGCCARAGTCCGGRAGGATGCTCCTCT TACACTTTTCCGRAGATARTGAGCCCRGCCAAG
GCRACAGAGATGCTTATTTTTGGARAGARGTTARCACCCGECAGAGECATCTGCTCAAGGA
CTTGTTACTGARGT ITTCCCTGATAGCACT T TTCAGARRGAAGTCTGGACCAGEGCTGRAG
GCATTTGCARAGCTTCCCCCARATGCCTTGAGRATT TCARAAGAGGTAATCAGGARARGA
GAGAGAGAAAARCTACACGCTGTTAATGCTGARGAATGCAATGTCCTTCAGGGARGRTGGE
CTATCAGATGAATGCACAAATGCTGTGETGAACTTCTTATCCAGRAAATCAAARCTGTGA
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Fig, 11

SEGQ ID No, 11

PECI

>ENSGO0000198721 6(protein_coding | ENST00000380114 |ENSPO0O000369457
ATGTATCATGRAAATIATGCGTGCACTTARAGCTECCAGCAAGGATGACTCAATCATCALT
GTTTTARCAGGARATCGTIGACTATTACAGCTAGTGGEAATGATCTGACTARCTTCACTGAT
ATTCCCCCTGETGGAGTAGAGGAGARAGCTARARATART GCCOTTTTACTGAGEGAATTT
GIGGGCTGITTTATAGATTTTCCTARGCCTCTGATTGCAGTGGTCAATGGTCCAGCTGTS
GGCATCTCCGTCACCCTCCTTGGGCTATTCGATGCCGTGTATGCATCTGACAGGGCAACA
TTTCATACACCATTTAGTCACCTAGGCCARAGTCCGGARGGATGCTCCTCTTACACTTTT
CCGARGATAATGAGCCCAGCCARGGCRACAGAGATGCTTATTTTTCGARAGAAGTTAACA
GCGGGAGAGGCATGTGCTCARGGACTTGTTACTGAAGTTTTCCCTGATAGCACTTTTCAG
ARRGAAGTCTGGACCAGGCTGAAGGCATTTGCARRGCTTCCCCCARATCCCTTGAGRATT
TCARBAGAGGTAATCAGGARARGACAGACAGARRARCTACACGCTETTARTGCTGAAGRA
TECAATGTCCTTCAGGGRAGATGGCTATCAGATGAATECACARATGCTGTGETGAACTTC
TTATCCAGARRATCAARACTGTGA
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Fig. 12

SEQ ID No. 12

PECI
>ENSGO0000198721|6]protein_coding|ENST00000380118 |ENSPO0000365461
ATGGCGATGECETACTIGECT TGGAGACTGECECEGCETRCGTETCCEAGTTCTCTGCAR
GTCACTAGTTICCCGGTAGTTCAGCTGCACATGAATAGRACAGCAATGAGRGCCAGTCAG
ARGGRCTTIGARAATTCAATGARTCAAGTGARACTCTTGARAAAGGATCCAGGRAACGAR
GTGAAGCTARRACTCTACGCGCTATATAAGCAGGCCACTGARGGACCTTGTAACATGCCC
ARACCAGGTGTATTTGACTTGATCAACARGGCCAAATGGEACGCATGGARTGCCCTTGRT
AGCCTGCCCRAGGAAGCTECCAGGCAGAACTATGTGGAT TTGGTGTCCAGT TTGAGTCCT
TCATTGERATCCTCTAGTCAGETGGAGCCTGEAACAGACAGGARATCAACTGEETTGAA
ACTCTGGIGGTGACCTCCEARGATGGCATCACRARGATCATGT TCAACCEECCCARARAG
ARBARTGCCATAAACACTGAGATGTATCATGARATTATGCETGCACTTARAGCTGECCAGE
ARGGATGACTCARTCATCACTGT T T TARCAGGARAT GETGACTATTACAGTAGTGGGAAT
GRTCTGACTARCT TCACTGATAT TCCOCCTGETGGAG TAGAGCAGARAGCTAARAATAAT
GCCETTTTACTGAGGGAATTTGTGGGCTGTTITATAGAT TTTCCARGCCTCTGATTGCA
GTGGETCARTGGTCCRAGCTGTGGECATCTCCGTCACCCTCCTTGGECTATTCGATGCCGTG
TATGCATCTGACAGGGCARRCATTTCATACACCATTTAGTCACCTAGGCCARAGTCCGGAR
GEATGCTCCTCTTACACTTTTCCGARGATAATGAGCCCAGCCAAGGCAACAGAGATGCTT
ATTTTTGGARAGARGTTAACAGCGGGAGAGGCATGTGCTCARGGACTTGTTACTGAAGTT
TTCCCTGATAGCACTTTTCAGAARGAAGTCTGGACCAGECTGARGGCATFTGCARAGCTT
CCCCCARRTGCCTTGAGRAT T TCAARAAGAGGTAATCAGGARAAGAGAGAGAGARRRACTA
CACGCTGTTAATGCTGAAGARTGCAATGTCCTTCAGGGRAGATGGCTATCAGATGAATGE
ACRAATGCTGTGETGARCTTCTTATCCAGAARATCAAARCTGTGA
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Fig. 13

SEQ ID No. 13

PECI

>ENSG00000198721|6|protein coding|ENSTO0000361538|ENSPO0O000354737
ATGAATAGAACAGCAATGRAGAGCCAGTCAGAAGGACTTTGAARATTCARTGARTCARGTG
ARRCTCTTGAAAAAGCATCCAGGARACGAAGTGARGCTAAARCTCTACGCECTATATAAG
CAGGCCACTGAAGGACCTTGTAACATGCCCARACCAGGTGTATTTGACTTGATCARACRAG
GCCAARTGEEACGCATGEAARTGCCCTTEECAGCCTGCCCAAGGAAGCT GCCAGGCAGAAL
TATGTGGATTTGGTCICCAGTITGAGTCCT TCATTGGAATCCTCTAGTCAGGTGGAGCCT
GGARCAGACAGGARATCARCTGGGTTIGARACTCTGETGETGACCTCCGRAGATGECATC
ACAARGATCATGTTCAACCGGCCCARAARGARARRTGCCATAAACACTGAGATETATCAT
GAAATTATGCGTGCACTTAARGCTGCCAGCARGGATCACTCAATCATCACTGTTTTARCA
GGRAARTGEGTGACTATTACAGTAGTGGGAATGATCTGACTAACTTCACTGATATTCCCCCT
GGTGCRAGTAGAGGACAANGETARARRTAATGCCETT T TACTGAGGEAATTTEGTCGGLTGET
TTTATAGRTITTCCTAAGCCTCTGATTGCAGTGGTCAATGGTCCAGCTGTEGEGCATCTCC
GTCACCCTCCTTGEECTATTCGATGCCGTGTATGCATCTGACAGCGGCAACATT TCATACA
CCATTTAGTCACCTAGGCCAAAGTCCGEARGGATGCTCCTCTTACACTTTTCCGARGATA
ATGAGCCCAGCCARAGGCAACAGAGATGCTTATTTTTGGAARGRAGT TARCAGCGGGAGRS
GCATGGCTCAAGGACTTGT TACTGRAGT TTTCCCTGATAGCACTITTCAGARAGAAGTC
TGGACCAGGUTGAAGGCAT T TGCAAAGCT TCCCCCAAATGCCTTGAGAATTTCAARAGAG
GTAATCAGGAARAGAGRGAGAGARARACTACACGCTET TAATGCTGRAGAATGECAARTGTC
CTTCAGGGAAGATGGCTATCAGATCARTGCACARATGCTGTGGTGRACTTCTTATCCAGA
AARTCAARACTGTGA
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Fig. 14

SEQ ID No. 14

PECI

>ENSG006000158721 [ 6] protein_coding |ENST00000380120 [ENSPOUC00369463
ATGTTCAACCGGCCCAARAAGRARRATGCCATARACACTCGAGRTGTATCATGARATTATG
CGIGCACTTARRGCTECCAGCAAGGATGACTCARTCATCACTGTITTARCAGGAAATGET
GRCTATTACAGTAGTGGGAATGATCTGACTAACTTCACTGATATTCCCCCTGGTGGAGTA
GRAGGAGAAAGCTARRAATAATGCCCTTITACIGAGEEAATTTRTGGGCTGTTTITATAGAT
TTTCCTAAGCCTCTGATTGCAGTGETCAATGETCCAGCTETEGECATCTCCGTCACCCTC
CTTGGGCTATTCGATGCCGTGTATGCATCTGACRGGECRACATTTCATACACCATTTAGT
CACCTAGGCCAAAGTCCGEARGEATGCTCCTCTTACACTT T TCCCARGATAATGAGCCCA
GCCAAGGCRACAGRGATGCTTATTTTTGGAARGAAGT TAACAGCGEEAGRAGGECATGTECT
CRAGGACTTGTTACTGAAGTTT TCCCTGATAGCACTTTTCAGRRAGAAGTCTGEACCAGE
CrEAAGGCATTTGCARRGCTTCCCCCARATGCCTTGACGARTTT CAAAAGAGGTAATCAGE
AAAAGACGAGAGAGAAARACTACACGCTGTTAATGCTGARGRATGCARTGICCTTCAGGGA
AGATGGCTATCAGATGAATGCACAAATGCTGTGGTGARCTTCTTATCCRGARRATCARAR
CTGIGA
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Fig, 15

SEQ ID No. 15

CTNNDZ

>ENSGD0000169862 |5 |protein coding |ENSTO0000353640) ENSPOC0O00352661
ATGTTTGCGRAGEAAGCCGCCEEGCECCECECCT TTGEGEAGCTATGCCTGT TCCAGACCAG
CCTTCATCAGCCTCAGAGRAGACGAGT TCCCTGAGCCCCGGCTTAARCACCTCCARLGGS
GATGGCTCTGAAACAGARACCACCTCTGUCATCCICGCCTCAGT CARRGARCAGGRATTA
CAGTTTGARAGGCTGACCCGACAGCTGCAGECTGAACGGCAGAT CATAGCCAGCCAGCTS
GAGCGATGCAAGCTCGGATCCRAGACTGGCAGCATGAGCAGCATGAGTTCAGCAGARGAG
CAGTTTCAGTGGCAGTCACAACATGETCAARRAGATATCGAAGATGAGCTTACARCAGGT
CTCGAGCTEETEEACTCCTGTATTAGETCACTACAGEARTCAGEAATACTTGACCCACAG
GRITATTCTACAGGIGAARGGCCCAGCCTGCTCTCCCAGAGTGCACT TCAGCTCARTTCC
AARCCTGRRAGGGTCTTTCCAGTATCCGGCCAGCTACCATAGCARCCAGACCCTGGELCCT G
GGGGARACCACCCCTTCACAGCTCUCGGCCOGAGECACACRAGCCCEAGCTACCEGELLAL
AGCTTCAGCCRGEGCACGACCAGCCECECCGECCACCTEGCEGEGCCCEAGCCCELELCE
CCGCCELLGRCECCECCECEEEAGCCETTCHCELCCAGCCTGEECAGEGCCTICCACLTS
CCCEACGCGECCECCCECCECCECCECCECCGUGLTCTACTACTCCAGCTCCACGCTELCC
GCECCELLELECEHEGEEETCCCCECTGGCCECGCCCCARGECEETTICGCCCACCARGCTG
CAGCGCGGCEGECTCGGCLCCCGAGGECGCCACCTACGLCGCGCCECGCGGCTCCTCGLCT
AAGCAGTCECCCAGCCECCTGECCARGTCCTACAGCACCAGCTCGCCCATCRRCATCGTC
GIGETCCTCGECCGGCCTGTCCCCGATCCECETGACCTCGLUCCCCCACCGTGURGTCCACC
ATCTCCTCCTCGCCCATCCACCAGCTEAGCTCCACCATCEGCACGTACGCCACCCTGETCG
CCCACCARGCGCCTEETCCACGLGTCCGAGCAGTACAGCARGCACTCGUAGGAGCTGTAT
GCCACGGCCACCCTCCRAGAGGCCGGGUAGCCTGECAGCTGETTCCCGAGCCTCATACAGC
AGCCAGCATGEGCACCTGGECCCAGAGTTECGEEUCCTEGCAGTCCCCAGRACRCCRACATA
GATCCCATCTATGRAGACCECGTCTATCAGAAGCCCCCTATGAGGAGTCTCAGCCAGRGT
CAGGEGEEACCCTCTGCCGCCAGCACACACCGECACCTACCECACGAGCACAGCCCCATCT
TCCCOTGETETCEGACTCCGTCCCCTTGCAGCGCACAGGCAGCCAGCACGGCCCACAGAAT
GCCGCCGCGECCACCTTCCAGAGGGCCAGCTATGCCGCCEECCCAGCCTCCAATTACGEG
GACCCCTACCGACAGCTECAGTATTGTCCCTCTGTTGAGTCTCCATACAGCARATCCGRGC
CCTGECTCTCCCGCCTRRAGGCACCTTEGCCAGGTCCCCETCCATTGATAGCATTCAGRAA
GRATCCCAGAGRATTTGGATGGACAGACCCCGARCTGCCEEARGTGRTTCAGATGTTGCRG
CACCAGTTICCCTCGRTCCAGTCTAACGCGECAGCCTACTTGCARCACCTCTGTTTTEGA
GRACARCAAARTTARAGCCGAGATAAGGAGACAAGGAGGCATCCAGCTCCIGGETGEACCTG
TIGGATCATCEGATGACCGRRGTCCACCETAGTGCCTGTGGAGCTCTGAGRARCCTGETE
TATGGGAAGGCCARCGATGATAACAARATT GCCCTGARARACTGTGGTGGCATCCCAGCA
CTGGTGAGGTTACTCCGCRAGACGACTGACCTGEAGATCOGEGAGCTGCTCACAGGAGTC
CTTTGGARCCTCTCCICATGCGATGCACTCARRATGCCARTCATCCAGGATGCCCTAGCA
GTACTGACCAACGCGGTGATTATCCCCCACTCAGGCTGEGARRATTCGCCT CTTCAGGAT
GATCEEAAARTACAGCTGCATTCATCACAGGTGCTGCETAACGCCACCGEE TGCCTARGE
BATGTTAGTTCGGCCGGAGRGGAGGCCCGCAGRAGGATGAGAGAGTGTGATGGECTTACG
GATGLCT TGCTGTACGTGATCCAGTCIGCECTGEGEAGCAGTGAGATCEATAGUAAGACC
GTTGAARACTGTGTGIGCATTTTAAGGAACCTCTCETACCGECTEGCGGCAGRAACGTCT
CAGGGACAGCACATGGGCACCRACGAGLTGGACGEECTACTCTGTRGCGAEGCCAATEGLE
RAGGATGCTGAGAGCICTGEETGCTEGGECARGARCARGAREARARAGAARTCCCARGAT
CAGTGGTCAGTATATATCCGAGCCGCTGY CCGRARAGAGANGGECCTGCCCATCCTCGTC
GAGCTGCTCCGAATAGACARTGACCETGTGGTGTECLCEGTEECCACTGCECTGCGGRAC
BTGGECCTTGGACGTCAGRRATARGCGAGCTCATCGECARATACGCCATGCCAGACCTAGTC
CACAGGCTTCCAGGAGGGAACARCAGCARCARCACTGCAAGCARGGCCATGTCGGATGAC
BCRGTEACAGCTGTCTGCTGCACACTGCACGARGTGAT TACCAAGRRCATGGAGARCGCC
ARGGCCT TACGGEATGCCGETEECATCGAGAAGTTGETCGECATCTCCARAAGCARAGGA
GATAARCACTCTCCARARGTGGTCARGECTEGCATCTCAGGTCCTCARCAGCATGTGGCAG
TACCGAGATCTGAGGAGTCTCTACARAARGGATGGATGETCACAATACCACTTTGTAGCC
TCGTCTTCRACCATCGAGRGGGACCGECARRGGCCCTACTCCTCCTCCCGCACGCCLTCC
ATCTCCCCTRTGLECETGTCTCCCAACARCCGCTCAGCARGTGCCCCAGCT TCACCTLGE
GRARATGATCAGCCTCAARGAARGGARRACAGACTACGAGTECACCGGECAGCARCECCALT
TACCACGGRGCTAARGGCGAACACACTTCCAGGRAAGATGCCATEACAGCTCARRACALT
GGAARTTTCRAACTTTGTATAGGARTTCTTATGGTGCECCCECTGAAGACATCARRCACARD
CAGGTTTCAGCACAGCCAGTCCCACAGGRGCCCAGCAGARARGATTACGAGACCTACCRG
CCATTICAGAATTCCACAAGARATTACGATGAGTCCTTCTTCGAGGACCAGGTCCACCAT
CGCCCTCCCGCCAGCGRGTACACCATGCACCTBGETCTCAAGTCCACCGGCAACTACETT
GACTTCTRACTCAGCTGCCCGTCCCTACAGTGARCTGAACTATGARRCGAGCCACTACCCE
GCCTCCCCCBRCTCCTGGETGTGR
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Fig. 16

SEQ ID No. 16

CTNND2

>ENSGO0000169862 15| protein coding|ENSTO0000304623 | ENSPOO000307134
ATGTTTECEAGGARGCCGCCEBEECGCCECGC T T TGGEAGCTATGCCTGTTCCAGACCAG
CCTTCATCAGCCTCAGAGRAGACEAGT TCCCTGRAGCCCCGGLTTARRCACCTCLAALGEE
GATGGCTCTGAAACAGARRCCACCTCTGCCATCCTCGCCTCAGTCAAAGRRCAGGRATTA
CAGTTTGRAAGGCTGACCCGAGAGCTEGAGECTGRACGGCAGATCETAGCCAGCCAGCTS
GAGCGATGCAAGCTCGGATCCGAGACTGGCAGCATGAGCAGCATGAGTTCAGCAGAAGASR
CRGTTTCAGTGGECAGTCACARGATGGTCARRARGATATCGAAGATCAGCTTACRACAGST
CTCGAGCTGGETGEACTCCTGTAT TAGGTCACTACAGGARTCAGGAATACTTGACCCACAG
GATTATTCTACAGGTGARAGGCCCAGCCTCCTCTCCCAGAGTGCACTTCAGCTCAATTCC
RARCCTGAAGGGTCTTTCCAGTATCCGECCAGCTACCATAGCARCCAGRLCCTGGCCCTG
GGGGARACCACCCUTTCACAGCTCCCGGCCCGREEUACACARGCCCOAGCTACGGGLCAG
RGCTTCAGCCAGGGCACGACCAGCCECECCEECCACCTEECGEEGCCCGAGCLGLGLCE
CCGCCGCCELCELOGCCECEEEAGCCGTTCELGCCCAGCLTGEECAGLGCCTICCACCTE
CCCEACGCECCELCCECCELLELCELCECCELGECTCTACTACTCCAGCTCCACECTGLCC
GLGCCELCELECEEEEECTCCCCECTGECCECECCCCAGGECACTTCGCCCACCARGCTE
CAGCGLGECHECTCEECCCCCERGEECECCACCTACGLCGLGCCGLGLEELTCCTCGLCC
AAGCAGTCECCCAGCCGCCTGECCAAGTCCTACAGCACCAGCTCGCCCATCAALATCGTC
GTGTCCTCEGCCEECCTETCCCCGATCCGCETEACCTCGCCCCCCACCETGCAGTCCACT
ATCTCCYCCTCGUCCATCCACCAGCTGAGCTCCACCATCGECACGTACGLCACCCTGTCE
CCCACCARGCGCCTGETCCACGUGTCCGAGCAGTACAGCARGCACTCGCAGGAGCTGTAT
GCCACGECCACCCTICCAGAGECCEEECAGCCTEGCAGCTEETTCCCGAGCCTCATACAGE
AGCCAGCATGGGCACCTEGGCCCAGRGTTGCEGGLCCTGCAGTCCCCAGRACRCCACATA
GATCCCATCTATGARGACCGCGTCTATCAGARGCCCCCTATGAGGAGTCTCAGCCAGAGT
CAGGEGEACCCTCTGCCGLCAGCACACACCGECACCTACCGCACGAGCACAGCCCCATCT
TCOCCTGETGTCGACTCCETCCCCT TGCAGCECACAGGCAGCCAGCACGGLCCACAGAAT
GCCGCCGCGGCCACCTTCCAGAGGGCCAGC TATGCCGLCEGCCCAGCCTCCAATTACGCR
GACCCCTACCGACAGCTGCAGTATTGTCCCTCTGTTGAGTCTCCATACAGCARATCCGGE
CCTGCTCTCCCGCCIGARGGCACCTTEECCAGGTCCCCCTCCATTGATAGCATTCAGARA
GATCCCRAGAGRATTTGEATECAGAGACCCGEARCTGCCGGARGTGATTCAGATGTTGCAG
CACCAGTTTCCCTCGETCCAGTCTAACGCGECAGCCTACTTGCARCACCTCTATTTTGGA
GACAACAAAATTARAGCCGAGATRAGGAGACAAGGAGGCATCCAGLTCCTBETGGACCTG
TTGGATCATCCGATGACCGAAGTCCACCGTAGTGCCTGTGGAGCTCTGAGRAACCTGRTG
TATGGGASGGCCARCGATGATARCAARATTGCCCTGARAARCTGTGGTGGCATCCCAGCA
CTGETGAGGTTACTCCGCARGACGACTGACCTEGAGATCCEEGAGCTGGTCACAGRAGTC
CTTTGERACCTCTCCTCATGCGATECACTCARARTGCCAATCATCCAGGATGCCCTAGCR
GTACTGACCAACGCGETGATTATCCCCCACTCAGGCTGGGAARATTCGCCTCTTCAGGAT
GATCGERARRTACAGCTGCATTCATCACAGGTGCTGCETAACGCCACCGGETGCCTAAGE
ARTGTTAGTICGGCCGERAGAGGAGECCCCCAGRRAGEATGAGAGAGTGIGATGGGCTTACG
GATGCCTIGCTGTACETGATCCAGTCTGCGL TGEECARCAGTGAGATCGATAGCARGACC
GTTGARAACTGTGTIGTRCATTTTAAGEGAACCTCTCGTACCGECTGGCGGCAGRARCATCT
CAGGEACAGCACATGGGCACGEACGAGCTGGACGEGCTACTCTGTCECCAGGCCAATGEE
AAGGATGCTGAGAGCTCTGGGTCCTGEEECAAGARGARGAAGARARAGARATCCCARGAT
CAGTGGEGATGGAGTAGERACCTCTTCCAGACTGTGCTGARCCACCARARGGGATCCAGATG
CIGTGGCACCCATCAATAGTCAAACCCTACCTCACACTGCTCTCTGAGTGCTCABATCCA
GACACGCTGGAAGGGGCEGCAGGCGCCCTGCAGAACTTGGCTGCAGGGAGCTGEAAGTGE
TCAGTATATATCCCAGCCGCTGTCCGARARAGRGARRGGCCTGCCCATCCTCGTEGRECTG
CTCCGARTRAGACAATGACCGTETGCTGTGCGLCEETEECCACTGCGCTGLGEARCATEGCC
TTGGACGTCAGRRATARGGAGCTCATCGGCARATACGCCATECGAGACCTAGTCCACAGS
CTTCCAGGAGGGRAACAACAGCAACARCACTGCARGCAAGGCCATGTCELGATGRCACAGTG
ACAGCTETCTGCTGCACACTGCACGAAGTEAT TACCARGAACATGGAGRACGCCAAGGCC
TTACCGGATGCCEETEECATCCAGRAGT TEETCGECATCTCCARAAGCAANGGAGATARA
CACTCTCCARARGTGETCAAGGCTGCRTCTCRGGTCCTCRACAGCATGTEGCAGTACCGA
GATCTGAGGAGTCTCTACAAARAGGAT GGATGETCACAATACCACTT TGTAGCCTCGICT
TCAACCATCGAGAGGGACCGGCAARGECCCTACTCCTCCTCCCGCACGCCCTCCATCTCC
CCTGTGCGECGTETCTCCCAACAACCGC TCAGCAAGTGCCCCAGCTTCACCTCGGGABATE
ATCAGCCTCRARGAARGGARANCAGACTACGAGTGCACCEECAGCRACGECCACCTACCAC
GGAGCTAAAGGCCAACACACTTCCAGGAARGATGCCATGRCAGCTCAARACACTGGARATT
TCARCTTTGTATAGGAATTCT TATGGTGCGCCCGCTGARGACATCARRCACARCCAGETT
TCAGCACAGCCAGTCCCACAGGAGCCCAGCAGAARAGATTACGAGACCTACCRECCATTT
CAGRATTCCACAAGRARTTACGATGAGTCCTTCTTCGAGEACCAGETCCACCATCGECCT
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CCCGCCAGCGAGTACACCATGCACCTGGETCTCAAGTCCACCGECAACTACGTTGACTTC
TACTCAGCTGCCCGTCCCTACAGTGARCTGAACTATGAARCGAGCCACTACCCGGCCTCC
CCCGACTCCTGGETGTGA

Fig. 16 (continued)
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Fig, 17

SEQ ID No., 17

NSMCEL
>ENSG00000169182116 | protein_coding] ENSTO0000358787 | ENSPOOD00351638
CCCTATCCGCTAGCGCEETEECATGCGCTTGGECTCCCTGTICETTCCCACATECAGGEET
AGCACARGGAGAATGLGLGTCATGACT GATGTCCACCGECECTTCCTCCAGTTECTGATG
RCCCATGGCGTGCTAGAGGRATGGEACETGAAGCGCTTGCAGACGCACTGCTACARGGETC
CATGACCGCAATGCCACCGTAGATAAGTTGGAGGACTTCATCAACARCATTAACAGTGTC
TTGEAGTCCTTGTATATTGAGRTAAAGAGAGGAGTCACGGAAGATGAT GGGAGRCCCATT
TATGCGTTGETGAATCTTGCTACARCTTCAATTTCCARARTGGCTACGGATTTTGCAGAG
AATGRACTGEATTTGTT TAGARAGGCTCTGEGAACTGAT TATTEACTCAGARACCTTGCGT
CTTCCACABACATATTGA
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Fig. 18

SEQ ID No. 18

NSMCEL

>ENSGO00001659189| 16 [protein_coding|ENSTOD000361438] ENSPOOO0B0355077
ATGCRAGGGCAGCACARGGAGAATGEECETCATGACTGATGICCACCGGCGCTTCCTCCAG
I TGCTGATGACCCATGECGTGCTAGAGGAATGECACCTGARGCGCTTECAGACGCACTGC
TACARGGTCCATGACCGCAATGCCACCGTAGATARGTTGGAGGACTTCATCARCARCATT
ARCAGTGICTTGGAGTCCTTGTATATTGAGATAAAGAGAGGAGTCACGCRAGATGATEEE
AGACCCATTTATGCGITGGTGAATCTTGCTACAACTTCAATTTCCARAATGGCTACGGAT
TTTGCAGAGAATGAACTGGATTTGT T TACARAGGCTCTGGAACTGAT TATTGACTCAGAR
ACCGGCTTTGCGTCTTCCACAAACATATTGRACCTGGTTGATCAARCT TRARRGGCAAGAAG
ATGAGEAAGRAGGRAGCGEAGCAGGTGCTGCAGAAGTTTGTTCARAACARGTGGECTEATT
GAGRAGGAAGGGGAGTTCACCCTECACGGCCGGGCCATCCTGEAGRTGGAGCAATACATC
CGGEAGACGTACCCCGACGCEGTGAAGATCTGCARTATCTGTCACAGCCTCCTCATCCAG
GGTCRAAGCTGCGARACCTCTGGEATCAGGATGCACTTACCCTGCGTGECCARGTACTTC
CAGTCGRATGCTGRACCGCGCTGLCCCCCACTGCAACGACTACTGECCCCACGAGATCCCA
RRAGTCTTCGACCCTGAGAAGCGAGAGGGAGTCTGEIGTCTTGAAATCGARCARARAGTCC
CTGCGGTCCAGGCAGCATTAG
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Fig, 19

5EQ ID Ne, 10

NSMCE1
>ENSG00000169189]16|protein_coding|ENST00000311505| ENSPO0000310853
GTCCACCTIGCERCCGTATCCGCTAGCGCGGLCTEEEATECECTTEGELTCCCTGTITCET
TCCCACATGCAGEGCAGCACANGGAGAATEEGCETCATGACTGATGTCCACCGGCGLTIC
CTCCAGTTGCTCGATGACCCATGECETGCTAGAGGAATGGEACGTGRAGCGCTTGCAGACG
CACTGCTACAAGGTCCATGACCGECAATGCCACCGTAGATARGTTGRAGGRCTTCATCAAC
AACATTAACRGTGTCTIGGAGTCC I TGTATAT TGAGATARAGAGAGGAGTCACGGAAGAT
GATGGEGAGRCCCATTTATGCGTTGEGTGAATCTTGCTACAACTTCARTTTCCARARATGGCT
ACGBATTTTGCAGAGAATGAACTGGATTTGTTTAGAAAGGCTCTGGAACTGATTATTGAC
TCAGAARCCGGCTTTGCGTCTTCCACARACATATTGAACCTGETTGATCAACTTARAAGEL
RAGRAAGATGAGGAAGRRGGAAGCGAGGTGCTGCAGAAGTTTGTTCARAACRAGTGGCTGA
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Fig. 20

SEQ ID Ro. 20

RTELC1
>ENSGO0000163388| 3 |protein_coding |ENST00000295588 | ENSPO0OQ00255588
ATGEAGTGETGEECTAGCTCGCCECTTCGECTCTEECTEGCTETTETTCCTCCTECCCTCA
GCECAGBGCCGCCAGARAGGAGTCAGGTTCARRATGCAAAGTATTTATTGACCRARTTRAC
AGGTCTTTGGAGARATTACCGAACCATGTTCAAGTCARRAACTGCAGCTGCTACCATEGTGTC
ATAGARGAGGATCTAACTCCTTTCCGAGGAGGCRTCTCCAGGARGATGATGGCAGAGGTA
GTCAGRCGEAAGCTAGGGACCCACTATCAGATCACTARGRACAGACTGTACCEGGRAARAT
GACTGCATGTTCCCCTCAAGGTGTAGTGETGT TGAGCACTTTAT TTTCGARGTGATCGGE
CGTCTCCCTGACATGEAGATCCTCATCAATGTACGAGATTATCCTCAGGITCCTARATGS
ATGGAGCCTGCCATCCCAGTCTTCICCTTCAGTAAGACATCAGAGTACCATGATATCATG
TATCCTGCTTGRACATT TTGEEARGGEGGACCTECTGTTTGECCARTTTATCCTACAGET
CTTGGACGGTGEEACCTCTTCAGAGRRGATCTGCTRAAGETCAGCAGCACAGTGGCCATGE
BARAAGRARARCTCTACAGCATATTTCCGAGGATCARGGACARGTCCAGRACGAGATCCT
CICATTCTTCTGTCTCGGRAARACCCARAACTTCTTGATGCAGAATACACCARAAACCAG
GCCTGGRAATCTATGAAAGATACCTTAGGARAGCCAGCTGCTAAGGRTGTCCATCTTGTG
GATCRACTGCARATACRAGTATCTGTTTRAATTTTCGAGCCETAGCTGCAAGTTTCCGETTT
AARCACCTCTITCCTGETGTGECTCACTIGTTTTICCATGTTGETGATGAGTGCGCTAGAATTC
TTCTATCCACAGCTGRAGCCATGGETTICACTATATCCCAGTCARARCAGRTCTCTCCAAT
GTCCAAGAGCTGTTACAATTIGTAARAGCAAAT GATGATGTAGCTCARGAGATTGCTGAA
AGGGGAAGCCAGTTTATTAGGRACCATTTGCAGATGGATGACATCACCTGTTACTGGEAG
AACCTCTTGAGTGRATACTCTARRTTCCTGTCTTATAATGTAACGRGARGGARAGGTTAT
GATCARATTATTCCCAAAATGTTGAARACTGAACTATAG
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Fig. 21

SEQ ID No. 21

HB65T1
>ENSE0000013672012 | protein_coding|ENST00000259241 | ENSPOO000259241
ATGCEGCGECEGCELGCCEECGECAGGACCATGETTGAGCECECCAGCAAGTTCGTECTE
GTGGTGGCGEECTCEGTGTGCTTCATGCTCATCT TETACCAGTACGCGGECCCAGGACTE
AGCCTGGEECECECCCEECEECCECECGCCECCCAACGACCTEGACCTETTCCCCACACTD
GACCCCCACTACGAGAAGAAGTACTACTTCCCGGTCCECEAGCTEERGCECTCECTGLET
TTCEACATGAAGGGCGACEACGTEATCGTCTTCCIGCACATCCAGRAGACEGGCGECACT
ACCTTCGGCCGCCACCTCGTGCAGAACGTACGCCTCGAGGTECCGTGCEACTECCEECCC
GECCAGRAGAARGTGCACCTEGCTACCGGCCCARCCGCCGCEAGACTTGECTCTTCTCCOGT
TICTCCACCGGCTGRAGCTECGEECTGCACGCCEACTGGACLGAGCTCACCAACTGCGTG
CCCGECGTGCTGGEACCECCECEACTCCELCGCECTECGCACGCCCRAGEAAGTTCTACTAC
ATCACCCTGCTACCGAGACCCCGTGTCCCGLTACCTGAGCGAGTGGLGECATETACAGRGS
GGTGCCACGTGGAAGRCGTCG T TGCATAT GTETGATGGGCGCACGCCCACECCPCAGGAR
CIGCCGCCCTGCTACGAGGGCACGGACTGETCEGECTGCACELTACAGGAGTTCATGGAC
TGCCCGTACRACCTGGCCARCARCCGCCAGGTGCECATGCTGECCGACCTRAGCOTRETE
GGCTGCTACAACCTGTCCTTCATCCCCGAGGECAAGCEEECCCAGCTGCTELTCGABRGT
GCCAAGARGARCCTGUGEEGCATGECCTTCTTCGGCCTGACCGAGTTCCAGCGCARGACE
CAGTACCTGTTCGAGCGGACETTCAACCTCRAGTTCATCCGGCCCTTCATGCAGTACRAT
AGCACGCEEGECEREGCEECETGGAGGTGGATGARGACACCATCCEGCGCATCGAGRAGCTC
ARCGRCCTGGACATGECAGCTGTACGACTACGCCARGGACCTCTTCCAGCAGCGCTACCAS
TACAAGCGGCAGCTGGAGCGCAGGGAGCAGCGCCTGAGEAGCCGCGAGGAGCETCTGCTG
CACCGGGCCARGRAGGCACTGCCALGEEAGEAT GCCEACGAGCCEEECCECETGCCCACT
GAGGACTACATGAGCCACATCATTGAGRAGTGETAG
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Fig, 22

SEQ ID No. 22

ARMCE

>ENSG00000105676]18 [protein_coding|ENST00000379532 | ENSPO0000366847
ATGACATCCTGCAGATGCTCAGTGACCTCCAGGAGTCTGTEGCCAGCTCTCGCLCCCAGG
AGGTGTCAGCATACCTCACCCGCTTCTGOGCAGTGCARACAGGACAAGGCLTGCCGCTITC
CTCGCEGCCCAGARGEEEECCTACCCCATCATCTTCACTGCCTGGAAGCTEECCACTGCA
GGTGACCACGECCTTCTGCTCCAGTCCCTCAATGCCCTGTCGETGCTGACTGATGEACAG
CCAGACCTCCTGRATGCCCAGGGCCTECAGCTCCTAGTGGCCACGCTGACCCAGAATELT
GATGAGGCTGACCTGACCTGCTCTGEGATCCGCTGTETGCGTCACGCTTGCCTEAARCAT
GAACAGAATCGGCAAGACCTGGTGARRGCTGRCGTECTGCCTCTGCTGACTGETGCCATC
ACCCATCRTGGECCACCACACTGACGTGEGTCAGGGARGCCTELTGEECCCTGCGTGTCATG
ACCTTCGATGACGACATCCGTGTGCCCTTTGELCATGCCCACARCCATGCCAAGATGATT
GTGCAGGAGRACAAAGGCITEAAGETGCTCATCGAAGCCACCAAAGCGTTCCTGGATAAC
CCTGGCATCCTGAGCGAGCTCTGTEGARCCCTCTCCCECCTGECCATTCGCARCGAGTTC
TGCCAGGAGGTCGTCGACCTLGEECEECCTGAGCATTCTGETETCCCTGCTAGCCGACTGE
AARTGACCACCAGATGAGCGACCAGAGCGELCGTTCAGCAGCTCETGAAGCARAGTECTGAGT
ACCCTGCGRGCCATCGCAGGCAACGACGACCTGAAAGATGCTATTGTCCGTGCTGETGGG
ACGEAGTCCATCETGECTGCTATGRACCCAGCATCTGACCAGCCCCCAGGTGTGTGAGCAG
AGCTGCECGECCCTGETGCTTCCTGECCCTGCGTARGCCCGRACAACAGCCECATCATCGTG
GAGGETGECEGEECTETGECAGCACTGCAGGCCATGAAGECACACCCGCAGRAGGLLGET
GTGCAGRARCAGGCTTGCATGCTGATCCGARALCTGGTGECCCACAGGCCTTCTCGARGT
CCRTCCTGGACCTGEEEGECTEAGECACTCATCATGCAGGCCCGATCTGCCCACCGTGACT
GIGAGGACGTBGCCARGECCGLCCTECEREEACCTGGETTETCATGTCGAGCTCCBAGAGT
TETGEACAGGCCAGRGEGECARCCTGECGCCATGACCCCAGGCCCAGTCTGGTGACTCTG
GGETGAGTCETETEACTCAGCGARTGEGEEGETACGATCCATGTCCTCCACTGTCCCCCAT TAGT
TCTGTCCCCTTCACAATGAGAAGTET TTTCTGECAGGCCCTAGGTARAGGGTCGGEGEGERG
GGGGGAGCCTTGTAG



U.S. Patent Jun. 9, 2015 Sheet 24 of 126 US 9,052,312 B2

Fig, 23

SEQ ID No. 23

ARMCE

>ENSGO0000105676{ 19| protedn coding|ENSTC0000392335 | ENSPO0000376147
ATGGTCTCCAAGCGCAT TGCCCAGGAGACCTTTGATGCAGCTGTGCGCGAGARCATCGAG
GAGTTTGCGATGGEECCAGRAGGAGGCAGTGARAGAGGCCET GEAGCAGTTTGAATCGCAR
GGGETTGATCTGAGCAACAT TGTARAGACGGCACCTAAAGT CTCTGCAGRCGEATCCCAG
GRGCCCACACATGACATCCTGCAGRT GCTCAGTGACCTCCAGGAGTLTGTGGCCAGCTCT
CGCCCCCAGGRGGTGTCAGCATACCTCACCCECTTCTGCGACCAGTGCARACRAGGACARG
GCCTGCCGUTTCCTCGCGGCCCAGARGGEGGCCTACCCCATCATC T TCACTGCCTGERAG
CTGGCCACTGCAGGTGACCAGGECCTTCTGCTCCAGTCCCTCARATGCCCTGTCEGTGETE
ACTGATGGACAGCCAGACCTCCTGGATGCCCAGGGCCTGCAGCTCCTAGTGGCCACGLTE
ACCCRGAATGCTGATGACGUTGACCTGACCTGCTCTGEGATCCGCTGTGTGLGTCACGET
TGCCTGARACATGARACAGAATCOGCAAGACCTGGTGARRGCTGECGTECTECCTCTEUTG
ACTGGETGCCATCACCCATCATGGCCACCACACTGACGTGGTCAGGRAAGCCTRLTEGECC
CTGCGTGTCATGACCTTCGATGACGACATCCGTGTGCCCTTTIGGCCATGCCCACARCCAT
GCCRAGATGATTGTGCAGGRGAACRRAGGCTTGARGETGCTCAT CGARGCCACCAARGCG
TTCCTGGATAACCCTGEGCATCCTEAGCEAGCT CTETGEARCCCTETCCCGCCTEGCCATT
CGCRACGAGTT CTGCCAGGAGGTCGTCGRACCTLGEEGECCTEGAGCATTCTGGTRETCCCTG
CTAGCCGACTGCARTEACCACCAGATGAGGGEACCAGAGCEECE T TCAGGAGCTCGTEARG
CAAGTGCTGAGCACCCTGCGAGCCATCGCAGGCAACGACGACGTGAARGATGCTATTETC
CGTCCTGETGRGACGEACGTCCATCGTGGCTGCTATGACCCAGCATCTGACCAGCCCCCAG
GTGTGETGAGCAGAGCTECECEGCCCTGTECTTCCTGGCCCTGCGTAAGCCCGACAACAGT
CGCATCATCGTGEACGE T GECEEEECTGTGGCAGCACTGCAGGCCATGRAGGECACACCLCG
CAGRAGGCCGECGTGCAGARACAGGCTTGCATGCTGATCCGARACCTGBTEGCCCACGEE
CAGGCCTTCTCGARGCCCAT CCTEGACCTEGRGEGCTCAGGCACTCATCATECABGCCCGA
TCTGECCCACCGTGACTGTGAGGACGTGGCCARGGCCGCCCTECGEEACCTGEGTTGTCAT
GTCGAGCTCCGAGRGCTETGGACAGECCAGAGGGGCRARCCTGECGCCATEA
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Fig, 24

SEQ ID No, 24

ARMCE
>ENSG00000105676119 | protein coding|ENSTO0000332336{ENSPO0000376148
ATGAGTGAACGATGTTGCTCTAGATACAGCTCAGGAGCATCTATCGGCTGCACGCCAACA
TCRACACAGGCGAAGATGGTCTCCARGCGCATTGCCCAGGAGACCTTTGATGCAGCTGTG
CGCGAGARCATCGAGGAGTTTGCEATGEEGCCAGAGGAGGCAGT GRAAGAGGCCRTEGAG
CAGTTTGARTCGCAAGEGGTTGATCTGAGCAACAT TGTARRGACGGCACCTARAGTCTCT
GCAGACGGATCCCAGGAGCCCACRCATGRCATCCTGCAGATGC TCAGTGACC TCCAGRAG
TCTGTGGCCAGCTCTCGCCCCCAGGAGGTGTCAGCATALCTCACCCGCTTCTGCGACCAR
TGCARACRGGACARAGGCCTECCGECT TCCTCGCGGECCOAGARGEEGECCTACCCCATCATC
TTCACTGCCTGGARGCTGGECCACTGCAGETGACCAGGGCCTTCTGCTCCAGTCCCTCART
GCCCTGTCGETECTGACTEATGGEACAGCCAGACCTCCTGEATGCCCAGGECCTGCAGCTC
CTAGTGGCCACGCTGACCCAGARTGCTGATGAGECTGACCTGACCTGCTLTGGRATCCGE
TETGTGCGICACGCTTGCCTGARACATGARCAGAATCGECAABACCTGRTGARAGCTGEL
GTGCTECCTCTECIGACTGGTGCCATCACCCATCATGGCCACCACACTGACCTEGTCAGS
GARGCCTGECTGGECCCTGCGTGTCATGACCT TCGATGACGACATCCGTGTECCCTTTGEE
CATGCCCACAACCATGCCAAGATGAT TGTGCAGGAGAACARAGGLTTGARGGTGCTCATC
GRAGCCACCARAGCGTTCCTGGATAACCCTGECATCCTGRGCGAGCTC MG TGGARCCCTG
TCCCECCTEGCCATTCGCAACGAGTTCTGCCAGGAGGTCGTCGACCTCGREGGCCTGAGT
ATTCTGGTGTCCCTGCTAGCCEACTGCAATGACCACCAGATEAGGGACCAGAGCGGCETT
CAGGAGCTCGCTGRAGCAAGTGCTEAGCACCCTGCCAGCCATCGCAGGCRACGACGALRTE
ARRGATGCTATTETCCGTGCTGETGECACGEAGTCCATCGTGGCTGCTATGACCCAGCAT
CTGACCRAGCCCCCAGETGTGTGAGCAGAGCTGLECEECCCTIGTGCTTCCTIEECCCTRCET
ARGUCCGACARCAGCCGCATCATLGTCEAGGGTEECGEGECTETEECAGCACTGCAGELE
ATGRRGGECACACCCGCAGRAGGCCGGCGTGCAGRARCAGCLTTGCATGC I GATCCGARAC
CTGGTGGCCCACGGCCAGGCCT TCTCGAAGCCCATCCTGEACCTGEEGEECTGAGGCACTC
ATCATGCAGGCCCGATCTGCCCACCETGAC TG GAGGACGTGECCARGGCCGCCCTGCGE
GACCTGEGTTGICATETCCAGCTCCGAGAGCTGTGEACAGGCCAGAGGGGCAACCTGECE
CCATGA
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Fig, 25

SEQ IP Ne, 25

ABRMC6E
>ENSGO0000105676(1%protein_coding|ENST00000269932 | ENSPO0000269932
ATGGTCTCCARCCGCATTECCCAGGAGACCTTTGATGCAGCTGTGCECEAGARCATCGAG
GAGTTTGCGATGGEECCAGAGGAGGCAGTGARAGAGECCETGGAGCAGT TTGAATCGCAA
GEEGTTGATCTGAGCAACATTGTARAGACGGCACCTARAGTCTCTGCAGACGGATCCCAG
GAGCCCACACATGACATCCTGCAGATGCTCAGTGACCTCCAGGAGTCTGTGGCCAGCTCT
CGCCCCCAGGAGGTGTCAGCATACCTCACCCALT TCTGCERCCAGTGCAARCAGGACAAG
GCCTGCCELITCCTCECGECCCAGRAGEGGGOCTACCCCATCATCTTCACTBCOTGGAAS
CTGGCCACTGCAGGTGACCAGGECC TTCTGCTCCAGTCCCTCARTGCCUTGTCGETGCTE
ACTGATGGACAGCCAGACCTCCTGEATGCCCAGEECCTECAGCTCCTAGTGGCCACGLTG
ACCCRAGARTGCTGATGAGGCTGACCTGACCTGCTCTGEGATCLGCTETETGCGTCACECT
TGCCTGRARCATGAACAGRATCGGCARGACCTGETGARAGLTGGCETGCTGCCTCTELTR
ACTGETGCCATCACCCATCATGGCCACCACACTGACETGETCAGGEAAGCCTEGCTGGECT
CTGECGTGTCATGACCT TCEGATGACGACATCCETGTGCCCT M GGCCATGCCCACAACCAT
GCCARGATGATTGTCCAGGAGRACRAAGGCT TGARGGTGCTCATCGAAGCCACCARAGLG
ITCCYGGATARCCCTGECATCCTGAGCGAGCTCTGTGERACCCTGTCCCGCLTGELCATY
CGCRACGAGTTCTECCAGEAGETCGYCGACCTCGGEGGCCTGAGCATTCTGETETCCCTE
CTAGCCGACTGCRATGACCACCAGATGACGGACCAGAGCGGLGTTCAGGAGC TCATEAAG
CAAGTGCTGAGCACCCTGUGAGLCATCECAGGCAACGACGACGTGARAGATGCTAT TETC
CGTGCTGGTEEEACGEAGTCCATCETEECTGCTATGACCCAGCATCTGACCAGLLLCCAG
GTGIGTGAGCAGAGCTGCECGRCCCTETBCT TCCTGECCCTEGCETAAGCCCGACARCAGT
CGCATCATCETGGAGGETEECEEEECTGTEECAGCACTECAGECCATGARGGCACACCCG
CAGRAGGCCGECGTGCAGAARCAGGCTTGCATGCTGAT CCGARRCCTGGTEGCCCACGGT
CAGGCCTTCTCGRAAGCCCATCCTGEACCTEREEECTGAGECACTCATCATGCAGGCCCGA
TCTGCCCACCGTGACTGTEAGGACETGECCARGGCCELCCTGCGGGACCTEGET TG TCAT
GTCGAGCTCCGAGAGCTGTGGACAGGCCAGAGGEECRACCTGGCGCCATGA
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Fig. 26

SEQ ID No. 26

TH1L

>ENSGO0000101158 |20 |protein_coding |ENST00000344018| ENSPOO000342300
ATGGCGGEEGECCETGCCEEELECCATCATGEACGAGEACTACTACGEGACCECGECCGAG
TGGEGCCACGAGGCTGACGGCEGCCAGCAGGAGEATGATTCTGEAGAAGGAGAGCATGAT
GCGGAGGTTCAGCARGAATGCCTGCATARATTTTCCACCCGEGATTATATCATGGARCCC
TCCATCTTCAACACTCTGRAGAGETATTTTCAGECAGGAGGETCICCAGAGAATETTATC
CAGCTCTTATCTGRARACTACACCGCTGTGGCUCCAGACTGTGARCCTGCTGGCUCAGTEG
CTCATTCAGACAGGTGTTGAGCCAGTGCAGGTTCAGGARACTGTGEGARAATCACTTGRAG
AGTTTGCTGATCAARCATTTTGACCCCCGCARAGCAGATTCTATTTTTACTGARGARGGA
GAGACCCCAGCGTGGCTGEARCACGATGATTGCACATACCACCTGLGCGGGACCTTTTTTAT
ARACTGGCTGAAGCCCATCCAGACTGTITGATGCTGARCTTCACCGTTAAGCTTATTTCT
GACGCRGGETACCAGGGGEEAGATCACCAGTETGTCCACAGCATGCCAGCAGCTAGARGTG
TTCTCGAGRGTGCTCCGGACCTCTCTAGCTACAATT TTAGATGEAGCGAGRRGAARALCTT
GAARAARATCTCCCIGAGTTTGCCAAGATGETGTGCCACGGEGAGCACACGTACCTGTTT
GCCCAGGCCATGATGTCCGTGCTEECCCAGEGAGEAGCAGGEEEECTCCGCTCTECECAGE
BATCGCCCAGGARGTGCAGLGCT TTGCCCAGEAGAARGETCATGACGCCAGT CAGATCACA
CTRGCCTTGGGCACAGCTGCCT CCTACCCCAGGECCTGCCAGECTCTCEEEELCATGLTE
TCCARARGGAGCCCTGRACCCTGCTGACATCACCGTCCIGTTCAAGATGTTCACARGCATG
GACCC'TCCTCCGGTTGAACTTATCCGCGTTCCAGCCT TCCTGGACCTGTTCATGCAGTCA
CTCTTTAAACCAGGGGCTCEGATCAACCAGCACCACAAGCACARATACATCCACATICTTG
GCGTACGCAGCARGCGTGGTTGAGACCTGGAAGAAGRACARGCGAGTGAGCATCAATARR
GATGAGCTGARGTCAACGTCARARGCTGTCGARRCCGTTCACAATTTGTGT TGCAACGRG
ARCAARGGGGCCTCTGRAACTAGTGGCAGRAT TGAGCACACTTTATCAGTGTATTAGGTTT
CCAGTGGETAGCRAATGGGTGTGCTCARGTIGGETEGAT TCGACTGTATCAGAACCARGGTAC
TTTCAGCTGCAGACTGACCATACCCCTGTCCRCCTGGCRTTGCTGGATGAGATCAGCACC
TGLCACCAGCTCCTGCACCCCCAGGTCCTGCAGCTGCTTGTTARGCT TTTTGAGACTGAG
CACTCCCAGCTGGACGTGATGEAGCAGCTTGRGT TGAAGRAGACACTGCTGGACAGGATG
GTTCACCTGCTGAGTCGAGGTTATGTACTTCCTCGTTGTCAGT TACAT CCCAARGTGETCTG
GAGAAGCTGGEACACTGACATTTCACTCATTCGCTAT T TGTCACTGAGETGCTGGACGTC
ATTGCTCCTCCTTATACCTCTGACTTCGTGCARCITTTCCTCCCCATCCTGGAGAATGAC
AGCATCGCAGETACCATCABAACGGRAGGCGRAGCATGARCCCTGTGACGGAGTITATAGCT
CACTGCARATCTAACTTCATCATGGTGARCTAA
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Tig. 27

SEQ 1D Ho. 27

PSMEL

>ENSGO0000092010 (14 |protein_coding | ENST0D000382708 | ENSPQ00003721355
ATGGCCATECTCAGGETCCAGCCCGAGECCCARGCCARGGTGGATGTGTTTCGTGRAGAC
CTCTETACCARGACAGAGAACCTGCTCGGEAGCTAT PTCCCCARGAAGATTTCTGAGCTG
GATGCATTTTTARAGGAGCCABCTCICRATGAAGCCARCTTGAGCAAT CTGARGGCCCCA
TTGGACATCCCAGTGCCTGATCCAGTCAAGGAGRARGAGARAGAGCAGCGGARGRAACAG
CAGGAGARGGAAGACAAGGATGARARGAAGAAGGGEGACGATCARGACAARGGTCCTCCL
TETGGCCCAGTGRACTGCAATGARARGRTCGTGETCCTTCIGCAGCGCTTGAAGCCTGAG
ATCARGGATGTCATTGAGCAGCTCAACCTGETCACCACCTGETTECAGCTGCAGATACCT
COGATTGAGRATGETARCAAT T TTGGAGTGGCTGTCCAGGAGRACGTGTTITGAGCTGATS
ACCRGCCTCCACACCAAGCTAGAAGGCTTCCACRCTCARATCTCTARGTATTTCTCTGAG
CGTGETGATECAGTGACTARAGCAGCCAAGCAGCCCCATGTGGGTGATTATCGGCAGCTG
GTGCECOAGCTGEATGRAGGCAGAGTACCEEEACATCCGECTEGATGETCATGGAGRTCCGL
ALTGCTTATGICAGCAGECARGGGLAGGGCAGGEETGEGCAGRGECAGCTTTCCCAGGCC
BACCCACTCCCTGACCCTGECAGECTAGGGETTAA
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Fig. 28

SEQ ID No. 28

PSMEL
>ENSG00000092010]14 | protein_coding|ENST000002064 51 | ENSFO0000206451
ATGGECCATGCTCAGEGTCCAGCCCGAGROCCARGCCAAGRTGEATETGTTTCGTGARGAC
CTCTGTACCARGACAGAGRACCTGCTCGGGAGCTAT T TCCCCAAGARGAT TTCTGAGCTG
GATGCATTTTTARAGGAGCCAGCTCTCARTGRAGCCARCTTGAGCAATCTGARGGCCCCA
TTGGACATCCCAGTGCCTGATCCAGT CARGGAGARAGAGAAAGAGGAGCGEAAGARACAG
CAGGAGRAGGAAGACAAGGATGAARAGARGANGEEEEAGEATGRAGACARAGGTCCTCCC
TETGECCCAGTGRACTGCAATGAARAGATCETIGGTCCTTICTGCAGCGCTTGARAGCCTGAG
ATCARGGATGTCATTGAGCAGCTCARCCTGGTCACCACCTEGTTGCAGCTGCAGATACCT
COGATTGAGGATEETAACAAT TTTGGACT GGCTGTCCAGGAGRAGGTGTTTCAGCTGATG
ACCAGCCTCCACACCAAGCTAGARGGCTTCCACACTCARATCTCTARGTATTTCTCTGAG
CETGETGATGCAGTGACTARAGCAGCCARGCAGCCCCATGTGRGTGATTATCGGCAGCTG
GTGCACGAGCTGGATCEAGGCAGAGTACCGGRACATCCERLTGATGETCATGGAGATCLGC
AATGCTTATGCTGTGTTATATGACATCATCCTGRAGRACTTCEAGARGCTCAAGAAGLCC
AGGGEGAGARACARAGGGRATGATCTATTGA
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Tig, 28

SEQ ID No, 28

GPC1

>ENSGO0000063660 | 2{protein coding[ENSTO0000264038 | ENSPOO000264038
ATGGEAGCTCCGEEGECCCEAGRCTEETEECTGCTATGTECGGCCECAGCGCTEETCRCOTES
GCCCGCGELGACCCEECCAGCARGAGCCEGAGCTGCGGCGAGETCCGCCAGATCTACGGA
GCCRAGGECTTCAGCCTGAGUGACGTECCCCAGGCEGAGATCTCECETGAGCACCTGELER
ATCTGTCCCCAGGGCTACACCTGCT GCACCAGLGAGATGGAGGAGAACCTGGCCARCTGT
AGCCATGLCGAGCTGGAGACCEOGCTCCGEGACAGCAGCCECGTCLTGCAGGLCATGCTT
GCCACCCAGCTGCGCAGCTTCGATGACCACT YCCAGCACCTGCTGRACGACTCEGAGCEE
ACGCTGCAGGCCACCTTCCCCGECGCLTTCGEAGARCTGTACACGCAGRACGLEAGGEEE
ITCCGEEACCTETACTCAGAGCTGCECCTGTACTACCGCEETECCAACCTECACCTGEAG
GAGACGCTGECCGAGTTCTGEGCCCECCTGCTCGAGCGLCTCTTCARGCAGCTGCACCCD
CAGCTGCTECTGCCTGATGACTACCTGGACTGCCTGERELAAGCAGGCCHGAGGCGCTGCEE
CCCTTCEGEEEAGECCCCEAGAGAGC TGCGCCTECGRECCACCCGTECCMTCGTERCTECT
CGCTCCT TG TECAGGGCCTGEECETGECCAGCEACGTGETCUGGARAGTGECTCAGETC
CCCCTGEGGCCCEERAGTGCTCGAGAGCTETCATEGARGCTGETCTACTGTGCTCACTRCCTG
GGAGTCOCCEECGCCAGGLCCTECCCTGACTATTECCGRRATG TGCTCARGGGCTGCCTT
GCCARCCAGGCCGACCTGERUGCCEAGTGEAGRAACCTCCTEEACTCCATSGTGCTCATC
ACCGRCARGTTCTGGEGTACATCGGGTGTGGAGAGTGTCATCEGCAGCETGCACACGTGE
CTGGCEGAGGECATCAACGCCCTCCAGGACAACAGGGACRCGCTCACGGCCRAAGGTCATC
CAGGGCTGCGERARCCCCAAGETCARCCCCCAGGGCCCCGRELCTEAGGAGRAGLGGLED
COEGGELARGCTEGECCCCECEECAGREGUCACCT TCAGGCACGC TGEAGARGCTGETCTCC
GRAGCCRAGECCCAGCTCCGCGACGTCCAGGACTTLTGGATCAGCCTCCCAGGGACACTR
TGCAGTGAGRAGATGGECCCTGAGCACTGCCAGT GATGACCGCTECTGEAACGGRATGECC
AGAGGCCGGTACCTCCCCOAGETCATGGETGACGGECCTGECCARCCAGATCAACARCCC
GAGGTGGAGGTGGRCATCACCAAGCCGGACATGACCATCCGGCAGCAGATCATGCAGETE
ANGATCATGACCRACCGGCTGCGCAGCGCCTACAACGGCAACGACGTGGACTTCCAGGAL
GCCAGTGACGACEGCAGCGECTCGGGCAGCGGTGATGECTETCTGHEATGACCTCTGCAGE
CGEARGGTCAGCAGGRAGAGCTCCAGCTCCCEGGACGCCCTTGACCCATECCCTCCCAGGT
CTGTCAGRGCAGGAAGGACAGAAGACCTCGGCTGLCAGCTGCCCCCAGCCCCCGACCTTC
CTCCTGCCCCTCCTCCTCTTCCTGECCCTTACAGTAGCCAGGCCCCGETGGCEGTAR
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Fig. 30

S5EQ ID Wo. 30

EDC4

>ENSGO0000038358 |16 | protein _coding ] ERSTO0000041337 | ENSPOQDQ0041337
ATGGCCTCCTGCGCGAGCATCCACATCGREGACGCCACGLAGCACCTGCGEERCATCCTC
ARGCTGGACCGGCCCGLEEECEGCCCCAGTGCAGAGAGCCCACAGCCATCCAGTGECTAL
AATGGGGACCTCAATEGACTTCTGGTCCCAGACCCGCICIGCTCAGGTGATAGTACCTCA
GCAAACAAGACTGGTCTTCGEACCRATGCCACCCATTAACCTECAAGAGARGCAGGTCATC
TGTCTCTCAGGAGATGATAGCTCCACCTGCAT TGEGATTTTGECCARAGGAGGTGEAGATT
GIGECTAGCAGTGRACTCTAGCATTTCRAGCARGGCCCGEEEAAGCARCAAGGTGRARATT
CAGCCTGTCGCCARGTATGACTGGEARCAGAAGTACTACTATGGCAACCTGATTECTGTG
TCTAACTCCTTCTTEGCCTAT GCCATTCGGECTGCCARCAATGECTCTGCCATGRTGCGE
GIGATCAGCETCAGCACTICEGAGCEEACCTTGCTCARGEECT TCACAGGLAGTETEGLT
GATCTGGCTTTCACGCACCTCARCTCTCCACAGCTGECCIGCCTGGATCAGGCAGGCART
CTGITCETGIEGCECTIGECTCTGETTARTGECARAATTCAAGAAGAGATCTTGGTCCAT
ATTCGCCAGCCAGAGGGCACGCCACTGRAACCACTTTCGCAGERTCATCTGGTECCCCTTC
ATCCCTGAGGAGAGCGAAGACTGCTGTGAGCAGAGCAGCCCAACAGTGGLCCTGCTGCAT
GAAGACCGGGCTGAGGTGTGEGACCTEEGACATGCTCCGCTCCAGCCACAGTACCTGGCCT
GTGEATGTTAGCCAGATCAAGCAGGGCTTCATTGTGGTARRAGGTCATAGCACGTECCTC
AGTGAAGGAGCCCTCTCTCCTEAT GGGACTGTGCIGEGCTACTGCGAGCCACGATGGCTAT
GTCAAGTTCTGECAGATCTACATTGAGGEGCARGATGAGCCARGETGTCTGCACGAGTGE
ARACCTCATGATGGECGECCCCTCTCCTGCCTCCTUT TCTGTGACARCCATAAGAAACAA
GACCCTGATGICCCTTTCTGGAGGTICCTTATTACTGGTGCTGACCAGRACCGAGAGTTA
AAGATGTGGTETACACTATCCTGEACCTGCCTGCAGACTATTCGCTTCTCCCCAGATATC
TICAGCTCAGIGAGTGTGCCCCCTAGCCTCARGETTTGCTTEGEACCTCTCAGCAGAATAC
CTGATTCTCAGCGATGT GCARCGGAAGGTCCPCTATGTGATGEAGCTGCTGCARRACCAL
GAGGAGGGCCACGCCTGCTTCAGCTCCATCTCGEAGTTCCTGCTCACCCACCCTGTGCTS
AGCTTTGGTATCCAGGTICTGAGTCGCTECCEGCTACEGCACACTGAGETGC TGCCTECT
GRAGAGGRAARTGACAGCCTIGGGTGCTEGATECTACCCATGEAGCCEETGCCATGGAGTCT
GCGECCGETETGCTCATCARGCTCTTTTGTEIGCATACTAAGGCACTGCARGATGTGCAG
ATCCGCTTCCAGCCACAGCTGARCCCTGATGIGETGGCCCCACTGCCCACCCACACTGOC
CACGAGGACTTCACATTTGCRGAGTCTCEGCCCEARCTEEGCTCIGAGGGCCTEGEETCA
GCCGCTCACGECTCCCAGCLTGACCTCOGACGAATCGTGGAGCTGCCTECACCTGLCEAC
TTCCTCAGTCTGAGCAGTGRGRACCARGCCCARGTTGATGACACCTGACGCCTTCATGACA
CCTAGCGCCTCCTTGCAGCRAGATCACTGCCTCTCCCAGCAGCAGCARGCAGCGGTAGCAGE
AGCAGCRGCAGCAGTAGCAGCAGCTCCCTTACAGCTGTGTCTGCCATGAGCAGCACCTCA
GCTGTEEACCCCTCCTTGACCAGGCCACCTGRGGAGCTGACCTTGAGCCCCAAGCTGCAR
CIGGATGECAGCCT GACAATGAGCAGCAGTGGCAGLC T TCAGGCAAGCCCECGIGRLCTC
CTGCCTGECCTECTCCCAGCCCCAGCTGACRRACTEACTCCCARGEEGECLGEGLCAGRTE
CCTACTGCCACCTCTGCACTGTCCCT GEAGCTEGCAGGAAGT GGAGCCCLTGEEECTACCC
CRAGCCTCCCCTAGCCGCACTCGTTCCCCTGATGTCATCTCOTCAGCTTCCACTGCCCTG
TCCCAGEACATCCCTEAGAT TGCATCTGAGECCCTRICCCETEETTITTGECTCCTCTGCA
CCAGAGGGECCTTGRGLCCAGACAGTATGGCTTCAGCCCCCTCGECACTGCACCTGCTGTCC
CCACGGCCCCEECCAGEECCCGAGLTCEGECCCCCAGCTCGEGCTTEATGEAGGLCCTEGE
GATGGAGATCGGCATRATACCCCCTCCCTCCTGGRAGECAGCCTTGRCCCAGGAGGCCTCE
ACTCCTGACAGTCAGGETTTGECCCACAGCACCTGACATTACTCETGAGACCTGCAGCARCT
CTGGCAGARAGCCCCAGGAATEGCCT TCAGGARAAGCACAAGAGCCTGGCCTTCCACCGA
CCACCATATCACCTGCTGCAGCARCGTGACAGCCAGEATGCCAGTCCTGAGCARAGTGAL
CATGATGRTGRGETGECCAGCCTTGCCTCTECT TCAGGAGECT T TGECACCARARGTTCCT
GCTCCACGGCTGCCTECCARGGACTGGAAGACCARGRGATCCCCTCGAACCTCACCCARG
CTCRAGAGGAAARGCAAGARGGATGATGGGEAT GCAGCCATGGEATCCCGECTCACAGRG
CACCAGGTGEGCAGAGCCCCCTGAGGAC TCGCCAGCACTART T TCECARCAGCAGAGAGAG
CTGECAGAGCTGCGECACAGCCAGGAAGRAGCTGCTGCAGCETCTGIGTACCCARCTCEAA
GGCCIGCAGAGCACAGTCACAGGCCACGTAGRACGTGCCCTTGAGRCTCGGCACGAGCAG
GARCAGCGBECEGCTGEAGCEAGCAC TEECTGAGGEECAGCAGLGGHEAGEECAGCTECAG
GAGCAGCTGRACACAACAGTTETCCCAAGCACTETCGTCAGCTGTAGCTGEECEECTAGALE
CGCAGCATACGGGATGAGATCAAGRAGACAGTCCCTCCATGTATCTICAAGEAGTCTGEAG
CCTATGGCAGGCCAACTGAGCAACTCAGTGGCTACCARGCTLACAGCTGTGEGAGEGCAGC
ATGARRCGRGAACATCTCCAAGCTGCTCARGTCCAAGAACT TGACTGATGCCATCGCCCHA
GCRGCTGCAGACACATTACRAGGGCCGATGLAGGCTGCCTACCGGERAAGCCTTOCAGAGT
GTGGETGCTGCCGGCCTTTCAGAAGAGC TECCAGGCCATGT TCCAGCARATCAATGATAGT
TTCCEECTGEEEACACAGGARTACT TGCAGCAGCTAGARAGCCACATCARGAGCCGEANG
GCACGGGARCAGCAGECCAGGGAGCCTETGECTAGCCCAGCTEUGGRECCTEGTCAGCACA
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CTGCAGAGTGCCACTGRAGCAGATGCCACCETGECCGECAGTET TCETGCTGAGGTGCAGC
ACCAGCTGCATGTGGCTCTGEECAGCCTECAGGAGTCCATTITAG

Fig. 30 (continued)
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Fip, 31

SEQ ID No. 31

EDC4

>ENSGO0000038358 | 16| protein_coding|ENSTC0000358933 ] ERSPO0000351811
ATGGCCTCCTGLGCGAGCATCGACATCEAGGACGCCACGCAGCACCTGCGEGACATECTC
AAGBCTEGRCCEECCCGCEEECEGCCCCAGTGCAGAGACCCCACGGCCATCCAGTGCCTAC
ARTGGEGACCTCARTGGACT TCTGGICCCRERACCCECTCTGCTCAGGTGATAGTACCTCA
GCAAACAAGACTGGTICTTCGGRCCATGCCACCCAT TAACCTGCARGAGARGCAGGTCATC
TGTCTCTCAGGAGATGATAGCTCCACCTGCATTGRGATTTTGECCRRGGAGGTGGAGATT
GTGGCIAGCAGTGRCTCTAGCATTTCARGCARGGCCCGEEGARGCARCEAGGTGARAATT
CAGCCTIGTCGCCAAGTATGACTGEGARCAGARGTACTACTATGGCAACCTGATTGCTGTG
PCTARCTCCTTCTTGGCCTATECCATTCGEGCTGCCARCAATGECTCTGCCATEETGCEE
GTGATCAGCCTCAGCACTTCECAGCGGACCTTGCTCARGGGUT TCACAGGCAGTGTGGLT
GRTCPGGCTTTCGCGCACCYCARCTCTCCACAGCTGECCTGECIGEATGAGGCAGGCARC
CTGTICEIGTGECECT TEGCTCTGGTTAATGEGCRABATTCARGRAGAGATCT TGETCCAT
ATTCGECRAGCCAGRGGECACGCCACTEAACCACT TTCGCAGGATCATCTGGTGCCCCTTC
ATCCCTGRGGAGAGCGARGACTGCTGTGAGCAGRGCAGCCCARCAGTGECCCTGCTGCAT
GRAGACCGGECTGAGETGTGGGACCTEEACATGCTCCECTCCAGCCACRGTACCTGELCT
GIGEALGTTAGCCAGATCARGCAGGGCTTCAT TETGGTAARAGETCATAGCACGTGCCTC
AGTGAAGEAGCCCTCTCTCCTGATGGGACT GTGCTGECTACTEGCEAGCCACERATEGLTAT
GTCRAGTTCTGGCAGATCTACATTGAGGGECARGATGAGCCAAGETGTCTECACGRAGTGE
BARCCTCATGATGEGCGGLCCCTCTCCTGCCTCCTGTTCTGTGACAACCATARGARACARA
GRCCCTGATGTCCCT T CTGGEAGGT TCCT TATTACTGETGCTCACCAGRACCGAGAGTTA
ARGATGTGETGTACAGTATCCTGGACCTGCCTGCABACTATTCGCTTCICCCCAGATATC
TTCAGCTCAGTGAGTGTGCCCCCTAGCCTCARGGTTTGCTTCGGACCTCTCAGCAGARTAC
CTGATTCTCAGCGATGT GCAACGGARGETCCTCTATCIGATGEAGCT GCTGCAARACCAG
GAGGAGGGCCACGCCTGCT PCAGCTCCATCTCGGAGT TCCTECTICACCCACCLTETECTIG
AGCTTTGETATCCAGGTTETGAGTCCCTGCCGGCTACGGCRCACTGAGETGCTGCCTGCT
GRAGAGGAARATGACAGCCTGGGTGCTGATGGTACCCATGEAGCCGETGCCATEGAGTCT
GCGGLCGGETGTGCTCATCARGCTCT TTTGTGTGCATACTAAGGCACT GCARGATGTGCAG
ATCCGCTTCCAGCCACAGCTGAACCCTGATGTGGTGGCCCCACTGLCCACCCRACACTGLC
CARCGABGACTTCACATTTGGAGAGT CTCGECCCGAACTEEECICTRAGEGCCTGGRETCA
GCCGCTCACGGCTCCCAGTCTGACCTCCGACGAATCGTEEACCTGLCTECACCTGCCGAC
TTCCTCAGTCTGAGCAGTGAGACCARGCCCARGTTGATGACACCTGACGCCTTCATGACA
CCTAGCGCCTCCTTECAGCAGATCACTGCCTCTCCCAGCAGCAGCAGCAGCGETAGCARC
AGCRGCAGCAGCAGTAGCAGCAGCTCCCTTACAGUTGTGTCTGCCATGAGCAGCACCTCA
GCTGTEEACCCCTCCTTEACCAGGCCACCTGAGGAGCTGACCTTGAGCCCCAAGCTGCAG
CTEEATGECAGCC TEACARTGAGCAGCAGTEGCAGCCTTCAGGCAAGCCCGCGTGGCCIC
CTECCTGECCTECTCCCABCCCCAGCTGACAARCTGACTCCCARGGEGCCEGECCAGGTG
CCTACTGCCACCTCTGLACTETCCC TRGRECTGCAGGRAGTGEAGCCCCTEGEGCTALCC
CAAGCCTCCCOTAGCCGCACTCGTTCCCCTGATGTCATCTCCTICAGCTTCCACTGCLCTE
TCCCAGGACATCCCTGAGATTGCATCTGAGGCCCTGTCCCGTGGTTTTGECTCCTCTGCA
CCAGABGGCCTTGAGCCAGACAGTATGEECT TCAGCCGCCTCGECACTGCACCTIGCTETCC
CCACGECCCCEECCAGEECCCEAGCTCEECCCCCAGCTCEEECTTGATGEAGGCCCTEEE
GATGGAGATCHGCATAATACCCCCTCCCTCCTOGAGGCRGCCTTGACCCAGGAGGCCTCG
ACTCCTGACAGTCAGET TTEECCCACAGCACCT GACATTACTCGTIGAGACCTGCRGCACC
CTGGCAGARAGCCCCAGGAATGECCTTCAGGRARRGCACARGAGCCTGGCCTTCCACCGA
CCACCATATCACCTGCTGCAGCARCETGACAGCCAGGAT GCCAGTGCTGAGCARAGTGAC
CETGATGATGAGETECCCAGCCTTGCCTCTGCT TCAGGAGGCT TTGECACCARAGTICCT
BCTCCACGEUTGCCTECCARBCACTGGARGACCARGGEATCCCCTCGARCCTCACCCRAG
CTCAAGAGGAARRGCAAGAAGGATGATGGGGATGCAGCCATEEGATCCCGECTCACAGAG
CACCAGGTGECAGRLCCCCCTGAGGACTERCCAGCACTARTTTGGCARCAGCAGRGAGAG
CMEECACACCTECGECACAGCCAGGAAGAGCTGCTGCAGCGTCTGTGTACCCRACTCGRAA
GGCCTECACAGCACAGTCACAGGCCACGTAGAACGTGCCCTTGAGACTCGGCACGAGCAG
GAACAGCGECEGCTEERGCGAGCACTGGCTGAGEECCAGCAGCEGEGABEECAGCTECAG
GAGCAGCTGACACAACAGTTETCCCAAGCACTGTCETCRECTGTAGCTGGGCEGCTAGAG
CECAGCATACGGGATGAGATCARGAAGACAGTCCCTCCATGTGTCTCARGGAGTCTCCAG
CCTATEGCAGECCAACTGAGCARCTCAGTCGCTACCAAGCTCACAGCTGTGGAGGGCAGC
ATGARRGAGARCATCTCCAAGCTCCTCARGTCCAAGRACT TGACTGATGCCRTCGCCCGA
GCAGCTGECAGACACATTACARGEECCGATECAGGCTGCCTACCGGGARGCCTTCCAGAGT
GTGETECTECCEECCTT TEAGAAGAGC TGCCAGGCCATGTICCAGCARATCAATGATAGC
MTCCRRCTGEEGACACAGEART ACTTGCAGCAGCTAGARAGCCACATGRAGAGCCGEAAG
GCACGGGAACAGGAGGCCAGEGAGCCTGETECTAGCCCAGCTGCEGEGCCTGGTCAGCACA
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CTGCAGAGTGCCACTGAGCAGATGGECAGCCACCETGECCERCAGTECTTCETGCTEAGETS
CAGCACCRGCTGECATGTGECTGTGEGCAGCCTGCAGGAGTCCAT T TTAGCACRAGG TACAG
CGCRTCGTTARGGGTGAGGETGAGTGTGGCEGCTCARGGAGCAGCAGGCCGCCGTCACCTCC
AGCATCATGCAGGCCATGCGCTCAGCTGCTEECACACCTGTCCOCTCTGCCCACCTTGAC
TGCCAGGCCCAGCRAGCCCATATCCTGCAGLTECTGCAGCAGGGCCACCTCAATCAGGCT
TTCCAGCAGGCGCTGACAGETGCTGACCTGARCCTGRTGCTGTATGTGTGTGARACTETS
GACCCAGCCCAGETTTTTEEECAGCCACCCTGCCCGLTCTCCCAGCCTGTECTCCTTTCC
CTCATCCAGCAGCTGGCATCTGACCTTGGCACTCGRACTGACCTCARAGCTCAGCTACCTG
GRAGAGGCCGETGATGCACCTGGACCACAGTGACCCCATCACTCEEERACCACATGGECTCC
GITATGGCCCAGETGCGCCAAAAGCTTTTTCAGTTCCTGCAGGCTGAGCCACACARCTCA
CTTGGCAARGCAGCTCEECETCTCAGCCTCATECTGCATGGLCTCGTGACCCCCAGCCTC
CCTTAG

Fig. 31 (continued)
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Fig. 32

SEQ ID No. 32

FRC1

>ENSG00000188801 )15 protein codiny|ENST000003611B8 | ENSPOOO0C354679
ACGAGLCTTCGCCCCGTGGCGLEETTTGARATTTIGCEGGECTCAACGGCTCRCEGRECE
GCTACGCGGAGTGACATCGCCEETETTTGCEEETEETTGTIGCTCTCGEGGCLGTETEEA
GTAGGTCTGGACCTGEACTCACGGCIGCTTGEAGCGTCCGCCATGAGGAGARSTGAGETG
CTGECGGAGGAGTCCATAGTATGTCTGCAGARAGCCCTAAATCACCT TCGGGARATATGEE
GAGCTAATTGGGATTCCAGAGGACCAGCGGTTACARAGAACTGAGGTGGTRRAGAAGCAT
ATCRAGGARCTCCTGGATATGATGAT TGCTGARGAGCGARAGCCTGRAGGARAGACTCATC
BAARGCATATCCGTCTGTCAGRAAGAGCTGARCACTCTGTGCAGCGRAGTTACATGTTIGAG
CCATTTCAGEARGARGGAGAGACGACCATCTTGCAACTAGRARRAGATTTGCGCACCCAR
GYGGAATTGATGCGARARCAGAARARGGAGAGAARACAGGARCTGAAGCTACTTCAAGAG
CAAGATCAAGARCTGTGCCGARATTCTTIGTATGCCCCACTATGATATTGACAGTGCCTCA
GTGCCCAGCTTAGARGAGCTGARCCAGTTCAGECARCATGTCGACARCTTTGAGGGAARCA
ARGGCTTCTAGGCGTGAGGAGT TTGTCAGTATABAGAGACAGATCATACTGTGTATCGGAR
GCATTAGACCACACCCCAGACACAAGCTTTGARAGAGATGTGGTGTGTGARGACGAAGAT
GCCTTTTGTTTGTCTTTGGAGAATATTGCAACACTACAARAGT TGCTACGGCAGCTGGAA
ATGCAGAAATCACARRATGRAGCAGTETGT GAGGEECTGCGTACTCARATCCGAGAGCTC
TGGEACAGGTTGCAAATACCTGAAGARGAARGAGARGCTGTGGCCACCATTATGTCTGEEE
TCARAGGCCARAGRTCCGGARAGCGCTGCARTTAGARGTGGATCGGTTGGRAGARCTGARA
ATGCARAACATGARGAAAGTGAT TGAGECAATTCCAGTGGAGCTGETTCAGTACTGEGAC
CAGTGCTTTITATAGCCAGGAGCAGAGACARGCTTTTGCCCCTTTCTGTEGCTGRGEACTAC
ACAGAAAGTCTGCTCCAGCTCCACGATGCTGAGAT TG TGCGETTAARARACTACTATGAR
GTTCRCAAGGAACTCTTTGRAGGTGTCCACAAGCTGGGARGARACCTGGAGGCTTTTCTTA
GAGTTTGAGAGARAAGCTTCAGATCCARATCGATTTACARACCGAGGAGGAARTCTTCTA
AARGARGAARARCAACGAGCCAAGCTCCAGARAATGCTGCCCRAGCTEGAAGARGAGTTS
ARGCCRCGAATTGARTTCTGGEARCAGGAACATTCAARCGCAT TTATGGTGAATGEGECAG
ARATTCATGGAGTATGTGGCAGAACAATGGGAGATGCATCCAT TGGAGARAGAGAGAGCC
ARGCAGGAAAGACARCTGAAGARCRARAARCAGACAGAGARCAGAGATGCTGTATGGCAGC
GCTCCTCGARCACCTAGCAAGCGGCGAGEACTGECTCCCAATACACCGGECARRGCACET
AAGCTGAACACTACCACCATGTCCAATGCTACGGCCAATAGTAGCATTCGGCCTATCTTT
GGAGGGACAGTCTACCACTCCCCCGTGTCTCGACTTCCTCCTTCTGGCAGCARGCCAGTC
GCTGCTTCCACCTGTTCAGEGAAGARRRCACCCCGTACTGGCAGGCATGGAGCCAACARG
GAGAACCTGGAGCTCARCGECAGCATCCTGAGTGETGEGTACCCTGECTCERCCCCCCTL
CAGCGCRACTTCAGCATTAATTCTGTTGCCAGCACCTATTCTGAGT TTGCGCGRGARCTT
TCRAAGGCTTCCAAATCTGATGCTACTTCTGGAATCCTCAATTCAACCARCATCCAGTCC

TGA
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Fig, 33

SEQ ID No, 33

PRCI

>ENSG00000198301| 15 |protein_coding|ENST00000334240 1 ENSPO0000377793
ACGRGGCTTCECCCCETGECECGRTTTGARATTTTGCGGGECTCARCEECTCECEEAGLE
GCTACGCGGAGTGACATCGCCEET GTTTGCEGEIGETTGTTGCTCTCGGGGCCETGTEEA
GTAGGTCTGEACCTGGACTCACGGEUTGCT TEGAGCGTCCGUCATGAGGAGARGTGAGGTG
CTGEGCGEAGCAGTCCATAGTATGTCTGCAGARAGCCCTAARTCACCTTCGGGAAATATGG
GAGCTARTTGGGATTCCAGAGGRCCAGCGGTTACABAGAACTGAGETGGTARAGRAGCAT
ATCAAGGAACTCCTGGATATGATGATTGCTGAAGAGGAAAGCCTGAAGGAAAGACTCATC
AAARGCATATCCGTCTGTCAGARAGAGCTGAACACTCTGTEGCAGCEAGTTACATGTTGAG
CCATTTCAGGAAGAAGEAGAGACGACCATCTTGCRACTAGARARAGATTTGCGCACCCRA
GTGCAATTGATGCGARRRCAGARRBAGCAGAGARAACAGGARCTGARGCTACTTCAAGAG
CRAAGRTCAAGRACTGTGCGAARTTCTTTGTATGCCCCACTATGATATTGACAGTGCCTCA
GTGCCCRGCTTAGAAGAGCTGARCCAGTTCAGGCAACATGTGACAACTTTGAGGGARACA
AAGGCTTCTAGGECETEAGEAGTTTET CAGTATAMAGAGACAGATCATACTGTETATGGAR
GCATTAGRCCACACCCCAGACACAAGCTTTGRARGAGATGTGOTGCTGTGARGACGAAGAT
GCCTTTTGTTTGTCTTTGGAGAATAT TGCAACACTACAARAGT PGCTACGGCAGCTEGEAR
ATGCAGARATCRCRARRTGAAGCAGTGTGT GAGGEECTEGCETACTCAAATCCGAGAGCTC
TGGGACRGGTTGCAAATACCTGARGAAGAARGAGAAGCTEGTGGCCACCATTATETCTGEG
TCAARGBCCARGETCCGERAAGCGCTGCAATTAGAAGTGEATCCETTGGARGARCTGARA
ATGCARRACATGRAGARAGTGAT T GAGGCAATTCGAGTGGAGCTGEGTTCAGTACTGGGAC
CAGTGCTTTTATAGCCAGGAGCAGAGACAAGCTTTTGCCCCTTTCTGTGCTGAGGACTAL
ACAGRAAGTCTGCTCCAGCTCCACGATGCTGAGAT TGTGCEET TAAAAARCTACTATGAR
GTTCACRAGGARCTCTTTGARGGTGTCCAGARCGTGGGAAGARACCTGGAGGCTTTTCTTA
GAGTTTGAGAGRAAAGCTTCAGATCCARATCCATTTACARACCGAGGAGGRARTCT TCTA
AARGRAGARARRCAACGAGCCAAGCTCCAGAARATECTGECCARGCTEGARGAAGAGTTG
AAGGCACGAATTGAATTGT GGGRACAGGRACATTCARAGECAT TTATGETGAATGGGCAG
AAATTCATGGAGTATGTGGCAGARCARTGGGAGATGCATCERTTGCAGAARGAGRAGAGCC
BAGCAGGAAAGACAACTGARGAACAARARACAGACAGAGACRGAGATGCTGTATGGCAGC
GCTCCTCGARCRACCTAGCAAGCGECGAGGACTGECTCCCAATACACCGGGCARAGCACGET
ARGCTGAACACTACCACCATGTCCARTGCTACGECCARTAGTAGCATTCGGCCTATCTTT
GGAGGGACAGTCTACCACTCCCCCGTGTCTCGACTTCCTCCTTCTGGCAGCAAGCCAGTC
GCTGCTTCCACCTSTTCAGGGAAGARARCACCCCGTACTGGCAGGCATGGAGCCRACAAG
GAGARCCTGGAGCTCAACGGCAGCATCCTGAGTGETEEGTACCCTEECTCGGECCCCCCTC
CACGCGCAACTTCAGCATTAATTCTGTTGCCAGCACCTATPCTGAGT TTRCERAAGGATCCG
TCCCTCTCTGACAGTTCCACTGTTGGGECTTCAGLGAGAACTTTCARAGGCTTCCARATCT
GATGCTACTTCTGGAATCCTCAATTCAACCARCATCCAGTCCTGA
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Fig, 34

SEQ ID No. 34

PRC1

>ENSGO0000188901 )15 protein_coding |ENST00000361313 ] ENSPOC000354618
ATGAGGAGAAGTGAGGTGCTGLCGGAGGAGTCCATAGTATGTCTGCAGARRGCCCTARAT
CACCITCGGGARATATGEEAGCTAATTEEGATTCCAGRGGACCAGCGGTTACARAGRACT
GAGGIGGTAAAGRAAGCATATCAAGEAACTCCTGGATATGATGATTGC T GARGAGGAARGC
CTGAAGGARAGACTCATCARAAGCATATCCGTCTETCAGAARGAGCTGARCACTCTGTGC
AGCGAGTTACATGTTGAGCCAT TTCAGGAAGARGERGAGACGACCATCTTGCARCTAGRA
ARAGATTTGCGCACCCAAGTGGAAT TGATGCCARARCAGARARAGGAGAGARARARCAGERA
CIGARGCTACTTCAAGAGCAAGATCAAGAACTGTGCGRAATTCTTIGTATECCCCACTAT
GATATTGACAGTECCTCAGTGCCCAGCT TAGARGAGCTGARCCAG'CAGGCRACATGTG
ACARCTTTGAGGEAARCARAGGCT TCTAGGCGTGAGGAGT I TGTCAGTATRARAGRGACAG
ATCATACTGTGTATGGAAGCATTAGACCACACCCCAGACACAAGCTTTGAAAGAGATGTG
GTGTGTGAAGACGARGATGCCT TTTGT TTGTCTTTGGAGRATATTGCARCACTACARARG
TTGCTACGECAGCTGGAAATGCAGARATCACAAAATGARGCAGTETGTEGAGGEECTECGT
ACTCARATCCGAGAGCTCTGRGACAGGTTGCARATACCTGARGARGRARGAGAAGCTGTG
GCCACCATTATGTICTGGETCARAGGCCARGGTCCGGARAGCGCTGCAATTAGRAGT GGAT
CGETTGEGARGARCTGARAATGCAARACATGARGRAAGTGATTGAGGCARTTCGAGTGGAG
CIGGTTCAGTACTGGEACCAGTGCTTTTATAGCCAGGAGCAGAGACARGCT TTTGCCCCT
TTICTGTGCTGAGGACTACACAGARAGTCTGCTCCAGCTCCACGATGCTGAGATIGTGCGEG
TTARAARRCTACTATGAAGTTCACRAGGARCTCTTTGAAGGTGTCCAGAAG TCEGAAGAR
ACCTGGAGGCTTTTCTTAGAGT TTGAGAGARRAGCTTCAGATCCABATCGAT TTACARAC
CGAGGRAGERAATCTTCTAAARGARGARARACAACCAGCCARGCTCCAGRARATGCTGCCC
ARGCTGGRAGARGAGTTGAAGGCACGAATTGARTTGTGEGAACAGEAACATTCARAGECA
TTTATGGETGAATGGECAGRARTTCAT GGAGTATGTCGECAGRACAATGGGAGATGCATCGA
TTGGAGAARGAGAGAGCCARGCAGGAARGACARCTCGARGAACARARRACAGACAGAGACA
GAGATGCTGTATGECAGCGCTCCTCERACACCTAGCARGCGGCGAGGACTGGCTCCLART
ACACCGGGCARAGCACGTAAGCTGAACACTACCACCATGTCCARTGCTACGGCCAATAGT
AGCATTCGECCTATCTTTGGAGGGACAGT CTACCACTCCCCCGTGTCTCGACTTCCTCCT
TCTGGCAGCAAGCCAGTCGCTGCTTCCACCTGTTCAGGGAAGARRACACCCCETACTEES
AGGCATGGRGCCARCARGGAGRACCTGGAGCTCARCGECAGCATCCTGAGTGGTGEGTAL
CCTGGCTCEECCCCCCTCCAGCGCARCTICAGCAT TRATTCTGT TGCCAGCACCTATTCT
GAGTTTGCGAAGEATCCGTCCCTCTCTEACAGT TCCACTGTTGGECTT CAGCGAGAACTT
TCARAGGCTTICCARATCTGATGECTACTTCTCGARTCCTCARTTCAACCARCATCCAGTCC
TGA
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Fig. 35

SEQ ID No. 35

WATE

>ENSGO0000186732] 3|protein_coding{ENST00000355051 | ENSPO0O000351346
ATGACCACGCAACTGEGCCCAGCCCTGETGCTGEREETEECCCTETGCCIGEETTETERE
CAGCCCCTACCACAGGETCCCTGAACGCCCCTTCTCIGTGCTETGGAATGTACCCTCAGCA
CACTGIGAGGCCCGCITTGGTGTGCACCTGCCACTCARTGLTCTGGECATCATAGCCRAC
CGTGGCCAGCATTTTCACGETCAGAACATGACCATT TTCTACRAGRACCAACTCGGCCTC
TATCCCTACTTTGEACCCRAGGEGCACAGCTCACARTGGEGECATCCCCCAGGCTTITGLCC
CTTGACCGCCACCTGECACTGECTGCCTACCAGATCCACCACAGCCTGAGACCTGGCTTT
GCTGGCCCACCAGTECTGEAT TGECAGEAGTGETGTCCACTCTGGGCTGGGAACTEGGEGC
CGCCGCCGAGCT TATCAGGCAGCCTCTTGGECTTGEGCACAGCAGGTATTICCCTGACCTE
GACCCTCAGGAGCAGCTCTACAAGGCCTATACTGGCTTTCAGCAGGCGGCCCETGCACTG
ATGEAGGATACGCTGCEGETEGCCCAGGCACTACEECCCCATGGARCTCTGGEGCTTCTAT
CACTACCCAGCCTGIGGCARTGGCTGECATAGTATGGCTTCCARCTATACCGGLCGECTEL
CATGCRGCCACCCTTGCCCGCAACACTCARCTGCAT TGECTCTGGGCCGCCTCCAGTGCC
CTCTTCCCCAGCATCTACCTCCCACCCAGGCTGCCACCTGCCCACCACCAGGCCTTTGTC
CGACATCECCTGGAGGAGGCCTTCCGY GTEGCCCT TOTTGEECACCEACRTCCCCTGLCT
GTCCTEECCIATGEY CCECCTCACACACCGGAGATCTGGEAGETTCCTGTCCCAGGAGEAG
TGCTGGCATCICCATGACTACCTGGTGEACACCTTGGECCCCTATGTGATCARTGTGACC
AGGGCAGCGATGGCCTGCAGTCACCAGCGETGCCATEECCACEEELGCTETGCCCGGCEA
GATCCAGGACAGATGGAAGCCTTTCTACACCTGTGGCCAGACGGCAGCCTTGEAGRTTEG
AAGTCCTTCAGCTGCCACTETTACTGEGECTGEECTGELCCCACCTGCCAGGAGCCCAGE
CCTGGGCCTAARGRAGCAGTATAR
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Fig. 36

SEQ ID No. 36

NATE
>ENSG0000018675321 3 |protein coding [ENSTOC000066014 | ENSPOGOCN066014
ATGACCRACGCAACTGGGCCCAGCCLTGETGCTGEEGLTEGGCCCTETECCTGEETTLETGEC
CAGCCCCTACCACAGGTCCCTGARCGCCCCTICTCTETGC TG TGGAATGTACCCTCAGCA
CACTGTGAGELCCECTTTGE TGTGCACCTGCCACTCRAATGCTCTGEECATCATAGCCARC
CGTGGCCAGCATTTTCACGEGTCAGARCATGACCATTTTCTACAAGAACCAACTCEECCTC
TATCCCTACTITT GGACCCAGGGEGCACAGCTCACAATGEGGECATCCCCCAGGLTITGCCC
CTTGACCGCCACCTGECACTGECTGCCTACCAGATCCACCACAGCCTGAGACCTGECTTT
GCTGGCCCAGCAGTECTGGAT TGEEAGGAGTEGTGET CCACTCTGEEGCTEEGAACTGEGET
CGCCGCCGAGCTTATCAGECAGCCTCTTEGEECTTGEGCACAGCAGGTATTCCCTGACCTE
GACCCTCAGGAGCAGCTCTACARAGECCTATACTGECTTTGAGCAGECGGCCCGTGCACTG
ATGGAGGATACECTGUGGETGECCCAGGCACTACGGCCCCATGEACTCTGEGGCTTCTAT
CACTACCCAGCCTETGECAATGGCTGGCATAGTATGGCTTCCAACTATACCGGCCGCTGE
CATGECAGCCACCCTTGCOCGCARCACTCAACTGCATTGECTCTGGGCCECCTCCAGTGCC
CTCTTCCCCAGCATCTACCTCCCACCCAGGCTGCCACCTGCCCACCACCAGGCCITTGETC
CGACATCGCCTEGAGEAGGCCTTCCGTETGECCCT TR TGEECACCERACATCCCCYGCCT
GTCCTGGCCTATGTCCECCTCACACACCEGAGATCTGEERGET TCCTGTCCCAGGATGAC
CTTGETGCAGTCCATTGETETGAGTGCAGCACTAGEEGECAGCCGECGTGETECTCTEEEEE
GACCTGAGCCTCTCCAGCTCTGAGGAGEAGTECTEECATCTCCATGACTACCTGGTGGAL
ACCTTGGGCCCCTATGTGATCAATGTGACCAGGGCAGCEATGGCCTGCAGTCACCAGCEE
TGCCATGECCRLGGECECTGTGCCCEGECEAGATCCAGGRCAGATGGARGCCTTTCTACALC
CTETGECCAGRCEGCAGCCTTGGAGAT TEBRAAGTCCTTCAGCTGCCACTGTTACTGGGGEC
IGGECTEECCCCACCTGCCACEAGCCCCTGEECCTARAGRACCAGTATARAGCCAGEGELC
CCTGCCACTGCCTCTTCTTTICCCTGCTGCCACTTTTCCAGTUCTEGRACTACTCTETCC
CACTCTTGCTCTATTCAGTTTACAGTCAACCCTCCCARGCACACACCCCGLTTCCCTTEE
BATCCCTGAR
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Fig. 37

SEQ 1D No. 37

NATS

>ENSG00000186792 |3 |protein_coding|ENSTO0000336307 | ENSPOO000337425
ATGACCACGCARCTGGGCCCAGCCCTEGTGCTCEEEETECCCCTEICCCTEGETTETGEE
CAGCCCCTACCACAGGTCCCTGARCGCCCCTTCTCTGTGCTGTEERAT GTACCC T CAGCA
CACTETGAGGCCCGCTTRGGTGTGCACCTGCCACTCAATGCTCTGEGCATCATAGCCAAC
CGTGECCAGCATTI TCACGETCAGRACATGACCATTTTCTACAAGRACCARCTCGGECCTC
TATCCCTRCTTTGGACCCAGGGGCACAGCTCACAATGGEGECATCCCCCAGGCTTTGCCC
CTTGACCGCCACCTGGCACTGGCTGCCTACCAGATCCACCACAGCCTGAGACCTGGCTTT
GCTGGCCCAGCAGTGCTGEAT T GEEAGGAGTGETGTCCACTCTGGECTEGERACTEEGGT
CGCCGCCGAGCTTATCAGGCAGCCTCT TGGECTTGEGCACAGCAGGTATTCCCTGACCT:
GACCCTCAGGAGCAGCTCTACARGGCCTATACTGGCTTTGAGCAGGCEECCCETECACTE
ATGGAGEATACGCTGCGGETGECCCAGGCACTACGGCCCCATGGACTCTGGEGCTTCTAT
CACTACCCAGCCTGIGECARTGGCTGGCATAGTATGGCTTCCAACTATACCGGECCGCTGE
CATGCRGCCACCCTTGCCCGCARCACTCRACTGCATTEGCTCTGGGCCECCTICCAGTGCC
CTCTTCCCCAGCATCTACCTCCCACCCAGGCTGCCACCTGCCCACCACCAGGCCTITTGTC
CGACATCGCCTGEAGGAGGCCTTCCGT GIGGLCCTTGT TGEECACCGACATCCCLTGLCT
GTCCTGGCCTATGTCCECCTCACACACCGEAGATCTGEGAGGTTCCTGTCCCAGGATGAC
CTTGTGECAGTCCATTGGTETGAGTGCAGCACTAGEEGCAGCCEGLETGETGCTCTGGEEE
GACCTGAGCCTCTCCAGCTCTGAGGAGGAGTGCTEECAT CTCCATGACTACCTGGTGGAC
ACCTTGGGCCCCTATGTGATCAATGTEACCAGCCCAGCGATEGCCTGCAGTCACCAGCEE
TGCCALGECCACGEECGCTGTGCCCGGCEAGATCCAGGACAGATGGRAGCCTTTCTACAC
CTETGECCAGACGGCAGCCTTGGAGAT TGEAAGTCCTTCAGCTGCCACTETTACTGGGET
TGEGCTGEECCCCACCTGCCAGRAGCCCAGGCCTGGECCTARAGARGCAGTATAR
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Tig. 38

SEQ ID No. 38

EEFLAL3

>ENSGO00Q01B5637 | 9| protein_coding |ENST00000329018 | ENSPO0O000332874
ATCGGARAGGARAAGACTCATATCAACATTGTCGTCATTGCACACGTRAGATTCGGGECARG
TCCACCACTACTGGCCATCTGATCTATARATGCGGTCGCATCCACAARAGRACCATTGAR
AAATTTGAGARAGEAGGCTGCTGAGATGEGARAGGECTCCTTCARGTATGCCTGEGTCT TG
GATAARCTGARAGCTGAGCGTGAACGTGGTATCACCATTEATATCTCCTIGTGGARATTT
GAGRCCAGCARGTRACTATGTGACTATCATTIGATGCCCCAGGACACAGAGACTTCATCARR
AACRTGATTACAGGGACATCTCAGGCTEACTGTGCTETCCTRATTETTGCTGCTGGTETT
GGTGAATTTGAAGCTGETATCTCCAAGRAT GGECAGRCCCGAGAGCATGCCCTTCTGGET
TACRCACTGGGTGTGARACAACTAATTGTCGGTGTTAACAAARTGGATTCCACTGAGCCA
CCCTACRGCCAGAAGAGATATGAGGARATTGTTRAAGGAAGTCAGCACTTACATTARGARR
ATTGGUTACAACCCCGACACAGTAGCATTTGTGCCAATTTCTGGTTEGAATGGTGACAAC
ATGCTGGAGCCARGTGCTARCATGCCTTGGTTCARGGGAT GGARAGTCACCCGTRAGGAT
GGCRATGCCAGTGGRACCACGCTGCTTGAGGCTCTGEACTGCATCCTACCACCAACTCGC
CCAACTGACAAGCCCTTGCGCCTGCCTCTCCAGGATGTCTACARRATTGGTGGTATTGGT
ACTGTTCCTGTT GGCCGAGTGGRAGACTEETGTTCTCARACCCGETATGGTGGTCACCTTT
GCTCCAGTCAACGTTACARCGEARGTAARATCTGTCGARATGCACCATGAAGCTTTGAGT
GBAGCTCTTCCTGGGGACARTGTEGECT TCARGGTCAAGAATGTGTCTETCARGGATGTY
CGTCGTGECAACGTTGCTEETGACACGCAARAATGACCCACCAATGEARGCAGCTGGCTTC
ACTGCTCAGGTGATTATCCTGARCCATCCAGGCCARATAAGCGCCEGCTATGCCCCTGTA
TTEEATTGCCACATGGCTCACATTGCATGCARGT T TGCTGAGCTGAAGGARARGATTGAT
CGCCETTCTEETAAAARAGCTGGARGATGECCCTARATTCTTGRAAGTCTGETGATCCTECE
ATTGTTGATATGGTTCCTGGCARGCCCATGTGTGTTGAGAGCTTCTCAGACTATCCACCT
TTGGETCGCTTTGCTGTT CGTGATATGAGACAGACAGTTGUGGTGEGT GTCATCARAGCA
GTGGRCARGAAGGCT GCTGGAGCTGECAAGETCACCARGTCTGCCCAGAARGCTCAGRAL
GCTARATGA
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Fig. 39

SEQ ID No. 39
NP_612480.1

>ENSGO0000168005( 11 |protein_coding) ENST00000294244 | ERSP000002584244
ATGGCCCTARAGGCCGRAGGECGCCGCACTCGACTGCTTCEACGTGACGCTGAARTGCEAG
GAAGGGGAGGACGABGAGEAGGCCATGRTGETEGCCETARTTCCGCEECCCGAGCCGATG
CTCAGRAGTGACCCARCAGGAGRAGACCCCACCGCCTAGACCCAGCCCGCTAGAGGCAGET
AGTGATGGCTGTGAGGAGCCEAAGCAGCAGGTETCT TGEGAGCAGGAGTTCCTGETEGEC
AGCAGCCCAGGAGGCAGCGGGCGEGCACTRTGCATGE TG TG IGECGCTGAGATCCGEECA
COCTCGHECCGACACAGCTCECTCGCACATCTTGGAGCAGCACCCTCACACCTTEGACCTG
AGCCCTTCTGAGAAGAGCAATATCCTGGAGGCCTGEAGTGAAGGEETGECCCTCTTGCAA
GACGTGAGAGCTGAGCAGCCETCCCCACCTAACTCAGACTCCEGCCAGGATGCCCACCCA
CACCCAGACGCCAACCCAGACECTGCCAGRATGCCAGCCGARATCGTCETTCTCCTTGAC
TCPGAGGATAACCCATCCCTCCCTAARAGGAGCCGGCCCAGGGRACTCCGCCCCOTCEAL
CTTCCTGCTGTCCCTGCCACAGAGCCAGGARATARGAAGCCCCGTGETCAGAGATGGAAR
GARCCCCCRGGGEAAGAGCCAGTCAGARAGAARAGAGGCAGACCTATGACCARRRACCTG
GACCCTGACCCAGAGCCCOCATCGCCAGACTCGCCCACGEAGACT TTCECAGCACCAGCT
GAGGTCCGACACTTCACTGACGGCAGCTTCCCCECCGECTTCGTCTTGCAGCTCTTCTEC
CACACCCAGCTCAGGGECCCAGACAGLARGGACTCACCCABRGACRGEEARGTEGCAGRA
GEAGECCTTCCCCGEECEGAGAGCCCCTCTCCAGCTCCCCCTCCEEEECTCCGCEREACA
CTGGATCTCCAGGT TATCCGCGTGCGEATEGAGGAGCCCCCAGCGETCAGCCTCCTGCAR
GACTGETCCAGECACCCCCAGGGCACCAAGCGTGTGGGAGCAGETEACACCTCAGACTGE
CCCACAGTTCTGTCAGRRTCCAGCACCACTGTGGCAGEEARGCCGEARAAAGEEAATGER
GTGTAA
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Fig. 40

SEQ ID No. 40

PLXNAZ
>ENSG0D000076356| 1 {protein_coding|ENST00000321063 |ENSPO0000323194
ATGAGCACRCACAGGRGCCGTCTCCTCACCGCCGCCCCTCTCAGCATGGARCAGAGGCEG
CCCTGECCCCEEELCCTEGABETGGACAGCCGCTCTGTGGTCCTGCTCTCAGTGRTCTGEE
GIGCTECTGECCCCCCCAGCAGCCGGECATGCCTCAGT TCAGCACCTTCCACTCTGAGAAT
CLTGACTGGACCTTCAACCACTTGACCGTCCACCARGGGACGEGEGCCGTCTATHTGEGG
GCCATCRACCGHGTCTIATAAGCTGACAGECARCCTGACCATCCAGETGGCTCATARGRCA
GGEGCCAGRRGAGGACAACAARTCT TG T TRCCCGCCCCTICATCGTECAGCCCTGCAGC AR
GYGCTCACCCTCACCARCAATGTCARCARGCTGCTCATCATTGACTACTCTGAGRACCGL
CTGCTEECCTETGEEAGCCT CTACCAGGEGETCTGCARGCTGCTGCGELTGGATGACLTC
TTCATCCTGETEGEAGCCATCCCACARGAAGGAGCACTACCTGTCCAGTGTCARCAAGACT
GGECACCATGETACGGGGETGATTETECGCTUTCACEGTGAGGATGGCAAGCTCTICATCGGT
ACGGCTGTGGATGGGARGCAGGATTACTTCCCGACCCTGTCCAGLCEGARGLTGCCCCGA
GRCCOTGAGTCCTCAGCCATGCTCGACTATGAGCTACRCAGCEATTTTGTCTCCTCTCTC
ATCARGATCCCTTCAGACACCCTGGCCCTGGTCTCCCACTTIGACATCTTCTACATCTAC
GECTTTGCTAGTGGGEECTTTETCTACTTTCTCACT GTCCAGCCCGRGACCCUTGAGGGT
GTGECCATCARCTCCECTGGAGACCTCTTCTACACCTCACGCATCCGTGCGGCTCTIGCARG
CATGACCCCARGTTCCACTCATACCTETCCCTGCCCTTCEECTGCACCCEGECCEGRETE
GAATACCGCCTCCTGCAGGCTECTTACCTGGCCARGCCTGEEGACTCACTGGCCCAGGCC
TTCAATATCACCAGCCAGGACCGATGTACTCTTTGCCATCTTCTCCARAGGGCAGRAGCAG
TATCACCACCLGCCCEATGACTCTEECCTGIGTGCCTTCCCTATCCGEGCCRTCAACTTE
CAGATCAAGGAGCGCCTECAGTCCTGCTACCAGGGCGAGEGCARCCTGGAGCTCARCTGE
CTGCTGEEGARGCACETCCAGTGCACCARGGLGCCTGTCCCCATCOATGATAALTTCTGT
GGACTGGACATCAACCRGECCCCTGGGAGGCTCRACTCCAGTGGAGGGCCTGACCCTGTAL
ACCRCCAGCAGGGACCGCATGACCTOTETGECCTCCTACGT TTACARCGGCTACAGCETE
GTTTTTGTGGGGACTRAGAGTGGCAAGCTCAAAAAGATTCGEECCEACGETCCCCCCCAT
GETGGEGETCCACTACGAGATGGICTCTETGCTCARGGACGGARGCCCCATCCTCCGGGAL
ATGGCCTTCTCCATTIGATCAGCECTACCTGTACGTCATGTCTGAGAGACAGETCACCALS
GTCCCCGTGGAGTCATGTGRGCAGTATACGACT TETGGGEAGT GCCTGAGCT CTGGGGAL
CCTCACTGTGECTGETGTGCCCTGCACRACATGTBCTCCCGCAGGCGACRAAT GLCARCAG
GCCTGEGRACCTAATCGATTTGCTGCCAGCATCAGCCAGTGTGTGAGCCTTGCAGTGCAT
CCCRGCAGCATCTCAGTATCTGAGCACRGLCGGTTGCTTAGCCIGRTAGTGAGTGATGCT
CCTGATCTATCTGCGGETATCGCCTGTECCTTTGEEAACCTGACAGAGGTEEBAGEGGECAG
GTGTCCGEGAGCCAGGTCATCTECATCICACCTGCGCCCAAGEATGTCCCTETCATCCCE
CTGGATCAAGACTGGTTTGEGCTGEAGCTACAGCTGAGGTCCARGGAGACAEGEAAGATA
TTTGTCAGCACCGAGT TCARGT TTTACARACTGCAGTGCCCACCRACTGTGCCTGTCOTET
GTCARCAGCGCCTTCCECTGCCATTGETGCALGTACCGCAACCTCTGCACTCATGACCCC
ACCACCTGCTCCTICCAGGAGGGCCGEATCAATATTTCAGAGGRCTGTCCCCAGLTEGTE
CCCACRGAGGAGATCTTGATTCCAGTCEGEEAGETARAGCCAATCACCCTTARGGCGCGA
ARTCTGCCCCAGCCGCAGTCCGGECCAGCGAGGCTATGRGTGTGTCCTCARCATACRAGEA
GCCATCCACCGGGTCCCCGCTCTGCGCTTCARCAGCTCCAGCG I TCAGTGTCAGRACAGT
TCGTACCABTATGATGGCATGGACATCAGCRATCTGGCCETGEATITCGLIGTERIGT GG
AACCGCAARTTTCATCATTGACAACCCTCAGGACCTGARAGTCCATCTCTACARGTGTGCA
SCCCAGCEEEABAGCTECEECCTCTGLCTCRAGGCCEACCGEARGT TTGAGTGTEECTGE
TGECAGCGECEAGCECAGETGCACCCTCCACCAGCACTGTACCAGCCCTTCCAGCCECTRE
CTCGACTEGTCCAGCCACAATGTCAAGTGCTCCARCCCTCARRTCACCGRGATTTIGACG
GTGTCTGGACCECCEEANGGAGGEACGCGAGTGACCATCCATGECGTGARCCTGEETCTG
GACTTCTCCGAGATCGCCCACCATET GCAGGTGGCTGGEETECCCTGCACGCCCCTCCCA
GGGGAATACRTCATCGCTGAGCAGAT TGTCTCTCGAGATEGECCATGCCCTCGTGGGRACT
ACCTCCGGGCCAGTACGCLTGTGTATTGGCEAGTGTRAGCCAGAGTTCATGACGRAGICC
CATCRGCAGTACACCTTCGTGAACCCTTICTGIGCIGTCACTCARCCCRATCCGAGETCCC
GAGTCAGGAGGCACTATGGTGACCATTACCGGCCATTACCTTEEGECTGGEAGCAGCETG
GCRGTCTACCTGGECARCCAGRCCTGLEAGT ICTACGGGAGGTCARTGAGTGAGATCETG
TETGTCTCACCCCCATCATCCARTGGECCT TRECCCEETCCCTETTTCTGTGAGTGTCGAC
CGAGLCCATGTGGATAGCAACCTGCAGT TTGAGTACATAGATGACCCTCGGGTCCAGCGL
ATCGAGCCAGAGTGEAGCATTGCCAGTGECCACACACCCCTGACCATCACAGGLTITCARC
CTEGATGETCATTCAGGAGCCAAGCATCCEAGTCARATTCARTGECAARGRATCTGTCART
GTGTGTAARGTTGTGARCACAACCACCCTCACCTGECTGGCACCOTCTCTGACCACGGAC
TACCECCCTGECCTGEACACTETGEAARCECCCAGATGAGTTTGEATT TGTCTTTRAACART
GTCCRATCUT TECTARTT TACARCGACRCCARGTTTATCTACTACCCCARCCCGRECTTT
GRACTGCTTAGCCCTACTGEAGTC T GEGATCARAAGCCAGEATCGCCCATCATTCTGAAG
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GGCARARACCTCTGCCCTCCTGCCTCTGGAGGGGCCAAACTCAACTACACTGTGCTCATC
GGAGAGACCCCTTGTGCTGTCACCGTATCTGRGACCCAGCTICTCTGCGAGCCTCCCARC
CTCACCGGGCAGCACAAGGTCATGGTTCACGTEGECEEEATEETGTTCTCOCCTEGLTCE
GTGAGTGTCATCTCAGRCAGCTTGCTGACCCTGCCAGCCATCGTCAGCATCGCGELLGEETE
GGCRGCCTCCTCCTCATCATCGTCATCATCGTCCTCATTGCCTACRAGCGECARGTCTCGA
GARRATGACCTCACTCTCRAGCGGCTGCARATGCAGATGEACAATCTGGAGTCCCGTRTG
GCCTTGRAGTGCARGEAAGCTTTTGCTGAGCTCCAGACGEATATCAATGAGT TGACCAGT
GRCCTGGACCGCTCAGGAATCCCTTACCTGGACTATCETACCTACGCTATGCGAGTCCTG
TTCCCGHECATCEAGEACCACCCCETCCTELEGEAGCTGGAGGTACARGERRACGGGCAG
CAGCACGTGGAGARGECCCTGARCGCTCTTICCCCAGCTCATCAACARCAAGGTGTTCCTG
CTGACCTTCATCCGCACCCTGEAGCTGCAGCECAGTTTCTCCATGCGCGACCEEGEGCAAC
GTGGECTTCGCTCATCAT GACCGECCTGCAGGECCECCTGRGRATATGCCACTGATGTCCTC
AAGCAGCTGCTCTCTGACCTCATCCGATAAGARCCTGGAGAACARGAACCACCCCAAGCTG
CTACTCCGEAGGACAGAGTCTGTCECTEGARRAGATGLTGACCAATTGETTICGCCTTCCTC
CTGCACRAGTTCCTRARGGAGTGCGCAGEEGAGCCACTCTTCATGCTATACTGTGCCATE
ABGCAGCAGATGGEAGARGGGCCCCATTEGATGCCATCACGGECEGACGCCCGCTACTCCCTE
AGCGAGGACARGCTCATCCGGCAGCAGATCCAGTACAAGACCCTGATCCTGRACTECGTC
ARCCCTGACAACGAGARCAGTCCAGAGATCCCAGTGARGGTETTARRCTGTGACACCATC
ACACAGGTCARGGAGAAGATTCTTGATGCCGTGTATARGAATETGCCCTATTCCCAGCGE
CCGAGGGCAGTCEACATGGACTTGCAGTECCECCAAGBLCEEATCECCCEEGETCETECT
CAAGATGEAGGACATCACCACCAAGATTGAGGETCGACTGGAAGCGGCTCAACACACTGAT
CATTATCAGGTGTCAGRCAGGT CGETGETEGGCTCTGGTCCCCARAACAGACCTCCTCCTAC
AACATCCCTGCCTCTGCCAGCATCTCCCGGACCTCCATCAGCRGATACGACTCCTCCTTC
AGGTATACGGECAGCCCCEACAGCCTGCGETCCCGGGCCCCEATGATCACCCCAGACCTE
GRAAGTGGGEGTCARGGTGTGGUATCTGGTGAAGRACCATGACCACGETGACCAGRAGEAG
GGTGACCGGEECAGCAAGATGETGTICCGAGATCTACCTGACCCGGCTACTGGCCACCARS
GECACCCTGCAGARGTTTGTGGACGACTTGTTTGAGACCTTGT TCAGCRCTGTGCACCEG
GGECAGCGCTCTCCCCCTGECCATCARGTACATGTTTGAT TTCCTABATEAGCAGECAGAC
AGGCACRGCATCCATGACACAGAT GTGCEGCACACCTGGARAAGCARCTCCCTCCCTCTE
CGCTTCTIGGGTGAACGTGATTARGRACCCCCAGTTCGTGTTTGACATCCACEAGGGCAGC
ATCACGGACGCCTGCCTCTCTGTGETGGCCCAGACCTTCATGEACTCTTGTTCRACGTCA
GRGCACCGGCTGGECAAGGACTCCCCCTCCAARCARGCTGCTCTATGCCARGGACRTCCCC
AGCTRACAAGAGCTGGGTGGAGAGATACTACGCAGACATCGLCAAGCTCCCAGCCATCAGT
GACCRGGACATGRATGCCTACCTCGCCGAGCAGTCCCGECTGCACGCCETEGAGTTCAAC
ATGCTGRGTGCCCTCAATGAGATCTACTCCTATGTCAGCAAGTATAGTGAGGAGCTCATC
GGEGCCCTAGAGCAGGATGAGCACGCRACEECEGECAGCEGCTEECTTATARGGTGGAGTAG
CTCATTAATGCCATGTCCATTGAGAGCTGA

Fig. 40 {continued)
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Fig, 41

SEQ ID No. 41

PLANAZ
>ENSG00000076356| 1| protein_codinhg |ENSTO0C00367033 |ENSPOOL00356000
ATGCAACAGAGGUGGECCCTEECCCCEGGLCCIGRAGETEEACAGLCECTCTETEETCCTG
CPCTPCAGTGETCTEEETGCTECTEECCCCCCOAGCAGCCGECATGCCTCAGTTCAGCACC
TTCCACTCTGRGRATCGTGACTGGACCTTCARCCACTTGACCEGTCCACCAAGGGACEEREG
GCCETCTATGTGGEGGECCATCARCCGGETCTATARGCTGACAGECAACCTGACCATCCAG
GTGGCTCATARAGACAGGGCCAGARGAGEACARCAAGTCTTGTTACCCGCCCCTCATCETG
CAGCCCTGCAGCGRAGTGCTCACCCTCACCRACARTGTCARCARGCTGCTCATCATTGAC
TACTCTGRGARCCGCCTGCTGGCCTGT GGGAGCCTCTACCAGGGGRTCTGCAAGCTGETG
CEGCTGGATGACCTCTTCATCC TEETGEAGCCATCCCACARGARGGAGCACTACCTGTCC
AGTGTCAACARGACGGECACCATGTACGGEETERATTGTECCCT CTGAGGGTGRGEATEEC
ARGCTCTTCATCGECACCECTGTGGATEGGAAGCAGGATTACT TCCCGACCCTRETCCAGC
CGGAAGCTGCCCCGAGACCCTGAGTCCTCAGCCATGCTCGRACTATGAGCTACACAGCGAT
TPTGTCTCCTCTCTCATCAAGATCCCTTCAGACACCCTGGCCCTGETCTCCCACTTTGRL
ATCTTCTACATCTACGECTTTGCTAGTGGEGECTTTGTCTACTTTCICACTGTCCAGCCC
GAGACCCCTGAGEETETGECCATCAACTCCECTGEAGRCCTCTTCTACACCTCACGCATC
GTECGGCTCTGCARGGATGACCCCAAGTTCCACTCATACGTGTCCCTGCCCTTCCEETGE
ACCCOGECCEEEETGEAATACCGCCTCCTECAGGCTGCTTACCTGECCAAGCCIGGEGAC
TCACTGGCCCAGGCCTTCARTATCACCAGCCAGGACGATGTACTCTTTGCCATCTTCTCC
BARGGECAGARGCAGTATCACCACCCGCCCEATGACTCTGCCCTGTGTGCCTTCCCTATC
CGGGCCATCARCTTGCAGATCARGGAGCECCTECAGTCCTGCTACCAGGGCGAGEGCART
CTGEAGCTCAACTGECTGLTGEEEARGGACGTCCAGTECACCAAGECECCTGTCCCCRIC
GATGATARCTTCTGTGEACTGEACATCARCCAGCCCUTGGGAGGCTCARCTCCAGT GBAG
GECCTGACCCTGTACACCACCAGCAGEGACCECATGACCTICTEGTEECCTCCTACGTTTAC
BACGGCTACAGCETGGTTTTTGTGGGGACTARGAGTGGCARGCTGAARARGATTCEGGLC
GACGGTCCCCCCCATEETGEEETCCAGTACGAGATGGTCTCIGTGCTCARGGACGGARAGT
CCCATCCTCCGBEACATGGECCTTCTCCATTEATCAGCGCTACCTETACGTCATGTCTGRG
AGACAGGTCACCAGEGTCCCCETGEAGTCATGT GAGCAGTATACGACTTEGTGGEGAGTEC
CTGAGCTCTGEGEACCCTCACTETEECTRGTGTGCCCTGCACAACATGTGCTCCCGCAGE
GACAARTGCCRACAGGCCTGEGARCCTARTCGATTTGCTECCAGCATCAGCCAGTGTGTG
AGCCTTGCAGTGCATCCCAGCAGCATCTCAGTATCTEAGCACAGCCEE TTGCTTAGCCTG
GTAGTGAGTGATGCTCCTGATCTATCTGCGEETATCGCCTGTGCCTTTGGGAACCTGALA
GAGGTGGAGGGECAGETETCCEEEAGCCAGETCATCTGCATCTCACCTGEECCCARGGAT
GTCCCTGTCATCCCGCTGGATCARGACTGETT TEEECTGEAGCTACAGCTGAGETCCRAG
GAGACAGGGAAGATATTTGTCAGCACCGAGTTCARGTY I'TACAACTGCAGIGUCCACCAR
CTGETGCCTGTCCTGTGTCARCAGCGCCTTCCECTCCCATT GETGCARGTACCGCARCCTC
TECACTCATGACCCCACCACCTGCTCCT TCCAGGAGGECCGEATCAATATTTCAGRGGAL
TETCCCCAGCTGGTGCCCACAGAGGARGATCTTEATTCCAGTCEEGEAGGTAARGCCARTC
BCCCTTARGGCGCGRAATCTGCCCCAGCCECAGTCCEGCCAGCGAGECTATGAGTGTGTIC
CTCARCATACARGGAGCCATCCACCEGGTCLCCGCTCTGEGCTTCARCAGLTCCAGCETT
CAGPGTCAGARCAGCTCETACCAGTATGATGGCATCGACATCAGCAAT CTGGCCGTGEAT
TTCECTCTGG TG IGEARCGGCAATTTCATCAT TGACRACCCTCAGGRCCTGAAAGTCCAT
CTCTACAAGTGTGCAGCCCAGCGGEAGAGCTECEECCTCTGLCTCAAGGCCGACCGGAAG
PTPGAGTCTGECTGETGCAGCEECEAGCGECAGETECACCCTCCACCAGCRACTGTACCAGC
CCTTCCAGCCCCTGGUTCGACTGGTCCAGCCACAATETCARGTGUTCCARCCCTCAARTC
ACCEAGATM TGACGETETCTEEACCGCCCGAAGGAGEGACECCAGTCACCATCCATGEC
GTCAACCTGGETCTGEACTTCTCCEAGATCGCCCACCATGTGLAGETGGLTGEGGTGECCC
TGCACGCCCCTCCCAGGEGAATACATCATCGCTGRGCAGRTTETCTGTGAGATGGGCCAT
GCCCTCETEEEARCCACCTCCGGRCCAGTACGCCTGTGIATTGECERGTGTARGCCAGAG
TTCATGACGARGTCCCATCAGCAGTACACCTTCGTGARCCCTICTETGCTETCACTCARC
CCARTCCGAGETCCCEAGTCACGAGGCACTATGETEACCATTACCGECCATTACCTTGEG
GCTEGEAGCAGCETEGCAGTC TACCTGGECAACCAGRCCT GLGAGT TCTACGGGRGGTCA
ATGAGTGAGATCGTETETETCTCACCCCCATCATCCARTGGCCT TEECCCEGTCCCTETT
TCTGPEAGTGTCEACCGRGCCCATGTGGATAGCARCCTGCAGTITGAGTACATAGATGAC
CCTCGEGTCCAGCEGLATCGAGCCAGAGTGEAGCATTGCCAGTGEC CACACACCCCTEALC
ATCACAGECTTCARCCTGGATGTCATTCAGGRAGCCAAGGATCCGAGTCARATTCAATEEC
AAAGAATCTGTCAATGTETGTAARGTTGTGARCACARCCACCCTCACCTGCCTGGCACCC
TCTCTGACCACGGACTACCGCCLTGGCCTEGRCACTETGEARCGCCCAGATGAGTTTGEA
TTTETCTTTAACRATGTCCARTCCT TGCTARTTTACRACGACACCARGTITATCTACTAC
CCCARCCCERCCTTTGARCTGCTTAGCCCTACT GEAGTCTTGEAT CAAARGCCAGGATCE
CCCATCATTCTGARGGGCARARACCTCTGCCCTCUTECCTCTEEAGEGGCCARRCTCARC
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TACACTETGCTCATCGGAGABACCCCTTGTGCTETCACCGTATCTGAGACCCAGCTTCTC
PECGAGCCTCCCAACCTCACCGEECAGCACAAGGTCATGGT ICACGTGEECEEEATEGTG
PTCTCECCTGECTCGGTCAGTGTCATCTCACACAGCTTGCTGACCCTGCCAGCCATCGTC
AGCATCGCEGCCEGCEGCAGCCTCCTCCTCATCATCGTCATCATCGTCCTCATTGCCTAC
ARGCGCAAGTCYTCEAGAAAATGACCTCACTCTCARGCERGCTGCARATGCAGATGERCAAT
CrGEAGTCCCETGTGGCCTTGGAGTGCARGGAAGCTTTTGCTGAGCTCCAGACEGATATC
ARTGAGTTGACCAGTGACCTGGACCGCTCAGGRATCCCT TACCTGGACTATCGTACCTAC
GCTAYGUGAGTCCTGTTCCCGGECATCGAGGACCACCCCGTCCTECGEEAGCTEGEAGGETA
CARGGAAACGGGCAGCAGCRACGTGGAGARGGCCCTGARGCTCT TTGCCCAGCTCATCAAC
ARCARGGETGTTCCTGCTGACCTTCATCCGCACCCTGEAGCTECAGCELAGTTTCTCCATG
CGCGRCCGGBEGCAACGTGECTTCGCTCATCATGACCGGCCTGCAGGHCCECCTEGARTAT
GCCACTGATGTCCTCARGCAGCTGCTCTCTGACCTCATCGATARGARCCTEGAGAACARG
AACCACCCCAAGCTGLTACTCCGEAGGACAGAGTCTGTGGCTGARAAGATGCTGACCAAT
TGEETTCECCTTCCTCCTGCACAAGTTCCTARRGGAGTGCGCAGEGGGAGCCACTCTTCRATG
CTATACIGTGCCATCRAGCAGCAGATGGAGARGEECCCCATTEATGCCATCACGEECGAG
GCCCGCTACTCCCTGAGCGRAGGACRAAGCTCATCCGGCAGCAGAT CGAGTACARRGACCLTG
ATCCTGARCTGCGTCAACCCTGACARCGAGRACAGTCCAGAGATCCCAGTGAAGGTGTTA
LRCTGIGACACCATCACACAGGTCAAGGAGRAGATTCTTGATGCCEGTETATAAGARATGETG
CCCTATTCCCAGCGRCCGAGGECAGTGGACATGGACTTGGAGTGGCGCCRAGGCCGGRATC
GCCCGGETCETECTGCARGATGRGGACATCACCACCAAGATTEAGEETGACTEEAAGCGE
CTCAACACACTGATGCATTATCAGGTGTCAGACAGGTCEETGETGECTCTGGTCCCCARA
CAGACCTCCTCCTACAACATCCCTGCCTCTGCCAGCATCTCCCGGACGTCCATCAGCAGA
TACGACTCCTCCTTCAGGTATACGEECAGCCCCEACAGCCTGLGRTCCCGRGCCCCGATE
ATCACCCCRGACCTEERAAGTGGGGTCARAGGTGTGGCATCTGETGRRGARCCATGACCRL
GGTGACCAGAAGGAGGETGACCGEGECAGCARGATEGTGTCCGAGATCTACCTGRACCCES
CTACTGGCCACCAMGGGCACCCTGCAGAAGTTTGTECGACGACTIGTTTGAGRACCTTGTTC
BAGCACTGTECACCGGGECAGCECTCTCCCCCTROCCATCARGTACATGTTTGATTTCCTA
GATGAGCAGGCAGACAGGCACAGCATCCATGACACAGATETGCGGCACACCTGGARARGE
AACTGCCTCCLTCTGLGCTTCT GGG TGAACGTGATTARGARCCCCCAGTTCGTRTTTGAC
ATCCACARGGGCAGCATCACGGACGLCTGCCTCTCTGTAETGGCCCAGACCTTCATGEAC
TCITGTTCAACGTCACAGCACCGGECTGGECARGGRACICCCCCTCCAACARGCTECTCTAT
GCCARGGACATCCCCAGCTACAAGAGCTGGGTCGEAGAGATACTACGCAGRCATCGCCARG
CTCCCAGCCATCAGTGACCAGGACATGAATGCCTACCTCGCCGAGCAGTCCCGCCTGCRE
GCCGTGGAGTTCARCATGCTGAGTGCCCTCAATGAGATCTACTCCTATGTCAGCARGTAT
AGTGAGGAGCTCATCEGEGCCCTAGAGCAGGATGAGCAGGCACGGLEGCAGCGGCTGECT
TATARGGTGEAGCAGCTCATTAATGCCATGTCCATTGARGRGCTGR

Fig. 41 (continued)
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Fig, 42

SEQ ID No. 42

ELMO2

>ENSG000000625%8 |20 Jprotein_coding|ENST00000290246] ENSPO0000290246
ATGCCACCACCGTCAGACATTGTCAAAGTGEGCCATTGAGTGGCCAGGTGCTARACCUCCAG
CTCCTTGARATCGACCAGARACGHECCCCTGGCATCCATTATCARGEARGTTTGTCATGEG
TGETCGTTGCCARACCCAGAGTAT TATACCCTCCGT TATGCAGATGGTCCTCAGCTETAC
ATCACCGARCAGACTCGCAGTGACATTAAGAATGGEACAATCTTACAACTEGCTATCTCC
CCGTCCCGRGCTGCACGLCAGCTGATGGAGAGGACCCAGTCATCCARCATEGRGACCCEG
CTGGATGCCATGRAAGGAGCTGECCARGCTCTCTGCCGACGTGACTTTCECTACTGRAGTTC
APCRACATGGATGGCATCATTGTGCTGACARGECTCETHGARAGTGGARCCAAGCTCTTG
TCCCACTACAGIGRGATGCTGGECATTCACCCTGACTGCCTTCCTAGAGCTCATGGACCAT
GECATTGTCTCCTGGGACATGGTT TCAATCACCTTTATTARGCAGAT TCCACGETATGTG
AGCCAGCCCATGGTGGACGTGTCARTCCT TCAGRGRTCCCTGECCATCCTGGRERECATE
GICTTGARCAGCCAGAGTCTGTACCAGAAGATAGCCGALEGARATCACCGTGGGACAGCTC
ATCTCACACCTCCAGGTCTCCAACCAGGAGATTCAGACCTACGCCATTGCACTGAT TAAT
GCACTTTTTCTGAAGGCTCCT CAGGACAARCGACAGGATATGECARRTGCATTTGCACAG
AAGCATCTCCGGTCTATAATCCTGAATCATGTGATCCGAGGEGARCCGCCCCATCARAACT
GAGATGECCCATCAGCTATATGTCCTTCARGTCCTARCCT T TAACCT TCTGGARGARAGS
ATGATGACCAAGATGEACCCCAATGACCAGGCTCARAGEGACATCATATTTGARCTGAGE
AGGATTGCATTTGACECAGAGTCT GATCCTAGCARTGCCCCTGGEAGTEGEEACCGAARRR
CGCAAAGCCATGTACACAARGGACTACARAATGCTCGGGATTTACCRACCACATCAATCCA
GCCATGGACT T TACCCAGACTCCTCCTGGAATGCTGGCCTTGEACAACATGCTGTACTTG
GCTARAGTCCACCAGGACACCTACATCCGGATTETCT TECAGAACAGTAGCCGGGRAGAC
AARCATGAATGCCCCITTGGCCGCAGTGCCATTGAGCTCACCARAATGCTCTGTGARATC
CTGCAGGTTEGEGAACTACCARATCARGGACGCAAT GRCTACCACCCGATGTTCTITTACC
CATGACCGAGCCTTTGAAGAGCTCTTTGGAATCTGCATCCAGLTGTTGAACARGACCTGE
AAGGRGATGAGGGCAACAGCAGAGGACTTCAACARGGTTATGCARGTCGTCCRAGAGCAA
ATCACTCGAGCTTTGCCCTCCAARCCCAACTCTTTGEGATCAGT TCAAGAGCARRTTGCGT
AGCCTGAGTTACTCTGAGATTCTACGACTGCGCCAGTCTGAGAGGATGAGTCRGGATGAC
TTCCAGTCCCCGCCAATTETGGAGCTGAGGCAGAAGATCCAGCCCGAGATCCTTGAGCTG
ATCRAGCAGCAGCGCCTGAACCGECTCTGTGAGEGCAGCAGCTTCCGARAGATTGGGARC
CGCCGARGGCRAGRACGETTCTGETACTGCCGGTTGECACTGAACCACARGGTCCTTCALC
TATGGTGACTTGGATCACAACCCACARGGGEAGCTGACATTTGAAT CCCTGCRAGGAGARA
ATTCCTGTTGCAGACATTAAGGCCATTGTCACTGGGARAGATTGTCCCCACATGARRAGAG
ARARGTGCTCTGARACAGARCARGGRGGTGT TGCAAT TEGLCTTCTCCATCCIGTATGAC
CCTGATGAGACCTTARACTTCATCGCACCTARTARATATGAGTACTGCATCTGGATTGAT
GGCCTCRGTGCCCT TCTEGEGAAGCGACATETCCAGT GAGCTGACCARGAGTEGACCTGGAC
ACCCTGCTGAGCATGGERGATGAAGCTGCGGCTCCTGEACCTGGAGRACATCCAGATTCCC
GRRGCCCCACCCCCCATCCCCAAGGAGCCCAGCAGCTATGACTTTGTCTATCACTATGEL
TGA
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Fig. 43

S8EQ ID Ne. 43

ELMO2

>ENSG00000062598| 20| protein_coding|ENSTO0000356391{ ENSPO0000379673
ATGCCACCACCGTCAGACATTGTCAAAGTGGCCATTEGAGTGGCCAGETYGCTARCGCCCAG
CTCCTTGARRTCGACCAGRRACGGCCCCTGGCATCCATTATCARCGAAGT T TETGATGGSE
TGETCCTTGCCARACCCAGAGTATTATACCCTCCGTTATGCAGATGETCCTCAGCTGTAL
ATCACCGAACAGACTCGCAGTGACATTARGARTGGEGACAATCTTACARCTGGCTATCTCC
CCGTCCCGEGUTGECACGCCAGCTEGATGEAGAGGACCCAGTCATCCAACATGGAGACCCEE
CTGGATGCCATGARGGAGCTGGCCAAGCTCTCTGCCGACGTCACTTTCGCTACTGAGTTC
ATCARCATGGATCGCATCATTGTGCTGACAAGGCTCGTEGARAGTGGARCCARGCTCTTG
FCCCACTACAGTGAGATGCTGETUATTCACCCTGACTGCCTTCCTAGAGCTCATGGACCAT
GGCATTGTCICCTGGEACATGGTTTCAATCACCTT TATTARGCAGAT TGCAGGETATETG
AGCCAGCCCATGGTEREACGTGTCAATCCTTCAGAGGTCCCIGGCCATCCTGGAGAGCATG
GTCTTGRACAGCCAGAGTCTGTACCAGAAGRATAGCCGAGGARATCACCETGGGACAGCYC
ATCTCACACCTCCAGGTCTCCAACCAGGAGATTCAGACCTACGCCATTGCACTGAT TART
GCACTTTTTCTGRAGGCTCCTGAGGACARACCACAGCATATCGCARATGCATTTGCACAG
ARGCATCTCCGGTCTATAATCCTGAATCATGTCATCCEAGGGAACCGCCCCATCAARACT
GAGATGGCCCATCAGCTATATGICCTTCARGTCCTARCCT T TRACCTTCTGGRAGRARGE
ATGATGACCARGATGEACCCCAATGACCAGGCTCAAAGGGACATCATATTTGAACTGRGE
AGGATTGCATTTGACGCAGAGTCTGATCCTAGCAATGCCCCTGECAGTGGCACCGARAAR
CGCAAAGCCATGTACACAAAGGACTACARARTGCTGGGAT TTACCAACCACATCAATCCA
GCCATGGRCTTTACCCAGACTCCTCCTGEARTGCTGGCCTTEGACRACATGCTGTACT TG
GCTAARGTCCACCAGGACACCTACATCCGGATTETCTTGEAGAACAGTAGCCGEGRAAGAL
ARACATGARTGCCCCTTTGGCCGCAGTGCCATTGRGCTCACCAARATGCTCTGTGARATC
CTGCAGGTTGGEEGAARCTACCARATGAAGGACGCARTGACTACCACCCEGATGT TCTTTACC
CATGACCGAGCCTTTGAAGAGCTCTTTEGGARATCTGCATCCAGCTGTTGARCAAGACCTGG
ARGGAGATGAGEGCAACAGCAGAGGACTTCARCARGGTTATGCARGTCEGTCCGAGAGCAR
ATCACTCGAGCTTTGCCCTCCRARCCCARCTCTTTEGRATCAGT TCRAGAGCARATTGLGT
AGCCTGAGTTACTCTGAGATTCTACGACTGCGCCAGTCTGAGRGGATGAGTCRAGCGATGAC
TTCCAGTCCCCECCARTTGTGGAGCTCGAGGGAGAAGATCCAGCCCEAGATCCTTGAGCTG
ATCAAGCAGCAGCGCCTGRACCGECTCTGICAGGGCAGCAGCTTCCGARAGAT TGGGRAC
CGCCGAAGGUCARGAACEGGTTCTGETACTECCEGT TGECACTGARCCACAAGGTCCTTCAC
TATGGTGACTTGGATGACRRCCCACRAAGCEEAGGTGACAT TTGRATCCCTGCAGGAGRRAR
ATTCCIGTTGCRGACAT TAAGGCCATTGTCACTGEGARAGATTGTCCCCACATGRAAGAG
ARAMGTGCTCTGAAACAGAACAAGEAGGTGTTGGART TGECCTTCTCCATCCTGTATGAC
CCTGATGAGACCTTARACTTCATCGUCACCTRATRRATATGAGTACTGCATCTGGATTEAT
GGCCTCAGTGCCCTTCTAEGGARGGACATGTCCAGTGAGCTEGACCAAGAGTGACCTGGARAC
ACCCTGCTGAGCATGGAGATGAAGCTGCEGECTCCTGEACCYGEGAGAACATCCAGATTCCL
GARGCCCCACCCCCCATCCCCARGGACCCCAGCAGUTATGACTTTGTCTATCACTATGGE
TGA
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Fig, 44

SEQ ID No. 44

ELMO2

>EN5G00000062558 [ 20| protein_coding | ENSTD0000372176| ENSPO0000361249
ATGGAGAGGACCCAGTCATCCAACATGGAGACCCEECTEGGATGCCATGARGCAGCTGECC
ARGCTCTCTGCCEACGTGACTTTCGCTACTGAGT TCATCRACATGEGATGGCATCATTGETG
CTGACRRGGCTCGTGEARAGTGERACCAAGCTCTTGTCCCACTACAGTGAGATGCTGGCA
TTCACCCTGACTGCCTTCCTAGAGC TCATGGACCATGECATTGTCTCCTGEGACATGGTT
TCARTCACCTTTATTAAGCAGATTGCAGGGTATGTGAGCCAGCCCATGGTGGACGTGTCA
ATCCTTCAGAGETCCCTGRCCATCCTGEAGAGCATEGETCTTGAACRGCCAGAGTCTGTAC
CAGRAGATAGCCGAGGAAATCACCETGGGACAGCTCATCTCACACCTCCAGGTCTCCAAC
CAGGAGRTTCAGACCTACGCCATTGCACTGATTRATGCRACTTTTTCT GRAGGCTCLTGAG
GACAARCGACAGGATATGECARATGCATT TGCACAGARGCATCTCCGGTCTATARTCCTG
ARTCATGTCGATCCGAGGGARCCGCCCCATCAAAACTGAGATGECCCATCAGLTATATGETC
CTTCARGTCCTARCCTTTAACCTTCTGCAAGARAGGATGATGACCAAGATGGACCCCAAT
GACCAGGCTCAAAGGGACATCATATTTGAACTGAGGAGGATTGCATTTGACGCAGAGTLT
GATCCTAGCAATGCCCCTGGEAGTGEEACCEARRRACGLARAGCCATG TACACARAGGAC
TACRARATGCTGGGATTTACCARCCACATCARTCCAGCCATCEACTTTAGCCAGRCTCCT
CCTGGARTGCTGGLCTTGGACRACATGCTGTACTTGGCTARAGTCCACCAGGACACCTAL
ATCCGGATTGTCTTGGRAGRACAGTAGCCEGEERAGACARACATGAATGCCCCTTTGGCCGE
AGTCCCATTGAGCTCACCARAATGCTCTGTGARATCCTGCAGGTTGGGGRACTACCRAAT
GARGGACGCAATGACTACCACCCGATGITCTTTACCCATGRCCGAGCCTTTGRAGAGLTC
TTTGGARTCTGCATCCAGCTGTTGRACARGACCTGGARGEAGATGAGGGCARCAGCAGAG
GACTTCAACAAGGTTATGCRAGTCGTCCEAGAGCARATCACTCGAGCTTTGCCCTCCARA
CCCAACTCTTTGGATCAGTTCAAGRAGCARATTGCGTAGCCTGAGTTACTCTGAGAT TCTA
CGACTGCGCCAGTCTGAGAGGATGAGT CAGGATGACTTCCAGTCCCCGLCAATTGTGGAG
CTGAGGGRGARGATCCAGCCCGAGATCCTTGAGCTGATCAAGCAGCAGCECCTGAACCGE
CTCTGTEAGEGCAGCAGCT TCCGAARGAT TGGGARCCGCCEAAGGCARGRACGGTTCTGEG
TACTGCCGETTGGCACTGARCCACRAGGTCCTICACTATGETGACT TGGATGACAACCCA
CARGGGGAGGTGACATTTGAATCCCTGCAGGAGARARATTCCTGTTGCAGACATTAAGECC
ATTGTCACTGGGABAGARTTGTCCCCACATCGARAGACARRAGTECTCTGAARCAGARCAAG
GAGGTGTITGGAATTGGECCTTCTCCATCCTGTATGACCCTGATGAGACCT TARACTTCATC
GCACCTAATARATATGAGTACTGCATCTGGAT TGATGGCCTCAGTGCCCTTCTGGGGAAR
GRCATGICCAGTGAGCTGACCARGAGTGACCTGGACACCCTGCTGAGCATGGAGATGARG
CTGCGECTCCTGGACCTEGAGRACATCCAGATTCCCGARGCCCCACCCCCCATCCCCRAG
GAGCCCAGCAGCTATGACTTTGTCTATCACTATGECTGA
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Fip, 45

SEQ ID No. 45

ELMGZ
>ENSG00000062538|20 | protein_codingiENST00000352077 |ENSPO0000326172
ATGCCACCACCETCACACATTEGTCARAGTGECCATTGAGTGECCAGGTGCTAACGCCCAG
CTCCTTGAAATCGACCAGAAACGECCCCTEGCATCCATTATCARGGAACTTTGTGATGEG
TGGTCGITGCCARRCCCAGAGTATTATACCCTCCGTTATGCAGATGETCCTCAGCTGTAC
ATCACCGRACAGACTCGCAGTCACAT TARGRATGGEACAATCTTACAACTGGCTATCTCC
CCGTCCLGRECTGCACGCCAGCT GATGGAGAGGACCCAGTCATCCARCATGGAGACCCEG
CTGGATECCATGAAGGAGCTGECCAAGCTCTCTGCCEACGTGACTTTCGCTACTGAGTTC
ATCRACATGGATGECATCATTGTGCTGACAAGGCTCETGGRRAGTGGARCCAAGCTCTTG
TCCCATGAGATGCTGGUATT CACCCTGACTGCCTTCCIAGAGCTCATGGACCATGECATT
GTCTCCTGGGACATGGT TTCAATCACCTTTATTAAGCAGATTGCAGGGTATGTGRAELCAG
CCCATGETGEACGTGTCARTCCTTCRAGRGGTCCCTGECCATCCTGEAGAGCATGETCTTG
ARCAGCCAGAGTCTCTACCAGARGATAGCCCACGCARATCACCETGGGACRGCTCATLTCA
CACCTCCAGGTCTCCAACCAGGAGATTCAGACCTACGCCAT TEGCACTGATTARTGCACTT
PTTCTGARGGCTCCTCAGGACARACGACAGGATATGGCAARTGCAT " GCACAGARGCAT
CTCCGETCTATAARTCCTGARTCATGTGATCCGAGGGARCCGCCCCATCAARACTGAGATG
GCCCATCRGCTATATGTCCTTCARGTCCTRACCTTTARCCTTCTGGAAGRARGGATGATG
ACCRAGRIGGACCCCAATGACCAGGCTCAARGGGACATCATATTTGRACTGAGGAGGAT'T
GCATTTGACGCAGAGTCTGATCCTAGCAATGCCCCTGGCAGTGGGACCEARARACGCARA
GCCATGTACACAARGGACTACRAAATGCTGCCGATTTACCARCCACATCARTCCAGCCATG
GACTTTACCCAGACTCCTCCTGGAATGCTGGCCTTGGACRRCATGCTGTACTTGGCTAAR
GTCCACCAGGRCACCTACATCCGGAT TGTCTTGGAGARCAGTAGCCEEGAAGACARACAT
GRATGCCCCTITGECCGCAGTECCATTGAGCTCACCARAATCGCTCIGTGARATCCTGCAG
GTTGEGEARCTACCARRTGARGGACGCAAT GRCTACCRCCCGATGTTCTTTACCCATGAL
CGAGCCTTTGAAGAGCTCT I TGGAATCTGCATCCAGCTGTTGAACAAGACCTGCAAGGAG
ATGAGGGCAACAGCAGAGGACTTCARCAAGGTTATGCAAGTCGTCCGAGRGCAAATCACT
CGAGCTTTGCCCTCCARACCCAACTCTTTGEGATCAGTTCRAGAGCABATTGCGTAGCCTE
AGTTACTCTGAGATTCTACCACTGCGCCAGTCTGAGAGGATGAGTCAGGATGACTTCCAG
TCCCCGCCAATTGTGGAGCTGAGCEAGAAGATCCAGCCCGAGATCCTTEAGCTGATCAAG
CAGCAGCGCCTGAARCCGECTCTGTEAGGGCAGCAGCTICCCARAGATTGEGARCCGCCGA
AGCCAAGRACGGTTCTGGTACTGCCEETTGGCACTEARCCACAAGGTCCTTCACTATGET
GACTTGGATGACARCCCACAAGGGGAGETGACATTTGAAT CCCTGCAGCAGAARRTTCCT
GITGCAGACATTAAGGCCATTGTCACTGEGARAGAT TGTCCCCACATGAARGAGAAARGT
GCTCTGARRCAGAACAAGGAGGTGTTGGAATTGGCCTTCTCCATCCTETATGACCCTGAT
GAGACCTYARRCTTCATCGCACCTARTARATATGAGTACTGCATCTGEATTGATGECCTC
AGTGCCCTTCTGEGERAAGGACATGTCCAGTGAGCTCACCAAGAGTEGACCTGGACACCCTE
CTGAGCATGGAGATGAARGCTGCGGCTCCTGEACCTGEAGRACATCCAGATTCCCGARGCC
CCACCCCCCATCCCCAAGGAGCCCAGCAGCTATGACTTTGTCTATCACTATGGCTGA



U.S. Patent Jun. 9, 2015 Sheet 51 of 126 US 9,052,312 B2

Fig. 46

SEQ ID No. 46

Npurs2

>ENSGO0000158B64] ] |protein coding [ENSTO0000367983|ENSFO0000356972
ATGECEGCECTERAGGGL T T TETGCCHEGCTTCCEEEGCETCGCEGCCCAGETGCTECGEGCCT
GEGEGCTGEEAGTCCGATTGCCEATTCAGCCCAGCAGAGSTGTTCGGCAGTEGCAGCCAGAT
GTGGARTGGGCACAGCAGT T TGGGEECGAGCTGTTATGTACCCARGCARAGAAACRGCCCAC
TGGARGCCTCCACCT TGGARTGATGTGGACCCTCCARAGGACACAAT TGTGAAGRACATT
ACCCTGARACTITGEGCCCCARCACCCAGCAGLGCATGGT GTCCTGCGACTAGTGATGGAA
TIGAGTGGEGAGATGETGCGCAAGTCTEGATCCTCACATCGEECTCCTGCACCGAGGCACT
GAGRAGCTCATTGAATACAAGACCTATCTTCAGGCCCTTCCATACTTTGACCGECTAGAL
TATGTGICCATGATGTETRAACGRACAGGLCTATTCTCTAGCTETGEAGAAGTTGCTARAC
ATCCGGCCTCCTCCT CoGECACAGTGEATCCGAGTGCTGTTIGGAGAARTCACRCETTTG
TTGARCCACATCATGECTGTGACCACACATGCCCTGBACCTTGGEECCATCACCCCTTTC
TTCTGGCTGTT TGRAGRARGGGAGARGATGTTTGAGTTCTACGAGCGAGTGTCTGGAGCC
CGARTGCATGCTGCTTATATCCEGECCAGEAGGAGTECACCRAGACCTACCCCTTGGGETT
ATGGATGACATTTATCAGTTTTCTARGARCTTCTCTCT TCGECTTEATGAGT TGGAGEAG
TTGCTGACCARCAATAGGATCTGGCGARATCGGACAATTGACAT TGGGGTTGTAACAGCA
GAAGRAGCACTTAACTATGGTTTTAGTGEAGTGATGCTTCEEEECTCAGGCATCCAGTEE
GACCTIGCGGRAAGACCCAGCCCTATGAT GT TTACCGACCAGETTGAGTTTGATGTTICCTGTT
GGTTCTCGAGGGGACTEBCTATGATAGGTACCT GTGCCGEGTGEAGEAGATGCGCCAGTCT
CTGAGARTTATCGCACAGT GTCTARACAAGAT GCCTCCTGEEGAGATCARGG T TGATGAT
GCCAARGTGTCTCCACCTAAGCGAGCAGAGATGARGACT TCCATECAGTCACTGAT TCAT
CACTTTARGYTCTATACTGAGGECTACCAAGTTCCTCCAGGAGCCACATATACTGCCATT
GAGGCTCCCRAGGGAGAGT TTEEEETGTACCTGETGTCTGATGGCAGCAGCCGCCCTTAT
CGATGCAAGATCARGGCTCCTGETTTTGCCCATCIGECTGGT T TEGACARGATGTCTAAG
GGACACATGTTGGCAGATGTCGETIGCCATCATAGETACCCARAGATAT TG TAT TTGGAGAR
GTAGATCGGTGA
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Fig. 47

SEQ ID No. 47

NDUF32

>ENSGO0000158864 |1 |protein coding|ENSTD00003382179|ENSPO0000376018
ATGECGECECTEAGGECTTTGTGCEECT TCCEEEECETCECEGECCCAGGTECTECHECCT
GGEGECTGGAGTCCEATTGCCCATTCAGCCCAGCAGRGGTGT TCGECAGTGECAGCCAGAT
GTGEAATGEGCACAGCAGT TTGGEEGAGCTGTTATGTACCCARGCARAGARACAGCCCAL
TGGARGCCTCCACCTTGGAATGATGTGGACCCTCCARRGEACACART TGTGAAGARCATT
ACCCTGAACTTTGEGCCCCARCACCCAGCAGCGCATGGTGTCCTGCGACTAGTGATGGAA
TTGAGTGEGEGAGATGETGCGLAAGT GTGATCCTCACATCGGECTCCTGCACCGAGGCACT
GAGAAGCTCATTGAATACAAGACCTATCTTCAGGCCCTTCCATACTTTGACCGGCTAGARL
TATGTGTCCATGATGTGTRACGAACAGGCCTATTCTCTAGCTGTGERAGARGT TGCTARAC
ATCCGECCICCTCCTCGEGCACAGTGEATCCEAGTGCTEGTTTGGAGARATCACACGTTTG
TTGAACCACATCATGGCTGT GACCRACACATGCCCTGGRACCTTGGGEGCCATGACCCCTTITC
TTCTGEECTET TTGARGARAGGGAGARAGATGTTTGAGTTCTACGAGCGAGTGTCTEGAGCT
CGAATGCATGCTGCTTATATCCGGCCAGGACGAGTGCACCAGGACCTRCCCCTTGGGETY
ATGGATGACATTTATCACTT I TCTARGAACTTCTCTCTTCOGCTTCATGAGTTGGAGEAG
TTGCTGACCAACARTAGCATCTGECGAARTCGGACRATTGACATTEEGGTTGTAACAGCA
GAAGAAGCACTTAACTATGGTTTTAGTGEAGTGATECT TCEGGGECTCAGECATCCAGTEE
GACCTGCGGRAGRCCCAGCCCTATGATHT I TACGACCAGGTTERGTITGATGTITCCTLTT
GGTTCTCGRAGGGEACTGCTATGATAGGTACCTGTGCCCEETGEAGRAGRTGCGCCAGTCC
CTGAGAATTATCGCACAGTGTCTAAACAAGATGCCTCCTGGGGAGATCARGGTTGATGAT
GCCRARGTGTCTCCACCTARGCGRGCAGAGATGARGACTTCCATGGAGTCACTGAT TCAT
CACTTTAAGTTGTATACTGAGGGCTACCARGTTCCTCCAGGAGCCACATATACTGCCATT
GAGGCTCCCARGGGAGAGTTTGEGETETACCTGGTGTCTGATGGCAGCAGCCGCCCTTAT
CGATGCAAGATCARCECTCCTGETTTTGCCCATCTGGCTGETTTGGACRAGATETCTARG
GGRACACATGTTGECACATETCGT TGCCATCATAGGTACCCARGATATTETATTTGGAGAA
GTRAGATCGGTGA
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Fig, 48

SEQ ID Np. 48

IRAK]
>ENSGO0000184216| % [protein_coding | ENSTO0000365980| ENSPOO000358397
ATGGCCEEEEGELCEEECECCEEEEEAGCCCECAGCCCCCGGCGCCCAGCACTTCTTGTAL
GAGGTGCCGLCCTEGETCATETGCCGCTTCTACARAGTGATEGACGCTCTGGAGCCTCGLC
GACTGGTGLCAGTTCGCCECCCTGATCGTECECGACCAGACCEAGCTGCGECTGTGCGRE
CECTCCGEECAGCECACGECCAGCGTCCTETEECCCTGEATCAACCGCARCGCCCETGETG
GCCEGACCTCGTGCACATCCTCACGCACCTGCAGCTGCTCCGTGCEGLGGGACATCATCACA
GCCTGGCACCCTCCCGCCCOCGCTTCCETCCCCAGGCACCACTGCCCCERGGCCCAGCAGT
ATCCCTGCACCCGBCCGAGGCCGAGGLCTGEGAGCCCCCERARGT TRCCATCCTCAGCCTCC
ACCTTCCTCTCCCCAGCTTTTCCAGGCTCCCAGACCCATTCAGGGCCTGAGCTCEGECCTG
GTCCCAAGCCCTGCTTCCCTETEECCTCCACCECCATCTCCAGCCCCTTCTTCTACCARG
CCAGGCCCABAGAGCTCAGTGTCCCTCCTGCAGGGAGCCCGCCCCTTTCCETTTTGCIGE
CCCCTCTETEAGATTTCCCGEEGCACCCACAACTICTCGGAGCAGCTCARGATCGEEEAG
GETGGCTTTCEETGCETGTACCGECCEETGATGAGGARCACCETGTATCCTGTGARGAGE
CTGAAGGAGRACGCTGACCTGGAGTEGACTGCAGTGARGCAGAGCTTCCTGACCGAGETG
GAGCAGCTGTCCAGGTTTCGTCACCCARACATTGTGEACTTTGCTGECTACTGTGCTCAG
ARCGGLTTCTACTGCCTGETRTACGECTTCCTGCCCARLGLELTCCUTGGAGGACCGTCTC
CACTGCCAGRCCCAGECCTGCCCACCTCTCTCCTGRCCTCAGCGACTGGACATCCTTCTG
GGTACAGCCCOGGCARTTCAGTTT CTACATCAGGARCAGCCCCAGCCTCATCCAT GEAGAC
ATCAAGAGTTCCAACGTCCTTCTGEATGAGAGGCTEACACCCAACCTGEGAGACTTTGREC
CIGGCCCGGTTCAGCCECT TTGCCCGGETCCAGUCCCAGCCAGAGCAGCATGGTGGCCCEE
ACACAGACAGTGCGEGEGECACCCTGECCTACCTGCCCGAGGAGTACATCARGACGGGARGE
CTGECTETGEACACGGACACCTTCAGCTTT GEGGTGGTACTGCTAGAGARCCTTGGCTGET
CAGRGGGCTETEARGACGCACGETGCCAGGACCAAGTATCTGARAGACCTGGTGGARGAG
GAGGCTGAGCAGGLTGGAGTGECTTTGAGAAGCACCCAGAGCACACTGCARGCAGETCTG
GCTGCRAGATECCTGEGCTECTCCCATCECCATGCAGATCTACAAGARGCACCTGGEACCCC
LEGCCCEGECCCTECCCACCTEAGCTEEECCT EGGCCTGGECCAGCTGELCTGCTECTGL
CTGCACCGCCGGGCCARARGEAGGCCTCCTATGACCCAGGTGTACGRAGAGGCTAGAGRAG
CTGCAGGCAGTEGTGECEEGEETGCCCEEECATTCEGGAGECCGCCAGCTGCATCCCCCCT
TCCCCGCAGEAGARCTCCTACGTGTCCAGCACTGGCAGAGCCCACAGTGEEGCTGCTCCA
TEECAGCCCCTGECAGCGCCATCAGGAGCCAGTGCCCAGGCAGCAGRGCRECTGCAGAGA
GGCCCCAACCAGCCCGTGGAGAGTGACGRGAGCCTAGECGECCTCTCTGCTGCCCTIGCGE
TCCTGGCACTTGACT CCAAGCTGCCCTCTEGEACCCAGCACCCCTCAGGGAGGCCGELTET
CCTCAGGGGGEACACGGCACGAGAATCGAGCTGGEEGAGTGECCCAGGATCCCGGCCCACA
GCCGTGGAAGGACTBGCCCT TEECAGCTCT GCATCATCGTCGTCAGAGCCACCGCAGATT
ATCATCAACCCTGCCCGACAGARGATGGTCCAGRAGCTGGCCCTETACGAGGATGEGECC
CTGGACAGCCIECAGCTGCTGTCGTCCAGCTCCCTCCCAGGCTTGGGCCTEGRACAGEAC
AGGCAGEGGCCCGRAGRAAGTGATGARTTTCAGAGLTEA
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Fig, 49

SEQ ID No. 49

TRAK]
>ENSG000001B4216|%|protein_coding|ENST00000369573{ENSP00000358330
ATCECCEEEEGEECCGEGCCCEEGEEAGCCCGCAGCCCCCGECGCCCAGCACTTCTTGTAC
GAGGTGCCECCCTGGGTCATGTGCCECTTCTACARAGTCGATGGACGCCCTGEGAGCCCELD
GACTEGTGCCAGTTCEGTGRETEECAGCEEELTGLCGEGEGEECEEEAGECECGLGEEETT
CTGGECGCCEACGCCTEACGLCCCCCECCCCGCAGCLELCCTGATCETGCGCEACCAGACT
GAGCTGLGGRCTETECEAGCECTCCGEECAGCGCACGGCCAGCEGTCCTGTEECCCTGGATC
BAACCGCAACGLCCETGTGGCCEACCTCGTGCACATCCTCACGCACCTGCAGCTGCTCCRT
GCECEGEACATCATCACAGCCTGECACCCTCCCGCCCCECTTCCETCCLCAGGCACCRLT
GCCCCGRGGCCCAGCAGCATCCCTGCACCCGCCGRGGCCERGECCTGEAGLCCCCGGARG
TPECCATCCTCAGCCTCCACCTTCCTCTCCCCAGCTTTTCCAGGCTCCCAGACCCATTCA
EGGCCTEAGCTCGGCLTGETCCCAAGCCCTECTTCCLTETGECCTCCACCGTCATCTCCA
GCCCCTTCTTCTACCEAGCCAGGCCCAGAGAGCTCAGTGTCCCTCCTECAGGGAGCCCEE
CCCTTTCCETTTTGCTEECCCCTCTGTGAGATTTCCCEELECACCCACAACTTCTCGGAG
GAGCTCARGATCGGEGEAGEGTGECT TTGGETGCETGTACCGRGCEETGATGAGGRACACE
GTGTATGCTGTGAAGAGGCTGRAGGACARCGCTEACCTEGCACTGGACTGCAGTGARGCAG
AGCTTCCTGACCGRGGTGGAGCAGCTETCCAGGT TTCGTCACCCARACATTGTGGACTTT
GCTEGCTACTETECTCAGAACGECTTCTACTGCCTGGTGTACGGCTTCCTECCCARCGGC
TCCCTGEAGGACCETCTCCAC TECCAGACCCAGGCCTECCCACCTCTCTCLTGGLCTCAR
CGACTGGACATCCTTCTGGGTACRGCCCGGECAATTCAGTTTCTACATCAGGACAGCCCC
AGCCTCATCCRIGGAGACATCARGAGTTCCARCGTCCTTCTGEATEAGAGGCTGACACCT
ARGCTGEGACACTTTGECCTGECCCEETTCAGCCECTITGCCEEETCCAGCCCCAGCCAG
AGCAGCATGGTGEGCCCEGACACAGACRGTECECEECACCCTGGCCTACCTGCCCGRGGAL
TACATCARGACGGGAAGGCTGGCTGTGRACACGEACACCTTCAGCTTTGGEGTGETRGTE
CTAGAGACCTTGGCTGETCAGAGGECTGTEAAGACGCACGETGCCAGGACCAAGTATCTG
ARAGACCTGGTECAAGAGGAGECTGAGGAGGCTGGAGTEGCTTTGRGARAGCACCCAGAGC
ACACTGCAAGCAGETCTGGCTGCAGATECCTEGECTGCTCCCAT CGCCATGCAGATCTAC
RAGAAGCACCTGGACCCCAGBCCCGGECCCTECCCACCTGAGCTLEGCCTEGGECCTGEGEE
CAGCTGEGCCTEETECTECCTGCACCGCCGEGCCARAAGBAGGCCTCCTATGACCCAGGAG
BACTCCTACGTETCCAGCACTGGCAGAGCCCACAGT GEEGCTGCTCCATGELAGCCCCT
GCAGCGCCRATCAGGAGCCAGT GCCCAGGCAGCAGAGCAGCTGCAGAGAGGCCCCARCCAG
CCCGTGEAGAGCTGACGAGAGCCTAGGCGGCCTCTCTGCTRCCCTGCECTCCYGGCACTTG
ACTCCRAGCTGCCCTCTGGACCCAGCACCCCTCAGEGAGELCGECTETCCTCAGEGGGAC
ACGGCAGGAGAATCGAGCTGGEGEAGTGGCCCAGRATCCCGECCCRCAGCCGTERARGGR
CTGGCCCTTGECAGCTCTGCATCATCGTCETCAGAGCCACCECAGAT TATCATCAACCCT
GCCCGACAGARGATGGTCCAGARGCTGGCCCTGTACGRGGATCGEGCCCTGGACAGCLETE
CAGCTGCTGTCGTCCAGCTCCCTCCCAGGCT TGEGLCTGGARCAGEACAGECAGGEGELCT
GAAGARAGTGATGRATTTCAGAGCTGA
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Fig. 50

SEQ ID No, 50

IRAK]
>ENSGO0000184216|X|protein_coding}ENSTO0000363974 |ENSPO0000358991

ATGECCEEEEGECCEEECCCERERGAGCCCECAGCCCCCEECECCCAGCACTTCTTGTAC
GAGGTGCCGUCCTGGETCATGTGCCECTTCTACARAGTEATEEACGCCCTGGAGCCCGCT
GACTGGTGCCAGTTCECCECCCTGATCGTGCGCEACCAGRCCEAGCTGCEGCTRTECEAG
CGCTCCEEGCAGCECACGECCAGCGTCCTGTGECCCTREATCARCCGCAACGCCCETETE
GCCGACCTCGTGCACATCCTCACGCACCTGCAGCTGCTCCGTGCGLGGEGACATCATCACA
GCCTGECACCCTCCCGLCCCECTICCGTCCCCAGGCACCACTGCCCCCGAGGLCCAGTART
ATCCCTGCACCCECCGAGGECCGAGGCCTGEAGCCCCCGGAAGTTGCCATCCTCAGCCTCC
ACCTTCCTCTCCCCAGCTTTTCCAGGCTCCCAGRCCCATTLAGGECCTGAGCTCEECLTE
GTCCCARGCCCTGCTTCCCTRTGECCTCCACCGCCATCTCCAGCCCCTTCTTCTACCARG
CCAGGCCCAGAGRGLTCAGTGTCCCTCCTGCAGEEAGCCCECCCCTTTICCGTTTTRCTEG
CCCCTCTGTGEAGATTTCCCGGEGCACCCACAACT TCTCGGAGGAGC TCARGATCGGGGAG
GGTGECT TTEECTGCETGT ACCEGACEETGATGAGCARCACGEIGTATGCTGTGARGAGE
CTGAAGRAGAACGCTGACCTGEAGTCGACTGCAGTGARGCACAGCTTCCTGACCGAGGTE
GAGCAGCTETCCAGGTTTCCTCACCCARACATTETGEGACTTTGCTGGCTACTGTGCTCAG
BACGECTTCTACTGCCTGETETACGECTTCCTGCCCRACGELTCCCTEERAGGACCETCTC
CACTGCCAGACCCAGGCCTGCCCACCTCTCTCCTEGCCTCAGCGACTGGACATCCTTCTG
GETACAGCCCEEGCARTTCAGTITCTACATCAGGACAGCCCCAGCCTICATCCATGGAGAC
ATCRAGAGTTCCAACGTCCTTCTGGATGAGAGGCTGACACCCARGCTGGCGAGACTTTGEC
CTGGCCCGETTCAGCCELTTTGCCEEETCCAGCCCCAGCCAGAGCAGCATEGTRGLCLGE
ACRCAGACAGTGCGGEEECACCCTGECCTACCTGCCCEACGAGTACATCARGRCGGGAAGE
CTGGCTGTGGACACGEACACCTTCACGCTTTGGGETGGTAGTGCTAGAGACCTTGGCTGET
CAGAGGECTGTGAAGACGCACGETCCCAGGACCARAGTATCTGGTGTACGAGAGGCTAGAS
ARGCTGCRGBCAGTEETGECEGEEETGCCCEGECATTCAGRAGGCCGCCAGCTGCATCCCC
CCTTCCCCGCAGGAGRACTCLTACGTETCCAGCACTGECAGAGCCCACAGTCGEECTELT
CCATGGCAGCCCCTEGCAGCECCATCAGEAGCCAGTGCCCAGECAGCAGRGCAGCTGCAG
AGAGGCCCCARCCRGCCCGTGGAGAGTEACCAGAGCCTAGGCEGCCTCICTGCIGCCCTE
CGCTCCTGECACTTGACTCCAAGCTGCCCTCTGEACCCAGCACCCCTCAGGEAGETCEGE
TGETCCTCAGGGGEACACGECAGEAGARTCGACCTGEEEEAGTGGCCCAGGATCCCGGLCC
ACAGCCGTGGRAGGRCTGGCCCTTGGLAGCTCTGCATCATCGTCGTCAGAGCCACCGECAG
ATTATCATCAACCCTGCCCGRCAGRAGATGETCCAGAAGCTGECCCTGTACGAGGATGEE
GCCCTGEACAGCCTGCAGCTGCTETCETCCAGCTCCCTCCCAGGCTITGGECCTGGRAACAR
GRCAGGCAGGGEGCCCGAAGARAGTCGATGARTTTCAGAGCTGA
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Tig. 51

SEQ ID Ho. 51

TRAK1
>EN5G00000184216]X ] protein_coding|ENSTH0000393682 | ENSP000Q0377287
ATGECCGEEEEECCEGEECCTEEEEERAGCCCECAGCCCCCGRCGCCCAGCACTICTTGTAC
GAGGTGCCGCCCTGEETCATGTECCGCTTCTACRAAGTGATGGACGCCCTGGRGCCCGLC
GACTGGTECCAGTTCGETGEETEECEECGEGCTGCCEHEEEEECEEEAGECECECEEECTC
CTGGECGCCGACGCCTGACELCCCCCGCCCCECAGCCECCCTRATCETGCENGACCAGACT
GAGCTGECGGCTETGCGAGCGCTCCGGECAGCECACGGCCAGLGTCCTGTGECCCTGGATC
ARCCGCAARCGCCCGTGYGGCCEACCTCBTECACATCCTCACGCACCTGCAGCTECTCCRT
GCGCGGEACATCATCACAGCCTEECACCCTCCCGLCCCELTTCCETCCCCAGGECACCACT
GCCCCGAGGCCCAGCAGCATCCCTECACCCECCGAGECCEAGECCTEEAGCCCCCGGRRG
TTGECCATCCTCAGCCTCCACCTTCCTCTCCCCAGCTTTTCCRAGGCT CCCAGACCCATTCA
GGHCCTGAGCTCGECCTGGTCCCARGCCCTGCTTCCCTGTGEGCCTCCACCGCCRATCTCCA
GCCCCTTCTTCTACCAAGCCAGGCCCAGAGAGCTCAGTETCCCTCCTGCAGGRRGCCCGT
CCCTTTCCGTTTTECTGGCCCCTCTGTGAGATTTCCCGGGECACCCACRACTTCTCGGAG
GAGCTCARGATCGEEGAGGGTGECTTTEGEGTGCETGTACCEEECEETCATGAGEARALACG
GTGTATGCTGTGAAGAGGCTGRAGGAGAACGCTGACCTGGAGTEGACTGCAGTGARAGCAG
AGCTTCCTGACCGAGGTGGAGCAGCTGTCCAGETTTCGTCACCCAARCATTGTGGACTTT
GCTGGCTACTETGCTCAGARCGECTTCTACTECCTGGTGTACGGCTTCCIGCCCARCGET
TCCCTGGAGGACCGTCTCCACTGCCAGACCCAGBCCTGCCCACCTCTCTCCTGECCTCAG
CEACTGGACATCCTTCTGGETACAGCCCEGEUARTTCAGT TTCTACATCAGGACAGCCCC
AGCCTCATCCATGCAGRCATCARGAGTTCCAACGTCCTTCTGGATGAGAGGCTGRCACCC
ARGCTGGEAGRCTTTEGCCTGGLCCEETTCAGLLGLITTGCCGGETCCAGCCCCARGCCAG
AGCAGCATGGTGECCCGEACACAGACAGTECGEGECACCCTGGCCTACCTGCCCGAGGAG
TACATCAAGACGEGAAGGCTGGCTGTGEACACGGACACCTTCAGCTTTGGEETGEGTACTG
CTAGRGACCTTCGCTGETCAGAGGGCTGTGARGACGCACGETGCCAGGACCAAGTATCTE
ARAGACCTGGTGGRAGAGGRGGCT GAGGAGECTGEAGTGGCTTTGAGRAGCACCCAGAGT
ACACTGCAAGCAGGTCTEECTECAGATGCCTEEGCTECTCCCATCGUCATGCAGATCTAC
AAGARGCACCTGEGCCAGCTEECCTGCTECTEGCCTECRCCGCCGEECCAARRGEAGECCT
CCTATGACCCAGGRGRACTCCTACGTGTCCAGCACTGECAGRGCCLACAGTGEGGCTECT
CCATGGCAGCCCCTGGCAGCGCCATCAGEAGCCAGTGCCCAGGCAGCAGAGCAGCTGCAG
AGAGGCCCCAACCAGCCCGTEGAGAGTGACGAGAGCCTAGBCEECCTCICTGCTGCCUTG
CECTCCTGGCACTTGACTCCARGCTGCCCTCTGGACCCAGCACCCCTCAGGGAGGCCEEE
TETCCTCAGGGEGACACGGCAGGAGAATCGAGCTEEEECEAGTRECCCAGEATCCCGECCC
ACAGCCGTGGAAGEALTEGCCCT IGGCAGCTCTGCATCATCETCGTCAGAGCCACCGCRG
ATTATCATCAACCCTGCCCGACAGRAGATGGTCCAGARGCTGGCCCTGTACGAGGATGEG
GCCLTGGACAGCCTGCAGCTGCTGTCGTCCAGCTCCCTCCCAGGCTTGGGCCTGEARCAG
GACAGGCAGGGECCCGARGABAGTGATGRATITCAGAGCTEA
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Fig, 52

SEQ ID No. 52

IRAK1

>ENSG00000184216|X[protein coding|ENSTO0000393687 | ENSPO0000377201
ATGECCEEGERECCEEECCCEEEEEAGCCCECAGCCCCCEECGCCCAGCACTTICTIGTAC
GAGGTGCCGCCCTGEETCATGTGCCGCT TCTACARAGTGATEGACGCCCTGEAGCCCGLC
GACTGGTGCCAGTTCECCGCOCTGATCGTGLGCEACCAGACCEAGCTGLGECTETECGAG
CGCTCCEGECAGCGECACGGCCAGCGTCCTGTGECCCTGEATCARCCGCARCECCCHTET
GCCEACCTCGIGCACATCCTCACGCACCTGCAGCTECTCCOTECGCEGEACATCATCACA
GCCTGGCACCCTCCCGCCCCGCTTCCGTCCCCAGGCACCACTECCCCGAGGLCCAGTCAGC
ATCCCTGCACCCGCCERGECCGAGGCCTECGAGCCCCCEGARGTTGCCATCCTCAGCCTCC
ACCTTCCTCTCCCCAGCTTTTCCAGGCTCCCAGACCCATTCAGGGCCTGAGCTCGGECTG
GTCCCAAGCCCTECTTCCCTETGGCCTCCACCECCATCCCAGCCCCTTCTTCTACCAAG
CCAGGCCCAGRGAGCTCAGTETCCCTCCTGCAGGGAGCCCGCCCCTTTCCETTTTRCTGE
CCCCTCTGTGAGATTTCCCGEGEECACCCACARCTICTCGGAGGAGCTCARGATCGGGRGAG
GGIGRCTTTGEETGCATETACCGGECEGTGATGAGGARCACGETRTATGCTGTEGAAGAGE
CTGAAGGAGRACGCTGACCTGEAGTGGACTGCAGTGRAGCAGAGLTTCCTGACCCARGTE
GRAGCAGCTGTCCAGGTTTCGTCACCCAARRCATTGIGGACT TTGCTGGCTACTGTGCTCAG
ARCGGCTTCTACTGCCTGGTETACGECTTCCTECCCARCGGCTCCCTGGAGGACCGTCTC
CACTGCCAGACCCAGGCCTGCCCACCTCTCTCCTBGLCTCAGCGACTEEACATCCTTCTE
GGTACAGCCCGGEGCAATTCAGTTTCTACATCAGGACAGCCCCAGCCTCATCCATGBAGAC
ATCARGAGTTCCRACCTCCTTCTGGATGAGAGECTEACACCCANGCTGGGAGACTTTGGC
CTGGCCCGGETTCAGCCECT T TGCCOGETCCAGCCCCAGCCAGAGCAGCATGGTEECCCGE
ACACAGACAGTGCGGGGCACCCTGECCTACCTGCCCGAGGAGTACATCAAGACGRGEANGS
CTGGCTGTGEGACACGGACACCTTCAGCTTTGRGGGTEGTAGTGCTAGAGACCTTELCTRET
CRGAGGGCTGTCGARGACGCACGGTGCCAGGACCARGTATCTCGARAGACCTEGTGRARGAG
GAGGCTGAGGAGGCTGERETGGCT TTGAGARGCACCCAGAGCACACTGCARGCAGGTCTE
GCTGCAGATGCCTGGEECTGCTCCCATCGCCATGCAGATCTACAAGARGCACCTGGACCCE
AGGCCCGEECCCTECCCACCTGAGCTEGECCTEGELCTEEGECCAGCTGGECCTGCTGCTGT
CTGCACCGCCGGECCARARGGAGECCTCCTATGRCCCAGGAGRACTCCTACGTGTCCAGC
ACTGGCAGAGCCCRACAGTGEGEGCTGCTCCAY GGCAGCCCCTGGCAGCGCCATCAGGAGCC
AGTGCCCAGGCAGCAGRGCAGCTCCAGAGAGGCCCCAACCAGCCCETERAGRGTGRACGAR
AGCCTAGGCGGECCTCTCTGCTGCCCTGCECTCCTEECACTTGACTCCAAGCTGCCCTCTG
GACCCAGCACCCCTCRGEEAGGCCGECTETCCTCAGGEGEACACGECAGGAGAATCEAGC
TGGEGEGEEAGTGECCCAGEATCCCGGCCCACAGCCGTGEARGEACTGGLCCTTEGCAGCTCT
GCATCATCGTCGTCAGRGCCACCGCAGATTATCATCAACCCTGCCCGACAGARGATGETC
CAGAAGCTGECCCTETACGAGGATGGEGCCCTGGACAGCLTGLAGCTGCTETCETCCAGC
TCCCTCCCAGGCT TGGGCCTGEARCAGGACAGGCAGGGGCCCGARGRRAGTGATGRATTT
CAGAGCTGA
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Fig, 53

SEQ ID No, 53

C20or£lds
>ENSG00000125534}20 | protein_coding [ENST00000370177 | ENSPO0000352196
ATGECGECCATCCCCTCCAGCGGCTCECTCETGGCCACCCACGRCTACTACCGECGLCRL
CIGGETTCCACTTCCAGCARCAGC TCCTGCAGCAGTACCEABTGCCCCEREEGAAGCCATT
CCCCACCCCCCAGGTGAGTGCAGGATCECCCCITTCTCCCCCOGUTCCTCCAGGAGLTRE
CAGCATCAAGACCCCACTTCGCTTCTCTCAGGTCTCCCCAAGGCTGACCCEGETCATTGE
TGGGCCAGCTTCTTTTTCGGEARGTCCACCCTCCCETTCATEGCCACGETETTGGAGTCC
GCAGAGCACTCGGAACCTCCCCAGGCCTCCAGCAGCATGACCGCCTGTGELCTGECTCEE
GACGCCCCEAGGAAGCAGCCCEGCGETCAGTCCAGCACAGCCAGCECTGGGCCCCCGTCC
TGA
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SEQ ID No. 54

C20orfl4s

>ENSG00000125534 )20 (protein_coding|ENSTC0000370]78] ENSPO0000359197
ATGGCGECCATCCCCT CCAGCGGCTCELTCETGECCACCCACGRACTACTACCEECGECCGEE
CIGGGTTCCACTTCCAGCAACAGCTCCTECAGCAGTACCGAGTGCCCCGREGAAGCCATT
CCCCACCCCCCAGETCTCCCCARGGCT GACCCERETCATTEETEECCCAGCTTC ML
GGEGARGTCCACCCTCCCACCCCCCACCCTGTAR
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Fig. 55

SEQ ID No. 55

C20orfl4s
>ER5G600000125534| 20 |protein_coding|ENST00000370179[ ENSFO0000359198
ATGGCGGCCATCCCCTCCAGCEGCTCGCTCETEGCCACCCACGACTACTACCGGLGCCGT
CTGEGETTCCACTTCCAGCARCAGCTCCTGCAGCAGTACCGAGTGCCCCGEGEGAAGCCATT
CCCCACCCCCCAGGTCTCCCCAAGGCTGACCCGGETCATTGGTGGECCAGCTTCTTTTTC
GGGRAGTCCACCCTCCCGTTCATGGCCACGE T GTTGGAGT CCGCAGRGCACTCGGAACCT
CCCCAGGCCTCCAGCAGCATGACCGCCTETGECCTGGCTUGGGACGCCCCGAGGARGCAG
CCCGGCEETCAGTCCAGCACAGCCAGCECTEEGECCCCCEICCTGAR
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Fig. 56

SEQ ID No. 56

pSCh2L

>ENSGO0000105443119 |protein_coding|ENST00000325139} ENSP00000314566
ATGGAGGACGGCETCTATEGAACCCCCAGACCTEGACTCCEGAGGAGCGGATGGAGCTGGAG
AACATCCGGCGECEGAAGCAGEAGCTECTEETECAGATTCAGCGCCTGLGEGEAGGAGCTC
AGTGARGCCATGAGCGAGGETGGAGGGECTGGAGGCCARTGAGGGECAGTAAGACCTTECAR
CGEAACCHGARGATGECAATGEGCAGGAAGARAGTTCAACATGGACCCCAAGARGGGEATC
CAGTTCTIGGTGGAGARTGAACTGCTGCAGARCACACCCGAGGAGATCGCCCGCTTCCTG
TACARGGGCGAGGEGCTGARCAAGACAGCCATCGEGEACTACCTEEGGRAGAGGEAAGAAR
CTGARCCTGGCAGTGCTCCATGCT T TIGTGGATCTGCATGACTTCACCGACCTCAATCTG
GTGCAGGCCCTCAGGCAGTTTCTATGGAGCTTTCGCCTACCCGGRGAGGCCCAGARRATT
GACCGGATGATGGAGECCTTCEGCCCAGCGATACTECCTETECARCCCTEGEGETTTTCCAG
PCCACAGACACGTGCTATGTGCTGTCCTTCGCCGTCATCATGCTCARCACCAGTCTCCAC
AARTCCCRATGTCCEGERCARGCCOGECCTEEAGCECTTTETEECCAT GRACCEEGEECATC
ABRCGAGGGCGGEEEACCTGCCTGAGGAGCTGCTCAGGRACCTGTACGACAGCATCCGAAAT
GAGCCCTTCARGATTCCTGAGGATGACGGEAATGACCTGACCCACACCTTCTTCAACCCG
GACCGEGGAGGGCTGECTCCTGARGCTGEGTAGGGECCGEETGRAGACGTGGARGUGGCET
TGGETTTATCCTCACAGACRACTGCCTCTACTACTTTGAGTACACCACGGRCARGGAGCCT
CGAGGARTCATICCCCCTGEAGRAT CTGAGCATCCGAGAGETGEACGACCCCCGGARACCE
AACTGCTTTGAACTTTACATCCCCARCARCAAGGGGCAGCTCATCARAGCCTGCARAACT
GAGGCGGACGECCGAGTGGTGEAGEGARACCACATGETGTACCGGATCTCGGCCCCTALG
CAGGAGGAGAAGGACGAGTGGATCAAGTCCATCCAGECGGCTET GAGTGTEGALCCCTTC
TATGAGRTGCTGCCAGCGAGAAAGAAGCGRATTTCAGTCRAGRAGRAGCAGGAGCAGCCC
TGA
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Tig. 87

SEQ ID No. 57

PSCD2L
>ENSG00000105443]19|protein_coding|ENST00000351881 1 ENSPOO000375753
ATGGAGGACGEGCGTCTATGAACCCCCAGACCTGACTCCGGAGCAGLGGATGEAGCTGGAG
ARCATCCEECGGCEEARGCAGGAGCTLCTGGTGEAGATTCAGCGLCTGLGGGAGEAGCTC
AGTGARGCCATGAGCGAGGTGEAGGEECTGEAGGCCARTGAGGGCAGTRAGACCTTGCAR
CGGAACCGGAAGATGGCAATGGGCAGGARCARGTTCARCATGGACCCCARGARGGGEGATC
CAGTTCTTGGTGGAGAATGAACTCCTGCAGAACACACCCGAGGAGRTCECCCLGCTTCCTS
TACARGGLECGAGEGGCTGAACRAGACAGCCATCGEEGACTACCTGGEGEAGACGGAAGARA
CTGARCCTGECAGTGCTCCATGCT T TTETGEATCTGCATGAGT TCACCGACCTCRATCTG
GIGCAGECCCTCAGGCAGTTTCTATGCAGCTTTCGCCTACCCGGAGAGGCCCAGRARATT
GACCGGATGATGEAGGCCTTCGCCCAGCGATACTECCTETGCAACCCTGGEGTTTTCCAG
TCCACAGACACGTGCTATGTGCTGTCCT TCGCCETCATCATGCTCARCACCAGTCTCCAL
ARTCCCRATGTCCEEEACARGCCGEECCTEEAGCECT TTGTGGCCATGAACCGREGGCATC
ARCGAGGGCGEGEEACCTGCCTGAGGAGCTECTCAGGARCCTGTACGACAGCATCCGARAT
GAGCCCTTCRAGRTTCCTEAGGATGACGEGAATGACCTGACCCACACCTTCT TCARCCCG
GACCGGEAGGECTEECTCCTGRAGCTGEEGGGCCEEETGRAGACGTEGARGCGECGLTGE
TTTATCCTCACAGACARCTGCCTCTACTACTTTGAGTACACCACGGACARGGAGCCCCER
GGAARTCATCCCCCTGEAGRATCTGAGCATCCGACGAGGETGGACGACCCCCEGARACCERAC
TGCTTTGAACTTTACATCCCCRACAACAAGGGGCAGCTCATCARAGCCTGCARARACTGAG
GCGGACGGCCEAGTGETGRAGGGAAACCACATGETCTACCGGATCTCGGCCCCCACGLAG
GAGGAGARAGGACGAGTGRATCRAAGTCCATCCACGCEGCTGTGAGTGTGGACCLCTTCTAT
GAGATGCTGGCAGCGAGARAGAAGCGGATTTCAGTCAAGARGAAGCAGGAGCAGCCCTGA
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Fig. 58

SEQ ID No. 5B

PPIA

>ENSGO0000198618 2] |protein_coding|ENST00000358455| ENSPO0D000351238
ATGGTCAACCCCACCGTGTTCTTCGACAT TGCCGTCEACGGLGAGCCCTTGRGCCGCETC
ICCTTTGRGCTETTTGCAGACARGG TCCCBARGACAGCAGARARTTTTCGTGCTCIGAGT
ACTGGAGRGARAGEGATTTGGTTATAAGECTTCCTGCTTTCACAGRAT TATTCCAGGEETTT
ATCTGTCAGEETGETGACTICACACGCCATAATGGCACTEGTGEGCARGTCCATCTATGGE
GRGARATTTGARGATGAGRACT TCATCCTARAGCATACAGGTCCTGGCATCTTGTCCATE
GCARATGCTGGRCCCARCACARRTGGATCCCAGTTTTTCATCTGCACTGCCARGACTGAG
IGGTTECAT GGCAAGCATETGG TG T TTGGCARAGTGARAGARGGCATGARTATTETGGAG
GCCATGGAGCGCTTTGGETCCAGGAATGGCAAGACCAGCARGAAGATCACCATTGCTGAC
TGTGGACARCTCGRATAR
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Fig. 59

SEQ ID No. 59
MGTRDDEYDYLEKVVL I GDSGVGKSNLLSRFT RNEFNLESKST I GVEFATRS IQVDGKT I
KAQIWDTAGOERYRAITSAYYRGAVGALLYVYDIAKHLTYENVERWLKELRDHADSNIVIM
LVGNKSDLRHLRAVPTDEARAFAEKNNLSFIETSALDSTNVEEAFKNILTEL YRIVSQKQ
IADRAAHDESPGNNVVDISVPPTTDGOKPNKLOCCONL*
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Fig. 60

SEQ ID No. &0
MARADGDDSLYPIAVLIDELRNEDVQLRLNSIKKLSTIALALGVERTRSELLPFLTDTIY
DEDEVLLALARQLGTFITLVGGPEYVECLLEPLESLATVEETVVRDKAVESLRAT SHEHS
PSDLEAHEVPLVERLAGGDWITSRTSACGLESVCYPRVS SAVKAELRQYFRHLCSDDTEM
VRRARASKLGEFAKVLELDNVKSEI I PMFSNLASDEQDSVRLLAVEACVNIAQLLPQEDL
EALVMPTLROAAEDKSWRVRYMVADKFTELQKAVGPEITKTDLVPAFQNLMKDCEAEVRA
ARSHKVKEFCENLSADCRENVIMEQILPCIKELVSDANQHVKSALASVIMGLSPTLGKDN
TTEHLLPLELAQLKDECPEVRLNIISNLDCVNEVIGIRQLSQSLLPATVELAEDARKWRVR
LATIEYMPLLAGQLGVEFFDEKLNSLCMAWLVDHVYATRERATSNLKKLVEKFGRKEWAHA
TITPKVLAMSGDENYLHRMTTLECINVLEEVCGODITTKHMLPTVLRMAGDP VANVRFRY
AKSLOKIGPILDNSTLOSEVKPILEKLTQDODVDVKYFAQEALTVLSLA
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Fig. 61

SEQ ID No. 61

MRTFSFASTASRSCPPS PWPLGLKGPEVSFCLSLOIPSMMKMRS SWPWONSWERSLPHWE
RQSTCTACCLFSVCYPRVSSAVEKAELRQYFRNLCSDDT PMVRRARASKLGEFAKVLELDN
VKSEI IPMFSNLASDEQDSVRLLAVERCVNIAQLLPQEDLEALVMPTLROQAAEDKSWRVR
YMVADKFTELQKAVGPE I TR TDLYPAFQNLMKDCEAEVRAARS HKVKEFCENLSADCREN
VIMSQILPCIKELVSDANQHVKSALASVIMGLSPILGKDRTIEHLLPLFLAQLKDECPEY
RLNIISNLDCVNEVIGIRQLSQSLLPAIVELAEDAKWRVRLAIIEYMPLLAGOLGVEFFD
EXLNSLCMAWLVDHVYAIRTAATSNLKKLVEKFGKEWAHAT I IPKVLAMSGDPNYLHRMT
TLECINVLSEVCGODI TTKHML P TVLRMAGDPVANVRFNVAKSLOKIGPILDNSTLOSEY
KPILEKLTQDODVDVKY FAQEALTVLSLA*
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Fig. 62

SEQ ID No. 62
MELITILEKTVSPDRLELEAAQKFLERAARVENLPTFLVELSRVLANPGNSQVARVARGLQ
IKNSLTSKDPDIKAQYQORWLAI DANARREVKNYVEQTLGTETYRPSSASQCVAGIACAR
TPUNQWPELI PQLVANVTNPNSTEHMKESTLEATGYICQDIDPEQLODKSNEILTATIQG
MRKEEPSNNVKLAATNBLLNSLEFTKANEDKESERHFIMQVVCEATQCPDTRVRVAALQN
LVKIMSLYYQYMETYMGPALFAITIEAMKSDIDEVALQGIEFWSNVCDEEMDLATEASEA
AEQGRPPEHTSKFYAKGALQYLVPILTOTLTRODENDDDDDWNPCKAAGVCLMLLATCCE
PDIVPKVLPFIKEHIKNPDWRYRDAAVMAFGCILEGPEPSQLKPLVIOAMPTLIELMKDE
SVVVRDTAAWTVGRICELLPEAAINDVYLAPLLOCLIEGLSAEPRVASNVCHAFSSLAEA
AYEAADVADDQEEPATYCLS SSFELIVOKLLETTDREDGHONNLRESAYESLMEIVRNSA
KDCYFPAVOKTTLVIMERLQQVLOMESHIQSTSDRIQFNDLOSLLCATLONVLRKVOQHQDA
LOISDVVMASLLRMFQSTAGSGEVQEDALMAVSTLVEVLGGEFLKYMEAFKPFLGIGLKN
YAEYQVCLAAVGLVGDLCRALQSNIIPFCDEVMQLLLENLGNENVHRSVKPQILSVFGDI
ALATGGEFKKYLEVVLNTLOOASQAQVDKSDYDMVDYLNELRESCLEAYTGLIVQGLKGDQ
ENVHPDVMLVQPRVEFILSFIDH IAGDEDHTDGVVACAAGLIGDLCTAFGKDVLKLVEAR
PMIHELLTEGRRSKTNKAKTLATWATKELREKLKNQA
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Fig. 64

SEQ ID No. 64
MGTRMADLDSEPKLSGVOQPSEGVEGGRCSEISABLIRSLTELDELEAVYERLCGEEKVY
ERELDALLEQONTIESKMVTLHRMGENLOLIEGDAKQLAGMITETCNLAENVSSKVROLD
LAKNRLYQATQRADDILDLKFCMDGVQTALRSEDYEQRAAHTHRYLCLDKSVIELSRQGK
EGSMIDANLKLLOEAEQRLKATIVAERFATATKEGDL PQVERFFKIFPLLGLHEEGLRKFS
EYLCRQVASKAEENLLMVLGTDMSDRRAAVIFADTLTLLFEGIARIVETHQPIVETYYGE
GRLYTLIKYLQVECDRQVEKVVDKFIKQRDYHQOFRHVONNLMRNS TTEKIEPRELDPIL
TEVILMNARSELYLRFLEKRISSDFEVGDSMASEEVKQEHQKCLDKLLNNCLLSCTMQEL
IGLYVIMEEYFMRETVNKAVALDTYEKGOLTSSMVDDVFYIVEKCIGRALSSS5IDCLCA
MINLATTELESDFRDVLCNRLRMGEPATTFODIQRGVTSAVNIMHSSLOQGKFDTKGIES
TDEAKMSFLVTLNNVEVCSENISTLEKTLES DCTKLFSQGIGGEQAQAKFDSCLSDLARY
SNEKFRDLLOEGLTELNSTATIKPQVQPWINSFFSVSHNIEEEEFNDYEANDPWVOQFILNL
EQOMAEFKASLSPVIYDSLTGLMTSLVAVELERVVLKSTENRLGCGLQFDKELRSLIAYLT
TVITWTIRDKFARLSQMAR I LNLERVTIEILDYWGPNSGPLTWRLTPAEVRQVIALRIDFR
SEDIKRLRL*
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Fig. 65

SEQ ID No. 65

MADLDS PPKLSEVQQPSEGVGGERCSEISAELIRSLTELQELEAVYERLCGEEKVVEREL
DALLEQONT TESKMVTLHRMGPNLOLIEGDAKQLAGMITFTCNLAENVSSKVRQLDLAKN
RLYQAIQRADDILDLKFCMPGVQTALRSEDYEQAARHTHRYLCLDKSVIELSRQGKEGSH
IDANLKLLOEAEQRLKAIVAEKFALATKEGDLPOVERFFKI FPLLGLHEEGLRKFSEYLC
KQVASKAEENLLMVLGTOMSDRRAAVIFADTLTLLFEGIARIVETHQPIVETYYGPGRLY
TLIKYLQVECDRQVEKVVDKFIKQRDYHOQFRHVONNLMRNS T TERIEPRELDPILTEVT
LMNARSELYLRFLKKRI55DFEVGDSMASEEVKOERQKCTLDKLLENCLLSCTMOELIGLY
VTMEEYFMRETVNKAVALDTYEKGQLTSSMVDDVFYIVKKCIGRALSSSSIDCLCAMINL
ATTELESDFRDVICHKLEMGFPATTFQDIQRGVTSAVNIMHESLODGKFDTKGIESTDER
KMSFLVTLNNVEVCSENI STLKKTLESDCTKLFSQGIGGEQRQAKFDSCLSDLARVSNKE
RDLLQEGLTELNSTAIKPOVOPWINSFFSVSHNIEEEEFNDYEANDPWVOQE ILNLEQOM
AEFKASLSPVIYDSLTGLMTSLVAVELEKVVLKSTFNRLGGLQFDKELRSLIAYLTTVTT
WTIRDKFARLSOMATILNLERVTEILDYWGPNSGPLTWRLT PARVRQVLALRIDFRSEDT

KRLRL*
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SEQ ID No, 66
MADLDSPPKLSGVOQPSEGYGGGRCSEISAELIRSLYELOQELEAVYERLCGEEKVVEREL
PALLEQONTIESKMVTLHRMGPNLQLIEGDAKQLAGMITFTCNLAENVSSKVRQLDLAKN
RLYQAIQRADDILDLKFCMDGVQTALRSEDYEQARAHTHRYLCLDKSVIELSRQGKEGSM
IDANLKLLOEAEQRLKAIVAREKFAIATKEGDLPOVERFFRI FPLLGLEEEGLREFSEYLC
KQVASKAEENLLMVLGTDMSDRRAAVIFADTLTLLTEGIARIVETHQRPIVETYYGEGRLY
TLIKYLOQVECDRQVEKVVDKFIKQRDYHQONFVESEFE*
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SEQ ID No. €7
MGTKMADLDSPPRLSGVQQPSECVEGGRCSEISAELIRSLTELORLEAVYERLCGEEKVY
ERELDALLEQONTIESKMVTLHRMGPNLOLI EANLKLLQEARQRLKATVAEKFATATKEG
DLPQVERFFKIFPLLGLHEEGLREFSEYLCHQVASKAEENLIMVLGTDMSDRRARVIFAD
TLTLLEEGIARIVETHQPIVETYYGPGRLYTLIKYLOVECDRQVEKVVDKFIKQRDYHQQ
FROVOWNLMRNSTTERIEPRELDPILTEVTLMNARSELYLRFLKKRI SSDFEVGDSMASE
EVKQEHQKCLDRLLNNCLLSCTMQELIGLYVTMEE YFMRETVNKAVALDT YEKGQLTSSM
VDDVEYIVRKCIGRALSSSS IDCLCAMINLATTELESDFROVLCNKLRMGEFPATTFQDIQ
RGVTSAVNIMHSSLOOGKEFDTRGIES TDEAKMS FLVT LNNVEVCSEN ISTLKKTLESDCT
KLFSQGIGGEQAQAKFDSCLSDLARVSNRFRDELOEGLTELNSTAIKPQVQPRINSFESV
SHNIEEEEFNDYEANDPWVQQFILNLEQQMAEFKASLSPVIYDSLTGLMTSLVAVELEKV
VLRSTFNRLGGELOFDKELRSLIAYLTTVTTHTIRDKFARLSOMATILNLERVTEI LDYWG
PNSGPLIWRLTPAEVRQVLALRIDFRSEDIKRLRL*
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Fig. 68

SEQ ID No. 68
MEFVECLGHPEEFYNLVRFRIGGKREVMPKMDODSLSSSLKTCY KYLNQTSRSFARVIQA
LDGEMRNAVCIFYLVLRALDTLEDDMTISVEKKVPLLHNFHSFLYOPDRRFMESKEKDRQ
VLEDFPTISLEFRNLAEKYQTVIADICRRMGI GMAEFLDKHVTSEQEWDKYCHYVAGLVE
IGLSRLFSASEFEDPLVGEDTERANSMGLFLOKTNI IRDYLEDQQGGREFWPQEVWSRYV
KKLGDYAKPENIDLAVQCLNELITHNALHHIPDVITYLSRLRNQSVFNFCAT POVMATIATL
ARCYNNQOVFKGAVKIRKGQAVTLMMDATNMPAVKAIIYQYMEEIYHRIPDSDPSS8KTR
QIISTIRTQNLPNCOLISRSHYSPIYLSFVMLLAALSWQYLTTLSQVIEDYVQTGEH*
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Fig. 69

SEQ ID No. 68

MRASQKDEFENSMNOQVEKLLKKDPGNEVELKLYALYKQATEGPCNMPKPGVEDL INKAKWDA
WNALGSLPREAARQNYVDLVSSLSPESLESSSQVEPGTDRESTGFETLVVTSEDGI TKIME
NRPEKKNAINTEMYHEIMRALKARSKDDSIITVLTENGDYYSSGNDLTNITDIPPGGVEE
KARNNAVLLREFVGCE I DFPKPLIAVVNGPAVGISVILLGLFDAVYASDRATFHTRPFSHL
GOSPEGCSSYTFPKIME PAKATEML I FGKKLTAGEACAQGLVTEVFPDST FOKEVWTRLK
AFAKLPPNALRISKEVIRKREREKLHAVNAEECKVLOGRWLSDECTNAVVNELSRKSKL *
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Fig. 70

S5EQ ID No. 70

MYHEIMRALKARSKDDSIITVLTGNGDY YS3GNDLTRFTDI PPGGVEEKAKNNAVLLREF
VGCFIDFPKPLIAVVNGPAVGISVTLLGLEDAVYASDRATFHTPFSHLGQS PEGCSSYTE
PRIMSPAKATEMLIFGKKLTAGEACAQGLVTEVFPDSTFOKEVHTRLKAFAKLPPNALR]
SKEVIRKREREKLHAVNAEECNVLQGRWLS DECTNAVVNFLSRKSKL*
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SEQ ID He, 71

MAMAYLAWRLARRSCPSSLOVTS FPVVQLHMNRTAMRASQOKDFENSMNQVELLKKDPGHE
VXLRLYALYKQATEGPCNMPKPGVFDLINKAKWDAWNALGSLPKEAARONYVDLVSSLSP
SLESSSQVEPGTDRESTGFETLVVTSEDGI TRIMFNRPKKKNAINTEMYHETMRALKARS
KDDSIITVLTGNGDYYSSGNDLINETDI PPGGVEEKAKNNAVLIREFVGCFIDFPKPLIA
VVNGPAVGISVTLLGLEDAVYASDRATFHTPFSHLGQSPEGCSSYTFPKIMS PAKATEME
IFGKKLTAGEACRQGLVTEVFPDST FOKEVRTRIKAFAKLPPNALRI SKEVIRKREREKL
HAVNAEECNVLOGRWLSDECTHAVVNFLSRKSKL*
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SEQ ID No. 72

MNRTAMRASQKDEENSMNQVKLLKKDPGNEVKLKLYALYKQATEGPCNMPKPGVFDLINK
AKWDAWNALGSLPKEAARQNYVDLVSSLSPSLESSSQVEPGTDRKSTGIETLVVTSEDGT
TKIMFNRPKKKNALNTEMYHEIMRALKRAASKDDSII TVLTGNGDYYSSGNDLYNFTDIPP
GGVEEKARNNAVLLREFVGCFIDFPRPLIAVVNGPAVGISVTLLGLEDAVYASDRATFHT
PrSHLGOSPEGCSSYTFPKIMSPAKATEML I FGKKL TAGEACAOGLY TEVFPOST FOREY
WTRLKAFAKLPPNALRISKEVIRKREREKLHAVNAEECNVLOGRWLS DECTNAVYNELSR

KSHL*
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SEQ ID No. 73
MEFNRPXRENAINTEMYHEIMRALKAASKDDSIITVLTGNGDY YSSGNDLTNFTDIPPGGY
EEKAKNNAVLLREFVGCFIDFPRPLIAVVNGEAVGI SVTLLGLFDAVYASDRATFHTPES
HLGOSPEGCSSYTFPKIMS PAKATEML I FGKKLTAGERCAQGLVTEVEFPDSTFOKEVHTR
LKAFARLPPNALRISKEVIRKRERE KLHAVHAEECNVLOGRWLS DECTNAVVNFLSRKSK
Lir
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SEQ ID No. 74
MFARKPPGAAPLGAMPVPDOPSSASEKTSSLSPGLNTSHGDGSETETTSAILASVKEQEL
QFERLTRELEAERQIVASRLERCKLGSETGEMESMSSABEOFOWQSQDGORDIEDELTTG
LELVDSCIRSLOESGILDPQDYSTGERPSLLSQSALOLNSKPEGSFOY PASYHENQTLATL.
GEITPSQLPARGTOARATGOSFSQETTSRAGHLAGPEPAPPPPPPPREPFAPSLGSAFHL
PDAPEAARARALYYSSSTLPAPPRGGS PLAAPOGGSPTRLORGGSAPEGATYARPRGSSP
KOSPSRLAKSYSTSSPINIVVSEAGLSPIRVISPPIVQSTISSSPIHOLESTIGTYATLS
PTERLVHESEQYSKHSQELYATATLORPGSLAAGSRASYSSQHGHLGPELRATQSFEHRHT
DPIYEDRVYOKPPMRSLSOSQGDELPPAHTGTYRTSTAPSSPGVDSVPLORTGSQHGPON
AARRTFQRASYAAGPASNYADPYRQLOYCPSVESPYSESGPALPPEGT LARSPSIDSIQK
DPREFGWRDPELPEVIQMLOHQFPSVOSNARAYLOHLCFGINKIKAEIRRQGGIQLLVIL
LDHRMTEVHRSACGALRNLVYGEANDDNRKIALKNCGGIPALVRLLRRTTDLEIRELVIGY
LWNLSSCDALKMPIIQDALAVLTNAVIIPHSGWENSPLODDRKIQLHESSQVLRNATGCLR
NVSSAGEEARRRMRECDGLTDALLYVIQSALGSSEIDSKTIVENCVCILRNLSYRLARETS
QGRHEMGTDELDGLLCGEANGKDAES SGCWGKKKKKKKSQDOWDGEVEPLPDCAEPPKGIOM
LWHPSIVKPYLTLLSECSNPDT LEGARGALONLAAGSWKWEVY IRAAVRREKGLEILVEL
LRIDNDRVVCAVATALRNMALDVRNKELIGKYAMRDLVHRLPGGNNSNNTASKAMSDDTV
TAVCCTLHEVITKNMENAKALRDAGGIEKLVGISKSKGDKHSPRVVERASQVLNSMAQYR
DLRSLYKKDGWSQYHFVASSSTIERDRORFYSSSRTPSISPVRVSPNNRSASAPASFREM
ISLKERKTDYECTGSNATYHGAKGERT SRKDAMTAQNTGISTLYRNSYGAPAEDIKHNQV
SAQPVEQEPSRKDYETYQPFQNSTRNYDESFFEDQVHHRPFASEYTMHLGLESTGNYVDE
YSARRPYSELNYETSHYPASPDSWV*
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Fig. 75

BEQ ID No. 75
MEARKPPGARPLGAMPYPDQPSSASERTSS LS PGLNTSNGDGSETETTSAILASVKEQRL
QFERLTRELEAERQIVASQLERCKLGSETGSMS SMSSAREQFOWQSODEQKDIEDELTTG
LELVDSCIRSLOESGILDPQDYSTGERPSLLSQSALQLNSKPEGSFOYPASYHSNQTLAL
GETTPSQLPARGTQRRATGOS FSQGTTSRAGHLAGPEPRPPPPPPPREFPFAPSLGSAFHL
PDAPPARAAAALYYSSSTLPAPPRGGS PLAAPQGGS PTHLORGESAPECGATYARPRGSS P
KOSPSRLAKSYSTSSPINIVVSSAGLSPIRVTSPPTVOSTISSSPIHQLSSTIGTYATLS
PTKRLVHASEQY SKHSQELYATATLORPGSLARGSRASYSSQHGHL.GPELRALOSPEHRT
DPIYEDRVYQKPPMRSLSQSQGDPLEPAHTGTYRTSTAPSSPGVDSVPLORTGSQHGPQN
AAAATFORASYARGPASNYADPYROLQYCPSVESPYSKSGPALPPEGTLARSPSIDSIQK
DPREFGWRDPELPEVIOMLOBQFPSVOSNARAYLOHLCFGDNKIKAEIRRQGGIQLLVDL
LDHBRMTEVHRSACGALRNLVYGKANDDNKIALKNCGGIPALVRLLRKTTDLEIRELVTGV
LWNLSSCDALKMPITODALAVLTNAVIIPHSGHENS FLODDRKIQLISSQVLRNATGCLR
NVSEAGEEARRRMRECDGLYDALLYVIQSALGSSEI DSKTVENCVCILRNLS YRLARETS
OGOHMGTDELDGLL.CGEANGKDAES SGCWGKKRKERKSQDOWSVYI RAAVRKEKGLPILY
ELLRIDNDRVVCAVATALRNMALDVRNKELIGKYAMRDLVHRLPGENNSNNTASKAMSDD
TVIAVCCTLHEVITKNMENAKATLRDAGGIEKLVGI SKSKGUKHSPRVVKARSQVLNSMWQ
YRDLRELYKKDGWSQYRFVASSSTIERDRQRPYSSSRTPSISPVRVSPNNRSASAPAS PR
EMISLRERKTDYECTGSNATYHGAKGEHTSRKDAMTAQNTGISTLYRNSYGAPAEDTIKHN
QVSRAQPVPQEPSRKDYETYQPFONSTRNY DESFFEDQVEHRPPASEYTMALGLESTGNYV
DFYSAARPYSELNYETSHYPASPDSWV*
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Fig. 76

SEQ ID No. 76
MOGSTRRMGVMTDVHRRILQLLMTHGVLEEWDVKRLQTHCYKVEDRNATVDKLEDFINN I
NSVLESLYIEIKRGVIEDDGRPIYALVNLATTSISKMATDFAENELDLERKALELIIDSE
TGFASSTNILNLVDOL KGKEMRKKEAEQVELOKFVQNKWLIEKEGEFTLHGRAILEMEQYT
RETYPDAVKICNICHSLLIQGQSCETCGIRMHLPCVAKYFQSNAEPRCPHCNDYWPHEIR
KVFDPEKERESGVLESNKKSLRSROH*
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5EQ ID No. 77
PYPLARWDALGLPVRSHMQGS TRRMGVMTDVARREFLQLLMTHEVLEEWDVKRLOTHCYRY
HORNATYVDKLEDFINNINSVLESLY IEIKRGVTEDDGRPIYALVNLATTSISKMATDFAE

NELDLFREALELIIDSETLRLPQTY*
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SEQ ID No. 78

VHLATVSASAAWDALGLPVRSHMOGS TRRMGVMT DVHRRELQLLMTHGVLEEWDVKRLOT
HCYKVHDRNAIVDELEDFINNINSVLESLYIBIKRGVTEDDGRPIYALVNLATTSISKMA
TDFAENELDLFREALELIIDSETGFASSTNILNLVDQLKGEKMREKEARCCRSLFKTSG*
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SEQ ID No. 79
MEWRASSPLRIWLLLFLLPSAQGRCKESGEKWKVFIDQINRSLENYEPCSSQNCSCYHGY
IEEDLTPFRGGISRKMMAEVVRRELGTHYQITKNRLYRENDCMEPSRCSGVERFILEVIG
RLPDMEMVINVRDYPOVPKWMEPAI PVESFSKTSEYHDIMY PAWT FWEGGPAVIREIYPTG
LGRWDLEFREDLVRSAROWPWKKKNSTAYFRGESRTSPERDPLILLSRENPRKLVDAEY TEND
AWKSMKDT LGKPAAKDVHLVDHCRYKYLENFRGVAASFRFKHLEFLCGELVFHVGDEWLER
FYPOLKPWVHY I PVKTDLSHVOELLOFVRANDDVAQETAERGSQF IRNRLOMDDITCYWE
NLLSEYSKFLSYNVTRRKGYDQI I PKMLKTEL*
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SEQ ID No. 80
MRRERAGGRTMVERASKFVLYVVAGSVCIFMLILYQYAGPGLELGAPGERAPPDDLDLIPTP
DPEYEKKYYFPVRELERSLRFOMEGDDVIVELHIQKTGETTFGRHLVONVRLEVECDCRP
GOKECTCYRPNRRETWLFSRFSTGWSCGLHADWTELTNCVPGVLDRRDSBALRTPREEYY
ITLLRDPVSRYLSEWRHVORGATWRTSLHMCDGRTPTPEELPPCYEGTDWSGCTLQEFMD
CPYNLANNRQVRMLADLSLVGCYNLSFIPEGKRAQLLLESARKNLRGMAFFGLTEFQRKT
QYLFERTFNLKFIRPFMOYNSTRAGGVEVDEDT IRRIEELNDLOMOLY DYAKDLFQQRYQ
YKROLERREQRLRSREERLLHRAKEALPREDADEPGRVPTEDYMSHI IEKW+
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SEQ ID Ne. 81
MTSCRCSVISRSLWPALAPRRCQOHTSPASAQCKQDKACRFLARQKGAYPITI FTAWKLATA
GDOGLLLOSENALSVLTDGOPDLLDAQGLOLLVATLTONADEADLTCSGIRCVRHACLKH
EQNRQDLVKAGVLPLLTGAI THHGHHT DVVREACWALRVMTFDDDIRVPFGHAHNHAKM I
VQENKGLEKVLIEATKAFLDNPGILSELCGTLSRLAIRNEFCQEVVDLGELS ILVSLLADC
NDHOMRDOSGVQELVEQVLSTLRATAGNDDVKDAIVRAGGTESTVARMTQHLTSEQVCEQ
SCAALCFLALRKPDNSRI IVEGGGAVAALOAMKAH PORAGVOROACMLIRNLVAHRPSRS
PSWTWGLRHSSCREDLFTVIVRTWPRPPCGTWVVMSSSESCGOARGATWRHDERPSLVTL
GESCDSGMGVDPCEPLSPISSVEFTMRSVFWQALGKGSGEGGALY
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SEQ ID No. B2
MSERCCSRYSSGASIGCTETSTOAKMVSKRIAQETFDAAVRENIEE FEAMGPERAVKEAVE
QFESQGVDLSNIVKTAPKVSADGSQEPTHDILOMLS DLQESVASSRPQEVSAYLTRFCDQ
CKQDEACRFLARQKGAYPIIFTAWKLATAGDQGLLLOSLNALSVLTDGQPDLLDAQGLOL
LVATLTONADEADLTCSGIRCVRHACLKHEQNRODLVKAGVLPLLTGAI THHGHATDVVR
EACWALRVMTFDDDIRVPFGHAHNHAKMI VQENKGLKVLIEATKAFLDRPGI LSELCGTL
SRLAIRNEFCQEVVDLGGLSIL.VSLLADCNDREQMRDOSGVQELVEQVLSTLRAIAGNDOV
KDATVRAGGTESIVAAMTOHLT SPOVCEQSCAALCFLALRKPDNSRIIVEGGGAVARLQA
MERAHPQKAGVQRQACMLIRNLVARGOAFSKPILDLGARALIMOARSAHRDCEDVARARLR
DLGCHVELREIWTEQRENLAP*
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Fig. 83

SEQ ID No. 83
MVSKRIAQETFDARVRENIEEFAMGPEEAVKEAVEQFESQGVDLSNI VETAPKVSADGSQ
EPTHEDILOMLEDLORESVASSRPQEVSAYLTRFCOQUKQDKACRFLARQKGAY P I FTAWK
LATAGDOGLLLOSLNALSVLTDGOPRLLDAQGLOLLVATLTONADEADLTCSGIRCVREA
CLEKHEQNRQDLVKAGVLPLLTGAITHEGHHTDVVREACWATLRVMTFDDDI RV PFGHAHNH
AKMIVOENKGLKVLIEATKAFLDNPGILSELCGTLSRLATRNEFCOEVVDLGGELS ILVSL
LADCNDHOMRDOSGVOELVKOVLSTLRAYAGNDDVKDATVRAGGTES IVABMTORLTSPQ
VCEQSCRALCFLALRKPDNSRI TVEGGGAVAALQAMKAH PORAGVOKOACMLIRNLVARG
QAFSKPILDLGAEALIMQARSAHRDCEDVARARLRDLGCHVELRELWTGQORGNLAP*
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SEQ ID No. 84
MVSKRIRQETFDARVRENIEEFAMGPEEAVEEAVEQFESQGVDLSNIVKTAPKVSADGSQ
EPTHDILOMLSDLOESVASSRPQEVSAYLTRFCDOCKODKACRFLARQKGAYPIIFTAWK
LATAGDOGLLLOSLNALSVLT DEOPDLLDAQGLOLLVATLTONADEADLTCSGIRCVRHA
CLKHEQNRQULVKAGVLPLLTGAI THHGHHATDVVREACWALRVMTFDDDIRVPFGHANNH
ERMIVOENKGLKVLIEATKAFLDNFGILSELCGTLSRLATRNEFCQEVVDLGGLSILVSL
LADCNDHRQMRDQSGVOELVRQVLSTLRATAGNDDVKDAI VRAGGTES IVAAMTQHLTSPQ
VCEQSCAALCFLALRKPDNSRIIVEGGGAVAALQAMKAHPORKAGVOKQACMLIRNLVAHG
ORFSKPILDLGAEALTMQARSAHRDCEDVAKAALRDLGCHVELRELWTGORGNLAP*
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Fig, Bb

SEQ ID No. BS
MAGAVPGRIMDEDYYGSAREWHGDEADGGOQEDDSGEGEDDARVQQECLHKFSTRDY IMER
SIFNTLERYFOAGGSPENVIQLLSENYTAVAQTVNLLAEWLIQTGVEPVQVQETVENHLE
SLLIKHFDPRKADSIFTEEGET PAWLEQMIAHTTWRDLEYKIAEAH PDCIMLNEFTVKLIS
DAGYQGEITSVSTACQRLEVISRVLRTSLAT ILDGEEENLEKNLPE FAKMVCHGEHTYLE
ADAMMEVLAQEEQGGSAVRRIAQEVORFAQEKGHDAS)ITLALGTAASYPRACQRLGAML
SKGALNPADITVLEFRMETSMDPPEVELIRVEAFLDLFMOSLER PGARINODHEHKYIHIL
AYARSVVETWKKNERVS INKDELKSTSKAVETVHNLCCNENKGASELVAELSTLYQCIRF
PVVAMGVLEWVDHTVSEPRYFQLQTDHTPVHLALLOEI STCHOLLH POVLOLLVKLFETE
H5QLOVMEQLELKKILLDRMVHLLSRGYVLPVVSYIRKCLEKLDTDISLIRYFVTEVLDV
IAPPYTSDEVQLFLFILENDSTIAGT IKTEGERDPVTEFIAHCKSNFTMVN*
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Fig. 86

SEQ ID No. BS

MAMLRVQPEAQAKVDVFREDLCTKTENLLGSYFPKKT SELDAFLREPALNEANLSNLEAP
LDIPVPDPVEEKEKEERKKQQEKE DKDERKKGEDEDKGPPCGPVNCHEKIVVLLORLEPE
IKDVIEQLNLVTTWLOLRI PRIEDGNNEGVAVQERVFELMTSLHTKLEGFHTQISKYEFSE
RGDAVTKAAKOPHVGDYROLVHELDEALRYRDIRLMVMEIRNAYVRROGOGRGGEOROLSGA
TESLTLQARG*
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Fig. 87

SEQ ID No. 87

MAMLRVQPEAQAKVDVFREDLCTKTENLLGS YFPRKTSELDAFLKEPALNEANLSNLKAR
LDIPVPDPVKEKEXKEERKKQOEKEDKDEKRKGEDEDKGPPCGPVNCNEKIVVLLORLKPE
IKDVIEQLNLVITWLQLOLPRIEDGNNFGVAVQERKVFELMISLHTKLEGFHTQISKYFSE
RGDAVTKAAKQPHVGDYRQLVHELDEAEYRDIRLMVMEIRNAYAVLY DI ILKNFEKLKKP
RGETEGMIY*
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SEQ ID No. 88

MELRARGWWLLCARAAT VACARGDPASKSRSCGEVRQIYGAKGFSLSDVEQAR I SGEHLR
ICPOGYTCCTSEMEENLANRSHAELETALRDSSRVLOAMLATOLRSFDOHFQHLLNDSER
TLOATFPGAFGELYTONARAFRDLYSELRLYYRGANLHLEETLARFWARLLERLFKQLHP
QLLLPDDYLDCLGKOARALR PFGEAPRELRLRATRAFVAARSFVQGLGVASDVVRKVAQY
PLGPECSRAVMKLVYCAHCLGVPGARFCPDYCRNVLKGCLANQADLDAEWRNLLDEMVLI
TDKFWGTSGVESVIGSVHTWLAEAINALQDNRDTLTAKV IQECGHPKVNPQGPGPEEKRR
RGKLAPRERPPSGTLEKLVSEAKAQLRDVQDFWISLEPGTLCSEKMALS TAS DDRCWHGMA
RGRYLPEVMGDGLANQINNPEVEVDITKPDMT IRQOIMOLKIMTNRLRSAYNGHDVDEQD
ASDDGSGSGSGDGCLDDI.CSRKVSRKSSSSRTPLTHALPGLSEQEGOKTSAASCEQRPTE
LLPLLLFLALTVARPRWR*
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Fig. 88

SEQ ID No. BB
MASCASIDIFDATQHLRDILKLDRPAGGPSAESPRPSSAYNGDLNGLLVPDPLCSGDSTS
ANKTGLRTMPPINLOEKQVICLSGDDSSTCIGILARKEVEIVASSDSSISSKARGSNKVKI
QRPVARYDWEQKYYYGNLIAVSNSFLAYATRAANNGSAMVRVISVSTSERTLLEGETGSVA
DLAFRHLNSPQLACLDEAGNLFVWRLALVNGKIQERILVHIRQPEGTPLNHFRRIIWCE R
IPEESEDCCEESSPTVALLHEDRAEVWDLDMLRS BHSTWPVDVEQIKQEFIVVKGHSTCL
SEGRALSPDGTVLATASHDGYVEIWOIYIEGQDEPRCLHEWKPHDGRPLSCLLFCDNHKKG
DPDVPEWRELITGADONRELKMHCTVSWICLOTIRESPDIFSSVSVPESLKVCLOLSAEY
LILSDVOQREVLYVMELLONQEEGHACFSSISEFLLTHPVLSFGIQVVSRCRLRHTEVLPA
EEENDSLGADGTHGAGARMESARGVLIKLFCVATKALODVQIRFDPOLNPOVVAPLPTHTA
HEDFTFGESRPELGSEGLGSARRGSOPDLRRIVELFAPADFLSLSSETKPKLMT PDAFMT
PEASLOQITASPSE5555GE5555555585LTAVEAMSST'SAVDPSLTRPPEELTLSPKLQ
LDGSLIMSS5GSLOASPRGLLPGLLPAPADKLT FKGPGQVPTATSALSLELQEVEPLGLP
QASPSRTRSPDVISSASTALSQDIPEIASEALSRGFGSSAPEGLEFDSMASARSALHLLS
PRPRPGPELGPQLGLDGGPGDGDRHENT PSLLEAALTOEASTPDSQVHWPTARPDITRETCST
LAESPRNGLQEKHKSLAFHRPPYHLLQQRDSQDASARQSDHDDEVASLASASGGFGTKVE
APRLPAKDWKTRGSPRTSPKLKRKSKKDDGDARMGSRLTERQVAEFP FEDWPALIWQOORE
LAELRHSQEELLORLCTQLEGLOSTVTGHVERALETRHEQEQRRLERALAEGQORGGOALO
EQLIQQLSQALSSAVAGRLERSIRDETKKTVEPCVSRELEFMAGOLSNSVATKLTAVEGS
MKENISKLLESENLTDAIARAARADTLOGEMOARYREAFQSVVLPAFEKSCOAMFQQINDS
FRLGTQEYLOQLESHMESREAREQEAREPVLAQLRGLVSTLOSATEOMPPHPRVFVLRCS
TSCMWLWAACRSPE*
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Fig. 90

5EQ ID No. 80
MASCASIDIEDATQHLRDILKLDRPAGGRPSAESPRPSSAYNGDLNGLLVPDPLCSGDSTS
ANKTGLRATMPPINLQEKQVICLSGDDSSTCIGILAKEVEIVASSDSSISSKARGENKVKI
QPVARKYDWEQRYYYGNLIAVSNSFLAYATRAANNGSAMVRVISVSTSERTLLKGEFTGSVA
DLAFAHLNSPQLACLDEAGNLEFVWRLALVNGKIQEEILVHIRQPEGTPLEHFRRIIWCPE
IPEESEDCCERSSPTVALLHEDRAEVWDLDMLRSSHSTHRVDVSQIKQGEFIVVKGHSTCL
SEGALSPDGTVIATASHDGYVKEWQIYIEGODEPRCLHEWKPHDGRPLSCLLFCDNHEKKQ
DPDVPFRRFLITGADQNRELKMRCTVSHTCLOTIRFSPDIFSSVEVPPSLKVCLDLSARY
LILSDVORKVLYVMELLONQEEGHACFSSISEFLLTHPVLSFGTIQVVSRCRLRHTEVLPA
EEENDSLGADGTHGRAGAMESAAGVLIKLFCVHTKALQDVQIRFQEQLNPDVVAPLPTHTA
HEDFTRPGESRPELGSEGLGSARHGSOPDLRRIVELPAPADFLSLESETKPEKLMT PDAFMT
PEASLOQITASPSSS58GE5555555558 L TAVSAMESTSAVDPSLTRPPEELTLE PKLD
LDGSLIMSSSGSL)AS PRGLLPGLLPAPADKLT PKGPGOVPTATSALSLELQEVEPLGLE
QASPSRTREPDVISSASTALSQDIPEIASEALSRGFGSSAPEGLEPDSMASAASATLHLLS
PRPRPGPELGPQLGLDGGPGDGDRINT PSLLEARLTOERST PDSQVWPTAPDITRETCST
LAESPRNGLOERHKSLAFHRPPYRLLOQRDSQDASAEQSDHDDEVAS LASASGGFGTRVE
APRLPARKDWKTKGS PRTSPKLKRKSKKDDGDAAMGSRLTEHQVAREPPEDWPALIWQOORE
LARLRHSQEELLORLCTOLEGLOSTVTGHVERALETRHEQEQRRLERALAEGQORGGOLO
EQLTOQLSQALSSAVAGRLERSIRDEIKRTVEPCVSRSLEPMAGRLENSVATKLTAVEGS
MKENISKLLKSKNLTDATARAAADTL.QGPFMOARYREAFQSVVLPAFEKSCQAMFQQINDS
FRLGTOEYLQRLES HMKSRKAREQEAREPVLAQLRGLVSTLOSATEQMAATVAGEVRALY
QHOLHVAVGSLOES TLAQVORIVKGEVEVALKEQQAAVTS S IMOAMRSAAGT PVPSRHLD
CQAROQRHILQLLOQOGHLNQAFQOALTARDINLVLYVCETVDPAQVEGQPPCPLSQPVLLS
LIQQLASDLGTRTDLKLSYLEEAVMALDHSDPITRDEMESVMAQVROKLEFQELOAEPHNS
LGKAARRLSLMLHGLYTPSLE*
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Fig., 51

SEQ ID Neo. 51
MRRSEVLAEESIVCLOKALNHLREIWELIGIPEDQRLQRTEVVKKHIKELLDMMIAEERS
LKERLIKSISVCORELNTLCSELEVEPFQEEGET T ILOTEKDLRTQVELMRKQKKERKQE
LRLLQEQDQELCEILCMEPHY DI DSASVPSLEELNQFRQHVTTLRETKASRREEFVSTKRQ
ITLCMEALDHTPDTSFERDVVCEDEDAFCLSLENIATLOKLLRQLEMOKSQNEAVCEGLR
TQIRELWDRLOIPEEEREAVATIMSGSKAKVRKALOLEVDRLEELKMONMKKVIEATRVE
LVQYWDOCEYSQEQRQAFAPFCAEDY TESLLOLHDAEIVRLEN Y YEVEKELFEGVOKWEE
TWRLFLEFERKASDENRFTNRGGNLLKEEKQRAKLOKMLPKLEEELKARI ELWEQEHSKA
FMVNGQKFME Y VAEQWEMHRLEKERAKQERQLKNKKQTETEML YGSAPRT PSKRRGLAPH
TPGKARKLNTTTMSNATANSSIRFIFGGTVYRSPVSRLPPSGSKEVAASTCSGRKTPRTG
RHGANKENLELNGSILSGGYPGSAPLORNFSINSVASTYSEFAKDPSLSDSSTVGLOREL
SKASKSDATSGILNSTNIQS*
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Fig, 82

SEQ 1D No. 92
TRLRPVARFEILRGSTARGAATRSDIAGVCGWLLLSGPCGVGLDLDSRLLGASAMRREEV
LARESIVCLOKALNHLREIWELIGIPEDQRLORTEVVKKHIKELLDMMIAEEESLRERI.I
KSISVCOKELNTLCSELHVEPFOREGETTILQLERBLRTQVELMRKQKKERKQELKL.LOE
OBQELCEILCMPHYDIDSASVPSLEELNQFRQHVITLRETKASRREEF VST KRQITLCME
ALDHTEDTS FERDVVCEDEDAFCLSLENIATLORKLLROLEMOKSONEAVCEGLRTQIREL
WDRLQI PEEEREAVAT IMSGSKAKVRKALQLEVDRLEELKMONMKKVI EAIRVELVQYWD
QCFYSQEQROAFAPFCAEDYTESLLOLHDAEIVRLKNYYEVHKELFEGVQKWEETWRLEL
EFERKASDFNRFTNRGGNLLKEEKQRAKLOKMLPKLEEELKRARIELWEQEHSKAFMVIGD
KFMEYVAEOWEMHRLEKERAKQERQLKNKKQTETEMLYGSAPRTPSKRRGLAFNTRPGKAR
KLNTTTMSNATANSSIRPIFGGTVYHS PVSRLPPSGSKPVAASTCSGKRTPRTGRHGANK
ENLELNGSILSGGYPGSAPLQRNFSINSVASTY SEFAKDPSLEDSSTVGLORELSKASKS
DATSGILNSTNIQS*



U.S. Patent Jun. 9, 2015 Sheet 97 of 126 US 9,052,312 B2

Fig. 53

SEQ ID No. 93

TRLREVARFEILRGSTARGAATREDIAGVCGHLLLSGPCGVGLDLDSRILGASAMRRSEV
LAEESIVCLOKALNRLREIWELIGIPEDQRLORTEVVEKHIKELLDMMIAEEESLKERLI
KSISVCQKELNTLCSELHVEPFQEEGETTILQLEKDLATQVELMBRKOKKERKQELKTLLOE
QDOELCEILCMPHYDIDSASVPSLEELNQIFROAVITLRETKASRREEFVSIKROITLCME
ALDHTPDTSFERDVVCEDEDAFCLSLENIATLOKLLRQLEMOKSONEAVCEGLRTQIREL
WDRLQIPEEEREARVATIMSGSKAKVRKALQLEVDRLEELEMONMKKVIEATRVELVQYWD
OCFYSQEQROAFAPFCARDYTESLLOLADARTVRLENYYEVEKELFEGVOQKWEETWRLFL
EFERKASDPNRFTNRGGNLLKEERQRAKLOKMLPKLEEELRARIEIWEQENSRAFMVING)
KEMEYVAEQWEMHRLEKERAKQERQLENKKQTETEMLYGSAPRT PSKRRGLAPNTPGKAR
KLNTTTMSNATANSSTRPIFGGTVYHSPVSRLPPSGSKPVARSTCEGKKTPRTGRHGANK
ENLELNGSILSGGYPGSAPLORNFSINSVASTY SEFARELSKASKSDATSGILNSTNIQS

*
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Fig. 94

SEQ ID No. 94
MTTQLEPALVLGVALCLGCGQPLPQVPERPFEVIWNVPSAHCEARFGVHLPLNALGITAN
RGOHFHGONMTIFYKNQLGLYPY FGPRGTARNGEI PQALPLORALALARYQ I HHSLRPGE
AGPAVLOWEEWCPLWAGNWCGRRRAY DAASWAWAQDVFPDLDPQEQLYRAYTGFEQAARAT,
MEDTLRVAQALRFHGLWGEYHY PACGNGWHSMASNYTGRCHAATLARNTQLHWLWAASSR
LFPSIYLPPRLPPAHHOAFVRHRLEEAFRVALVGHRHPLEPVLAYVRLTHRRSGRFLSQDD
LVQ5TGVSAALGAAGVVIWGDLS LESSEEECWHLADYLVDTLEGPYVINVTRAAMACSHOR
CHGHGRCARRDPGOMEAFLELWPDGSLEDRKS FSCHCYWGWAGPTCQEPRPGPKEAV
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Fig. 95

SEQ ID No. 85

MITOLGPALVLGVALCLGCGOPLPQVEERPFSVLWNY PSAHCEARFGVHLPLNALGIIAN
RGOHFHGONMT I FYRNQLGLY PYFGPRGTAHNGG I POALPLDRHLALAAYQ T HHST,RPGE
AGPAVLDWEEWCPLWAGNWGRRRAY QARSWAWADQVFPDLDPQEQLYKAYTGFEQARRAL
MEDTLRVARQALRPHGLWGFYHYPACGNGWHSMASHNY TGRCHAATLARNTQLHWLWAASSA
LFPSIYLPPRLPPAHHQAFVRHRLEEAFRVALVGHRHPLPVLAYVRLTHRRSGRFLSQDD
LVQ5IGVSARLGARGYVVLHWGDLS LSS SEEECWHLHDYLVDTLGPYVIRVTRARMACSHOR
CHGHGRCARRDPGOMEAFLHLWFDGSLEDWKSFSCHCYWEWAGPTCOR PLELKKQY KARA
PATASSFPCCHISSPGTTLSHSCSIQFTVNPPKHTERFPWNE*
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Fig, 96

SEQ ID No. 96
MTTQLGPALVLGVALCLGCGQPLPQVFERPFSVLWNVESAHCEARFGVHLPLNALGIIAN
RGQHFHCONMTIFYKNQLGLY PYFGPRCGTAHNGGI POALPLORHLALAAYQTHHSLRPGE
AGPAVLDWEENCPLWAGNWGRERAYQAASWAWAQOVIPDLDFQEQLYKAYTGFEQAARAT
MEDTLRVAQALRPHGLWGFYHY PACGNGWHSMASNY TGRCAAATLARNTQLHWLWAASSA
LFpSIYLPPRLPPAHHQAFVRHRLEEAFRVALVGHRHPLPVLAYVRLTHRRSGRFLSQEE
CWHLHDYLVDTLGPYVINVTRARMACSHQRCHGHGRCARRDPGOMEAFLHLWPDGS LGDW
KSFSCHCYWGWAGPTCQEPRPGPKEAV*



U.S. Patent Jun. 9, 2015 Sheet 101 of 126 US 9,052,312 B2

Fig. 97

SEQ ID No. 97
MGKEKTRINIVVIGHVDSGKSTTTGHLIYKCGGIDKRTIEKFEREAREMGKGS FKYAWVL
DELKAERERGITIDISLWKFETSKYYVTIIDAPGHRDFIKNMITGTSQADCAVLIVAAGY
GEFEAGILSKNGOTREHALLAYTLGVKQLIVGVNKMDSTEPPYSORRYERIVKEVSTYIKE
IGYNPDIVAFVPISGWNGDNMLEPSANMPWFKGWEVTREDGNASGTTLLEALDCILPPTR
PTDEPLRLPLODVYKIGGIGTVPVGRVET GVLEPGMYVVIFAPVNVT TEVKSVEMHHEATLS
EALPGDNVGFKVENVSVKDVRRGNVAGDSKNDPPMEAAGETAQVIT LNHPGOISAGYAPY
LDCHMAHIACKIAELKEKI DRRSGKKLEDGPRKFLKSGDARI VDMVPGKPMCVESESDY PP
LGRFAVRDMROQTVAVGVIKAVDKKARGAGKVTKSAQKAQKAK®
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Fig., 98

SEQ ID No. 98

MALKAEGARLDCFEVTLKCEEGEDEEEAMVVAVI PRPEPMLRVTOQEKTFPPRPS PLEAG
SDGCEEPRQQVSWEQEFLVGS 5 PGGSGRALCMVCGAEIRAPSADTARSHILEQHPHTLDL
SPSERSNILEAWSEGVALLODVRAEQPSPPNSDSGQDAHPDPDANPDARRMPARIVVLLD
SEDNEPSLFKRSRPRGLRPLELPAVPATE PGNKKPRGORWKEPPGELPVRKKRGREPMTENL
DPLPEPPSPDSPTETFARPAEVRHAFTDGS FPAGFVLOLFSHTQLRGPDSKISPKDREVAE
GGLPRAESPEPAPPPGLRGTLDLOVIRVRMEEPPAVSLLODWSRHPOGTKRVGAGDTSDW
PTVLEESSTTVAGKPEKGNGV*
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Fig. 99

SEQ ID No. 98
MSTHRSRLLTAAPL.SMEQRRFWPRALEVDSREVVLLSVVWVLLAPPRAGMPQFSTFHSEN
RDWTFNHLTVHQGTGAVYVGAINRVYKLTGNLTIQVAHKTGPEEDNKSCYPPLIVQPCSE
VLTLTNNVNKLLI TDYSENRLLACGSLYQGVCKLLRLDDLFILVEPSHRREHYLSSVNKT
GTMYGVIVRSEGEDGKLEIGTAVDGKQDYFPTLSSRRLPRDPES SAMLOYELHSDFVISL
IKIPSDTLALVSHFDIFYIYGFASGGFVYFLTVQPETPEGVAINSAGDLFYTSRIVRLCOK
DDERFRSYVSLPFGCTRAGVEYRLLOARYLAKPGDSLAQAFNITSQDDVLFAI FSKGOKD
YHHPPDDSALCAFPIRAINLOIKERLOSCYQGECNLELNWLLGKDVQCTRAPVPIDDNFC
GLDINQPLGGSTPVEGLTLYTTSRDRMI SVASYVYNGYSVVFVGTKSGKLKKIRADGRPH
GGVOYEMVSVIKBGEPILRDMAFSI DORYLYVMSERQVIRVPVESCEQYTTCGECLSSGD
PHCGWCALHNMCSRRDRCQOAWEPNREFAASISQCVSLAVHPSSISVSEHSRLLSLVVSDA
PDLSAGIACAFGNLTEVEGQVSGSOVICISPGPKDVPVIPLDODWFGLELQLRSKETGKT
FVSTEFKFYNCSAHQLCLSCVNSAFRCHWCKYRRLCTHDPTTCSFQEGRINISEDCPQLY
PTEEILIPVGEVKPITLRARNLPOPQSGORGYECVLNIOGAIHRVPALRENS SSVOCONS
SYQYDGMDISNLAVDFAVVWNGNETL IDNPODLKVHLYKCARQRESCGLCLKADRKEFECGH
CSGERRCTLHOHCTS PSS PWLDWSSHNVKCENPQITEILTVSGPPEGGTRVT IHGVNLGL
DFSEIAHHVQVAGVPCTPLPGEYIIAEQIVCEMGHATVGTTSGPVRLCIGECKPEIMTRS
HOQYTEVHNESVLSLNPIRGPESGETMV T ITGH Y LGAGSSVAVYLENOTCREEYGREMSETV
CVSPPSSNGLGPVEVSVSVDRAHVDSNLQFEY IDDPRVQRIEPEWSIASGHTPLTITGEN
LDVIQEPRIRVKFNGKESVNVCEVVNTITLTCLAPSLITDYRPGLDTVERPDEFGEVENN
VOSLLIYNDTKFIYYPNPTFELLSPTGVLDQKPGSPIILKGKNLCPPASGGAKLNYTVLI
GETPCAVTIVSETOLLCEPENLTGQHKVMVHVGEMVESPGSVSVISDSLLTLPAIVSIAAG
GSLLLIIVIIVLIAYRRKSRENDLTLERLOMOMONLESRVALECKEAFALLOTDINELTS
DLDRSGIPYLDYRTYAMRVLFPGIEDHPVLRELEVQGHGQQHVEKALKLFAQLINNKVFL
LTFIRTLELORS FSMRDRGNVASLIMTGLOGRLEYATDVLKOLLSDLI DKNLENKNH KL
LLRRTESVAERMLTNWFAFLLHKFLEECAGEPLFMLYCATKQOMERGPIDATI TGERRYEL
SEDKLIRQQIEYKTLILNCVNPDNENSPEL PVEVINCDT ITQVKERTLDAVYENVEYSQR
PRAVDMDLEWRQGRIARVVIQDEDITTKIEGDWKRLNTLMHYQVSDRSVVALVPKQTSSY
NIPASASTSRTSISRYDSSFRYTGSPDSLRSRAPMITEDLESGVEVHHLVKNHDHGDOKE
GDRGESKMVSEIYLTRLLATKGTLOKFVDDLFETLFSTVARGSALPLATKYMF DFLDEQAD
RHSIHDTDVRHIWKSNCLPLRFRVNVIKNFQFVFDIHRGS ITDACLSVVAQTEFMDSCSTS
ERRLGEDSPSNKLLYAKDIPSYKSWVERYYADIAKLPATSDODMNAYLARQSRLHAVEFN
MLEALWEIYSYVSKYSEELIGALEODEQARRORLAYKVEQLINAMEIES*
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Fig. 100

SEQ ID No. 100

MEQRREFWPRALEVDSRSVVLLSVVWVLLAPPAAGMPQFS TFHSENRDWIFNHLTVHQGTG
AVYVGAINRVYRELTGNLTIQVAHKFGPEEDNKSCYPPLIVQPCSEVLTLTNNVNKLLIID
YSENRLLACGSLYQGVCRLLRLDDLFILVEPSHKKEAY LS SVRKTCTMYGVIVRSEGEDG
KLEIGTAVDGEQDYFPTLSSRKLPRDPESSAMLDYELHSDEVSSLIRIPSDTLALVSHED
IPYIYGFASGGEVYFLTVQPETPEGVAINSAGDLFYTSRIVRLCKDDPKFHSYVSLPFGC
TRAGVEYRLLOARYIAKPGEDSLAQAFNITSQDOVLIFATFEEGOKQYHHRPPDDSALCAFRT
RAINLOQIKERLOSCYQGEGNLELNRLEGKDVQCTKAPVPIDDNFCGLDINQPLGESTPVE
GLTLYTESRDRMISVASYVYNEYSVVEVGTKSGKLKKIRADGPPHEGVQYEMVSVLEDGS
PILRDMAFSIDORYLYVMSERQVTRVEPVESCEQYTTCCECLSSGDPHCGWCATLHNMCSRR
DRCOQAWEPNRFARSISQCVSLAVHPSSTSVSERSRLLSLVVSDAPDLSAGIACAEGNLT
EVEGQVSGSOVICISPGPKDVPVIPLDODWFGLELQLRSKETGKIFVSTEFKFYNCSAHQ
LCLECVNSAFRCHWCKYRNLCTHDPTTCS FQEGRINISEDCPQLVPTEEILI PVGEVKPI
TLKARNLPQPQSGQRGYECVLNIQEAIHRVPALRFNS 35 VQUONSSYQYDGMDI SNLAVD
FAVVHNGNFIIDNPQDLKVHLYKCAAQRESCGLCLKADRKFECGWCSGERRCTLHQHCTS
PSSPWLDWSSHNVKCSNPQITEILTVSGPPEGGTRVTI IHGVNLGLDE SEIAHHVQVAGVP
CTPLPGEYIIAEQIVCEMGHALVGT TSGPVRLCIGECKPEFMTRSHQQYTFVNPSVLSLN
PIRGPESGGTMVTITGHYLGAGSSVAVYLGNQTCEFYGRSMSEIVCVSPPSSNGLGEVEV
SVSVDRAHVDENLOFEYTIDDPRVORIEPENSIASGHTPLYITGEFNLDVIQEPRIRVKENG
RESVNVCKVVNTTTLTCLAPSLTTDYRPGLDTVERPDEFGEVFNNVOSLLIYNDTKFIYY
PHPTFELLSPIGVLDQKPGSPI ILKGKRNLCPPASGGAKLNYTVLIGET PCAVTVSETQLL
CEPPRLTGRHKVMVHVEEMVESPGSVSVISDSLLTLPAI VETAAGGSLLLIIVIIVLIAY
KRKSRENDLTLERLOMOMDNLESRVALECKEAFAELQTDINSLTSDLDRSGIPYLDYRTY
AMRVLFPGIEDHPVLRELEVQGNGQORVEKALKLFAQLINNKVFLLTFIRTLELQRE FSM
RDRGNVASLIMTGLOGRLEYATDVLKQLLSDL I DKNLENKNHPKLLLRRTES VAEKMLTN
WEAFLILHKFLEECAGEPLFMLYCATKOOMEKGPIDAI TGEARY SLSEDKLIROQIEYKTL
ILNCVNPDNENSPEIPVKVLNCDTI TQVKEKILDAVYKNVPYSQRPRAVIMDIEWRQGRI
ARVVLODEDITTKIEGDWKRLNTLMHYQVSDRSVVALVPEQTSSYNIPASASISRTS TSR
YDSSFRYTGSFDSLRSRAPMITPDLESGVKVWHLVENHDHGDQKEGDRGSKMVSEIYLTR
LLATKGTLOKEVDDLFETLFSTVHRGSALFLATKYMFDFLDROADRHS THRT DVRHTWES
NCLPLRFWVNVIKNEFQFVFDIHEGSITDACLSVVAQTFMDSCSTSEHRLGRDSPSNKLLY
AKDIPSYKSWVERYYADTAKLPATSDQDMNAYLAEQSRLHAVEFNMLSALNEIYSYVEKY
SEELIGALEQDEQARRQRLAYKVEQLINAMSIES *
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Fig. 101

5EQ ID No. 101

MPPPSDIVEVAIEWPGANAQLLEI DOKRPLASI IKEVCDGWSLPNPEYYTLRYADGPQLY
ITEQTRSDIKNGTILOLAISPSRARRQLMERTOS SHMETRLDAMKELAKLSADVTFATEF
INMDGIIVLTRLVESGTKLLSHYSEMLAFTLTAFLELMIHGIVEWDMVSITFIKQIAGYV
SQPMVDVSILQRSLAILESMVINSQSLYQKIARETITVGOLISHLOVSNOQEIQTYATATLIN
ALFLKAPEDKRQDMANAFAQKHLRSIILNHVIRGNRPIKTEMAHOLYVIOVLTPNLLEER
MMTEMDPNDQAQRDIIFELRRIAFDAESDPSNAPCSGTEKRKAMY TKDYKMLGEFTNHINE
AMDETQTPPGMLALDNMLYLAKVHQDTY T RIVLENS SREDKHECPFGRSAIELTEMLCET
LOVGELPNEGRNDYH PMFFTHDRAFEELFGICTQLLNKTWKEMRATAEDFNKVMOVVREQ
ITRALPSKPNSLOQFKSKLRSLSYSEILRLROSERMSQDIFQSPPIVELREKIQPEILEL
IKQCRIMRLCEGSSFRKIGNRRROERFWY CRLALNHEVLEYGDLDONPQGEVTFESLOEK
IPVADIKAIVIGKDCPHMKEXSALKONKEVLELAFSILYDPDETLNEIAPNKYEYCIWID
GLSALLGKDMSSELTRSDLDTLLSMEMRLRLLDLENIQIPEAPPETI PREESSYDFVYHYG

*



U.S. Patent Jun. 9, 2015 Sheet 106 of 126 US 9,052,312 B2

Fig. 102

SEQ 1D No, 102

MPPPSDIVEVAIEWPGANAQLLE I DQKRPLAS T IKEVCDGWSLPNPEY YTLRYADGPQLY
ITEQTRSDIKNGTILQLAISPSRARRQLMERTQSSNMETRLDAMKELAKLSADVTFATER
INMDGIIVLTRLVESGTKLLSHYSEMLAFTLTAFLELMDHGIVSHOMVSITFIRKQIAGYV
SQPMVDVSILQRSLAILESMVLNSQSLYQKIAREITVGOLISHLQVSNQEIQTYAIALIN
ALFLEAPEDKRQDMANAFAQKHLRSITLNHVIRGNRPIKTEMARQLYVLQVLIFNLLEER
MMTEMDPNDQAQRDIIFELRRIAFDAESDPSNAPGSGTERKRKAMY TKDYRMLGFTNHINP
ANDFTOTPPGMLALDNMEL Y LAKVEQDTYIRIVLENSSREDKHECPFGRSAIELTKMLCET
LOVGELPNEGRNDYHPMFFTHDRAFEELFGICIQLLNKTWKEMRATAEDFNKVMOQVVREQ
ITRALPEKPNSLDOFKSKLRSLEYSEILRLROSERMSQDDFQSPPIVELREKIQPEILEL
TKOQORLNRLCEGSSFRKIGNRRROERFWYCRLALNHRKVLHYGDLODNPQGEVIFESLOEK
IPVADIKAIVIGKDCPHMKERSALKONKEVLELAFSILYDPDETLNFTAPNKYEYCIWID
GLSALLGKDMSSELTKSDLOTLLEMEMKLRLLOLENIQIPERPPPIPKEPSSYDEVYHYG

*
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Fig. 103

SEQ ID No. 103
MPPPSDIVEVAIEWPGANAQLLEIDQKRPLASI IKEVCDGHSLPNPEY YTLRYADGRQLY
ITEQTRSDIKNGT ILQLAT SPSRAARQLMERTQS SNMETRLDAMKELAKLSADVTFATEFR
INMDGI IVLTRLVESGTKLLSHEMLAFTLTAFLELMDHGT VSWDMVSITFIRQIAGYVS)
PMVDVSILORSLAILESMVINSQSLYQKIAEETTVEQLISHLOVSNQRIQTYATIATLINAL
FLEAPEDKRQDMANAFAQKHLRSIILNEVIRGNRPIKTEMAHOLYVLOVLTFNLLEERMM
TKMDERDQAQRDIIFELRRIAFDAESDPSNAPGSCTEKRKAMY TKDYRMLGFTNHINPAM
DFTOTPPGMLALDNMLYLAKVEQDTYTRIVLENSSREDKRECPFGRSATELTRMLCEILY
VGELPNEGRNDYHPMFEFTHDRAFEELEGICIQLLNKTWKEMRATAEDENKVMOQVVREQIT
RALPSKPNSLIQFRSKLRSLSYSEILRLRQSERMEQDDFQSPPIVELREKIQFEILELIK
QORLNRLCEGSSFRKIGNRRROERFWYCRLALNHRVLHYGDLDDNPQGEVIFESLQEKIP
VADIKAIVTGKDCPEMKERSALKONKEVLELAFSILYDPDETLNFIAPNKYEYCIWIDGL
SALLGKDMSSELTKSDLDTLLSMEMKLRLLDLENTQT PEAPPPIEKERSSYDEVYHYGY
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Fig, 104

SEQ ID No. 104

MERTQSSNMETRLDAMKELAKLSADVTFATEFINMDGI IVLTRLVESGTKLLSHYSEMLA
FTLTAFLELMDHGIVSWDMVSITFIKQIAGYVSQPMVDVSILORSLAILESMVLNSQSLY
OKIRERITVGQLISHLQVSHOETQTYAIALTINALFLKAPEDKRQDMANAFAQKHLRSTIT,
NEVIRGNRPIKTEMAHOLYVLQVLTFNLLEERMMTKMDPNDQAQRDIIFELRRIAFDAES
DPSNAPGSGTEXRKAMY TKDYKMLGETNH INPAMDFTOTPPGMLALDNMEYLARVHQDTY
IRIVLENSSREDKHECPFGRSAIELTKMLCEILQVGEL PNEGRNDYHRPMFFTHDRAFEEL
FEICIQLLNKTWREMRATAEDFNEVMOVVREQT TRALPSKPNSLDQFKSKLRSLEYSETL
RLROSERMSODDEFQSPPIVELRERIQPEI LELIKQORLNRELCEGSSFRRIGNRRROEREW
YCRLALNHKVLEYGDLDONPQGEVTFESLOEKIFVADIKATVTGKDCPHMKEKSALKONK
EVLELAFSILYDPDETLNFIAPNKYEYCIWIDGLSALLGKDMS SELTKSDLDTLLSMEMK
LRLLDLENIQIPEAPPPIPKEPSSYDEVYHYG*
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Fig. 105

SEQ ID No. 105

MARLRALCGFRGVARQVLRPGAGVRLPIQESRGVROWO PDVEWAQQFGGAVIMYPSKETAH
WKPPPRNDVDPPKDTIVENI TLNFGPQHPAAHGVLERLVMELSGEMVRKCDPRIGLLHRGT
ERLIEYRTYLOALPYFDRLDYVSMMCNEQAYSLAVEKLLNIRPPPRAQWIRVLEGEITRY
LNHIMAVTTHALDLGAMT PFFWLFEERERMFEFYERVSGARMHARY IRPGGVHQDL PTEL
MDDIYQFSKNFSLRLDELEELLTNNRIWRNRTIDIGVVTAEEALNYGFSGVMLRGSGIQW
DLRKTQPYDVYDQVEFDVPVGSRGDCYDRYLCRVEEMROSLRT IAQCLNKMP PGEIKVDD
AKVSPPRRAEMKTSMESLIHRFKLY TEGYQVPPGATYTAIEAPKGEFGVYLVSDGSSRPY
RCKIKAPGFAHLAGLDKMSKGHMLADVVAIIGTQDIVEGEVDRY
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Fig. 106

SEQ ID No. 106
MARLRALCGFRGVAAQVLRPGAGVRLPIQPSRGVREQWQPDVEWAQQFGGAVMYPSKETAR
WEPPPWNDVDPPKDT IVKNI TLNFGPQHPARHGVLRLVMELSGEMVRKCDPHIGLLHRGT
ERLIEYKTYLOQALPYFDRLDYVSMMCNEQAY SLAVEKLLNIRPPPRAQWIRVLEIGEITRL
LNHIMAVITHALDLGAMTPFFWLFELREKMFEFY ERVSGARMHARY IRPGGVHODLPLGL
HMDDIYQFSKNESLRLDELEELLTNNRIWRNRTIDIGVVTAEBALNYGFSGVMLRGSGIOW
DLEKTQPYDVYDQVEFDVPVGSRGDCYDRYLCRVEEMROSLRITAQCLNKMPPGEIKVDD
AKVSPPKRAEMKTSMESLIHHFKLYTEGYQVPPGATYTAIEAPKGEFGVYLVSDGSSRPY
RCKIKAPGFAHLAGLDEMSKGHMLADVVAIIGTODIVFGEVDR*
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Fig. 107

SEQ ID No. 107

MAGGPGPGEPARPGAQHFLYEVP PWVMCREYKVMDALEPALRCOFGEWRRARGGREARGL
LAPTPDAPRPARALIVRDQTELRLCERSGQRTASVLWEWINRNARVADLVHILTHLOLLR
ARDIITAWHRPAPLPSPGTTAPRPSS I PAPAEARAWSPRKLESSASTFLSPAFPGSOTHS
GPELGLVESPASLWPPPPSPAPSSTKPGPESSVSLLOGARPFPFCHPLCE I SRGTHNFSE
ELKIGEGGEFGCVYRAVMRNTVYAVKRLKENADLERTAVEQSFLTEVEQLSRFREPN I VDF
AGYCAONGEYCLVYGFLPNGSLEDRLHCQTOACRPLSWPQRLDILLGTARALQFLHQDSP
SLIHGDIKSSNVLLDERLTPKLGDFGLARFSRFAGSSPSQS SMVARTQTVRGTLAYT, PRE
YIKTGRLAVDIDTFSFGVVVLETLAGORAVKTHGARTKYLKDLVEEEAEEAGVALRSTOS
TLOAGLAADAWAAPIAMOI YKKHLGOLACCCLHRRARRRPFMIQENS YVSSTGRANSGAA
PWQPLARPSGASAQRAEQLORGPNQPVES DESLGGLSARLASWHLTPSCPLDFEPLREAG
CPQGDTAGESSWGSGPGSRPTAVEGLALGSSASS5SEPPQI ITNPAROKMVOKLALYEDG
ALDSLOLLSSSSLPGLGLEQDROGPEESDETQS *
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Fig. 108

SEQ ID No. 108

MAGGPGPGEPARPGAQHFLYEVEPWVMCRF YKVMDALEPADWCQFAALIVRDQTELRLCE
RSGORTASVLWPWINRNARVADLVHILTHLOLLRARDIITAWHPFAPLPS PGTTAPRESS
IPAPARAEAWSPRKLPESASTFLS PAFPGSQTHSGPELGLVPSPASLWPPPPSPAPSSTK
PGFESSVSLLQGARPFPEFCWPLCEI SRGTHNFSEELKIGEGGFGCVYRAVMRNTVYAVKR
LKENADLEWTAVKQSFLTEVEQLSRFRHPNIVDFAGYCAQNGEYCLVYGFLPNGSLEDRL
HCQTOACPPLSWPORLDILLGTARRIQFLHQDSPSLIHGDIKSSNVLLDERLTPKLGDEG
LARFSRFAGSSPRQSSMVARTQTVRGTLAYLPEREY IRTGREAVDT DT FSFGVVVLETLAG
QRAVKTHGARTKYLKDLVEREAREAGVALRSTQSTLOAGLAADAWARPIAMDIYKKRLDP
RPGPCPPELGLGLGOLACCCLHRRAKRRPPMTQVYERLEKLOAVVAGVPGHSERASCIPP
SPOENSYVSSTGRAHSGARPWOPLAARPSGASAQRAEQLQRGENQPVESDESLGGLSAALR
SWHLTPSCPLDPAPLREAGCPQGDTAGESSWGSCPGSRPTAVEGLALGSSASSSSEPPQL
IINPRROKMVQKLALYEDGALDSLQLLSS5SLEGLGLEQDRQGPERSDEFQS *
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Fig., 109

SEQ ID No. 108
MAGGPGPGEPRAPGAQHTLYEVEPWVMCRIYKVMDALEPADWCOFAALIVRDOTELRLCE
RSGORTASVLWPWINRMARVADLVHILTHLOLLRARDIITAWHFPAPLPSPGTTAPRPSS
TPAPAEAEARSPRKLPSSASTFLSPAFPGSQTHSGPELGLVPSPASLWPPPPSPAPSSTH
FGPESSVSLLOGARPFPFCWPLCEI SRGTHNFSEELKIGEGGFGCVYRAVMRNTVYAVER
LRENADELEWTAVKQSFLTEVEQLSRFRHPNIVDEAGYCAQNGFYCLVYGFLPNGSLEDRL
HCQTQACPPLSWEQRLDILLGTARATQFLHQDS PSLIHGDIKSSHVLLDERLT PKLGDEFG
LARFSRFAGSSPSQSSMVARTOTVRGTLAYLPEEYIKTGRLAVDTDTI FSFGVVVLETLAG
QRAVKTHGARTKYLKDLVEEEAEEAGVALRSTOSTLOAGLAADAWAR PIAMOIYKKHLDE
REGPCPPELGLGLGOLACCCLHRRAKRRPPMTQENSYVSSTCGRAHSGARPWOPLARPSGA
SRQAAFQLORGPNQPVESDESLGGLSAALRSWHLTPSCPLDPAPLREAGCPQGNTAGESS
HGESGPGSRPTAVEGLALGSSASSSSEPPQIITNPARQKMVOKLALYEDGALDSLQLLSSS
SLPGLELEQDRQGPEESDEFQS*
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Fig. 110

SEQ ID No. 1iD
MAGGPGPGEPARPGAQHFL Y EVPEWVMCRFYKVMDALE PADWCQOFAALIVRDQTELRLCE
REGORTASVLWEWINRNARVADLVHILTHLOLLRARDI ITAWHFPAPLPSPGTTAPRESS
IPAPREREAWS PRELPSSASTELSPAFPGEQTHSGPELGLVPSPASIWPEPPSPARSS TR
PGPESSVELLOGARPFPFCWPLCEISRGTHNFSEELKIGEGGFGCVYRAVMRNTVYAVKR
LKENADLEWTAVKQSFLTEVEQLSRFRHPNIVDFAGYCAQNGFYCLVYGFLPNGSLEDRL
HCOTQACPPLSWPORLDILLGTARATQFLHODSPSLIHGDIKISNVLLDERLTFKLGDFG
LARFSRFAGSSPSQSSMVARTQTVRGTLAYLPEEY IKTGRIAVDTDT FSFGVVVLETLAG
ORAVKTHGARTKYLVYERLEKLOAVVAGVEGHSELASCT PPSPOENSYVSSTGRANSGRA
PHOPLAAPEGESAQAAEQLORGPNOPVESDESLGGLSARLRSWHETPSCPLDEAPLREAG
CPOGDTAGESSWGEGPGSRPTAVEGLALGS5ASS5SSEPPQITINPAROKMVOKLALYEDG
ALDSLQLLSSSSLPGLELEQDRQGFPEESDEFQS*
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Fig. 111

SEQ ID No. 111
MAGGPGPGEPARPGAQHFLYEVPPRVMCRFYKVMDALEPADWCOFGGWRRAAGGREARGL
LAPTPDAPRPAARALIVRDQTELRLCERSGQRTASVLWPWINRNARVADLVHILTHLOLLR
ARDITITAWHPPAPLPSPGTTAPRPSSI PAPAEARAWSPRKLPSSASTEFLSPAFPGSQTHS
GPELGLVPSPASLWPPPPSPAPSSTKPGPESSVSLLQGARPFPFCWPLCEISRGTHRESE
ELKIGEGGFGCVYRAVMRNTVYAVKRLKENADLEWTAVKQSFLTEVEQLSRERHPNIVDEF
AGYCAQNGFYCLVYGFLPNGSLEDRLHCQTQACPPLSWFQRLDILLGTARAIQFLHQDS P
SLIHGDIKSSNVLLDERLTPKLGDFGLARFERFAGSSPEQSSMVARTOTVRGTLAYLPEER
YIKTGRLAVDT DTFSFGVVVLETLAGQRAVKTHGARTKYLKDLVEEEAEEAGVALRSTOS
TLOAGLAADAWAAPIAMQIYKKHLDPRPGPCPPELGLGLGOLACCCLHRRAKRRPPMTQE
NSYVSSTGRAHSGARAPWQPLAAPSGASAQAAEQLORGPNOPVESDESLGGLSARLRSWHL
TPSCPLDPAPLREAGCPOGDTAGRSSWGSGPGSRPTAVEGLALGSSASSSSEPPQITINP
ARQKMVQKLALYEDGALDSLOLLSSS5LPGLGLECDRQGPERSDEFQS*



U.S. Patent Jun. 9, 2015 Sheet 116 of 126 US 9,052,312 B2

Fig. 112

SEQ ID NWo. 112

MAATPSSGSLVATHDYYRRRLGSTSSNSSCSSTECPGEAI PHPPGECRIAPFSPRSSRSW
QHODPTSLESGLPRADPGHWHASFFFGKSTLPFMATVLE SARHSEPPQAS SSMTACGLAR
DAPRKDPGGQSSTASAGPRS*
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Fig, 113

SEQ ID No. 113
MAAIPSSGSLVATHDYYRRRLGST SSNSSCESTECPGEAI PHEPGLPKADPGHWWASEFF
GKSTLPPPTL*
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Fig, 114

SEQ ID No. 114
MAARIPS5GSLVATHDYYRRRLGSTSSNESCS5TECPGEAL PHPPGLEKADPGHWWASTETE
GESTLFFMATVLESAEHSEPPQASSSMTACGLARDAPRKQPGGQOSSTASAGEPS*
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Fig. 115

5EQ ID No. 115

MEDGVYEPPDLTPEERMELENI RRREQELTLVETQRLREELSEAMSEVEGLEANEGSKTLQ
RNRKMAMGRKKFNMDPKKGIQFLVENELLOQNTPEEIARFLYKGEGLNKTAIGDYLGEREE
LNLAVLHAFVDLHEFTDLNLVQALRQFLWSFRLPGEAQKIDRMMEAFAQRYCILCNPGVFQ
STDTCYVLSFAVIMLNTSLENPNVRDKPGLEREVAMNRGINEGGDLPEELLRANLYDST RN
EPFKIPEDDENDLTHTFFNPDREGWLLKLGRGRVKTWKRRWEFILTDNCLYYFEYTTDKEDR
RGIIPLENLSIREVDDPRKFNCFELYIPNNKGDLIKACKTEADGRVVEGNHMVYRISAPT
QEEKDEWIRSIQARVSVDPIYEMLAARKKRISVKKKQEQE*
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Fig. 116

SEQ ID Ho., 116
MEDGYYEPPDLTPEERMELENIRRRKQELLVEIQRLREELSEAMSEVEGLEANEGSKTLQ
RNREMAMGRKEFNMDPEKGIQFLVENELLONT PEEIARFLYKGEGLNKTATGDYLGEREE
LNLAVLHAFVDLHEFTDLNLVQALROFIWSFRLPGERQKI DRMMEAFAQRYCLCHPGVEFQ
STDICYVLSFAVIMLNTSLHNPNVRDKPGLERFVAMNRGINEGGDLPEELLRELYDSIRN
EPFKIPEDDGNDLTHTFFNPDREGWLLKLGGRVKTWKRRWFILTONCLYYFEYTTDKEPR
GITPLENLSIREVDDFRKENCFELY I PNNKGOLIKACKTEADGRVVEGNHMVYRISAPTO
EEKDEWIKSIQAAVSVDPEYEMLARRKKRISVKKKQEQP*
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Fig. 117

SEQ ID No. 117
MVNPTVFFDIAVDGE PLGRVSFELFADKVPRTAENFRALSTGEKGFGYKGSCFHRIIPGF

MCQGGDFTRHNGTGGRS IYGEKFEDENFILKRTGEG I LSMANAGPNTNGSOFFICTAKTE
WLDGRKHVVEGRVREGMNI VEAMERFGSRNGKT SKKITIADCGQLE*
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Fig. 118

SEQ ID No, 118
TAEEEASSEACAGPATRSPGWGEDPGISHRDCCRREKAEWGTAESR™
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Fig. 119

SEQ ID No., 119
EAELPDRGGARAVQVSSPKHCGLCWLLCSERLLLPGVRLPAQRLPGGPS PLPDPGLPTSLL

ASATGHPIGYSPGNSVSTSGOPQEHPWRHOEFQRPSG*
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Fig. 120

SEQ IDh 120
LRGLAPPSPPPVIVRRGPRGVAAQT PPASKLKHGGHPLORLARGHPRLLPAFPGFHFOQRQ
LLOQYRVPRGSHSPPPRSPQG*
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Fig. 121

SEQ ID No. 121
APWPSAFVPATRDRAPRPARGRRPDPTSQQAKAWRPSPRARRSWPETTTTGARWVPLPAT

APAAVEPSAPGKPFPTPQVSPRELTRVIGGPASFEGSPPSRSWPRCHSPOSTRNLPRPPAA *
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Fig. 122

SEQ ID Ne. 122
WTCSPHPTPTTRRSTTSRSASWSARCAST
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BIOMARKER FOR THE PREDICTION OF
RESPONSIVENESS TO AN ANTI-TUMOUR
NECROSIS FACTOR ALPHA (TNF)
TREATMENT

The invention refers to a method for diagnosing an indi-
vidual who is to be subjected to or is being subjected to an
anti-tumour necrosis factor alpha (TNFa or TNF) treatment
to assess the responsiveness to an anti-TNF treatment which
comprises the detection of immunoglobulin(s) against one or
more biomarker proteins in a bodily fluid or an excrement of
said patient, and sorting the individual into one of two cat-
egories based on detection of said immunoglobulin(s),
wherein individuals are classified as NON-responder or
responder. The invention refers to diagnostic kits comprising
said one or more biomarker proteins and the use of these kits
for assessing the responsiveness to an anti-TNF treatment of
an individual who is to be subjected to or is being subjected to
an anti-TNFa treatment.

BACKGROUND

Rheumatic diseases are the most common chronic inflam-
matory disorders. In Germany alone, one million patients
suffer from immunologically mediated rheumatic diseases
including rheumatoid arthritis (RA), spondyloarthropathies
(SpA) and systemic autoimmune diseases like systemic lupus
erythematosus (SLE), while additional five million individu-
als have osteoarthritis (OA), a primarily degenerative joint
disease, which, however, in its active phases is also domi-
nated by inflammatory processes. Rheumatoid arthritis leads
to severe pain, loss of function and serious impairment of the
quality of life. Besides these deleterious consequences for the
individual patient, there is a striking socio-economic impact
leading to direct and indirect costs of about 20 billion Euros in
Germany per year. The demographic development clearly
indicates that rheumatic diseases will dramatically increase
over the next decades and will be equal in importance to
cardiovascular diseases and cancer. Already now, rheumatic
disorders dominate the number of patient visits in the General
Practitioner’s office and are the leading cause of absence from
work and premature invalidity. In recognition of the tremen-
dous impact of arthritic and bone diseases, the World Health
Organization has announced the current decade as the
“Decade of Bone and Joint Diseases”.

A range of therapies for rheumatoid arthritis is available
based on standard disease-modifying antirheumatic drugs
(DMARD:), such as Methotrexate (MTX) and on biologi-
cals, such as TNF inhibitors/antagonists. Chronically
elevated levels of TNF have been implicated as a pathogenic
component in rheumatoid arthritis. TNF inhibitors are bio-
logicals which bind to soluble and cell membrane-associated
form of TNFa and neutralise the proinflammatory effect of
TNFa by preventing the binding of TNFo. to the TNF-RI/II
cell-surface receptors. TNFa-inhibiting biological agents
comprise e.g. therapeutic antibodies (Adalimumab® &
Infliximab®) and soluble receptor constructs (Etanercept®).
These biologicals are currently used to treat active rheuma-
toid arthritis, all of which effectively reduce the signs and
symptoms of the disease and inhibit radiographic joint dam-
age progression. Currently ~10% of patients in Germany, but
up to 30% in Scandinavian countries are treated with TNF-a.
inhibitors and the numbers are continuously growing. Anti-
TNF-a antibodies (Adalimumab®; Humira) account for 90%
of all biologicals in current use of rheumatoid arthritis
therapy.
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However, only 70% of rheumatoid arthritis patients benefit
from a treatment with anti-TNFa, while 30% (~10.000
patients in Germany in 2006) remain non-responders. An
anti-TNFo therapy costs currently ~20.000 € in Germany
and hence, the costs of unsuccessful therapies account for 200
Mia € /year in Germany alone.

Next to rheumatoid arthritis, chronically elevated levels of
TNF have been implicated as a pathogenic component in a
number of other disease states—primarily autoimmune con-
ditions—such as psoriasis, psoriatic arthritis, ankylosing
spondylitis, Crohn’s disease, ulcerative colitis, etc.

Currently, there are no biomarkers available, which can
predict the outcome of a treatment with anti-TNF agents (e.g.
TNF antagonists/inhibitors) prior treatment. Only reduction
of all isotype levels of rheumatoid factors during and after
treatment is associated with a positive response and outcome
of the treatment (van Laar ] M. Nat Clin Pract Rheumatol.
2007 October; 3(10):544-5. PMID: 17726429). However,
high level of IgA rheumatoid factor in sera of patients with
rheumatoid arthritis has been suggested to identify a sub-
group of patients at risk of a poor clinical response to treat-
ment with anti-TNFa antibodies (Bobbio-Pallavicini F. et al.
Ann Rheum Dis. 2007 March; 66(3):302-7. PMID:
17079248; Bobbio-Pallavicini F. et al. Ann NY Acad Sci.
2007 August; 1109:287-95. PMID: 17785317; van Laar ] M.
Nat Clin Pract Rheumatol. 2007 October; 3(10):544-5.
PMID: 17726429). The nature of anti-CCP antibodies sug-
gested as a predictor for therapy efficacy is controversial
(Braun-Moscovici Y et al. J Rheumatol. 2006 March; 33(3):
497-500. PMID: 16511906; Bobbio-Pallavicini F et al. Ann
NY Acad Sci. 2007 August; 1109:287-95. PMID: 17785317,
van Laar ] M. Nat Clin Pract Rheumatol. 2007 October;
3(10):544-5. PMID: 17726429).

Thus, there is a need in the art for markers, which can
predict the outcome of an anti-TNFa therapy prior to and
during treatment. There is a need for stratification of patients
who are to be subjected to or are being subjected to an anti-
TNFo treatment and distinguishing between anti-TNFo
treatment responder and Non-responder patients.

Subject of the present invention is a method for diagnosing
an individual who is to be subjected to or is being subjected to
an anti-TNFa treatment to assess the responsiveness to an
anti-TNF treatment prior, during and/or after anti-TNFo
treatment which comprises:

a. Detection of immunoglobulin(s) against one or more
biomarker proteins in a bodily fluid or excrement of said
patient, wherein the one or more biomarker is indicative
for the responsiveness to an anti-TNF treatment prior,
during and after anti-TNFa. treatment.

b. Sorting the individual into responder or NON-responder
based on detection of said immunoglobulin(s).

Thus, the invention provides for the first time marker which
can predict the outcome of an anti-TNFa treatment prior to
treatment in addition to during and/or after treatment. Anti-
TNFalpha treatment may be conducted by administration of
TNF inhibitors, e.g. TNF antagonists. These markers are not
related to IgA rheumatoid factor. The marker according to the
present invention can either be indicative of responder or of
NON-responder as will be outlined below in detail. It is
preferred that the responsiverness is assessed prior to treat-
ment.

Subject of the present invention is a method for diagnosing
an individual who is to be subjected to or is being subjected to
an anti-TNFao treatment to assess the responsiveness to an
anti-TNF treatment which comprises:

Detection of immunoglobulin(s) against one or more

biomarker proteins in a bodily fluid or an excrement of
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said patient, wherein a biomarker protein is an expres-
sion product encoded by a gene selected from the group
comprising RAB11B, PPP2R1A, KPNB1, COG4 and
FDFTI1, wherein an individual positive for at least one of
said immunoglobulin(s) is classified as NON-responder.

In a preferred embodiment of the above-identified method
the individual is sorted into one of two categories based on
detection of said immunoglobulin(s), wherein an individual
positive for at least one of said immunoglobulin(s) is classi-
fied as NON-responder and, wherein an individual negative
for any of said detected immunoglobulin(s) is classified as
responder.

In a preferred embodiment of the inventive method at least
two of the biomarker proteins of the protein marker group are
detected wherein a biomarker protein is an expression prod-
uct encoded by a gene selected from the group comprising
RABI11B, PPP2R1A, KPNB1, COG4 and FDFT1 (Protein
Set I=RAB11B, PPP2R1A, KPNB1, COG4 and FDFT1). In
another preferred embodiment of the inventive method at
least expression products encoded by genes RABI1B,
PPP2R1A, KPNB1, COG4 and FDFT1 are detected. In
another preferred embodiment only expression products
encoded by genes RAB11B, PPP2R1A, KPNB1, COG4 and
FDFT1 are detected. In another preferred embodiment each
and only the expression products encoded by genes RAB11B,
PPP2R1A, KPNB1, COG4 and FDFT1 are detected.

In another preferred embodiment of the method for diag-
nosing an individual who is to be subjected to or is being
subjected to an anti-TNFa. treatment according to the inven-
tion the biomarker protein group additionally comprises at
least one other expression product encoded by a gene selected
from the group comprising PECI, CTNND2, NSMCE],
KTELCI, HS6ST1, ARMC6, TH1L, PSME1, GPC1, EDC4
(Protein Set 2) and at least one of the proteins of the entire
group 1 and 2 (Protein Set 1 and 2) is detected. In a preferred
embodiment of the invention at least one protein from Protein
Set 1 is detected and additionally at least one of Protein Set 2
is detected. In another preferred embodiment at least two of
the proteins of Protein Set 1 and additionally at least one of
Protein Set 2 are detected. In another preferred embodiment
Protein Set 1 and Protein Set 2 are detected.

In another preferred embodiment additionally to the above
cited combinations of marker proteins a protein of Protein Set
3 is detected: the Protein Set 3 comprises the expression
products encoded by genes PRCI, NAT6, EEF1AL3,
NP__612480.1, PLXNA2, ELMO2 and NDUFS2.

In another preferred embodiment of the invention at least
two marker proteins are selected from the group comprising
the marker from protein sets 1, 2 and 3 for the method for
diagnosing an individual who is to be subjected to or is being
subjected to an anti-TNFa treatment to assess the responsive-
ness to an anti-TNF treatment prior, during and/or after anti-
TNFa treatment. This means in this embodiment at least two
marker are selected from the group comprising RAB11B,
PPP2R1A, KPNB1, COG4, FDFT1, PECI, CTNND2,
NSMCE1, KTELCI, HS6ST1, ARMC6, THIL, PSMEI,
GPC1, EDC4, PRCI, NAT6, EEF1AL3, NP_612480.1,
PLXNA2, ELMO2 and NDUFS2.

In another preferred embodiment at least three marker
proteins are selected, more preferably four or five protein
marker.

According to the present invention biomarker proteins of
the present invention may be peptides, protein fragments, full
length or splice variants or synthetically modified derivatives
or post-translationally modified versions of the proteins
encoded by aforementioned genes. Preferably, said protein
fragments have a length of more than nine amino acids, more

20

25

40

45

60

65

4

preferably at least n twelve or more than twelve amino acids.
Modification of proteins may be but are not limited to deimi-
nation, deamidation and/or transglutamination. Additionally,
they can be artificial polypeptides being expression products
derived from incorrect reading frames within the gene. An
examples for such an expression product derived from incor-
rect reading frames within the gene is shown in FIG. 122
which is a protein sequence derived from an incorrect reading
frame ofthe gene HS6SP1. Another example is shown in FIG.
121 which is a protein sequence derived from an incorrect
reading frame of the gene C200rfl149. Yet another example is
shown in FIG. 120 which is a protein sequence derived from
an incorrect reading frame of the gene IRAKI.

This means when for example IRAK1 is mentioned in the
context of the present application it may concern the peptides,
protein fragments, full length or splice variants or syntheti-
cally modified derivatives and/or post-translationally modi-
fied versions of IRAK1 and/or a protein sequence derived
from an incorrect reading frame of the gene IRAK1.

A biomarker protein encompasses also variants thereof,
such as peptides, protein fragments, artificial polypeptides,
full length or splice variants, synthetically modified deriva-
tives or post-translationally modified versions of the proteins
encoded by aforementioned genes which are characterized in
that these variants exhibit essentially the same ability to be
recognized by the respective immunoglobulin as the biomar-
ker proteins that are subject of the invention.

Inparticular, according to the present inventions biomarker
proteins are encompassed wherein the sequences involved in
binding to the respective immunoglobulin exhibit at least
80%, preferred at least 90%, more preferred at least 95%
degree of sequence identity on the amino acid level to the
sequences involved in binding of the biomarker proteins
defined in SEQ ID No.s 59-122 as well as peptides, protein
fragments, full length or splice variants, synthetically modi-
fied derivatives or post-translationally modified versions
thereof exhibiting the same ability.

In context of the present invention a DNA sequence of a
gene is defined by comprising all exons of'a gene necessary to
represent the protein coding sequence (CDS) or all splice
variants thereof, as well as the exons representing the 5'
untranslated region (UTR) and the 3' UTR.

According to the present invention all DNA sequences are
encompassed which encode the before-mentioned biomarker
proteins.

In particular, according to the present inventions further-
more DNA sequences are encompassed which exhibit
referred to the sequence encoding a stretch which is involved
in the binding region at least 80%, preferred at least 90%,
more preferred at least 95% degree of sequence identity on
the nucleic acid level to the DNA sequences encoding a
stretch which is involved in the binding region defined in SEQ
ID No.s 1-58 as well as fragments thereof encoding the biom-
arkers according to the present invention.

The before mentioned definitions for biomarker proteins
and for genes encoding said biomarker proteins apply to
every single embodiment of this inventions, any specific
method, kit etc.

The determination of percent identity between two
sequences is accomplished using the mathematical algorithm
of Karlin and Altschul (1993) Proc. Natl. Acad. Sci. USA 90:
5873-5877. Such an algorithm is incorporated into the
BLASTN and BLASTP programs of Altschul et al. (1990) .
Mol. Biol. 215: 403-410. BLAST nucleotide searches may be
performed with the BLASTN program, score=100, word
length=12, to obtain nucleotide sequences homologous to
variant polypeptide encoding nucleic acids. BLAST protein
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searches are performed with the BLASTP program,
score=50, wordlength=3, to obtain amino acid sequences
homologous to the variant polypeptide, respectively. To
obtain gapped alignments for comparative purposes, Gapped
BLAST is utilized as described in Altschul et al. (1997)
Nucleic Acids Res. 25: 3389-3402. When utilizing BLAST
and Gapped BLAST programs, the default parameters of the
respective programs are used.

The immunoglobulin(s) to be detected may be selected
from IgA, IgD, IgG and IgM. In a preferred embodiment the
immunoglobulin(s) to be detected is IgA or IgG. In the most
preferred embodiment the immunoglobulin is IgA. The
immunoglobulin(s) to be detected is not related to IgA rheu-
matoid factor.

In another preferred embodiment subsets of biomarker
proteins may be used to assess the responsiveness to an anti-
TNF treatment prior, during and/or after anti-TNFa treat-
ment.

The respective set of proteins can not only predict respon-
siveness before, but also during treatment. Thus, a diagnostic
assay based on one or more protein of the set will help the
clinician in treatment decisions and the identification of anti-
TNF therapy responders and non-responders a priory.

The bodily fluid and/or excrement from the individual to be
assessed may be selected from a group comprising: blood,
saliva, tears, synovial and spinal fluid, plasma, urine and
stool.

An individual who is to be subjected to or is being sub-
jected to an anti-TNFa. treatment may suffer autoimmune
conditions such as Crohn’s disease, ulcerative colitis, psoria-
sis, psoriatic arthritis, ankylosing spondylitis, spondyloar-
thropathies, rheumatoid arthritis etc.

The method of the invention is especially suited for indi-
viduals suffering from rheumatoid arthritis.

Subject of the present invention is furthermore a kit for
diagnosing an individual who is to be subjected to or is being
subjected to an anti-TNFa treatment to assess the responsive-
ness to an anti-TNF treatment which comprises one or more
biomarker proteins, wherein a biomarker protein is an expres-
sion product encoded by a gene selected from the group
comprising RAB11B, PPP2R1A, KPNBI1, COG4 and
FDFT1. In a preferred embodiment the kit comprises at least
those proteins encoded by a gene selected from the group
comprising RAB11B, PPP2R1A, KPNBI1, COG4 and
FDFT1.

In a preferred embodiment of the inventive kit at least two
of the biomarker proteins of the protein marker group are
detected wherein a biomarker protein is an expression prod-
uct encoded by a gene selected from the group comprising
RABI1B, PPP2R1A, KPNBI, COG4 and FDFT1 (Protein
Set I=RAB11B, PPP2R1A, KPNB1, COG4 and FDFT1). In
another preferred embodiment of the inventive kit at least one
expression product encoded by genes RAB11B, PPP2R1A,
KPNB1,COG4 and FDFT1 are detected. In another preferred
embodiment only expression products encoded by genes
RABI1B, PPP2R1A, KPNB1, COG4 and FDFTI are
detected. In another preferred embodiment each and only the
expression products encoded by genes RAB11B, PPP2R1A,
KPNBI1, COG4 and FDFT1 are detected.

In another preferred embodiment of the kit for diagnosing
an individual who is to be subjected to or is being subjected to
an anti-TNFa treatment according to the invention the biom-
arker protein group additionally comprises at least one other
expression product encoded by a gene selected from the
group comprising PECI, CTNND2, NSMCE1, KTELCI,
HS6ST1, ARMC6, THIL, PSME1, GPC1, EDC4 (Protein
Set 2) and at least one of the proteins of the entire group 1 and
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2 (Protein Set 1 and 2) is detected. In a preferred embodiment
of the invention at least one protein from Protein Set 1 is
detected and additionally at least one of Protein Set 2 is
detected. In another preferred embodiment at least two of the
proteins of Protein Set 1 and additionally at least one of
Protein Set 2 are detected. In another preferred embodiment
Protein Set 1 and Protein Set 2 are detected.

In another preferred embodiment additionally to the above
cited combinations of marker proteins a protein of Protein Set
3 is detected: the Protein Set 3 comprises the expression
products encoded by genes PRCI, NAT6, EEF1AL3,
NP_ 612480.1, PLXNA2, ELMO2 and NDUFS2.

In another preferred embodiment of the kit the biomarker
protein group additionally comprises at least one expression
product encoded by genes PECI, CTNND2, NSMCEI,
KTELCI1, HS6ST1, ARMC6, THI1L, PSME1, GPC1, EDC4,
PRC1,NAT6, EEF1AL3,NP_ 612480.1, PLXNA2, ELMO2
and NDUFS2.

Another preferred embodiment of the invention is a kit for
diagnosing an individual who is to be subjected to or is being
subjected to an anti-TNF« treatment to assess the responsive-
ness to an anti-TNF treatment which comprises at least two
biomarker proteins, wherein a biomarker protein is an expres-
sion product encoded by a gene selected from the group
comprising RAB11B, PPP2R1A, KPNB1, COG4, FDFT1,
PECIL, CTNND2, NSMCE1, KTELC1, HS6ST1, ARMCS,
THIL, PSME1, GPC1, EDC4, PRC1, NAT6, EEF1AL3,
NP__612480.1, PLXNA2, ELMO2 and NDUFS2.

As outlined above subject of the present invention is a
method, wherein markers are detected and used to identify
non-responder. A further embodiment of the present inven-
tion is the provision of marker(s), wherein the detection of
those marker(s) is indicative for responder.

Thus, subject of the present invention is further a method
for diagnosing an individual who is to be subjected to or is
being subjected to an anti-TNFa treatment to assess the
responsiveness to an anti-TNF treatment which comprises:

Detection of immunoglobulin(s) against one or more

biomarker proteins in a bodily fluid or excrement of said
patient, wherein a biomarker protein is an artificial pep-
tides deduced from an expression product in an incorrect
reading frame of a gene selected from the group com-
prising IRAK1 and C200rf149, wherein an individual
positive for at least one of said immunoglobulin(s) is
classified as responder.

In a preferred embodiment of the above-identified method
the individual is sorted into one of two categories based on
detection of said immunoglobulin(s), wherein an individual
positive for at least one of said immunoglobulin(s) is classi-
fied as responder and, wherein an individual negative for any
of said detected immunoglobulin(s) is classified as NON-
responder.

In a preferred embodiment of the present invention the
method for diagnosing an individual who is to be subjected to
or is being subjected to an anti-TNFa. treatment the biomar-
ker protein group additionally comprises at least one other
expression product encoded by a gene selected from a group
comprising PSCD2L and PPIA.

In another preferred embodiment all members of the biom-
arker group are detected, the group comprising either artifi-
cial peptides deduced from an expression product in an incor-
rect reading frame of a gene or the expression products
encoded by the following genes IRAK1 and C200rf149 as
well as PSCD2L and PPIA.

The immunoglobulin(s) to be detected may be selected
from IgA, IgD, IgG and IgM. In a preferred embodiment the
immunoglobulin(s) to be detected is IgA or IgG. In the most
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preferred embodiment the immunoglobulin is IgG. The
immunoglobulin(s) to be detected is not related to IgA rheu-
matoid factor.

Subject of the method of the present invention is a method
for diagnosing an individual who is to be subjected to or is
being subjected to an anti-TNFo treatment, wherein the
immunoglobulin(s) is IgA and/or 1gG. IgG is especially pre-
ferred in the context of a method for diagnosing an individual
who is to be subjected to or is being subjected to an anti-
TNFa treatment to assess the responsiveness to an anti-TNF
treatment, wherein an individual positive for at least one of
before said immunoglobulin(s) is classified as responder.

The respective set of proteins can not only predict respon-
siveness before, but also during treatment. Thus, a diagnostic
assay based on one or more protein of the set will help the
clinician in treatment decisions and the identification of anti-
TNF therapy responders and non-responders a priory.

The bodily fluid and/or excrement from the individual to be
assessed may be selected from a group comprising: blood,
saliva, tears, synovial and spinal fluid, plasma, urine and
stool.

An individual who is to be subjected to or is being sub-
jected to an anti-TNFa treatment may suffer autoimmune
conditions such as Crohn’s disease, ulcerative colitis, psoria-
sis, psoratic arthritis, ankylosing spondylitis, spondyloar-
thropathies, rheumatoid arthritis etc.

The method of the invention is especially suited for indi-
viduals suffering from rheumatoid arthritis.

Subject of the present invention is also a kit for diagnosing
an individual who is to be subjected to or is being subjected to
an anti-TNFa treatment to assess the responsiveness to an
anti-TNF treatment which comprises one or more biomarker
proteins, wherein a biomarker protein is an artificial peptides
deduced from an expression product in an incorrect reading
frame of a gene selected from the group comprising IRAK1
and C20o0rf149.

In a preferred embodiment of the present invention the kit
for diagnosing an individual who is to be subjected to or is
being subjected to an anti-TNFa treatment the biomarker
protein group additionally comprises at least one other
expression product encoded by a gene selected from a group
comprising PSCD2L and PPIA.

In another preferred embodiment all members of the biom-
arker group are detected, the group to comprising either arti-
ficial peptides deduced from an expression product in an
incorrect reading frame of a gene or the expression products
encoded by the following genes IRAK1 and C200rf149 as
well as PSCD2L and PPIA.

In another embodiment of the invention the kit and the
method according to the present invention is may additionally
comprise one or more known diagnostic markers e.g. for
autoimmune disorders. In a preferred embodiment the kit
may also comprise other known diagnostic markers for rheu-
matoid arthritis.

The proteins, protein sets/kits may be conducted in differ-
ent assay types known to a person skilled in the art.

The immunoglobulins to be detected are in or isolated from
body fluids and excrements, such as blood, saliva, tears, syn-
ovial and spinal fluid, plasma, urine and stool, etc.

The diagnostic assay can be of any type applied in the field
of diagnostics, including but not restricted to assays methods
based on

enzymatic reactions

luminescence

fluorescence

radiochemicals

20

25

40

45

55

60

65

8

The preferred detection methods comprise strip tests,
radioimmunoassay, chemiluminescence- and fluorescence-
immunoassay, Immunoblot assay, Enzyme-linked immu-
noassay (ELISA), Luminex-based bead arrays, and protein
microarray assay.

The assay types can further be microliter plate-based, chip-
based, bead-based, wherein the biomarker proteins can be
attached to the surface or in solution.

The assays can be homogenous or heterogeneous assays,
sandwich assays, competitive and non-competitive assays
(The Immunoassay Handbook, Ed. David Wild, Elsevier
LTD, Oxford; 3rd ed. (May 2005), ISBN-13: 978-
0080445267, Hultschig C et al., Curr Opin Chem Biol. 2006
February; 10(1):4-10. PMID: 16376134).

TNFao treatment is conducted by administration of a TNF
inhibitor to an individual in need thereof. TNF inhibitors are
biologicals which bind to soluble and cell membrane-associ-
ated form of TNFa and neutralise the proinflammatory effect
of TNF by preventing the binding of TNFa to the TNF-RI/II
cell-surface receptors. The TNF inhibitors can be anti-TNFo
antibodies or receptor molecules but also of other types. The
essential of a TNF inhibitor according to the present invention
is the ability to capture TNF before it binds to the TNF
receptor on the cells.

Subject to the present invention is also the use of the biom-
arker proteins and/or protein sets and the kits comprising
these biomarker proteins and/or protein sets according to the
present invention for assessing the responsiveness to an anti-
TNFa treatment of an individual who is to be subjected to or
1s being subjected to an anti-TNFa treatment.

FIGURE DESCRIPTION

FIG. 1 shows SEQ ID No. 1 which is a DNA sequence of
the gene RAB11B (Table 1, No. 1)

FIG. 2 shows SEQ ID No. 2 which is a DNA sequence of
the gene PPP2R1A (Table 1, No. 2)

FIG. 3 shows SEQ ID No. 3 which is a DNA sequence of
the gene PPP2R1A (Table 1, No. 2)

FIG. 4 shows SEQ ID No. 4 which is a DNA sequence of
the gene KPNBI1 (Table 1, No. 3)

FIG. 5 shows SEQ ID No. 5 which is a DNA sequence of
the gene COG4 (Table 1, No. 4)

FIG. 6 shows SEQ ID No. 6 which is a DNA sequence of
the gene COG4 (Table 1, No. 4)

FIG. 7 shows SEQ ID No. 7 which is a DNA sequence of
the gene COG4 (Table 1, No. 4)

FIG. 8 shows SEQ ID No. 8 which is a DNA sequence of
the gene COG4 (Table 1, No. 4)

FIG. 9 shows SEQ ID No. 9 which is a DNA sequence of
the gene FDFT1 (Table 1, No. 5)

FIG. 10 shows SEQ ID No. 10 which is a DNA sequence of
the gene PECI (Table 1, No. 6)

FIG. 11 shows SEQ ID No. 11 which is a DNA sequence of
the gene PECI (Table 1, No. 6)

FIG. 12 shows SEQ ID No. 12 which is a DNA sequence of
the gene PECI (Table 1, No. 6)

FIG. 13 shows SEQ ID No. 13 which is a DNA sequence of
the gene PECI (Table 1, No. 6)

FIG. 14 shows SEQ ID No. 14 which is a DNA sequence of
the gene PECI (Table 1, No. 6)

FIG. 15 shows SEQ ID No. 15 which is a DNA sequence of
the gene CTNND?2 (Table 1, No. 7)

FIG. 16 shows SEQ ID No. 16 which is a DNA sequence of
the gene CTNND?2 (Table 1, No. 7)

FIG. 17 shows SEQ ID No. 17 which is a DNA sequence of
the gene NSMCEI (Table 1, No. 8)



US 9,052,312 B2

9

FIG. 18 shows SEQ ID No. 18 which is a DNA sequence of
the gene NSMCEI (Table 1, No. 8)

FIG. 19 shows SEQ ID No. 19 which is a DNA sequence of
the gene NSMCEI (Table 1, No. 8)

FIG. 20 shows SEQ ID No. 20 which is a DNA sequence of
the gene KTELC1 (Table 1, No. 9)

FIG. 21 shows SEQ ID No. 21 which is a DNA sequence of
the gene HS6STI (Table 1, No. 10)

FIG. 22 shows SEQ ID No. 22 which is a DNA sequence of
the gene ARMCG6 (Table 1, No. 11)

FIG. 23 shows SEQ ID No. 23 which is a DNA sequence of
the gene ARMC6 (Table 1, No. 11)

FIG. 24 shows SEQ ID No. 24 which is a DNA sequence of
the gene ARMCG (Table 1, No. 11)

FIG. 25 shows SEQ ID No. 25 which is a DNA sequence of
the gene ARMC6 (Table 1, No. 11)

FIG. 26 shows SEQ ID No. 26 which is a DNA sequence of
the gene THIL (Table 1, No. 12)

FIG. 27 shows SEQ ID No. 27 which is a DNA sequence of
the gene PSMEL (Table 1, No. 13)

FIG. 28 shows SEQ ID No. 28 which is a DNA sequence of
the gene PSMEL1 (Table 1, No. 13)

FIG. 29 shows SEQ ID No. 29 which is a DNA sequence of
the gene GPC1 (Table 1, No. 14)

FIG. 30 shows SEQ ID No. 30 which is a DNA sequence of
the gene EDC4 (Table 1, No. 15)

FIG. 31 shows SEQ ID No. 31 which is a DNA sequence of
the gene EDC4 (Table 1, No. 15)

FIG. 32 shows SEQ ID No. 32 which is a DNA sequence of
the gene PRC1 (Table 1, No. 16)

FIG. 33 shows SEQ ID No. 33 which is a DNA sequence of
the gene PRC1 (Table 1, No. 16)

FIG. 34 shows SEQ ID No. 34 which is a DNA sequence of
the gene PRC1 (Table 1, No. 16)

FIG. 35 shows SEQ ID No. 35 which is a DNA sequence of
the gene NAT6 (Table 1, No. 17)

FIG. 36 shows SEQ ID No. 36 which is a DNA sequence of
the gene NAT6 (Table 1, No. 17)

FIG. 37 shows SEQ ID No. 37 which is a DNA sequence of
the gene NAT6 (Table 1, No. 17)

FIG. 38 shows SEQ ID No. 38 which is a DNA sequence of
the gene EEF1AL3 (Table 1, No. 18)

FIG. 39 shows SEQ ID No. 39 which is a DNA sequence of
the gene NP__612480.1 (Table 1, No. 19)

FIG. 40 shows SEQ ID No. 40 which is a DNA sequence of
the gene PLXNAZ2 (Table 1, No. 20)

FIG. 41 shows SEQ ID No. 41 which is a DNA sequence of
the gene PLXNAZ2 (Table 1, No. 20)

FIG. 42 shows SEQ ID No. 42 which is a DNA sequence of
the gene ELMO?2 (Table 1, No. 21)

FIG. 43 shows SEQ ID No. 43 which is a DNA sequence of
the gene ELMO2 (Table 1, No. 21)

FIG. 44 shows SEQ ID No. 44 which is a DNA sequence of
the gene ELMO2 (Table 1, No. 21)

FIG. 45 shows SEQ ID No. 45 which is a DNA sequence of
the gene ELMQO2 (Table 1, No. 21)

FIG. 46 shows SEQ ID No. 46 which is a DNA sequence of
the gene NDUFS2 (Table 1, No. 22)

FIG. 47 shows SEQ ID No. 47 which is a DNA sequence of
the gene NDUFS2 (Table 1, No. 22)

FIG. 48 shows SEQ ID No. 48 which is a DNA sequence of
the gene IRAK1 (Table 1, No. 23)

FIG. 49 shows SEQ ID No. 49 which is a DNA sequence of
the gene IRAK1 (Table 1, No. 23)

FIG. 50 shows SEQ ID No. 50 which is a DNA sequence of
the gene IRAK1 (Table 1, No. 23)
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FIG. 51 shows SEQID No. 51 which is a DNA sequence of
the gene IRAK1 (Table 1, No. 23)

FIG. 52 shows SEQ ID No. 52 which is a DNA sequence of
the gene IRAK1 (Table 1, No. 23)

FIG. 53 shows SEQ ID No. 53 which is a DNA sequence of
the gene C200rf149 (Table 1, No. 24)

FIG. 54 shows SEQ ID No. 54 which is a DNA sequence of
the gene C200rf149 (Table 1, No. 24)

FIG. 55 shows SEQID No. 55 which is a DNA sequence of
the gene C200rf149 (Table 1, No. 24)

FIG. 56 shows SEQ ID No. 56 which is a DNA sequence of
the gene PCSD2L (Table 1, No. 25)

FIG. 57 shows SEQ ID No. 57 which is a DNA sequence of
the gene PCSD2L (Table 1, No. 25)

FIG. 58 shows SEQ ID No. 58 which is a DNA sequence of
the gene PPIA (Table 1, No. 26)

FIG. 59 shows SEQ ID No. 59 which is a Protein sequence
of the gene RAB11B (Table 1, No. 1)

FIG. 60 shows SEQ ID No. 60 which is a Protein sequence
of the gene PPP2R1A (Table 1, No. 2)

FIG. 61 shows SEQ ID No. 61 which is a Protein sequence
of the gene PPP2R1A (Table 1, No. 2)

FIG. 62 shows SEQ ID No. 62 which is a Protein sequence
of the gene KPNBI1 (Table 1, No. 3)

FIG. 64 shows SEQ ID No. 64 which is a Protein sequence
of the gene COG4 (Table 1, No. 4)

FIG. 65 shows SEQ ID No. 65 which is a Protein sequence
of the gene COG4 (Table 1, No. 4)

FIG. 66 shows SEQ ID No. 66 which is a Protein sequence
of the gene COG4 (Table 1, No. 4)

FIG. 67 shows SEQ ID No. 67 which is a Protein sequence
of the gene COG4 (Table 1, No. 4)

FIG. 68 shows SEQ ID No. 68 which is a Protein sequence
of the gene FDFT1 (Table 1, No. 5)

FIG. 69 shows SEQ ID No. 69 which is a Protein sequence
of the gene PECI (Table 1, No. 6)

FIG. 70 shows SEQ ID No. 70 which is a Protein sequence
of the gene PECI (Table 1, No. 6)

FIG. 71 shows SEQ ID No. 71 which is a Protein sequence
of the gene PECI (Table 1, No. 6)

FIG. 72 shows SEQ ID No. 72 which is a Protein sequence
of the gene PECI (Table 1, No. 6)

FIG. 73 shows SEQ ID No. 73 which is a Protein sequence
of the gene PECI (Table 1, No. 6)

FIG. 74 shows SEQ ID No. 74 which is a Protein sequence
of the gene CTNND2 (Table 1, No. 7)

FIG. 75 shows SEQ ID No. 75 which is a Protein sequence
of the gene CTNND2 (Table 1, No. 7)

FIG. 76 shows SEQ ID No. 76 which is a Protein sequence
of the gene NSMCE] (Table 1, No. 8)

FIG. 77 shows SEQ ID No. 77 which is a Protein sequence
of the gene NSMCE] (Table 1, No. 8)

FIG. 78 shows SEQ ID No. 78 which is a Protein sequence
of the gene NSMCE] (Table 1, No. 8)

FIG. 79 shows SEQ ID No. 79 which is a Protein sequence
of the gene KTELC1 (Table 1, No. 9)

FIG. 80 shows SEQ ID No. 80 which is a Protein sequence
of the gene HS6ST1 (Table 1, No. 10)

FIG. 81 shows SEQ ID No. 81 which is a Protein sequence
of the gene ARMC6 (Table 1, No. 11)

FIG. 82 shows SEQ ID No. 82 which is a Protein sequence
of the gene ARMC6 (Table 1, No. 11)

FIG. 83 shows SEQ ID No. 83 which is a Protein sequence
of the gene ARMC6 (Table 1, No. 11)

FIG. 84 shows SEQ ID No. 84 which is a Protein sequence
of the gene ARMC6 (Table 1, No. 11)
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FIG. 85 shows SEQ ID No. 85 which is a Protein sequence
of the gene THI1L (Table 1, No. 12)

FIG. 86 shows SEQ ID No. 86 which is a Protein sequence
of the gene PSME1 (Table 1, No. 13)

FIG. 87 shows SEQ ID No. 87 which is a Protein sequence
of the gene PSME! (Table 1, No. 13)

FIG. 88 shows SEQ ID No. 88 which is a Protein sequence
of the gene GPC1 (Table 1, No. 14)

FIG. 89 shows SEQ ID No. 89 which is a Protein sequence
of the gene EDC4 (Table 1, No. 15)

FIG. 90 shows SEQ ID No. 90 which is a Protein sequence
of the gene EDC4 (Table 1, No. 15)

FIG. 91 shows SEQ ID No. 91 which is a Protein sequence
of the gene PRC1 (Table 1, No. 16)

FIG. 92 shows SEQ ID No. 92 which is a Protein sequence
of the gene PRC1 (Table 1, No. 16)

FIG. 93 shows SEQ ID No. 93 which is a Protein sequence
of the gene PRC1 (Table 1, No. 16)

FIG. 94 shows SEQ ID No. 94 which is a Protein sequence
of the gene NAT6 (Table 1, No. 17)

FIG. 95 shows SEQ ID No. 95 which is a Protein sequence
of the gene NAT6 (Table 1, No. 17)

FIG. 96 shows SEQ ID No. 96 which is a Protein sequence
of the gene NAT6 (Table 1, No. 17)

FIG. 97 shows SEQ ID No. 97 which is a Protein sequence
of the gene EEF1AL3 (Table 1, No. 18)

FIG. 98 shows SEQ ID No. 98 which is a Protein sequence
of the gene NP__612480.1 (Table 1, No. 19)

FIG. 99 shows SEQ ID No. 99 which is a Protein sequence
of the gene PLXNA2 (Table 1, No. 20)

FIG. 100 shows SEQ ID No. 100 which is
sequence of the gene PLXNA?2 (Table 1, No. 20)

FIG. 101 shows SEQ ID No. 101 which is
sequence of the gene ELMO?2 (Table 1, No. 21)

FIG. 102 shows SEQ ID No. 102 which is
sequence of the gene ELMO?2 (Table 1, No. 21)

FIG. 103 shows SEQ ID No. 103 which is
sequence of the gene ELMO?2 (Table 1, No. 21)

FIG. 104 shows SEQ ID No. 104 which is
sequence of the gene ELMO?2 (Table 1, No. 21)

FIG. 105 shows SEQ ID No. 105 which is
sequence of the gene NDUFS2 (Table 1, No. 22)

FIG. 106 shows SEQ ID No. 106 which is
sequence of the gene NDUFS2 (Table 1, No. 22)

FIG. 107 shows SEQ ID No. 107 which is
sequence of the gene IRAK1 (Table 1, No. 23)

FIG. 108 shows SEQ ID No. 108 which is
sequence of the gene IRAK1 (Table 1, No. 23)

FIG. 109 shows SEQ ID No. 109 which is
sequence of the gene IRAK1 (Table 1, No. 23)

FIG. 110 shows SEQ ID No. 110 which is
sequence of the gene IRAK1 (Table 1, No. 23)

FIG. 111 shows SEQ ID No. 111 which is
sequence of the gene IRAK1 (Table 1, No. 23)

FIG. 112 shows SEQ ID No. 112 which is a Protein
sequence of the gene C200rf149 (Table 1, No. 24)

FIG. 113 shows SEQ ID No. 113 which is a Protein
sequence of the gene C200rf149 (Table 1, No. 24)

FIG. 114 shows SEQ ID No. 114 which is a Protein
sequence of the gene C200rf149 (Table 1, No. 24)

FIG. 115 shows SEQ ID No. 115 which is a Protein
sequence of the gene PCSD2L (Table 1, No. 25)

FIG. 116 shows SEQ ID No. 116 which is a Protein
sequence of the gene PCSD2L (Table 1, No. 25)

FIG. 117 shows SEQ ID No. 117 which is a Protein
sequence of the gene PPIA (Table 1, No. 26)
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FIG. 118 shows SEQ ID No. 118 which is a Protein
sequence derived from an incorrect reading frame of the gene
HS6ST1 (Table 1, No. 10)

FIG. 119 shows SEQ ID No. 119 which is a Protein
sequence derived from an incorrect reading frame of the gene
IRAK1 (Table 1, No. 23)

FIG. 120 shows SEQ ID No. 120 which is a Protein
sequence derived from an incorrect reading frame of the gene
C200rf149 (Table 1, No. 24)

FIG. 121 shows SEQ ID No. 121 which is a Protein
sequence derived from an incorrect reading frame of the gene
C200rf149 (Table 1, No. 24)

FIG. 122 shows SEQ ID No. 122 which is a Protein
sequence derived from an incorrect reading frame of the gene
HS6SP1 (Table 1, No. 10)

EXAMPLES

The set of proteins which are subject of the present inven-
tion have been found by conducting serum screening experi-
ments on protein macroarrays. The protein macroarrays con-
sist of >38.000 individual E. coli clones expressing human
gene fragments cloned from a foetal brain ¢cDNA library.
These fragments can be full length proteins and fragments
thereof, as well as artificial peptides resulting from translation
products in the incorrect reading frame. The technology for
screening was developed at the MPI for Molecular Genetics
and constitutes prior art; Biissow K, et al. Nucleic Acids Res.
1998 Nov. 1; 26(20:5007-8. PMID: 9776767; Biissow K, et
al. Genomics 2000 Apr. 1; 65(1):1-8. PMID: 10777659) and
has been applied since then in multiple scientific publications
(e.g. Horn S, et al. Proteomics. 2006 January; 6(2):605-13.
PMID: 16419013; Lueking A, et al. Mol Cell Proteomics.
2005 September; 4(9):1382-90. PMID: 15939964). The only
amendment to the method described in the original paper is
the incubation with patient serum and the use of specific
secondary antibodies directed against different immunoglo-
bulin isotypes such as IgG, IgA, IgM and IgD as described
beneath:

Patient serum was diluted 1:40 in blocking buffer (3% Milk
powder/TBST) and incubated overnight at room temperature,
kept in slow motion on an orbital shaker. After incubation
filters are washed 3x20 min. in TBST, followed by a second
incubation for 1 h at room temperature with anti human IgG
or anti human IgA secondary antibody (mouse) conjugated
with alkaline phosphatase, 1:1000 in blocking buffer. Positive
signals on the macroarray (PVDF filter) were recorded as
described and correlated to the original E. coli clones stored
in 384-well microtitre plates. E. coli clones corresponding
with the signals on the macroarray were sequenced to obtain
information of the insert, and hence the gene fragment of
which the translation product is recognised by the patient
sera. These fragments can be full length proteins and frag-
ments thereof, as well as artificial peptides resulting from
out-of frame-translation products.

The protein macroarrays were screened with pools of anti-
TNFo treatment (Adalimumab®; Humira) responder and
non-responder patient sera before and after therapy.
Responder and non-responder patients were categorised
according to the clinical response evaluated after 1 year (or at
drop-out) in accordance with the European League Against
Rheumatism criteria using the modified disease activity score
that includes 28 joints (DAS 28). The DAS28 score and the
European League Against Rheumatism (EULAR) response
criteria are widely used to record disease activity and
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therapeutic response in patients with RA (Van Gestel A M et
al. Arthritis Rheum 1996; 39:34-40. PMID:
The DAS28 was developed and validated for patients with
RA, and in addition to disease activity it also reflects the

14

sex-matched patients seen during the same period who were
therapy non-responders. Item weighting, factor loading, and
internal consistency were assessed by factor analysis, princi-
pal component analysis, and calculation of Cronbach’s alpha.
The range of DAS 28 scores in the responder group initially

Patl.ent s satlsfact.lonW1threasonable aceracy. Th.1s.compos- ’ before treatment was from 4.4-6 with a mean value of 4.83
ite index comprises 4 items, namely, swollen joint count - .
A . and in the non responder group 4.1-8.6 with a mean value 6.2.
(8JC). ter.lder’ joint count (TJC), a visual analog scale (VAS) Responder had a mean change of 2.36 during therapy while
of the patle.nt 5 assF:ssment of general health (GH?’ and eryth- there was no mean change in the DAS28 in the non responder
rocyte sedimentation rate (ESR; first hour), which are also Lo group.
part of the American College of Rheumatology (ACR) Table 1 (consisting of Table 1 A and Table 1 B) shows a
response criteria. summary list of genes of which the expression products rep-
Description of the Used Patient Sera: resent biomarker proteins and artificial peptides resulting
DAS28 values from 2 RA patient cohorts comprising 3 from translation products in the incorrect reading frame
patients each were compared and sera of these patients before | found to be predictive for responsiveness to anti-TNFa. anti-
and after therapy were used for screening the protein mac- body treatment (Adalimumab; Humira) of the patient groups
roarrays. RA cohort 1 (RA1) consisted of therapy responder described above having been subjected to an anti-TNFa treat-
patients and the RA cohort 2 (RA2) consisted of of age- and ment.
TABLE1A

List of candidate genes encoding a biomarker set detected by immunoglobulins of TNF inhibitor therapy NON-RESPONDER patients

frame ENSEMBL
offset gene identifier

HGNC

No. Importance gene symbol

gene description and alternative identifiers

Ras-related protein Rab-11B (GTP-binding protein YPT3).

[Source: Uniprot/SWISSPROT; Ace: Q15907]

1 1:High 0 ENSGO0000185236 RABLIB
2 1:High 0 ENSGO0000105568 PPP2RIA
3 1:High 0 ENSG00000108424 KPNBIL
4 1:High 0 ENSGO00000103051 COG4
5 1:High 0 ENSG00000079459 TFDIT1
6 2:Medium 0 ENSG00000198721 PECI
7 2: Medium 0 ENSG00000169862 CTNND2
8  2: Medium 0 ENSG00000169189 NSMCE1
9  2: Medium 0 ENSG00000163389 KTELC1
10 2: Medium -1 ENSG00000136720 HS6ST1
11 2: Medium 0 ENSG00000105676 ARMCS6
12 2: Medium 0 ENSG00000101158 THIL
13 2: Medium 0 ENSG00000092010 PSME1
14 2: Medium 0 ENSG00000063660 GPC1
15 2: Medium 0 ENSG00000038358 EDC4
16 3: Low 0 ENSG00000198901 PRC1
17 3:Low 0 ENSG00000186792 NAT6
18 3:Low 0 ENSGO00000185637 EEF1AL3
19 3:Low 0 ENSG00000168005 NP_612480.1
20 3:Low 0 ENSG00000076356 PLXNA2

Serine/threcnine-protein phosphatase 2A 65 kDa regulatory subunit A alpha isoform
(PP2A, subunit A, PR63-alpha isoform) (PP2A, subunit A, R1-alpha isoform)
(Medium tumor antigen-assoclated 61 kDa protein). [Source: Uniprot/SWISSPROT;
Acc: P30153]

Importin beta-1 subunit (Karyopherin beta-1 subunit) (Nuclear factor P97)
(Importin 90). [Source: Uniprot/SWISSPROT; Ace: Q14974]

Ceonserved oligomeric Golgi complex component 4. [Source: Uniprot/SWISSPROT;
Acc: QOHIE3]

Squalene synthetase (EC 2.5.1.21) (SQS) (SS) (Farnesyl-diphosphate
famesyltransferase) (FPP:FPP farnesyltransferase). [Source: Uniprot/SWISSPROT;
Acc: P37268]

Peroxisomal 3,2-trans-enoyl-CoA isomerase (EC 5.3.3.8) (Dodecenoyl-CoA
iscmerase) (Delta(3),delta(2)-enoyl-CoA isomerase) (D3,D2-enoyl-CoA isomerase)
(DBI-related protein 1) (DRS-1) (Hepatocellular carcinoma-asscciated antigen 88)
(Renal carcinoma antige

Catenin delta-2 (Delta-catenin) (Neural plakophilin-related ARM-repeat protein)
(NPRAP) (Neurojungin) (GT24). [Source: Uniprot/SWISSPROT; Ace: QOUQB3]
chromosome NCBI36:5:11024952-11957110:-1

non-SMC element 1 homolog [Scurce: RefSeq  peptide; Ace: NP__659547]
chromosome_ NCBI36:16:27143817-27187586:-1

KTEL motif-containing protein 1 precursor (CAP10-like 46 kDa protein)
(Myelodysplastic syndromes relative protein). [Source: Uniprot/SWISSPROT;

Acc: Q8NBLI]

Heparan-sulfate 6-O-sulfotransferase 1 (EC 2.8.2.—) (HS68T-1).

[Source: Uniprot/SWISSPROT; Acc: 060243]

Armadillo repeat-containing protein 6. [Source: Uniprot/SWISSPROT; Acc:
Q6NXE6]chromosome_ NCBI36:19:19005538-19029985:1

Negative elongation factor C/D (NELF-C/D) (TH1-like protein).

[Source: Uniprot/SWISSPROT; Acc: Q8IXH7]

Proteasome activator complex subunit 1 (Proteasome activator 28-alpha subunit)
(PA28alpha) (PA28a) (Activator of multicatalytic protease subunit 1) (118 regulator
complex subunit alpha) (REG-alpha) (Interferon gamma up-regulated I-5111
protein) (IGUP I-51

Glypican-1 precursor. [Source: Uniprot/SWISSPROT; Acc: P35052]

autoantigen RCD8 [Source: RefSeq_ peptide; Ace: NP__055144]

chromosome_ NCBI36:16:66464500-66475906:1

Protein regulator of cytokinesis 1. [Source: Uniprot/ SWISSPROT; Acc: 043663]
chromosome_ NCBI36:15:89310279-89338808:-1

Hyaluronidase-3 precursor (EC 3.2.1.35) (Hyal-3) (Hyaluronoglucosaminidase-3)
(LUCA-3). [Source: Uniprot/SWISSPROT;

Acc: 043820] chromosome_ NCBI36:3:50300178-50311903:-1

Eukaryotic translation elongation factor 1 alpha 1 (Fragment).

[Source: Uniprot/SPTREMBL; Acc: Q5JR01] chromosome  NCBI36:9:134884631-
134886374:1

chromosome_ NCBI36:11:63337436-63351727:1

Plexin-A2 precursor {Semaphorin receptor OCT). [Source: Uniprot/SWISSPROT;
Acc: 075051]

chromosome_ NCBI36:1:206262210-206484288:-1



US 9,052,312 B2

15 16
TABLE 1 A-continued

List of candidate genes encoding a biomarker set detected by immunoglobulins of TNF inhibitor therapy NON-RESPONDER patients

frame ENSEMBL HGNC
No. Importance  offset gene identifier gene symbol  gene description and alternative identifiers
21 3:Low 0 ENSG00000062598 ELMO2 Engulfment and cell motility protein 2 (CED-12 homolog A) (hCED-12A).
[Source: Uniprot/SWISSPROT; Ace: Q96J13] chromosome_ NCBI36:20:44428096-
44468678:-1
22 3:Low 0 ENSG00000158854 NDUFS2 NADH-ubiquinone oxidoreductase 49 kDa subunit, mitochondrial precursor

(EC 1.6.5.3) (EC 1.6.99.3) (Complex 1-49 KD) (CI-49 KD). [Source: Uniprot/
SWISSPROT; Acc: O75306]

TABLE 1B

List of candidate genes encoding a biomarker set detected by immunoglobulins of TNF inhibitor therapy RESPONDER patients

HGNC
frame ENSEMBL gene
No. Importance  offset identifier symbol gene description and alternative identifiers
23 1:High -1 ENSG00000184216 IRAK1 Interleukin-1 receptor-associated kinase 1 (EC 2.7.11.1) (IRAK-1).
[Source: Uniprot/SWISSPROT; Acc: P51617]
24 1:High -1 ENSGO00000125534 C200rf149 UPF0362 protein C200rf149. [Source: Uniprot/SWISSPROT; Acc: Q9H3YR]
25 2:Medium 0 ENSGO00000105443 PSCD2L  Cytohesin-2 (ARF nucleotide-binding site opener) (ARNO protein) (ARF exchange

factor). [Source: Uniprot/SWISSPROT; Acc: Q99418]
chromosome_ NCBI36:19:53664424-53674457:1

26 3:Low 0 ENSGO00000198618 PPIA Peptidyl-prolyl cis-trans isomerase A (EC 5.2.1.8) {PPlase A) (Rotamase A) (Cyclophilin
A) (Cyclosporin A-binding protein). [Source: Uniprot/SWISSPROT; Ace: P62937]
chromosome_ NCBI36:21:19151917-19152651:1

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 122

<210> SEQ ID NO 1

<211> LENGTH: 657

<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 1

atggggacce gggacgacga gtacgactac ctattcaaag tggtgetceat cggggactea 60
ggegtgggea agageaaccet gotgtegege ttcaccegea acgagttcaa cetggagage 120
aagagcacca tcggegtgga gttegecace cgeagcatec aggtggacgg caagaccate 180
aaggcgcaga tctgggacac cgetggecag gagegcotace gegecatcac ctecgegtac 240
taccgtggtyg cagtgggege cetgetggtg tacgacateg ccaagcacct gacctatgag 300
aacgtggage getggetgaa ggagetgegg gaccacgecag acagcaacat cgtcatcatg 360
ctggtgggca acaagagtga cctgegecac ctgegggetg tgeccactga cgaggecege 420
gecttegecag aaaagaacaa cttgtectte atcgagacet cagecttgga ttecactaac 480
gtagaggaag cattcaagaa catcctcaca gagatctacc geategtgte acagaaacag 540
atcgeagace gegetgecca cgacgagtec ceggggaaca acgtggtgga catcagegtg 600
cegeoecacca cggacggaca gaageccaac aagetgcagt getgecagaa cctgtga 657
<210> SEQ ID NO 2

<211> LENGTH: 1530

«212> TYPE: DNA

«213> ORGANISM: Human

«<400> SEQUENCE: 2
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-continued
atgaggacgt tcagcttcgc ctcaacagca tcaagaagct gtccaccatc gcocttggecc 60
ttggggttga aaggacccga agtgagcttc tgcctttect tacagatacc atctatgatg 120
aagatgaggt cctcctggec ctggcagaac agctgggaac cttcactacc ctggtgggag 180
gcccagagta cgtgcactgc ctgctgecte ttctecgtet gectacccceg agtgtccagt 240
gctgtgaagg cggaacttcg acagtacttc cggaacctgt gctcagatga cacccccatg 300
gtgcggceggyg ccgcagectc caagetgggg gagtttgcca aggtgctgga gctggacaac 360
gtcaagagtg agatcatccc catgttctcc aacctggcct ctgacgagca ggactcggtg 420
cggetgctgyg cggtggaggc gtgcgtgaac atcgceccage ttetgcccca ggaggatcetyg 480
gaggccctgg tgatgeccac tcetgogecag gecgetgaag acaagtectg gegegtecge 540
tacatggtgg ctgacaagtt cacagagctc cagaaagcag tggggcctga gatcaccaag 600
acagacctgg tccctgectt ccagaacctg atgaaagact gtgaggccga ggtgagggece 660
gcagcctece acaaggtcaa agagttctgt gaaaacctct cagctgactg tcgggagaat 720
gtgatcatgt cccagatctt gecctgcatc aaggagctgg tgtccgatgc caaccaacat 780
gtcaagtctg ccctggecte agtcatcatg ggtctctete ccatcttggg caaagacaac 840
accatcgage acctettgec cctettectg getcagetga aggatgagtg coctgaggta 900
cggctgaaca tcatctctaa cctggactgt gtgaacgagg tgattggcat ccggeagcetg 960
tcecagtece tgctecctge cattgtggag ctggetgagg acgcecaagtg gogggtgegyg 1020
ctggccatca ttgagtacat geccoctectg getggacage tgggagtgga gttetttgat 1080
gagaaactta actccttgtg catggcctgg cttgtggatc atgtatatgc catccgcgag 1140
gcagccacca gcaacctgaa gaagctagtg gaaaagtttg ggaaggagtg ggcccatgee 1200
acaatcatcc ccaaggtctt ggccatgtcc ggagacccca actacctgca ccgcatgact 1260
acgctcttet gcatcaatgt gctgtctgag gtcectgtggge aggacatcac caccaagcac 1320
atgctaccca cggttectgeg catggctggg gacccggttg ccaatgtccg cttcaatgtg 1380
gccaagtcte tgcagaagat agggcccatc ctggacaaca gcaccttgca gagtgaagtce 1440
aagcccatce tagagaagct gacccaggac caggatgtgg acgtcaaata ctttgcccag 1500
gaggctctga ctgttctgte tcetcgectga 1530
<210> SEQ ID NO 3
<211> LENGTH: 1770
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 3
atggecggegyg ccgacggcga cgactcegetg taccccateg cggtgctcat agacgaactce 60
cgcaatgagg acgttcagcet tcgectcaac agcatcaaga agctgtceccac catcgecttyg 120
gcecttgggy ttgaaaggac ccgaagtgag cttcectgectt tecttacaga taccatctat 180
gatgaagatg aggtcctcct ggccctggca gaacagctgg gaaccttcac taccctggtg 240
ggaggcccag agtacgtgca ctgcctgetg ccaccgctgg agtcgctgge cacagtggag 300
gagacagtgg tgcgggacaa ggcagtggag tecttacggg ccatctcaca cgagcacteg 360
cectetgace tggaggegca ctttgtgecg ctagtgaage ggctggeggg cggcgactgg 420
ttcacctece goacctegge ctgeggocte ttotceogtct getacccccy agtgtecagt 480
gctgtgaagg cggaacttcg acagtacttc cggaacctgt gctcagatga cacccccatg 540
gtgcggeggy ccgcagecte caagetgggg gagtttgcca aggtgetgga getggacaac 600
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-continued
gtcaagagtg agatcatccc catgttctece aacctggect ctgacgagca ggactcggtg 660
cggctgetgg cggtggaggce gtgcgtgaac atcgcccage ttetgcccca ggaggatctg 720
gaggccctgg tgatgcccac tcetgecgecag gecgetgaag acaagtectg gegegtecge 780
tacatggtgg ctgacaagtt cacagagctc cagaaagcag tggggcctga gatcaccaag 840
acagacctgg tccctgectt ccagaacctg atgaaagact gtgaggcecga ggtgagggcec 900
gcagectece acaaggtcaa agagttctgt gaaaacctct cagctgactg tcegggagaat 960
gtgatcatgt cccagatctt goecctgecate aaggagetgyg tgtccgatgce caaccaacat 1020
gtcaagtctyg ccctggecte agtcatcatg ggtctectete ccatcettggg caaagacaac 1080
accatcgage acctettgec cctettectyg getcagetga aggatgagtg ccctgaggta 1140
cggctgaaca tcatctctaa cctggactgt gtgaacgagyg tgattggcat ccggecagcetyg 1200
tcccagtece tgctecctyge cattgtggag ctggetgagyg acgccaagtyg gogggtgcegy 1260
ctggccatca ttgagtacat gcecoctectyg getggacage tgggagtgga gttetttgat 1320
gagaaactta actccttgtg catggectgg cttgtggate atgtatatge catccgegag 1380
gcagccacca gcaacctgaa gaagctagtg gaaaagtttyg ggaaggagty ggeccatgec 1440
acaatcatce c¢caaggtett ggccatgtcee ggagacccca actacctgea ccgcatgact 1500
acgctettet gcatcaatgt getgtcectgag gtetgtggge aggacatcac caccaagceac 1560
atgctaccca cggttectgeg catggcetggg gacccggttg ccaatgtcecg cttcaatgtg 1620
gccaagtete tgcagaagat agggcccatce ctggacaaca gcaccttgca gagtgaagtce 1680
aagcccatcce tagagaagct gacccaggac caggatgtgg acgtcaaata ctttgcccag 1740
gaggctctga ctgttcetgte tetcgectga 1770
<210> SEQ ID NO 4
<211> LENGTH: 2631
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 4
atggagctga tcaccattct cgagaagacc gtgtctceccceg atcggctgga gctggaageyg 60
gcgcagaagt tcectggageg tgcggeccegtg gagaacctge ccactttect tgtggaactg 120
tccagagtge tggcaaatce aggaaacagt caggttgcca gagttgcage tggtctacaa 180
atcaagaact ctttgacatc taaagatcca gatatcaagg cacaatatca gcagaggtgg 240
cttgctattg atgctaatgce tcgacgagaa gtcaagaact atgttttgeca gacattgggt 300
acagaaactt accggcctag ttctgectca cagtgtgtgg ctggtattge ttgtgcagag 360
atcccagtaa accagtggcec agaactcatt cctcagetgg tggccaatgt cacaaacccce 420
aacagcacag agcacatgaa ggagtcgaca ttggaagcca tcggttatat ttgccaagat 480
atagacccag agcagctaca agataaatcc aatgagattc tgactgecat aatccagggyg 540
atgaggaaag aagagcctag taataatgtg aagctagctg ctacgaatgc actcctgaac 600
tcattggagt tcaccaaagc aaactttgat aaagagtctg aaaggcactt tattatgcag 660
gtggtetygty aagccacaca gtgtecagat acgagggtac gagtggetge tttacagaat 720
ctggtgaaga taatgtcctt atattatcag tacatggaga catatatggg tcctgcetcett 780
tttgcaatca caatcgaagc aatgaaaagt gacattgatg aggtggcttt acaagggata 840
gaattctggt ccaatgtctg tgatgaggaa atggatttgg ccattgaagc ttcagaggca 900
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-continued
gcagaacaag gacggcccce tgagcacacc agcaagtttt atgcgaaggg agcactacag 960
tatctggtte caatcctcac acagacacta actaaacagg acgaaaatga tgatgacgat 1020
gactggaacc cctgcaaagc agcaggggtyg tgcctcatge ttetggecac ctgctgtgaa 1080
gatgacattyg tcccacatgt cctccectte attaaagaac acatcaagaa cccagattgg 1140
cggtaccggyg atgcagcagt gatggctttt ggttgtatct tggaaggacc agagcccagt 1200
cagctcaaac cactagttat acaggctatg cccaccctaa tagaattaat gaaagacccce 1260
agtgtagttg ttcgagatac agctgcatgg actgtaggca gaatttgtga gctgettcect 1320
gaagctgceca tcaatgatgt ctacttgget cccctgetac agtgtcectgat tgagggtcetce 1380
agtgctgaac c¢cagagtggce ttcaaatgtg tgctgggctt tctecagtet ggctgaaget 1440
gcttatgaayg ctgcagacygt tgctgatgat caggaagaac cagctactta ctgcttatct 1500
tcttecatttg aactcatagt tcagaagctce ctagagacta cagacagacce tgatggacac 1560
cagaacaacc tgaggagttc tgcatatgaa tctcectgatgg aaattgtgaa aaacagtgcec 1620
aaggattgtt atcctgetgt ccagaaaacyg actttggtca tcatggaacyg actgcaacayg 1680
gttcttcaga tggagtcaca tatccagagce acatccgata gaatcecagtt caatgacctt 1740
cagtctttac tctgtgcaac tcettcagaat gttcecttegga aagtgcaaca tcaagatgcet 1800
ttgcagatct ctgatgtggt tatggcectcee ctgttaagga tgttccaaag cacagcetggy 1860
tctgggggag tacaagagga tgccoctgatg gecagttagcea cactggtgga agtgttgggt 1920
ggtgaattce tcaagtacat ggaggccttt aaacccttee tgggcattgg attaaaaaat 1980
tatgctgaat accaggtttg tttggcagct gtgggcttag tgggagactt gtgccgtgec 2040
ctgcaatcca acatcatacc tttetgtgac gaggtgatge agcetgcttcet ggaaaatttyg 2100
gggaatgaga acgtccacag gtctgtgaag ccgcagattc tgtcagtgtt tggtgatatt 2160
gcecttgeta ttggaggaga gtttaaaaaa tacttagagg ttgtattgaa tactcttcag 2220
caggcctcece aagcccaggt ggacaagtca gactatgaca tggtggatta tctgaatgag 2280
ctaagggaaa gctgcttgga agcctatact ggaatcgtcce agggattaaa gggggatcag 2340
gagaacgtac acccggatgt gatgctggta caacccagag tagaatttat tctgtcttte 2400
attgaccaca ttgctggaga tgaggatcac acagatggag tagtagcttg tgctgctgga 2460
ctaatagggg acttatgtac agcatttggg aaggatgtac tgaaattagt agaagctagg 2520
ccaatgatcc atgaattgtt aactgaaggg cggagatcga agactaacaa agcaaaaacc 2580
cttgctacat gggcaacaaa agaactgagg aaactgaaga accaagcttg a 2631
<210> SEQ ID NO 5
<211> LENGTH: 2370
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 5
atggggacca agatggcgga ccttgattcg cctecgaage tgtcaggggt gcagcagecyg 60
tctgaggggy tgggaggtygg ccgctgctece gaaatctccg ctgagctcat tcgcteectg 120
acagagctge aggagetgga ggetgtatac gaacggetet geggegagga gaaagtggtyg 180
gagagagagc tggatgctcet tttggaacag caaaacacca ttgaaagtaa gatggtcact 240
ctccaccgaa tgggtectaa tctgcagetyg attgagggag atgcaaagea getggetgga 300
atgatcacct ttacctgcaa cctggctgag aatgtgtcca gcaaagttcg tcagettgac 360
ctggccaaga accgectceta tcaggecatt cagagagetg atgacatcett ggacctgaag 420
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-continued
ttctgcatgg atggagttca gactgctttg aggagtgaag attatgagca ggctgcagca 480
catactcatc gctacttgtg cctggacaag tcggtcattg agctcagccg acagggcaaa 540
gaggggagca tgattgatgc caacctgaaa ttgctgcagg aagctgagca acgtctcaaa 600
gccattgtgg cagagaagtt tgccattgcc accaaggaag gtgatctgec ccaggtggag 660
cgcttcttca agatcetteec actgctgggt ttgcatgagg agggattaag aaagttctcg 720
gagtaccttt gcaagcaggt ggccagtaaa gctgaggaga atctgctcat ggtgctgggg 780
acagacatga gtgatcggag agctgcagtc atctttgcag atacacttac tcettetgttt 840
gaagggattg cccgcattgt ggagacccac cagccaatag tggagaccta ttatgggcca 900
gggagactct ataccctgat caaatatctg caggtggaat gtgacagaca ggtggagaag 960
gtggtagaca agttcatcaa gcaaagggac taccaccagce agttecggca tgttcagaac 1020
aacctgatga gaaattctac aacagaaaaa atcgaaccaa gagaactgga ccccatcctg 1080
actgaggtca ccctgatgaa tgcccgcagt gagctatact tacgettoect caagaagagyg 1140
attagctetg attttgaggt gggagactcece atggectcag aggaagtaaa gcaagagcac 1200
cagaagtgtc tggacaaact cctcaataac tgccttttga gectgtaccat gcaggagceta 1260
attggcttat atgttaccat ggaggagtac ttcatgaggg agactgtcaa taaggctgtyg 1320
gctectggaca cctatgagaa gggccagetyg acatcecagca tggtggatga tgtcttetac 1380
attgttaaga agtgcattgg gcgggctctg tccagcectceca gcattgactg tctcetgtgece 1440
atgatcaacc tcgccaccac agagetggag tetgacttca gggatgttet gtgtaataag 1500
ctgcggatgg gctttectge caccacctte caggacatcce agcgeggggt gacaagtgcec 1560
gtgaacatca tgcacagcag cctccagcaa ggcaaatttg acacaaaagg catcgagagt 1620
actgacgagg cgaagatgtc cttcctggtg actctgaaca acgtggaagt ctgcagtgaa 1680
aacatctcca ctctgaagaa gacactggag agtgactgca ccaagctctt cagccagggce 1740
attggagggg agcaggccca ggccaagttt gacagctgece tttctgactt ggccgecgtg 1800
tccaacaaat tccgagacet cttgcaggaa gggctgacgg agcetcaacag cacagccatce 1860
aagccacagg tgcagccttg gatcaacagce tttttctceg tctceccacaa catcgaggag 1920
gaagaattca atgactatga ggccaacgac ccttgggtac aacagttcat ccttaacctg 1980
gagcagcaaa tggcagagtt caaggccage ctgtccccgg tcatctacga cagcectaace 2040
ggcctcatga ctagccttgt tgccgtcgag ttggagaaag tggtgctgaa atccaccttt 2100
aaccggctgg gtggtctgca gtttgacaag gagctgaggt cgctcattge ctaccttacc 2160
acggtgacca cctggaccat ccgagacaag tttgcccgge tctceccagat ggccaccatce 2220
ctcaatctgg agcgggtgac cgagatcctc gattactggg gacccaattc cggcccattg 2280
acgtggcgee tcaccecctge tgaagtgcge caggtgectgg ccctgeggat agactteccge 2340
agtgaagata tcaagaggct gcgcectgtag 2370
<210> SEQ ID NO 6
«211> LENGTH: 1014
«212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 6
atggcggacc ttgattcgec tccgaagctg tcaggggtge agcagccgtc tgagggggtg 60
ggaggtggce gctgctecga aatctccget gagctcattce gctcectgac agagctgcag 120
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gagctggagg ctgtatacga acggctctge ggcgaggaga aagtggtgga gagagagctg 180
gatgctcttt tggaacagca asacaccatt gaaagtaaga tggtcactet ccaccgaatg 240
ggtcctaate tgcagctgat tgagggagat gcaaagcagc tggctggaat gatcaccttt 300
acctgcaacc tggctgagaa tgtgtccagc aaagttcgtc agcttgacct ggccaagaac 360
cgcctctatce aggccattca gagagctgat gacatcttgg acctgaagtt ctgcatggat 420
ggagttcaga ctgctttgag gagtgaagat tatgagcagg ctgcagcaca tactcatcgce 480
tacttgtgcc tggacaagtc ggtcattgag ctcagccgac agggcaaaga ggggagcatg 540
attgatgcca acctgaaatt gctgcaggaa gctgagcaac gtctcaaagce cattgtggca 600
gagaagtttg ccattgccac caaggaaggt gatctgccce aggtggageg cttcttcaag 660
atcttcccac tgctgggttt gcatgaggag ggattaagaa agttctcgga gtacctttge 720
aagcaggtgg ccagtaaagc tgaggagaat ctgctcatgg tgctggggac agacatgagt 780
gatcggagag ctgcagtcat ctttgcagat acacttactc ttetgtttga agggattgece 840
cgcattgtgg agacccacca gccaatagtg gagacctatt atgggccagg gagactctat 900
accctgatca aatatctgca ggtggaatgt gacagacagg tggagaaggt ggtagacaag 960
ttcatcaage aaagggacta ccaccagcag aactttgttt tttecttett ttga 1014
<210> SEQ ID NO 7
<21l> LENGTH: 2358
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 7
atggcggace ttgattcgec tccgaagetg tcaggggtge agcagccgtc tgagggggtyg 60
ggaggtggce getgetecga aatctecget gagetcatte gotcectgac agagetgcag 120
gagctggagg ctgtatacga acggctetge ggcgaggaga aagtggtgga gagagagctg 180
gatgctcettt tggaacagca asacaccatt gaaagtaaga tggtcactet ccaccgaatg 240
ggtcctaate tgcagctgat tgagggagat gcaaagcagce tggctggaat gatcaccttt 300
acctgcaace tggctgagaa tgtgtccage aaagttegte agcttgacct ggccaagaac 360
cgectetate aggccattca gagagctgat gacatcttgg acctgaagtt ctgcatggat 420
ggagttcaga ctgctttgag gagtgaagat tatgagcagg ctgcagcaca tactcatcege 480
tacttgtgce tggacaagtc ggtcattgag ctcagccgac agggcaaaga ggggagcatg 540
attgatgcca acctgaaatt gctgcaggaa gctgagcaac gtctcaaage cattgtggca 600
gagaagtttyg ccattgccac caaggaaggt gatctgccece aggtggageg cttcettcaag 660
atcttcecac tgctgggttt gcatgaggag ggattaagaa agttctegga gtacctttgce 720
aagcaggtgg ccagtaaagc tgaggagaat ctgctcatgg tgctggggac agacatgagt 780
gatcggagayg ctgcagtcat ctttgcagat acacttactce ttetgtttga agggattgec 840
cgcattgtgg agacccacca gccaatagtg gagacctatt atgggccagg gagactctat 900
accctgatca aatatctgca ggtggaatgt gacagacagg tggagaaggt ggtagacaag 960
ttcatcaagce aaagggacta ccaccagcag ttcecggcatg ttcagaacaa cctgatgaga 1020
aattctacaa cagaaaaaat cgaaccaaga gaactggacc ccatcctgac tgaggtcacc 1080
ctgatgaatg cccgecagtga gctatactta cgcttectca agaagaggat tagcetctgat 1140
tttgaggtgg gagactccat ggcctcagag gaagtaaagc aagagcacca gaagtgtctg 1200
gacaaactcce tcaataactg ccttttgage tgtaccatge aggagctaat tggcttatat 1260
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gttaccatgyg aggagtactt catgagggag actgtcaata aggctgtggc tctggacacc 1320
tatgagaagg gccagctgac atccagcatg gtggatgatg tcttctacat tgttaagaag 1380
tgcattggge gggctectgtce cagctcecage attgactgte tectgtgecat gatcaaccte 1440
gccaccacayg agctggagte tgacttcagg gatgttctgt gtaataagcet gcggatgggce 1500
ttteectgeca ccacctteca ggacateccag cgcggggtga caagtgecgt gaacatcatyg 1560
cacagcagcc tccagcaagdg caaatttgac acaaaaggca tcgagagtac tgacgaggcg — 1620
aagatgtcct tectggtgac tctgaacaac gtggaagtct gcagtgaaaa catctcecact 1680
ctgaagaaga cactggagag tgactgcacc aagctcttca gccagggcat tggaggggag 1740
caggcccagyg c¢caagtttga cagcetgectt tetgacttgg ccgecgtgte caacaaatte 1800
cgagacctct tygcaggaadg gctgacggag ctcaacagca cagccatcaa gccacaggtg 1860
cagccttgga tcaacagett tttetecgte teccacaaca tcgaggagga agaattcaat 1920
gactatgagyg ccaacgaccce ttgggtacaa cagttcatcce ttaacctgga gcagcaaatyg 1980
gcagagttca aggccagect gtceccecggte atctacgaca gectaaccgg cctcatgact 2040
agcecttgttyg cecgtegagtt ggagaaagtyg gtgctgaaat ccacctttaa ccggetgggt 2100
ggtctgcagt ttgacaagga gctgaggtceg ctcattgect accttaccac ggtgaccacce 2160
tggaccatce gagacaagtt tgccocggete teccagatgg ccaccatect caatctggag 2220
cgggtgaccg agatcctcga ttactgggga cccaattocg gcccattgac gtggegecte 2280
acceetgetg aagtgcgeca ggtgetggee ctgcggatag acttecgcag tgaagatatce 2340
aagaggctgce gcctgtag 2358
<210> SEQ ID NO 8
<211> LENGTH: 2088
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 8
atggggacca agatggcgga ccttgatteg cctecgaage tgtcaggggt gcageageeg 60
tectgaggggy tgggaggtgg ccgctgetcee gaaatctceg ctgagctcat tegeteectyg 120
acagagctge aggagctgga ggctgtatac gaacggctct gecggcgagga gaaagtggtyg 180
gagagagagce tggatgctct tttggaacag caaaacacca ttgaaagtaa gatggtcact 240
ctccaccgaa tgggtcctaa tctgecagetg attgaggcca acctgaaatt gctgcaggaa 300
gctgagcaac gtctcaaage cattgtggca gagaagtttyg ccattgccac caaggaaggt 360
gatctgcecee aggtggageg cttcecttcaag atctteccac tgetgggttt gcatgaggag 420
ggattaagaa agttctcgga gtacctttge aagcaggtgg ccagtaaagc tgaggagaat 480
ctgctcatgg tgctggggac agacatgagt gatcggagag ctgcagtcat ctttgcagat 540
acacttactc ttetgtttga agggattgec cgcattgtgg agacccacca gccaatagtg 600
gagacctatt atgggccagg gagactctat accctgatca aatatctgca ggtggaatgt 660
gacagacagg tggagaaggt ggtagacaag ttcatcaagc aaagggacta ccaccagcag 720
tteeggeaty tteagaacaa cctgatgaga aattctacaa cagaaaaaat cgaaccaaga 780
gaactggacc ccatcctgac tgaggtcacc ctgatgaatg cccgcagtga gctatactta 840
cgcttecctca agaagaggat tagctctgat tttgaggtgg gagactccat ggcctcagag 900
gaagtaaagc aagagcacca gaagtgtctg gacaaactcc tcaataactg ccttttgage 960
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tgtaccatgc aggagctaat tggcttatat gttaccatgg aggagtactt catgagggag 1020
actgtcaata aggctgtggc tctggacacc tatgagaagg gccagctgac atccagcatyg 1080
gtggatgatyg tcttctacat tgttaagaag tgcattggge gggctctgtce cagctceccage 1140
attgactgtc tctgtgecat gatcaaccte gecaccacag agctggagte tgacttcagyg 1200
gatgttctgt gtaataagcet gcggatgggce tttcctgcca ccacctteca ggacatccag 1260
cgcggggtga caagtgccgt gaacatcatg cacagcagece tccagcaagg caaatttgac 1320
acaaaaggca tcgagagtac tgacgaggcyg aagatgtcct tcctggtgac tcetgaacaac 1380
gtggaagtct gcagtgaaaa catctcecact ctgaagaaga cactggagag tgactgcacce 1440
aagctcttca gecagggcat tggaggggayg caggcccagyg ccaagtttga cagetgectt 1500
tctgacttgg ccgcegtgte caacaaattce cgagacctcet tgcaggaagg getgacggayg 1560
ctcaacagca cagccatcaa gcecacaggtyg cagecttgga tcaacagcett tttetecgte 1620
tcecacaaca tecgaggagga agaattcaat gactatgagg c¢caacgaccece ttgggtacaa 1680
cagttcatce ttaacctgga gcagcaaatyg gcagagttca aggccagect gtecceggte 1740
atctacgaca gcctaaccgg ccteatgact agecttgttyg ccgtegagtt ggagaaagty 1800
gtgctgaaat ccacctttaa ccggctgggt ggtectgcagt ttgacaagga gctgaggteg 1860
ctcattgect accttaccac ggtgaccacce tggaccatcce gagacaagtt tgcccggcetce 1920
tcecagatgg ccaccatect caatctggag cgggtgaccg agatcectcega ttactgggga 1980
cccaattecg geccattgac gtggegecte accectgetyg aagtgcgeca ggtgetggec 2040
ctgcggatag acttccgcag tgaagatatc aagaggctgce gcctgtag 2088
<210> SEQ ID NO 9
<211> LENGTH: 1254
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 9
atggagtteg tgaaatgect tggecaccece gaagagttcet acaacctggt gegetteegg 60
atcgggggca agcggaaggt gatgecccaag atggaccagg actcgctcag cagcagectg 120
aaaacttgct acaagtatct caatcagacc agtcgcagtt tcgecagetgt tatccaggeg 180
ctggatgggg aaatgcgcaa cgcagtgtge atattttatce tggttctceceg agetectggac 240
acactggaag atgacatgac catcagtgtg gaaaagaagg tcccgctgtt acacaacttt 300
cactctttcee tttaccaacc agactggegg ttcatggaga gcaaggagaa ggatcgecag 360
gtgctggagyg acttcccaac gatctecectt gagtttagaa atctggcetga gaaataccaa 420
acagtgattg ccgacatttg ccggagaatg ggcattggga tggcagagtt tttggataag 480
catgtgacct ctgaacagga gtgggacaag tactgccact atgttgetgg gctggtegga 540
attggcettt cccegtetttt ctcagectca gagtttgaag accecttagt tggtgaagat 600
acagaacgtg ccaactctat gggcctgttt ttgcagaaaa caaacatcat ccgtgactat 660
ctggaagacc agcaaggadg aagagagttc tggcctcaag aggtttggag caggtatgtt 720
aagaagttag gggattttgc taagccggag aatattgact tggcegtgea gtgectgaat 780
gaacttataa ccaatgcact gcaccacatc ccagatgtca tcacctacct ttcgagactce 840
agaaaccaga gtgtgtttaa cttctgtget attccacagg tgatggecat tgccactttyg 900
gctgectgtt ataataacca gcaggtgttc aaaggggcag tgaagattcg gaaagggcaa 960
gcagtgaccce tgatgatgga tgccaccaat atgccagetyg tcaaagcecat catatatcag 1020
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tatatggaag agatttatca tagaatcccc gactcagacce catcttcectag caaaacaagyg 1080
cagatcatct ccaccatccg gacgcagaat cttcccaact gtcagctgat ttceccgaagce 1140
cactactcce ccatctacct gtegtttgte atgettttgg ctgccctgag ctggcagtac 1200
ctgaccactec tctcececcaggt aacagaagac tatgttcaga ctggagaaca ctga 1254
<210> SEQ ID NO 10
<211> LENGTH: 1080
<212> TYPE: DNA
<213 > ORGANISM: Human
<400> SEQUENCE: 10
atgagagcca gtcagaagga ctttgaaaat tcaatgaatc aagtgaaact cttgaaaaag 60
gatccaggaa acgaagtgaa gctaaaactc tacgegcetat ataagcaggce cactgaagga 120
ccttgtaaca tgcccaaace aggtgtattt gacttgatca acaaggccaa atgggacgea 180
tggaatgeee ttggcagect goccaaggaa goetgcecagge agaactatgt ggatttggtyg 240
tcecagtttga gtectteatt ggaatcectet agtcaggtgyg agectggaac agacaggaaa 300
tcaactgggt ttgaaactct ggtggtgacce tccgaagatyg gcatcacaaa gatcatgtte 360
aaccggcececa aaaagaaaaa tgccataaac actgagatgt atcatgaaat tatgegtgea 420
cttaaagetg ccagcaagga tgactcaatce atcactgttt taacaggaaa tggtgactat 480
tacagtagtg ggaatgatct gactaacttc actgatatte ccectggtgg agtagaggag 540
aaagctaaaa ataatgccgt tttactgagg gaatttgtgg getgttttat agattttect 600
aagcctctga ttgcagtggt caatggtcca getgtgggea tctecegtcac cctecttggg 660
ctattcgatg ccgtgtatge atctgacagg gcaacattte atacaccatt tagtcaccta 720
ggccaaagtc cggaaggatg ctcctettac acttttccga agataatgag cccagccaag 780
gcaacagaga tgcttatttt tggaaagaag ttaacagcgg gagaggcatg tgctcaagga 840
cttgttactg aagttttccce tgatagcact tttcagaaag aagtctggac caggctgaag 900
gcatttgcaa agcttcccce aaatgecttg agaatttcaa aagaggtaat caggaaaaga 960
gagagagaaa aactacacgc tgttaatgct gaagaatgca atgtccttca gggaagatgg 1020
ctatcagatg aatgcacaaa tgctgtggtg aacttcttat ccagaaaatc aaaactgtga 1080
<210> SEQ ID NO 11
<211> LENGTH: 684
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 11
atgtatcatg aaattatgcg tgcacttaaa gctgccagca aggatgactc aatcatcact 60
gttttaacag gaaatggtga ctattacagt agtgggaatyg atctgactaa cttcactgat 120
attcecectg gtggagtaga ggagaaaget aaaaataatg ccgttttact gagggaattt 180
gtgggctgtt ttatagattt tcctaagcct ctgattgcag tggtcaatgg tccagetgtg 240
ggcatctecg tcaccctect tgggetatte gatgeegtgt atgcatctga cagggcaaca 300
tttcatacac catttagtea cctaggecaa agtecggaag gatgetecte ttacactttt 360
ccgaagataa tgageccagce caaggcaaca gagatgctta tttttggaaa gaagttaaca 420
gcgggagagyg catgtgctca aggacttgtt actgaagttt tccctgatag cacttttceag 480
aaagaagtct ggaccaggct gaaggcattt gcaaagcttc ccccaaatgce cttgagaatt 540
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tcaaaagagg taatcaggaa
tgcaatgtee ttcagggaag
ttatccagaa aatcaaaact
<210> SEQ ID NO 12
<211> LENGTH: 1185
<212> TYPE: DNA
<213 > ORGANISM: Human
<400> SEQUENCE: 12
atggcgatgg cgtacttggce
gtcactagtt tcccggtagt
aaggactttg aaaattcaat
gtgaagctaa aactctacygce
aaaccaggtg tatttgactt
agectgecca aggaagcetyge
tcattggaat cctctagtcea
actctggtgg tgacctecga
aaaaatgcca taaacactga
aaggatgact caatcatcac
gatctgacta acttcactga
gceegttttac tgagggaatt
gtggtcaatg gtccagetgt
tatgcatctg acagggcaac
ggatgctect cttacacttt
atttttggaa agaagttaac
ttccectgata geacttttea
cccccaaatg ccttgagaat
cacgctgtta atgctgaaga
acaaatgctg tggtgaactt
<210> SEQ ID NO 13
<211> LENGTH: 1095
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 13
atgaatagaa cagcaatgag
aaactcttga aaaaggatcc
caggccactg aaggaccttg
gccaaatggg acgcatggaa
tatgtggatt tggtgtccag
ggaacagaca ggaaatcaac
acaaagatca tgttcaaccyg

gaaattatgc gtgcacttaa

ggaaatggty actattacag

aagagagaga gaaaaactac
atggctatca gatgaatgca

gtga

ttggagactg gcgcggoegtt
tcagctgcac atgaatagaa
gaatcaagtg aaactcttga
gctatataag caggccactyg
gatcaacaag gccaaatggg
caggcagaac tatgtggatt
ggtggagcct ggaacagaca
agatggcatc acaaagatca
gatgtatcat gaaattatgc
tgttttaaca ggaaatggtyg
tattcccect ggtggagtag
tgtgggetgt tttatagatt
gggcatctee gtcaccetee
atttcataca ccatttagte
tccgaagata atgageccag
agcgggagayg gcatgtgete
gaaagaagtc tggaccagge
ttcaaaagag gtaatcagga
atgcaatgte cttcagggaa

cttatccaga aaatcaaaac

agccagtcag aaggactttg

aggaaacgaa gtgaagctaa

taacatgcce aaaccaggty

tgccettgge agectgecca

tttgagtect tcattggaat

tgggtttgaa actctggtgg

gcccaaaaag aaaaatgcca

agctgccage aaggatgact

tagtgggaat gatctgacta

acgctgttaa tgctgaagaa

caaatgctgt ggtgaactte

cgtgtecgay ttetetgeay
cagcaatgay agccagtcay
aaaaggatcc aggaaacgaa
aaggacctty taacatgcce
acgcatggaa tgcccttgge
tggtgtccay tttgagtect
ggaaatcaac tgggtttgaa
tgttcaacceyg gcccaaaaay
gtgcacttaa agctgccagce
actattacag tagtgggaat
aggagaaagc taaaaataat
ttectaagee tcetgattgea
ttgggctatt cgatgcegty
acctaggeca aagtceggaa
ccaaggcaac agagatgcett
aaggacttgt tactgaagtt
tgaaggcatt tgcaaagett
aaagagagay agaaaaacta
gatggctatc agatgaatge

tgtga

aaaattcaat gaatcaagtg

aactctacge gctatataag

tatttgactt gatcaacaag

aggaagctgc caggcagaac

cctetagtea ggtggagect

tgacctecga agatggcatce

taaacactga gatgtatcat

caatcatcac tgttttaaca

acttcactga tattccccect

600

660

684

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1185

60

120

180

240

300

360

420

480

540
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ggtggagtag aggagaaagc taaaaataat gccgttttac tgagggaatt tgtgggcetgt 600
tttatagatt ttcctaagec tctgattgea gtggtcaatyg gtccagetgt gggcatctee 660
gtcaccctee ttgggctatt cgatgccgtyg tatgeatctyg acagggcaac atttcataca 720
ccatttagtc acctaggeca aagtccggaa ggatgctect cttacacttt tccgaagata 780
atgagcccag ccaaggcaac agagatgett atttttggaa agaagttaac agcgggagag 840
gcatgtgctc aaggacttgt tactgaagtt ttccctgata gcacttttca gaaagaagtc 900
tggaccaggc tgaaggcatt tgcaaagctt cccccaaatyg ccttgagaat ttcaaaagag 960
gtaatcagga aaagagagag agaaaaacta cacgctgtta atgctgaaga atgcaatgtc 1020
cttcagggaa gatggctatc agatgaatgce acaaatgctg tggtgaactt cttatccaga 1080
aaatcaaaac tgtga 1095
<210> SEQ ID NO 14
<21l> LENGTH: 726
<212> TYPE: DNA
<213 > ORGANISM: Human
<400> SEQUENCE: 14
atgttcaacc ggcccaaaaa gaaaaatgece ataaacactyg agatgtatca tgaaattatg 60
cgtgcactta aagctgcecag caaggatgac tcaatcatca ctgttttaac aggaaatggt 120
gactattaca gtagtgggaa tgatctgact aacttcactyg atattceccc tggtggagta 180
gaggagaaag ctaaaaataa tgccgtttta ctgagggaat ttgtgggctg ttttatagat 240
tttcctaage ctetgattge agtggtcaat ggtccagetg tgggeatcte cgtcacccte 300
cttgggcetat tcgatgeegt gtatgcatet gacagggcaa catttcatac accatttagt 360
cacctaggcce aaagtccgga aggatgctec tcettacactt ttccgaagat aatgagccca 420
gccaaggcaa cagagatgct tatttttgga aagaagttaa cagcgggaga ggcatgtget 480
caaggacttg ttactgaagt tttccctgat agcacttttc agaaagaagt ctggaccagg 540
ctgaaggcat ttgcaaagct tcccccaaat gecttgagaa tttcaaaaga ggtaatcagg 600
aaaagagaga gagaaaaact acacgctgtt aatgctgaag aatgcaatgt ccttcaggga 660
agatggctat cagatgaatg cacaaatgct gtggtgaact tcttatccag aaaatcaaaa 720
ctgtga 726
<210> SEQ ID NO 15
<211> LENGTH: 3504
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 15
atgtttgega ggaagcegece gggcgecgeyg cctttgggag ctatgecetgt tcecagaccag 60
cctteateag cctecagagaa gacgagttece ctgagecceyg gcttaaacac ctecaacggy 120
gatggctetyg aaacagaaac cacctctgec atcctegect cagtcaaaga acaggaatta 180
cagtttgaaa ggctgacceg agagcetggag getgaacgge agatcegtage cagccagcetg 240
gagcgatgca ageteggate cgagactgge agcatgagea gcatgagtte agcagaagag 300
cagtttcagt ggcagtcaca agatggtcaa aaagatatcg aagatgagct tacaacaggt 360
ctegagetgg tggactcctg tattaggtca ctacaggaat caggaatact tgacccacag 420
gattattcta caggtgaaag gcccagectg ctcteccaga gtgcacttca gctcaattec 480
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aaacctgaag ggtctttcca gtatccggec agctaccata gcaaccagac cctggecctg 540
ggggaaacca ccccttcaca gctcccggee cgaggcacac aagcccgagc tacgggccag 600
agcttcagcc agggcacgac cagccgcgec ggccacctgg cggggcccga gcccgegcecg 660
ccgecgecge cgecgccgeg ggagccgttc gogcccagee tgggcagege cttccacctyg 720
cccgacgege cgeccgecge cgecgocgee gogetcotact actccagcetce cacgetgecc 780
gcgocgeege gogggggcte cccgetggoe gegocccagg goggttogec caccaagcetg 840
cagcgcggceg goctceggoecec cgagggcogec acctacgccg cgcecgcgegyg ctectegece 900
aagcagtcge ccagccgect ggecaagtec tacagcacca getcgcccat caacatcgte 960
gtgtcctegy cceggectgte cccgatecge gtgacctege ccoceccaccgt gcagtecace 1020
atctectect cgeccateca ccagetgage tecaccatceyg gcacgtacgce caccctgteyg 1080
cccaccaage goctggteca cgegtocgag cagtacagca agcactcgca ggagetgtat 1140
gcecacggeca ccctecagag gecgggeage ctggcagetg gttceccgage ctcatacage 1200
agccagcatg ggcacctggg cccagagttg cgggocctge agtccccaga acaccacata 1260
gatcccatcet atgaagaccyg cgtctatcag aagcccccta tgaggagtcet cagccagagce 1320
cagggggace ctetgcocegec agcacacacce ggcacctacce gcacgagceac agcecccatcet 1380
tececetggty tcgactecgt ccccttgcag cgcacaggca gecagcacgg cccacagaat 1440
gcegecgegg ccacctteca gagggccage tatgecgecg goccagecte caattacgeg 1500
gacccectace gacagcetgca gtattgtceee tetgttgagt ctecatacag caaatcecgge 1560
cctgetetece cgectgaagg caccttggec aggtcccogt ccattgatag cattcagaaa 1620
gatccecagayg aatttggatg gagagaccceg gaactgecgyg aagtgattca gatgttgcag 1680
caccagtttc cctecggtcca gtctaacgcg gcagcctact tgcaacacct ctgttttgga 1740
gacaacaaaa ttaaagccga gataaggaga caaggaggca tccagcetcct ggtggacctg 1800
ttggatcatc ggatgaccga agtccaccgt agtgcctgtg gagctctgag aaacctggtg 1860
tatgggaagg ccaacgatga taacaaaatt gccctgaaaa actgtggtgg catcccagca 1920
ctggtgaggt tactccgcaa gacgactgac ctggagatcce gggagctggt cacaggagtce 1980
ctttggaacc tctcctcatg cgatgcactc aaaatgccaa tcatccagga tgccctagca 2040
gtactgacca acgcggtgat tatcccccac tcaggctggg aaaattcgec tcttcaggat 2100
gatcggaaaa tacagctgca ttcatcacag gtgctgcgta acgccaccgg gtgcctaagg 2160
aatgttagtt cggccggaga ggaggcccgce agaaggatga gagagtgtga tgggcttacg 2220
gatgccttge tgtacgtgat ccagtctgeg ctggggagca gtgagatcga tagcaagacc 2280
gttgaaaact gtgtgtgcat tttaaggaac ctctcgtacc ggctggcggce agaaacgtct 2340
cagggacagc acatgggcac ggacgagctg gacgggctac tctgtggcga ggccaatggce 2400
aaggatgectg agagctetgg gtgctgggge aagaagaaga agaaaaagaa atcccaagat 2460
cagtggtcag tatatatccg agcegctgte cgaaaagaga aaggcectgec catcctegty 2520
gagctgctcce gaatagacaa tgaccgtgtg gtgtgcgegyg tggccactgce gctgcggaac 2580
atggeccttgg acgtcagaaa taaggagcetce atcggcaaat acgccatgeg agacctagte 2640
cacaggctte caggagggaa caacagcaac aacactgcaa gcaaggccat gtcggatgac 2700
acagtgacag ctgtctgetyg cacactgcac gaagtgatta ccaagaacat ggagaacgcec 2760
aaggccttac gggatgccgg tggcatcgag aagttggtcg gcatctccaa aagcaaagga 2820
gataaacact ctccaaaagt ggtcaaggcet gcatctcagyg tcctcaacag catgtggeag 2880
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taccgagatc tgaggagtct ctacaaaaag gatggatggt cacaatacca ctttgtagcc 2940
tcgtecttcaa ccatcgagag ggaccggcaa aggccctact cctecteceg cacgecectec 3000
atcteccectyg tgcgegtgte tceccaacaac cgctcagcaa gtgccccagce ttcacctegyg 3060
gaaatgatca gcctcaaaga aaggaaaaca gactacgagt gcaccggcag caacgccace 3120
taccacggag ctaaaggcga acacacttcc aggaaagatg ccatgacagc tcaaaacact 3180
ggaatttcaa ctttgtatag gaattcttat ggtgcgcccyg ctgaagacat caaacacaac 3240
caggtttecag cacagccagt cccacaggag cccagcagaa aagattacga gacctaccag 3300
ccatttcaga attccacaag aaattacgat gagtccttcet tcgaggacca ggtccaccat 3360
cgcececteccyg ccagegagta caccatgcac ctgggtcetca agtcecaccgg caactacgtt 3420
gacttctact cagctgecceg tcecctacagt gaactgaact atgaaacgag ccactaccceyg 3480
gecetecceey actectggygt gtga 3504
<210> SEQ ID NO 16
<211l> LENGTH: 3678
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 16
atgtttgcga ggaagccgee gggcgeegeg cctttgggag ctatgectgt tcecagaccag 60
ccttcatecag cctcagagaa gacgagttece ctgagecceg gcettaaacac ctcecaacggg 120
gatggctetg aaacagaaac cacctetgee atcctegect cagtcaaaga acaggaatta 180
cagtttgaaa ggctgacceg agagetggag getgaacgge agatcgtage cagccagetg 240
gagcgatgca agcetceggatce cgagactggce agcatgagca gcatgagttc agcagaagag 300
cagtttcagt ggcagtcaca agatggtcaa aaagatatcg aagatgaget tacaacaggt 360
ctecgagetgy tggactectyg tattaggtca ctacaggaat caggaatact tgacccacag 420
gattattcta caggtgaaag gcccagectyg ctetceeccaga gtgcacttca getcaattece 480
aaacctgaag ggtcttteca gtatccggece agetaccata gcaaccagac cctggecctg 540
ggggaaacca ccecttcaca gctceceggee cgaggcacac aagcccgage tacgggecag 600
agcttecagee agggcacgac cagecgegee ggecacctgg cggggeccga geccgegecyg 660
cecgeegecege cgecgecgeg ggagecegtte gegeccagece tgggeagege cttcecaccetg 720
ceccgacgege cgecegecge cgcogecgee gegetctact actecagcete cacgetgecce 780
gcgecgeege gceggggygcte cccgetggec gegeccecagyg gceggttegece caccaagetg 840
cagegeggeyg geteggeccee cgagggegee acctacgeeg cgecgegegyg ctectegece 900
aagcagtcge ccagecgect ggccaagtcee tacagcacca gctegceccat caacategte 960
gtgtcctegg cecggectgte ceccgatcege gtgacctege cceccaccegt gcagtcecacce 1020
atctectect cgeccateca ccagetgage tecaccatceg gecacgtacge caccctgteyg 1080
cccaccaage gcctggteca cgegtccgag cagtacagca agcactegca ggagetgtat 1140
gccacggeca ccectecagag gecgggcage ctggcagetyg gttceccgage ctcatacage 1200
agecageaty ggcaccetygygy cccagagtty cgggeectyge agteccecaga acaccacata 1260
gatcccatct atgaagaccg cgtctatcag aagcccccta tgaggagtct cagccagagc 1320
cagggggacce ctctgecgee agcacacacce ggcacctacce gcacgagcac agccccatct 1380
tcceectggty tcgactecgt ccecttgecag cgcacaggca gcecagcacgg cccacagaat 1440
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gccgecgegg ccaccttcca gagggcecage tatgccgccg geccagectce caattacgeg 1500
gacccctace gacagctgca gtattgtcee tetgttgagt ctecatacag caaatccggce 1560
cectgetetee cgcectgaagg caccttggcee aggtccccogt ccattgatag cattcagaaa 1620
gatcccagayg aatttggatg gagagacccg gaactgccgyg aagtgattca gatgttgcag 1680
caccagttte cctecggteca gtctaacgceyg gcagectact tgcaacacct ctgttttgga 1740
gacaacaaaa ttaaagccga gataaggaga caaggaggca tccagctcct ggtggacctg 1800
ttggatcatc ggatgaccga agtccaccgt agtgcctgtyg gagctctgag aaacctggty 1860
tatgggaagyg c¢caacgatga taacaaaatt gccctgaaaa actgtggtygg catcccagca 1920
ctggtgaggt tactccgcaa gacgactgac ctggagatce gggagctggt cacaggagtce 1980
ctttggaacc tctectecatyg cgatgcactce aaaatgccaa tcatccagga tgccctagea 2040
gtactgacca acgcggtgat tatcccccac tcaggetggyg aaaattcegec tcettcaggat 2100
gatcggaaaa tacagctgca ttcatcacag gtgctgegta acgccaccgg gtgcectaagg 2160
aatgttagtt cggccggaga ggaggcccge agaaggatga gagagtgtga tgggettacy 2220
gatgccttge tgtacgtgat ccagtcectgeg ctggggageca gtgagatcga tagcaagacce 2280
gttgaaaact gtgtgtgcat tttaaggaac ctctegtace ggetggegge agaaacgtet 2340
cagggacagc acatgggcac ggacgagctg gacgggctac tctgtggega ggccaatgge 2400
aaggatgctg agagctcectgg gtgctgggge aagaagaaga agaaaaagaa atcccaagat 2460
cagtgggatg gagtaggacc tcttccagac tgtgctgaac caccaaaagg gatccagatyg 2520
ctgtggcacc catcaatagt caaaccctac ctcacactgce tctctgagtg ctcaaatcca 2580
gacacgctgg aaggggcgge aggcgcecctg cagaacttgg ctgcagggag ctggaagtgg 2640
tcagtatata tccgagccgce tgtccgaaaa gagaaaggcce tgcccatcct cgtggagetg 2700
ctccgaatag acaatgaceg tgtggtgtgce geggtggoeca ctgcgetgeg gaacatggec 2760
ttggacgtca gaaataagga gctcatcggc aaatacgcca tgcgagacct agtccacagg 2820
cttccaggag ggaacaacag caacaacact gcaagcaagg ccatgtcegga tgacacagtg 2880
acagctgtcet gectgecacact gcacgaagtg attaccaaga acatggagaa cgccaaggcec 2940
ttacgggatg ccggtggcat cgagaagttg gtcggcatct ccaaaagcaa aggagataaa 3000
cactctccaa aagtggtcaa ggctgcatct caggtcctca acagcatgtg gcagtaccga 3060
gatctgagga gtctctacaa aaaggatgga tggtcacaat accactttgt agcctcgtct 3120
tcaaccatcg agagggaccg gcaaaggcce tactcctcect cccgecacgece ctecatctec 3180
cctgtgegeg tgtcteccaa caaccgctca gcaagtgcce cagcttcacce tcgggaaatg 3240
atcagcctca aagaaaggaa aacagactac gagtgcaccg gcagcaacgc cacctaccac 3300
ggagctaaayg gcgaacacac ttccaggaaa gatgccatga cagctcaaaa cactggaatt 3360
tcaactttgt ataggaattc ttatggtgcg cccgctgaag acatcaaaca caaccaggtt 3420
tcagcacagce cagtcccaca ggagcccagce agaaaagatt acgagaccta ccagcecattt 3480
cagaattcca caagaaatta cgatgagtcc ttcttcgagg accaggtcca ccatcgecect 3540
ccecgecageg agtacaccat gcacctgggt ctcaagtcca ccggcaacta cgttgactte 3600
tactcagctg ccegtecccta cagtgaactg aactatgaaa cgagccacta cccggectcce 3660
cececgactect gggtygtga 3678

«<210> SEQ ID NO 17
«211> LENGTH: 438
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<212> TYPE: DNA
<213 > ORGANISM: Human
<400> SEQUENCE: 17
cegtatcege tagegeggtyg ggatgegett gggetcecctyg ttegttecca catgcaggyce 60
agcacaagga gaatgggegt catgactgat gtccaccgge gcttectcca gttgetgatyg 120
acccatggceyg tgctagagga atgggacgtg aagcgcttge agacgcactyg ctacaaggte 180
catgaccgca atgccaccgt agataagttg gaggacttca tcaacaacat taacagtgtc 240
ttggagtect tgtatattga gataaagaga ggagtcacgyg aagatgatygg gagacccatt 300
tatgcgttgg tgaatcttgc tacaacttca atttccaaaa tggctacgga ttttgcagag 360
aatgaactgg atttgtttag aaaggctctg gaactgatta ttgactcaga aaccttgegt 420
cttccacaaa catattga 438
<210> SEQ ID NO 18
<21l> LENGTH: 801
<212> TYPE: DNA
<213 > ORGANISM: Human
<400> SEQUENCE: 18
atgcagggca gcacaaggag aatgggcegtce atgactgatg tccaccggeg cttectecag 60
ttgctgatga cccatggegt gctagaggaa tgggacgtga agegettgea gacgeactgce 120
tacaaggtcece atgaccgcaa tgccaccgta gataagttgg aggacttcat caacaacatt 180
aacagtgtct tggagtcectt gtatattgag ataaagagag gagtcacgga agatgatggyg 240
agacccattt atgcgttggt gaatcttget acaacttcaa tttccaaaat ggctacggat 300
tttgcagaga atgaactgga tttgtttaga aaggctctgg aactgattat tgactcagaa 360
accggctttg cgtcttecac aaacatattg aacctggttg atcaacttaa aggcaagaag 420
atgaggaaga aggaagcgga gcaggtgctg cagaagtttg ttcaaaacaa gtggctgatt 480
gagaaggaag gggagttcac cctgcacggce cgggccatce tggagatgga gcaatacatc 540
cgggagacgt accccgacgc ggtgaagatc tgcaatatct gtcacagcct cctcatccag 600
ggtcaaagct gcgaaacctg tgggatcagg atgcacttac cctgegtggce caagtactte 660
cagtcgaatg ctgaaccgeg ctgcccccac tgcaacgact actggcccca cgagatccca 720
aaagtcttcg accctgagaa ggagagggag tctggtgtct tgaaatcgaa caaaaagtcce 780
ctgcggtceca ggcagcatta g 801
<210> SEQ ID NO 19
<211> LENGTH: 540
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 19
gtcecaccttyg cgacegtate cgctagegeg gectgggatyg cgettggget ccectgttegt 60
tcecacatge agggcagcac aaggagaatg ggcgtcatga ctgatgtcca ccggegette 120
cteccagttge tgatgaccca tggegtgeta gaggaatggg acgtgaageg cttgcagacyg 180
cactgctaca aggtecatga ccgeaatgece acegtagata agttggagga ctteatcaac 240
aacattaaca gtgtcttgga gtccttgtat attgagataa agagaggagt cacggaagat 300
gatgggagac ccatttatgec gttggtgaat cttgctacaa cttcaatttc caaaatggct 360
acggattttg cagagaatga actggatttg tttagaaagg ctctggaact gattattgac 420
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tcagaaaccyg gctttgegte tteccacaaac atattgaacce tggttgatca acttaaaggc 480
aagaagatga ggaagaagga agcgaggtgc tgcagaagtt tgttcaaaac aagtggctga 540
<210> SEQ ID NO 20
<211> LENGTH: 1179
<212> TYPE: DNA
<213 > ORGANISM: Human
<400> SEQUENCE: 20
atggagtggt gggctagctc gcegettegg ctetggctge tgttgttect cctgecectea 60
gcgeagggce gccagaagga gtcaggttca aaatggaaag tatttattga ccaaattaac 120
aggtctttgg agaattacga accatgttca agtcaaaact gcagetgcta ccatggtgte 180
atagaagagg atctaactce tttecgagga ggcatctoca ggaagatgat ggcagaggta 240
gtcagacgga agctagggac ccactatcag atcactaaga acagactgta ccgggaaaat 300
gactgcatgt tcccctcaag gtgtagtggt gttgageact ttattttgga agtgatceggg 360
cgtctoectyg acatggagat ggtgatcaat gtacgagatt atcctcaggt toctaaatgyg 420
atggagcetg ccatcccagt cttctectte agtaagacat cagagtacca tgatatcatg 480
tatccetgett ggacattttg ggaaggggga cctgctgttt ggecaattta tectacaggt 540
cttggacggt gggacctett cagagaagat ctggtaaggt cagcagcaca gtggecatgyg 600
aaaaagaaaa actctacagc atatttccga ggatcaagga caagtccaga acgagatcect 660
ctecattcette tgteteggaa aaacccaaaa cttgttgatg cagaatacac caaaaaccag 720
gcectggaaat ctatgaaaga taccttagga aagccagetyg ctaaggatgt ccatettgtg 780
gatcactgca aatacaagta tctgtttaat tttegaggcy tagctgcaag ttteeggttt 840
aaacacctct tcetgtgtgg ctcacttgtt ttccatgttg gtgatgagtg gctagaattce 900
ttectatccac agetgaagece atgggttcac tatatcccag tcaaaacaga tcetctecaat 960
gtccaagagc tgttacaatt tgtaaaagca aatgatgatg tagctcaaga gattgctgaa 1020
aggggaagcc agtttattag gaaccatttg cagatggatg acatcacctg ttactgggag 1080
aacctcttga gtgaatactc taaattcctg tcttataatg taacgagaag gaaaggttat 1140
gatcaaatta ttcccaaaat gttgaaaact gaactatag 1179
<210> SEQ ID NO 21
<211> LENGTH: 1236
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 21
atgcggegge ggcgegecgg cggcaggace atggttgage gegecagcaa gttegtgcetg 60
gtggtggcgyg gctcggtgtg cttcatgete atcttgtace agtacgeggg cccaggactg 120
agcctgggeg cgceeggegg ccgogegeceyg cccgacgace tggacctgtt ccccacaccce 180
gaccecccact acgagaagaa gtactacttce ccggtecgcyg agcetggageg ctcegetgege 240
ttcgacatga agggcgacga cgtgatcgtce ttectgcaca tccagaagac gggcggcacc 300
acctteggec gecacctegt gcagaacgta cgectcegagg tgeegtgega ctgecggecce 360
ggccagaaga agtgcacctg ctaccggcec aaccgecgeyg agacttgget cttcetecege 420
ttetecaceyg getggagetyg cgggcetgcac gocgactgga ccgagctcac caactgegty 480
ceceggegtge tggaccgeeg cgactcecgec gegetgegea cgeccaggaa gttcetactac 540
atcacccetge tacgagaccece cgtgtecege tacctgageg agtggeggea tgtgcagagg 600
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ggtgccacgt ggaagacgtc gttgcatatg tgtgatggge gcacgcccac gcoctgaggag 660
ctgcegcect gctacgaggg cacggactgg tcgggctgca cgctacagga gttcatggac 720
tgccecgtaca acctggccaa caaccgccag gtgcgcatge tggccgacct gagcctggtg 780
ggctgctaca acctgtectt catccccgag ggcaagcggg cccagctget gctcgagagce 840
gccaagaaga acctgcgggg catggecttc ttcggcoctga ccgagttcca gcgcaagacg 900
cagtacctgt tcgagcggac gttcaacctc aagttcatcce ggcccttcat gcagtacaat 960
agcacgcggyg c¢gggcggcegt ggaggtggat gaagacacca tcecggcgcat cgaggagete 1020
aacgacctgg acatgcagcet gtacgactac gccaaggacc tcttecagca gcgctaccag 1080
tacaagcgge agcetggageg cagggagcag cgcctgagga gecgegagga gogtetgetg 1140
caccgggceca aggaggcact gccgcgggag gatgcecgacg agocgggecg cgtgeccace 1200
gaggactaca tgagccacat cattgagaag tggtag 1236
<210> SEQ ID NO 22
<21l> LENGTH: 1395
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 22
atgacatcct gcagatgetc agtgacctec aggagtcetgt ggccagetct cgeccccagg 60
aggtgtcage atacctcacc cgcettcetgeg cagtgcaaac aggacaaggce ctgccgette 120
ctcgeggece agaagggggce ctaccccatc atcttcactg cctggaaget ggcecactgca 180
ggtgaccagg gccttetget ccagteccte aatgecctgt cggtgctgac tgatggacag 240
ccagacctce tggatgccca gggectgcag ctectagtgg ccacgctgac ccagaatget 300
gatgaggctyg acctgacctg ctetgggate cgetgtgtge gtcacgettyg cctgaaacat 360
gaacagaatc ggcaagacct ggtgaaagct ggegtgetge ctetgetgac tggtgecate 420
acccatcatg gccaccacac tgacgtggte agggaagcct gectgggecct gegtgtcatg 480
accttecgatyg acgacatceg tgtgeccttt ggccatgece acaaccatge caagatgatt 540
gtgcaggaga acaaaggctt gaaggtgctc atcgaagcca ccaaagegtt cctggataac 600
cctggcatcee tgagegagcet ctgtggaacce ctgtccecgee tggecatteg caacgagtte 660
tgccaggagy tcgtcgacet cgggggectyg agcattetgg tgtcectget agecgactge 720
aatgaccacc agatgaggga ccagagcggce gttcaggage tcgtgaagca agtgetgagce 780
accctgegag ccategecagg caacgacgac gtgaaagatg ctattgtceeg tgctggtggyg 840
acggagtcca tcgtggetge tatgacccag catctgacca gecceccaggt gtgtgagcag 900
agctgegegg cectgtgett cctggeectg cgtaageccg acaacagcecg catcategtyg 960
gagggtggeyg gggctgtgge agcactgcag gccatgaagyg cacacccgca gaaggcecggce 1020
gtgcagaaac aggcttgcat gctgatecga aacctggtgyg ccecacaggcee ttcetcegaage 1080
ccatcctgga cctgggggcet gaggcactca tcatgcagge ccgatctgec caccgtgact 1140
gtgaggacgt ggccaaggcc gccctgeggg acctgggttyg tcatgtegag ctceccgagage 1200
tgtggacagy ccagagggge aacctyggege catgacceca ggeccagtet ggtgactetg 1260
ggtgagtcgt gtgactcagg aatgggggta gatccatgtc ctecactgtce ccccattagt 1320
tctgtceect tcacaatgag aagtgtttte tggcaggcce taggtaaagg gtcgggggag 1380
gggggagect tgtag 1395
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<210> SEQ ID NO 23
<211> LENGTH: 1431
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 23
atggtctcca agegcattgc ccaggagacc tttgatgcag ctgtgcgcga gaacatcgag 60
gagtttgcga tggggccaga ggaggcagtg aaagaggccg tggagcagtt tgaatcgcaa 120
ggggttgatc tgagcaacat tgtaaagacg gcacctaaag tctctgcaga cggatcccag 180
gagcccacac atgacatcct gcagatgctce agtgacctce aggagtctgt ggecagetet 240
cgcccccagg aggtgtcage atacctcacce cgcttotgcg accagtgcaa acaggacaag 300
gcctgeocget toctegegge ccagaagggg gectacccca tcatcttcac tgcctggaag 360
ctggcecactyg caggtgacca gggecttotg ctccagteoce tcaatgecct gtcoggtgcetg 420
actgatggac agccagacct cctggatgec cagggcctge agcetectagt ggcecacgcetg 480
acccagaatg ctgatgaggc tgacctgacc tgctctggga tecgetgtgt gogtcacget 540
tgcctgaaac atgaacagaa tcggcaagac ctggtgaaag ctggegtgct goctetgetg 600
actggtgcca tcacccatca tggccaccac actgacgtgg tcagggaagce ctgctgggece 660
ctgcgtgtca tgaccttcga tgacgacatc cgtgtgecct ttggecatge ccacaaccat 720
gccaagatga ttgtgcagga gaacaaaggce ttgaaggtge tcatcgaagc caccaaagceg 780
ttcectggata accctggeat cctgagegag ctetgtggaa cectgteccg cctggecatt 840
cgcaacgagt tctgccagga ggtcegtcgac ctcgggggcce tgageattct ggtgtecctg 900
ctagccgact gcaatgacca ccagatgagg gaccagagcg gcgttcagga gctcgtgaag 960
caagtgctga gcaccctgeg agccatcgca ggcaacgacg acgtgaaaga tgctattgtce 1020
cgtgetggtg ggacggagtce catcgtgget gctatgacce agcatctgac cagcccccag 1080
gtgtgtgagc agagctgcge ggccctgtge ttcctggcee tgegtaagec cgacaacagc 1140
cgcatcateg tggagggtgyg cggggcetgtyg geagecactge aggccatgaa ggcacacceg 1200
cagaaggccg gcgtgcagaa acaggcttge atgctgatce gaaacctggt ggcccacggce 1260
caggccttet cgaagcccat cctggacctg ggggctgagg cactcatcat gcaggcccga 1320
tctgecccace gtgactgtga ggacgtggcec aaggccgcce tgcgggacct gggttgtcat 1380
gtcgagctce gagagctgtg gacaggccag aggggcaacc tggcgccatg a 1431
<210> SEQ ID NO 24
<211> LENGTH: 1506
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 24
atgagtgaac gatgttgctc tagatacage tcaggagcat ctatcggctg cacgccaaca 60
tcaacacagg cgaagatggt ctccaagcgc attgcccagg agacctttga tgcagetgtg 120
cgcgagaaca tcgaggagtt tgcgatgggg ccagaggagg cagtgaaaga ggccgtggag 180
cagtttgaat cgcaaggggt tgatctgagc aacattgtaa agacggcacc taaagtctet 240
gcagacggat cccaggagcc cacacatgac atcctgcaga tgctcagtga cctccaggag 300
tetgtggeca gotctogecee ccaggaggtg tcagcatacce tcacccgett ctgcgaccag 360
tgcaaacagg acaaggcctg ccgcttcctec gecggeccaga agggggecta ccccatcatc 420
ttcactgect ggaagctgge cactgcaggt gaccagggec ttctgeteca gtecctcaat 480
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gcectgtegg tgctgactga tggacagcca gacctcoctgg atgcccaggg cctgcagcete 540
ctagtggcca cgctgaccca gaatgctgat gaggctgacc tgacctgctc tgggatccgce 600
tgtgtgcgtc acgcttgcct gaaacatgaa cagaatcgge aagacctggt gaaagctgge 660
gtgctgccte tgctgactgg tgccatcacc catcatggcec accacactga cgtggtcagg 720
gaagcctgct gggccctgeg tgtcatgacc ttcgatgacg acatccgtgt gccctttgge 780
catgcccaca accatgccaa gatgattgtg caggagaaca aaggcttgaa ggtgctcate 840
gaagccacca aagcgttoct ggataaccct ggcatcctga gcgagetctg tggaaccctg 900
tcccgoctgg ccattcgcaa cgagttctge caggaggtcg tcgacctegg gggcectgage 960
attctggtgt coctgctage cgactgcaat gaccaccaga tgagggacca gageggegtt 1020
caggagctcg tgaagcaagt gctgagcacc ctgcgagcca tcgcaggcaa cgacgacgtg 1080
aaagatgcta ttgteccgtygce tggtgggacyg gagtccatcyg tggcetgetat gacccagceat 1140
ctgaccagcee c¢ccaggtgty tgagecagage tgcegeggcocee tgtgettoct ggeectgegt 1200
aagcccgaca acagecgeat catcgtggag ggtggcgggg ctgtggcage actgcaggee 1260
atgaaggcac acccgcagaa ggccggogtg cagaaacagg cttgcatget gatccgaaac 1320
ctggtggecee acggecagge cttetcgaag cccatcectgg acctgggggce tgaggcacte 1380
atcatgcagg cccgatctge ccaccgtgac tgtgaggacg tggccaagge cgecctgegg 1440
gacctgggtt gtcatgtcga gctccgagag ctgtggacag gccagagggg caacctggceyg 1500
ccatga 1506
<210> SEQ ID NO 25
<211l> LENGTH: 1431
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 25
atggtctcca agcgecattge ccaggagacce tttgatgcag ctgtgcgcecga gaacatcgag 60
gagtttgcga tggggccaga ggaggcagtg aaagaggcceg tggagcagtt tgaatcgcaa 120
ggggttgatc tgagcaacat tgtaaagacg gcacctaaag tctctgcaga cggatcccag 180
gagcccacac atgacatcet gcagatgctce agtgacctee aggagtcetgt ggecagetet 240
cgeccocagg aggtgtcage atacctcace cgettetgeg accagtgcaa acaggacaag 300
gcctgeeget tectegegge ccagaagggg goctacccca tcatcettecac tgectggaag 360
ctggccactg caggtgacca gggccttetg ctecagtccee tcaatgecct gteggtgetg 420
actgatggac agccagacct cctggatgcee cagggcctge agctcectagt ggccacgcetyg 480
acccagaatg ctgatgaggce tgacctgacce tgctctggga tccgetgtgt gegtcacget 540
tgcctgaaac atgaacagaa tcggcaagac ctggtgaaag ctggegtget gectetgetg 600
actggtgcca tcacccatca tggccaccac actgacgtgg tcagggaagce ctgctgggece 660
ctgcgtgtca tgaccttcga tgacgacatc cgtgtgecct ttggeccatge ccacaaccat 720
gccaagatga ttgtgcagga gaacaaaggce ttgaaggtge tcatcgaagc caccaaageg 780
ttectyggata acectggeat cctgagegag ctetgtggaa cectgtecey ccotggecatt 840
cgcaacgagt tctgecagga ggtecgtcecgac ctcegggggcee tgagcattet ggtgtecctyg 900
ctagccgact gcaatgacca ccagatgagg gaccagagcg gcgttcagga gctcgtgaag 960
caagtgctga gcaccctgeg agccatcgca ggcaacgacg acgtgaaaga tgctattgtce 1020
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cgtgectggtyg ggacggagtc catcgtggct gctatgacce agcatctgac cagcccccag 1080
gtgtgtgagce agagctgcge ggcecctgtge ttectggece tgecgtaagec cgacaacagce 1140
cgcatcatcg tggagggtgg cggggctgtg geagcactge aggccatgaa ggcacacccg 1200
cagaaggccyg gcgtgcagaa acaggcttgc atgctgatcce gaaacctggt ggcccacgge 1260
caggccttct cgaagcecat cctggacctyg ggggctgagg cactcatcat gcaggcccga 1320
tctgeccace gtgactgtga ggacgtggcee aaggcecgocee tgcgggacct gggttgtceat 1380
gtcgagcetece gagagctgtg gacaggccag aggggcaacce tggcgecatg a 1431
<210> SEQ ID NO 26
<21l> LENGTH: 1773
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 26
atggcggggg ccgtgceggg cgccatcatg gacgaggact actacgggag cgcggcecgag 60
tggggcgacyg aggctgacdg cggccagcag gaggatgatt ctggagaagg agaggatgat 120
gcggaggtte agcaagaatg cctgcataaa ttttccacce gggattatat catggaacce 180
tccatctteca acactctgaa gaggtatttt caggcaggag ggtctccaga gaatgttatc 240
cagctcttat ctgaaaacta caccgctgtg gecccagactyg tgaacctgct ggccgagtgyg 300
ctcattcaga caggtgttga gccagtgcag gttcaggaaa ctgtggaaaa tcacttgaag 360
agtttgctga tcaaacattt tgacccccgce aaagcagatt ctatttttac tgaagaagga 420
gagacccecag cgtggetgga acagatgatt gcacatacca cgtggcggga ccttttttat 480
aaactggcetg aagcccatcece agactgtttg atgctgaact tcaccgttaa gcttatttet 540
gacgcagggt accaggggga gatcaccagt gtgtccacag catgecagca gctagaagtg 600
ttctecgagag tgctecggac ctetctaget acaattttag atggaggaga agaaaacctt 660
gaaaaaaatc tccctgagtt tgccaagatg gtgtgecacq gggagcacac gtacctgttt 720
gcccaggeca tgatgtecegt getggeccag gaggagcagg ggggetecge tgtgegeagg 780
atcgecccagg aagtgcageg ctttgcccag gagaaaggtce atgacgecag tcagatcaca 840
ctagecttgg gcacagetge ctectaccece agggectgee aggetctegg ggecatgetg 900
tccaaaggag ccctgaacce tgctgacate accgtcectgt tcaagatgtt cacaagecatg 960
gaccctecte cggttgaact tatccgegtt ccagecttee tggacctgtt catgcagtca 1020
ctctttaaac caggggcteg gatcaaccag gaccacaagc acaaatacat ccacatcttg 1080
gcgtacgcayg caagcegtggt tgagacctgg aagaagaaca agcgagtgag catcaataaa 1140
gatgagctga agtcaacgtc aaaagctgtc gaaaccgttc acaatttgtg ttgcaacgag 1200
aacaaagggg cctctgaact agtggcagaa ttgagcacac tttatcagtg tattaggttt 1260
ccagtggtag caatgggtgt gctgaagtgg gtggattgga ctgtatcaga accaaggtac 1320
tttcagctge agactgacca taccectgte cacctggcegt tgctggatga gatcagecacc 1380
tgccaccagce tcctgcacce ccaggtcecctg cagctgettg ttaagcetttt tgagactgag 1440
cactcccage tggacgtgat ggagcagett gagttgaaga agacactget ggacaggatg 1500
gttcacctge tgagtcgagg ttatgtactt cctgttgtca gttacatcecg aaagtgtctg 1560
gagaagctgy acactgacat ttcactcatt cgctattttyg tcactgaggt gctggacgtce 1620
attgctccte cttatacctc tgacttcgtg caacttttce tccccatcct ggagaatgac 1680
agcatcgcag gtaccatcaa aacggaaggce gagcatgacce ctgtgacgga gtttataget 1740
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cactgcaaat ctaacttcat

<210> SEQ ID NO 27
<211> LENGTH: 753
<212> TYPE: DNA
<213 > ORGANISM: Human
<400> SEQUENCE: 27
atggccatgc tcagggtcca
ctetgtacca agacagagaa
gatgcatttt taaaggagcc
ttggacatcc cagtgectga
caggagaagg aagacaagga
tgtggcccag tgaactgcaa
atcaaggatg tcattgagca
cggattgagg atggtaacaa
accagcctec acaccaagcet
cgtggtgatg cagtgactaa
gtgcacgage tggatgaggce
aatgcttatg tgaggaggca
acccacteee tgaccctgcea
<210> SEQ ID NO 28
<21l> LENGTH: 750
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 28
atggccatge tcagggtcca
ctctgtacca agacagagaa
gatgcatttt taaaggagcc
ttggacatce cagtgcctga
caggagaagg aagacaagga
tgtggceccag tgaactgcaa
atcaaggatg tcattgagca
cggattgagg atggtaacaa
accagcctcee acaccaagcet
cgtggtgatg cagtgactaa
gtgcacgage tggatgaggce

aatgcttatyg ctgtgttata

aggggagaaa caaagggaat

<210> SEQ ID NO 29
<211> LENGTH: 1677
<212> TYPE: DNA
<213> ORGANISM: Human

<400> SEQUENCE: 29

catggtgaac

gecegaggee
cctgeteggy
agctctcaat
tccagtcaay
tgaaaagaay
tgaaaagatc
gctcaaccty
ttttggagty
agaaggctte
agcagccaayg
agagtaccgy
agggeaggge

ggetaggggt

gcecegaggece
cctgeteggy
agctctcaat
tccagtcaag
tgaaaagaag
tgaaaagatc
gctcaacctyg
ttttggagtyg
agaaggctte
agcagccaag
agagtaccgg
tgacatcatc

gatctattga

taa

caagccaagyg
agctatttee
gaagccaact
gagaaagaga
aagggggagy
gtggtcette
gtcaccacct
gectgtecagy
cacactcaaa
cagccccaty
gacatcegge

aggggtggge

taa

caagccaagg
agctatttee
gaagccaact
gagaaagaga
aagggggagy
gtggtectte
gtcaccacct
gctgtecagy
cacactcaaa
cagccceatg
gacatccgge

ctgaagaact

tggatgtgtt tcgtgaagac
ccaagaagat ttctgagety
tgagcaatct gaaggcccca
aagaggagcy gaagaaacayg
atgaagacaa aggtcctcecc
tgcagegett gaagectgay
ggttygcaget gcagatacct
agaaggtgtt tgagctgatyg
tctctaagta tttctcetgay
tgggtgatta tcggcagety
tgatggtcat ggagatccge

agaggcaget ttecccaggece

tggatgtgtt tcgtgaagac
ccaagaagat ttctgagetyg
tgagcaatct gaaggcccca
aagaggagcg gaagaaacag
atgaagacaa aggtcctcce
tgcagcgett gaagectgag
ggttgcaget gcagatacct
agaaggtgtt tgagctgatg
tctctaagta tttetctgag
tgggtgatta tcggcagcetyg
tgatggtcat ggagatccgce

tcgagaagct caagaagccc

1773

60

120

180

240

300

360

420

480

540

600

660

720

753

60

120

180

240

300

360

420

480

540

600

660

720

750
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atggagctcce gggcccgagg ctggtggetg ctatgtgcgg ccgcagegct ggtcgectge 60
gcecgegggyg acccggecag caagagecgg agctgcggeg aggtccgcca gatctacgga 120
gccaagggct tcagcctgag cgacgtgcce caggcggaga tctcgggtga gcacctgegg 180
atctgtccce agggctacac ctgctgcacc agcgagatgg aggagaacct ggccaaccgce 240
agccatgccg agetggagac cgcgctcecgg gacagcagce gegtectgca ggecatgett 300
gccacccage tgcgcagctt cgatgaccac ttccagcacce tgctgaacga cteggagegg 360
acgctgcagg ccaccttcec cggcgccttc ggagagctgt acacgcagaa cgcgagggcc 420
ttccgggace tgtactcaga gctgogectg tactaccgcg gtgccaacct gcacctggag 480
gagacgctgg ccgagttctg ggoccgectg ctcgagogee tcottcaagea gctgcaccee 540
cagctgctge tgcectgatga ctacctggac tgcctgggca agcaggccga ggogetgegg 600
ceccttogggg aggccccgag agagotgoge ctgcgggeoca cecogtgectt cgtggetget 660
cgctectttyg tgcagggect gggegtggec agcgacgtgg tecggaaagt ggctcaggte 720
cccctgggee cggagtgetc gagagctgte atgaagetgg tcetactgtge tcactgectyg 780
ggagtccecg gcogecaggee ctgcoctgac tattgccgaa atgtgctcaa gggetgectt 840
gccaaccagg ccgacctgga cgccgagtgg aggaacctce tggactccat ggtgetcatce 900
accgacaagt tctggggtac atcgggtgtg gagagtgtca tcggcagegt gcacacgtgg 960
ctggeggagg ccatcaacgc cctcecaggac aacagggaca cgctcacgge caaggtcate 1020
cagggctgcg ggaaccccaa ggtcaaccee cagggccccg ggoctgagga gaageggcge 1080
cggggcaage tggccccegeg ggagaggcca ccttcaggca cgcetggagaa gotggtcetee 1140
gaagccaagg cccagetccg cgacgtecag gacttctgga tcagectcec agggacactg 1200
tgcagtgaga agatggccct gagcactgcc agtgatgacce gctgectggaa cgggatggec 1260
agaggccggt acctecccga ggtcatgggt gacggcctgg ccaaccagat caacaaccce 1320
gaggtggagyg tggacatcac caagccggac atgaccatcc ggcagcagat catgcagetg 1380
aagatcatga ccaaccgget gcgcagegee tacaacggca acgacgtgga cttccaggac 1440
gccagtgacg acggcagcgg ctcgggcage ggtgatgget gtectggatga cctetgcage 1500
cggaaggtca gcaggaagag ctccagetcee cggacgccct tgacccatge ccteccagge 1560
ctgtcagage aggaaggaca gaagacctcg gectgccaget gecccccagec cccgacctte 1620
ctecctgecce tectectett cctggecctt acagtagcca ggcceceggtg gcggtaa 1677
<210> SEQ ID NO 30
<211> LENGTH: 3645
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 30
atggcctect gegegagecat cgacatcgag gacgccacge agcacctgeg ggacatcectce 60
aagctggacc ggeccgeggg cggecccagt gcagagagcce cacggccatc cagtgectac 120
aatggggacc tcaatggact tctggtccca gacccgetct gctcaggtga tagtacctca 180
gcaaacaaga ctggtctteg gaccatgcca cccattaacce tgcaagagaa gcaggtcate 240
tgtctctecag gagatgatag ctccacctge attgggattt tggccaagga ggtggagatt 300
gtggctagca gtgactctag catttcaage aaggcccggg gaagcaacaa ggtgaaaatt 360
cagcctgteg ccaagtatga ctgggaacag aagtactact atggcaacct gattgcetgtg 420
tctaactect tettggecta tgecattegg getgecaaca atggetetge catggtgegg 480



59

US 9,052,312 B2

-continued
gtgatcagcg tcagcacttc ggagcggacc ttgctcaagg gcttcacagg cagtgtgget 540
gatctggett tcgcgcacct caactctcca cagctggect gectggatga ggcaggcaac 600
ctgttcgtgt ggcgettgge tctggttaat ggcaaaattc aagaagagat cttggtccat 660
attcggcage cagagggcac gccactgaac cactttcgea ggatcatctg gtgeccctte 720
atccctgagyg agagcgaaga ctgctgtgag gagagcagece caacagtggce cctgctgceat 780
gaagaccggg ctgaggtgtg ggacctggac atgctccget ccagccacag tacctggect 840
gtggatgtta gccagatcaa gcagggcttc attgtggtaa aaggtcatag cacgtgcctc 900
agtgaaggag ccctctectee tgatgggact gtgctggcta ctgcgagcca cgatggctat 960
gtcaagttct ggcagatcta cattgagggyg caagatgagce caaggtgtct gcacgagtgg 1020
aaacctcatg atgggcggece cctetectge ctectgttct gtgacaacca taagaaacaa 1080
gaccctgatyg teectttetg gaggttectt attactggty ctgaccagaa ccgagagtta 1140
aagatgtggt gtacagtatc ctggacctgce ctgcagacta ttcegettcete cccagatatce 1200
ttcagctecag tgagtgtgece ccoctagecte aaggtttgcet tggacctete agcagaatac 1260
ctgattctca gcgatgtgca acggaaggte ctetatgtga tggagctget gcaaaaccag 1320
gaggagggcee acgcectgett cagcetecate teggagttee tgetcaccca ccectgtgetyg 1380
agcetttggta teccaggttgt gagtegetge cggctacgge acactgaggt getgectgec 1440
gaagaggaaa atgacagcct gggtgctgat ggtacccatg gagccggtgce catggagtct 1500
gcggecggty tgctcatcaa getcttttgt gtgcatacta aggcactgca agatgtgcag 1560
atccgcttec agccacagct gaaccctgat gtggtggcoce cactgcccac ccacactgece 1620
cacgaggact tcacatttgg agagtctcgg cccgaactgg gctctgaggg cctggggtca 1680
geegetcacg geteccagee tgacctecga cgaategtgg agetgectge acctgecgac 1740
ttcctecagte tgagcagtga gaccaagccc aagttgatga cacctgacgc cttcatgaca 1800
cctagegect ccttgcagea gatcactgee tcecteccageca gcagcagcag cggtagecagce 1860
agcagcagca gcagtagcag cagctccctt acagctgtgt ctgccatgag cagcacctca 1920
gctgtggacce cctecttgac caggccacct gaggagctga ccttgagcecce caagctgcag 1980
ctggatggca gcctgacaat gagcagcagt ggcagcctte aggcaagccece gegtggectce 2040
ctgectggee tgeteccage cccagetgac aaactgacte ccaaggggece gggecaggtg 2100
cctactgcca cctetgcact gtcecctggag ctgcaggaag tggagcccct ggggctaccce 2160
caagcctcee ctagecgcac tcegttcccct gatgtcatcet cctcagettce cactgecctg 2220
tceccaggaca tcectgagat tgcatctgag gccctgtcce gtggttttgg ctectetgea 2280
ccagagggcce ttgagccaga cagtatggcet tcagccgcct cggcactgca cctgetgtece 2340
ccacggcecece ggccagggcece cgagetcegge ccccageteg ggcttgatgg aggccctggyg 2400
gatggagatc ggcataatac ccccteecte ctggaggcayg ccttgaccca ggaggecteg 2460
actcctgaca gtcaggtttg gcccacagca cctgacatta ctcegtgagac ctgcagecacc 2520
ctggcagaaa gccccaggaa tggecttcag gaaaagcaca agagectgge cttccaccga 2580
ccaccatate acctgetgea geaacgtgace agecaggatg ccagtgetga gcaaagtgace 2640
catgatgatg aggtggccag ccttgcctet gcttcaggag gctttggcac caaagttcct 2700
gcteccacgge tgcctgccaa ggactggaag accaagggat cccctcgaac ctcacccaag 2760
ctcaagagga aaagcaagaa ggatgatggg gatgcagcca tgggatcccg gctcacagag — 2820
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caccaggtgg cagagccccc tgaggactgg ccagcactaa tttggcaaca gcagagagag — 2880
ctggcagagc tgcggcacag ccaggaagag ctgctgcagce gtctgtgtac ccaactcgaa 2940
ggcctgcaga gcacagtcac aggccacgta gaacgtgccce ttgagactcg gcacgagcag — 3000
gaacagcggce ggctggagcg agcactggct gaggggcagce agcggdggagyg gcagetgcag 3060
gagcagctga cacaacagtt gtcccaagca ctgtcgtcag ctgtagetgg gceggctagag 3120
cgcagcatac gggatgagat caagaagaca gtccctecat gtgtctcaag gagtetggag 3180
cctatggcag gccaactgag caactcagtg gctaccaagce tcacagctgt ggagggcage — 3240
atgaaagaga acatctccaa gctgetcaag tcecaagaact tgactgatgce catcgeccga 3300
gcagctgecag acacattaca agggccgatg caggcetgcct accgggaagce cttccagagt 3360
gtggtgctge cggcctttga gaagagetge caggcecatgt tcecagcaaat caatgatage 3420
ttccggetgyg ggacacagga atacttgcag cagctagaaa gccacatgaa gagccggaag — 3480
gcacgggaac aggaggccag ggagectgtg ctageccage tgcggggect ggtcagcaca 3540
ctgcagagtyg ccactgagca gatgcecaccyg tggecggcag tgttegtget gaggtgcage 3600
accagctygca tgtggctgtyg ggcagectge aggagtcecat tttag 3645
<210> SEQ ID NO 31
<21l> LENGTH: 4206
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 31
atggcctect gcgegageat cgacatcgag gacgccacge agcacctgeg ggacatccte 60
aagctggace ggeccegeggg cggecccagt gcagagagee cacggccatce cagtgcectac 120
aatggggacc tcaatggact tctggtccca gacccegetcet gctcaggtga tagtaccteca 180
gcaaacaaga ctggtcttcg gaccatgcca cccattaacc tgcaagagaa gcaggtcatce 240
tgtctcteag gagatgatag ctecacctge attgggattt tggecaagga ggtggagatt 300
gtggctagca gtgactctag catttcaage aaggcccggg gaagcaacaa ggtgaaaatt 360
cagcetgteg ccaagtatga ctgggaacag aagtactact atggcaacct gattgetgtyg 420
tctaactect tcttggecta tgecattegg getgecaaca atggetetge catggtgegg 480
gtgatcageyg tcagcactte ggagcggacce ttgctcaagg gcttcacagg cagtgtgget 540
gatctggcett tcgecgcacct caactctceca cagetggect gectggatga ggcaggcaac 600
ctgttcgtgt ggcgettgge tctggttaat ggcaaaattc aagaagagat cttggtccat 660
attcggcage cagagggcac gccactgaac cactttegeca ggatcatctg gtgeccectte 720
atccectgagg agagcgaaga ctgctgtgag gagagcagcee caacagtggce cctgetgeat 780
gaagaccggyg ctgaggtgtg ggacctggac atgcteccget ccagcecacag tacctggect 840
gtggatgtta gccagatcaa gcagggcttc attgtggtaa aaggtcatag cacgtgectce 900
agtgaaggag ccctctectee tgatgggact gtgctggcta ctgcgagcca cgatggctat 960
gtcaagttct ggcagatcta cattgagggg caagatgagc caaggtgtct gcacgagtgg 1020
aaacctcatg atgggcggcec cctetectge ctectgttet gtgacaacca taagaaacaa 1080
gaccctgatg tcectttetg gaggttectt attactggtg ctgaccagaa ccgagagtta 1140
aagatgtggt gtacagtatc ctggacctgce ctgcagacta ttcegettcete cccagatatce 1200
ttcagctcag tgagtgtgcc ccctagectce aaggtttgct tggacctctce agcagaatac 1260
ctgattctca gecgatgtgeca acggaaggte ctctatgtga tggagctget gcaaaaccag 1320
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gaggagggcece acgcctgett cagctecate tceggagttece tgctcaccca ccectgtgetyg 1380
agctttggta tccaggttgt gagtcgectge cggctacgge acactgaggt gctgectgec 1440
gaagaggaaa atgacagcct gggtgctgat ggtacccatyg gagccggtgce catggagtcet 1500
gcggcecggty tgctcatcaa gcetcttttgt gtgcatacta aggcactgca agatgtgcag 1560
atccgcttcee agccacaget gaaccctgat gtggtggcce cactgceccac ccacactgcec 1620
cacgaggact tcacatttgg agagtctcgg cccgaactgg gctcectgaggg cctggggtca 1680
geccgetcacg gctoccagee tgacctecga cgaatcgtgg agetgectge acctgecgac 1740
ttcctecagte tgagcagtga gaccaagccce aagttgatga cacctgacgce cttcatgaca 1800
cctagecgect ccttgcagea gatcactgec tcetcccagea gcagcagcag cggtagcage 1860
agcagcagca gcagtagcag cagctcecctt acagetgtgt ctgccatgag cagcacctca 1920
gctgtggace cctecttgac caggcecacct gaggagcetga ccttgagecce caagetgcag 1980
ctggatggca gcctgacaat gagcagcagt ggcagcctte aggcaagccce gcgtggecte 2040
ctgcctggee tgctecccage cccagcetgac aaactgactce ccaaggggece gggccaggtg 2100
cctactgeca cctetgeact gteooctggayg ctgcaggaag tggageccect ggggctacce 2160
caagcctecee ctagecgeac tegttecect gatgtcatcet c¢ctcagette cactgeectyg 2220
tcecaggaca tecectgagat tgcatctgag gecctgtoce gtggttttgg ctectetgea 2280
ccagagggcce ttgagccaga cagtatggcet tcagccgoect cggcactgca cctgctgtec 2340
ccacggeeee ggcecagggee cgagcetegge ceccageteg ggettgatgg aggcectggg 2400
gatggagatc ggcataatac cccctcccte ctggaggcag ccttgaccca ggaggcctcg 2460
actcctgaca gtcaggtttg gcccacagca cctgacatta ctcegtgagac ctgcagcacc 2520
ctggcagaaa gccccaggaa tggecttcag gaaaagcaca agagectgge cttecaccga 2580
ccaccatate acctgctgea gcaacgtgac agccaggatg ccagtgctga gcaaagtgac 2640
catgatgatg aggtggccag ccttgcctet gcttcaggag gctttggcac caaagttcct 2700
gctecacgge tgectgecaa ggactggaag accaagggat cccctegaac ctcacccaag 2760
ctcaagagga aaagcaagaa ggatgatggg gatgcagcca tgggatcccg gctcacagag 2820
caccaggtgg cagagccccce tgaggactgg ccagcactaa tttggcaaca gcagagagag 2880
ctggcagage tgeggcacag ccaggaagag ctgetgcage gtetgtgtac ccaactcgaa 2940
ggcctgcaga gcacagtcac aggccacgta gaacgtgcece ttgagactceg gcacgagcag 3000
gaacagcgge ggctggageg agcactgget gaggggcage ageggggagyg gcagetgcag 3060
gagcagctga cacaacagtt gtcccaagca ctgtcgtcag ctgtagctgg gcggctagag 3120
cgcagcatac gggatgagat caagaagaca gtccctccat gtgtctcaag gagtctggag 3180
cctatggecag gccaactgag caactcagtg gectaccaage tcacagetgt ggagggcagce 3240
atgaaagaga acatctcecaa gctgetcaag tcecaagaact tgactgatge catcgeccga 3300
gcagctgcag acacattaca agggccgatg caggctgcct accgggaagce cttccagagt — 3360
gtggtgctge cggectttga gaagagetge caggccatgt tccagcaaat caatgatage 3420
tteeggetygy ggacacagga atacttgeag cagetagaaa gecacatgaa gageeggaag 3480
gcacgggaac aggaggccag ggagcectgtg ctagceccage tgeggggcect ggtcagcaca 3540
ctgcagagtg ccactgagca gatggcagcce accgtggccg gcagtgtteg tgctgaggtyg 3600
cagcaccagc tgcatgtggc tgtgggcagc ctgcaggagt ccattttagc acaggtacag 3660
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cgcatcgtta agggtgaggt gagtgtggcg ctcaaggagce agcaggcecgce cgtcacctcec 3720
agcatcatgce aggccatgeg ctcagcetgct ggcacacctyg tccectetyge ccaccttgac 3780
tgccaggcce agcaagccca tatcctgcag ctgctgcage agggecacct caatcaggce 3840
ttccagecagyg cgctgacagce tgctgacctyg aacctggtge tgtatgtgtg tgaaactgty 3900
gacccageece aggtttttgg gcagecacce tgcccgetet cccagectgt gcetectttece 3960
ctcatccage agetggcatc tgaccttgge actcgaactyg acctcaaget cagctacctyg 4020
gaagaggccg tgatgcacct ggaccacagt gaccccatca ctcgggacca catgggetcc 4080
gttatggccce aggtgcgcca aaagcettttt cagttocctge aggctgagec acacaactca 4140
cttggcaaag cagctcggeg tceteagecte atgectgeatyg gectegtgac ccccagecte 4200
ccttag 4206
<210> SEQ ID NO 32
<211l> LENGTH: 1983
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 32
acgaggctte gcecegtgge gecggtttgaa attttgcggg gctcaacgge tegeggagey 60
gctacgcgga gtgacatcge cggtgtttge gggtggttgt tgcteteggyg gecgtgtgga 120
gtaggtctgg acctggactc acggetgctt ggagegtecg ccatgaggag aagtgaggtg 180
ctggcggagg agtccatagt atgtctgcag aaagccctaa atcacctteg ggaaatatgg 240
gagctaattg ggattccaga ggaccagcgg ttacaaagaa ctgaggtggt aaagaagcat 300
atcaaggaac tcctggatat gatgattgcet gaagaggaaa gcctgaagga aagactcatc 360
aaaagcatat ccgtectgtca gaaagagetg aacactctgt gcagegagtt acatgttgag 420
ccatttcagg aagaaggaga gacgaccatc ttgcaactag aaaaagattt gcgcacccaa 480
gtggaattga tgcgaaaaca gaaaaaggag agaaaacagg aactgaagct acttcaagag 540
caagatcaag aactgtgcga aattctttgt atgecccact atgatattga cagtgcectca 600
gtgcccaget tagaagagcet gaaccagttc aggcaacatyg tgacaacttt gagggaaaca 660
aaggctteta ggegtgagga gtttgtcagt ataaagagac agatcatact gtgtatggaa 720
gcattagacc acaccccaga cacaagettt gaaagagatyg tggtgtgtga agacgaagat 780
gccttttgtt tgtctttgga gaatattgeca acactacaaa agttgctacg gcagcetggaa 840
atgcagaaat cacaaaatga agcagtgtgt gaggggctgce gtactcaaat ccgagagctce 900
tgggacaggt tgcaaatacc tgaagaagaa agagaagctg tggccaccat tatgtcetggg 960
tcaaaggcca aggtccggaa agcgctgcaa ttagaagtgg atcggttgga agaactgaaa 1020
atgcaaaaca tgaagaaagt gattgaggca attcgagtgg agctggttca gtactgggac 1080
cagtgctttt atagccagga gcagagacaa gcttttgcce ctttetgtge tgaggactac 1140
acagaaagtc tgctccaget ccacgatgct gagattgtgce ggttaaaaaa ctactatgaa 1200
gttcacaagy aactctttga aggtgtccag aagtgggaayg aaacctggag gcttttctta 1260
gagtttgaga gaaaagcttc agatccaaat cgatttacaa accgaggagg aaatcttcecta 1320
aaagaagaaa aacaacgagc caagctccag aaaatgctge ccaagctgga agaagagttg 1380
aaggcacgaa ttgaattgtg ggaacaggaa cattcaaagg catttatggt gaatgggcag 1440
aaattcatgg agtatgtggc agaacaatgg gagatgcatc gattggagaa agagagagcc 1500
aagcaggaaa gacaactgaa gaacaaaaaa cagacagaga cagagatgct gtatggcagce 1560
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gctcctcgaa cacctagcaa gcggcgagga ctggctccca atacaccggg caaagcacgt 1620
aagctgaaca ctaccaccat gtccaatgct acggccaata gtagcattcg gectatcttt 1680
ggagggacayg tctaccactc ccccgtgtet cgacttecte cttetggcag caagecagtce 1740
gctgctteca cctgttcagg gaagaaaaca ccccgtactg gcaggcatgg agccaacaag 1800
gagaacctgyg agctcaacgg cagcatcctg agtggtgggt accctggcetce ggecccecte 1860
cagcgcaact tcagcattaa ttctgttgce agcacctatt ctgagtttgce gcgagaactt 1920
tcaaaggctt c¢caaatctga tgctacttct ggaatcctca attcaaccaa catccagtcec 1980
tga 1983
<210> SEQ ID NO 33
<21l> LENGTH: 2025
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 33
acgaggctte gcecegtgge geggtttgaa attttgeggg getcaacgge tcgcggageyg 60
gctacgcgga gtgacatcgce cggtgtttge gggtggttgt tgctcteggg gocgtgtgga 120
gtaggtctgg acctggactc acggcetgctt ggagegtcocg ccatgaggag aagtgaggtg 180
ctggeggagg agtccatagt atgtctgcag aaagccctaa atcaccttcg ggaaatatgg 240
gagctaattg ggattccaga ggaccagcgg ttacaaagaa ctgaggtggt aaagaagcat 300
atcaaggaac tcctggatat gatgattgct gaagaggaaa gcoctgaagga aagactcatc 360
aaaagcatat ccgtctgtca gaaagagctg aacactctgt gcagegagtt acatgttgag 420
ccatttcagg aagaaggaga gacgaccatc ttgcaactag aaaaagattt gcgcacccaa 480
gtggaattga tgcgaaaaca gaaaaaggag agaaaacagg aactgaagct acttcaagag 540
caagatcaag aactgtgcga aattctttgt atgccccact atgatattga cagtgectca 600
gtgcccaget tagaagagcet gaaccagttc aggcaacatyg tgacaacttt gagggaaaca 660
aaggctteta ggegtgagga gtttgtcagt ataaagagac agatcatact gtgtatggaa 720
gcattagacc acaccccaga cacaagettt gaaagagatyg tggtgtgtga agacgaagat 780
gccttttgtt tgtctttgga gaatattgeca acactacaaa agttgctacg gcagcetggaa 840
atgcagaaat cacaaaatga agcagtgtgt gaggggctge gtactcaaat ccgagagcete 900
tgggacaggt tgcaaatacc tgaagaagaa agagaagctg tggccaccat tatgtcetggg 960
tcaaaggcca aggtccggaa agcgctgcaa ttagaagtgg atcggttgga agaactgaaa 1020
atgcaaaaca tgaagaaagt gattgaggca attcgagtgg agctggttca gtactgggac 1080
cagtgctttt atagccagga gcagagacaa gcttttgcce ctttetgtge tgaggactac 1140
acagaaagtc tgctccaget ccacgatgct gagattgtgce ggttaaaaaa ctactatgaa 1200
gttcacaagyg aactctttga aggtgteccag aagtgggaayg aaacctggag gcettttetta 1260
gagtttgaga gaaaagcttc agatccaaat cgatttacaa accgaggagg aaatcttcta 1320
aaagaagaaa aacaacgagc caagctccag aaaatgctge ccaagctgga agaagagttg 1380
aaggcacgaa ttgaattgtg ggaacaggaa cattcaaagg catttatggt gaatgggcag 1440
aaattcatgg agtatgtggc agaacaatgg gagatgcatc gattggagaa agagagagcc 1500
aagcaggaaa gacaactgaa gaacaaaaaa cagacagaga cagagatgct gtatggcagc 1560
gctcctcgaa cacctagcaa gcggcgagga ctggctccca atacaccggg caaagcacgt 1620
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aagctgaaca ctaccaccat gtccaatgct acggccaata gtagcattcg gectatcttt 1680
ggagggacayg tctaccactc ccccgtgtet cgacttecte cttetggcag caagecagtce 1740
gctgetteca cctgttcagyg gaagaaaaca cccecgtactyg gcaggcatgg agccaacaag 1800
gagaacctgyg agctcaacgg cagcatcctg agtggtgggt accctggcetce ggecccecte 1860
cagcgcaact tcagcattaa ttctgttgce agcacctatt ctgagtttgc gaaggatccyg 1920
tcectetetg acagttecac tgttgggett cagcgagaac tttcaaaggce ttocaaatct 1980
gatgctactt ctggaatcct caattcaacc aacatccagt cctga 2025
<210> SEQ ID NO 34
<211> LENGTH: 1863
<212> TYPE: DNA
<213 > ORGANISM: Human
<400> SEQUENCE: 34
atgaggagaa gtgaggtgct ggeggaggag tccatagtat gtetgcagaa agecctaaat 60
caccttcggyg aaatatggga gctaattggg attccagagyg accagceggtt acaaagaact 120
gaggtggtaa agaagcatat caaggaactc ctggatatga tgattgctga agaggaaagce 180
ctgaaggaaa gactcatcaa aagcatatcc gtetgtcaga aagagctgaa cactcetgtge 240
agcgagttac atgttgagec atttcaggaa gaaggagaga cgaccatctt gcaactagaa 300
aaagatttgc gcacccaagt ggaattgatg cgaaaacaga aaaaggagag aaaacaggaa 360
ctgaagctac ttcaagagca agatcaagaa ctgtgcgaaa ttetttgtat gecccactat 420
gatattgaca gtgcctcagt gcccagetta gaagagetga accagttcag gcaacatgtg 480
acaactttga gggaaacaaa ggcttctagg cgtgaggagt ttgtcagtat aaagagacag 540
atcatactgt gtatggaagc attagaccac accccagaca caagctttga aagagatgtg 600
gtgtgtgaag acgaagatge cttttgtttg tetttggaga atattgcaac actacaaaag 660
ttgctacggce agctggaaat gcagaaatca caaaatgaag cagtgtgtga ggggctgcegt 720
actcaaatcc gagagctctg ggacaggttg caaatacctyg aagaagaaag agaagctgtg 780
gccaccatta tgtctgggte aasaggccaag gtccggaaag cgctgcaatt agaagtggat 840
cggttggaag aactgaaaat gcaaaacatg aagaaagtga ttgaggcaat tcgagtggag 900
ctggttcagt actgggacca gtgcttttat agccaggage agagacaagc ttttgeccct 960
ttctgtgetg aggactacac agaaagtctg ctccagctce acgatgctga gattgtgegg 1020
ttaaaaaact actatgaagt tcacaaggaa ctctttgaag gtgtccagaa gtgggaagaa 1080
acctggaggce ttttcttaga gtttgagaga aaagcttcag atccaaatcg atttacaaac 1140
cgaggaggaa atcttctaaa agaagaaaaa caacgagcca agctccagaa aatgetgcecce 1200
aagctggaag aagagttgaa ggcacgaatt gaattgtggg aacaggaaca ttcaaaggca 1260
tttatggtga atgggcagaa attcatggag tatgtggcag aacaatggga gatgcatcga 1320
ttggagaaag agagagccaa gcaggaaaga caactgaaga acaaaaaaca gacagagaca 1380
gagatgctgt atggcagcgce tcctcgaaca cctagcaagce ggcgaggact ggctcccaat 1440
acaccgggca aagcacgtaa gctgaacact accaccatgt ccaatgetac ggecaatagt 1500
agcattcgge ctatctttgg agggacagtc taccactcce ccgtgtceteg acttectect 1560
tctggcagca agcecagtege tgcttecace tgttcaggga agaaaacacc ccgtactggce 1620
aggcatggag ccaacaagga gaacctggag ctcaacggca gcatcctgag tggtgggtac 1680
cctggetegg ccccecteca gecgcaactte agcattaatt ctgttgecag cacctattet 1740
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gagtttgcga aggatccgte
tcaaaggett ccaaatctga
tga

<210> SEQ ID NO 35
<211> LENGTH: 1164
<212> TYPE: DNA
<213 > ORGANISM: Human
<400> SEQUENCE: 35
atgaccacgc aactgggcecec
cagcecectac cacaggtecc
cactgtgagg ccegetttygg
cgtggccage attttcacgg
tatccctact ttggacccag
cttgaccgec acctggeact
gctggeccag cagtgctgga
cgecgecgag cttatcagge
gaccetcagg agcagctcta
atggaggata cgetgegggt
cactacccag cctgtggeaa
catgcagcca ccecttgeceg
ctettececa geatctaccet
cgacatcgec tggaggaggce
gtcetggect atgtecgect
tgctggcate tccatgacta
agggcagcga tggcctgcag
gatccaggac agatggaagc
aagtccttca gctgecactg
cctgggecta aagaagcagt
<210> SEQ ID NO 36
<211> LENGTH: 1389
<212> TYPE: DNA

<213> ORGANISM: Human
<400> SEQUENCE: 36
atgaccacgce aactgggccce
cagceectac cacaggtecc
cactgtgagg ccegctttygg
cgtggecage attttcacgg
tatcecctact ttggaccecag
cttgaccgce acctggcact
gctggccecag cagtgctgga

cgecgocgag cttatcagge

cctctetgac agttccacty ttgggcttca gegagaactt

tgctacttct ggaatcctca attcaaccaa catccagtcce

agccctggty
tgaacgccce
tgtgcaccty
tcagaacatyg
gggcacaget
ggetgectac
ttgggaggag
agcctettgyg
caaggcctat
ggcccaggea
tggctggeat
caacactcaa
cccacccagy
ctteegtgty
cacacaccgyg
cctggtggac
tcaccagegy
ctttctacac

ttactggggce

ataa

agcectggtyg

tgaacgccce

tgtgcaccty

tcagaacatyg

gggcacaget

ggctgcectac

ttgggaggag

agcctettgy

ctgggggtgy

ttetetgtge
ccactcaatg
accattttcet
cacaatgggy
cagatccace
tggtgtccac
gcttgggcac
actggctttyg
ctacggecce
agtatggcett
ctgcattygge
ctgccacctyg
geecttgtty
agatctggga
accttgggcee
tgccatggece
ctgtggecag

tgggctggcee

ctgggggtyy

ttetetgtye

ccactcaatg

accatttcet

cacaatyggyy

cagatccacc

tggtgtccac

gcttgggcac

ccctgtgect gggttgtgge
tgtggaatgt accctcagca
ctctgggeat catagccaac
acaagaacca actcggecte
gcatccccca ggetttgecce
acagcctgag acctggettt
tetgggetygy gaactgggyce
agcaggtatt ccctgacctg
agcaggcggce ccgtgcactg
atggactctg gggcttetat
ccaactatac cggcegetge
tetgggeege ctecagtgece
cccaccacca ggectttgte
ggcaccgaca tccectgect
ggttectgte ccaggaggag
cctatgtgat caatgtgacce
acgggegety tgcccggega
acggcagcect tggagattgg

ccacctgeca ggageccagyg

cectgtgect gggttgtgge

tgtggaatgt accctcagca

ctctgggcat catagccaac

acaagaacca actcggecte

geateceeca ggetttgeee

acagcctgag acctggcettt

tectgggetgg gaactggggce

agcaggtatt ccctgacctyg

1800

1860

1863

60

120

180

240

300

360

420

480

540

600

660

720

840

900

960

1020

1080

1140

1164

60

120

180

240

300

360

420

480
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gaccctcagg agcagctcta caaggcctat actggetttyg agcaggeggce ccgtgcactg 540
atggaggata cgctgcgggt ggcccaggea ctacggccce atggactctg gggettctat 600
cactacccag cctgtggcaa tggctggcat agtatggctt ccaactatac cggecgctge 660
catgcagcca cccttgcccg caacactcaa ctgcattgge tctgggecge ctecagtgec 720
ctettocccca gcatctacct cccacccagg ctgccacctg cccaccacca ggectttgte 780
cgacatcgcee tggaggaggc ctteegtgtg geccttgttyg ggcaccgaca tccectgect 840
gtcectggect atgtccgect cacacaccgg agatctggga ggttectgtc ccaggatgac 900
cttgtgcagt ccattggtgt gagtgcagca ctaggggcag ccggegtggt gectetggggy 960
gacctgagece tctcecagete tgaggaggag tgctggcatce tcecatgacta cctggtggac 1020
accttgggcee cctatgtgat caatgtgacce agggcagcga tggcectgcag tcaccagegyg 1080
tgccatggcee acggygcgety tgcecggega gatccaggac agatggaagce ctttcetacac 1140
ctgtggccag acggcagect tggagattgg aagtecttca getgecactg ttactgggge 1200
tgggctggee ccacctgeca ggageccectg ggcctaaaga agcagtataa agccagggee 1260
cctgecactyg cctettettt teoctgetge cacttttoca gtectggaac tactetgtec 1320
cactcecttget ctattcagtt tacagtcaac ccteccaage acacaccecceg ctteecttgyg 1380
aatccctga 1389
<210> SEQ ID NO 37
<21l> LENGTH: 1254
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 37
atgaccacge aactgggece agecctggtg ctgggggtgg ccetgtgect gggttgtgge 60
cagccecctac cacaggtcece tgaacgeccec ttetctgtge tgtggaatgt accctcagea 120
cactgtgagg ccegetttgg tgtgecacctg ccactcaatg ctetgggcat catagcecaac 180
cgtggccage attttcacgg tcagaacatg accattttet acaagaacca actaggectce 240
tatcecctact ttggacccag gggcacagcet cacaatgggg gcatcceccca ggctttgecce 300
cttgaccgee acctggcact ggetgectac cagatccace acagectgag acctggettt 360
gctggeccayg cagtgctgga ttgggaggag tggtgtccac tcetgggetgg gaactgggge 420
cgccgeegag cttatcagge agectettgg gettgggcac agcaggtatt ccecctgacctg 480
gaccctcagyg agcagctcta caaggectat actggetttyg agcaggeggce ccgtgcactg 540
atggaggata cgctgcgggt ggcccaggca ctacggecce atggactcetg gggcttetat 600
cactacccag cctgtggcaa tggectggcat agtatggctt ccaactatac cggccgetgce 660
catgcagcca cccttgeceg caacactcaa ctgcattgge tctgggecge ctecagtgec 720
ctcttececca geatctacct cccacccagg ctgccacctg cccaccacca ggectttgte 780
cgacatcgee tggaggaggc cttccgtgtg geccttgttyg ggcaccgaca tcccctgect 840
gtcectggect atgtccgect cacacaccgg agatctggga ggttectgtc ccaggatgac 900
cttgtgcagt ccattggtgt gagtgcageca ctaggggcag ccggegtggt getetggggyg 960
gacctgagcc tctccagete tgaggaggag tgctggcatce tccatgacta cctggtggac 1020
accttgggcee cctatgtgat caatgtgacce agggcagcga tggcectgcag tcaccagegyg 1080
tgccatggcee acgggcgetyg tgcccggcga gatccaggac agatggaagc ctttctacac 1140
ctgtggeccag acggcagect tggagattgg aagtecttca getgecactg ttactgggge 1200
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76

tgggetyggee ccacctgeca

<210> SEQ ID NO 38
<211> LENGTH: 1389
<212> TYPE: DNA
<213 > ORGANISM: Human
<400> SEQUENCE: 38
atgggaaagg aaaagactca
tcecaccacta ctggecatcet
aaatttgaga aggaggctygc
gataaactga aagctgagceg
gagaccagca agtactatgt
aacatgatta cagggacatc
ggtgaatttg aagctggtat
tacacactgg gtgtgaaaca
ccetacagec agaagagata
attggctaca accecgacac
atgctggage caagtgctaa
ggcaatgeca gtggaaccac
ccaactgaca ageecttgeg
actgttcetg ttggccgagt
gctecagtea acgttacaac
gaagctctte ctggggacaa
cgtcgtggea acgttgetgg
actgctcagg tgattatcct
ttggattgecc acatggctca
cgccgttetg gtaaaaaget
attgttgata tggttccetgg
ttgggtecget ttgetgtteg
gtggacaaga aggctgctgg
gctaaatga

<210> SEQ ID NO 39
<211> LENGTH: 1146
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 39
atggccctaa aggccgaggg
gaaggggagg acgdaggagga
ctecagagtga cccaacagga
agtgatggct gtgaggagcce
agcagcccag gaggcagegg

cecteggeeg acacagceteg

ggagcccagg cctgggecta

tatcaacatt gtcgtcattg
gatctataaa tgcggtggca
tgagatggga aagggctcct
tgaacgtggt atcaccattg
gactatcatt gatgccccag
tcaggctgac tgtgctgtece
ctccaagaat gggcagacce
actaattgtc ggtgttaaca
tgaggaaatt gttaaggaag
agtagcattt gtgccaattt
catgccttgg ttcaagggat
gctgcttgag gctetggact
cctgectete caggatgtet
ggagactggt gttctcaaac
ggaagtaaaa tctgtcgaaa
tgtgggette aaggtcaaga
tgacagcaaa aatgacccac
gaaccatcca ggccaaataa
cattgcatge aagtttgetg
ggaagatggc cctaaattcet
caagcccatg tgtgttgaga
tgatatgaga cagacagttyg

agctggcaag gtcaccaagt

cgecgeacte gactgetteyg

ggccatggty gtggecgtaa

gaagaceeca cegectagac

gaagcagcag gtgtcttggy

gcgggcactyg tgcatggtgt

ctcgeacate ttggagcage

aagaagcagt ataa

gacacgtaga ttcgggcaag
tcgacaaaag aaccattgaa
tcaagtatgc ctgggtcttg
atatctectt gtggaaattt
gacacagaga cttcatcaaa
tgattgttgc tgctggtgtt
gagagcatgc ccttctgget
aaatggattc cactgagcca
tcagcactta cattaagaaa
ctggttggaa tggtgacaac
ggaaagtcac ccgtaaggat
gcatcctace accaactcge
acaaaattgg tggtattggt
ccggtatggt ggtcacettt
tgcaccatga agctttgagt
atgtgtctgt caaggatgtt
caatggaagc agctggette
gcgeceggceta tgccectgta
agctgaagga aaagattgat
tgaagtctgg tgatgctgece
gcttetcaga ctatccacct
cggtgggtgt catcaaagca

ctgceccagaa agctcagaag

aggtgacgct gaaatgcgag

tteegeggeo cgagecgatyg

ceageceget agaggcagge

agcaggagtt cctggtgggce

gtggcgetga gatccgggea

accctcacac cttggacctyg

1254

60

120

180

240

300

360

420

480

540

600

660

720

780

840

960

1020

1080

1140

1200

1260

1320

1380

1389

60

120

180

240

300

360
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agcccttectg agaagagcaa tatcctggag gcoctggagtg aaggggtgge cctcttgcaa 420
gacgtgagag ctgagcagcc gtccccacce aactcagact cgggccagga tgcccaccca 480
gacccagacg ccaacccaga cgctgccaga atgccagccg aaatcgtcgt tetcecttgac 540
tctgaggata acccatccct ccctaaaagg agccggccca ggggactcecg ccccctegag 600
cttcetgetyg tceectgccac agagccagga aataagaagce cccgtggtca gagatggaag 660
gaacccccag gggaagagec agtcagaaag aaaagaggca gacctatgac caaaaacctg 720
gaccctgace cagagccecce atcgccagac tegcccacgg agactttcgc agcaccagec 780
gaggtccgac acttcactga cggcagette cccgecgget togtettgea gotcettetece 840
cacacccage tcaggggecc agacagcaag gactcaccca aagacaggga agtggcagaa 900
ggaggcctte cccgggegga gagoococtot ccagetocce ctecgggget cocgegggaca 960
ctggatctcee aggttatcceg cgtgeggatyg gaggagcecce cagceggtcag cctectgcaa 1020
gactggtcca ggcacccecca gggcaccaag cgtgtgggag caggtgacac ctcagactgg 1080
cccacagtte tgtcagaatc cagcaccact gtggcaggga agcocggaaaa agggaatgga 1140
gtgtaa 1146
<210> SEQ ID NO 40
<21l> LENGTH: 5730
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 40
atgagcacac acaggagccg tctectcace gecgececte tcagcatgga acagaggcgg 60
cectggecce gggcectgga ggtggacage cgctctgtgg tectgctete agtggtetgg 120
gtgetgetgy cccceccage agecggcatg cctcagttca geacctteca ctcetgagaat 180
cgtgactgga ccttcaacca cttgaccgte caccaaggga cgggggccgt ctatgtgggg 240
gccatcaace gggtctataa getgacagge aacctgacca tccaggtgge tcataagaca 300
gggccagaag aggacaacaa gtcttgttac ccgeccctca tegtgcagec ctgcagcegaa 360
gtgctcacce tcaccaacaa tgtcaacaag ctgctcatca ttgactactc tgagaaccgce 420
ctgctggect gtgggagect ctaccagggg gtctgcaage tgetgegget ggatgaccte 480
ttcatcetgg tggagccatce ccacaagaag gagcactacce tgtccagtgt caacaagacyg 540
ggcaccatgt acggggtgat tgtgcgctet gagggtgagg atggcaaget cttcatcgge 600
acggcetgtgg atgggaagca ggattactte ccgaccetgt ccagecggaa gctgecccega 660
gaccctgagt cctcagecat gctcgactat gagctacaca gcegattttgt ctectcetete 720
atcaagatce cttcagacac cctggcectg gtctecccact ttgacatctt ctacatctac 780
ggctttgcta gtgggggctt tgtctacttt ctcactgtee ageccgagac ccctgagggt 840
gtggccatca actccegetgg agacctette tacacctcac gcatcegtgeg gcetctgecaag 900
gatgacccca agttccactc atacgtgtcc ctgcccttcg getgcacceg ggeccggggtg 960
gaataccgcce tcctgcagge tgcttacctg gccaagectyg gggactcact ggcccaggec 1020
ttcaatatca ccagecagga cgatgtacte tttgccatcet tctecaaagg gcagaagcag 1080
tatcaccacc cgccecgatga ctctgccctg tgtgecttee ctateccggge catcaacttg 1140
cagatcaagg agcgcctgca gtectgctac cagggcgagg gcaacctgga gctcaactgg 1200
ctgctgggga aggacgtcca gtgcaccaag gcgcctgtcee ccatcgatga taacttcetgt 1260
ggactggaca tcaaccagcc cctgggagge tcaactccag tggagggect gaccctgtac 1320
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accaccagca gggaccgcat gacctcetgtyg gectectacg tttacaacgg ctacagegty 1380
gtttttgtgy ggactaagag tggcaagctyg aaaaagattc gggccgacgg tcccccccat 1440
ggtggggtecce agtacgagat ggtctcectgtyg ctcaaggacyg gaagecccat cctcecgggac 1500
atggccttct ccattgatca gecgctacctyg tacgtcatgt ctgagagaca ggtcaccagyg 1560
gtcceocgtgy agtcatgtga gcagtatacg acttgtgggyg agtgcectgag ctctggggac 1620
cctcactgtyg getggtgtyge cctgcacaac atgtgctcce gcagggacaa atgccaacag 1680
gcctgggaac ctaatcgatt tgctgccage atcagecagt gtgtgagect tgcagtgcat 1740
cccagcagca tctcagtatce tgagcacage cggttgctta gectggtagt gagtgatgcet 1800
cctgatctat ctgcgggtat cgectgtgece tttgggaacce tgacagaggt ggaggggcay 1860
gtgtcecggga gcecaggtcat ctgcatctca cctgggecca aggatgtcece tgtcatcecyg 1920
ctggatcaag actggtttgg gctggageta cagcectgaggt c¢caaggagac agggaagata 1980
tttgtcagca c¢cgagttcaa gttttacaac tgcagtgcce accaactgtg cctgtectgt 2040
gtcaacageyg ccttecgetg ccattggtge aagtaccgca acctetgcac tcatgacceece 2100
accacctygct ccttecagga gggecggate aatatttcag aggactgtec ccagetggty 2160
cccacagagg agatcttgat tcecagteggg gaggtaaage caatcaccect taaggcegega 2220
aatctgecce agecgcagte cggccagega ggctatgagt gtgtectcaa catacaagga 2280
gccatccace gggtececge tetgcgette aacagctcca gcgttcagtg tcagaacagce 2340
tcgtaccagt atgatggcat ggacatcage aatctggccg tggatttege tgtggtgtgg 2400
aacggcaatt tcatcattga caaccctcag gacctgaaag tccatctcta caagtgtgca 2460
gceccageggyg agagctgcgg cctcetgecte aaggccgacce ggaagtttga gtgtggetgg 2520
tgcagcggeg agegecaggtg caccctccac cagecactgta ccagecctte cageccectgg 2580
ctcgactggt ccagccacaa tgtcaagtgc tccaaccctce aaatcaccga gattttgacg 2640
gtgtctggac cgccggaagg agggacgcga gtgaccatcce atggegtgaa cctgggtcetg 2700
gacttcteceg agatcgecca ccatgtgcag gtggctgggg tgccctgcac gccectcecca 2760
ggggaataca tcatcgctga gcagattgtc tgtgagatgg gccatgccet cgtgggaacc 2820
acctccggge cagtacgcct gtgtattgge gagtgtaage cagagttcat gacgaagtcc 2880
catcagcagt acaccttcgt gaacccttcet gtgctgtcac tcaacccaat ccgaggtccc 2940
gagtcaggag gcactatggt gaccattacc ggccattacc ttggggctgg gagcagcgtg 3000
gcagtctacc tgggcaacca gacctgcgag ttctacggga ggtcaatgag tgagatcgtg 3060
tgtgtctcac ccccatcatc caatggcctt ggcceggtee ctgtttetgt gagtgtegac 3120
cgagcccatg tggatagcaa cctgcagttt gagtacatag atgaccctcg ggtccagcege 3180
atcgagccag agtggagcat tgccagtgge cacacacccee tgaccatcac aggcttcaac 3240
ctggatgtca ttcaggagece aaggatccga gtcaaattca atggcaaaga atctgtcaat 3300
gtgtgtaaag ttgtgaacac aaccaccctc acctgectgg caccctetet gaccacggac 3360
taccgecectg gectggacac tgtggaacge ccagatgagt ttggatttgt ctttaacaat 3420
gtccaatect tgetaattta caacgacace aagtttatet actaccccaa cccgaccettt 3480
gaactgctta gcecctactgg agtcttggat caaaagccag gatcgcccat cattctgaag 3540
ggcaaaaacc tctgccctec tgcectcectgga ggggccaaac tcaactacac tgtgctcatce 3600
ggagagaccc cttgtgctgt caccgtatct gagacccage ttctctgcga gcectcccaac 3660
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ctcaccggge agcacaaggt catggttcac gtgggcggga tggtgttcte gectggeteyg 3720
gtgagtgtca tctcagacag cttgctgacc ctgccagcca tcegtcagecat cgcggecggce 3780
ggcagcctece tcectcatcat cgtcatcate gtcectcattyg cctacaageg caagtcectega 3840
gaaaatgacc tcactctcaa gcggctgcaa atgcagatgyg acaatctgga gtcccgtgtyg 3900
gccttggagt gcaaggaagc ttttgctgag ctcecagacgyg atatcaatga gttgaccagt 3960
gacctggacce gctcaggaat cccttacctg gactatcgta cctacgetat gcgagtectyg 4020
ttccegggea tcgaggacca ccccgtectg cgggagctgg aggtacaagg aaacgggcag — 4080
cagcacgtgyg agaaggccct gaagetcttt geccagetca tcaacaacaa ggtgttecty 4140
ctgaccttca tecegecacccet ggagetgcag cgcagtttcet ccatgcegega ccggggcaac 4200
gtggcttege tcatcatgac cggcectgcag ggccgectgy aatatgecac tgatgtecte 4260
aagcagctge tctctgacct catcgataag aacctggaga acaagaacca ccccaagctg 4320
ctactcecgga ggacagagtce tgtggctgaa aagatgctga ccaattggtt cgecttecte 4380
ctgcacaagt tcctaaagga gtgcgcaggyg gagcecactct tcatgctata ctgtgcecatce 4440
aagcagcaga tggagaaggg ccccattgat gecatcacgg gcgaggcccg ctactccectg 4500
agcgaggaca agctcatceg gcagcagatc gagtacaaga ccctgatcct gaactgegte 4560
aaccctgaca acgagaacag tccagagatce ccagtgaagyg tgttaaactyg tgacaccatce 4620
acacaggtca aggagaagat tcttgatgcece gtgtataaga atgtgcecta ttoccagegyg 4680
ccgagggcag tggacatgga cttggagtgg cgccaaggece ggatcgeceg ggtegtgctg 4740
caagatgagg acatcaccac caagattgag ggtgactgga agcggctcaa cacactgatg 4800
cattatcagg tgtcagacag gtcggtggtg getcectggtee c¢caaacagac ctoctectac 4860
aacatccctg cctetgccag catctccegg acgtccatca gcagatacga ctcectectte 4920
aggtatacgg gcagccccga cagcectgegg teccgggece cgatgatcac cccagacctg 4980
gaaagtgggg tcaaggtgtg gcatctggtg aagaaccatg accacggtga ccagaaggag — 5040
ggtgaccggg gcagcaagat ggtgtccgag atctacctga cccggetact ggecaccaag 5100
ggcaccctge agaagtttgt ggacgacttg tttgagacct tgttcagcac tgtgcaccgg 5160
ggcagcgcete tccccctgge catcaagtac atgtttgatt tcctagatga gcaggcagac 5220
aggcacagca tccatgacac agatgtgcgg cacacctgga aaagcaactg ccteectetg 5280
cgcttetggg tgaacgtgat taagaacccc cagttcgtgt ttgacatcca caagggcagce 5340
atcacggacg cctgectcte tgtggtggece cagaccttca tggactcecttg ttcaacgtca 5400
gagcaccgge tgggcaagga ctccccctec aacaagetge tctatgecaa ggacatccecce 5460
agctacaaga gctgggtgga gagatactac gcagacatcg ccaagctcec agccatcagt 5520
gaccaggaca tgaatgccta cctcgecgag cagtceeccgece tgcacgecegt ggagttcaac 5580
atgctgagtg ccctcaatga gatctactcc tatgtcagca agtatagtga ggagctcatc 5640
ggggccctag agcaggatga gcaggcacgg cggcagceggce tggcttataa ggtggagcag 5700
ctcattaatg ccatgtccat tgagagctga 5730
<210> SEQ ID NO 41
<211> LENGTH: 5685
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 41
atggaacaga ggcggccctg gceccgggece ctggaggtgg acagecgete tgtggtectg 60
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ctctcagtgg tctgggtget gctggcccce ccagcagcocg gcatgcctca gttcagcace 120
ttccactctg agaatcgtga ctggaccttc aaccacttga ccgtccacca agggacgggg 180
gcegteotatg tgggggecat caaccgggtc tataagctga caggcaacct gaccatccag 240
gtggctcata agacagggcc agaagaggac aacaagtctt gttacccgec cctcatcgtg 300
cagccctgca gcgaagtget caccctcacc aacaatgtca acaagctgct catcattgac 360
tactctgaga accgcctget ggectgtggg agcctctace agggggtcetyg caagetgcetg 420
cggctggatyg acctettcat cctggtggag ccatcccaca agaaggagca ctacctgtec 480
agtgtcaaca agacgggcac catgtacggg gtgattgtgce gctctgaggg tgaggatgge 540
aagctcttca tcggcacggc tgtggatggg aagcaggatt acttceccgac cctgtcecage 600
cggaagctge cccgagacce tgagtoctcea gcocatgetcg actatgaget acacagcgat 660
tttgtctect ctetcatcaa gatcccttea gacaccctgg cectggtete ccactttgac 720
atcttctaca tctacggett tgctagtggg ggctttgtct actttctcac tgtccagecc 780
gagacccetg agggtgtgge catcaactcce getggagace tcettcetacac ctcacgcatce 840
gtgcggctcet gcaaggatga ccccaagttc cactcatacg tgtccctgec ctteggetge 900
acccgggecg gggtggaata ccgectectg caggcetgett acctggecaa goctggggac 960
tcactggecee aggcecttcaa tatcaccage caggacgatg tactcetttge catcttetec 1020
aaagggcaga agcagtatca ccacccgccce gatgactcetg ccctgtgtge cttccectate 1080
cgggecatca acttgcagat caaggagcge ctgcagtoct gcetaccaggg cgagggcaac 1140
ctggagctca actggctgct ggggaaggac gtccagtgca ccaaggcgcc tgtccccatce 1200
gatgataact tctgtggact ggacatcaac cagcccctgg gaggctcaac tccagtggag 1260
ggcctgacce tgtacaccac cagcagggac cgcatgacct ctgtggcctce ctacgtttac 1320
aacggctaca gcgtggtttt tgtggggact aagagtggca agctgaaaaa gattcgggcc 1380
gacggtccce cccatggtgg ggtccagtac gagatggtet ctgtgctcaa ggacggaagc 1440
cccatcctece gggacatgge cttcetccatt gatcagcget acctgtacgt catgtctgag 1500
agacaggtca ccagggtccc cgtggagtca tgtgagcagt atacgacttg tggggagtgce 1560
ctgagctetg gggacccteca ctgtggctgg tgtgccctge acaacatgtg ctcccgcagg 1620
gacaaatgcc aacaggcctg ggaacctaat cgatttgctg ccagcatcag ccagtgtgtg 1680
agccttgcag tgcatcccag cagcatctca gtatctgage acageccggtt gcttagectg 1740
gtagtgagtg atgctcctga tctatctgeg ggtatcgect gtgectttgg gaacctgaca 1800
gaggtggagg ggcaggtgtc cgggagccag gtcatctgca tctcacctgg gcccaaggat 1860
gtccctgtca tcccgetgga tcaagactgg tttgggetgg agctacaget gaggtccaag 1920
gagacaggga agatatttgt cagcaccgag ttcaagtttt acaactgcag tgcccaccaa 1980
ctgtgcetgt cctgtgtcaa cagogectte cgcetgcecatt ggtgcaagta ccgcaaccte 2040
tgcactcatg accccaccac ctgctectte caggagggcce ggatcaatat ttcagaggac 2100
tgtcececcage tggtgcccac agaggagatce ttgattccag tcggggaggt aaagecaatce 2160
acccttaagy cgegaaatet gecccageeg cagteeggee agegaggceta tgagtgtgte 2220
ctcaacatac aaggagccat ccaccgggtc cccgectctge gcttcaacag ctccagegtt 2280
cagtgtcaga acagctecgta ccagtatgat ggcatggaca tcagcaatct ggcecgtggat 2340
ttcgetgtgg tgtggaacgg caatttcatc attgacaacc ctcaggacct gaaagtccat 2400
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ctctacaagt gtgcagccca gcgggagagc tgcggcctcet gcctcaagge cgaccggaag — 2460
tttgagtgtg gctggtgcag cggcgagcege aggtgcacce tccaccagca ctgtaccage 2520
ccttecagee cctggctega ctggtccage cacaatgtca agtgctcecaa ccctcaaatc 2580
accgagattt tgacggtgtc tggaccgccyg gaaggaggga cgcgagtgac catccatggce 2640
gtgaacctgyg gtcectggactt ctccgagatc gceccaccatyg tgcaggtggce tggggtgecce 2700
tgcacgcecece toccagggga atacatcatce getgagcaga ttgtetgtga gatgggecat 2760
gcectegtgy gaaccaccte cgggccagta cgcctgtgta ttggcgagtg taagcecagag 2820
ttcatgacga agtcccatca gcagtacacce ttcegtgaacce cttetgtget gtcactcaac 2880
ccaatccgag gteccgagte aggaggcact atggtgacca ttaccggceca ttaccttggyg 2940
gctgggagca gcegtggcagt ctacctgggce aaccagacct gcegagttcta cgggaggtca 3000
atgagtgaga tcgtgtgtgt ctcaccccca tcatccaatg gecttggecee ggtecctgtt 3060
tctgtgagtg tcgaccgage ccatgtggat agcaacctge agtttgagta catagatgac 3120
cctegggtee agegeatcga gccagagtgg agcattgcca gtggecacac acccctgace 3180
atcacaggct tcaacctgga tgtcattcag gagccaagga tccgagtcaa attcaatgge 3240
aaagaatctg tcaatgtgtg taaagttgtg aacacaacca ccctcacctyg cctggecaccee 3300
tctetgacca cggactaccyg coctggectyg gacactgtgyg aacgeccaga tgagtttgga 3360
tttgtcttta acaatgtcca atccttgecta atttacaacg acaccaagtt tatctactac 3420
cccaaccega c¢ctttgaact gettageect actggagtcet tggatcaaaa gecaggatceyg 3480
cccatcatte tgaagggcaa aaacctctgc cctectgect ctggaggggce caaactcaac 3540
tacactgtge tcatcggaga gaccecttgt getgtcacceg tatctgagac ccagettcete 3600
tgcgagccte ccaacctcac cgggcagcac aaggtcatgg ttcacgtggg cgggatggtg 3660
ttctegectg gcteggtgag tgtcatctca gacagettge tgacectgec agccategte 3720
agcatcgegg ccggeggcag cctectecte atcatcgtca tcategtcct cattgectac 3780
aagcgcaagt ctcgagaaaa tgacctcact ctcaagcggce tgcaaatgca gatggacaat 3840
ctggagtcce gtgtggcctt ggagtgcaag gaagcttttg ctgagctcca gacggatatce 3900
aatgagttga ccagtgacct ggaccgctca ggaatccctt acctggacta tcgtacctac 3960
gctatgegag tcctgttcecce gggcatcgag gaccaccceg tcectgcggga gctggaggta 4020
caaggaaacg ggcagcagca cgtggagaag gccctgaage tctttgecca gctcatcaac 4080
aacaaggtgt tcctgctgac cttcatccge accctggage tgcagcgcag tttctcecatg 4140
cgcgaccggg gcaacgtgge ttcegectcatce atgaccggee tgcagggccg cctggaatat 4200
gccactgatg tcctcaagca gectgctctet gacctcatcg ataagaacct ggagaacaag 4260
aaccacccca agctgctact ccggaggaca gagtctgtgg ctgaaaagat gctgaccaat 4320
tggttcgect tcctectgeca caagttccta aaggagtgeg caggggagcc actcttcatg 4380
ctatactgtg ccatcaagca gcagatggag aagggcccca ttgatgecat cacgggcgag 4440
gcecegetact ccctgagega ggacaagctce atccggcage agatcgagta caagaccctg 4500
atcctgaact gecgtcaaccce tgacaacgag aacagtccag agatcccagt gaaggtgtta 4560
aactgtgaca ccatcacaca ggtcaaggag aagattcttg atgccgtgta taagaatgtg 4620
cecctattece ageggccgag ggcagtggac atggacttgg agtggcgcca aggccggatc 4680
gcecegggteg tgctgcaaga tgaggacatc accaccaaga ttgagggtga ctggaagegg 4740
ctcaacacac tgatgcatta tcaggtgtca gacaggtcgg tggtggetcet ggtccccaaa 4800
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cagacctecct c¢ctacaacat ccctgectcet gecagcatct cccggacgte catcagcaga 4860
tacgactcct ccttcaggta tacgggcage cccgacagcece tgcggteccg ggccccgatyg 4920
atcaccccag acctggaaag tggggtcaag gtgtggcatce tggtgaagaa ccatgaccac 4980
ggtgaccaga aggagggtga ccggggcagc aagatggtgt ccgagatcta cctgacccgg 5040
ctactggcca ccaagggcac cctgcagaag tttgtggacyg acttgtttga gaccttgtte 5100
agcactgtge accggggcag cgctctceccce ctggccatca agtacatgtt tgatttceccta 5160
gatgagcagg cagacaggca cagcatccat gacacagatyg tgcggcacac ctggaaaagc 5220
aactgcctcee ctetgecgett ctgggtgaac gtgattaaga acceccagtt cgtgtttgac 5280
atccacaagg gcagcatcac ggacgcectge ctetetgtgyg tggceccagac ctteatggac 5340
tcttgttcaa cgtcagagca ccggetggge aaggactcoce c¢ctecaacaa getgetcetat 5400
gccaaggaca tcoceccagceta caagagetgg gtggagagat actacgcaga catcgccaag 5460
ctcccageca tcagtgacca ggacatgaat gectaccteg ccgagcagte ccgectgeac 5520
gcegtggagt tcaacatget gagtgcecte aatgagatct actcoctatgt cagcaagtat 5580
agtgaggagce tcatcgggyge cctagagcag gatgagcagg cacggcggca geggetgget 5640
tataaggtgg agcagctcat taatgccatg tcecattgaga gctga 5685
<210> SEQ ID NO 42
<211l> LENGTH: 2163
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 42
atgccaccac cgtcagacat tgtcaaagtg gecattgagt ggecaggtgce taacgeccag 60
ctcecttgaaa tcgaccagaa acggeccctg geatccatta tcaaggaagt ttgtgatggg 120
tggtcegttge caaacccaga gtattatacce ctecgttatg cagatggtece tcagetgtac 180
atcaccgaac agactcgcag tgacattaag aatgggacaa tcttacaact ggctatctcece 240
cegteceggy ctgcacgeca gctgatggag aggacccagt catccaacat ggagaccegg 300
ctggatgecca tgaaggagct ggccaagecte tectgecgacg tgactttege tactgagtte 360
atcaacatgg atggcatcat tgtgctgaca aggctcgtgg aaagtggaac caagetcttg 420
tcccactaca gtgagatget ggeattcace ctgactgect tectagaget catggaccat 480
ggcattgtet cctgggacat ggtttcaatc acctttatta agcagattgc agggtatgtg 540
agccagcecca tggtggacgt gtcaatcctt cagaggtcce tggecatcct ggagagcatg 600
gtcttgaaca gccagagtet gtaccagaag atagccgagyg aaatcaccgt gggacagcetce 660
atctcacace tccaggtetce caaccaggag attcagacct acgccattgce actgattaat 720
gcacttttte tgaaggctece tgaggacaaa cgacaggata tggcaaatgc atttgcacag 780
aagcatctce ggtctataat cctgaatcat gtgatccgag ggaaccgcecece catcaaaact 840
gagatggcce atcagctata tgtccttcaa gtcctaacct ttaaccttct ggaagaaagg 900
atgatgacca agatggaccce caatgaccag gctcaaaggg acatcatatt tgaactgagg 960
aggattgceat ttgacgcaga gtetgatect ageaatgece ctygggagtgg gaccgaaaaa 1020
cgcaaagcca tgtacacaaa ggactacaaa atgctgggat ttaccaacca catcaatcca 1080
gccatggact ttacccagac tcctcctgga atgectggect tggacaacat gctgtacttg 1140
gctaaagtcce accaggacac ctacatccgg attgtcttgg agaacagtag ccgggaagac 1200
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aaacatgaat gcccctttgg ccgcagtgce attgagctca ccaaaatgct ctgtgaaatc 1260
ctgcaggttyg gggaactacc aaatgaagga cgcaatgact accacccgat gttcetttacce 1320
catgaccgag cctttgaaga gctctttgga atctgcatce agctgttgaa caagacctgyg 1380
aaggagatga gggcaacagc agaggacttc aacaaggtta tgcaagtcgt ccgagagcaa 1440
atcactcgag ctttgcectc caaacccaac tctttggatce agttcaagag caaattgegt 1500
agcctgagtt actctgagat tctacgactyg cgccagtotyg agaggatgag tcaggatgac 1560
ttccagtecce cgccaattgt ggagetgagyg gagaagatcce agceccgagat ccttgagcetyg 1620
atcaagcage agcgectgaa ccggetetgt gagggcagea gottecgaaa gattgggaac 1680
cgccgaagge aagaacggtt ctggtactge cggttggcac tgaaccacaa ggtcecttcac 1740
tatggtgact tggatgacaa cccacaaggyg gaggtgacat ttgaatccect gcaggagaaa 1800
attcectgttyg cagacattaa ggccattgte actgggaaag attgtceccca catgaaagag 1860
aaaagtgcte tgaaacagaa caaggaggtg ttggaattgg ccttetecat cctgtatgac 1920
cctgatgaga c¢cttaaactt catcgcacct aataaatatg agtactgcat ctggattgat 1980
ggcctcagty cocttetggyg gaaggacatyg tcecagtgage tgaccaagag tgacctggac 2040
accetgetga gecatggagat gaagetgegg ctoctggace tggagaacat ccagattcece 2100
gaagccccac cceccateee caaggagece agcagcectatyg actttgtcecta tcactatgge 2160
tga 2163
<210> SEQ ID NO 43
<211l> LENGTH: 2163
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 43
atgccaccac cgtcagacat tgtcaaagtg gecattgagt ggecaggtgce taacgeccag 60
ctcecttgaaa tcgaccagaa acggeccctg geatccatta tcaaggaagt ttgtgatggg 120
tggtcegttge caaacccaga gtattatacce ctecgttatg cagatggtece tcagetgtac 180
atcaccgaac agactcgcag tgacattaag aatgggacaa tcttacaact ggctatctcece 240
cegteceggy ctgcacgeca gctgatggag aggacccagt catccaacat ggagaccegg 300
ctggatgecca tgaaggagct ggccaagecte tectgecgacg tgactttege tactgagtte 360
atcaacatgg atggcatcat tgtgctgaca aggctcgtgg aaagtggaac caagetcttg 420
tcccactaca gtgagatget ggcattcace ctgactgcct tcctagaget catggaccat 480
ggcattgtet cctgggacat ggtttcaatc acctttatta agcagattgc agggtatgtg 540
agccagcecca tggtggacgt gtcaatcctt cagaggtcce tggecatcct ggagagcatg 600
gtcttgaaca gccagagtet gtaccagaag atagccgagyg aaatcaccgt gggacagcetce 660
atctcacace tccaggtetce caaccaggag attcagacct acgccattgce actgattaat 720
gcacttttte tgaaggctcec tgaggacaaa cgacaggata tggcaaatgc atttgcacag 780
aagcatctcc ggtctataat cctgaatcat gtgatccgag ggaaccgccc catcaaaact 840
gagatggcce atcagctata tgtccttcaa gtectaacct ttaaccttet ggaagaaagg 900
atgatgacca agatggaccc caatgaccag gctcaaaggg acatcatatt tgaactgagg 960
aggattgcat ttgacgcaga gtctgatcct agcaatgcce ctgggagtygg gaccgaaaaa 1020
cgcaaagcca tgtacacaaa ggactacaaa atgctgggat ttaccaacca catcaatcca 1080
gccatggact ttacccagac tccteoctgga atgetggect tggacaacat gctgtacttg 1140
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gctaaagtece accaggacac ctacatccgg attgtcttgg agaacagtag ccgggaagac 1200
aaacatgaat gcccctttgg ccgcagtgce attgagctca ccaaaatgct ctgtgaaatc 1260
ctgcaggttyg gggaactacc aaatgaagga cgcaatgact accacccgat gttcetttacce 1320
catgaccgag cctttgaaga gctctttgga atctgcatce agctgttgaa caagacctgyg 1380
aaggagatga gggcaacagc agaggacttc aacaaggtta tgcaagtcgt ccgagagcaa 1440
atcactcgag ctttgcectc caaacccaac tctttggatce agttcaagag caaattgegt 1500
agcctgagtt actctgagat tctacgactyg cgccagtotyg agaggatgag tcaggatgac 1560
ttccagtecce cgccaattgt ggagetgagyg gagaagatcce agceccgagat ccttgagcetyg 1620
atcaagcage agcgectgaa ccggetetgt gagggcagea gottecgaaa gattgggaac 1680
cgccgaagge aagaacggtt ctggtactge cggttggcac tgaaccacaa ggtcecttcac 1740
tatggtgact tggatgacaa cccacaaggyg gaggtgacat ttgaatccect gcaggagaaa 1800
attcectgttyg cagacattaa ggccattgte actgggaaag attgtceccca catgaaagag 1860
aaaagtgcte tgaaacagaa caaggaggtg ttggaattgg ccttetecat cctgtatgac 1920
cctgatgaga c¢cttaaactt catcgcacct aataaatatg agtactgcat ctggattgat 1980
ggcctecagty cocttetggg gaaggacatg tecagtgage tgaccaagag tgacctggac 2040
accetgetga gecatggagat gaagetgegg ctoctggace tggagaacat ccagattcece 2100
gaagccccac cccccatcee caaggagccce agcagctatg actttgtcta tcactatggce 2160
tga 2163
<210> SEQ ID NO 44
<211> LENGTH: 1899
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 44
atggagagga cccagtcatc caacatggag acccggetgg atgccatgaa ggagetggec 60
aagctetetyg ccgacgtgac tttegctact gagttcatca acatggatgg catcattgtg 120
ctgacaaggc tcgtggaaag tggaaccaag ctcttgtcce actacagtga gatgetggca 180
ttcaccectga ctgecttect agagetcatg gaccatggeca ttgtctectg ggacatggtt 240
tcaatcacct ttattaagca gattgcaggg tatgtgagec ageccatggt ggacgtgtca 300
atccttecaga ggtcectgge catcctggag agcatggtcet tgaacagcca gagtcectgtac 360
cagaagatag ccgaggaaat caccgtggga cagctcatct cacacctcca ggtctcecaac 420
caggagattc agacctacgc cattgcactg attaatgcac tttttctgaa ggctecctgag 480
gacaaacgac aggatatggc aaatgcattt gcacagaagce atctceggtce tataatcctg 540
aatcatgtga tccgagggaa ccgccccatce aaaactgaga tggcccatca gctatatgte 600
Ccttcaagtce taacctttaa ccttetggaa gaaaggatga tgaccaagat ggaccccaat 660
gaccaggctc aaagggacat catatttgaa ctgaggagga ttgcatttga cgcagagtct 720
gatcctagea atgcccctgg gagtgggacce gaaaaacgca aagccatgta cacaaaggac 780
tacaaaatyge tgggatttac caaccacate aatccageca tggactttace ccagactect 840
cctggaatge tggecttgga caacatgetg tacttggcta aagtccacca ggacacctac 900
atccggattyg tcttggagaa cagtagccgg gaagacaaac atgaatgccce ctttggeege 960
agtgccattg agctcaccaa aatgctctgt gaaatcctgce aggttgggga actaccaaat 1020
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gaaggacgca atgactacca cccgatgttc tttacccatg accgagectt tgaagagctce 1080
tttggaatct gcatccaget gttgaacaag acctggaagyg agatgagggc aacagcagag 1140
gacttcaaca aggttatgca agtcgtccga gagcaaatca ctecgagettt gcocctecaaa 1200
cccaactett tggatcagtt caagagcaaa ttgcgtagcece tgagttactc tgagattcta 1260
cgactgcgcee agtctgagag gatgagtcag gatgacttcece agtceccccgec aattgtggag 1320
ctgagggaga agatccagcec cgagatcctt gagcectgatca agcagcageg cctgaaccgy 1380
ctctgtgagyg gcagcagcett ccgaaagatt gggaaccgcece gaaggcaaga acggttectgyg 1440
tactgcecggt tggcactgaa ccacaaggte cttcactatg gtgacttgga tgacaaccca 1500
caaggggagyg tgacatttga atccctgcag gagaaaattc ctgttgcaga cattaaggcec 1560
attgtcactg ggaaagattg tccccacatyg aaagagaaaa gtgctctgaa acagaacaayg 1620
gaggtgttgyg aattggcctt ctcecatectyg tatgaccctyg atgagacctt aaacttcatce 1680
gcacctaata aatatgagta ctgcatctgg attgatggece tcagtgecct tcetggggaag 1740
gacatgtcca gtgagctgac caagagtgac ctggacaccce tgctgagcat ggagatgaag 1800
ctgcggetee tggacctgga gaacatccag attcccgaag ccccaccccece catccccaag 1860
gagccecagea gctatgactt tgtctatcac tatggcetga 1899
<210> SEQ ID NO 45
<211l> LENGTH: 2157
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 45
atgccaccac cgtcagacat tgtcaaagtg gecattgagt ggecaggtgce taacgeccag 60
ctcecttgaaa tcgaccagaa acggeccctg geatccatta tcaaggaagt ttgtgatggg 120
tggtcgttge caaacccaga gtattatacce ctececgttatg cagatggtec tcagetgtac 180
atcaccgaac agactcgcag tgacattaag aatgggacaa tcttacaact ggctatctce 240
cegteceggy ctgcacgeca gctgatggag aggacccagt catccaacat ggagaccegg 300
ctggatgecca tgaaggagct ggccaagecte tectgecgacg tgactttege tactgagtte 360
atcaacatgg atggcatcat tgtgctgaca aggctegtgg aaagtggaac caagctcttg 420
tcccatgaga tgctggecatt caccctgact gecttectag agcetcatgga ccatggeatt 480
gtctectggyg acatggttte aatcaccttt attaagcaga ttgcagggta tgtgagccag 540
cccatggtgg acgtgtcaat ccttecagagg tccctggcca tectggagag catggtettyg 600
aacagccaga gtctgtacca gaagatagce gaggaaatca ccgtgggaca gctcatctca 660
cacctccagg tcteccaacca ggagattcag acctacgcca ttgcactgat taatgcactt 720
tttctgaagyg ctectgagga caaacgacag gatatggcaa atgcatttgce acagaagcat 780
ctccocggteta taatectgaa tcatgtgate cgagggaacce gecccatcaa aactgagatg 840
gcccatcage tatatgtcct tcaagtccta acctttaacc ttctggaaga aaggatgatg 9200
accaagatgg accccaatga ccaggctcaa agggacatca tatttgaact gaggaggatt 960
gcatttgacyg cagagtctga tcctagcaat geccctggga gtgggaccga aaaacgcaaa 1020
gccatgtaca caaaggacta caaaatgctg ggatttacca accacatcaa tccagccatg 1080
gactttacce agactcectee tggaatgcetg gocttggaca acatgcetgta cttggctaaa 1140
gtccaccagyg acacctacat ccggattgtc ttggagaaca gtagccggga agacaaacat 1200
gaatgccecet ttggecgcag tgccattgag ctcaccaaaa tgcetcetgtga aatcctgeag 1260
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gttggggaac taccaaatga aggacgcaat gactaccacc cgatgttctt tacccatgac 1320
cgagcctttg aagagctctt tggaatctge atccagetgt tgaacaagac ctggaaggag 1380
atgagggcaa cagcagagga cttcaacaag gttatgcaag tcgtccgaga gcaaatcact 1440
cgagctttge c¢ctcecaaacc caactctttyg gatcagttca agagcaaatt gcgtagectyg 1500
agttactctg agattctacg actgcgccag tcectgagagga tgagtcagga tgacttccag 1560
tececcegecaa ttgtggaget gagggagaag atccagceccyg agatccttga gctgatcaag 1620
cagcagcgcee tgaaccgget ctgtgaggge agcagcttece gaaagattgg gaaccgecga 1680
aggcaagaac ggttctggta ctgccggttyg gcactgaacce acaaggtcect tcactatggt 1740
gacttggatyg acaacccaca aggggaggtyg acatttgaat ccctgcagga gaaaattect 1800
gttgcagaca ttaaggccat tgtcactggg aaagattgtce cccacatgaa agagaaaagt 1860
gctcectgaaac agaacaagga ggtgttggaa ttggecttcet ccatectgta tgaccctgat 1920
gagaccttaa acttcatcge acctaataaa tatgagtact gcatctggat tgatggectce 1980
agtgceccette tggggaagga catgtccagt gagctgacca agagtgacct ggacaccctyg 2040
ctgagcatgg agatgaagct gcggetectyg gacctggaga acatccagat tceccgaagcec 2100
ccacceecca tecccaagga geccagecage tatgactttg tetatcacta tggcetga 2157
<210> SEQ ID NO 46
<211> LENGTH: 1392
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 46
atggcggege tgagggcettt gtgeggette cggggegteyg cggececaggt gctgeggect 60
ggggetggag tccgattgee gattcagecce agcagaggtyg tteggcagtg gcagecagat 120
gtggaatggg cacagcagtt tgggggagct gttatgtace caagcaaaga aacagcccac 180
tggaagccte caccttggaa tgatgtggac cctceccaaagg acacaattgt gaagaacatt 240
accctgaact ttgggcccca acacccagea gcgeatggtg tcctgegact agtgatggaa 300
ttgagtgggg agatggtgcg gaagtgtgat cctcacatcg ggctectgeca ccgaggecact 360
gagaagctca ttgaatacaa gacctatctt caggcectte catactttga ccggctagac 420
tatgtgtcca tgatgtgtaa cgaacaggec tattctctag ctgtggagaa gttgctaaac 480
atccggecte ctecteggge acagtggate cgagtgetgt ttggagaaat cacacgtttg 540
ttgaaccaca tcatggctgt gaccacacat gccctggace ttggggecat gaccccttte 600
ttctggetgt ttgaagaaag ggagaagatg tttgagttct acgagcgagt gtcetggagec 660
cgaatgcatg ctgcttatat ccggeccagga ggagtgcacce aggacctacc ccttgggett 720
atggatgaca tttatcagtt ttctaagaac ttctctette ggcttgatga gttggaggag 780
ttgctgacca acaataggat ctggcgaaat cggacaattg acattggggt tgtaacagca 840
gaagaagcac ttaactatgg ttttagtgga gtgatgcttc ggggctcagg catccagtgg 900
gacctgcgga agacccagcece ctatgatgtt tacgaccagg ttgagtttga tgttectgtt 960
ggttetegayg gggactgeta tgataggtac ctgtgecggy tggaggagat gegecagtece 1020
ctgagaatta tcgcacagtg tctaaacaag atgcctcctg gggagatcaa ggttgatgat 1080
gccaaagtgt ctccacctaa gcgagcagag atgaagactt ccatggagtc actgattcat 1140
cactttaagt tgtatactga gggctaccaa gttcctccag gagccacata tactgccatt 1200



97

US 9,052,312 B2

98

-continued
gaggctccca agggagagtt tggggtgtac ctggtgtctg atggcagcag ccgcccttat 1260
cgatgcaaga tcaaggctcec tggttttgce catctggctyg gtttggacaa gatgtctaag 1320
ggacacatgt tggcagatgt cgttgccatc ataggtaccce aagatattgt atttggagaa 1380
gtagatcggt ga 1392
<210> SEQ ID NO 47
<21l> LENGTH: 1392
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 47
atggcggege tgagggcttt gtgeggettc cggggogtcg cggcccaggt gotgeggect 60
ggggctggag tccgattgece gattcagcece agcagaggtyg tteggcagtg gcagccagat 120
gtggaatggg cacagcagtt tgggggagct gttatgtacc caagcaaaga aacagcccac 180
tggaagcete caccttggaa tgatgtggac cctcecaaagg acacaattgt gaagaacatt 240
accctgaact ttgggcccca acacccagcea gogcatggtg tcectgcgact agtgatggaa 300
ttgagtgggyg agatggtgcyg gaagtgtgat cctcacatcg ggctectgca ccgaggcact 360
gagaagctca ttgaatacaa gacctatctt caggecctte catactttga ccggctagac 420
tatgtgtcca tgatgtgtaa cgaacaggcec tattctcetag ctgtggagaa gttgctaaac 480
atccggecte ctecteggge acagtggatc cgagtgetgt ttggagaaat cacacgtttg 540
ttgaaccaca tcatggctgt gaccacacat gccctggacce ttggggecat gaccecttte 600
ttctggctgt ttgaagaaag ggagaagatg tttgagttct acgagcgagt gtctggagec 660
cgaatgcatg ctgcttatat ccggccagga ggagtgcacce aggacctacc ccttgggcett 720
atggatgaca tttatcagtt ttctaagaac ttctctette ggettgatga gttggaggay 780
ttgctgacca acaataggat ctggcgaaat cggacaattg acattggggt tgtaacagca 840
gaagaagcac ttaactatgg ttttagtgga gtgatgettce ggggctcagg catccagtgg 900
gacctgegga agacccagcece ctatgatgtt tacgaccagg ttgagtttga tgttectgtt 960
ggttctecgag gggactgcta tgataggtac ctgtgccggg tggaggagat gcgccagtcce 1020
ctgagaatta tcgcacagtg tctaaacaag atgcctcctg gggagatcaa ggttgatgat 1080
gccaaagtgt ctccacctaa gcgagcagag atgaagactt ccatggagtc actgattcat 1140
cactttaagt tgtatactga gggctaccaa gttcctccag gagccacata tactgccatt 1200
gaggctccca agggagagtt tggggtgtac ctggtgtctg atggcagcag ccgcccttat 1260
cgatgcaaga tcaaggctcc tggttttgcc catctggctg gtttggacaa gatgtctaag 1320
ggacacatgt tggcagatgt cgttgccatc ataggtaccc aagatattgt atttggagaa 1380
gtagatcggt ga 1392
<210> SEQ ID NO 48
<211> LENGTH: 2139
<212> TYPE: DNA
<213> ORGANISM: Human
«<400> SEQUENCE: 48
atggeccgggg ggccgggece gggggagecee gcagececceg gcgeccagea cttettgtac 60
gaggtgcege cctgggtcat gtgccgette tacaaagtga tggacgocct ggagoccgec 120
gactggtgce agttcgecge cctgategtg cgcgaccaga ccgagctgeg gctgtgcgag 180
cgetecggge agegeacgge cagegtectg tggecctgga tcaaccgcaa cgecegtgtg 240
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gcecgaccteg tgcacatcct cacgcacctg cagctgctcee gtgcgcggga catcatcaca 300
gcetggcace cteecgecce gettceegtee ccaggcacca ctgccccgag gcoccagcagce 360
atccctgcac ccgccgaggc cgaggcctgg agcccccgga agttgccatc ctcagectec 420
accttcetet ccecagettt tecaggctec cagacccatt cagggcctga gctcggectg 480
gtcccaagee ctgcttecct gtggectcca ccgccatcte cagccccttc ttctaccaag 540
ccaggcccag agagctcagt gtccctcectg cagggagoce geccctttee gttttgetgg 600
cccctotgty agatttocceg gggeacccac aacttctcogg aggagctcaa gatcggggag 660
ggtggctttyg ggtgcgtgta ccgggcggtg atgaggaaca cggtgtatgc tgtgaagagg 720
ctgaaggaga acgctgacct ggagtggact gcagtgaagce agagettect gaccgaggtyg 780
gagcagctgt ccaggtttcg tcacccaaac attgtggact ttgctggcta ctgtgctcag 840
aacggcttct actgectggt gtacggcettc ctgcccaacg getcectgga ggaccgtcete 900
cactgccaga cccaggoctg cccacctote tcctggecte agegactgga catccttetg 960
ggtacagccee gggcaattca gtttcetacat caggacagee ccagectcat ccatggagac 1020
atcaagagtt ccaacgtect tcetggatgag aggctgacac ccaagctggyg agactttgge 1080
ctggeccggt tcagecgett tgccgggtec agccccagcee agagcageat ggtggeccgg 1140
acacagacag tgcggggeac cctggcectac ctgcccgagg agtacatcaa gacgggaagg 1200
ctggcetgtgg acacggacac cttcagecttt ggggtggtag tgctagagac cttggcectggt 1260
cagagggctyg tgaagacgca cggtgccagg accaagtatc tgaaagacct ggtggaagag 1320
gaggctgagyg aggctggagt ggetttgaga agcacccaga gcacactgca agcaggtetg 1380
gctgcagatg cctgggetge teccatcgece atgcagatct acaagaagca cctggacccece 1440
aggcceggge cctgeccace tgagetggge ctgggectgg gecagetgge ctgctgetge 1500
ctgcaccgee gggccaaaag gaggectect atgacccagg tgtacgagag gctagagaag 1560
ctgcaggcag tggtggeggg ggtgeccggyg cattcggagyg ccgecagcetg catcccccect 1620
tcccegecagy agaactecta cgtgtcecage actggcagag cccacagtgg ggetgeteca 1680
tggcagccce tggcagegece atcaggagcee agtgcccagg cagcagagca gctgcagaga 1740
ggccccaace ageccgtgga gagtgacgag agectaggeg gectetetge tgecctgege 1800
tcectggcact tgactccaag ctgccctcetg gacccagcac ccctcaggga ggccggetgt 1860
cctcaggggyg acacggcagg agaatcgage tgggggagtg gcccaggatce ccggeccaca 1920
gccgtggaag gactggecct tggcagctet gecatcategt cgtcagagec accgcagatt 1980
atcatcaacc ctgcccgaca gaagatggtce cagaagetgg ccctgtacga ggatggggec 2040
ctggacagcce tgcagctget gtcgtccage tcccteccag gcttgggect ggaacaggac 2100
aggcaggggc ccgaagaaag tgatgaattt cagagctga 2139
<210> SEQ ID NO 49
<211> LENGTH: 2127
<212> TYPE: DNA
«213> ORGANISM: Human
<400> SEQUENCE: 49
atggeccgggg ggccgggece gggggagecee gcagececceg gcgeccagea cttettgtac 60
gaggtgccge cctgggtcat gtgccgette tacaaagtga tggacgccct ggagcccgece 120
gactggtgee agtteggtygg gtggeggegg getgeegggy ggegggagge gegegggetce 180
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ctggegccga cgectgacgc cccecgecee gcagecgece tgategtgeg cgaccagacc 240
gagctgcgge tgtgcgagcg ctccgggcag cgcacggcca gcgtectgtg gocctggate 300
aaccgcaacg ccegtgtggc cgacctcegtg cacatcctca cgcacctgca gotgetcegt 360
gcgcgggaca tcatcacagc ctggcaccct cccgecccge ttecgtecec aggcaccact 420
gcecccgagge ccagcagcat ccctgcacce gecgaggccg aggcctggag cccccggaag 480
ttgccatect cagcctecac cttectetec ccagetttte caggetccca gacccattca 540
gggcctgage tcggectggt cccaagccct gettecctgt ggectccacc gccatcteca 600
gceccttett ctaccaagece aggcccagag agctcagtgt coctectgea gggagoccge 660
cecctttoegt tttgctggec cctetgtgag atttcocggg geacccacaa cttcteggag 720
gagctcaaga tcggggaggg tggctttggg tgcgtgtace gggcggtgat gaggaacacg 780
gtgtatgctg tgaagaggct gaaggagaac gctgacctgg agtggactgc agtgaagcag 840
agcttcctga ccgaggtgga gcagetgtec aggtttegte acccaaacat tgtggacttt 900
gctggcotact gtgctcagaa cggcttcetac tgectggtgt acggettoct goccaacgge 960
tcectggagy accgteteca ctgccagace caggectgece cacctetete ctggectcag 1020
cgactggaca tcecttetggg tacagceccegg gcaattcagt ttetacatca ggacagecce 1080
agcctecatce atggagacat caagagttcece aacgtcectte tggatgagag getgacacce 1140
aagctgggag actttggect ggcocggtte agecgetttg ccgggtecag ccccagecag 1200
agcagcatgg tggcccggac acagacagtg cggggcacce tggcctacct goccgaggag 1260
tacatcaaga cgggaaggct ggctgtggac acggacacct tcagetttgg ggtggtagtg 1320
ctagagacct tggctggtca gagggctgtg aagacgcacg gtgccaggac caagtatctyg 1380
aaagacctgg tggaagagga ggctgaggag gcetggagtgg ctttgagaag cacccagage — 1440
acactgcaag caggtctggc tgcagatgcc tgggctgcte ccatcgccat gcagatctac 1500
aagaagcacc tggaccccag gccegggece tgeccacctyg agetgggect gggectggge 1560
cagectggect getgetgecet gcaccgeegg gecaaaagga ggectcectat gacccaggag 1620
aactcctacg tgtccagcac tggcagagcc cacagtgggg ctgctccatg gcagccecctg 1680
gecagegecat caggagecag tgcccaggca gcagagcage tgcagagagg ccccaaccag 1740
ccegtggaga gtgacgagag cctaggcgge ctctectgetg ccctgegete ctggcacttg 1800
actccaagcet gecctetgga cccagcacce ctcagggagg ccggetgtec tcagggggac 1860
acggcaggag aatcgagctg ggggagtgge ccaggatcce ggcccacage cgtggaagga 1920
ctggceccttg gcagetctge atcatcgteg tcagagccac cgcagattat catcaaccct 1980
gcccgacaga agatggtcca gaagetggec ctgtacgagg atggggcecct ggacagectg 2040
cagctgetgt cgtccagete ccteccagge ttgggcectgg aacaggacag gcaggggecc 2100
gaagaaagtg atgaatttca gagctga 2127
<210> SEQ ID NO 50
<211> LENGTH: 1902
«212> TYPE: DNA
«213> ORGANISM: Human
<400> SEQUENCE: 50
atggecgggy ggccgggece gggggagoce gcagooccocg gegoccagea cttettgtac 60
gaggtgccge cctgggtcat gtgccgettc tacaaagtga tggacgccct ggagcccgece 120
gactggtgcee agttcgecge cctgategtg cgegaccaga ccgagetgeg getgtgegag 180
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cgetcoggge agegcacgge cagegtectyg tggccectgga tcaaccgcaa cgeccgtygty 240

gccgaccteg tgcacatcct cacgcacctg cagetgetcee gtgcgeggga catcatcaca 300
gectggeace ctecegecce getteegtee ccaggcacca ctgcccegag goccageage 360
atccctgeac ccgecgagge cgaggcctgg agcccccgga agttgecate ctcagectec 420
accttoctet coecagettt tocaggetcee cagacccatt cagggectga geteggecty 480
gtcccaagee ctygcttecct gtggecteca ccgecatcte cageccctte ttcetaccaag 540

ccaggcccag agagctcagt gtecctectg cagggagocce gecccttteo gttttgetgg 600
cccctectgtg agatttcceg gggcacccac aacttctegg aggagctcaa gatcggggag 660
ggtggctttyg ggtgcegtgta ccgggceggtg atgaggaaca cggtgtatgc tgtgaagagg 720
ctgaaggaga acgctgacct ggagtggact gcagtgaagce agagettect gaccgaggtyg 780
gagcagctgt ccaggtttcg tcacccaaac attgtggact ttgctggcta ctgtgctcag 840
aacggcttct actgectggt gtacggcettc ctgcccaacg getcectgga ggaccgtcete 900
cactgccaga cccaggectg cccacctete tectggecte agcegactgga catccttetg 960
ggtacagcce gggcaattca gtttcetacat caggacagcece ccagectcat ccatggagac 1020
atcaagagtt ccaacgtect tetggatgag aggctgacac c¢caagctggg agactttgge 1080
ctggeccggt tcagecgett tgccgggtec agccccagcee agagcageat ggtggeccgg 1140
acacagacag tgcggggeac cctggcectac ctgcccgagg agtacatcaa gacgggaagg 1200
ctggetgtgg acacggacac cttcagettt ggggtggtag tgctagagac cttggetggt 1260
cagagggety tgaagacgca cggtgccagg accaagtate tggtgtacga gaggctagag 1320
aagctgcagg cagtggtggc gggggtgcec gggcattcogg aggccgecag ctgcatccce 1380
ccttecccege aggagaactc ctacgtgtcce agcactggca gagcccacag tggggctget 1440
ccatggcage ccectggcage gecatcagga gecagtgece aggcagcaga gcagetgcag 1500
agaggcccca accagceegt ggagagtgac gagagcctag gecggectcete tgetgecectyg 1560
cgetectgge acttgactec aagctgecct ctggacccag caccectcag ggaggecgge 1620
tgtcectecagg gggacacgge aggagaatcg agctggggga gtggeccagg atcccggecc 1680
acagccgtgg aaggactggce ccttggcage tctgcatcat cgtcegtcaga gccaccgcag 1740
attatcatca accctgcceg acagaagatg gtccagaagce tggcectgta cgaggatggg 1800
gccctggaca gectgcaget getgtegtec agctccctece caggettggg cctggaacag 1860
gacaggcagg ggcccgaaga aagtgatgaa tttcagaget ga 1902
<210> SEQ ID NO 51

<211> LENGTH: 2082

<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 51

atggecgggg ggccgggecc gggggagccc gcagcocccocg gegcccagca cttcttgtac 60
gaggtgcege cctgggtcat gtgccgette tacaaagtga tggacgcecct ggageccgece 120
gactggtgee agtteggtgg gtggeggegg getgeegggy ggegggagge gegegggetce 180
ctggecgecga cgcectgacge ccceegecce gecagecgecee tgategtgeg cgaccagacce 240
gagctgcgge tgtgcgageg ctccgggcag cgcacggcca gcgtectgtg gccctggate 300

aaccgcaacg ccegtgtgge cgacctegtg cacatcctca cgcacctgeca getgeteegt 360
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gcgcogggaca tcatcacage ctggcaccct cccgecccge ttecgtecce aggcaccact 420
gecccgagge ccagcagcat ccctgcacce gecgaggecy aggcctggag cccccggaayg 480
ttgccatect cagcectecac cttectetee ccagetttte caggetecca gacccattca 540
gggcctgage tceggectggt cccaageccct gettecctgt ggectccacce gecatcteca 600
gcecccttett ctaccaagec aggcccagag agctcagtgt ccctectgeca gggageccge 660
ccecttteegt tttgctggece cctectgtgag attteoccggg gcacccacaa cttcetceggag 720

gagctcaaga tcggggaggg tggctttggg tgcgtgtace gggcggtgat gaggaacacg 780
gtgtatgctg tgaagaggct gaaggagaac gctgacctgg agtggactgc agtgaagcag 840
agcttcctga ccgaggtgga gcagetgtec aggtttegte acccaaacat tgtggacttt 900
gctggcotact gtgctcagaa cggcttcetac tgectggtgt acggettoct goccaacgge 960
tcectggagy accgteteca ctgccagace caggectgece cacctetete ctggectcag 1020
cgactggaca tcecttetggg tacagceccegg gcaattcagt ttetacatca ggacagecce 1080
agcctecatce atggagacat caagagttcece aacgtcectte tggatgagag getgacacce 1140
aagctygggag actttggect ggcecggtte agecgcetttyg ccggygtecag ccccagecayg 1200
agcagcatgg tggcccggac acagacagtg cggggcacce tggcctacct goccgaggag 1260
tacatcaaga cgggaaggct ggctgtggac acggacacct tcagetttgg ggtggtagty 1320
ctagagacct tggctggtca gagggctgtg aagacgcacg gtgccaggac caagtatctyg 1380
aaagacctgg tggaagagga ggctgaggag gctggagtgg ctttgagaag cacccagage 1440
acactgcaag caggtctggc tgcagatgcc tgggctgcte ccatcgccat gcagatctac 1500
aagaagcacc tgggccaget ggectgcetge tgcctgeace gecgggecaa aaggaggect 1560
cctatgacce aggagaactc ctacgtgtcc agcactggca gagcccacag tggggctget 1620
ccatggcage ccctggcage gccatcagga gcocagtgoce aggcagcaga gcagetgcag 1680
agaggccceca accagcccgt ggagagtgac gagagectag geggectcete tgetgecctyg 1740
cgetectgge acttgactec aagcetgecct ctggacccag caccectcag ggaggecgge 1800
tgtcectecagg gggacacgge aggagaatcg agctggggga gtggeccagg atcccggecc 1860
acagccgtgg aaggactggc ccttggcagce tctgcatcat cgtcgtcaga gccaccgcag 1920
attatcatca accctgcceg acagaagatg gtccagaage tggcecctgta cgaggatggg 1980
gccctggaca gectgcaget getgtegtec agctccctece caggettggg cctggaacag 2040
gacaggcagg ggcccgaaga aagtgatgaa tttcagaget ga 2082
<210> SEQ ID NO 52

<211> LENGTH: 2049

<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 52

atggccgggg ggecgggeec gggggagoce gcagceccccg gcgcccagca cttettgtac 60
gaggtgccge cctgggtcat gtgccgettc tacaaagtga tggacgccct ggagcccgece 120
gactggtgcee agttcgecge cctgategtg cgegaccaga ccgagetgeg getgtgegag 180
cgctecggge agcegecacgge cagegtectg tggecctgga tcaaccgcaa cgccegtgtyg 240
gccgaccteg tgcacatcct cacgcacctg cagctgctce gtgcgeggga catcatcaca 300

gectggeace ctecegecce getteegtee ccaggcacca ctgcccegag geccageage 360

atccetgeac cegecgagge cgaggectgg ageccccgga agttgecate ctcagectec 420
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accttoctet ccccagettt tocaggetece cagacccatt cagggectga geteggectyg 480
gtcccaagee ctgcttccct gtggectcca ccgccatcte cageccctte ttctaccaag 540

ccaggcccag agagctcagt gtccctcectg cagggagoce geccctttee gttttgetgg 600
cccctectgtg agatttcceg gggcacccac aacttctegg aggagctcaa gatcggggag 660
ggtggctttyg ggtgcgtgta ccgggcggtg atgaggaaca cggtgtatgc tgtgaagagg 720
ctgaaggaga acgctgacct ggagtggact gcagtgaagc agagcettcect gaccgaggtg 780
gagcagctgt ccaggtttcg tcacccaaac attgtggact ttgctggcta ctgtgctcag 840
aacggcttct actgecctggt gtacggcttc ctgcccaacg gctccctgga ggaccgtcete 900
cactgccaga cccaggoctg cccacctote tcctggecte agegactgga catccttetg 960
ggtacagcce gggcaattca gtttcetacat caggacagcece ccagectcat ccatggagac 1020
atcaagagtt ccaacgtect tcetggatgag aggctgacac ccaagctggyg agactttgge 1080
ctggeccggt tcagecgett tgccgggtec agccccagoe agagcageat ggtggeccgg 1140
acacagacag tgcggggeac cctggcectac ctgcccgagg agtacatcaa gacgggaagg 1200
ctggcetgtgyg acacggacac cttcagettt ggggtggtag tgctagagac cttggetggt 1260
cagagggctyg tgaagacgca cggtgccagg accaagtatc tgaaagacct ggtggaagag 1320
gaggctgagg aggctggagt ggctttgaga agcacccaga gcacactgca agcaggtcetg 1380
gctgcagatg cctgggetge teccatcgece atgcagatct acaagaagca cctggacccece 1440
aggccecggge cctgeccace tgagetggge ctgggoctgg gecagcetgge ctgctgetge 1500
ctgcaccgee gggccaaaag gaggcctect atgacccagg agaactcecta cgtgtccage 1560
actggcagag cccacagtgg ggctgctcca tggcagecce tggcagegec atcaggagee 1620
agtgcccagg cagcagagca gctgcagaga ggccccaacce ageccegtgga gagtgacgag 1680
agcctaggeg gcctetcetge tgcecctgege tcctggcact tgactccaag ctgccctetg 1740
gacccagcac ccctecaggga ggecggetgt cctcaggggyg acacggcagg agaatcgage 1800
tgggggagty gcccaggate ccggeccaca gecgtggaag gactggecct tggcagetet 1860
gcatcatcegt cgtcagagcc accgcagatt atcatcaacc ctgcccgaca gaagatggtce 1920
cagaagctgg ccctgtacga ggatggggcc ctggacagcce tgcagectget gtegtecage 1980
tcecteccag gcettgggect ggaacaggac aggcaggggce ccgaagaaag tgatgaattt 2040
cagagctga 2049
<210> SEQ ID NO 53

<211> LENGTH: 423

<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 53

atggeggeca teecctecayg cggetegete gtggecacce acgactacta ccggegecge 60
ctgggtteca cttccagcaa cagctcoctge agcagtaccyg agtgeccegyg ggaagcecatt 120
ccccaccece caggtgagtyg caggategec ccttteoteoce ceegetecte caggagetgg 180
cagecatcaay accccactte gettetetea ggtetoceca aggctgacee gggteattygy 240

tgggccagcet tetttttegg gaagtceccace cteeccgttea tggecacggt gttggagtcec 300

gcagagcact cggaacctcc ccaggcectcc agcagcatga ccgectgtgg cctggetegg 360

gacgcccega ggaagcagcee cggoggtcag tccagcacag ccagegetgg gecccegtece 420
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tga 423

<210> SEQ ID NO 54

<211> LENGTH: 213

<212> TYPE: DNA

<213 > ORGANISM: Human

<400> SEQUENCE: 54

atggcggeca tccectecag cggctegete gtggecacee acgactacta ceggegecge 60
ctgggtteca cttecagcaa cagctcectge agcagtaccyg agtgecccgyg ggaagecatt 120
ceecaccecee caggtetece caaggcetgac cegggtcatt ggtgggecag cttettttte 180
gggaagtcca cccteccace ccccaccectyg taa 213
<210> SEQ ID NO 55

<21l> LENGTH: 345

<212> TYPE: DNA

<213 > ORGANISM: Human

<400> SEQUENCE: 55

atggcggeca tccectecag cggctegete gtggecacee acgactacta ceggegecge 60
ctgggtteca cttecagecaa cagctectge agecagtacceyg agtgeccecgg ggaagecatt 120
ceecaccecee caggtetece caaggcetgac cegggtcatt ggtgggecag cttettttte 180
gggaagtcca ccoctecegtt catggecacyg gtgttggagt ccgcagagea ctceggaacct 240
cececaggect ccagcageat gaccgectgt ggectggete gggacgecee gaggaagcag 300
ceeggeggte agtecageac agecageget gggecccegt cctga 345
<210> SEQ ID NO 56

<211> LENGTH: 1203

<212> TYPE: DNA

<213> ORGANISM: Human

<400> SEQUENCE: 56

atggaggacg gcgtctatga acccccagac ctgactcegg aggagcggat ggagcetggag 60
aacatcegge ggcggaagca ggagetgetg gtggagatte agcegectgeg ggaggagcetce 120
agtgaagcca tgagcgaggt ggaggggctg gaggccaatg agggcagtaa gaccttgcaa 180
cggaaccgga agatggcaat gggcaggaag aagttcaaca tggaccccaa gaaggggatce 240
cagttcttgg tggagaatga actgectgcag aacacacccg aggagatcge ccgcttectg 300
tacaagggcyg aggggctgaa caagacagcce atcggggact acctggggga gagggaagaa 360
ctgaacctgg cagtgctcca tgcttttgtg gatctgecatg agttcaccga ccteaatctyg 420
gtgcaggcee tcaggcagtt tctatggage tttcgectac ccggagaggce ccagaaaatt 480
gaccggatga tggaggcectt cgcccagcega tactgectgt gcaaccctgg ggttttecag 540
tccacagaca cgtgctatgt gectgtectte gecgtcatca tgctcaacac cagtctecac 600
aatcccaatg tcegggacaa gccgggectg gagegcetttyg tggecatgaa ccggggcatc 660

aacgagggcg gggacctgec tgaggagctg ctcaggaacc tgtacgacag catccgaaat 720
gagcecttea agattcctga ggatgacggg aatgacctga cccacacctt cttcaacceg 780
gaccgggagyg gctggcteet gaagetgggt aggggecggyg tgaagacgtg gaageggegce 840
tggtttatce tcacagacaa ctgcctctac tactttgagt acaccacgga caaggagccc 900
cgaggaatca tcccectgga gaatctgagce atccgagagg tggacgaccc ccggaaaccg 960

aactgctttg aactttacat ccccaacaac aaggggcagce tcatcaaagce ctgcaaaact 1020
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gaggcggacg gccgagtggt
caggaggaga aggacgagtg
tatgagatgc tggcagcgag
tga

<210> SEQ ID NO 57
<211> LENGTH: 1200
<212> TYPE: DNA
<213> ORGANISM: Human
<400> SEQUENCE: 57
atggaggacg gcgtctatga
aacatccgge ggcggaagea
agtgaagcca tgagcgaggt
cggaaccgga agatggcaat
cagttcttgg tggagaatga
tacaagggcg aggggctgaa
ctgaacctgg cagtgctcca
gtgcaggece tcaggcagtt
gaccggatga tggaggectt
tccacagaca cgtgctatgt
aatcccaatyg tcegggacaa
aacgagggcg gggacctgec
gagcccttcea agattcectga
gaccgggagy getggetect
tttatcctca cagacaactg
ggaatcatce ccctggagaa
tgctttgaac tttacatccce
geggacggee gagtggtgga
gaggagaagyg acgagtggat
gagatgctgyg cagcgagaaa
<210> SEQ ID NO 58
<211> LENGTH: 498
<212> TYPE: DNA

<213> ORGANISM: Human
<400> SEQUENCE: 58
atggtcaacc ccaccgtgtt
tcctttgage tgtttgcaga
actggagaga aaggatttgg
atgtgtcagy gtggtgactt
gagaaatttyg aagatgagaa
gcaaatgctg gacccaacac

tggttggatg gcaagcatgt

ggagggaaac cacatggtgt
gatcaagtcc atccaggcgy

aaagaagcgyg atttcagtca

acccccagac ctgactccgg
ggagctgctg gtggagattce
ggaggggcty gaggecaaty
gggcaggaag aagttcaaca
actgctgcag aacacacccyg
caagacagcc atcggggact
tgcttttgtyg gatctgcatg
tctatggage tttcgectac
cgcccagega tactgectgt
gctgtectte gecgtceatca
gecegggecty gagegettty
tgaggagctyg ctcaggaace
ggatgacggg aatgacctga
gaagetgggg ggccgggtga
cctetactac tttgagtaca
tctgagecate cgagaggtgy
caacaacaag gggcagctca
gggaaaccac atggtgtacc
caagtccatce caggeggety

gaagcggatt tcagtcaaga

cttegacatt gecgtegacy

caaggtccca aagacagcag

ttataagggt tcctgettte

cacacgecat aatggcacty

cttcatecta aagcatacag

aaatggatcc cagtttttca

ggtgtttgge aaagtgaaag

accggatcte ggeccccacy
ctgtgagtgt ggacccctte

agaagaagca ggagcagccce

aggagcggat ggagetggag
agcgectgeg ggaggagcetce
agggcagtaa gaccttgcaa
tggaccccaa gaaggggatc
aggagatcgce ccgcttectg
acctggggga gagggaagaa
agttcaccga cctcaatctg
ccggagaggc ccagaaaatt
gcaaccctgg ggttttcecag
tgctcaacac cagtctccac
tggccatgaa ccggggcate
tgtacgacag catccgaaat
cccacacctt cttcaacccy
agacgtggaa gcggegetgyg
ccacggacaa ggagccccga
acgacccceg gaaaccgaac
tcaaagectg caaaactgag
ggatctegge ccccacgcag
tgagtgtgga ccccttetat

agaagcagga gcagccctga

gegageectt gggecgegte

aaaattttecyg tgctctgage

acagaattat tccagggttt

gtyggeaagte catctatggg

gtcectggcat cttgtecatyg

tctgecactge caagactgag

aaggcatgaa tattgtggag

1080

1140

1200

1203

60

120

180

240

300

360

420

480

540

600

660

780

840

900

960

1020

1080

1140

1200

60

120

180

240

300

360

420
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-continued

gccatggage getttgggte caggaatgge aagaccagca agaagatcac cattgcetgac 480

tgtggacaac tcgaataa 498

<210> SEQ ID NO 59
<211> LENGTH: 218
<212> TYPE: PRT

<213> ORGANISM: Human

<400> SEQUENCE: 59

Met Gly Thr Arg Asp Asp Glu Tyr Asp Tyr Leu Phe Lys Val Val Leu
1 5 10 15

Ile Gly Asp Ser Gly Val Gly Lys Ser Asn Leu Leu Ser Arg Phe Thr
20 25 30

Arg Asn Glu Phe Asn Leu Glu Ser Lys Ser Thr Ile Gly Val Glu Phe
35 40 45

Ala Thr Arg Ser Ile Gln Val Asp Gly Lys Thr Ile Lys Ala Gln Ile
50 55 60

Trp Asp Thr Ala Gly Gln Glu Arg Tyr Arg Ala Ile Thr Ser 2la Tyr
65 70 75 80

Tyr Arg Gly Ala Val Gly Ala Leu Leu Val Tyr Asp Ile Ala Lys His
85 90 95

Leu Thr Tyr Glu Asn Val Glu Arg Trp Leu Lys Glu Leu Arg Asp His
100 105 110

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

Arg His Leu Arg Ala Val Pro Thr Asp Glu Ala Arg Ala Phe Ala Glu
130 135 140

Lys Asn Asn Leu Ser Phe Ile Glu Thr Ser Ala Leu Asp Ser Thr 2Asn
145 150 155 160

Val Glu Glu Ala Phe Lys Asn Ile Leu Thr Glu Ile Tyr Arg Ile Val
165 170 175

Ser Gln Lys Gln Ile Ala Asp Arg Ala Ala His Asp Glu Ser Pro Gly
180 185 190

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

Pro Asn Lys Leu Gln Cys Cys Gln Asn Leu
210 215

<210> SEQ ID NO 60
<211> LENGTH: 589
<212> TYPE: PRT

<213> ORGANISM: Human

<400> SEQUENCE: 60

Met Ala Ala Ala Asp Gly Asp Asp Ser Leu Tyr Pro Ile Ala Val Leu
1 5 10 15

Ile Asp Glu Leu Arg Asn Glu Asp Val Gln Leu Arg Leu Asn Ser Ile
20 25 30

Lys Lys Leu Ser Thr Ile Ala Leu Ala Leu Gly Val Glu Arg Thr Arg
35 40 45

Ser Glu Leu Leu Pro Phe Leu Thr Asp Thr Ile Tyr Asp Glu 2Asp Glu
50 55 60

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

Gly Gly Pro Glu Tyr Val His Cys Leu Leu Pro Pro Leu Glu Ser Leu
85 90 95
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Ala

Arg

Val

Thr

145

Ala

Asp

Ala

Phe

Val

225

Glu

Trp

Ala

Asn

Lys

305

Val

Ala

Ser

Phe

Ile

385

Ser

Trp

Gln

Ala

Asn
465

Thr

Thr

Ala

Pro

130

Ser

Val

Thr

Lys

Ser

210

Glu

Ala

Arg

Val

Leu

290

Val

Ile

Asn

Pro

Leu

370

Ser

Gln

Arg

Leu

Trp
450
Leu

Ile

Arg

Val

Ile

115

Leu

Ala

Lys

Pro

Val

195

Asn

Ala

Leu

Val

Gly

275

Met

Lys

Met

Gln

Ile

355

Ala

Asn

Ser

Val

Gly

435

Leu

Lys

Ile

Met

Glu
100

Ser

Val

Ala

Met

180

Leu

Leu

Cys

Val

Arg

260

Pro

Glu

Ser

His

340

Leu

Gln

Leu

Leu

Arg

420

Val

Val

Lys

Pro

Thr
500

Glu

His

Lys

Gly

Glu

165

Val

Glu

Ala

Val

Met

245

Tyr

Glu

Asp

Phe

Gln

325

Val

Gly

Leu

Asp

Leu

405

Leu

Glu

Asp

Leu

Lys

485

Thr

Thr

Glu

Arg

Leu

150

Leu

Arg

Leu

Ser

Asn

230

Pro

Met

Ile

Cys

Cys

310

Ile

Lys

Lys

Lys

Cys

390

Pro

Ala

Phe

His

Val
470

Val

Leu

Val

His

Leu

135

Phe

Arg

Arg

Asp

Asp

215

Ile

Thr

Val

Thr

Glu

295

Glu

Leu

Ser

Asp

Asp

375

Val

Ala

Ile

Phe

Val

455

Glu

Leu

Phe

Val

Ser

120

Ala

Ser

Gln

Ala

Asn

200

Glu

Ala

Leu

Ala

Lys

280

Ala

Asn

Pro

Ala

Asn

360

Glu

Asn

Ile

Ile

Asp

440

Tyr

Lys

Ala

Cys

Arg

105

Pro

Gly

Val

Tyr

Ala

185

Val

Gln

Gln

Arg

Asp

265

Thr

Glu

Leu

Cys

Leu

345

Thr

Cys

Glu

Val

Glu

425

Glu

Ala

Phe

Met

Ile
505

Asp

Ser

Gly

Cys

Phe

170

Ala

Lys

Agp

Leu

Gln

250

Lys

Agp

Val

Ser

Ile

330

Ala

Ile

Pro

Val

Glu

410

Tyr

Lys

Ile

Gly

Ser
490

Asn

Lys

Asp

Asp

Tyr

155

Arg

Ser

Ser

Ser

Leu

235

Ala

Phe

Leu

Arg

Ala

315

Lys

Ser

Glu

Glu

Ile

395

Leu

Met

Leu

Arg

Lys

475

Gly

Val

Ala

Leu

Trp

140

Pro

Asn

Lys

Glu

Val

220

Pro

Ala

Thr

Val

Ala

300

Asp

Glu

Val

His

Val

380

Gly

Ala

Pro

Asn

Glu

460

Glu

Asp

Leu

Val

Glu

125

Phe

Arg

Leu

Leu

Ile

205

Arg

Gln

Glu

Glu

Pro

285

Ala

Cys

Leu

Ile

Leu

365

Arg

Ile

Glu

Leu

Ser

445

Ala

Trp

Pro

Ser

Glu

110

Ala

Thr

Val

Cys

Gly

190

Ile

Leu

Glu

Asp

Leu

270

Ala

Ala

Arg

Val

Met

350

Leu

Leu

Arg

Asp

Leu

430

Leu

Ala

Ala

Asn

Glu
510

Ser

His

Ser

Ser

Ser

175

Glu

Pro

Leu

Asp

Lys

255

Gln

Phe

Ser

Glu

Ser

335

Gly

Pro

Asn

Gln

2Ala

415

2Ala

Cys

Thr

His

Tyr

495

Val

Leu

Phe

Arg

Ser

160

Asp

Phe

Met

Ala

Leu

240

Ser

Lys

Gln

His

Asn

320

Asp

Leu

Leu

Ile

Leu

400

Lys

Gly

Met

Ser

2la
480

Leu

Cys
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Gly

Ala

Gln

545

Lys

Tyr

<210>
<21ll>
<212>
<213>

<400>

Gln

Gly

530

Lys

Pro

Phe

Asp

515

Asp

Ile

Ile

Ala

Ile

Pro

Gly

Leu

Gln
580

SEQUENCE :

Met Arg Thr Phe

1

Ser

Ser

Gln

Cys

65

Ala

Asp

Ala

Phe

Val

145

Glu

Trp

Ala

Asn

Lys

225

Val

Ala

Ser

Phe

Pro

Leu

Asn

50

Thr

Val

Thr

Lys

Ser

130

Glu

Ala

Arg

Val

Leu

210

Val

Ile

Asn

Pro

Leu
290

Trp

Gln

35

Ser

Ala

Lys

Pro

Val

115

Asn

Ala

Leu

Val

Gly

195

Met

Lys

Met

Gln

Ile

275

Ala

Pro

20

Ile

Trp

Cys

Ala

Met

100

Leu

Leu

Val
Arg
180

Pro

Glu

Ser

His

260

Leu

Gln

Thr Thr

Val Ala

Pro Ile

550

Glu Lys
565

Glu Ala

SEQ ID NO 61
LENGTH:
TYPE: PRT
ORGANISM: Human

509

6l

Ser Phe

Leu Gly

Pro Ser

Glu Pro

Cys Leu

70

Glu Leu
85

Val Arg

Glu Leu

Ala Ser

Val Asn

150

Met Pro
165

Tyr Met

Glu Ile

Asp Cys

Phe Cys

230
Gln Ile
245
Val Lys

Gly Lys

Leu Lys

Lys

Asn

535

Leu

Leu

Leu

Ala

Leu

Met

Ser

55

Phe

Arg

Arg

Asp

Asp

135

Ile

Thr

Val

Thr

Glu

215

Glu

Leu

Ser

Asp

Asp
295

His

520

Val

Asp

Thr

Thr

Ser

Lys

Met

40

Leu

Ser

Gln

Ala

Asn

120

Glu

Ala

Leu

Ala

Lys

200

Ala

Asn

Pro

Ala

Asn
280

Glu

Met

Arg

Asn

Gln

Val
585

Thr

Gly

25

Lys

Pro

Val

Tyr

Ala

105

Val

Gln

Gln

Arg

Asp

185

Thr

Glu

Leu

Cys

Leu
265

Thr

Cys

Leu

Phe

Ser

Asp

570

Leu

Ala

10

Pro

Met

Trp

Cys

Phe

90

Ala

Lys

Asp

Leu

Gln

170

Lys

Asp

Val

Ser

Ile
250
Ala

Ile

Pro

Pro

Asn

Thr

555

Gln

Ser

Ser

Glu

Arg

Trp

Tyr

75

Arg

Ser

Ser

Ser

Leu

155

Ala

Phe

Leu

Arg

Ala

235

Lys

Ser

Glu

Glu

Thr

Val

540

Leu

Asp

Leu

Arg

Val

Ser

Glu

60

Pro

Asn

Lys

Glu

Val

140

Pro

Ala

Thr

Val

Ala

220

Asp

Glu

Val

His

Val
300

Val

525

Ala

Gln

Val

Ala

Ser

Ser

Ser

45

Ala

Arg

Leu

Leu

Ile

125

Arg

Gln

Glu

Glu

Pro

205

Ala

Cys

Leu

Ile

Leu
285

Arg

Leu

Lys

Ser

Asp

Cys

Phe

30

Trp

Gln

Val

Cys

Gly

110

Ile

Leu

Glu

Asp

Leu

190

Ala

Ala

Arg

Val

Met
270

Leu

Leu

Arg

Ser

Glu

Val
575

Pro

15

Cys

Pro

Ser

Ser

Ser

95

Glu

Pro

Leu

Asp

Lys

175

Gln

Phe

Ser

Glu

Ser
255
Gly

Pro

Asn

Met

Leu

Val

560

Lys

Pro

Leu

Trp

Thr

Ser

80

Asp

Phe

Met

2la

Leu

160

Ser

Lys

Gln

His

Asn

240

Asp

Leu

Leu

Ile
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120

Ile

305

Ser

Trp

Gln

Ala

Asn

385

Thr

Gly

Ala

Gln

465

Lys

Tyr

Ser

Gln

Arg

Leu

Trp

370

Leu

Ile

Arg

Gln

Gly

450

Lys

Pro

Phe

Asn

Ser

Val

Gly

355

Leu

Lys

Ile

Met

Asp

435

Asp

Ile

Ile

Ala

Leu

Leu

Arg

340

Val

Val

Lys

Pro

Thr

420

Pro

Gly

Leu

Gln
500

Asp

Leu

325

Leu

Glu

Asp

Leu

Lys

405

Thr

Thr

Val

Pro

Glu

485

Glu

<210> SEQ ID NO 62

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Met Glu Leu Ile

1

Glu

Leu

Asn

Leu

65

Leu

Gln

Val

Leu

His
145

Ile

Leu

Pro

Ser

50

Thr

Ala

Thr

Ala

Ile
130

Met

Asp

Glu

Thr

35

Gln

Ser

Ile

Leu

Gly
115
Pro

Lys

Pro

Ala
20
Phe

Val

Asp

Gly

100

Ile

Gln

Glu

Glu

87¢

62

Thr

Ala

Leu

Ala

Asp

Ala

85

Thr

Ala

Leu

Ser

Gln

Cys

310

Pro

Ala

Phe

His

Val

390

Val

Leu

Thr

Ala

Ile

470

Lys

Ala

Ile

Gln

Val

Arg

Pro

70

Asn

Glu

Cys

Val

Thr
150

Leu

Val

Ala

Ile

Phe

Val

375

Glu

Leu

Phe

Lys

Asn

455

Leu

Leu

Leu

Leu

Lys

Glu

Val

55

Asp

Ala

Thr

Ala
135

Leu

Gln

Asn

Ile

Ile

Asp

360

Tyr

Lys

Ala

Cys

His

440

Val

Asp

Thr

Thr

Glu

Phe

Leu

40

Ala

Ile

Arg

Tyr

Glu

120

Asn

Glu

Asp

Glu

Val

Glu

345

Glu

Ala

Phe

Met

Ile

425

Met

Arg

Asn

Gln

Val
505

Lys

Leu

25

Ser

Ala

Lys

Arg

Arg

105

Ile

Val

Ala

Lys

Val

Glu

330

Tyr

Lys

Ile

Gly

Ser

410

Asn

Leu

Phe

Ser

Agp

490

Leu

Thr

10

Glu

Arg

Gly

Ala

Glu

90

Pro

Pro

Thr

Ile

Ser

Ile

315

Leu

Met

Leu

Arg

Lys

395

Gly

Val

Pro

Asn

Thr

475

Gln

Ser

Val

Arg

Val

Leu

Gln

75

Val

Ser

Val

Asn

Gly
155

Asn

Gly

Ala

Pro

Asn

Glu

380

Glu

Asp

Leu

Thr

Val

460

Leu

Asp

Leu

Ser

Ala

Leu

Gln

60

Tyr

Lys

Ser

Asn

Pro
140

Tyr

Glu

Ile

Glu

Leu

Ser

365

Ala

Trp

Pro

Ser

Val

445

Ala

Gln

Val

Ala

Pro

Ala

Ala

45

Ile

Gln

Asn

Ala

Gln

125

Asn

Ile

Ile

Arg

Asp

Leu

350

Leu

Ala

Ala

Asn

Glu

430

Leu

Lys

Ser

Asp

Asp

Val

30

Asn

Lys

Gln

Tyr

Ser

110

Trp

Ser

Cys

Leu

Gln

Ala

335

Ala

Cys

Thr

His

Tyr

415

val

Arg

Ser

Glu

val
495

Arg

15

Glu

Pro

Asn

Arg

Val

95

Gln

Pro

Thr

Gln

Thr

Leu

320

Lys

Gly

Met

Ser

Ala

400

Leu

Cys

Met

Leu

Val

480

Lys

Leu

Asn

Gly

Ser

Trp

80

Leu

Cys

Glu

Glu

Asp
160

2la
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Ile

Ala

Phe

Ala

225

Leu

Gly

Asp

Glu

Arg

305

Tyr

Asp

Met

Pro

Ala

385

Gln

Met

Gly

Leu

Arg

465

Ala

Tyr

Thr

Tyr

Pro
545

Val

Phe

Ile

Ala

Asp

210

Thr

Val

Pro

Glu

Glu

290

Pro

Leu

Asp

Leu

Phe

370

Ala

Leu

Lys

Arg

Ala

450

Val

Tyr

Cys

Thr

Glu
530
Ala

Leu

Asn

Gln

Thr

195

Lys

Gln

Lys

Ala

Val

275

Met

Pro

Val

Asp

Leu

355

Ile

Val

Lys

Asp

Ile

435

Pro

Ala

Glu

Leu

Asp

515

Ser

Val

Gln

Asp

Gly

180

Asn

Glu

Cys

Ile

Leu

260

Ala

Asp

Glu

Pro

Asp

340

Ala

Lys

Met

Pro

Pro

420

Leu

Ser

Ala

Ser

500

Arg

Leu

Gln

Met

Leu
580

165

Met

Ala

Ser

Pro

Met

245

Phe

Leu

Leu

His

Ile

325

Asp

Thr

Glu

Ala

Leu

405

Ser

Glu

Leu

Asn

Ala

485

Ser

Pro

Met

Lys

Glu
565

Gln

Arg

Leu

Glu

Asp

230

Ser

Ala

Gln

Ala

Thr

310

Leu

Trp

Cys

His

Phe

390

Val

Val

Leu

Gln

Val

470

Asp

Ser

Asp

Glu

Thr
550

Ser

Ser

Lys

Leu

Arg

215

Thr

Leu

Ile

Gly

Ile

295

Ser

Thr

Asn

Cys

Ile

375

Gly

Ile

Val

Leu

Cys

455

Cys

Val

Phe

Gly

Ile
535
Thr

His

Leu

Glu

Asn

200

His

Arg

Tyr

Thr

Ile

280

Glu

Lys

Gln

Pro

Glu

360

Lys

Cys

Gln

Val

Pro

440

Leu

Trp

Ala

Glu

His

520

Val

Leu

Ile

Leu

Glu

185

Ser

Phe

Val

Tyr

Ile

265

Glu

Ala

Phe

Thr

Cys

345

Asp

Asn

Ile

Ala

Arg

425

Glu

Ile

Ala

Asp

Leu

505

Gln

Lys

Val

Gln

Cys
585

170

Pro

Leu

Ile

Arg

Gln

250

Glu

Phe

Ser

Tyr

Leu

330

Lys

Agp

Pro

Leu

Met

410

Asp

Ala

Glu

Phe

Asp

490

Ile

Asn

Asn

Ile

Ser
570

Ala

Ser

Glu

Met

Val

235

Tyr

Ala

Trp

Glu

Ala

315

Thr

Ala

Ile

Asp

Glu

395

Pro

Thr

Ala

Gly

Ser

475

Gln

Val

Asn

Ser

Met
555

Thr

Thr

Asn

Phe

Gln

220

Ala

Met

Met

Ser

Ala

300

Lys

Lys

Ala

Val

Trp

380

Gly

Thr

Ala

Ile

Leu

460

Ser

Glu

Gln

Leu

Ala
540
Glu

Ser

Leu

Asn

Thr

205

Val

Ala

Glu

Lys

Asn

285

Ala

Gly

Gln

Gly

Pro

365

Arg

Pro

Leu

Ala

Asn

445

Ser

Leu

Glu

Lys

Arg

525

Lys

Arg

Asp

Gln

Val

190

Lys

Val

Leu

Thr

Ser

270

Val

Glu

Ala

Asp

Val

350

His

Tyr

Glu

Ile

Trp

430

Asp

Ala

Ala

Pro

Leu

510

Ser

Asp

Leu

Arg

Asn
590

175

Lys

Ala

Cys

Gln

Tyr

255

Asp

Cys

Gln

Leu

Glu

335

Cys

val

Arg

Pro

Glu

415

Thr

Val

Glu

Glu

2Ala

495

Leu

Ser

Cys

Gln

Ile
575

Val

Leu

Asn

Glu

Asn

240

Met

Ile

Asp

Gly

Gln

320

Asn

Leu

Leu

Asp

Ser

400

Leu

Val

Tyr

Pro

2la

480

Thr

Glu

Ala

Tyr

Gln
560

Gln

Leu
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-continued

124

Arg

Ala

Gln

625

Gly

Gly

Leu

Cys

Val

705

Ala

Asn

Asp

Tyr

Pro

785

Ile

Cys

Val

Glu

Ala
865

<210>

<400>

000

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

Lys

Ser

610

Glu

Glu

Leu

Val

Asp

690

His

Leu

Thr

Met

Thr

770

Asp

Asp

Ala

Leu

Gly

850

Thr

Val

595

Leu

Asp

Phe

Lys

Gly

675

Glu

Arg

Ala

Leu

Val

755

Gly

Val

His

Ala

Lys

835

Arg

Lys

Gln

Leu

Ala

Leu

Asn

660

Val

Ser

Ile

Gln

740

Asp

Ile

Met

Ile

Gly

820

Leu

Arg

Glu

SEQ ID NO

SEQUENCE :

<400> SEQUENCE:

His

Arg

Leu

Lys

645

Tyr

Leu

Met

Val

Gly

725

Gln

Tyr

Val

Leu

Ala

805

Leu

Val

Ser

Leu

63

63

SEQ ID NO 64
LENGTH :
TYPE: PRT
ORGANISM: Human

789

64

Gln

Met

Met

630

Ala

Cys

Gln

Lys

710

Gly

Ala

Leu

Gln

Val

790

Gly

Ile

Glu

Lys

Arg
870

Asp

Phe

615

Ala

Met

Glu

Arg

Leu

695

Pro

Glu

Ser

Asn

Gly

775

Gln

Asp

Gly

Ala

Thr

855

Lys

Ala

600

Gln

Val

Glu

Tyr

Ala

680

Leu

Gln

Phe

Gln

Glu

760

Leu

Pro

Glu

Asp

Arg

840

Asn

Leu

Leu

Ser

Ser

Ala

Gln

665

Leu

Leu

Ile

Lys

Ala

745

Leu

Lys

Arg

Asp

Leu

825

Pro

Lys

Lys

Gln

Thr

Thr

Phe

650

Val

Gln

Glu

Leu

Lys

730

Gln

Arg

Gly

Val

His

810

Cys

Met

Ala

Asn

Ile

Ala

Leu

635

Lys

Cys

Ser

Asn

Ser

715

Tyr

Val

Glu

Asp

Glu

795

Thr

Thr

Ile

Lys

Gln
875

Ser

Gly

620

Val

Pro

Leu

Asn

Leu

700

Val

Leu

Asp

Ser

Gln

780

Phe

Asp

Ala

His

Thr

860

Ala

Asp

605

Ser

Glu

Phe

Ala

Ile

685

Gly

Phe

Glu

Lys

Cys

765

Glu

Ile

Gly

Phe

Glu

845

Leu

Val

Gly

Val

Leu

Ala

€70

Ile

Asn

Gly

Val

Ser

750

Leu

Asn

Leu

Val

Gly

830

Leu

Ala

Val

Gly

Leu

Gly

655

Val

Pro

Glu

Asp

val

735

Asp

Glu

val

Ser

Val

815

Lys

Leu

Thr

Met

Val

Gly

640

Ile

Gly

Phe

Asn

Ile

720

Leu

Tyr

Ala

His

Phe

800

2la

Asp

Thr

Trp

Met Gly Thr Lys Met Ala Asp Leu Asp Ser Pro Pro Lys Leu Ser Gly

1

5

10

15

Val Gln Gln Pro Ser Glu Gly Val Gly Gly Gly Arg Cys Ser Glu Ile

20

25

30

Ser Ala Glu Leu Ile Arg Ser Leu Thr Glu Leu Gln Glu Leu Glu Ala

35

40

45
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-continued

126

Val

Asp

65

Leu

Gln

Ser

Ala

Gly

145

Arg

Gln

Ile

Ile

225

Glu

Met

Ala

Thr

Thr

305

Val

Pro

Arg

Phe

385

Gln

Met

Arg

Gln

Cys

Tyr

50

Ala

His

Leu

Ser

Ile

130

Val

Thr

Gln

Glu

Ala

210

Phe

Tyr

Val

Asp

His

290

Leu

Val

Val

Arg

Ser

370

Glu

Lys

Gln

Glu

Leu

450

Ile

Glu

Leu

Arg

Ala

Lys

115

Gln

Gln

His

Gly

Ala

195

Thr

Pro

Leu

Leu

Thr

275

Gln

Ile

Asp

Gln

Glu

355

Glu

Val

Cys

Glu

Thr
435

Thr

Gly

Arg

Leu

Met

Gly

100

Val

Arg

Thr

Arg

Lys

180

Glu

Lys

Leu

Gly
260

Leu

Pro

Asn

340

Leu

Leu

Gly

Leu

Leu
420
Val

Ser

Arg

Leu

Glu

Gly

85

Met

Arg

Ala

Ala

Tyr

165

Glu

Gln

Glu

Leu

Lys

245

Thr

Thr

Ile

Tyr

Phe

325

Asn

Asp

Tyr

Asp

Asp

405

Ile

Asn

Ser

Ala

Cys

Gln

70

Pro

Ile

Gln

Asp

Leu

150

Leu

Gly

Arg

Gly

Gly

230

Gln

Asp

Leu

Val

Leu

310

Ile

Leu

Pro

Leu

Ser

390

Lys

Gly

Lys

Met

Leu

Gly Glu Glu Lys

55

Gln

Asn

Thr

Leu

Asp

135

Arg

Cys

Ser

Leu

Asp

215

Leu

Val

Met

Leu

Glu

295

Gln

Lys

Met

Ile

Arg

375

Met

Leu

Leu

Ala

Val
455

Ser

Asn

Leu

Phe

Asp

120

Ile

Ser

Leu

Met

Lys

200

Leu

His

Ala

Ser

Phe

280

Thr

Val

Gln

Arg

Leu

360

Phe

Ala

Leu

Tyr

Val
440

Asp

Ser

Thr

Gln

Thr

105

Leu

Leu

Glu

Asp

Ile

185

Ala

Pro

Glu

Ser

Asp

265

Glu

Tyr

Glu

Arg

Asn

345

Thr

Leu

Ser

Asn

Val
425
Ala

Asp

Ser

Ile

Leu

20

Cys

Ala

Asp

Asp

Lys

170

Asp

Ile

Gln

Glu

Lys

250

Arg

Gly

Tyr

Cys

Asp

330

Ser

Glu

Lys

Glu

Asn

410

Thr

Leu

Val

Ser

Val

Glu

75

Ile

Asn

Lys

Leu

Tyr

155

Ser

Ala

Val

Val

Gly

235

Ala

Arg

Ile

Gly

Asp

315

Tyr

Thr

Val

Lys

Glu

395

Cys

Met

Asp

Phe

Ile

Val Glu Arg Glu Leu

60

Ser

Glu

Leu

Asn

Lys

140

Glu

Val

Asn

Ala

Glu

220

Leu

Glu

Ala

Ala

Pro

300

Arg

His

Thr

Thr

Arg

380

Val

Leu

Glu

Thr

Tyr
460

Asp

Lys

Gly

Ala

Arg

125

Phe

Gln

Ile

Leu

Glu

205

Arg

Arg

Glu

Ala

Arg

285

Gly

Gln

Gln

Glu

Leu

365

Ile

Lys

Leu

Glu

Tyr
445

Ile

Cys

Met

Asp

Glu

110

Leu

Cys

Ala

Glu

Lys

190

Lys

Phe

Lys

Asn

Val

270

Ile

Arg

Val

Gln

Lys

350

Met

Ser

Gln

Ser

Tyr
430
Glu

Val

Leu

Val

Ala

95

Asn

Tyr

Met

2la

Leu

175

Leu

Phe

Phe

Phe

Leu

255

Val

Leu

Glu

Phe

335

Ile

Asn

Ser

Glu

Cys

415

Phe

Lys

Lys

Cys

Thr

80

Lys

Val

Gln

Asp

Ala

160

Ser

Leu

Ala

Lys

Ser

240

Leu

Phe

Glu

Tyr

Lys

320

Arg

Glu

2la

Asp

His

400

Thr

Met

Gly

Lys

2la
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-continued

128

465

Met Ile Asn Leu Ala
485

Leu Cys Asn Lys Leu
500

Ile Gln Arg Gly Val
515

Gln Gln Gly Lys Phe
530

Lys Met Ser Phe Leu
545

Asn Ile Ser Thr Leu
565

Phe Ser Gln Gly Ile
580

Cys Leu Ser Asp Leu
595

Gln Glu Gly Leu Thr
610

Gln Pro Trp Ile Asn
625

Glu Glu Phe Asn Asp
645

Ile Leu Asn Leu Glu
660

Pro Val Ile Tyr Asp
675

Val Glu Leu Glu Lys
€90

Gly Leu Gln Phe Asp
705

Thr Val Thr Thr Trp
725

Met Ala Thr Ile Leu
740

Trp Gly Pro Asn Ser
755

Val Arg Gln Val Leu
770

Lys Arg Leu Arg Leu
785

<210> SEQ ID NO 65
<211> LENGTH: 785
<212> TYPE: PRT

470

Thr

Arg

Thr

Asp

Val

550

Lys

Gly

Ala

Glu

Ser

630

Tyr

Gln

Ser

Val

Lys

710

Thr

Asn

Gly

Ala

<213> ORGANISM: Human

<400> SEQUENCE: 65

Thr

Met

Ser

Thr

535

Thr

Lys

Gly

Ala

Leu

615

Phe

Glu

Gln

Leu

Val

695

Glu

Ile

Leu

Pro

Leu
775

Met Ala Asp Leu Asp Ser Pro

1 5

Ser Glu Gly Val Gly Gly Gly

20

Ile Arg Ser Leu Thr Glu Leu

35

Glu

Gly

Ala

520

Lys

Leu

Thr

Glu

Val

600

Asn

Phe

Ala

Met

Thr

680

Leu

Leu

Arg

Glu

Leu

760

Arg

Pro

Arg

Leu

Phe

505

Val

Gly

Asn

Leu

Gln

585

Ser

Ser

Ser

Asn

Ala

665

Gly

Lys

Arg

Asp

Arg

745

Thr

Ile

Lys

Glu

490

Pro

Asn

Ile

Asn

Glu

570

Ala

Asn

Thr

Val

Agp

650

Glu

Leu

Ser

Ser

Lys

730

Val

Trp

Asp

475

Ser

Ala

Ile

Glu

Val

555

Ser

Gln

Lys

Ala

Ser

635

Pro

Phe

Met

Thr

Leu

715

Phe

Thr

Arg

Phe

Asp

Thr

Met

Ser

540

Glu

Asp

Ala

Phe

Ile

620

His

Trp

Lys

Thr

Phe

700

Ile

Ala

Glu

Leu

Arg
780

Leu Ser Gly

10

Cys Ser Glu Ile

25

Gln Glu Leu Glu Ala

40

Phe

Thr

His

525

Thr

Val

Cys

Lys

Arg

605

Lys

Asn

Val

Ala

Ser

€85

Asn

Ala

Arg

Ile

Thr

765

Ser

Val

Ser

Arg Asp
495

Phe Gln
510

Ser Ser

Asp Glu

Cys Ser

Thr Lys
575

Phe Asp
590

Asp Leu

Pro Gln

Ile Glu

Gln Gln
655

Ser Leu
€70

Leu Val

Arg Leu

Tyr Leu

Leu Ser
735

Leu Asp
750

Pro 2Ala

Glu Asp

Gln Gln
15

Ala Glu
30

480

Val

Asp

Leu

2la

Glu

560

Leu

Ser

Leu

Val

Glu

640

Phe

Ser

Ala

Gly

Thr

720

Gln

Tyr

Glu

Ile

Pro

Leu

Val Tyr Glu Arg

45
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-continued

130

Leu

Glu

65

Gly

Met

Arg

Ala

Ala

145

Tyr

Glu

Gln

Glu

Leu

225

Lys

Thr

Thr

Ile

Tyr

305

Phe

Asn

Asp

Tyr

Asp

385

Asp

Ile

Ser

Ala

Cys

50

Gln

Pro

Ile

Gln

Asp

130

Leu

Leu

Gly

Arg

Gly

210

Gly

Gln

Asp

Leu

Val

290

Leu

Ile

Leu

Pro

Leu

370

Ser

Lys

Gly

Lys

Met

450

Leu

Gly

Gln

Asn

Thr

Leu

115

Asp

Arg

Cys

Ser

Leu

195

Asp

Leu

Val

Met

Leu

275

Glu

Gln

Lys

Met

Ile

355

Arg

Met

Leu

Leu

Ala
435

Val

Ser

Glu

Asn

Leu

Phe

100

Asp

Ile

Ser

Leu

Met

180

Leu

His

Ala

Ser

260

Phe

Thr

Val

Gln

Arg

340

Leu

Phe

Ala

Leu

Tyr
420
Val

Asp

Ser

Glu

Thr

Gln

85

Thr

Leu

Leu

Glu

Asp

165

Ile

Ala

Pro

Glu

Ser

245

Asp

Glu

Tyr

Glu

Arg

325

Asn

Thr

Leu

Ser

Asn

405

Val

Ala

Asp

Ser

Lys

Ile

70

Leu

Cys

Ala

Asp

Asp

150

Lys

Asp

Ile

Gln

Glu

230

Lys

Arg

Gly

Tyr

Cys

310

Asp

Ser

Glu

Lys

Glu

390

Asn

Thr

Leu

Val

Ser

Val

55

Glu

Ile

Asn

Lys

Leu

135

Tyr

Ser

Ala

Val

Val

215

Gly

Ala

Arg

Ile

Gly

295

Asp

Tyr

Thr

Val

Lys

375

Glu

Cys

Met

Asp

Phe

455

Ile

Val

Ser

Glu

Leu

Asn

120

Lys

Glu

Val

Asn

Ala

200

Glu

Leu

Glu

Ala

Ala

280

Pro

Arg

His

Thr

Thr

360

Arg

Val

Leu

Glu

Thr
440

Tyr

Asp

Glu

Lys

Gly

Ala

105

Arg

Phe

Gln

Ile

Leu

185

Glu

Arg

Arg

Glu

Ala

265

Arg

Gly

Gln

Gln

Glu

345

Leu

Ile

Lys

Leu

Glu
425
Tyr

Ile

Cys

Arg

Met

Asp

20

Glu

Leu

Cys

Ala

Glu

170

Lys

Lys

Phe

Lys

Asn

250

Val

Ile

Arg

Val

Gln

330

Lys

Met

Ser

Gln

Ser

410

Tyr

Glu

Val

Leu

Glu

Val

75

Ala

Asn

Tyr

Met

Ala

155

Leu

Leu

Phe

Phe

Phe

235

Leu

Ile

Val

Leu

Glu

315

Phe

Ile

Asn

Ser

Glu

395

Cys

Phe

Lys

Lys

Cys

Leu Asp Ala Leu

60

Thr

Lys

Val

Gln

Asp

140

Ala

Ser

Leu

Ala

Lys

220

Ser

Leu

Phe

Glu

Tyr

300

Lys

Arg

Glu

Ala

Asp

380

His

Thr

Met

Lys
460

Ala

Leu

Gln

Ser

Ala

125

Gly

His

Arg

Gln

Ile

205

Glu

Met

Ala

Thr

285

Thr

Val

His

Pro

Arg

365

Phe

Gln

Met

Arg

Gln
445

Cys

Met

His

Leu

Ser

110

Ile

Val

Thr

Gln

Glu

190

Ala

Phe

Tyr

Val

Asp

270

Hisg

Leu

Val

Val

Arg

350

Ser

Glu

Lys

Gln

Glu
430
Leu

Ile

Ile

Arg

Ala

95

Lys

Gln

Gln

His

Gly

175

2la

Thr

Pro

Leu

Leu

255

Thr

Gln

Ile

Asp

Gln

335

Glu

Glu

Val

Cys

Glu

415

Thr

Thr

Gly

Asn

Leu

Met

80

Gly

Val

Arg

Thr

Arg

160

Lys

Glu

Lys

Leu

Cys

240

Gly

Leu

Pro

Lys

Lys

320

Asn

Leu

Leu

Gly

Leu

400

Leu

Val

Ser

Arg

Leu
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-continued

132

465

Ala

Leu

Val

Phe

Leu

545

Leu

Ile

Leu

Thr

Asn

625

Asp

Glu

Asp

Lys

Asp

705

Trp

Leu

Ser

Leu

Leu
785

Thr

Arg

Thr

Asp

530

Val

Lys

Gly

Ala

Glu

610

Ser

Tyr

Gln

Ser

Val

690

Lys

Thr

Asn

Gly

Ala
770

Thr

Met

Ser

515

Thr

Thr

Lys

Gly

Ala

595

Leu

Phe

Glu

Gln

Leu

675

Val

Glu

Ile

Leu

Pro

755

Leu

Glu

Gly

500

Ala

Lys

Leu

Thr

Glu

580

Val

Asn

Phe

Ala

Met

660

Thr

Leu

Leu

Arg

Glu

740

Leu

Arg

Leu

485

Phe

Val

Gly

Asn

Leu

565

Gln

Ser

Ser

Ser

Asn

645

Ala

Gly

Lys

Arg

Asp

725

Arg

Thr

Ile

<210> SEQ ID NO 66

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

337

66

470

Glu

Pro

Asn

Ile

Asn

550

Glu

Ala

Asn

Thr

Val

630

Asp

Glu

Leu

Ser

Ser

710

Lys

Val

Trp

Asp

Ser

Ala

Ile

Glu

535

Val

Ser

Gln

Lys

Ala

615

Ser

Pro

Phe

Met

Thr

695

Leu

Phe

Thr

Arg

Phe
775

Met Ala Asp Leu Asp Ser Pro

1

5

Ser Glu Gly Val Gly Gly Gly

20

Ile Arg Ser Leu Thr Glu Leu

35

Asp

Thr

Met

520

Ser

Glu

Asp

Ala

Phe

600

Ile

His

Trp

Lys

Thr

680

Phe

Ile

Ala

Glu

Leu

760

Arg

Pro

Arg

Phe

Thr

505

His

Thr

Val

Cys

Lys

585

Arg

Lys

Asn

Val

Ala

665

Ser

Asn

Ala

Arg

Ile

745

Thr

Ser

Lys

Arg

490

Phe

Ser

Asp

Cys

Thr

570

Phe

Asp

Pro

Ile

Gln

650

Ser

Leu

Arg

Tyr

Leu

730

Leu

Pro

Glu

475

Asp

Gln

Ser

Glu

Ser

555

Lys

Asp

Leu

Gln

Glu

635

Gln

Leu

Val

Leu

Leu

715

Ser

Asp

Ala

Asp

Val

Asp

Leu

Ala

540

Glu

Leu

Ser

Leu

Val

620

Glu

Phe

Ser

Ala

Gly

700

Thr

Gln

Tyr

Glu

Ile
780

Leu Ser Gly

10

Cys Ser Glu Ile

25

Gln Glu Leu Glu Ala

40

Leu Cys Asn
495

Ile Gln Arg
510

Gln Gln Gly
525

Lys Met Ser

Asn Ile Ser

Phe Ser Gln

575

Cys Leu Ser
590

Gln Glu Gly
605

Gln Pro Trp

Glu Glu Phe

Ile Leu 2&sn

655

Pro Val Ile
€70

Val Glu Leu
685

Gly Leu Gln

Thr Val Thr

Met Ala Thr

735

Trp Gly Pro
750

Val Arg Gln
765

Lys Arg Leu

Val Gln Gln
15

Ser Ala Glu
30

Val Tyr Glu
45

480

Lys

Gly

Lys

Phe

Thr

560

Gly

Asp

Leu

Ile

Asn

640

Leu

Tyr

Glu

Phe

Thr

720

Ile

Asn

Val

Arg

Pro

Leu

Arg
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-continued

134

Leu

Glu

65

Gly

Met

Arg

Ala

Ala

145

Tyr

Glu

Gln

Glu

Leu

225

Lys

Thr

Thr

Ile

Tyr

305

Phe

Phe

Cys

50

Gln

Pro

Ile

Gln

Asp

130

Leu

Leu

Gly

Arg

Gly

210

Gly

Gln

Asp

Leu

Val

290

Leu

Ile

Gly Glu

Gln Asn

Asn Leu

Thr Phe
100

Leu Asp
115

Asp Ile

Arg Ser

Cys Leu

Ser Met

180

Leu Lys
195

Asp Leu

Leu His

Val Ala

Met Ser

260
Leu Phe
275
Glu Thr

Gln Val

Lys Gln

Glu Lys

Thr Ile
70

Gln Leu
85

Thr Cys

Leu Ala

Leu Asp

Glu Asp
150

Asp Lys
165

Ile Asp

Ala Ile

Pro Gln

Glu Glu
230

Ser Lys
245

Asp Arg

Glu Gly

Tyr Tyr

Glu Cys

310

Arg Asp
325

<210> SEQ ID NO 67

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Met Gly Thr Lys

1

Val

Ser

Val

Asp
65

Gln

Ala

Tyr

50

Ala

Gln Pro
20

Glu Leu
35

Glu Arg

Leu Leu

695

67

Met Ala

5

Ser Glu

Ile Arg

Leu Cys

Glu Gln
70

Val

55

Glu

Ile

Asn

Lys

Leu

135

Tyr

Ser

Ala

Val

Val

215

Gly

Ala

Arg

Ile

Gly

295

Asp

Tyr

Asp

Gly

Ser

Gly

55

Gln

Val

Ser

Glu

Leu

Asn

120

Lys

Glu

Val

Asn

Ala

200

Glu

Leu

Glu

Ala

Ala

280

Pro

Arg

His

Leu

Val

Leu

40

Glu

Asn

Glu

Lys

Gly

Ala

105

Arg

Phe

Gln

Ile

Leu

185

Glu

Arg

Arg

Glu

Ala

265

Arg

Gly

Gln

Gln

Asp

Gly

25

Thr

Glu

Thr

Arg

Met

Asp

20

Glu

Leu

Cys

Ala

Glu

170

Lys

Lys

Phe

Lys

Asn

250

Val

Ile

Arg

Val

Gln
330

Ser

10

Gly

Glu

Lys

Ile

Glu

Val

75

Ala

Asn

Tyr

Met

Ala

155

Leu

Leu

Phe

Phe

Phe

235

Leu

Ile

Val

Leu

Glu

315

Asn

Pro

Gly

Leu

Val

Glu
75

Leu Asp Ala Leu

60

Thr

Lys

Val

Gln

Asp

140

Ala

Ser

Leu

Ala

Lys

220

Ser

Leu

Phe

Glu

Tyr

300

Lys

Phe

Pro

Arg

Gln

Val

60

Ser

Leu

Gln

Ser

Ala

125

Gly

His

Arg

Gln

Ile

205

Glu

Met

Ala

Thr

285

Thr

Val

Val

Lys

Cys

Glu

45

Glu

Lys

His

Leu

Ser

110

Ile

Val

Thr

Gln

Glu

190

Ala

Phe

Tyr

Val

Asp

270

Hisg

Leu

Val

Phe

Leu

Ser

30

Leu

Arg

Met

Arg

Ala

95

Lys

Gln

Gln

His

Gly

175

2la

Thr

Pro

Leu

Leu

255

Thr

Gln

Ile

Asp

Ser
335

Ser

15

Glu

Glu

Glu

Val

Leu

Met

80

Gly

Val

Arg

Thr

Arg

160

Lys

Glu

Lys

Leu

Cys

240

Gly

Leu

Pro

Lys

Lys

320

Phe

Gly

Ile

2la

Leu

Thr
80
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-continued

136

Leu

Leu

Phe

Phe

Phe

145

Leu

Ile

Val

Leu

Glu

225

Phe

Ile

Asn

Ser

Glu

305

Cys

Phe

Lys

Lys

Cys

385

Asp

Gln

Ser

Glu

Ser
465

Lys

Asp

His

Leu

Ala

Lys

130

Ser

Leu

Phe

Glu

Tyr

210

Lys

Arg

Glu

Ala

Asp

290

His

Thr

Met

Gly

Lys

370

Ala

Val

Asp

Leu

Ala
450
Glu

Leu

Ser

Arg

Gln

Ile

115

Ile

Glu

Met

Ala

Thr

195

Thr

Val

His

Pro

Arg

275

Phe

Gln

Met

Arg

Gln

355

Cys

Met

Leu

Ile

Gln

435

Lys

Asn

Phe

Cys

Met

Glu

100

Ala

Phe

Tyr

Val

Asp

180

His

Leu

Val

Val

Arg

260

Ser

Glu

Lys

Gln

Glu

340

Leu

Ile

Ile

Gln

420

Gln

Met

Ile

Ser

Leu

Gly

85

Ala

Thr

Pro

Leu

Leu

165

Thr

Gln

Ile

Asp

Gln

245

Glu

Glu

Val

Cys

Glu

325

Thr

Thr

Gly

Asn

Asn

405

Arg

Gly

Ser

Ser

Gln
485

Ser

Pro

Glu

Lys

Leu

Cys

150

Gly

Leu

Pro

Lys

Lys

230

Asn

Leu

Leu

Gly

Leu

310

Leu

Val

Ser

Arg

Leu

390

Lys

Gly

Lys

Phe

Thr
470

Gly

Asp

Asn

Gln

Glu

Leu

135

Lys

Thr

Thr

Ile

Tyr

215

Phe

Asn

Asp

Tyr

Asp

295

Asp

Ile

Asn

Ser

Ala

375

Ala

Leu

Val

Phe

Leu
455
Leu

Ile

Leu

Leu

Arg

Gly

120

Gly

Gln

Asp

Leu

Val

200

Leu

Ile

Leu

Pro

Leu

280

Ser

Lys

Gly

Lys

Met

360

Leu

Thr

Arg

Thr

Asp

440

Val

Lys

Gly

Ala

Gln

Leu

105

Asp

Leu

Val

Met

Leu

185

Glu

Gln

Lys

Met

Ile

265

Arg

Met

Leu

Leu

Ala

345

Val

Ser

Thr

Met

Ser

425

Thr

Thr

Lys

Gly

Ala

Leu

20

Lys

Leu

His

Ala

Ser

170

Phe

Thr

Val

Gln

Arg

250

Leu

Phe

Ala

Leu

Tyr

330

Val

Asp

Ser

Glu

Gly

410

Ala

Lys

Leu

Thr

Glu

490

Val

Ile

Ala

Pro

Glu

Ser

155

Asp

Glu

Tyr

Glu

Arg

235

Asn

Thr

Leu

Ser

Asn

315

Val

Ala

Asp

Ser

Leu

395

Phe

Val

Gly

Asn

Leu

475

Gln

Ser

Glu Ala Asn Leu

Ile

Gln

Glu

140

Lys

Arg

Gly

Tyr

Cys

220

Asp

Ser

Glu

Lys

Glu

300

Asn

Thr

Leu

Val

Ser

380

Glu

Pro

Asn

Ile

Asn
460
Glu

Ala

Asn

Val

Val

125

Gly

Ala

Arg

Ile

Gly

205

Asp

Tyr

Thr

Val

Lys

285

Glu

Cys

Met

Asp

Phe

365

Ile

Ser

Ala

Ile

Glu

445

Val

Ser

Gln

Lys

Ala

110

Glu

Leu

Glu

Ala

Ala

190

Pro

Arg

His

Thr

Thr

270

Arg

Val

Leu

Glu

Thr

350

Tyr

Asp

Asp

Thr

Met

430

Ser

Glu

Asp

Ala

Phe

95

Glu

Arg

Arg

Glu

Ala

175

Arg

Gly

Gln

Gln

Glu

255

Leu

Ile

Lys

Leu

Glu

335

Tyr

Ile

Cys

Phe

Thr

415

His

Thr

Val

Cys

Lys

495

Arg

Lys

Lys

Phe

Lys

Asn

160

Val

Ile

Arg

Val

Gln

240

Lys

Met

Ser

Gln

Ser

320

Tyr

Glu

Val

Leu

Arg

400

Phe

Ser

Asp

Cys

Thr

480

Phe

Asp
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-continued

138

Leu

Gln

Glu

545

Gln

Leu

Val

Leu

Leu

625

Ser

Asp

Ala

Asp

Leu

Val

530

Glu

Phe

Ser

Ala

Gly

610

Thr

Gln

Tyr

Glu

Ile
690

Gln

515

Gln

Glu

Ile

Pro

Val

595

Gly

Thr

Met

Trp

Val

675

Lys

500

Glu

Pro

Glu

Leu

Val

580

Glu

Leu

Val

Ala

Gly

660

Arg

Arg

Gly

Trp

Phe

Asn

565

Ile

Leu

Gln

Thr

Thr

645

Pro

Gln

Leu

<210> SEQ ID NO 68

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Met Glu Phe Val

1

Val

Gln

Gln

Met

65

Thr

Leu

Glu

Ser

Asp
145

Arg

Asp

Thr

50

Arg

Leu

His

Ser

Leu
130

Ile

Val

Phe

Ser

35

Ser

Asn

Glu

Asn

Lys
115
Glu

Cys

Thr

Arg

20

Leu

Arg

Ala

Asp

Phe

100

Glu

Phe

Arg

Ser

417

Leu

Ile

Asn

550

Leu

Tyr

Glu

Phe

Thr

630

Ile

Asn

Val

Arg

Human

68

Lys

Ile

Ser

Ser

Val

Asp

His

Lys

Arg

Arg

Glu
165

Cys

Gly

Ser

Phe

Cys

70

Met

Ser

Asp

Asn

Met

150

Gln

Thr

Asn

535

Asp

Glu

Asp

Lys

Asp

615

Trp

Leu

Ser

Leu

Leu
695

Leu

Gly

Ser

Ala

55

Thr

Phe

Arg

Leu
135

Gly

Glu

Glu

520

Ser

Tyr

Gln

Ser

Val

600

Lys

Thr

Asn

Gly

Ala
680

Gly

Lys

Leu

40

Ala

Phe

Ile

Leu

Gln

120

Ala

Ile

Trp

505

Leu

Phe

Glu

Gln

Leu

585

Val

Glu

Ile

Leu

Pro

665

Leu

His

Arg

25

Lys

Val

Tyr

Ser

Tyr

105

Val

Glu

Gly

Asp

Asn

Phe

Ala

Met

570

Thr

Leu

Leu

Arg

Glu

650

Leu

Arg

Pro

10

Lys

Thr

Ile

Leu

Val

90

Gln

Leu

Lys

Met

Lys
170

Ser

Ser

Asn

555

Ala

Gly

Lys

Arg

Asp

635

Arg

Thr

Ile

Glu

Val

Cys

Gln

Val

75

Glu

Pro

Glu

Tyr

Ala

155

Tyr

Thr

Val

540

Asp

Glu

Leu

Ser

Ser

620

Lys

Val

Trp

Asp

Glu

Met

Tyr

Ala

60

Leu

Lys

Asp

Asp

Gln
140

Glu

Cys

Ala

525

Ser

Pro

Phe

Met

Thr

605

Leu

Phe

Thr

Arg

Phe
685

Phe

Pro

Lys

45

Leu

Arg

Lys

Trp

Phe

125

Thr

Phe

His

510

Ile

His

Trp

Lys

Thr

590

Phe

Ile

Ala

Glu

Leu

€70

Arg

Tyr

Lys

30

Tyr

Asp

Ala

Val

Arg

110

Pro

Val

Leu

Tyr

Lys

Asn

Val

Ala

575

Ser

Asn

Ala

Arg

Ile

655

Thr

Ser

Asn

15

Met

Leu

Gly

Leu

Pro

95

Phe

Thr

Ile

Asp

Val
175

Pro

Ile

Gln

560

Ser

Leu

Arg

Tyr

Leu

640

Leu

Pro

Glu

Leu

Asp

Asn

Glu

Asp

80

Leu

Met

Ile

2la

Lys

160

Ala
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-continued

140

Gly

Glu

Leu

Gln

225

Lys

Gln

Val

Cys

Asn

305

Ala

Ile

Asp

Gln

Ile

385

Leu

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

<400>

Leu

Asp

Phe

210

Gly

Lys

Cys

Ile

Ala

290

Asn

Val

Ile

Pro

Asn

370

Tyr

Thr

Val

Pro

195

Leu

Gly

Leu

Leu

Thr

275

Ile

Gln

Thr

Tyr

Ser

355

Leu

Leu

Thr

Gly

180

Leu

Gln

Arg

Gly

Asn

260

Tyr

Pro

Gln

Leu

Gln

340

Ser

Pro

Ser

Leu

SEQUENCE :

Met Arg Ala Ser

1

Leu

Leu

Val

Gly
65
Ser

Thr

Asp

Leu

Tyr

Phe

50

Ser

Ser

Asp

Gly

Lys

Lys

35

Asp

Leu

Leu

Arg

Ile
115

Lys
20

Gln

Leu

Pro

Ser

Lys

b

100

Thr

Ile Gly

Val Gly

Lys Thr

Glu Phe
230

Asp Phe
245

Glu Leu

Leu Ser

Gln Val

Val Phe
310

Met Met
325

Tyr Met

Ser Lys

Asn Cys

Phe Val

390

Ser Gln
405

SEQ ID NO 69
LENGTH:
TYPE: PRT
ORGANISM: Human

359

69

Gln Lys

Asp Pro

Ala Thr

Ile Asn
Lys Glu
70

Pro Ser
85

Ser Thr

Lys Ile

Leu

Glu

Asn

215

Trp

Ala

Ile

Arg

Met

295

Lys

Asp

Glu

Thr

Gln

375

Met

Val

Asp

Gly

Glu

Lys

55

Ala

Leu

Gly

Met

Ser

Asp

200

Ile

Pro

Lys

Thr

Leu

280

Ala

Gly

Ala

Glu

Arg

360

Leu

Leu

Thr

Phe

Asn

Gly
40

Ala

Ala

Glu

Phe

Phe
120

Arg

185

Thr

Ile

Gln

Pro

Asn

265

Arg

Ile

Ala

Thr

Ile

345

Gln

Ile

Leu

Glu

Glu

Glu

25

Pro

Lys

Arg

Ser

Glu
105

Asn

Leu

Glu

Arg

Glu

Glu

250

Ala

Asn

Ala

Val

Asn

330

Tyr

Ile

Ser

Ala

Asp
410

Asn

10

Val

Cys

Trp

Gln

Ser
90

Thr

Arg

Phe

Arg

Asp

Val

235

Asn

Leu

Gln

Thr

Lys

315

Met

His

Ile

Arg

Ala

395

Tyr

Ser

Lys

Asn

Asp

Asn

75

Ser

Leu

Pro

Ser Ala Ser

Ala

Tyr

220

Trp

Ile

His

Ser

Leu

300

Ile

Pro

Arg

Ser

Ser

380

Leu

Val

Met

Leu

Met

Ala

60

Tyr

Gln

Val

Lys

Asn

205

Leu

Ser

Asp

His

Val

285

Ala

Arg

Ala

Ile

Thr

365

His

Ser

Gln

Asn

Lys

Pro

45

Trp

Val

Val

Val

Lys
125

190

Ser

Glu

Arg

Leu

Ile

270

Phe

Ala

Lys

Val

Pro

350

Ile

Tyr

Trp

Thr

Gln

Leu

30

Lys

Asn

Asp

Glu

Thr
110

Lys

Glu

Met

Asp

Tyr

Ala

255

Pro

Asn

Cys

Gly

Lys

335

Asp

Arg

Ser

Gln

Gly
415

Val
15
Tyr

Pro

Ala

Leu

Pro

95

Ser

Asn

Phe

Gly

Gln

Val

240

Val

Asp

Phe

Tyr

Gln

320

Ala

Ser

Thr

Pro

Tyr

400

Glu

Lys

2la

Gly

Leu

Val

80

Gly

Glu

Ala
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-continued

142

Ile

Ser

145

Tyr

Gly

Val

Gly

Val

225

Gly

Ser

Ala

Ser

Leu

305

Glu

Gln

Leu

Asn

130

Lys

Ser

Val

Gly

Pro

210

Tyr

Gln

Pro

Gly

Thr

290

Pro

Arg

Gly

Ser

Thr

Asp

Ser

Glu

Cys

195

Ala

Ala

Ser

Ala

Glu

275

Phe

Pro

Glu

Arg

Arg
355

Glu

Asp

Gly

Glu

180

Phe

Val

Ser

Pro

Lys

260

Ala

Gln

Asn

Lys

Trp
340

Met Tyr
Ser Ile
150

Asn Asp
165

Lys Ala

Ile Asp

Gly Ile

Asp Arg
230

Glu Gly
245

Ala Thr

Cys Ala

Lys Glu

Ala Leu

310

Leu His
325

Leu Ser

Ser Lys

<210> SEQ ID NO 70

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Met Tyr His Glu

1

Ser

Lys

Ile

65

Gly

Asp

Glu

Ala

Ile

Asp

Ala

50

Asp

Ile

Arg

Gly

Thr
130

Ile

Leu

35

Lys

Phe

Ser

Ala

Cys
115

Glu

Thr

20

Thr

Asn

Pro

Val

Thr

100

Ser

Met

227

70

Ile Met

Val Leu

Asn Phe

Asn Ala

Lys Pro

70

Thr Leu

85

Phe His

Ser Tyr

Leu Ile

His

135

Leu

Lys

Phe

Ser

215

Ala

Cys

Glu

Gln

Val

295

Arg

Ala

Asp

Leu

Arg

Thr

Thr

Val

55

Leu

Leu

Thr

Thr

Phe
135

Glu

Thr

Thr

Asn

Pro

200

Val

Thr

Ser

Met

Gly

280

Trp

Ile

Val

Glu

Ala

Gly

Asp

40

Leu

Ile

Gly

Pro

Phe
120

Gly

Ile

Val

Asn

Asn

185

Lys

Thr

Phe

Ser

Leu

265

Leu

Thr

Ser

Asn

Cys
345

Leu

Asn

25

Ile

Leu

Ala

Leu

Phe
105

Pro

Lys

Met

Leu

Phe

170

Ala

Pro

Leu

His

Tyr

250

Ile

Val

Arg

Lys

Ala

330

Thr

Lys

10

Gly

Pro

Arg

Val

Phe

90

Ser

Lys

Lys

Arg

Thr

155

Thr

Val

Leu

Leu

Thr

235

Thr

Phe

Thr

Leu

Glu

315

Glu

Asn

Ala

Asp

Pro

Glu

Val

75

Asp

His

Ile

Leu

Ala

140

Gly

Asp

Leu

Ile

Gly

220

Pro

Phe

Gly

Glu

Lys

300

Val

Glu

Ala

Ala

Tyr

Gly

Phe

60

Asn

Ala

Leu

Met

Thr
140

Leu Lys Ala

Asn

Ile

Leu

Ala

205

Leu

Phe

Pro

Lys

Val

285

Ala

Ile

Cys

Val

Ser

Tyr

45

Val

Gly

Val

Gly

Ser

125

Ala

Gly

Pro

Arg

190

Val

Phe

Ser

Lys

Lys

270

Phe

Phe

Arg

Asn

Val
350

Lys

Ser

30

Val

Gly

Pro

Tyr

Gln

110

Pro

Gly

Asp

Pro

175

Glu

Val

Asp

His

Ile

255

Leu

Pro

2la

Lys

Val

335

Asn

Asp

15

Ser

Glu

Cys

2la

Ala

95

Ser

Ala

Glu

Ala

Tyr

160

Gly

Phe

Asn

2la

Leu

240

Met

Thr

Asp

Lys

Arg

320

Leu

Phe

Asp

Gly

Glu

Phe

Val

80

Ser

Pro

Lys

Ala
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-continued

144

Cys

145

Lys

Ala

Leu

Leu

Ser
225

Ala

Glu

Leu

His

Ser

210

Lys

Gln

Val

Arg

Ala

195

Asp

Leu

Gly

Trp

Ile

180

Val

Glu

Leu

Thr

165

Ser

Asn

Cys

<210> SEQ ID NO 71

<21l> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Met Ala Met Ala

1

Ser

Arg

Gln

Leu

65

Lys

Asp

Glu

Thr

145

Lys

Lys

Gly

Pro

Arg
225
Val

Phe

Ser

Ser

Thr

Val

50

Tyr

Pro

Ala

Leu

Pro

130

Ser

Asn

Ala

Asp

Pro

210

Glu

Val

Asp

His

Leu

Ala

35

Lys

Ala

Gly

Leu

Val

115

Gly

Glu

Ala

Ala

Tyr

195

Gly

Phe

Asn

Ala

Leu

Gln

20

Met

Leu

Leu

Val

Gly

100

Ser

Thr

Asp

Ile

Ser
180

Gly

Val

Gly

Val

260

Gly

394

71

Tyr

Val

Arg

Leu

Tyr

Phe

85

Ser

Ser

Asp

Gly

Asn

165

Lys

Ser

Val

Gly

Pro
245

Tyr

Gln

Val

150

Arg

Lys

Ala

Thr

Leu

Thr

Ala

Lys

Lys

70

Asp

Leu

Leu

Arg

Ile

150

Thr

Asp

Ser

Glu

Cys
230
Ala

Ala

Ser

Thr

Leu

Glu

Glu

Asn
215

Ala

Ser

Ser

Lys

55

Gln

Leu

Pro

Ser

Lys

135

Thr

Glu

Asp

Gly

Glu

215

Phe

Val

Ser

Pro

Glu

Lys

Val

Glu

200

Ala

Trp

Phe

Gln

40

Asp

Ala

Ile

Lys

Pro

120

Ser

Lys

Met

Ser

Asn

200

Lys

Ile

Gly

Asp

Glu

Val

Ala

Ile

185

Cys

Val

Arg

Pro

25

Lys

Pro

Thr

Asn

Glu

105

Ser

Thr

Ile

Tyr

Ile

185

Asp

Ala

Asp

Ile

Arg
265

Gly

Phe

Phe

170

Arg

Asn

Val

Leu

10

Val

Asp

Gly

Glu

Lys

90

Ala

Leu

Gly

Met

His

170

Ile

Leu

Lys

Phe

Ser
250

Ala

Cys

Pro

155

Ala

Lys

Val

Asn

Ala

Val

Phe

Asn

Gly

75

Ala

Ala

Glu

Phe

Phe

155

Glu

Thr

Thr

Asn

Pro
235
Val

Thr

Ser

Asp

Lys

Arg

Leu

Phe
220

Arg

Gln

Glu

Glu

60

Pro

Lys

Arg

Ser

Glu

140

Asn

Ile

Val

Asn

Asn

220

Lys

Thr

Phe

Ser

Ser

Leu

Glu

Gln

205

Leu

Arg

Leu

Asn

45

Val

Cys

Trp

Gln

Ser

125

Thr

Arg

Met

Leu

Phe

205

Ala

Pro

Leu

His

Tyr

Thr

Pro

Arg

190

Gly

Ser

Ser

His

30

Ser

Lys

Asn

Asp

Asn

110

Ser

Leu

Pro

Arg

Thr

190

Thr

Val

Leu

Leu

Thr
270

Thr

Phe

Pro

175

Glu

Arg

Arg

Cys

15

Met

Met

Leu

Met

2la

95

Tyr

Gln

Val

Lys

2Ala

175

Gly

Asp

Leu

Ile

Gly
255

Pro

Phe

Gln

160

Asn

Lys

Trp

Lys

Pro

Asn

Asn

Lys

Pro

80

Trp

Val

Val

Val

Lys

160

Leu

Asn

Ile

Leu

Ala
240
Leu

Phe

Pro
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-continued

146

Lys

Lys

305

Phe

Phe

Arg

Asn

Val
385

Ile

290

Leu

Pro

Ala

Lys

Val

370

Asn

275

Met

Thr

Asp

Lys

Arg

355

Leu

Phe

Ser

Ala

Ser

Leu

340

Glu

Gln

Leu

Pro

Gly

Thr

325

Pro

Arg

Gly

Ser

<210> SEQ ID NO 72

<211l> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Met Asn Arg Thr

1

Met

Leu

Met

Ala

65

Tyr

Gln

Val

Lys

Ala

145

Gly

Asp

Leu

Ile

Gly
225

Pro

Asn

Lys

Pro

50

Trp

Val

Val

Val

Lys

130

Leu

Asn

Ile

Leu

Ala

210

Leu

Phe

Gln

Leu

35

Lys

Asn

Asp

Glu

Thr

115

Lys

Lys

Gly

Pro

Arg
195
Val

Phe

Ser

Val

20

Tyr

Pro

Ala

Leu

Pro

100

Ser

Asn

Ala

Asp

Pro

180

Glu

Val

Asp

His

364

72

Ala

Lys

Ala

Gly

Leu

Val

85

Gly

Glu

Ala

Ala

Tyr

165

Gly

Phe

Asn

Ala

Leu
245

Ala

Glu

310

Phe

Pro

Glu

Arg

Arg
390

Met

Leu

Leu

Val

Gly

70

Ser

Thr

Asp

Ile

Ser

150

Gly

Val

Gly

230

Gly

Lys

295

Ala

Gln

Asn

Lys

Trp

375

Lys

Arg

Leu

Tyr

Phe

55

Ser

Ser

Asp

Gly

Asn

135

Lys

Ser

Val

Gly

Pro

215

Tyr

Gln

280

Ala

Cys

Lys

Ala

Leu

360

Leu

Ser

Ala

Lys

Lys

40

Asp

Leu

Leu

Arg

Ile

120

Thr

Asp

Ser

Glu

Cys

200

Ala

Ala

Ser

Thr

Ala

Glu

Leu

345

His

Ser

Lys

Ser

Lys

25

Gln

Leu

Pro

Ser

Lys

105

Thr

Glu

Asp

Gly

Glu

185

Phe

Val

Ser

Pro

Glu

Gln

Val

330

Arg

Ala

Asp

Leu

Gln

10

Agp

Ala

Ile

Lys

Pro

90

Ser

Lys

Met

Ser

Asn

170

Lys

Ile

Gly

Asp

Glu
250

Met

Gly

315

Trp

Ile

Val

Glu

Lys

Pro

Thr

Asn

Glu

75

Ser

Thr

Ile

Tyr

Ile

155

Asp

Ala

Asp

Ile

Arg
235

Gly

Leu

300

Leu

Thr

Ser

Asn

Cys
380

Asp

Glu

Lys

60

Ala

Leu

Gly

Met

His

140

Ile

Leu

Lys

Phe

Ser
220

Ala

Cys

285

Ile

Val

Arg

Lys

Ala

365

Thr

Phe

Asn

Gly

45

Ala

Ala

Glu

Phe

Phe

125

Glu

Thr

Thr

Asn

Pro

205

Val

Thr

Ser

Phe

Thr

Leu

Glu

350

Glu

Asn

Glu

Glu

30

Pro

Lys

Arg

Ser

Glu

110

Asn

Ile

Val

Asn

Asn

190

Lys

Thr

Phe

Ser

Gly

Glu

Lys

335

Val

Glu

Ala

Asn

15

val

Cys

Trp

Gln

Ser

95

Thr

Arg

Met

Leu

Phe

175

Ala

Pro

Leu

His

Tyr
255

Lys

Val

320

2la

Ile

Cys

Val

Ser

Lys

Asn

Asp

Asn

80

Ser

Leu

Pro

Arg

Thr

160

Thr

Val

Leu

Leu

Thr

240

Thr
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-continued

148

Phe Pro Lys Ile Met Ser
260

Gly Lys Lys Leu Thr Ala
275

Glu Val Phe Pro Asp Ser
290

Lys Ala Phe Ala Lys Leu
305 310

Val Ile Arg Lys Arg Glu
325

Glu Cys Asn Val Leu Gln
340

Ala Val Val Asn Phe Leu
355

<210> SEQ ID NO 73
<21l> LENGTH: 241
<212> TYPE: PRT

<213> ORGANISM: Human

<400> SEQUENCE: 73

Met Phe Asn Arg Pro Lys
1 5

His Glu Ile Met Arg Ala
20

Ile Thr Val Leu Thr Gly
35

Leu Thr Asn Phe Thr Asp
50

Lys Asn Asn Ala Val Leu
65 70

Phe Pro Lys Pro Leu Ile
85

Ser Val Thr Leu Leu Gly
100

Ala Thr Phe His Thr Pro
115

Cys Ser Ser Tyr Thr Phe
130

Glu Met Leu Ile Phe Gly
145 150

Gln Gly Leu Val Thr Glu
165

Val Trp Thr Arg Leu Lys
180

Arg Ile Ser Lys Glu Val
195

Ala Val Asn Ala Glu Glu
210

Agp Glu Cys Thr Asn Ala
225 230

Leu

«<210> SEQ ID NO 74
«211> LENGTH: 1225

Pro

Gly

Thr

295

Pro

Arg

Gly

Ser

Lys

Leu

Asn

Ile

Leu

Ala

Leu

Phe

Pro

135

Lys

Val

Ala

Ile

Cys
215

Val

Ala

Glu

280

Phe

Pro

Glu

Arg

Arg
360

Lys

Lys

Gly

40

Pro

Arg

Val

Phe

Ser

120

Lys

Lys

Phe

Phe

Arg

200

Asn

Val

Lys

265

Ala

Gln

Asn

Lys

Trp

345

Lys

Asn

Ala

25

Asp

Pro

Glu

Val

Asp

105

His

Ile

Leu

Pro

Ala

185

Lys

Val

Asn

Ala

Cys

Lys

Ala

Leu

330

Leu

Ser

Ala

10

Ala

Tyr

Gly

Phe

Asn

90

Ala

Leu

Met

Thr

Asp

170

Lys

Arg

Leu

Phe

Thr

Ala

Glu

Leu

315

His

Ser

Lys

Ile

Ser

Tyr

Gly

Val

75

Gly

Val

Gly

Ser

Ala

155

Ser

Leu

Glu

Gln

Leu
235

Glu Met Leu

Gln

Val

300

Arg

Ala

Asp

Leu

Asn

Lys

Ser

Val

60

Gly

Pro

Tyr

Gln

Pro

140

Gly

Thr

Pro

Arg

Gly

220

Ser

Gly

285

Trp

Ile

Val

Glu

Thr

Asp

Ser

45

Glu

Cys

Ala

Ala

Ser

125

Ala

Glu

Phe

Pro

Glu
205

Arg

Arg

270

Leu

Thr

Ser

Asn

Cys
350

Glu

Asp

30

Gly

Glu

Phe

Val

Ser

110

Pro

Lys

Ala

Gln

Asn

190

Lys

Trp

Lys

Ile

Val

Arg

Lys

Ala

335

Thr

Met

15

Ser

Asn

Lys

Ile

Gly

95

Asp

Glu

Ala

Cys

Lys

175

2Ala

Leu

Leu

Ser

Phe

Thr

Leu

Glu

320

Glu

Asn

Tyr

Ile

Asp

Ala

Asp

80

Ile

Arg

Gly

Thr

2la

160

Glu

Leu

His

Ser

Lys
240
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-continued

150

<212» TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Met Phe Ala Arg

1

Val

Pro

Ser

Leu

65

Glu

Ser

Ile

Arg

Gly

145

Lys

Thr

Thr

Arg

Pro

225

Pro

Ser

Gln

Gly

Ser

305

Val

Val

Ile

Ser

Leu
385

Pro

Gly

Ala

50

Thr

Arg

Ala

Glu

Ser

130

Glu

Pro

Leu

Gln

Ala

210

Pro

Asp

Thr

Gly

Ala

290

Arg

Ser

Gln

Gly

Glu
370

Gln

Asp

Leu

35

Ile

Arg

Cys

Glu

Asp

115

Leu

Arg

Glu

Ala

Ala

195

Gly

Arg

Ala

Leu

Gly

275

Thr

Leu

Ser

Ser

Thr
355

Gln

Arg

Gln
20
Asn

Leu

Glu

Glu

100

Glu

Gln

Pro

Gly

Leu

180

Arg

His

Glu

Pro

Pro

260

Ser

Ala

Ala

Thr
340

Pro

Human

74

Lys

Pro

Thr

Ala

Leu

Leu

85

Gln

Leu

Glu

Ser

Ser

165

Gly

Ala

Leu

Pro

Pro

245

Ala

Pro

Ala

Lys

Gly

325

Ile

Ala

Ser

Gly

Pro

Ser

Ser

Ser

Glu

70

Gly

Phe

Thr

Ser

Leu

150

Phe

Glu

Thr

Ala

Phe

230

Ala

Pro

Thr

Ala

Ser

310

Leu

Ser

Thr

Lys

Ser
390

Pro

Ser

Asn

Val

55

Ala

Ser

Gln

Thr

Gly

135

Leu

Gln

Thr

Gly

Gly

215

Ala

Ala

Pro

Lys

Pro

295

Tyr

Ser

Ser

Leu

His
375

Leu

Gly

Ala

Gly

40

Lys

Glu

Glu

Trp

Gly

120

Ile

Ser

Tyr

Thr

Gln

200

Pro

Pro

Ala

Arg

Leu

280

Arg

Ser

Pro

Ser

Ser
360

Ser

Ala

Ala

Ser

25

Asp

Glu

Arg

Thr

Gln

105

Leu

Leu

Gln

Pro

Pro

185

Ser

Glu

Ser

Ala

Gly

265

Gln

Gly

Thr

Ile

Pro
345
Pro

Gln

Ala

Ala

10

Glu

Gly

Gln

Gln

Gly

20

Ser

Glu

Agp

Ser

Ala

170

Ser

Phe

Pro

Leu

Ala

250

Gly

Arg

Ser

Ser

Arg

330

Ile

Thr

Glu

Gly

Pro

Lys

Ser

Glu

Ile

75

Ser

Gln

Leu

Pro

Ala

155

Ser

Gln

Ser

Ala

Gly

235

Ala

Ser

Gly

Ser

Ser

315

Val

His

Lys

Leu

Ser
395

Leu

Thr

Glu

Leu

60

Val

Met

Asp

Val

Gln

140

Leu

Tyr

Leu

Gln

Pro

220

Ser

Leu

Pro

Gly

Pro

300

Pro

Thr

Gln

Arg

Tyr

380

Arg

Gly

Ser

Thr

45

Gln

Ala

Ser

Gly

Asp

125

Asp

Gln

His

Pro

Gly

205

Pro

Ala

Tyr

Leu

Ser

285

Lys

Ile

Ser

Leu

Leu
365

Ala

Ala

Ala

Ser

30

Glu

Phe

Ser

Ser

Gln

110

Ser

Tyr

Leu

Ser

Ala

190

Thr

Pro

Phe

Tyr

Ala

270

Ala

Gln

Asn

Pro

Ser
350
Val

Thr

Ser

Met

15

Leu

Thr

Glu

Gln

Met

95

Lys

Cys

Ser

Asn

Asn

175

Arg

Thr

Pro

His

Ser

255

Ala

Pro

Ser

Ile

Pro

335

Ser

His

Ala

Tyr

Pro

Ser

Thr

Arg

Leu

80

Ser

Asp

Ile

Thr

Ser

160

Gln

Gly

Ser

Pro

Leu

240

Ser

Pro

Glu

Pro

Val

320

Thr

Thr

Ala

Thr

Ser
400
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-continued

152

Ser

Glu

Pro

Asp

465

Ala

Ser

Glu

Leu

Phe

545

Leu

Gly

Leu

Val

Pro

Pro

Gln

705

Asp

Ser

Arg

Met
785

Lys

Gln

His

Met

Thr

450

Ser

Ala

Asn

Ser

Ala

530

Gly

Gln

Cys

Ile

Arg

610

Asp

Val

Thr

Ile

His

690

Leu

Val

Gly

Ser

Asn
770

Gly

Asp

His

His

Arg

435

Gly

Val

Ala

Tyr

Pro

515

Arg

Trp

Phe

Phe

Gln

595

Ser

Asp

Arg

Gly

Ile

675

Ser

His

Ser

Leu

Glu

755

Leu

Thr

Ala

Gly

Ile

420

Ser

Thr

Pro

Ala

Ala

500

Ser

Arg

Pro

Gly

580

Leu

Ala

Asn

Leu

Val

660

Gln

Gly

Ser

Ser

Thr

740

Ile

Ser

Asp

Glu

His

405

Asp

Leu

Tyr

Leu

Thr

485

Asp

Ser

Pro

Asp

Ser

565

Asp

Leu

Cys

Lys

Leu

645

Leu

Asp

Trp

Ser

Ala

725

Asp

Asp

Tyr

Glu

Ser
805

Leu

Pro

Ser

Arg

Gln

470

Phe

Pro

Ser

Pro

550

Val

Asn

Val

Gly

Ile

630

Arg

Trp

Ala

Glu

Gln

710

Gly

Ala

Ser

Arg

Leu

790

Ser

Gly

Ile

Gln

Thr

455

Arg

Gln

Tyr

Ser

Ile

535

Glu

Gln

Lys

Asp

Ala

615

Lys

Asn

Leu

Asn

695

Val

Glu

Leu

Lys

Leu

775

Asp

Gly

Pro

Tyr

Ser

440

Ser

Thr

Arg

Arg

Gly

520

Asp

Leu

Ser

Ile

Leu

600

Leu

Leu

Thr

Leu

Ala

680

Ser

Leu

Glu

Leu

Thr

760

Ala

Gly

Cys

Glu

Glu

425

Gln

Thr

Gly

Ala

Gln

505

Pro

Ser

Pro

Asn

Lys

585

Leu

Arg

Lys

Thr

Ser

665

Val

Pro

Arg

Ala

Tyr

745

Val

Ala

Leu

Trp

Leu

410

Asp

Gly

Ala

Ser

Ser

490

Leu

Ala

Ile

Glu

Ala

570

Ala

Asp

Asn

Asn

Asp

650

Ser

Leu

Leu

Asn

Arg

730

Val

Glu

Glu

Leu

Gly
810

Arg

Arg

Asp

Pro

Gln

475

Tyr

Gln

Leu

Gln

Val

555

Ala

Glu

His

Leu

Cys

635

Leu

Cys

Thr

Gln

Ala

715

Arg

Ile

Asn

Thr

Cys

795

Lys

Ala

Val

Pro

Ser

460

His

Ala

Tyr

Pro

Lys

540

Ile

Ala

Ile

Arg

Val

620

Gly

Glu

Asp

Asn

Asp

700

Thr

Arg

Gln

Cys

Ser
780

Gly

Lys

Leu

Tyr

Leu

445

Ser

Gly

Ala

Cys

Pro

525

Asp

Gln

Tyr

Arg

Met

605

Tyr

Ile

Ala

Ala

685

Asp

Gly

Met

Ser

Val

765

Gln

Glu

Lys

Gln

Gln

430

Pro

Pro

Pro

Gly

Pro

510

Glu

Pro

Met

Leu

Arg

590

Thr

Gly

Ile

Arg

Leu

€70

Val

Arg

Cys

Arg

Ala

750

Cys

Gly

Ala

Lys

Ser

415

Lys

Pro

Gly

Gln

Pro

495

Ser

Gly

Arg

Leu

Gln

575

Gln

Glu

Lys

Pro

Glu

655

Lys

Ile

Lys

Leu

Glu

735

Leu

Ile

Gln

Asn

Lys
815

Pro

Pro

2la

Val

Asn

480

Ala

Val

Thr

Glu

Gln

560

His

Gly

Val

2la

2la

640

Leu

Met

Ile

Ile

Arg

720

Cys

Gly

Leu

His

Gly

800

Lys
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-continued

154

Lys

Glu

Pro

Gly

865

Ser

Leu

Ala

Ile

945

Thr

Ile

Ala

Ser

Ser

Ser

Arg

Lys

Tyr

Thr

Gly

Pro

Pro

Asp

Leu

Ala

Ala

Ser

Pro

Tyr

850

Ala

Val

Val

Thr

Gly

930

Asn

Ala

Ala

Ser

Ser

1010

Leu
1025

Ser
1040

Arg
1055

Ser
1070

Glu
1085

His
1100

Ala
1115

Ala
1130

Val
1145

Phe
1160

Gln
1175

Gly
1190

Arg
1205

Ser

Gln

Pro

835

Leu

Ala

Tyr

Glu

Ala

915

Lys

Ser

Val

Lys

Lys
995

Asp
820

Thr

Gln

Gly

Leu

Gly Ala

Ile Arg

Leu
900

885

Leu

Leu Arg

Tyr Ala

Asn

Ala
980

Ser Lys Gly Asp

Asn

Cys
965

Leu

Trp

Ile

Leu

Leu

870

Ala

Arg

Asn

Met

Thr

950

Thr

Arg

Gln

Ser

855

Gln

Ala

Ile

Met

Arg

935

Ala

Leu

Asp

Asp Gly Val

825

Met Leu Trp

840

Glu Cys Ser

Asn Leu Ala

Val Arg Lys

Gly

Pro

His

Asn

Ala

Leu Pro Asp

Pro Ser

845

Pro Asp

860

875

890

Asp Asn Asp

905

Ala Leu Asp

920

Lys

Asp Leu Val

Ser Lys Ala

His Glu Val

Glu

Arg

Val

His

Met

Gly Ser

Lys Gly

Val Val

Arg Asn

925

Arg Leu

940

955

970

Ala Gly Gly

985

1000

Gln Val Leu Asn Ser

Tyr

Ser

Thr

Ala

Arg

Gly

Gln

Pro

Pro

Gln

Val

Leu

Pro

Pro

Lys

Thr

Pro

Ser

Lys

Ala

Asn

Ala

Gln

Asn

His

Lys

Tyr

Asp

Lys

Ile

Ser

Ala

Thr

Lys

Thr

Glu

Glu

Ser

His

Ser

Ser

Ser

Asp

Glu

Ile

Pro

Asp

Gly

Gly

Asp

Pro

Thr

Arg

Thr

Glu

Trp

1015

Gly
1030

2rg
1045

Ser
1060

2la
1075

Tyr
1090

Glu
1105

Ile
1120

Ile
1135

Ser
1150

Arg
1165

Pro
1180

Gly
1195

Leu
1210

Val

Ile

Ser Asp

Thr Lys

Glu Lys

10

830

Ile Val

Cys

Ala

Lys

Thr Leu Glu

Trp Lys

Leu Pro
895

Cys Ala

910

Trp
880

Ile

Val

Lys Glu Leu

Pro Gly Cly

Asp Thr

Asn Met
975

Leu Val

990

05

Val
960

Glu

Gly

His Ser Pro Lys Val Val Lys Ala

Met Trp Gln Tyr Arg Asp Leu Arg

Trp Ser

Asp Arg

Pro Val

Ser Pro

Glu Cys

His Thr

Ser Thr

Lys His

Arg Lys

Asn Tyr

Pro Ala

Asn Tyr

Asn Tyr

Gln

Gln

Arg

Arg

Thr

Ser

Leu

Asn

Asp

Asp

Ser

Val

Glu

Tyr

Arg

Val

Glu

Gly

Arg

Tyr

Gln

Tyr

Glu

Glu

Asp

Thr

1020
His
1035

Pro
1050

Ser
1065

Met
1080

Ser
1095

Lys
1110

Arg
1125

Val
1140

Glu
1155

Ser
1170

Tyr
1185

Phe
1200

Ser
1215

Phe Val

Tyr Ser

Pro Asn

Ile Ser

Asn Ala

Asp Ala

Asn Ser

Ser Ala

Thr Tyr

Phe Phe

Thr Met

Tyr Ser

His Tyr

Ala

Ser

Asn

Leu

Thr

Met

Tyr

Gln

Gln

Glu

His

Ala

Pro
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-continued

156

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

<400>

1220

SEQUENCE:

Met Phe Ala Arg

1

Val

Pro

Ser

Leu

65

Glu

Ser

Ile

Arg

Gly

145

Lys

Thr

Thr

Arg

Pro

225

Pro

Ser

Gln

Gly

Ser
305
Val

Val

Ile

Pro

Gly

Ala

50

Thr

Arg

Ala

Glu

Ser

130

Glu

Pro

Leu

Gln

Ala

210

Pro

Asp

Thr

Gly

Ala

290

Arg

Ser

Gln

Gly

Asp

Leu

35

Ile

Arg

Cys

Glu

Asp

115

Leu

Arg

Glu

Ala

Ala

195

Gly

Arg

Ala

Leu

Gly

275

Thr

Leu

Ser

Ser

Thr
355

Gln
20
Asn

Leu

Glu

Glu

100

Glu

Gln

Pro

Gly

Leu

180

Arg

His

Glu

Pro

Pro

260

Ser

Ala

Ala

Thr
340

1225

SEQ ID NO 75
LENGTH:
TYPE: PRT
ORGANISM: Human

1167

75

Lys Pro Pro

Pro Ser Ser

Thr Ser Asn

Ala Ser Val

55

Leu Glu Ala
70

Leu Gly Ser
85

Gln Phe Gln

Leu Thr Thr

Glu Ser Gly

135

Ser Leu Leu
150

Ser Phe Gln
165

Gly Glu Thr

Ala Thr Gly

Leu Ala Gly
215

Pro Phe Ala
230

Pro Ala Ala
245

Ala Pro Pro

Pro Thr Lys

Ala Ala Pro
295

Lys Ser Tyr
310

Gly Leu Ser
325

Ile Ser Ser

Ala Thr Leu

Gly

Ala

Gly

40

Lys

Glu

Glu

Trp

Gly

120

Ile

Ser

Tyr

Thr

Gln

200

Pro

Pro

Ala

Arg

Leu

280

Arg

Ser

Pro

Ser

Ser
360

Ala

Ser

25

Asp

Glu

Arg

Thr

Gln

105

Leu

Leu

Gln

Pro

Pro

185

Ser

Glu

Ser

Ala

Gly

265

Gln

Gly

Thr

Ile

Pro
345

Pro

Ala

10

Glu

Gly

Gln

Gln

Gly

20

Ser

Glu

Agp

Ser

Ala

170

Ser

Phe

Pro

Leu

Ala

250

Gly

Arg

Ser

Ser

Arg
330

Ile

Thr

Pro

Lys

Ser

Glu

Ile

75

Ser

Gln

Leu

Pro

Ala

155

Ser

Gln

Ser

Ala

Gly

235

Ala

Ser

Gly

Ser

Ser
315
Val

His

Lys

Leu

Thr

Glu

Leu

60

Val

Met

Asp

Val

Gln

140

Leu

Tyr

Leu

Gln

Pro

220

Ser

Leu

Pro

Gly

Pro

300

Pro

Thr

Gln

Arg

Gly

Ser

Thr

45

Gln

Ala

Ser

Gly

Asp

125

Asp

Gln

His

Pro

Gly

205

Pro

Ala

Tyr

Leu

Ser

285

Lys

Ile

Ser

Leu

Leu
365

Ala

Ser

30

Glu

Phe

Ser

Ser

Gln

110

Ser

Tyr

Leu

Ser

Ala

190

Thr

Pro

Phe

Tyr

Ala

270

Ala

Gln

Asn

Pro

Ser

350

Val

Met

15

Leu

Thr

Glu

Gln

Met

95

Lys

Cys

Ser

Asn

Asn

175

Arg

Thr

Pro

His

Ser

255

2Ala

Pro

Ser

Ile

Pro

335

Ser

His

Pro

Ser

Thr

Arg

Leu

80

Ser

Asp

Ile

Thr

Ser

160

Gln

Gly

Ser

Pro

Leu

240

Ser

Pro

Glu

Pro

Val

320

Thr

Thr

Ala
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-continued

158

Ser

Leu

385

Ser

Glu

Pro

Asp

465

Ala

Ser

Glu

Leu

Phe

545

Leu

Gly

Leu

Val

Pro

Pro

Gln

705

Asp

Ser

Arg

Met

Glu

370

Gln

Gln

His

Met

Thr

450

Ser

Ala

Asn

Ser

Ala

530

Gly

Gln

Cys

Ile

Arg

610

Asp

Val

Thr

Ile

His

690

Leu

Val

Gly

Ser

Asn
770

Gly

Gln

Arg

His

His

Arg

435

Gly

Val

Ala

Tyr

Pro

515

Arg

Trp

Phe

Phe

Gln

595

Ser

Asp

Arg

Gly

Ile

675

Ser

His

Ser

Leu

Glu
755

Leu

Thr

Tyr

Pro

Gly

Ile

420

Ser

Thr

Pro

Ala

Ala

500

Ser

Arg

Pro

Gly

580

Leu

Ala

Asn

Leu

Val

660

Gln

Gly

Ser

Ser

Thr
740
Ile

Ser

Asp

Ser

Gly

His

405

Asp

Leu

Tyr

Leu

Thr

485

Asp

Ser

Pro

Asp

Ser

565

Asp

Leu

Cys

Lys

Leu

645

Leu

Asp

Trp

Ser

Ala

725

Asp

Asp

Tyr

Glu

Lys

Ser

390

Leu

Pro

Ser

Arg

Gln

470

Phe

Pro

Lys

Ser

Pro

550

Val

Asn

Val

Gly

Ile

630

Arg

Trp

Ala

Glu

Gln

710

Gly

Ala

Ser

Arg

Leu

His

375

Leu

Gly

Ile

Gln

Thr

455

Arg

Gln

Tyr

Ser

Ile

535

Glu

Gln

Lys

Asp

Ala

615

Ala

Lys

Asn

Leu

Asn

695

Val

Glu

Leu

Lys

Leu
775

Asp

Ser

Ala

Pro

Tyr

Ser

440

Ser

Thr

Arg

Arg

Gly

520

Asp

Leu

Ser

Ile

Leu

600

Leu

Leu

Thr

Leu

Ala

680

Ser

Leu

Glu

Leu

Thr
760

Ala

Gly

Gln

Ala

Glu

Glu

425

Gln

Thr

Gly

Ala

Gln

505

Pro

Ser

Pro

Asn

Lys

585

Leu

Arg

Lys

Thr

Ser

665

Val

Pro

Arg

Ala

Tyr
745
Val

Ala

Leu

Glu

Gly

Leu

410

Asp

Gly

Ala

Ser

Ser

490

Leu

Ala

Ile

Glu

Ala

570

Ala

Asp

Asn

Asn

Asp

650

Ser

Leu

Leu

Asn

Arg

730

Val

Glu

Glu

Leu

Leu

Ser

395

Arg

Arg

Asp

Pro

Gln

475

Tyr

Gln

Leu

Gln

Val

555

Ala

Glu

His

Leu

Cys

635

Leu

Cys

Thr

Gln

Ala

715

Arg

Ile

Asn

Thr

Cys

Tyr

380

Arg

Ala

Val

Pro

Ser

460

His

Ala

Tyr

Pro

Lys

540

Ile

Ala

Arg

Val

620

Gly

Glu

Asp

Asn

Asp

700

Thr

Arg

Gln

Cys

Ser

780

Gly

Ala Thr Ala

Ala

Leu

Tyr

Leu

445

Ser

Gly

Ala

Cys

Pro

525

Asp

Gln

Tyr

Arg

Met

605

Tyr

Gly

Ile

Ala

Ala

685

Asp

Gly

Met

Ser

Val
765

Gln

Glu

Ser

Gln

Gln

430

Pro

Pro

Pro

Gly

Pro

510

Glu

Pro

Met

Leu

Arg

590

Thr

Gly

Ile

Arg

Leu

€70

Val

Arg

Cys

Arg

Ala
750
Cys

Gly

Ala

Tyr

Ser

415

Lys

Pro

Gly

Gln

Pro

495

Ser

Gly

Arg

Leu

Gln

575

Gln

Glu

Lys

Pro

Glu

655

Lys

Ile

Lys

Leu

Glu

735

Leu

Ile

Gln

Asn

Thr

Ser

400

Pro

Pro

2la

Val

Asn

480

Ala

Val

Thr

Glu

Gln

560

His

Gly

Val

2la

2la

640

Leu

Met

Ile

Ile

Arg

720

Cys

Gly

Leu

His

Gly
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160

-continued
785 790 795 800
Lys Asp Ala Glu Ser Ser Gly Cys Trp Gly Lys Lys Lys Lys Lys Lys
805 810 815
Lys Ser Gln Asp Gln Trp Ser Val Tyr Ile Arg Ala Ala Val Arg Lys
820 825 830
Glu Lys Gly Leu Pro Ile Leu Val Glu Leu Leu Arg Ile Asp Asn Asp
835 840 845
Arg Val Val Cys Ala Val Ala Thr Ala Leu Arg Asn Met Ala Leu Asp
850 855 860
Val Arg Asn Lys Glu Leu Ile Gly Lys Tyr Ala Met Arg Asp Leu Val
865 870 875 880
His Arg Leu Pro Gly Gly Asn Asn Ser Asn Asn Thr Ala Ser Lys Ala
885 890 895
Met Ser Asp Asp Thr Val Thr Ala Val Cys Cys Thr Leu His Glu Val
900 905 910
Ile Thr Lys Asn Met Glu Asn Ala Lys Ala Leu Arg Asp Ala Gly Gly
915 920 925
Ile Glu Lys Leu Val Gly Ile Ser Lys Ser Lys Gly Asp Lys His Ser
930 935 940
Pro Lys Val Val Lys Ala Ala Ser Gln Val Leu Asn Ser Met Trp Gln
945 950 955 960
Tyr Arg Asp Leu Arg Ser Leu Tyr Lys Lys Asp Gly Trp Ser Gln Tyr
965 970 975
His Phe Val Ala Ser Ser Ser Thr Ile Glu Arg Asp Arg Gln Arg Pro
980 985 990
Tyr Ser Ser Ser Arg Thr Pro Ser Ile Ser Pro Val Arg Val Ser Pro
995 1000 1005
Asn Asn Arg Ser Ala Ser Ala Pro Ala Ser Pro Arg Glu Met Ile
1010 1015 1020
Ser Leu Lys Glu Arg Lys Thr Asp Tyr Glu Cys Thr Gly Ser Asn
1025 1030 1035
Ala Thr Tyr His Gly Ala Lys Gly Glu His Thr Ser Arg Lys Asp
1040 1045 1050
Ala Met Thr Ala Gln 2Asn Thr Gly Ile Ser Thr Leu Tyr Arg Asn
1055 1060 1065
Ser Tyr Gly Ala Pro Ala Glu Asp Ile Lys His Asn Gln Val Ser
1070 1075 1080
Ala Gln Pro Val Pro Gln Glu Pro Ser Arg Lys Asp Tyr Glu Thr
1085 1090 1095
Tyr Gln Pro Phe Gln Asn Ser Thr Arg Asn Tyr Asp Glu Ser Phe
1100 1105 1110
Phe Glu Asp Gln Val His His Arg Pro Pro Ala Ser Glu Tyr Thr
1115 1120 1125
Met His Leu Gly Leu Lys Ser Thr Gly Asn Tyr Val Asp Phe Tyr
1130 1135 1140
Ser Ala Ala Arg Pro Tyr Ser Glu Leu Asn Tyr Glu Thr Ser His
1145 1150 1155
Tyr Pro Ala Ser Pro Asp Ser Trp Val
1160 1165

<210> SEQ ID NO 76
<211> LENGTH: 26
«<212> TYPE: PRT
«213> ORGANISM: Human

6
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-continued

162

<400> SEQUENCE:

Met Gln Gly Ser

1

Arg

Val

Thr

Glu

65

Arg

Met

Leu

Ile

Glu

145

Glu

Glu

Ile

Ile

Glu

225

Lys

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

<400>

Phe

Lys

Val

50

Ser

Pro

Ala

Glu

Leu

130

Ala

Lys

Gln

Cys

Arg

210

Pro

Val

Lys

Leu

Arg

35

Asp

Leu

Ile

Thr

Leu

115

Asn

Glu

Glu

Tyr

His

195

Met

Arg

Phe

Lys

Gln
20

Leu

Tyr

Asp

100

Ile

Leu

Gln

Gly

Ile

180

Ser

His

Cys

Asp

Ser
260

SEQUENCE :

Pro Tyr Pro Leu

1
His

Arg

Asp

Ala

65

Leu

Met

Arg

Val

50

Thr

Glu

Gln

Phe

35

Lys

Val

Ser

Gly

20

Leu

Arg

Asp

Leu

76

Thr

Leu

Gln

Leu

Ile

Ala

85

Phe

Ile

Val

Val

Glu

165

Arg

Leu

Leu

Pro

Pro

245

Leu

SEQ ID NO 77
LENGTH :
TYPE: PRT
ORGANISM:

145

Arg

Leu

Thr

Glu

Glu

70

Leu

Ala

Asp

Asp

Leu

150

Phe

Glu

Leu

Pro

His

230

Glu

Arg

Human

77

Ala

5

Ser

Gln

Leu

Lys

Tyr
85

Arg

Thr

Leu

Gln

Leu

70

Ile

Arg

Met

His

Asp

55

Ile

Val

Glu

Ser

Gln

135

Gln

Thr

Thr

Ile

Cys

215

Cys

Lys

Ser

Trp

Arg

Leu

Thr

55

Glu

Glu

Met

Thr

Cys

40

Phe

Lys

Asn

Asn

Glu

120

Leu

Lys

Leu

Tyr

Gln

200

Val

Asn

Glu

Arg

Asp

Arg

Met

40

His

Asp

Ile

Gly

His

25

Tyr

Ile

Arg

Leu

Glu

105

Thr

Lys

Phe

His

Pro

185

Gly

Ala

Asp

Arg

Gln
265

Ala

Met

25

Thr

Cys

Phe

Lys

Val

10

Gly

Lys

Asn

Gly

Ala

20

Leu

Gly

Gly

Val

Gly

170

Asp

Gln

Lys

Tyr

Glu

250

His

Leu

10

Gly

His

Tyr

Ile

Arg
90

Met

Val

Val

Asn

Val

75

Thr

Asp

Phe

Lys

Gln

155

Arg

Ala

Ser

Tyr

Trp

235

Ser

Gly

Val

Gly

Lys

Asn

75

Gly

Thr

Leu

His

Ile

60

Thr

Thr

Leu

Ala

Lys

140

Asn

Ala

Val

Cys

Phe

220

Pro

Gly

Leu

Met

Val

Val

60

Asn

Val

Asp

Glu

Asp

45

Asn

Glu

Ser

Phe

Ser

125

Met

Lys

Ile

Lys

Glu

205

Gln

His

Val

Pro

Thr

Leu

45

Hig

Ile

Thr

Val

Glu

30

Arg

Ser

Asp

Ile

Arg

110

Ser

Arg

Trp

Leu

Ile

190

Thr

Ser

Glu

Leu

Val

Asp

30

Glu

Asp

Asn

Glu

His

15

Trp

Asn

Val

Asp

Ser

95

Lys

Thr

Lys

Leu

Glu

175

Cys

Cys

Asn

Ile

Lys
255

Arg

15

val

Glu

Arg

Ser

Asp
95

Arg

Asp

2la

Leu

Gly

80

Lys

Ala

Asn

Lys

Ile

160

Met

Asn

Gly

Ala

Pro

240

Ser

Ser

His

Trp

Asn

Val

80

Asp
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-continued

164

Gly

Lys

Ala

Tyr
145

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

<400>

Arg Pro Ile Tyr Ala

100

Met Ala Thr Asp Phe

115

Leu Glu Leu Ile Ile

130

SEQUENCE :

Val His Leu Ala

1

Leu

Met

Val

Val

65

Asn

Val

Thr

Asp

Phe

145

Lys

Thr

Pro

Thr

Leu

50

His

Ile

Thr

Thr

Leu

130

Ala

Lys

Ser

Val

Asp

35

Glu

Asp

Asn

Glu

Ser

115

Phe

Ser

Met

Gly

Arg

20

Val

Glu

Arg

Ser

Asp

100

Ile

Arg

Ser

Arg

SEQ ID NO 78
LENGTH:
TYPE: PRT
ORGANISM: Human

179

78

Thr

Ser

His

Trp

Asn

Val

85

Asp

Ser

Lys

Thr

Lys
165

<210> SEQ ID NO 79

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Met Glu Trp Trp

1

Leu

Lys

Cys

Leu
65

Leu

Val

Ser

50

Thr

Pro

Phe

35

Ser

Pro

Ser

20

Ile

Gln

Phe

392

Val

His

Arg

Asp

Ala

70

Leu

Gly

Ala

Asn
150

Human

79

Ala

Ala

Asp

Asn

Arg

Ser

Gln

Gln

Cys

Gly
70

Leu

Asp
135

Ser

Met

Arg

Val

55

Thr

Glu

Arg

Met

Leu

135

Ile

Glu

Ser

Gly

Ile

Ser

55

Gly

Val
Glu
120

Ser

Ala

Gln

Phe

40

Lys

Val

Ser

Pro

Ala

120

Glu

Leu

Ala

Pro

Arg

Asn

40

Cys

Ile

Asn
105

Asn

Glu

Ser

Gly

25

Leu

Arg

Asp

Leu

Ile

105

Thr

Leu

Asn

Arg

Leu

Gln

25

Arg

Tyr

Ser

Leu

Glu

Thr

Ala

10

Ser

Gln

Leu

Lys

Tyr

90

Tyr

Asp

Ile

Leu

Cys
170

Arg

10

Lys

Ser

His

Arg

Ala

Leu

Leu

Ala

Thr

Leu

Gln

Leu

75

Ile

Ala

Phe

Ile

Val

155

Cys

Leu

Glu

Leu

Gly

Lys
75

Thr

Asp

Arg
140

Trp

Arg

Leu

Thr

60

Glu

Glu

Leu

Ala

Asp

140

Asp

Arg

Trp

Ser

Glu

Val

60

Met

Thr
Leu
125

Leu

Asp

Arg

Met

45

His

Asp

Ile

Val

Glu

125

Ser

Gln

Ser

Leu

Gly

Asn

45

Ile

Met

Ser
110
Phe

Pro

Ala

Met

30

Thr

Cys

Phe

Lys

Asn

110

Asn

Glu

Leu

Leu

Leu

Ser

30

Tyr

Glu

Ala

Ile

Arg

Gln

Leu

15

Gly

His

Tyr

Ile

Arg

95

Leu

Glu

Thr

Lys

Phe
175

Leu

15

Lys

Glu

Glu

Glu

Ser

Lys

Thr

Gly

Val

Gly

Lys

Asn

80

Gly

Ala

Leu

Gly

Gly

160

Lys

Phe

Trp

Pro

Asp

Val
80
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-continued

166

Val

Tyr

Ile

Ile

145

Tyr

Tyr

Arg

Phe

Ser

225

Ala

Val

Gly

Leu

Leu

305

Val

Glu

Asp

Phe

Pro
385

Arg

Arg

Phe

Asn

130

Pro

Pro

Pro

Ser

Arg

210

Arg

Trp

His

Val

Val

290

Lys

Gln

Ile

Asp

Leu

370

Lys

Arg

Glu

Ile

115

Val

Val

Ala

Thr

Ala

195

Gly

Lys

Lys

Leu

Ala

275

Phe

Pro

Glu

Ala

Ile

355

Ser

Met

Asn

100

Leu

Arg

Phe

Trp

Gly

180

Ala

Ser

Asn

Ser

Val

260

Ala

His

Trp

Leu

Glu

340

Thr

Leu

Leu

85

Asp

Glu

Asp

Ser

Thr

165

Leu

Gln

Arg

Pro

Met

245

Asp

Ser

Val

Val

Leu

325

Arg

Cys

Asn

Lys

<210> SEQ ID NO 80

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

411

80

Gly

Cys

Val

Tyr

Phe

150

Phe

Gly

Trp

Thr

Lys

230

Lys

His

Phe

Gly

His

310

Gln

Gly

Tyr

Val

Thr
390

Met Arg Arg Arg Arg Ala

1

5

Lys Phe Val Leu Val Val

20

Tyr Gln Tyr Ala Gly Pro

35

Ala Pro Pro Asp Asp Leu

50

Thr

Met

Ile

Pro

135

Ser

Trp

Arg

Pro

Ser

215

Leu

Asp

Cys

Arg

Asp

295

Tyr

Phe

Ser

Trp

Thr

375

Glu

Gly

Ala

Gly

Asp
55

His

Phe

Gly

120

Gln

Lys

Glu

Trp

Trp

200

Pro

Val

Thr

Lys

Phe

280

Glu

Ile

Val

Gln

Glu

360

Arg

Leu

Gly

Gly

Leu

40

Leu

Tyr

Pro

105

Arg

Val

Thr

Gly

Asp

185

Lys

Glu

Asp

Leu

Tyr

265

Lys

Trp

Pro

Lys

Phe

345

Asn

Arg

Arg
Ser
25

Ser

Phe

Gln

20

Ser

Leu

Pro

Ser

Gly

170

Leu

Lys

Arg

Ala

Gly

250

Lys

His

Leu

Val

Ala

330

Ile

Leu

Lys

Thr
10
Val

Leu

Pro

Ile

Arg

Pro

Lys

Glu

155

Pro

Phe

Lys

Asp

Glu

235

Lys

Tyr

Leu

Glu

Lys

315

Asn

Arg

Leu

Gly

Met

Cys

Gly

Thr

Thr Lys Asn Arg

Cys

Asp

Trp

140

Tyr

Ala

Arg

Asn

Pro

220

Tyr

Pro

Leu

Phe

Phe

300

Thr

Asp

Asn

Ser

Tyr
380

Val

Phe

Ala

Pro
60

Ser

Met

125

Met

His

Val

Glu

Ser

205

Leu

Thr

Ala

Phe

Leu

285

Phe

Asp

Asp

His

Glu

365

Asp

Glu

Met

Pro

45

Asp

Gly

110

Glu

Glu

Asp

Trp

Asp

190

Thr

Ile

Lys

Ala

Asn

270

Cys

Tyr

Leu

Val

Leu

350

Tyr

Gln

Arg
Leu
30

Gly

Pro

95
Val

Met

Pro

Ile

Pro

175

Leu

2la

Leu

Asn

Lys

255

Phe

Gly

Pro

Ser

2Ala

335

Gln

Ser

Ile

Ala
15
Ile

Gly

His

Leu

Glu

Val

2la

Met

160

Ile

Val

Tyr

Leu

Gln

240

Asp

Arg

Ser

Gln

Asn

320

Gln

Met

Lys

Ile

Ser

Leu

Arg

Tyr
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-continued

168

Glu

65

Phe

Thr

Glu

Arg

Trp

145

Pro

Lys

Ser

Tyr

225

Cys

Leu

Arg

Ala

Glu

305

Ser

Ile

Asp

Glu

Glu

385

Glu

Lys

Asp

Gly

Val

Pro

130

Ser

Gly

Phe

Glu

Met

210

Glu

Pro

Ser

Ala

Phe

290

Arg

Thr

Glu

Leu

Gln

370

Ala

Asp

Lys

Met

Gly

Pro

115

Asn

Cys

Val

Tyr

Trp

195

Cys

Gly

Tyr

Leu

Gln

275

Phe

Thr

Arg

Glu

Phe

355

Arg

Leu

Tyr

Tyr

Thr

100

Arg

Gly

Leu

Tyr

180

Arg

Asp

Thr

Asn

Val

260

Leu

Gly

Phe

Ala

Leu

340

Gln

Leu

Pro

Met

Tyr

Gly

85

Thr

Asp

Arg

Leu

Asp

165

Ile

His

Gly

Asp

Leu

245

Gly

Leu

Leu

Asn

Gly

325

Asn

Gln

Arg

Arg

Ser
405

<210> SEQ ID NO 81

«211> LENGTH:

«212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

464

81

Phe

70

Asp

Phe

Cys

Glu

His

150

Arg

Thr

Val

Arg

Trp

230

Ala

Cys

Leu

Thr

Leu

310

Gly

Asp

Arg

Ser

Glu

390

His

Pro

Asp

Gly

Arg

Thr

135

Arg

Leu

Gln

Thr

215

Ser

Asn

Tyr

Glu

Glu

295

Lys

Val

Leu

Tyr

Arg

375

Asp

Ile

Val

Val

Arg

Pro

120

Trp

Asp

Asp

Leu

Arg

200

Pro

Gly

Asn

Asn

Ser

280

Phe

Phe

Glu

Asp

Gln

360

Glu

Ala

Ile

Arg

Ile

His

105

Gly

Leu

Trp

Ser

Arg

185

Gly

Thr

Cys

Arg

Leu

265

Ala

Gln

Ile

Val

Met

345

Tyr

Glu

Asp

Glu

Glu

Val

20

Leu

Gln

Phe

Thr

Ala

170

Agp

Ala

Pro

Thr

Gln

250

Ser

Lys

Arg

Arg

Asp

330

Gln

Lys

Arg

Glu

Lys
410

Leu

75

Phe

Val

Lys

Ser

Glu

155

Ala

Pro

Thr

Glu

Leu

235

Val

Phe

Lys

Lys

Pro

315

Glu

Leu

Arg

Leu

Pro

395

Trp

Glu

Leu

Gln

Lys

Arg

140

Leu

Leu

Val

Trp

Glu

220

Gln

Arg

Ile

Asn

Thr

300

Phe

Asp

Tyr

Gln

Leu

380

Gly

Arg

His

Asn

Cys

125

Phe

Thr

Arg

Ser

Lys

205

Leu

Glu

Met

Pro

Leu

285

Gln

Met

Thr

Asp

Leu

365

His

Arg

Ser

Ile

Val

110

Thr

Ser

Asn

Thr

Arg

190

Thr

Pro

Phe

Leu

Glu

270

Arg

Tyr

Gln

Ile

Tyr

350

Glu

Arg

Val

Leu

Gln

95

Arg

Cys

Thr

Cys

Pro

175

Tyr

Ser

Pro

Met

2la

255

Gly

Gly

Leu

Tyr

Arg

335

2Ala

Arg

2Ala

Pro

Arg

80

Lys

Leu

Tyr

Gly

Val

160

Arg

Leu

Leu

Cys

Asp

240

Asp

Lys

Met

Phe

Asn

320

Arg

Lys

Arg

Lys

Thr
400

Met Thr Ser Cys Arg Cys Ser Val Thr Ser Arg Ser Leu Trp Pro Ala

1

5

10

15

Leu Ala Pro Arg Arg Cys Gln His Thr Ser Pro Ala Ser Ala Gln Cys
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-continued

170

Lys

Pro

Leu

65

Pro

Thr

Val

Lys

His

145

Thr

Ala

Ala

Gly

Val

225

Asn

Gln

Asp

Thr

Leu

305

Glu

Gln

Val

Pro
385
Cys

Leu

Cys

Gln

Ile

50

Leu

Asp

Gln

Arg

Ala

130

His

Phe

Lys

Thr

Thr

210

Asp

Asp

Val

Ala

Gln

290

Cys

Gly

Lys

Ala

Ser

370

Arg

Gly

Val

Pro

Asp

35

Ile

Leu

Leu

Asn

His

115

Gly

Thr

Asp

Met

Lys

195

Leu

Leu

His

Leu

Ile

275

His

Phe

Gly

Ala

His

355

Ser

Pro

Gln

Thr

Pro
435

20

Phe

Gln

Leu

Ala

100

Ala

Val

Asp

Asp

Ile

180

Ala

Ser

Gly

Gln

Ser

260

Val

Leu

Leu

Gly

Gly

340

Arg

Pro

Ala

Leu

420

Leu

Ala

Thr

Ser

Asp

85

Asp

Cys

Leu

Val

Asp

165

Val

Phe

Arg

Gly

Met

245

Thr

Arg

Thr

Ala

Ala

325

Val

Pro

Arg

Cys

Arg

405

Gly

Ser

Cys

Ala

Leu

70

Ala

Glu

Leu

Pro

Val

150

Ile

Gln

Leu

Leu

Leu

230

Arg

Leu

Ala

Ser

Leu

310

Val

Gln

Ser

Pro

Gly
390
Gly

Glu

Pro

Arg

Trp

55

Asn

Gln

Ala

Lys

Leu

135

Arg

Arg

Glu

Asp

Ala

215

Ser

Asp

Arg

Gly

Pro

295

Arg

Ala

Lys

Arg

Asp

375

Thr

Ala

Ser

Ile

Phe

40

Lys

Ala

Gly

Asp

His

120

Leu

Glu

Val

Asn

Asn

200

Ile

Ile

Gln

Ala

Gly

280

Gln

Lys

Ala

Gln

Ser

360

Leu

Trp

Thr

Cys

Ser
440

25

Leu

Leu

Leu

Leu

Leu

105

Glu

Thr

Ala

Pro

Lys

185

Pro

Arg

Leu

Ser

Ile

265

Thr

Val

Pro

Leu

Ala

345

Pro

Pro

Val

Trp

Asp

425

Ser

Ala

Ala

Ser

Gln

20

Thr

Gln

Gly

Cys

Phe

170

Gly

Gly

Asn

Val

Gly

250

Ala

Glu

Cys

Asp

Gln

330

Cys

Ser

Thr

Val

Arg
410

Ser

Val

Ala

Thr

Val

75

Leu

Cys

Asn

Ala

Trp

155

Gly

Leu

Ile

Glu

Ser

235

Val

Gly

Ser

Glu

Asn

315

Ala

Met

Trp

Val

Met
395
His

Gly

Pro

Gln

Ala

60

Leu

Leu

Ser

Arg

Ile

140

Ala

His

Lys

Leu

Phe

220

Leu

Gln

Asn

Ile

Gln

300

Ser

Met

Leu

Thr

Thr

380

Ser

Asp

Met

Phe

Lys

45

Gly

Thr

Val

Gly

Gln

125

Thr

Leu

Ala

Val

Ser

205

Cys

Leu

Glu

Asp

Val

285

Ser

Arg

Lys

Ile

Trp

365

Val

Ser

Pro

Gly

Thr
445

30

Gly

Asp

Asp

Ala

Ile

110

Asp

His

Arg

His

Leu

190

Glu

Gln

Ala

Leu

Asp

270

Ala

Cys

Ile

Ala

Arg

350

Gly

Arg

Ser

Arg

Val
430

Met

Ala

Gln

Gly

Thr

95

Arg

Leu

His

Val

Asn

175

Ile

Leu

Glu

Asp

Val

255

Val

Ala

Ala

Ile

His

335

Asn

Leu

Thr

Glu

Pro
415

Asp

Arg

Tyr

Gly

Gln

80

Leu

Cys

Val

Gly

Met

160

His

Glu

Cys

Val

Cys

240

Lys

Lys

Met

2la

Val

320

Pro

Leu

Arg

Trp

Ser
400
Ser

Pro

Ser
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171 172

-continued

Val Phe Trp Gln Ala Leu Gly Lys Gly Ser Gly Glu Gly Gly Ala Leu
450 455 460

<210> SEQ ID NO 82
<211> LENGTH: 501
<212> TYPE: PRT

<213> ORGANISM: Human

<400> SEQUENCE: 82

Met Ser Glu Arg Cys Cys Ser Arg Tyr Ser Ser Gly Ala Ser Ile Gly
1 5 10 15

Cys Thr Pro Thr Ser Thr Gln Ala Lys Met Val Ser Lys Arg Ile 2Ala
20 25 30

Gln Glu Thr Phe Asp Ala Ala Val Arg Glu Asn Ile Glu Glu Phe 2la
35 40 45

Met Gly Pro Glu Glu Ala Val Lys Glu Ala Val Glu Gln Phe Glu Ser
50 55 60

Gln Gly Val Asp Leu Ser Asn Ile Val Lys Thr Ala Pro Lys Val Ser
65 70 75 80

Ala Asp Gly Ser Gln Glu Pro Thr His Asp Ile Leu Gln Met Leu Ser
85 90 95

Asp Leu Gln Glu Ser Val Ala Ser Ser Arg Pro Gln Glu Val Ser Ala
100 105 110

Tyr Leu Thr Arg Phe Cys Asp Gln Cys Lys Gln Asp Lys Ala Cys Arg
115 120 125

Phe Leu Ala Ala Gln Lys Gly Ala Tyr Pro Ile Ile Phe Thr 2la Trp
130 135 140

Lys Leu Ala Thr Ala Gly Asp Gln Gly Leu Leu Leu Gln Ser Leu 2Asn
145 150 155 160

Ala Leu Ser Val Leu Thr Asp Gly Gln Pro Asp Leu Leu Asp Ala Gln
165 170 175

Gly Leu Gln Leu Leu Val Ala Thr Leu Thr Gln Asn Ala Asp Glu 2Ala
180 185 190

Asp Leu Thr Cys Ser Gly Ile Arg Cys Val Arg His Ala Cys Leu Lys
195 200 205

His Glu Gln Asn Arg Gln Asp Leu Val Lys Ala Gly Val Leu Pro Leu
210 215 220

Leu Thr Gly Ala Ile Thr His His Gly His His Thr Asp Val Val Arg
225 230 235 240

Glu Ala Cys Trp Ala Leu Arg Val Met Thr Phe Asp Asp Asp Ile Arg
245 250 255

Val Pro Phe Gly His Ala His Asn His Ala Lys Met Ile Val Gln Clu
260 265 270

Asn Lys Gly Leu Lys Val Leu Ile Glu Ala Thr Lys Ala Phe Leu Asp
275 280 285

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

Ile Arg Asn Glu Phe Cys Gln Glu Val Val Asp Leu Gly Gly Leu Ser
305 310 315 320

Ile Leu Val Ser Leu Leu Ala Asp Cys Asn Asp His Gln Met Arg Asp
325 330 335

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

Ala Ile Ala Gly Asn Asp Asp Val Lys Asp Ala Ile Val Arg 2la Gly
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-continued

174

Gly

Gln

385

Lys

Ala

Gln

Ser

Arg

465

Asp

Gly

Thr

370

Val

Pro

Leu

Ala

Lys

450

Ser

Leu

Asn

355

Glu

Cys

Asp

Gln

Cys

435

Pro

Ala

Gly

Leu

Ser

Glu

Asn

Ala

420

Met

Ile

His

Cys

Ala
500

Ile

Gln

Ser

405

Met

Leu

Leu

Arg

His

485

Pro

<210> SEQ ID NO 83

<211l> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Met Val Ser Lys

1

Glu

Ala

Lys

Asp

65

Arg

Lys

Pro

Leu

Pro
145
Thr

Val

Lys

Asn

Val

Thr

50

Ile

Pro

Gln

Ile

Leu

130

Asp

Gln

Arg

Ala

His
210

Ile

Glu

35

Ala

Leu

Gln

Asp

Ile

115

Leu

Leu

Asn

His

Gly

195

Thr

Glu

20

Gln

Pro

Gln

Glu

Lys

b

100

Phe

Gln

Leu

Ala

Ala

180

Val

Asp

476

83

Arg

Glu

Phe

Lys

Met

Val

85

Ala

Thr

Ser

Asp

Asp

165

Cys

Leu

Val

Val

Ser

390

Arg

Lys

Ile

Asp

Asp

470

Val

Ile

Phe

Glu

Val

Leu

70

Ser

Cys

Ala

Leu

Ala

150

Glu

Leu

Pro

Val

Ala

375

Cys

Ile

Ala

Arg

Leu

455

Cys

Glu

Ala

Ala

Ser

Ser

55

Ser

Ala

Arg

Trp

Asn

135

Gln

Ala

Lys

Leu

Arg
215

360

Ala

Ala

Ile

His

Asn

440

Gly

Glu

Leu

Gln

Met

Gln

40

Ala

Asp

Tyr

Phe

Lys

120

Ala

Gly

Asp

His

Leu
200

Glu

Met

Ala

Val

Pro

425

Leu

Ala

Asp

Arg

Glu

Gly

25

Gly

Asp

Leu

Leu

Leu

105

Leu

Leu

Leu

Leu

Glu

185

Thr

Ala

Thr

Leu

Glu

410

Gln

Val

Glu

Val

Glu
490

Thr

10

Pro

Val

Gly

Gln

Thr

90

Ala

Ala

Ser

Gln

Thr

170

Gln

Gly

Cys

Gln

Cys

395

Gly

Lys

Ala

Ala

Ala

475

Leu

Phe

Glu

Asp

Ser

Glu

75

Arg

Ala

Thr

Val

Leu

155

Cys

Asn

Ala

Trp

His

380

Phe

Gly

Ala

His

Leu

460

Lys

Trp

Asp

Glu

Leu

Gln

60

Ser

Phe

Gln

Ala

Leu

140

Leu

Ser

Arg

Ile

Ala
220

365

Leu

Leu

Gly

Gly

Gly

445

Ile

Ala

Thr

Ala

Ala

Ser

45

Glu

Val

Cys

Lys

Gly

125

Thr

Val

Gly

Gln

Thr

205

Leu

Thr

Ala

Ala

Val

430

Gln

Met

Ala

Gly

Ala

Val

30

Asn

Pro

Ala

Asp

Gly

110

Asp

Asp

Ala

Ile

Asp
190

His

Arg

Ser

Leu

Val

415

Gln

Ala

Gln

Leu

Gln
495

Val

15

Lys

Ile

Thr

Ser

Gln

95

2Ala

Gln

Gly

Thr

Arg
175
Leu

His

Val

Pro

Arg

400

2la

Lys

Phe

Ala

Arg

480

Arg

Arg

Glu

Val

His

Ser

80

Cys

Tyr

Gly

Gln

Leu

160

Cys

Val

Gly

Met
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-continued

176

Thr

225

Ala

Ala

Gly

Val

Asn

305

Gln

Asp

Thr

Leu

Glu

385

Gln

Val

Glu

Val

Glu
465

Phe

Lys

Thr

Thr

Asp

290

Asp

Val

Ala

Gln

Cys

370

Gly

Lys

Ala

Ala

Ala

450

Leu

Asp

Met

Lys

Leu

275

Leu

His

Leu

Ile

His

355

Phe

Gly

Ala

His

Leu

435

Lys

Trp

Asp

Ile

Ala

260

Ser

Gly

Gln

Ser

Val

340

Leu

Leu

Gly

Gly

Gly

420

Ile

Ala

Thr

Asp

Val

245

Phe

Arg

Gly

Met

Thr

325

Arg

Thr

Ala

Ala

Val

405

Gln

Met

Ala

Gly

<210> SEQ ID NO 84

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Met Val Ser Lys

1

Glu

Ala

Lys

Asp

65

Arg

Lys

Pro

Asn

Val

Thr

50

Ile

Pro

Gln

Ile

Ile

Glu

35

Ala

Leu

Gln

Asp

Ile
115

Glu

20

Gln

Pro

Gln

Glu

Lys

100

Phe

476

Ile

230

Gln

Leu

Leu

Leu

Arg

310

Leu

Ala

Ser

Leu

Val

390

Gln

Ala

Gln

Leu

Gln
470

Human

84

Arg

Glu

Phe

Lys

Met

Val

85

Ala

Thr

Ile

Phe

Glu

Val

Leu

70

Ser

Cys

Ala

Arg

Glu

Asp

Ala

Ser

295

Asp

Arg

Gly

Pro

Arg

375

Ala

Lys

Phe

Ala

Arg

455

Arg

Ala

Ala

Ser

Ser

55

Ser

Ala

Arg

Trp

Val

Asn

Asn

Ile

280

Ile

Gln

Ala

Gly

Gln

360

Lys

Ala

Gln

Ser

Arg

440

Asp

Gly

Gln

Met

Gln

40

Ala

Asp

Tyr

Phe

Lys
120

Pro

Lys

Pro

265

Arg

Leu

Ser

Ile

Thr

345

Val

Pro

Leu

Ala

Lys

425

Ser

Leu

Asn

Glu

Gly

25

Gly

Asp

Leu

Leu

Leu

105

Leu

Phe

Gly

250

Gly

Asn

Val

Gly

Ala

330

Glu

Cys

Asp

Gln

Cys

410

Pro

Ala

Gly

Leu

Thr

10

Pro

Val

Gly

Gln

Thr

90

Ala

Ala

Gly

235

Leu

Ile

Glu

Ser

Val

315

Gly

Ser

Glu

Asn

Ala

395

Met

Ile

His

Cys

Ala
475

Phe

Glu

Asp

Ser

Glu

75

Arg

Ala

Thr

His

Lys

Leu

Phe

Leu

300

Gln

Asn

Ile

Gln

Ser

380

Met

Leu

Leu

Arg

His

460

Pro

Asp

Glu

Leu

Gln

60

Ser

Phe

Gln

Ala

Ala His 2sn

Val

Ser

Cys

285

Leu

Glu

Asp

Val

Ser

365

Arg

Lys

Ile

Asp

Asp

445

Val

Ala

Ala

Ser

45

Glu

Val

Cys

Lys

Gly
125

Leu

Glu

270

Gln

Ala

Leu

Asp

Ala

350

Cys

Ile

Ala

Arg

Leu

430

Cys

Glu

Ala

Val

30

Asn

Pro

Ala

Asp

Gly

110

Asp

Ile

255

Leu

Glu

Asp

Val

Val

335

2la

2la

Ile

His

Asn

415

Gly

Glu

Leu

Val

15

Lys

Ile

Thr

Ser

Gln
95

Ala

Gln

His

240

Glu

Cys

Val

Cys

Lys

320

Lys

Met

Ala

Val

Pro

400

Leu

Ala

Asp

Arg

Arg

Glu

Val

His

Ser

80

Cys

Tyr

Gly
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-continued

178

Leu

Pro

145

Thr

Val

Lys

Thr

225

Ala

Ala

Gly

Val

Asn

305

Gln

Asp

Thr

Leu

Glu

385

Gln

Val

Glu

Val

Glu
465

Leu

130

Asp

Gln

Arg

Ala

His

210

Phe

Lys

Thr

Thr

Asp

290

Asp

Val

Ala

Gln

Cys

370

Gly

Lys

Ala

Ala

Ala

450

Leu

Leu

Leu

Asn

His

Gly

195

Thr

Asp

Met

Lys

Leu

275

Leu

His

Leu

Ile

His

355

Phe

Gly

Ala

His

Leu

435

Lys

Trp

Gln

Leu

Ala

Ala

180

Val

Asp

Asp

Ile

Ala

260

Ser

Gly

Gln

Ser

Val

340

Leu

Leu

Gly

Gly

Gly

420

Ile

Ala

Thr

Ser

Asp

Asp

165

Cys

Leu

Val

Asp

Val

245

Phe

Arg

Gly

Met

Thr

325

Arg

Thr

Ala

Ala

Val

405

Gln

Met

Ala

Gly

<210> SEQ ID NO 85

«211> LENGTH:

«212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

590

85

Leu

Ala

150

Glu

Leu

Pro

Val

Ile

230

Gln

Leu

Leu

Leu

Arg

310

Leu

Ala

Ser

Leu

390

Gln

Ala

Gln

Leu

Gln
470

Asn

135

Gln

Ala

Lys

Leu

Arg

215

Arg

Glu

Asp

Ala

Ser

295

Asp

Arg

Gly

Pro

Arg

375

Ala

Lys

Phe

Ala

Arg

455

Arg

Ala

Gly

Asp

His

Leu

200

Glu

Val

Asn

Asn

Ile

280

Ile

Gln

Ala

Gly

Gln

360

Lys

Ala

Gln

Ser

Arg

440

Asp

Gly

Leu

Leu

Leu

Glu

185

Thr

Ala

Pro

Lys

Pro

265

Arg

Leu

Ser

Ile

Thr

345

Val

Pro

Leu

Ala

Lys

425

Ser

Leu

Asn

Ser

Gln

Thr

170

Gln

Gly

Cys

Phe

Gly

250

Gly

Asn

Val

Gly

Ala

330

Glu

Cys

Asp

Gln

Cys

410

Pro

Ala

Gly

Leu

Val

Leu

155

Cys

Asn

Ala

Trp

Gly

235

Leu

Ile

Glu

Ser

Val

315

Gly

Ser

Glu

Asn

Ala

395

Met

Ile

His

Cys

Ala
475

Leu

140

Leu

Ser

Arg

Ile

Ala

220

Lys

Leu

Phe

Leu

300

Gln

Asn

Ile

Gln

Ser

380

Met

Leu

Leu

Arg

His

460

Pro

Thr

Val

Gly

Gln

Thr

205

Leu

Ala

Val

Ser

Cys

285

Leu

Glu

Asp

Val

Ser

365

Arg

Lys

Ile

Asp

Asp

445

Val

Asp

Ala

Ile

Asp

190

His

Arg

His

Leu

Glu

270

Gln

Ala

Leu

Asp

Ala

350

Cys

Ile

Ala

Arg

Leu

430

Cys

Glu

Gly

Thr

Arg

175

Leu

His

Val

Asn

Ile

255

Leu

Glu

Asp

val

Val

335

Ala

Ala

Ile

His

Asn

415

Gly

Glu

Leu

Gln

Leu

160

Cys

Val

Gly

Met

His

240

Glu

Cys

Val

Cys

Lys

320

Lys

Met

2la

Val

Pro

400

Leu

2la

Asp

Arg

Met Ala Gly Ala Val Pro Gly Ala Ile Met Asp Glu Asp Tyr Tyr Gly

1

5

10

15

Ser Ala Ala Glu Trp Gly Asp Glu Ala Asp Gly Gly Gln Gln Glu Asp
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-continued

180

Asp

Thr

65

Gln

Leu

Glu

Pro

Trp

145

Lys

Lys

Thr

Leu

Pro

225

Ala

Ala

Gly

Tyr

Leu

305

Asp

Phe

Lys

Thr

Ser
385
Asn

Cys

Trp

Ser

Lys

50

Leu

Leu

Ala

Thr

Arg

130

Leu

Leu

Leu

Ala

Ala

210

Glu

Gln

Val

His

Pro

290

Asn

Pro

Met

His

Trp

370

Thr

Lys

Ile

Thr

Gly

35

Phe

Lys

Leu

Glu

Val

115

Lys

Glu

Ala

Ile

Cys

195

Thr

Phe

Ala

Arg

Asp

275

Arg

Pro

Pro

Gln

Lys

355

Lys

Ser

Gly

Arg

Val
435

20

Glu

Ser

Arg

Ser

Trp

100

Glu

Ala

Gln

Glu

Ser

180

Gln

Ile

Ala

Met

Arg

260

Ala

Ala

Ala

Pro

Ser
340

Ala

Phe
420

Ser

Gly

Thr

Tyr

Glu

85

Leu

Asn

Asp

Met

Ala

165

Asp

Gln

Leu

Lys

Met

245

Ile

Ser

Cys

Asp

Val

325

Leu

Ile

Asn

Ala

Ser
405

Pro

Glu

Glu

Arg

Phe

70

Asn

Ile

His

Ser

Ile

150

His

Ala

Leu

Asp

Met

230

Ser

Ala

Gln

Gln

Ile

310

Glu

Phe

His

Lys

Val

390

Glu

Val

Pro

Asp

Asp

Gln

Tyr

Gln

Leu

Ile

135

Ala

Pro

Gly

Glu

Gly

215

Val

Val

Gln

Ile

Ala

295

Thr

Leu

Lys

Ile

Arg

375

Glu

Leu

Val

Arg

Asp

40

Tyr

Ala

Thr

Thr

Lys

120

Phe

His

Asp

Tyr

Val

200

Gly

Cys

Leu

Glu

Thr

280

Leu

Val

Ile

Pro

Leu

360

Val

Thr

Val

Ala

Tyr
440

25

Ala

Ile

Gly

Ala

Gly

105

Ser

Thr

Thr

Cys

Gln

185

Phe

Glu

His

Ala

Val

265

Leu

Gly

Leu

Arg

Gly

345

Ala

Ser

Val

Ala

Met
425

Phe

Glu

Met

Gly

Val

20

Val

Leu

Glu

Thr

Leu

170

Gly

Ser

Glu

Gly

Gln

250

Gln

Ala

Ala

Phe

Val

330

Ala

Tyr

Ile

His

Glu
410

Gly

Gln

Val

Glu

Ser

75

Ala

Glu

Leu

Glu

Trp

155

Met

Glu

Arg

Asn

Glu

235

Glu

Arg

Leu

Met

Lys

315

Pro

Arg

Ala

Asn

Asn
395
Leu

Val

Leu

Gln

Pro

60

Pro

Gln

Pro

Ile

Gly

140

Arg

Leu

Ile

Val

Leu

220

His

Glu

Phe

Gly

Leu

300

Met

Ala

Ile

Ala

Lys

380

Leu

Ser

Leu

Gln

Gln

45

Ser

Glu

Thr

Val

Lys

125

Glu

Asp

Asn

Thr

Leu

205

Glu

Thr

Gln

Ala

Thr

285

Ser

Phe

Phe

Asn

Ser

365

Asp

Cys

Thr

Lys

Thr
445

30

Glu

Ile

Asn

Val

Gln

110

His

Thr

Leu

Phe

Ser

190

Arg

Lys

Tyr

Gly

Gln

270

Ala

Lys

Thr

Leu

Gln

350

Val

Glu

Cys

Leu

Trp
430

Asp

Cys

Phe

Val

Asn

95

Val

Phe

Pro

Phe

Thr

175

val

Thr

Asn

Leu

Gly

255

Glu

Ala

Gly

Ser

Asp

335

Asp

Val

Leu

Asn

Tyr
415

Val

His

Leu

Asn

Ile

80

Leu

Gln

Asp

Ala

Tyr

160

Val

Ser

Ser

Leu

Phe

240

Ser

Lys

Ser

2la

Met

320

Leu

His

Glu

Lys

Glu
400
Gln

Asp

Thr
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-continued

182

Pro

Leu

465

Leu

Val

Leu

Tyr

545

Ser

Glu

<210>
<21ll>
<212>
<213>

<400>

Val

450

His

Ser

Asp

Ser

Ile

530

Thr

Ile

Phe

His

Pro

Gln

Arg

Tyr

515

Arg

Ser

Ala

Ile

Leu

Gln

Leu

Met

500

Ile

Asp

Gly

Ala
580

SEQUENCE :

Met Ala Met Leu

1

Phe

Phe

Leu

Val

65

Gln

Lys

Leu

Asn

Gly

145

Thr

Tyr

Tyr

Arg

Arg

Pro

Asn

50

Pro

Glu

Gly

Leu

Leu

130

Asn

Ser

Phe

Val

Arg
210

Arg

Glu

Lys

35

Glu

Asp

Lys

Pro

Gln

115

Val

Asn

Leu

Ser

Gly
195

Asp

Gln

Asp

20

Ala

Pro

Glu

Pro

100

Arg

Thr

Phe

His

Glu
180

Ile

Gly

Ala

Val

Asp

485

Val

Arg

Phe

Phe

Thr

565

His

SEQ ID NO 86
LENGTH:
TYPE: PRT
ORGANISM: Human

250

86

Arg

Leu

Ile

Asn

Val

Asp

85

Cys

Leu

Thr

Gly

Thr

165

Arg

Tyr

Arg

Gln

Leu

Leu

470

Val

His

Lys

Val

Val

550

Ile

Val

Cys

Ser

Leu

Lys

70

Lys

Gly

Lys

Trp

Val

150

Lys

Gly

Arg

Leu

Gly

Leu

455

Gln

Met

Leu

Cys

Thr

535

Gln

Lys

Lys

Gln

Thr

Glu

Ser

55

Glu

Asp

Pro

Pro

Leu

135

Ala

Leu

Asp

Gln

Met
215

Arg

Asp

Leu

Glu

Leu

Leu

520

Glu

Leu

Thr

Ser

Pro

Lys

Leu

40

Asn

Lys

Glu

Val

Glu

120

Gln

Val

Glu

Ala

Leu
200

Val

Gly

Glu

Leu

Gln

Ser

505

Glu

Val

Phe

Glu

Asn
585

Glu

Thr

25

Asp

Leu

Glu

Lys

Asn

105

Ile

Leu

Gln

Gly

Val

185

Val

Met

Gly

Ile

Val

Leu

490

Arg

Lys

Leu

Leu

Gly

570

Phe

Ala

10

Glu

Ala

Lys

Lys

Lys

90

Cys

Lys

Gln

Glu

Phe

170

Thr

His

Glu

Gln

Ser

Lys

475

Glu

Gly

Leu

Asp

Pro

555

Glu

Ile

Gln

Asn

Phe

Ala

Glu

75

Lys

Asn

Asp

Ile

Lys

155

His

Lys

Glu

Ile

Arg

Thr

460

Leu

Leu

Tyr

Asp

Val

540

Ile

His

Met

Ala

Leu

Leu

Pro

60

Glu

Gly

Glu

Val

Pro

140

Val

Thr

Ala

Leu

Arg
220

Gln

Cys

Phe

Lys

Val

Thr

525

Ile

Leu

Asp

Val

Lys

Leu

Lys

45

Leu

Arg

Glu

Lys

Ile

125

Arg

Phe

Gln

Ala

Asp
205

Asn

Leu

His

Glu

Lys

Leu

510

Asp

Ala

Glu

Pro

Asn
590

Val

Gly

30

Glu

Asp

Lys

Asp

Ile

110

Glu

Ile

Glu

Ile

Lys
190
Glu

Ala

Ser

Gln

Thr

Thr

495

Pro

Ile

Pro

Asn

val
575

Asp

15

Ser

Pro

Ile

Lys

Glu

95

Val

Gln

Glu

Leu

Ser

175

Gln

Ala

Tyr

Gln

Leu

Glu

480

Leu

Val

Ser

Pro

Asp

560

Thr

Val

Tyr

Ala

Pro

Gln

80

Asp

Val

Leu

Asp

Met

160

Lys

Pro

Glu

Val

2la
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183 184

-continued

225 230 235 240

Thr His Ser Leu Thr Leu Gln Ala Arg Gly
245 250

<210> SEQ ID NO 87
<211> LENGTH: 249
<212> TYPE: PRT

<213> ORGANISM: Human

<400> SEQUENCE: 87

Met Ala Met Leu Arg Val Gln Pro Glu Ala Gln Ala Lys Val Asp Val
1 5 10 15

Phe Arg Glu Asp Leu Cys Thr Lys Thr Glu Asn Leu Leu Gly Ser Tyr
20 25 30

Phe Pro Lys Lys Ile Ser Glu Leu Asp Ala Phe Leu Lys Glu Pro Ala
35 40 45

Leu Asn Glu Ala Asn Leu Ser Asn Leu Lys Ala Pro Leu Asp Ile Pro
50 55 60

Val Pro Asp Pro Val Lys Glu Lys Glu Lys Glu Glu Arg Lys Lys Gln
65 70 75 80

Gln Glu Lys Glu Asp Lys Asp Glu Lys Lys Lys Gly Glu Asp Glu Asp
85 90 95

Lys Gly Pro Pro Cys Gly Pro Val Asn Cys Asn Glu Lys Ile Val Val
100 105 110

Leu Leu Gln Arg Leu Lys Pro Glu Ile Lys Asp Val Ile Glu Gln Leu
115 120 125

Asn Leu Val Thr Thr Trp Leu Gln Leu Gln Ile Pro Arg Ile Glu Asp
130 135 140

Gly Asn Asn Phe Gly Val Ala Val Gln Glu Lys Val Phe Glu Leu Met
145 150 155 160

Thr Ser Leu His Thr Lys Leu Glu Gly Phe His Thr Gln Ile Ser Lys
165 170 175

Tyr Phe Ser Glu Arg Gly Asp Ala Val Thr Lys Ala Ala Lys Gln Pro
180 185 190

His Val Gly Asp Tyr Arg Gln Leu Val His Glu Leu Asp Glu Ala Clu
195 200 205

Tyr Arg Asp Ile Arg Leu Met Val Met Glu Ile Arg Asn Ala Tyr 2Ala
210 215 220

Val Leu Tyr Asp Ile Ile Leu Lys Asn Phe Glu Lys Leu Lys Lys Pro
225 230 235 240

Arg Gly Glu Thr Lys Gly Met Ile Tyr
245

<210> SEQ ID NO 88
<211> LENGTH: 558
<212> TYPE: PRT

<213> ORGANISM: Human

<400> SEQUENCE: 88

Met Glu Leu Arg Ala Arg Gly Trp Trp Leu Leu Cys Ala Ala Ala Ala
1 5 10 15

Leu Val Ala Cys Ala Arg Gly Asp Pro Ala Ser Lys Ser Arg Ser Cys
20 25 30

Gly Glu Val Arg Gln Ile Tyr Gly Ala Lys Gly Phe Ser Leu Ser Asp
35 40 45

Val Pro Gln Ala Glu Ile Ser Gly Glu His Leu Arg Ile Cys Pro Gln
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-continued

186

Gly
65

Ser

Gln

Ala

Tyr

145

Glu

Gln

Gly

Leu

Gln

225

Pro

Ala

Arg

Glu

Trp

305

Leu

Ala

Pro

Arg

Gln

385

Cys

Asn

Leu

Pro

Asn
465

50

Tyr

His

Ala

Leu

Phe

130

Ser

Thr

Leu

Lys

Arg

210

Gly

Leu

His

Asn

Trp

290

Gly

Ala

Lys

Gly

Pro

370

Leu

Ser

Gly

Ala

Asp
450

Arg

Thr

Ala

Met

Leu

115

Gly

Glu

Leu

His

Gln

195

Leu

Leu

Gly

Cys

Val

275

Arg

Thr

Glu

Val

Pro

355

Pro

Arg

Glu

Met

Asn
435

Met

Leu

Cys

Glu

Leu

100

Asn

Glu

Leu

Ala

Pro

180

Ala

Arg

Gly

Pro

Leu

260

Leu

Asn

Ser

Ala

Ile

340

Glu

Ser

Asp

Lys

Ala
420
Gln

Thr

Arg

Cys

Leu

85

Ala

Asp

Leu

Arg

Glu

165

Gln

Glu

Ala

Val

Glu

245

Gly

Lys

Leu

Gly

Ile

325

Gln

Glu

Gly

Val

Met

405

Arg

Ile

Ile

Ser

Thr

70

Glu

Thr

Ser

Tyr

Leu

150

Phe

Leu

Ala

Thr

Ala

230

Cys

Val

Gly

Leu

310

Asn

Gly

Lys

Thr

Gln

390

Ala

Gly

Asn

Arg

Ala
470

55

Ser

Thr

Gln

Glu

Thr

135

Tyr

Trp

Leu

Leu

Arg

215

Ser

Ser

Pro

Cys

Asp

295

Glu

Ala

Cys

Arg

Leu

375

Asp

Leu

Arg

Asn

Gln
455

Tyr

Glu

Ala

Leu

Arg

120

Gln

Tyr

Ala

Leu

Arg

200

Ala

Asp

Arg

Gly

Leu

280

Ser

Ser

Leu

Gly

Arg

360

Glu

Phe

Ser

Tyr

Pro
440

Gln

Asn

Met

Leu

Arg

105

Thr

Asn

Arg

Arg

Pro

185

Pro

Phe

Val

Ala

Ala

265

Ala

Met

Val

Gln

Asn

345

Arg

Lys

Trp

Thr

Leu
425
Glu

Ile

Gly

Glu

Arg

20

Ser

Leu

Ala

Gly

Leu

170

Asp

Phe

Val

Val

Val

250

Arg

Asn

Val

Ile

Asp

330

Pro

Gly

Leu

Ile

Ala

410

Pro

Val

Met

Asn

Glu

75

Asp

Phe

Gln

Arg

Ala

155

Leu

Asp

Gly

Ala

Arg

235

Met

Pro

Gln

Leu

Gly

315

Asn

Lys

Lys

Val

Ser

395

Ser

Glu

Glu

Gln

Asp
475

60

Asn

Ser

Asp

Ala

Ala

140

Asn

Glu

Tyr

Glu

Ala

220

Lys

Lys

Cys

Ala

Ile

300

Ser

Arg

Val

Leu

Ser

380

Leu

Asp

Val

Val

Leu
460

Val

Leu

Ser

Asp

Thr

125

Phe

Leu

Arg

Leu

Ala

205

Arg

Val

Leu

Pro

Asp

285

Thr

Val

Asp

Asn

Ala

365

Glu

Pro

Asp

Met

Asp
445

Lys

Asp

Ala

Arg

His

110

Phe

Arg

His

Leu

Asp

190

Pro

Ser

Ala

Val

Asp

270

Leu

Asp

His

Thr

Pro

350

Pro

Ala

Gly

Arg

Gly

430

Ile

Ile

Phe

Asn

Val

95

Phe

Pro

Asp

Leu

Phe

175

Cys

Arg

Phe

Gln

Tyr

255

Tyr

Asp

Lys

Thr

Leu

335

Gln

Arg

Lys

Thr

Cys

415

Asp

Thr

Met

Gln

Arg

80

Leu

Gln

Gly

Leu

Glu

160

Lys

Leu

Glu

Val

Val

240

Cys

Cys

2la

Phe

Trp

320

Thr

Gly

Glu

2la

Leu

400

Trp

Gly

Lys

Thr

Asp
480



187

US 9,052,312 B2

-continued

188

Ala

Asp

Pro

Thr

Leu
545

Ser

Leu

Leu

Ser

530

Leu

Asp

Cys

Thr

515

Ala

Phe

Asp

Ser

500

His

Ala

Leu

Gly

485

Arg

Ala

Ser

Ala

<210> SEQ ID NO 89

<21l> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Met Ala Ser Cys

1

Arg

Ser

Val

Gly

65

Cys

Glu

Arg

Glu

Leu

145

Val

Gly

Ala

Val

Glu

225

Ile

Ala

Arg

Gly

Asp

Pro

Pro

50

Leu

Leu

Val

Gly

Gln

130

Ala

Ile

Ser

Cys

Asn

210

Gly

Pro

Leu

Ser

Phe

Ile

Arg

35

Asp

Arg

Ser

Glu

Ser

115

Lys

Tyr

Ser

Val

Leu

195

Gly

Thr

Glu

Leu

Ser
275

Ile

Leu

20

Pro

Pro

Thr

Gly

Ile

100

Asn

Tyr

Ala

Val

Ala

180

Asp

Lys

Pro

Glu

His
260

His

Val

1214

89

Ala

Lys

Ser

Leu

Met

Asp

85

Val

Lys

Tyr

Ile

Ser

165

Asp

Glu

Ile

Leu

Ser
245
Glu

Ser

Val

Ser

Leu

Cys

Leu
550

Ser

Leu

Ser

Cys

Pro

70

Asp

Ala

Val

Tyr

Arg

150

Thr

Leu

Ala

Gln

Asn

230

Glu

Asp

Thr

Lys

Gly

Val

Pro

Pro

535

Thr

Ile

Asp

Ala

Ser

55

Pro

Ser

Ser

Lys

Gly

135

Ser

Ala

Gly

Glu

215

His

Asp

Arg

Trp

Gly

Ser

Ser

Gly

520

Gln

Val

Asp

Arg

Tyr

40

Gly

Ile

Ser

Ser

Ile

120

Asn

Ala

Glu

Phe

Asn

200

Glu

Phe

Cys

Ala

Pro
280

His

Gly

Arg

505

Leu

Pro

Ala

Ile

Pro

25

Asn

Asp

Asn

Thr

Asp

105

Gln

Leu

Asn

Arg

Ala

185

Leu

Ile

Arg

Cys

Glu

265

Val

Ser

Ser

490

Lys

Ser

Pro

Arg

Glu

10

Ala

Gly

Ser

Leu

Cys

90

Ser

Pro

Ile

Asn

Thr

170

His

Phe

Leu

Arg

Glu

250

Val

Asp

Thr

Gly

Ser

Glu

Thr

Pro
555

Asp

Gly

Asp

Thr

Gln

75

Ile

Ser

Val

Ala

Gly

155

Leu

Leu

Val

Val

Ile

235

Glu

Trp

Val

Cys

Asp

Ser

Gln

Phe

540

Arg

Ala

Gly

Leu

Ser

60

Glu

Gly

Ile

Ala

Val

140

Ser

Leu

Asn

Trp

His

220

Ile

Ser

Asp

Ser

Leu

Gly

Ser

Glu

525

Leu

Trp

Thr

Pro

Asn

45

Ala

Lys

Ser

Lys

125

Ser

Ala

Lys

Ser

Arg

205

Ile

Trp

Ser

Leu

Gln

285

Ser

Cys

Ser

510

Gly

Leu

Arg

Gln

Ser

30

Gly

Asn

Gln

Leu

Ser

110

Tyr

Asn

Met

Gly

Pro

190

Leu

Arg

Cys

Pro

Asp
270

Ile

Glu

Leu
495
Arg

Gln

Pro

His

15

2la

Leu

Lys

Val

2la

95

Lys

Asp

Ser

Val

Phe

175

Gln

Ala

Gln

Pro

Thr
255
Met

Lys

Gly

Asp

Thr

Lys

Leu

Leu

Glu

Leu

Thr

Ile

80

Lys

Ala

Trp

Phe

Arg

160

Thr

Leu

Leu

Pro

Phe

240

Val

Leu

Gln

2la
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-continued

190

Leu

305

Val

Leu

Phe

Phe

Thr

385

Phe

Ser

Val

Ser

Gln

465

Glu

Ala

Thr

Pro

Thr

545

Ala

Ala

Met

Thr

Ser

625

Ala

Pro

Leu

Ala

Ser
705

290

Ser

Lys

His

Cys

Leu

370

Val

Ser

Ala

Met

Ile

450

Val

Glu

Met

Lys

Asp

530

Phe

Ala

Pro

Thr

Ala

610

Ser

Val

Lys

Gln

Asp
690

Ala

Pro

Phe

Glu

Asp

355

Ile

Ser

Ser

Glu

Glu

435

Ser

Val

Glu

Glu

Ala

515

Val

Gly

His

Ala

Pro

595

Ser

Ser

Asp

Leu

Ala
675

Lys

Leu

Asp

Trp

Trp

340

Asn

Thr

Trp

Val

Tyr

420

Leu

Glu

Ser

Asn

Ser

500

Leu

Val

Glu

Gly

Asp

580

Asp

Pro

Ser

Pro

Gln
660
Ser

Leu

Ser

Gly

Gln

325

Lys

His

Gly

Thr

Ser

405

Leu

Leu

Phe

Arg

Asp

485

Ala

Gln

Ala

Ser

Ser

565

Phe

Ala

Ser

Ser

Ser

645

Leu

Pro

Thr

Leu

Thr
310
Ile

Pro

Ala

Cys

390

Val

Ile

Gln

Leu

Cys

470

Ser

Ala

Asp

Pro

Arg

550

Gln

Leu

Phe

Ser

Leu

630

Leu

Asp

Arg

Pro

Glu
710

295

Val

Tyr

His

Lys

Asp

375

Leu

Pro

Leu

Asn

Leu

455

Arg

Leu

Gly

Val

Leu

535

Pro

Pro

Ser

Met

Ser

615

Thr

Thr

Gly

Gly

Lys

635

Leu

Leu

Ile

Asp

Gln

360

Gln

Gln

Pro

Ser

Gln

440

Thr

Leu

Gly

Val

Gln

520

Pro

Glu

Asp

Leu

Thr

600

Ser

Ala

Arg

Ser

Leu
680

Gly

Gln

Ala

Glu

Gly

345

Asp

Asn

Thr

Ser

Asp

425

Glu

His

Arg

Ala

Leu

505

Ile

Thr

Leu

Leu

Ser

585

Pro

Ser

Val

Pro

Leu
665
Leu

Pro

Glu

Thr

Gly

330

Arg

Pro

Arg

Ile

Leu

410

Val

Glu

Pro

His

Agp

490

Ile

Arg

His

Gly

Arg

570

Ser

Ser

Gly

Ser

Pro

650

Thr

Pro

Gly

Val

Ala

315

Gln

Pro

Asp

Glu

Arg

395

Lys

Gln

Gly

Val

Thr

475

Gly

Lys

Phe

Thr

Ser

555

Arg

Glu

Ala

Ser

Ala

635

Glu

Met

Gly

Gln

Glu
715

300

Ser

Asp

Leu

Val

Leu

380

Phe

Val

Arg

His

Leu

460

Glu

Thr

Leu

Gln

Ala

540

Glu

Ile

Thr

Ser

Ser

620

Met

Glu

Ser

Leu

Val
700

Pro

His

Glu

Ser

Pro

365

Lys

Ser

Cys

Lys

Ala

445

Ser

Val

His

Phe

Pro

525

His

Gly

Val

Lys

Leu

605

Ser

Ser

Leu

Ser

Leu
685

Pro

Leu

Asp

Pro

Cys

350

Phe

Met

Pro

Leu

Val

430

Cys

Phe

Leu

Gly

Cys

510

Gln

Glu

Leu

Glu

Pro

590

Gln

Ser

Ser

Thr

Ser
670
Pro

Thr

Gly

Gly

Arg

335

Leu

Trp

Trp

Asp

Asp

415

Leu

Phe

Gly

Pro

2la

495

val

Leu

Asp

Gly

Leu

575

Lys

Gln

Ser

Thr

Leu

655

Gly

Ala

Ala

Leu

Tyr

320

Cys

Leu

Arg

Cys

Ile

400

Leu

Tyr

Ser

Ile

Ala

480

Gly

His

Asn

Phe

Ser

560

Pro

Leu

Ile

Ser

Ser

640

Ser

Ser

Pro

Thr

Pro
720
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-continued

192

Gln

Ser

Ser

Met

Pro

785

Asp

Gln

Ile

Leu

Leu

865

Thr

Gly

Asp

Glu

945

Leu

Thr

Ala

Leu

Thr

Leu

Cys

Ser

Asn

Ala

Tyr

Ala

Thr

Arg

Ala
770

Gly

Gly

Glu

Thr

Gln
850

Leu

Asp

Lys

Ser

Gly

930

Pro

Ala

Gln

Leu

Ala

1010

Gln
1025

Glu
1040

Val
1055

Val
1070

Ile
1085

Arg
1100

Arg
1115

Ser

Ala

Gly

755

Ser

Pro

Asp

Ala

Arg

835

Glu

Gln

Asp

Val

Pro

915

Asp

Pro

Glu

Leu

Glu
995

Glu

Gln

Arg

Ser

Ala

Ser

Ala

Glu

Pro

Leu

740

Phe

Ala

Glu

Arg

Ser

820

Glu

Lys

Gln

Glu

Pro

900

Arg

Ala

Glu

Leu

Glu

980

Thr

Gly

Leu

Ser

Arg

Thr

Lys

Ala

Ala

Ser

725

Ser

Gly

Ala

Leu

His

805

Thr

Thr

His

Arg

Val

885

Ala

Thr

Ala

Asp

Arg

965

Gly

Arg

Gln

Ser

Ile

Ser

Lys

Leu

Ala

Phe

Arg Thr Arg

Gln Asp Ile

Ser Ser Ala

Ser

Pro

Pro

730

745

760

Ser Ala Leu

775

Gly Pro Gln
790
Asn Thr Pro

Pro Asp Ser

Cys Ser Thr

Pro

His

Leu

Ser

Gln

Glu

Glu

Leu

Gly

Leu

Asp Val Ile

Ile Ala Ser

Gly Leu Glu

765

Leu Ser Pro

780

Leu Asp Gly

795

810

825

840

Lys Ser Leu

855

Agp Ser Gln
870
Ala Ser Leu

Pro Arg Leu

Ser Pro Lys

Leu

Ala

Asp

Ala

Pro

Val

Ala

Phe

Ala

Ser

Leu Glu Ala

Trp Pro Thr

Glu Ser Pro

845

His Arg Pro

860

Ser Ala Glu

875

890

905

920

Met Gly Ser

935

Trp Pro Ala
950

His Ser Gln

Leu Gln Ser

Leu

Arg

Leu

Glu

Thr

Ala

Lys

Leu

Ile

Glu

Ala Ser Gly

Lys Asp Trp

Arg Lys Ser

925

Thr Glu His

940

Trp Gln Gln

955

970

985

1000

Gln Arg
1015

Gln Ala
1030

Arg Asp
1045

Leu Glu
1060

Leu Thr
1075

Leu Lys
1090

Zsp Thr
1105

Gln Ser
1120

Gly

Leu

Glu

Pro

Ala

Ser

Leu

Val

Gly

Ser

Ile

Met

Val

Lys

Gln

Val

Val

Gln

Ser

Lys

Ala

Glu

Asn

Gly

Leu

Leu Leu Gln

Thr Gly His

10

Leu Gln
1020

Ala Val
1035

Lys Thr
1050

Gly Gln
1065

Gly Ser
1080

Leu Thr
1095

Pro Met
1110

Pro Ala
1125

Ser

Glu

750

Pro

Arg

Gly

Ala

Ala

830

Arg

Pro

Gln

Gly

Lys

910

Lys

Gln

Gln

Arg

Val
990

05

Glu

Ala

Val

Leu

Met

Asp

Gln

Phe

Ser

735

Ala

Asp

Pro

Pro

2la

Leu

Ser

Arg

Gly
800

Leu Thr

815

Pro

Asp

Asn Gly

Tyr

Ser

Phe

895

Thr

Lys

Val

Arg

His

Asp

880

Gly

Lys

Asp

2la

Glu
960

Leu Cys

975

Glu Arg

Gln

Gly

Pro

Ser

Lys

Ala

Ala

Glu

His Glu Gln Glu Gln Arg Arg Leu Glu Arg Ala

Leu

Arg

Pro

Asn

Glu

Ile

Ala

Lys
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-continued

194

Ser

Gly

Arg

Leu

Pro

Met

Cys
1130

Thr
1145

Lys
1160

Arg
1175

Pro
1190

Trp
1205

Gln

Gln

Ala

Gly

Trp

Leu

Ala

Glu

Arg

Leu

Pro

Trp

Met

Tyr

Glu

Val

Ala

Ala

<210> SEQ ID NO 90
<21l> LENGTH: 14
<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Met Ala Ser Cys

1

Arg

Ser

Val

Gly

Cys

Glu

Arg

Glu

Leu

145

Val

Gly

Ala

Val

Glu

225

Ile

Ala

Arg

Asp

Pro

Pro

50

Leu

Leu

Val

Gly

Gln

130

Ala

Ile

Ser

Cys

Asn

210

Gly

Pro

Leu

Ser

Ile

Arg

35

Asp

Arg

Ser

Glu

Ser

115

Lys

Tyr

Ser

Val

Leu

195

Gly

Thr

Glu

Leu

Ser
275

Leu

20

Pro

Pro

Thr

Gly

Ile

100

Asn

Tyr

Ala

Val

Ala

180

Asp

Lys

Pro

Glu

His
260

His

01

20

Ala

Lys

Ser

Leu

Met

Asp

85

Val

Lys

Tyr

Ile

Ser

165

Asp

Glu

Ile

Leu

Ser
245

Glu

Ser

Phe

Leu

Gln

Ser

Val

Ala

Ser

Leu

Ser

Cys

Pro

70

Asp

Ala

Tyr

Arg

150

Thr

Leu

Ala

Gln

Asn

230

Glu

Asp

Thr

Gln
1135

Gln
1150

Glu
1165

Thr
1180

Phe
1195

Cys
1210

Ile Asp

Asp

Ala

Arg

Tyr

Gln

Gln

Ala

Leu

Val

Arg

40

Ser Gly

55

Pro Ile

Ser Ser

Ser Ser

Lys Ile

Ile

Pro

25

Asn

Asp

Asn

Thr

Asp

Ile

Leu

Arg

Gln

Leu

Ser

105

120

Gly Asn

135

Ala

Ser Glu

Ala

Gly Asn

Ala

Phe

Gln

Leu

Asn

Arg

Ala

Glu

10

Ala

Gly

Ser

Leu

Cys

90

Ser

Pro

Ile

Asn

Thr

Asn

Glu

Glu

Ser

Arg

Pro

Asp

Gly

Asp

Thr

Gln

Asp

Ser

Pro

Ala

Cys

Phe

Ser
1140
His
1155

Val
1170

Thr
1185

Ser
1200

Ala Thr

Gly Pro

Leu Asn

45

Ser Ala

60

75

Ile

Ser

Val

Ala

Gly

Glu Lys

Ile Ser

Ala Lys

125

Val Ser

140

155

170

185

200

Glu Glu

215

His Phe

Asgp

Arg

Trp Pro

Cys

Ala

Leu

Ile

Arg

Cys

Glu

His

Phe

Leu

Arg

Glu

Leu

Leu

Val

Val

Ile

Ser Ala

Leu Lys

Asn Ser

Trp Arg

205

His Ile

220

235

250

265

280

Val

Val

Asp

Glu

Trp

Val

Ile Trp

Ser Ser

Asp Leu

Ser Gln

285

Phe Arg Leu

Met Lys

Leu Ala

Ser

Gln

Glu Gln Met

Thr Ser

Gln

Ser

30

Gly

Asn

Gln

Leu

Ser

110

Tyr

Asn

Met

Gly

Pro

190

Leu

Arg

Cys

Pro

Asp
270

Ile

His

15

2la

Leu

Lys

val

Ala

95

Lys

Asp

Ser

Val

Phe

175

Gln

2Ala

Gln

Pro

Thr
255

Met

Lys

Cys

Leu

Glu

Leu

Thr

Ile

80

Lys

2la

Trp

Phe

Arg

160

Thr

Leu

Leu

Pro

Phe
240
Val

Leu

Gln
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-continued

196

Gly

Leu

305

Val

Leu

Phe

Phe

Thr

385

Phe

Ser

Val

Ser

Gln

465

Glu

Ala

Thr

Pro

Thr

545

Ala

Ala

Met

Thr

Ser

625

Ala

Pro

Leu

Ala

Phe

290

Ser

Lys

His

Cys

Leu

370

Val

Ser

Ala

Met

Ile

450

Val

Glu

Met

Lys

Asp

530

Phe

Ala

Pro

Thr

Ala

610

Ser

Val

Lys

Gln

Asp
690

Ile

Pro

Phe

Glu

Asp

355

Ile

Ser

Ser

Glu

Glu

435

Ser

Val

Glu

Glu

Ala

515

Val

Gly

His

Ala

Pro

595

Ser

Ser

Asp

Leu

Ala

675

Lys

Val

Asp

Trp

Trp

340

Asn

Thr

Trp

Val

Tyr

420

Leu

Glu

Ser

Asn

Ser

500

Leu

Val

Glu

Gly

Asp

580

Asp

Pro

Ser

Pro

Gln

660

Ser

Leu

Val

Gly

Gln

325

Lys

His

Gly

Thr

Ser

405

Leu

Leu

Phe

Arg

Asp

485

Ala

Gln

Ala

Ser

Ser

565

Phe

Ala

Ser

Ser

Ser

645

Leu

Pro

Thr

Lys
Thr
310

Ile

Pro

Ala

Cys

390

Val

Ile

Gln

Leu

Cys

470

Ser

Ala

Asp

Pro

Arg

550

Gln

Leu

Phe

Ser

Leu

630

Leu

Asp

Arg

Pro

Gly

295

Val

Tyr

His

Lys

Asp

375

Leu

Pro

Leu

Asn

Leu

455

Arg

Leu

Gly

Val

Leu

535

Pro

Pro

Ser

Met

Ser

615

Thr

Thr

Gly

Gly

Lys
695

His

Leu

Ile

Asp

Gln

360

Gln

Gln

Pro

Ser

Gln

440

Thr

Leu

Gly

Val

Gln

520

Pro

Glu

Asp

Leu

Thr

600

Ser

Ala

Arg

Ser

Leu

680

Gly

Ser

Ala

Glu

Gly

345

Asp

Asn

Thr

Ser

Asp

425

Glu

His

Arg

Ala

Leu

505

Ile

Thr

Leu

Leu

Ser

585

Pro

Ser

Val

Pro

Leu

665

Leu

Pro

Thr

Thr

Gly

330

Arg

Pro

Arg

Ile

Leu

410

Val

Glu

Pro

His

Asp

490

Ile

Arg

His

Gly

Arg

570

Ser

Ser

Gly

Ser

Pro
650
Thr

Pro

Gly

Cys

Ala

315

Gln

Pro

Asp

Glu

Arg

395

Lys

Gln

Gly

Val

Thr

475

Gly

Lys

Phe

Thr

Ser

555

Arg

Glu

Ala

Ser

Ala

635

Glu

Met

Gly

Gln

Leu

300

Ser

Asp

Leu

Val

Leu

380

Phe

Val

Arg

His

Leu

460

Glu

Thr

Leu

Gln

Ala

540

Glu

Ile

Thr

Ser

Ser

620

Met

Glu

Ser

Leu

Val
700

Ser

His

Glu

Ser

Pro

365

Lys

Ser

Cys

Lys

Ala

445

Ser

Val

His

Phe

Pro

525

His

Gly

Val

Lys

Leu

605

Ser

Ser

Leu

Ser

Leu

685

Pro

Glu

Asp

Pro

Cys

350

Phe

Met

Pro

Leu

Val

430

Cys

Phe

Leu

Gly

Cys

510

Gln

Glu

Leu

Glu

Pro

590

Gln

Ser

Ser

Thr

Ser

670

Pro

Thr

Gly

Gly

Arg

335

Leu

Trp

Trp

Asp

Asp

415

Leu

Phe

Gly

Pro

Ala

495

Val

Leu

Asp

Gly

Leu

575

Lys

Gln

Ser

Thr

Leu

655

Gly

2Ala

Ala

2la

Tyr

320

Cys

Leu

Arg

Cys

Ile

400

Leu

Tyr

Ser

Ile

Ala

480

Gly

His

Asn

Phe

Ser

560

Pro

Leu

Ile

Ser

Ser

640

Ser

Ser

Pro

Thr
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198

Ser

705

Gln

Ser

Ser

Met

Pro

785

Asp

Gln

Ile

Leu

Leu

865

Thr

Gly

Asp

Glu

945

Leu

Thr

Ala

Leu

Thr

Leu

Cys

Ser

Ala

Tyr

Ala

Ala

Thr

Arg

Ala
770

Gly

Gly

Glu

Thr

Gln
850

Leu

Asp

Lys

Ser

Gly
930

Pro

Ala

Gln

Leu

Ala
1010

Gln
1025

Glu
1040

Val
1055

Val
1070

Ile
1085

Arg
1100

Arg

Leu

Ser

Ala

Gly

755

Ser

Pro

Asp

Ala

Arg

835

Glu

Gln

Asp

Val

Pro

915

Asp

Pro

Glu

Leu

Glu
995

Glu

Gln

Arg

Ser

Ala

Ser

Ala

Glu

Ser

Pro

Leu

740

Phe

Ala

Glu

Arg

Ser

820

Glu

Lys

Gln

Glu

Pro

900

Arg

Ala

Glu

Leu

Glu

980

Thr

Leu

Ser

725

Ser

Gly

Ala

Leu

His

805

Thr

Thr

His

Arg

Val

885

Ala

Thr

Ala

Asp

Arg

965

Gly

Arg

Glu Leu Gln
710
Arg Thr Arg

Gln Asp Ile

Ser Ser Ala

Glu

Ser

Pro

Val

Pro

Glu

715

730

745

760

Ser Ala Leu

775

Gly Pro Gln
790
Asn Thr Pro

Pro Asp Ser

Cys Ser Thr

Pro

His

Leu

Ser

Gln

Glu

Glu

Leu

Gly

Leu

Asp Val Ile

Ile Ala Ser

Gly Leu Glu

765

Leu Ser Pro

780

Leu Asp Gly

795

810

825

840

Lys Ser Leu

855

Asp Ser Gln
870
Ala Ser Leu

Pro Arg Leu

Ser Pro Lys

Leu

Ala

Asp

Ala

Pro

Val

Ala

Phe

Ala

Ser

Leu Glu Ala

Trp Pro Thr

Glu Ser Pro

845

His Arg Pro

860

Ser Ala Glu

875

890

905

920

Met Gly Ser

935

Trp Pro Ala
950

His Ser Gln

Leu Gln Ser

Leu

Arg

Leu

Glu

Thr

Ala

Lys

Leu

Ile

Glu

Ala Ser Gly

Lys Asp Trp

Arg Lys Ser

925

Thr Glu His

940

Trp Gln Gln

955

970

985

1000

Gly Gln Gln Arg

Leu

Ser

Arg

Thr

Lys

Ala

Ala

Ser

Ile

Ser

Lys

Leu

Ala

Phe

1015

Gln Ala
1030

Arg Asp
1045

Leu Glu
1060

Leu Thr
1075

Leu Lys
1090

Asp Thr
1105

Gln Ser

Gly

Leu

Glu

Pro

Ala

Ser

Leu

Val

Gly

Ser

Ile

Met

Val

Lys

Gln

Val

Val

Gln

Ser

Lys

Ala

Glu

Asn

Gly

Leu

Leu Leu Gln

Thr Gly His

10

Leu Gln
1020

Ala Val
1035

Lys Thr
1050

Gly Gln
1065

Gly Ser
1080

Leu Thr
1095

Pro Met
1110

Pro Ala

Ser

Glu

750

Pro

Arg

Gly

Ala

Ala

830

Arg

Pro

Gln

Gly

Lys

910

Lys

Gln

Gln

Arg

Val
990

05

Glu

Ala

Val

Leu

Met

Asp

Gln

Phe

Ser

735

Ala

Asp

Pro

Pro

Pro Leu Gly Leu Pro

720

Ala

Leu

Ser

Arg

Gly
800

Leu Thr

815

Pro

Asp

Asn Gly

Tyr

Ser

Phe

895

Thr

Lys

Val

Arg

His

Asp

880

Gly

Lys

Asp

Ala

Glu
960

Leu Cys

975

Glu Arg

Gln

Gly

Pro

Ser

Lys

Ala

Ala

Glu

His Glu Gln Glu Gln Arg Arg Leu Glu Arg Ala

Leu

Arg

Pro

Asn

Glu

Ile

Ala

Lys
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200

-continued

1115 1120 1125

Ser Cys Gln Ala Met Phe Gln Gln Ile Asn Asp Ser Phe Arg Leu
1130 1135 1140

Gly Thr Gln Glu Tyr Leu Gln Gln Leu Glu Ser His Met Lys Ser
1145 1150 1155

Arg Lys Ala Arg Glu Gln Glu Ala Arg Glu Pro Val Leu Ala Gln
1160 1165 1170

Leu Arg Gly Leu Val Ser Thr Leu Gln Ser Ala Thr Glu Gln Met
1175 1180 1185

Ala Ala Thr Val Ala Gly Ser Val Arg Ala Glu Val Gln His Gln
1190 1195 1200

Leu His Val Ala Val Gly Ser Leu Gln Glu Ser Ile Leu Ala Gln
1205 1210 1215

Val Gln Arg Ile Val Lys Gly Glu Val Ser Val Ala Leu Lys Glu
1220 1225 1230

Gln Gln Ala Ala Val Thr Ser Ser Ile Met Gln Ala Met Arg Ser
1235 1240 1245

Ala Ala Gly Thr Pro Val Pro Ser Ala His Leu Asp Cys Gln Ala
1250 1255 1260

Gln Gln Ala His Ile Leu Gln Leu Leu Gln Gln Gly His Leu Asn
1265 1270 1275

Gln Ala Phe Gln Gln Ala Leu Thr Ala Ala Asp Leu Asn Leu Val
1280 1285 1290

Leu Tyr Val Cys Glu Thr Val Asp Pro Ala Gln Val Phe Gly Gln
1295 1300 1305

Pro Pro Cys Pro Leu Ser Gln Pro Val Leu Leu Ser Leu Ile Gln
1310 1315 1320

Gln Leu Ala Ser Asp Leu Gly Thr Arg Thr Asp Leu Lys Leu Ser
1325 1330 1335

Tyr Leu Glu Glu Ala Val Met His Leu Asp His Ser Asp Pro Ile
1340 1345 1350

Thr Arg Asp His Met Gly Ser Val Met Ala Gln Val Arg Gln Lys
1355 1360 1365

Leu Phe Gln Phe Leu Gln 2la Glu Pro His Asn Ser Leu Gly Lys
1370 1375 1380

Ala Ala Arg Arg Leu Ser Leu Met Leu His Gly Leu Val Thr Pro
1385 1390 1395

Ser Leu Pro
1400

<210> SEQ ID NO 91

<211> LENGTH: 620

<212> TYPE: PRT

<213> ORGANISM: Human

<400> SEQUENCE: 91

Met Arg Arg Ser Glu Val Leu Ala Glu Glu Ser Ile Val Cys Leu Gln

1 5 10 15

Lys Ala Leu Asn His Leu Arg Glu Ile Trp Glu Leu Ile Gly Ile Pro

20 25 30
Glu Asp Gln Arg Leu Gln Arg Thr Glu Val Val Lys Lys His Ile Lys
35 40 45

Glu Leu Leu Asp Met Met Ile Ala Glu Glu Glu Ser Leu Lys Glu Arg

50 55 60
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-continued

202

Leu

65

Ser

Leu

Gln

Gln

Ala

145

Thr

Ile

Asp

Cys

Leu

225

Thr

Arg

Lys

Asn

Trp

305

Phe

Glu

Glu

Glu

Leu

385

Lys

Ala

Glu

Gly

465

Thr

Ile

Glu

Gln

Lys

Glu

130

Ser

Thr

Lys

Thr

Leu

210

Glu

Gln

Glu

Ala

Met

290

Asp

Cys

Ile

Gly

Arg

370

Leu

Leu

Ser

Glu

Arg
450

Ser

Pro

Lys

Leu

Leu

Lys

115

Leu

Val

Leu

Arg

Ser

195

Ser

Met

Ile

Ala

Leu

275

Lys

Gln

Ala

Val

Val

355

Lys

Lys

Glu

Lys

Gln
435
Gln

Ala

Gly

Ser

His

Glu

100

Glu

Pro

Arg

Gln

180

Phe

Leu

Gln

Arg

Val

260

Gln

Lys

Glu

Arg

340

Gln

Ala

Glu

Glu

Ala

420

Trp

Leu

Pro

Lys

Ile

Val

85

Lys

Arg

Glu

Ser

Glu

165

Ile

Glu

Glu

Lys

Glu

245

Ala

Leu

Val

Phe

Asp

325

Leu

Lys

Ser

Glu

Glu

405

Phe

Glu

Lys

Arg

Ala

Ser

70

Glu

Asp

Lys

Ile

Leu

150

Thr

Ile

Arg

Asn

Ser

230

Leu

Thr

Glu

Ile

Tyr

310

Lys

Trp

Asp

Lys

390

Leu

Met

Met

Asn

Thr
470

Arg

Val

Pro

Leu

Gln

Leu

135

Glu

Lys

Leu

Asp

Ile

215

Gln

Trp

Ile

Val

Glu

295

Ser

Thr

Asn

Glu

Pro

375

Gln

Lys

Val

His

Lys

455

Pro

Lys

Cys

Phe

Arg

Glu

120

Cys

Glu

Ala

Cys

Val

200

Ala

Asn

Asp

Met

Asp

280

Ala

Gln

Glu

Tyr

Glu

360

Asn

Arg

Ala

Asn

Arg
440
Lys

Ser

Leu

Gln

Gln

Thr

105

Leu

Met

Leu

Ser

Met

185

Val

Thr

Glu

Arg

Ser

265

Arg

Ile

Glu

Ser

Tyr

345

Thr

Arg

Ala

Arg

Gly

425

Leu

Gln

Lys

Asn

Lys

Glu

20

Gln

Lys

Pro

Asn

Arg

170

Glu

Cys

Leu

Ala

Leu

250

Gly

Leu

Arg

Gln

Leu

330

Glu

Trp

Phe

Lys

Ile

410

Gln

Glu

Thr

Arg

Thr

Glu

75

Glu

Val

Leu

His

Gln

155

Arg

Ala

Glu

Gln

Val

235

Gln

Ser

Glu

Val

Arg

315

Leu

Val

Arg

Thr

Leu

395

Glu

Lys

Lys

Glu

Arg

475

Thr

Leu Asn Thr Leu

Gly

Glu

Leu

Tyr

140

Phe

Glu

Leu

Asp

Lys

220

Cys

Ile

Lys

Glu

Glu

300

Gln

Gln

His

Leu

Asn

380

Gln

Leu

Phe

Glu

Thr
460

Gly

Thr

Glu

Leu

Gln

125

Asp

Arg

Glu

Asp

Glu

205

Leu

Glu

Pro

Ala

Leu

285

Leu

Ala

Leu

Lys

Phe

365

Arg

Lys

Trp

Met

Arg
445
Glu

Leu

Met

Thr

Met

110

Glu

Ile

Gln

Phe

His

190

Asp

Leu

Gly

Glu

Lys

270

Lys

Val

Phe

His

Glu

350

Leu

Gly

Met

Glu

Glu

430

Ala

Met

Ala

Ser

Thr

95

Arg

Gln

Asp

His

Val

175

Thr

2la

Arg

Leu

Glu

255

Val

Met

Gln

2Ala

Asp

335

Leu

Glu

Gly

Leu

Gln

415

Tyr

Lys

Leu

Pro

Asn

Cys

80

Ile

Lys

Asp

Ser

Val

160

Ser

Pro

Phe

Gln

Arg

240

Glu

Arg

Gln

Tyr

Pro

320

2la

Phe

Phe

Asn

Pro

400

Glu

Val

Gln

Tyr

Asn
480

2la
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-continued

204

Thr

Ser

Ser

Asn

545

Pro

Ser

Thr

Thr

<210>
<21ll>
<212>
<213>

<400>

Ala

Pro

Thr

530

Lys

Gly

Thr

Val

Ser
610

Asn

Val

515

Cys

Glu

Ser

Tyr

Gly

595

Gly

Ser

500

Ser

Ser

Asn

Ala

Ser

580

Leu

Ile

SEQUENCE :

Thr Arg Leu Arg

1

Ala

Leu

Leu

Ser

65

Glu

Val

Glu

Glu

Glu

145

Val

Leu

Gln

Arg
225

Arg

Leu

Leu

50

Ile

Leu

Lys

Ser

Leu

130

Gly

Glu

Leu

Tyr

Phe

210

Glu

Gly

Leu

35

Gly

Val

Ile

Lys

Leu

115

Asn

Glu

Leu

Gln

Asp

195

Arg

Glu

Ala
20

Ser

Ala

Gly

His

100

Thr

Thr

Met

Glu

180

Ile

Gln

Phe

485

Ser

Arg

Gly

Leu

Pro

565

Glu

Gln

Leu

SEQ ID NO 92
LENGTH:
TYPE: PRT
ORGANISM:

674

Ile

Leu

Lys

Glu

550

Leu

Phe

Arg

Asn

Human

92

Pro

Ala

Gly

Ser

Leu

Ile

85

Ile

Glu

Leu

Thr

Arg

165

Gln

Asp

His

Val

Val

Thr

Pro

Ala

Gln

70

Pro

Lys

Arg

Cys

Ile

150

Lys

Asp

Ser

Val

Ser
230

Arg

Pro

Lys

535

Leu

Gln

Ala

Glu

Ser
615

Ala

Arg

Cys

Met

55

Lys

Glu

Glu

Leu

Ser

135

Leu

Gln

Gln

Ala

Thr
215

Pro

Pro

520

Thr

Asn

Arg

Lys

Leu

600

Thr

Arg

Ser

Gly

40

Arg

Ala

Asp

Leu

Ile

120

Glu

Gln

Lys

Glu

Ser
200

Thr

Lys

Ile

505

Ser

Pro

Gly

Asn

Asp

585

Ser

Asn

Phe

Asp

25

Val

Arg

Leu

Gln

Leu

105

Lys

Leu

Leu

Lys

Leu
185
Val

Leu

Arg

490

Phe

Gly

Arg

Ser

Phe

570

Pro

Lys

Ile

Glu

10

Ile

Gly

Ser

Asn

Arg

90

Asp

Ser

His

Glu

Glu

170

Cys

Pro

Arg

Gln

Gly

Ser

Thr

Ile

555

Ser

Ser

Ala

Gln

Ile

Ala

Leu

Glu

His

75

Leu

Met

Ile

Val

Lys

155

Arg

Glu

Ser

Glu

Ile
235

Gly

Lys

Gly

540

Leu

Ile

Leu

Ser

Ser
620

Leu

Gly

Asp

Val

60

Leu

Gln

Met

Ser

Glu

140

Asp

Lys

Ile

Leu

Thr
220

Ile

Thr

Pro

525

Arg

Ser

Asn

Ser

Lys
605

Arg

Val

Leu

45

Leu

Arg

Arg

Val
125
Pro

Leu

Gln

Leu

Glu

205

Lys

Leu

Val

510

Val

His

Gly

Ser

Asp

590

Ser

Gly

Cys

30

Asp

Ala

Glu

Thr

Ala

110

Cys

Phe

Arg

Glu

Cys
190
Glu

Ala

Cys

495

Tyr

Ala

Gly

Gly

Val

575

Ser

Asp

Ser

15

Gly

Ser

Glu

Ile

Glu

95

Glu

Gln

Gln

Thr

Leu

175

Met

Leu

Ser

Met

His

2la

2la

Tyr

560

Ala

Ser

Ala

Thr

Trp

Arg

Glu

Trp

80

Val

Glu

Lys

Glu

Gln

160

Lys

Pro

Asn

Arg

Glu
240
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-continued

206

Ala

Glu

Gln

Val

Gln

305

Ser

Glu

Val

Arg

Leu

385

Val

Arg

Thr

Leu

Glu

465

Lys

Lys

Glu

Arg

Thr

545

Gly

Ser

Thr

Ile

Ser
625

Ser

Ala

Leu

Asp

Lys

Cys

290

Ile

Lys

Glu

Glu

Gln

370

Gln

His

Leu

Asn

Gln

450

Leu

Phe

Glu

Thr

Gly

530

Thr

Gly

Lys

Gly

Leu
610
Ile

Leu

Ser

Asp

Glu

Leu

275

Glu

Pro

Ala

Leu

Leu

355

Ala

Leu

Lys

Phe

Arg

435

Lys

Trp

Met

Arg

Glu

515

Leu

Met

Thr

Pro

Arg

595

Ser

Asn

Ser

Lys

His

Asp

260

Leu

Gly

Glu

Lys

340

Val

Phe

His

Glu

Leu

420

Gly

Met

Glu

Glu

Ala

500

Met

Ala

Ser

Val

Val

580

Gly

Ser

Asp

Ser

Thr

245

Ala

Arg

Leu

Glu

Val

325

Met

Gln

Ala

Asp

Leu

405

Glu

Gly

Leu

Gln

Tyr

485

Lys

Leu

Pro

Asn

Tyr

565

Ala

Gly

Gly

Val

Ser

645

Asp

Pro

Phe

Gln

Arg

Glu

310

Arg

Gln

Tyr

Pro

Ala

390

Phe

Phe

Asn

Pro

Glu

470

Val

Gln

Tyr

Asn

Ala

550

His

Ala

Ala

Tyr

Ala
630

Ser

Ala

Asp

Cys

Leu

Thr

295

Arg

Lys

Asn

Trp

Phe

375

Glu

Glu

Glu

Leu

Lys

455

His

Ala

Glu

Gly

Thr

535

Thr

Ser

Ser

Asn

Pro
615
Ser

Thr

Thr

Thr

Leu

Glu

280

Gln

Glu

Ala

Met

Asp

360

Cys

Ile

Gly

Arg

Leu

440

Leu

Ser

Glu

Arg

Ser

520

Pro

Ala

Pro

Thr

Lys

600

Gly

Thr

Val

Ser

Ser

Ser

265

Met

Ile

Ala

Leu

Lys

345

Gln

Ala

Val

Val

Lys

425

Lys

Glu

Lys

Gln

Gln

505

Ala

Gly

Asn

Val

Cys

585

Glu

Ser

Tyr

Gly

Gly

Phe

250

Leu

Gln

Arg

Val

Gln

330

Lys

Cys

Glu

Arg

Gln

410

Ala

Glu

Glu

Ala

Trp

490

Leu

Pro

Lys

Ser

Ser

570

Ser

Asn

Ala

Ser

Leu
650

Ile

Glu

Glu

Lys

Glu

Ala

315

Leu

Val

Phe

Asp

Leu

395

Lys

Ser

Glu

Glu

Phe

475

Glu

Lys

Arg

Ala

Ser

555

Arg

Gly

Leu

Pro

Glu
635

Gln

Leu

Arg Asp Val Val

Asn

Ser

Leu

300

Thr

Glu

Ile

Tyr

Tyr

380

Lys

Trp

Asp

Lys

Leu

460

Met

Met

Asn

Thr

Arg

540

Ile

Leu

Lys

Glu

Leu
620
Phe

Arg

Asn

Ile

Gln

285

Trp

Ile

Val

Glu

Ser

365

Thr

Asn

Glu

Pro

Gln

445

Lys

Val

His

Lys

Pro

525

Lys

Arg

Pro

Lys

Leu

605

Gln

Ala

Glu

Ser

Ala

270

Asn

Asp

Met

Asp

Ala

350

Gln

Glu

Tyr

Glu

Asn

430

Arg

Ala

Asn

Arg

Lys

510

Ser

Leu

Pro

Pro

Thr

590

Asn

Arg

Lys

Leu

Thr

255

Thr

Glu

Arg

Ser

Arg

335

Ile

Glu

Ser

Tyr

Thr

415

Arg

2la

Arg

Gly

Leu

495

Gln

Lys

Asn

Ile

Ser

575

Pro

Gly

Asn

Asp

Ser

655

Asn

Cys

Leu

2la

Leu

Gly

320

Leu

Arg

Gln

Leu

Glu

400

Trp

Phe

Lys

Ile

Gln

480

Glu

Thr

Arg

Thr

Phe

560

Gly

Arg

Ser

Phe

Pro
640

Lys

Ile
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-continued

208

Gln

Ser

660

<210> SEQ ID NO 93

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Thr Arg Leu Arg

1

Ala

Leu

Leu

Ser

65

Glu

Val

Glu

Glu

Glu

145

Val

Leu

Gln

Arg

225

Ala

Glu

Gln

Val

Gln

305

Ser

Glu

Val

Arg

Leu

Leu

50

Ile

Leu

Lys

Ser

Leu

130

Gly

Glu

Leu

Tyr

Phe

210

Glu

Leu

Asp

Lys

Cys

290

Ile

Lys

Glu

Glu

Gly

Leu

35

Gly

Val

Ile

Lys

Leu

115

Asn

Glu

Leu

Gln

Asp

195

Arg

Glu

Asp

Glu

Leu

275

Glu

Pro

Ala

Leu

Leu

Ala
20

Ser

Ala

Gly

His

100

Thr

Thr

Met

Glu

180

Ile

Gln

Phe

His

Asp

260

Leu

Gly

Glu

Lys
340

Val

660

93

Pro Val Ala

Ala Thr Arg

Gly Pro Cys

Ser Ala Met

55

Leu Gln Lys
70

Ile Pro Glu
85

Ile Lys Glu

Glu Arg Leu

Leu Cys Ser
135

Thr Ile Leu
150

Arg Lys Gln
165

Gln Asp Gln

Asp Ser Ala

His Val Thr
215

Val Ser Ile
230

Thr Pro Asp
245

Ala Phe Cys

Arg Gln Leu

Leu Arg Thr
295

Glu Glu Arg
310

Val Arg Lys
325

Met Gln Asn

Gln Tyr Trp

Arg

Ser

Gly

40

Arg

Ala

Asp

Leu

Ile

120

Glu

Gln

Lys

Glu

Ser

200

Thr

Lys

Thr

Leu

Glu

280

Gln

Glu

Ala

Met

Asp

665

Phe

Asp

25

Val

Arg

Leu

Gln

Leu

105

Lys

Leu

Leu

Lys

Leu

185

Val

Leu

Arg

Ser

Ser

265

Met

Ile

Ala

Leu

Lys
345

Gln

Glu

10

Ile

Gly

Ser

Asn

Arg

90

Asp

Ser

His

Glu

Glu

170

Cys

Pro

Arg

Gln

Phe

250

Leu

Gln

Arg

Val

Gln

330

Lys

Cys

Ile

Ala

Leu

Glu

His

75

Leu

Met

Ile

Val

Lys

155

Arg

Glu

Ser

Glu

Ile

235

Glu

Glu

Lys

Glu

Ala
315
Leu

Val

Phe

Leu

Gly

Asp

Val

60

Leu

Gln

Met

Ser

Glu

140

Asp

Lys

Ile

Leu

Thr

220

Ile

Arg

Asn

Ser

Leu

300

Thr

Glu

Ile

Tyr

Arg

Val

Leu

45

Leu

Arg

Arg

Ile

Val

125

Pro

Leu

Gln

Leu

Glu

205

Lys

Leu

Asp

Ile

Gln

285

Trp

Ile

Val

Glu

Ser

670

Gly

Cys

30

Asp

Ala

Glu

Thr

Ala

110

Cys

Phe

Arg

Glu

Cys

190

Glu

Ala

Cys

Val

Ala

270

Asn

Asp

Met

Asp

Ala

350

Gln

Ser

15

Gly

Ser

Glu

Ile

Glu

95

Glu

Gln

Gln

Thr

Leu

175

Met

Leu

Ser

Met

Val

255

Thr

Glu

Arg

Ser

Arg

335

Ile

Glu

Thr

Trp

Arg

Glu

Trp

80

Val

Glu

Lys

Glu

Gln

160

Lys

Pro

Asn

Arg

Glu

240

Cys

Leu

Ala

Leu

Gly
320
Leu

Arg

Gln



209

US 9,052,312 B2

-continued

210

Arg

Leu

385

Val

Arg

Thr

Leu

Glu

465

Lys

Lys

Glu

Arg

Thr

545

Gly

Ser

Thr

Ile

Ser

625

Ser

Gln

370

Gln

His

Leu

Asn

Gln

450

Leu

Phe

Glu

Thr

Gly

530

Thr

Gly

Lys

Gly

Leu

610

Ile

Lys

Ile

355

Ala

Leu

Lys

Phe

Arg

435

Lys

Trp

Met

Arg

Glu

515

Leu

Met

Thr

Pro

Arg

595

Ser

Asn

Ala

Gln

Phe

His

Glu

Leu

420

Gly

Met

Glu

Glu

Ala

500

Met

Ala

Ser

Val

Val

580

His

Gly

Ser

Ser

Ser
660

Ala

Asp

Leu

405

Glu

Gly

Leu

Gln

Tyr

485

Lys

Leu

Pro

Asn

Tyr

565

Ala

Gly

Gly

Val

Lys
645

<210> SEQ ID NO 94

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

417

94

Pro

Ala

390

Phe

Phe

Asn

Pro

Glu

470

Val

Gln

Tyr

Asn

Ala

550

His

Ala

Ala

Tyr

Ala

630

Ser

Met Thr Thr Gln Leu Gly

1

5

Leu Gly Cys Gly Gln Pro

20

Val Leu Trp Asn Val Pro

35

His Leu Pro Leu Asn Ala

50

Phe

375

Glu

Glu

Glu

Leu

Lys

455

His

Ala

Glu

Gly

Thr

535

Thr

Ser

Ser

Asn

Pro

615

Ser

Asp

Pro

Leu

Ser

Leu
55

360

Cys

Ile

Gly

Arg

Leu

440

Leu

Ser

Glu

Arg

Ser

520

Pro

Ala

Pro

Thr

Lys

600

Gly

Thr

Ala

Ala

Pro

Ala

40

Gly

Ala

Val

Val

Lys

425

Lys

Glu

Lys

Gln

Gln

505

Ala

Gly

Asn

Val

Cys

585

Glu

Ser

Tyr

Thr

Leu
Gln
25

His

Ile

Glu

Arg

Gln

410

Ala

Glu

Glu

Ala

Trp

490

Leu

Pro

Lys

Ser

Ser

570

Ser

Asn

Ala

Ser

Ser
650

Val
10
Val

Cys

Ile

Asp

Leu

395

Lys

Ser

Glu

Glu

Phe

475

Glu

Lys

Arg

Ala

Ser

555

Arg

Gly

Leu

Pro

Glu

635

Gly

Leu

Pro

Glu

Ala

Tyr

380

Lys

Trp

Asp

Lys

Leu

460

Met

Met

Asn

Thr

Arg

540

Ile

Leu

Lys

Glu

Leu

620

Phe

Ile

Gly

Glu

Ala

Asn
60

365

Thr

Asn

Glu

Pro

Gln

445

Lys

Val

His

Lys

Pro

525

Lys

Arg

Pro

Lys

Leu

605

Gln

Ala

Leu

Val

Arg

Arg

45

Arg

Glu

Tyr

Glu

Asn

430

Arg

Ala

Asn

Arg

Lys

510

Ser

Leu

Pro

Pro

Thr

590

Asn

Arg

Arg

Asn

Ala
Pro
30

Phe

Gly

Ser

Tyr

Thr

415

Arg

Ala

Arg

Gly

Leu

495

Gln

Lys

Asn

Ile

Ser

575

Pro

Gly

Asn

Glu

Ser
655

Leu
15
Phe

Gly

Gln

Leu

Glu

400

Trp

Phe

Lys

Ile

Gln

480

Glu

Thr

Arg

Thr

Phe

560

Gly

Arg

Ser

Phe

Leu

640

Thr

Cys

Ser

Val

His



211

US 9,052,312 B2

-continued

212

Phe His Gly Gln
65

Tyr Pro Tyr Phe
Gln Ala Leu Pro
100

His His Ser Leu
115

Glu Glu Trp Cys
130

Tyr Gln Ala Ala
145

Asp Pro Gln Glu
Ala Arg Ala Leu
180

Pro His Gly Leu
195

Trp His Ser Met
210

Leu Ala Arg Asn
225

Leu Phe Pro Ser
Gln Ala Phe Val
260

Val Gly His Arg
275

His Arg Arg Ser
290

Ile Gly Val Ser
305

Asp Leu Ser Leu
Tyr Leu Val Asp
340

Ala Met Ala Cys
355

Arg Arg Asp Pro
370

Gly Ser Leu Gly
385
Trp Ala Gly Pro

Val

«210> SEQ ID NO

Asn

Gly

85

Leu

Arg

Pro

Ser

Gln

165

Met

Trp

Ala

Thr

Ile

245

Arg

His

Gly

Ala

Ser

325

Thr

Ser

Gly

Asp

Thr
405

95

«211> LENGTH: 462

<212> TYPE: PRT

Met

70

Pro

Asp

Pro

Leu

Trp

150

Leu

Glu

Gly

Ser

Gln

230

Tyr

His

Pro

Arg

Ala

310

Ser

Leu

His

Gln

Trp

390

Cys

<213> ORGANISM: Human

<400> SEQUENCE:

95

Thr

Arg

Arg

Gly

Trp

135

Tyr

Asp

Phe

Asn

215

Leu

Leu

Arg

Leu

Phe

295

Leu

Ser

Gly

Gln

Met

375

Lys

Gln

Ile

Gly

His

Phe

120

Ala

Trp

Lys

Thr

Tyr

200

Tyr

His

Pro

Leu

Pro

280

Leu

Gly

Glu

Pro

Arg

360

Glu

Ser

Glu

Phe

Thr

Leu

105

Ala

Gly

Ala

Ala

Leu

185

His

Thr

Trp

Pro

Glu

265

Val

Ser

Ala

Glu

Tyr

345

Cys

Ala

Phe

Pro

Tyr

Ala

20

Ala

Gly

Asn

Gln

Tyr

170

Arg

Tyr

Gly

Leu

Arg

250

Glu

Leu

Gln

Ala

Glu

330

Val

His

Phe

Ser

Arg
410

Lys

75

His

Leu

Pro

Trp

Gln

155

Thr

Val

Pro

Arg

Trp

235

Leu

Ala

Ala

Asp

Gly

315

Cys

Ile

Gly

Leu

Cys

395

Pro

Asn Gln Leu Gly

Asn

Ala

Ala

Gly

140

Val

Gly

Ala

Ala

Cys

220

Ala

Pro

Phe

Tyr

Asp

300

Val

Trp

Asn

His

His

380

His

Gly

Gly

Ala

Val

125

Arg

Phe

Phe

Gln

Cys

205

His

Ala

Pro

Arg

Val

285

Leu

Val

His

Val

Gly

365

Leu

Cys

Pro

Gly

Tyr

110

Leu

Arg

Pro

Glu

Ala

190

Gly

Ala

Ser

Ala

Val

270

Arg

Val

Leu

Leu

Thr

350

Arg

Trp

Tyr

Lys

Ile

95

Gln

Asp

Arg

Asp

Gln

175

Leu

Asn

2la

Ser

His

255

2la

Leu

Gln

Trp

His

335

Arg

Cys

Pro

Trp

Glu
415

Leu

80

Pro

Ile

Trp

2la

Leu

160

Ala

Arg

Gly

Thr

Ala

240

His

Leu

Thr

Ser

Gly

320

Asp

2la

2la

Asp

Gly

400

Ala

Met Thr Thr Gln Leu Gly Pro Ala Leu Val Leu Gly Val Ala Leu Cys

1

5

10

15



213

US 9,052,312 B2

-continued

214

Leu

Val

Phe
65
Tyr

Gln

Glu

Tyr

145

Asp

Ala

Pro

Trp

Leu

225

Leu

Gln

Val

Ile

305

Asp

Tyr

Ala

Arg

Gly

385

Trp

Lys

Ser

Gly

Leu

Leu

50

His

Pro

Ala

His

Glu

130

Gln

Pro

Arg

His

His

210

Ala

Phe

Ala

Gly

Arg

290

Gly

Leu

Leu

Met

Arg

370

Ser

Ala

Ala

Ser

Cys

Trp

35

Pro

Gly

Tyr

Leu

Ser

115

Trp

Ala

Gln

Ala

Gly

195

Ser

Arg

Pro

Phe

His

275

Arg

Val

Ser

Val

Ala

355

Asp

Leu

Gly

Arg

Pro

Gly

20

Asn

Leu

Gln

Phe

Pro

100

Leu

Ala

Glu

Leu

180

Leu

Met

Asn

Ser

Val

260

Arg

Ser

Ser

Leu

Asp

340

Pro

Gly

Pro

Ala

420

Gly

Gln

Val

Asn

Asn

Gly

85

Leu

Arg

Pro

Ser

Gln

165

Met

Trp

Ala

Thr

Ile

245

Arg

His

Gly

Ala

Ser

325

Thr

Ser

Gly

Asp

Thr

405

Pro

Thr

Pro

Pro

Ala

Met

70

Pro

Asp

Pro

Leu

Trp

150

Leu

Glu

Gly

Ser

Gln

230

Tyr

His

Pro

Arg

Ala

310

Ser

Leu

His

Gln

Trp
390
Cys

Ala

Thr

Leu

Ser

Leu

55

Thr

Arg

Arg

Gly

Trp

135

Ala

Tyr

Asp

Phe

Asn

215

Leu

Leu

Arg

Leu

Phe

295

Leu

Ser

Gly

Gln

Met

375

Lys

Gln

Thr

Leu

Pro

Ala

40

Gly

Ile

Gly

His

Phe

120

Ala

Trp

Lys

Thr

Tyr

200

Tyr

His

Pro

Leu

Pro

280

Leu

Gly

Glu

Pro

Arg

360

Glu

Ser

Glu

Ala

Ser

Gln

25

His

Ile

Phe

Thr

Leu

105

Ala

Gly

Ala

Ala

Leu

185

His

Thr

Trp

Pro

Glu

265

Val

Ser

Ala

Glu

Tyr

345

Cys

Ala

Phe

Pro

Ser
425

His

Val

Cys

Ile

Tyr

Ala

20

Ala

Gly

Asn

Gln

Tyr

170

Arg

Tyr

Gly

Leu

Arg

250

Glu

Leu

Gln

Ala

Glu

330

Val

His

Phe

Ser

Leu
410

Ser

Ser

Pro

Glu

Ala

Lys

75

His

Leu

Pro

Trp

Gln

155

Thr

Val

Pro

Arg

Trp

235

Leu

Ala

Ala

Asp

Gly

315

Cys

Ile

Gly

Leu

Cys
395
Gly

Phe

Cys

Glu Arg Pro Phe

Ala

Asn

60

Asn

Asn

Ala

Ala

Gly

140

Val

Gly

Ala

Ala

Cys

220

Ala

Pro

Phe

Tyr

Asp

300

Val

Trp

Asn

His

His

380

His

Leu

Pro

Ser

Arg

45

Arg

Gln

Gly

Ala

Val

125

Arg

Phe

Phe

Gln

Cys

205

His

Ala

Pro

Arg

Val

285

Leu

Val

His

Val

Gly

365

Leu

Cys

Lys

Cys

Ile

30

Phe

Gly

Leu

Gly

Tyr

110

Leu

Arg

Pro

Glu

Ala

190

Gly

Ala

Ser

Ala

Val

270

Arg

Val

Leu

Leu

Thr

350

Arg

Trp

Tyr

Lys

Cys

430

Gln

Gly

Gln

Gly

Ile

95

Gln

Asp

Arg

Asp

Gln

175

Leu

Asn

2la

Ser

His

255

2Ala

Leu

Gln

Trp

His

335

Arg

Cys

Pro

Trp

Gln
415

His

Phe

Ser

Val

His

Leu

80

Pro

Ile

Trp

Ala

Leu

160

Ala

Arg

Gly

Thr

Ala

240

His

Leu

Thr

Ser

Gly

320

Asp

Ala

Ala

Asp

Gly

400

Tyr

Phe

Thr



US 9,052,312 B2
215 216

-continued

435 440 445

Val Asn Pro Pro Lys His Thr Pro Arg Phe Pro Trp Asn Pro
450 455 460

<210> SEQ ID NO 96
<211> LENGTH: 387
<212> TYPE: PRT

<213> ORGANISM: Human

<400> SEQUENCE: 96

Met Thr Thr Gln Leu Gly Pro Ala Leu Val Leu Gly Val Ala Leu Cys
1 5 10 15

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

Val Leu Trp Asn Val Pro Ser Ala His Cys Glu Ala Arg Phe Gly Val
35 40 45

His Leu Pro Leu Asn Ala Leu Gly Ile Ile Ala Asn Arg Gly Gln His
50 55 60

Phe His Gly Gln Asn Met Thr Ile Phe Tyr Lys Asn Gln Leu Gly Leu
65 70 75 80

Tyr Pro Tyr Phe Gly Pro Arg Gly Thr Ala His Asn Gly Gly Ile Pro
85 90 95

Gln Ala Leu Pro Leu Asp Arg His Leu Ala Leu Ala Ala Tyr Gln Ile
100 105 110

His His Ser Leu Arg Pro Gly Phe Ala Gly Pro Ala Val Leu Asp Trp
115 120 125

Glu Glu Trp Cys Pro Leu Trp Ala Gly Asn Trp Gly Arg Arg Arg 2Ala
130 135 140

Tyr Gln Ala Ala Ser Trp Ala Trp Ala Gln Gln Val Phe Pro 2Asp Leu
145 150 155 160

Asp Pro Gln Glu Gln Leu Tyr Lys Ala Tyr Thr Gly Phe Glu Gln Ala
165 170 175

Ala Arg Ala Leu Met Glu Asp Thr Leu Arg Val Ala Gln Ala Leu Arg
180 185 190

Pro His Gly Leu Trp Gly Phe Tyr His Tyr Pro Ala Cys Gly Asn Gly
195 200 205

Trp His Ser Met Ala Ser Asn Tyr Thr Gly Arg Cys His Ala Ala Thr
210 215 220

Leu Ala Arg Asn Thr Gln Leu His Trp Leu Trp Ala Ala Ser Ser Ala
225 230 235 240

Leu Phe Pro Ser Ile Tyr Leu Pro Pro Arg Leu Pro Pro Ala His His
245 250 255

Gln Ala Phe Val Arg His Arg Leu Glu Glu Ala Phe Arg Val Ala Leu
260 265 270

Val Gly His Arg His Pro Leu Pro Val Leu Ala Tyr Val Arg Leu Thr
275 280 285

His Arg Arg Ser Gly Arg Phe Leu Ser Gln Glu Glu Cys Trp His Leu
290 295 300

Hig Asp Tyr Leu Val Asp Thr Leu Gly Pro Tyr Val Ile Asn Val Thr
305 310 315 320

Arg Ala Ala Met Ala Cys Ser His Gln Arg Cys His Gly His Gly Arg
325 330 335

Cys Ala Arg Arg Asp Pro Gly Gln Met Glu Ala Phe Leu His Leu Trp
340 345 350



US 9,052,312 B2
217 218

-continued

Pro Asp Gly Ser Leu Gly Asp Trp Lys Ser Phe Ser Cys His Cys Tyr
355 360 365

Trp Gly Trp Ala Gly Pro Thr Cys Gln Glu Pro Arg Pro Gly Pro Lys
370 375 380

Glu Ala Val
385

<210> SEQ ID NO 97
<211> LENGTH: 462
<212> TYPE: PRT

<213> ORGANISM: Human

<400> SEQUENCE: 97

Met Gly Lys Glu Lys Thr His Ile Asn Ile Val Val Ile Gly His Val
1 5 10 15

Agp Ser Gly Lys Ser Thr Thr Thr Gly His Leu Ile Tyr Lys Cys Gly
20 25 30

Gly Ile Asp Lys Arg Thr Ile Glu Lys Phe Glu Lys Glu Ala Ala Glu
35 40 45

Met Gly Lys Gly Ser Phe Lys Tyr Ala Trp Val Leu Asp Lys Leu Lys
50 55 60

Ala Glu Arg Glu Arg Gly Ile Thr Ile Asp Ile Ser Leu Trp Lys Phe
65 70 75 80

Glu Thr Ser Lys Tyr Tyr Val Thr Ile Ile Asp Ala Pro Gly His Arg
85 90 85

Asp Phe Ile Lys Asn Met Ile Thr Gly Thr Ser Gln Ala Asp Cys Ala
100 105 110

Val Leu Ile Val Ala Ala Gly Val Gly Glu Phe Glu Ala Gly Ile Ser
115 120 125

Lys Asn Gly Gln Thr Arg Glu His Ala Leu Leu Ala Tyr Thr Leu Gly
130 135 140

Val Lys Gln Leu Ile Val Gly Val Asn Lys Met Asp Ser Thr Glu Pro
145 150 155 160

Pro Tyr Ser Gln Lys Arg Tyr Glu Glu Ile Val Lys Glu Val Ser Thr
165 170 175

Tyr Ile Lys Lys Ile Gly Tyr Asn Pro Asp Thr Val Ala Phe Val Pro
180 185 190

Ile Ser Gly Trp Asn Gly Asp Asn Met Leu Glu Pro Ser Ala Asn Met
195 200 205

Pro Trp Phe Lys Gly Trp Lys Val Thr Arg Lys Asp Gly 2Asn 2Ala Ser
210 215 220

Gly Thr Thr Leu Leu Glu Ala Leu Asp Cys Ile Leu Pro Pro Thr Arg
225 230 235 240

Pro Thr Asp Lys Pro Leu Arg Leu Pro Leu Gln Asp Val Tyr Lys Ile
245 250 255

Gly Gly Ile Gly Thr Val Pro Val Gly Arg Val Glu Thr Gly Val Leu
260 265 270

Lys Pro Gly Met Val Val Thr Phe Ala Pro Val Asn Val Thr Thr Glu
275 280 285

Val Lys Ser Val Glu Met His His Glu Ala Leu Ser Glu Ala Leu Pro
290 295 300

Gly Asp Asn Val Gly Phe Lys Val Lys Asn Val Ser Val Lys Asp Val
305 310 315 320

Arg Arg Gly Asn Val Ala Gly Asp Ser Lys Asn Asp Pro Pro Met Glu
325 330 335



219

US 9,052,312 B2

-continued

220

Ala

Ile

Ala

Lys

385

Ile

Asp

Val

Gly

Ala

Ser

Cys

370

Lys

Val

Tyr

Ala

Lys
450

Gly

Ala

355

Lys

Leu

Asp

Pro

Val

435

Val

Phe

340

Gly

Phe

Glu

Met

Pro

420

Gly

Thr

Thr

Tyr

Ala

Asp

Val

405

Leu

Val

Lys

<210> SEQ ID NO 98

<21l> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Met Ala Leu Lys

1

Leu

Val

Thr

Glu

65

Ser

Glu

Gln

Leu

Glu

145

Asp

Val

Pro

Pro

Glu
225

Asp

Lys

Ile

Pro

50

Glu

Ser

Ile

His

Glu

130

Gln

Pro

Leu

Arg

Gly

210

Glu

Pro

Cys

Pro

35

Pro

Pro

Pro

Arg

Pro

115

Ala

Pro

Asp

Leu

Gly
195
Asn

Pro

Asp

Glu
20
Arg

Pro

Gly

Ala

100

His

Trp

Ser

Ala
Asp
180

Leu

Val

Pro

381

98

Ala

Glu

Pro

Arg

Gln

Gly

Pro

Thr

Ser

Pro

Asn

165

Ser

Arg

Lys

Arg

Glu

Ala

Ala

Glu

Gly

390

Pro

Gly

Ile

Ser

Glu

Gly

Glu

Pro

Gln

70

Ser

Ser

Leu

Glu

Pro

150

Pro

Glu

Pro

Pro

Lys
230

Pro

Gln

Pro

Leu

375

Pro

Gly

Arg

Lys

Ala
455

Gly

Glu

Pro

Ser

55

Val

Gly

Ala

Asp

Gly

135

Asn

Asp

Asp

Leu

Arg
215

Lys

Pro

Val

Val

360

Lys

Lys

Lys

Phe

Ala

440

Gln

Ala

Asp

Met

40

Pro

Ser

Arg

Asp

Leu

120

Val

Ser

Ala

Asn

Glu
200
Gly

Arg

Ser

Ile

345

Leu

Glu

Phe

Pro

Ala

425

Val

Lys

Ala

Glu

25

Leu

Leu

Trp

Ala

Thr

105

Ser

Ala

Asp

Ala

Pro

185

Leu

Gln

Gly

Pro

Ile

Asp

Lys

Leu

Met

410

Val

Asp

Ala

Leu

10

Glu

Arg

Glu

Glu

Leu

90

Ala

Pro

Leu

Ser

Arg

170

Ser

Pro

Arg

Arg

Asp

Leu

Cys

Ile

Lys

395

Cys

Arg

Lys

Gln

Asp

Glu

Val

Ala

Gln

75

Cys

Arg

Ser

Leu

Gly

155

Met

Leu

Ala

Trp

Pro
235

Ser

Asn

His

Asp

380

Ser

Val

Asp

Lys

Lys
460

Cys

Ala

Thr

Gly

60

Glu

Met

Ser

Glu

Gln

140

Gln

Pro

Pro

Val

Lys
220

Met

Pro

His

Met

365

Arg

Gly

Glu

Met

Ala

445

Ala

Phe

Met

Gln

45

Ser

Phe

Val

His

Lys

125

Asp

Asp

Ala

Lys

Pro
205
Glu

Thr

Thr

Pro

350

Ala

Arg

Asp

Ser

Arg

430

Ala

Lys

Glu

Val

30

Gln

Asp

Leu

Cys

Ile

110

Ser

Val

Ala

Glu

Arg

190

Ala

Pro

Lys

Glu

Gly

His

Ser

Ala

Phe

415

Gln

Gly

Val

15

Val

Glu

Gly

Val

Gly

95

Leu

Asn

Arg

His

Ile

175

Ser

Thr

Pro

Asn

Thr

Gln

Ile

Gly

Ala

400

Ser

Thr

Ala

Thr

Ala

Lys

Cys

Gly

80

2la

Glu

Ile

2la

Pro

160

Val

Arg

Glu

Gly

Leu

240

Phe



221

US 9,052,312 B2

-continued

222

Ala

Gly

Ser

Arg

305

Leu

Ser

Gly

Thr

<210>
<21ll>
<212>
<213>

<400>

Ala

Phe

Lys

290

Ala

Asp

Leu

Ala

Thr
370

Pro

Val

275

Asp

Glu

Leu

Leu

Gly

355

Val

Ala

260

Leu

Ser

Ser

Gln

Gln

340

Asp

Ala

SEQUENCE :

Met Ser Thr His

1

Glu

Val

Gly

Phe

65

Ala

Ala

Leu

Asn

Gly

145

Phe

Val

Glu

Tyr

Ser
225

Gln

Val

Met

50

Asn

Ile

His

Ile

Lys

130

Ser

Ile

Asn

Asp

Phe

210

Ala

Arg

Leu

35

Pro

His

Asn

Lys

Val

115

Leu

Leu

Leu

Lys

Gly

195

Pro

Met

Arg

20

Leu

Gln

Leu

Arg

Thr

100

Gln

Leu

Val

Thr
180

Thr

Leu

245

Glu

Gln

Pro

Pro

Val

325

Asp

Thr

Gly

SEQ ID NO 99
LENGTH:
TYPE: PRT
ORGANISM:

1909

Val

Leu

Lys

Ser

310

Ile

Trp

Ser

Lys

Human

99

Arg

Pro

Ser

Phe

Thr

Val

85

Gly

Pro

Ile

Gln

Glu

165

Gly

Leu

Leu

Asp

Ser

Trp

Val

Ser

70

Tyr

Pro

Cys

Ile

Gly

150

Pro

Thr

Phe

Ser

Tyr
230

Arg

Phe

Asp

295

Pro

Arg

Ser

Asp

Pro
375

Arg

Pro

Val

Thr

55

His

Lys

Glu

Ser

Asp

135

Val

Ser

Met

Ile

Ser

215

Glu

His

Ser

280

Arg

Ala

Val

Arg

Trp

360

Glu

Leu

Arg

Trp

40

Phe

Gln

Leu

Glu

Glu

120

Tyr

Cys

His

Tyr

Gly

200

Arg

Leu

Phe

265

His

Glu

Pro

Arg

His

345

Pro

Lys

Leu

Ala

25

Val

His

Gly

Thr

Asp

105

Val

Ser

Lys

Lys

Gly

185

Thr

Lys

His

250

Thr

Thr

Val

Pro

Met

330

Pro

Thr

Gly

Thr

10

Leu

Leu

Ser

Thr

Gly

90

Asn

Leu

Glu

Leu

Lys

170

Val

Ala

Leu

Ser

Asp

Gln

Ala

Pro

315

Glu

Gln

Val

Asn

Ala

Glu

Leu

Glu

Gly

75

Asn

Lys

Thr

Asn

Leu

155

Glu

Ile

Val

Pro

Asp
235

Gly

Leu

Glu

300

Gly

Glu

Gly

Leu

Gly
380

Ala

Val

Ala

Asn

60

Ala

Leu

Ser

Leu

Arg

140

Arg

His

Val

Asp

Arg

220

Phe

Ser

Arg

285

Gly

Leu

Pro

Thr

Ser

365

Val

Pro

Asp

Pro

45

Arg

Val

Thr

Cys

Thr

125

Leu

Leu

Tyr

Arg

Gly

205

Asp

Val

Phe

270

Gly

Gly

Arg

Pro

Lys

350

Glu

Leu

Ser

30

Pro

Asp

Tyr

Ile

Tyr

110

Asn

Leu

Asp

Leu

Ser
190
Lys

Pro

Ser

255

Pro

Pro

Leu

Gly

Ala

335

Arg

Ser

Ser

15

Arg

Ala

Trp

Val

Gln

95

Pro

Asn

2Ala

Asp

Ser

175

Glu

Gln

Glu

Ser

2la

Asp

Pro

Thr

320

Val

Val

Ser

Met

Ser

2la

Thr

Gly

80

Val

Pro

Val

Cys

Leu

160

Ser

Gly

Asp

Ser

Leu
240
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-continued

224

Ile

Phe

Val

Leu

Phe

305

Glu

Leu

Ile

Ala

Arg

385

Leu

Asp

Pro

Ser

Thr

465

Gly

Ile

Met

Tyr

Trp

545

Ala

Leu

Leu

Cys

Gln
625

Leu

Thr

Lys

Tyr

Gln

Phe

290

His

Tyr

Ala

Phe

Leu

370

Leu

Leu

Asn

Val

Val

450

Lys

Gly

Leu

Ser

Thr

530

Cys

Trp

Ala

Ser

Ala
610
Val

Asp

Gly

Ile

Ile

Pro

275

Tyr

Ser

Arg

Gln

Ser

355

Cys

Gln

Gly

Phe

Glu

435

Ala

Ser

Val

Arg

Glu

515

Thr

Ala

Glu

Val

Leu

595

Phe

Ile

Gln

Lys

Pro
Tyr
260

Glu

Thr

Leu

Ala

340

Ala

Ser

Lys

Cys

420

Gly

Ser

Gly

Gln

Asp

500

Arg

Cys

Leu

Pro

His

580

Val

Gly

Asp

Ile

Ser

245

Gly

Thr

Ser

Val

Leu

325

Phe

Gly

Phe

Cys

Asp

405

Gly

Leu

Tyr

Lys

Tyr

485

Met

Gln

Gly

His

Asn

565

Pro

Val

Asn

Ile

Trp
645

Phe

Asp

Phe

Pro

Arg

Ser

310

Gln

Asn

Gln

Pro

Tyr

390

Val

Leu

Thr

Val

Leu

470

Glu

Ala

Val

Glu

Asn

550

Arg

Ser

Ser

Leu

Ser
630

Phe

Val

Thr

Ala

Glu

Ile

295

Leu

Ala

Ile

Lys

Ile

375

Gln

Gln

Asp

Leu

Tyr

455

Lys

Met

Phe

Thr

Cys

535

Met

Phe

Ser

Asp

Thr

615

Pro

Gly

Ser

Leu

Ser

Gly

280

Val

Pro

Ala

Thr

Gln

360

Arg

Gly

Cys

Ile

Tyr

440

Asn

Lys

Val

Ser

Arg

520

Leu

Cys

Ala

Ile

Ala

600

Glu

Gly

Leu

Thr

Ala

Gly

265

Val

Arg

Phe

Tyr

Ser

345

Tyr

Ala

Glu

Thr

Asn

425

Thr

Gly

Ile

Ser

Ile

505

Val

Ser

Ser

Ala

Ser

585

Pro

Val

Pro

Glu

Glu

Leu

250

Gly

Ala

Leu

Gly

Leu

330

Gln

His

Ile

Gly

Lys

410

Gln

Thr

Tyr

Arg

Val

490

Asp

Pro

Ser

Arg

Ser

570

Val

Asp

Glu

Lys

Leu

650

Phe

Val

Phe

Ile

Cys

Cys

315

Ala

Asp

His

Asn

Asn

395

Ala

Pro

Ser

Ser

Ala

475

Leu

Gln

Val

Gly

Arg

555

Ile

Ser

Leu

Gly

Asp

635

Gln

Lys

Ser His Phe Asp

Val

Asn

Lys

300

Thr

Lys

Asp

Pro

Leu

380

Leu

Pro

Leu

Arg

Val

460

Asp

Lys

Arg

Glu

Asp

540

Asp

Ser

Glu

Ser

Gln
620
Val

Leu

Phe

Tyr

Ser

285

Asp

Arg

Pro

Val

Pro

365

Gln

Glu

Val

Gly

Asp

445

Val

Gly

Asp

Tyr

Ser

525

Pro

Lys

Gln

His

Ala

605

Val

Pro

Arg

Tyr

Phe

270

Ala

Asp

Ala

Gly

Leu

350

Asp

Ile

Leu

Pro

Gly

430

Arg

Phe

Pro

Gly

Leu

510

Cys

His

Cys

Cys

Ser

590

Gly

Ser

Val

Ser

Asn

255

Leu

Gly

Pro

Gly

Asp

335

Phe

Asp

Lys

Asn

Ile

415

Ser

Met

Val

Pro

Ser

495

Tyr

Glu

Cys

Gln

Val

575

Arg

Ile

Gly

Ile

Lys
655

Cys

Ile

Thr

Asp

Lys

Val

320

Ser

Ala

Ser

Glu

Trp

400

Asp

Thr

Thr

Gly

His

480

Pro

Val

Gln

Gly

Gln

560

Ser

Leu

2la

Ser

Pro
640

Glu

Ser
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-continued

226

Ala

Trp

Phe

705

Pro

Leu

Glu

Arg

Asp

785

Asn

Tyr

Asp

Leu

Ser

865

Val

Asn

Gly

Ile

Val

945

Ile

Tyr

Cys

Pro

Val

Asp

Ser

His

Cys

690

Gln

Thr

Lys

Cys

Phe

770

Gly

Gly

Lys

Arg

His

850

His

Ser

Leu

Val

Val

930

Arg

Gln

Arg

Leu

Gln

675

Lys

Glu

Glu

Ala

Val

755

Asn

Met

Asn

Cys

Lys

835

Gln

Asn

Gly

Gly

Pro

915

Cys

Leu

Gln

Gly

Gly
995

Glu Phe
1010

Pro Ser
1025

Agp Arg
1040

Asp Pro
1055

Gly His
1070

660

Leu

Tyr

Gly

Glu

Arg

740

Leu

Ser

Asp

Phe

Ala

820

Phe

His

Val

Pro

Leu

900

Glu

Pro
980

Ala

Tyr

Ser

Ala

Arg

Thr

Cys

Arg

Arg

Ile

725

Asn

Asn

Ser

Ile

Ile

805

Ala

Glu

Cys

Lys

Pro

885

Asp

Thr

Met

Ile

Thr

965

Glu

Gly

Leu

Asn

Ile

710

Leu

Leu

Ile

Ser

Ser

790

Ile

Gln

Cys

Thr

Cys

870

Glu

Phe

Pro

Gly

Gly

950

Phe

Ser

Ser

Ser

Leu

695

Asn

Ile

Pro

Gln

Val

775

Asn

Asp

Arg

Gly

Ser

855

Ser

Gly

Ser

Leu

His

935

Glu

Val

Gly

Ser

Cys

680

Cys

Ile

Pro

Gln

Gly

760

Gln

Leu

Asn

Glu

Trp

840

Pro

Asn

Gly

Glu

Pro

920

Ala

Cys

Asn

Gly

Val Ala Val Tyr Leu Gly 2sn Gln Thr

1000

Gly Arg

Asn Gly

Hig Val

Val Gln

Pro Leu

Ser Me
1015

Leu Gl
1030

ZAgp Se
1045

2rg Il
1060

Thr I1
1075

665

Val

Thr

Ser

Val

Pro

745

Ala

Cys

Ala

Pro

Ser

825

Cys

Ser

Pro

Thr

Ile

905

Gly

Leu

Lys

Pro

Thr
985

Asn

His

Glu

Gly

730

Gln

Ile

Gln

Val

Gln

810

Cys

Ser

Ser

Gln

Arg

890

Ala

Glu

Val

Pro

Ser

970

Met

Ser

Asp

Asp

715

Glu

Ser

His

Asn

Asp

795

Asp

Gly

Gly

Pro

Ile

375

Val

His

Tyr

Gly

Glu

955

Val

Val

Ala

Pro

700

Cys

Val

Gly

Arg

Ser

780

Phe

Leu

Leu

Glu

Trp

860

Thr

Thr

His

Ile

Thr

940

Phe

Leu

Thr

Phe

685

Thr

Pro

Lys

Gln

Val

765

Ser

Ala

Lys

Cys

Arg

845

Leu

Glu

Ile

Val

Ile

925

Thr

Met

Ser

Ile

670

Arg

Thr

Gln

Pro

Arg

750

Pro

Tyr

Val

Val

Leu

830

Arg

Asp

Ile

His

Gln

910

Ala

Ser

Thr

Leu

Thr
990

1005

t Ser Glu

y Pro Val

r Asn Leu

e Glu Pro

e Thr Gly

Ile

Pro

Gln

Glu

Phe

Cys

Cys

Leu

Ile

735

Gly

Ala

Gln

Val

His

815

Lys

Cys

Trp

Leu

Gly

895

Val

Glu

Gly

Lys

Asn

975

Gly

His

Ser

Val

720

Thr

Tyr

Leu

Tyr

Trp

800

Leu

Ala

Thr

Ser

Thr

880

Val

2la

Gln

Pro

Ser

960

Pro

His

Val Cys Val Ser

1020

Val Ser Val Ser

1035

Phe Glu
1050

Trp Ser
1065

Tyr Ile

Ile Ala

Asn Leu Asp Val

1080
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228

Ile

Val

Ala

Glu

Leu

Thr

Gly

Ser

Pro

Pro

Met

Leu

Leu

Ser

Asp

Ala

Arg

Val

Glu

Leu

Ile

Gly

Glu

Asp

Arg

Phe

Gln
1085

Asn
1100

Pro
1115

Arg
1130

Leu
1145

Phe
1160

Ser
1175

Gly
1190

Cys
1205

Asn
1220

Val
1235

Thr
1250

Leu
1265

Arg
1280

Asn
1295

Glu
1310

Ser
1325

Leu
1340

Val
1355

Phe
1370

Arg
1385

Asn
1400

Tyr
1415

Lys
1430

Thr
1445

Leu
1460

Glu

Val

Ser

Pro

Ile

Glu

Pro

Gly

Ala

Leu

Phe

Leu

Ile

Glu

Leu

Leu

Gly

Phe

Gln

Ala

Thr

Val

Ala

Asn

Glu

Leu

Pro

Cys

Leu

Asp

Tyr

Leu

Ile

Ala

Val

Thr

Ser

Pro

Ile

Asn

Glu

Gln

Ile

Pro

Gly

Gln

Leu

Ala

Thr

Leu

Ser

His

Arg

Lys

Thr

Glu

Asn

Leu

Ile

Lys

Thr

Gly

Pro

ala

Val

Asp

Ser

Thr

Pro

Gly

Asn

Leu

Glu

Ser

Asp

Glu

Val

Lys

Ile

Val

Thr

Phe

Asp

Ser

Leu

Leu

Val

Gln

Gly

Ile

Ile

Leu

Arg

Asp

Tyr

Ile

Gly

Ile

Leu

Leu

Val

Asn

2Ala

Phe

Arg
1090

Val
1105

Asp
1120

Gly
1135

Thr
1150

Pro
1165

Lys
1180

Asn
1195

Ser
1210
His
1225

Ser
1240

Val
1255

Ile
1270

Thr
1285

Val
1300

Ile
1315

Leu
1330

Glu
1345

Gln
1360

Asn
1375

Gln
1390

Ile
1405

Leu
1420

Lys
1435

Glu
1450

Leu
1465

Val

Asn

Tyr

Phe

Lys

Thr

Gly

Tyr

Glu

Lys

Val

Ser

Val

Leu

Ala

Asn

Asp

Asp

Gln

Asn

Arg

Met

Lys

Asn

Lys

Lys

Lys

Thr

Arg

Val

Phe

Gly

Lys

Thr

Thr

Val

Ser

Ile

Leu

Lys

Leu

Glu

Tyr

His

His

Lys

Ser

Thr

Gln

His

Met

Glu

Phe

Thr

Pro

Phe

Ile

Val

Asn

Val

Gln

Met

Val

Ala

Ile

Arg

Glu

Leu

Arg

Pro

Val

Val

Phe

Gly

Leu

Pro

Leu

Cys

Asn

Thr

Gly

Asn

Tyr

Leu

Leu

Leu

Leu

Val

Ile

Ala

Ala

Leu

Cys

Thr

Thr

Val

Glu

Phe

Ser

Leu

Leu

Lys

Thr

Ala

Gly
1095

Leu
1110

Leu
1125

Asn
1140

Tyr
1155

Asp
1170

Cys
1185

Ile
1200

Leu
1215
His
1230

Ser
1245

Gly
1260

Tyr
1275

Gln
1290

Lys
1305

Ser
1320

Tyr
1335

Leu
1350

Lys
1365

Leu
1380

Met
1395

Gln
1410

Ser
1425

Leu
1440

Asn
1455

Gly
1470

Lys

Thr

Asp

Val

Pro

Gln

Pro

Gly

Cys

Val

Asp

Gly

Lys

Met

Glu

Asp

Ala

Arg

Ala

Leu

Arg

Gly

Asp

Leu

Trp

Glu

Glu

Cys

Thr

Gln

Asn

Lys

Pro

Glu

Glu

Gly

Ser

Ser

Arg

Gln

Ala

Leu

Met

Glu

Leu

Thr

Asp

Arg

Leu

Leu

Phe

Pro

Ser

Leu

Val

Ser

Pro

Pro

Ala

Thr

Pro

Gly

Leu

Leu

Lys

Met

Phe

Asp

Arg

Leu

Lys

Phe

Arg

Leu

Ile

Arg

Ala

Leu
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230

Phe

Ile

Lys

Cys

Val

Asp

Val

Val

Lys

Val

Ala

Ser

Pro

Leu

Gly

Thr

Leu

Lys

Ile

Pro

Phe

Val

Leu

Ile

Ala

Ala

Ala

Met
1475

Asp
1490

Leu
1505

Val
1520

Leu
1535

Ala
1550

Asp
1565

Leu
1580

Arg
1595

Val
1610

Ser
1625

Phe
1640

Met
1655

Val
1670

Ser
1685

Lys
1700

Phe
1715

Tyr
1730

His
1745

Leu
1760

Asp
1775

Ala
1790

Gly
1805

Pro
1820

Lys
1835

Glu
1850

Leu

Leu

Ala

Ile

Asn

Asn

Val

Met

Gln

Leu

Ala

Ala

Arg

Ile

Lys

Lys

Gly

Ser

Met

Asp

Arg

Ile

Gln

Lys

Ser

Leu

Gln

Asn

Tyr

Ile

Arg

Pro

Cys

Tyr

Asp

Asp

Asn

Leu

Ser

Tyr

Thr

Asn

Met

Thr

Thr

Phe

Thr

Phe

His

Thr

Asp

Tyr

Pro

Ser

Glu

Cys

Thr

Gln

Asp

Asp

Lys

Leu

Glu

Thr

Val

Ile

Thr

Pro

His

Val

Leu

Val

Asp

Asp

Trp

Lys

Phe

Ser

Lys

Ala

Arg

Ile

Ala

Gly

Gln

Asn

Thr

Asn

Glu

Asp

Leu

Pro

Ser

Gly

Asp

Asp

Ser

Gln

His

Phe

Val

Val

Gly

Met

Pro

Ser

Ile

Leu

Tyr

Ile
1480

Glu
1495

Ile
1510

Glu
1525

Ile
1540

Val
1555

Trp
1570

Ile
1585

Met
1600

Lys
1615

2Arg
1630

Ser
1645

Leu
1660

His
1675

Glu
1690

Lys
1705

2rg
1720

Leu
1735

2rg
1750

Asn
1765

Ser
1780

Asp
1795

Ser
1810

Trp
1825

Ser
1840

His
1855

Ser

Lys

Ala

Glu

Asn

Thr

Pro

Arg

Thr

His

Gln

Thr

Pro

Glu

Gly

Ile

Phe

Gly

Asp

His

Val

Ile

Ser

Asn

Val

Asp

Ala

Tyr

Gln

Arg

Tyr

Ser

Gln

Tyr

Gln

Thr

Tyr

Thr

Ser

Asp

Ser

Asp

Tyr

Val

Ser

Glu

Thr

Ile

Thr

Cys

Lys

Glu

Gln

Val

Val

Gln

Tyr

Lys

Pro

Val

Ser

Gly

Lys

Gln

Ser

Ile

Ser

Gly

Gln

Leu

Asp

Ala

Gln

Trp

Lys

Asp

Ser

Leu

Arg

Asp

Glu

Ser

Met

Ser

Thr

Glu

Lys

Gln

Arg

Ile

Val

Ser

Ser

Leu

Val

Lys

Thr

Asp

Leu

Ala

Lys

Asn

Ala

Thr

Leu

Tyr

Met

Phe

Lys

Glu
1485

Leu
1500

Leu
1515

Ile
1530

Glu
1545

Arg
1560

Ile
1575

Glu
1590

Ser
1605

Tyr
1620

Arg
1635

Arg
1650

Lys
1665

Glu
1680

Arg
1695

Leu
1710

Pro
1725

Asp
1740

Ser
1755

Pro
1770

Cys
1785

Ser
1800

Tyr
1815

Tyr
1830

Asn
1845

Asn
1860

Tyr

Lys Gly Pro

Ser

Ile

Pro

Lys

Pro

Ala

Gly

Asp

Asn

Tyr

Ser

Val

Gly

Leu

Phe

Leu

Arg

Asn

Gln

Leu

Glu

Ala

Ala

Ala

Met

Ser

Glu

Leu

Val

Ile

Arg

Arg

Asp

Arg

Ile

Asp

Arg

Trp

Asp

Leu

Glu

Ala

His

Cys

Phe

Ser

His

Lys

Asp

Tyr

Leu

Glu

Asp

Asn

Lys

Leu

Ala

Val

Trp

Ser

Pro

Ser

Ala

His

Arg

Ala

Thr

Ile

Ser

Leu

Val

Val

Arg

Asp

Ile

Leu

Ser

Glu
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232

Leu

Leu

Ser

1865

Ile

1880

Ala

1895

1870

1875

Gly Ala Leu Glu Gln Asp Glu Gln Ala Arg Arg Gln Arg
1890

1885

Tyr Lys Val Glu Gln Leu Ile Asn Ala Met
1900

<210> SEQ ID NO 100

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Met Glu Gln Arg

1

Ser

Ala

Thr

Gly

65

Val

Pro

Val

Cys

Leu

145

Ser

Gly

Asp

Ser

Leu

225

Ile

Thr

Asp

Lys

Val
305

Ser

Val

Gly

Phe

50

Ala

Ala

Leu

Asn

Gly

130

Phe

Val

Glu

Tyr

Ser

210

Ile

Phe

Val

Leu

Phe
290

Glu

Leu

Val

Met

35

Asn

Ile

His

Ile

Lys

115

Ser

Ile

Asn

Asp

Phe

195

Ala

Lys

Tyr

Gln

Phe
275
His

Tyr

Ala

Leu
20
Pro

His

Asn

Val
100
Leu

Leu

Leu

Gly

180

Pro

Met

Ile

Ile

Pro

260

Tyr

Ser

Arg

Gln

1894

100

Arg Pro
5

Leu Ser

Gln Phe

Leu Thr

Arg Val
70

Thr Gly
85

Gln Pro

Leu Ile

Tyr Gln

Val Glu
150

Thr Gly
165

Lys Leu

Thr Leu

Leu Asp

Pro Ser

230

Tyr Gly
245

Glu Thr

Thr Ser

Tyr Val

Leu Leu

310

Ala Phe

Trp

Val

Ser

Val

55

Tyr

Pro

Cys

Gly

135

Pro

Thr

Phe

Ser

Tyr

215

Asp

Phe

Pro

Arg

Ser
295

Gln

Asn

Pro

Val

Thr

40

His

Lys

Glu

Ser

Asp

120

Val

Ser

Met

Ile

Ser

200

Glu

Thr

Ala

Glu

Ile
280
Leu

Ala

Ile

Arg

Trp

25

Phe

Gln

Leu

Glu

Glu

105

Tyr

Cys

His

Tyr

Gly

185

Arg

Leu

Leu

Ser

Gly

265

Val

Pro

Ala

Thr

Ala

10

Val

His

Gly

Thr

Asp

90

Val

Ser

Lys

Lys

Gly

170

Thr

Lys

His

Ala

Gly

250

Val

Arg

Phe

Tyr

Ser

Leu

Leu

Ser

Thr

Gly

75

Asn

Leu

Glu

Leu

Lys

155

Val

Ala

Leu

Ser

Leu

235

Gly

Ala

Leu

Gly

Leu
315

Gln

1905

Glu

Leu

Glu

Gly

60

Asn

Lys

Thr

Asn

Leu

140

Glu

Ile

Val

Pro

Asp

220

Val

Phe

Ile

Cys

Cys

300

Ala

Asp

Val

Ala

Asn

45

Ala

Leu

Ser

Leu

Arg

125

Arg

His

Val

Asp

Arg

205

Phe

Ser

Val

Asn

Lys
285
Thr

Lys

Asp

Ser Ile Glu

Asp

Pro

30

Arg

Val

Thr

Cys

Thr

110

Leu

Leu

Tyr

Arg

Gly

190

Asp

Val

His

Tyr

Ser

270

Asp

Arg

Pro

Val

Ser

15

Pro

Asp

Tyr

Ile

Tyr

95

Asn

Leu

Asp

Leu

Ser

175

Lys

Pro

Ser

Phe

Phe

255

Ala

Asp

Ala

Gly

Leu

Arg

Ala

Trp

Val

Gln

80

Pro

Asn

Ala

Asp

Ser

160

Glu

Gln

Glu

Ser

Asp

240

Leu

Gly

Pro

Gly

Asp

320

Phe
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234

Ala

Ser

Glu

Trp

385

Asp

Thr

Thr

Gly

His

465

Pro

Val

Gln

Gly

Gln

545

Ser

Leu

Ala

Ser

Pro

625

Glu

Ser

Ser
Val
705

Thr

Tyr

Ile

Ala

Arg

370

Leu

Asp

Pro

Ser

Thr

450

Gly

Ile

Met

Tyr

Trp

530

Ala

Leu

Leu

Cys

Gln

610

Leu

Thr

Ala

Trp

Phe
690
Pro

Leu

Glu

Phe

Leu

355

Leu

Leu

Asn

Val

Val

435

Lys

Gly

Leu

Ser

Thr

515

Cys

Trp

Ala

Ser

Ala

595

Val

Asp

Gly

His

Cys

675

Gln

Thr

Lys

Cys

Ser

340

Gln

Gly

Phe

Glu

420

Ala

Ser

Val

Arg

Glu

500

Thr

Ala

Glu

Val

Leu

580

Phe

Ile

Gln

Lys

Gln

660

Glu

Glu

Ala

Val
740

325

Lys

Ala

Ser

Lys

Cys

405

Gly

Ser

Gly

Gln

Asp

485

Arg

Cys

Leu

Pro

His

565

Val

Gly

Cys

Asp

Ile

645

Leu

Tyr

Gly

Glu

Arg
725

Leu

Gly

Phe

Cys

Asp

390

Gly

Leu

Tyr

Lys

Tyr

470

Met

Gln

Gly

His

Asn

550

Pro

Val

Asn

Ile

Trp

630

Phe

Cys

Arg

Arg

Ile
710

Asn

Asn

Gln

Pro

Tyr

375

Val

Leu

Thr

Val

Leu

455

Glu

Ala

Val

Glu

Asn

535

Arg

Ser

Ser

Leu

Ser

615

Phe

Val

Leu

Asn

Ile
695
Leu

Leu

Ile

Lys

Ile

360

Gln

Gln

Asp

Leu

Tyr

440

Lys

Met

Phe

Thr

Cys

520

Met

Phe

Ser

Asp

Thr

600

Pro

Gly

Ser

Ser

Leu

680

Asn

Ile

Pro

Gln

Gln

345

Arg

Gly

Cys

Ile

Tyr

425

Asn

Lys

Val

Ser

Arg

505

Leu

Cys

Ala

Ile

Ala

585

Glu

Gly

Leu

Thr

Cys

665

Cys

Ile

Pro

Gln

Gly
745

330

Tyr

Ala

Glu

Thr

Asn

410

Thr

Gly

Ile

Ser

Ile

490

Val

Ser

Ser

Ala

Ser

570

Pro

Val

Pro

Glu

Glu

650

Val

Thr

Ser

Val

Pro
730

Ala

His

Ile

Gly

Lys

395

Gln

Thr

Tyr

Arg

Val

475

Asp

Pro

Ser

Arg

Ser

555

Val

Asp

Glu

Lys

Leu

635

Phe

Asn

His

Glu

Gly
715

Gln

Ile

His

Asn

Asn

380

Ala

Pro

Ser

Ser

Ala

460

Leu

Gln

Val

Gly

Arg

540

Ile

Ser

Leu

Gly

Asp

620

Gln

Lys

Ser

Asp

Asp

700

Glu

Ser

His

Pro

Leu

365

Leu

Pro

Leu

Arg

Val

445

Asp

Lys

Arg

Glu

Asp

525

Asp

Ser

Glu

Ser

Gln

605

Val

Leu

Phe

Ala

Pro

685

Cys

Val

Gly

Arg

Pro

350

Gln

Glu

Val

Gly

Asp

430

Val

Gly

Asp

Tyr

Ser

510

Pro

Lys

Gln

His

Ala

590

Val

Pro

Arg

Tyr

Phe

670

Thr

Pro

Lys

Gln

Val
750

335

Asp

Ile

Leu

Pro

Gly

415

Arg

Phe

Pro

Gly

Leu

495

Cys

His

Cys

Cys

Ser

575

Gly

Ser

Val

Ser

Asn

655

Arg

Thr

Gln

Pro

Arg
735

Pro

Asp

Lys

Asn

Ile

400

Ser

Met

Val

Pro

Ser

480

Tyr

Glu

Cys

Gln

Val

560

Arg

Ile

Gly

Ile

Lys

640

Cys

Cys

Cys

Leu

Ile
720

Gly

Ala
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236

Leu

Tyr

Trp

785

Leu

Ala

Thr

Ser

Thr

865

Val

Ala

Gln

Pro

Ser

945

Pro

Thr

Pro

Val

Asp

Ser

Ile

Val

Ala

Glu

Leu

Thr

Arg

Asp
770

Asn

Tyr

Asp

Leu

Ser
850

Val

Asn

Gly

Ile

Val

930

His

Ile

Tyr

Cys

Pro

1010

Asp
1025

Asp
1040

Gly
1055

Gln
1070

Asn
1085

Pro
1100

Arg
1115

Leu
1130

Phe
1145

Phe

755

Gly

Gly

Lys

Arg

His

835

His

Ser

Leu

Val

Val

915

Arg

Gln

Arg

Leu

Glu

995

Ser

Arg

Pro

His

Glu

Val

Ser

Pro

Ile

Glu

Asn

Met

Asn

Cys

Lys

820

Gln

Asn

Gly

Gly

Pro

900

Leu

Gln

Gly

Ser

Asp

Phe

Ala

805

Phe

His

Val

Pro

Ser Ser
Ile Ser
775

Ile Ile
790

Ala Gln

Glu Cys

Cys Thr

Lys Cys

855

Pro Glu
870

Leu Asp Phe

885

Cys

Glu

Cys

Tyr

Pro
965

Gly Ala

980

Thr Pro

Met Gly

Ile Gly
935

Thr Phe
950

Glu Ser

Gly Ser

Phe Tyr Gly Arg

Ser

Ala

Arg

Thr

Pro

Cys

Leu

Asp

Tyr

Leu

Asn

His

Val

Pro

Arg

Lys

Thr

Glu

Asn

Leu

Gly Leu

101

Val Asp
103

Gln Arg
104

Leu Thr
106

Ile Arg
107

Val Val
109

Thr 2Zsp
110

Phe Gly

112

Zsp Thr
113

Ser Pro
115

Val

760

Asn

Asp

Arg

Gly

Ser

840

Ser

Gly

Ser

Leu

His

920

Glu

Val

Gly

Ser

Ser

1000

Gly Pro

5

Ser

0

Ile

5

Ile

0

Val

5

Asn

0

Tyr

5

Phe

0

Lys

5

Thr

0

Gln

Leu

Asn

Glu

Trp

825

Pro

Asn

Gly

Glu

Pro

905

Ala

Cys

Asn

Gly

Val
985

Met Ser Glu Ile Val

Asn

Glu

Thr

Lys

Thr

Arg

Val

Phe

Gly

Cys

Ala

Pro

Ser

810

Cys

Ser

Pro

Thr

Ile

890

Gly

Leu

Lys

Pro

Thr

970

Ala

Leu

Pro

Gly

Phe

Thr

Pro

Phe

Ile

Val

Gln

Val

Gln

795

Cys

Ser

Ser

Gln

Arg

875

Ala

Glu

Val

Pro

Ser

955

Met

Val

Val Pro

Gln

Glu

Phe

Asn

Thr

Gly

Asn

Tyr

Leu

Asn

Asp

780

Asp

Gly

Gly

Pro

Ile

860

Val

His

Tyr

Gly

Glu

940

Val

Val

Tyr

Ser

765

Phe

Leu

Leu

Glu

Trp

845

Thr

Thr

His

Ile

Thr

925

Phe

Leu

Thr

Leu

Ser

Ala

Lys

Cys

Arg

830

Leu

Glu

Ile

Val

Ile

910

Thr

Met

Ser

Ile

Gly
990

Cys Val Ser

1005

Val

1020

Phe

1035

Trp

1050

Asn

1065

Gly

1080

Leu

1095

Leu

1110

Asn

1125

Tyr

1140

Asp

1155

Ser

Leu

Pro

Glu

Ser

Lys

Thr

Asp

Val

Gln

Ile

Asp

Thr

Tyr

Val

Val

Leu

815

Arg

Asp

Ile

His

Gln

895

2la

Ser

Thr

Leu

Thr

975

Asn

Tyr

Glu

Cys

Gln

Asn

Lys

Gln

Val

His

800

Lys

Cys

Trp

Leu

Gly

880

Val

Glu

Gly

Lys

Asn

960

Gly

Gln

Val Ser

Ile

Ala

Val

Ser

Leu

Val

Ser

Pro

Pro
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238

Gly

Ser

Pro

Pro

Met

Leu

Leu

Ser

Asp

Ala

Arg

Val

Glu

Leu

Ile

Gly

Glu

Asp

Arg

Phe

Phe

Ile

Lys

Cys

Val

Asp

Val

Ser
1160

Gly
1175

Cys
1190

Asn
1205

Val
1220

Thr
1235

Leu
1250

Arg
1265

Asn
1280

Glu
1295

Ser
1310

Leu
1325

Val
1340

Phe
1355

Arg
1370

Asn
1385

Tyr
1400

Lys
1415

Thr
1430

Leu
1445

Met
1460

Asp
1475

Leu
1490

Val
1505

Leu
1520

Ala
1535

Asp

Pro

Gly

Ala

Leu

Phe

Leu

Ile

Glu

Leu

Leu

Gly

Phe

Gln

Ala

Thr

Val

Ala

Asn

Glu

Leu

Leu

Ala

Ile

Asn

Val

Met

Ile

Ala

Val

Thr

Ser

Pro

Ile

Asn

Glu

Gln

Ile

Pro

Gly

Gln

Leu

Ala

Thr

Leu

Ser

His

Tyr

Ile

Arg

Pro

Cys

Tyr

Asp

Ile

Lys

Thr

Gly

Pro

Ala

Val

Asp

Ser

Thr

Pro

Gly

Asn

Leu

Glu

Ser

Asp

Glu

Val

Lys

Cys

Thr

Gln

Asp

Asp

Lys

Leu

Leu

Leu

Val

Gln

Gly

Ile

Ile

Leu

Arg

Asp

Tyr

Ile

Gly

Ile

Leu

Leu

Val

Asn

2Ala

Phe

Ala

Gly

Gln

Asn

Thr

Asn

Glu

Lys
1165

Asn
1180

Ser
1195

His
1210

Ser
1225

Val
1240

Ile
1255

Thr
1270

Val
1285

Ile
1300

Leu
1315

Glu
1330

Gln
1345

2Asn
1360

Gln
1375

Ile
1390

Leu
1405

Lys
1420

Glu
1435

Leu
1450

Ile
1465

Glu
1480

Ile
1495

Glu
1510

Ile
1525

Val
1540

Trp

Gly

Tyr

Glu

Lys

Val

Ser

Val

Leu

Ala

Asn

Asp

Asp

Gln

Asn

Arg

Met

Lys

Asn

Lys

Lys

Lys

Ala

Glu

Asn

Thr

Pro

Arg

Lys

Thr

Thr

Val

Ser

Ile

Leu

Lys

Leu

Glu

Tyr

His

His

Lys

Ser

Thr

Gln

His

Met

Glu

Gln

Arg

Tyr

Ser

Gln

Tyr

Gln

Asn

Val

Gln

Met

Val

Ala

Ile

Arg

Glu

Leu

Arg

Pro

Val

Val

Phe

Gly

Leu

Pro

Leu

Cys

Gln

Tyr

Lys

Pro

Val

Ser

Gly

Leu

Leu

Leu

Val

Ile

Ala

Ala

Leu

Cys

Thr

Thr

Val

Glu

Phe

Ser

Leu

Leu

Lys

Thr

Ala

Met

Ser

Thr

Glu

Lys

Gln

Arg

Cys
1170

Ile
1185

Leu
1200

His
1215

Ser
1230

Gly
1245

Tyr
1260

Gln
1275

Lys
1290

Ser
1305

Tyr
1320

Leu
1335

Lys
1350

Leu
1365

Met
1380

Gln
1395

Ser
1410

Leu
1425

Asn
1440

Gly
1455

Glu
1470

Leu
1485

Leu
1500

Ile
1515

Glu
1530

Arg
1545

Ile

Pro Pro Ala

Gly

Cys

Val

Asp

Gly

Lys

Met

Glu

Asp

Ala

Arg

Ala

Leu

Arg

Gly

Asp

Leu

Trp

Glu

Lys

Ser

Ile

Pro

Lys

Pro

Ala

Glu

Glu

Gly

Ser

Ser

Arg

Gln

Ala

Leu

Met

Glu

Leu

Thr

Asp

Arg

Leu

Leu

Phe

Pro

Gly

Glu

Leu

Val

Ile

Arg

Arg

Thr

Pro

Gly

Leu

Leu

Lys

Met

Phe

Asp

Arg

Leu

Lys

Phe

Arg

Leu

Ile

Arg

Ala

Leu

Pro

Asp

Asn

Lys

Leu

Ala

Val
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-continued

1550 1555 1560

Val Leu Gln Asp Glu Asp Ile Thr Thr Lys Ile Glu Gly Asp Trp
1565 1570 1575

Lys Arg Leu Asn Thr Leu Met His Tyr Gln Val Ser Asp Arg Ser
1580 1585 1590

Val Val Ala Leu Val Prco Lys Gln Thr Ser Ser Tyr 2Asn Ile Pro
1595 1600 1605

Ala Ser Ala Ser Ile Ser Arg Thr Ser Ile Ser Arg Tyr Asp Ser
1610 1615 1620

Ser Phe Arg Tyr Thr Gly Ser Pro Asp Ser Leu Arg Ser Arg Ala
1625 1630 1635

Pro Met 1Ile Thr Pro Asp Leu Glu Ser Gly Val Lys Val Trp His
1640 1645 1650

Leu Val Lys Asn His Asp His Gly Asp Gln Lys Glu Gly Asp Arg
1655 1660 1665

Gly Ser Lys Met Val Ser Glu Ile Tyr Leu Thr Arg Leu Leu Ala
1670 1675 1680

Thr Lys Gly Thr Leu Gln Lys Phe Val Asp Asp Leu Phe Glu Thr
1685 1690 1695

Leu Phe Ser Thr Val His Arg Gly Ser Ala Leu Pro Leu Ala Ile
1700 1705 1710

Lys Tyr Met Phe Asp Phe Leu Asp Glu Gln Ala Asp Arg His Ser
1715 1720 1725

Ile His Asp Thr Asp Val Arg His Thr Trp Lys Ser Asn Cys Leu
1730 1735 1740

Pro Leu Arg Phe Trp Val Asn Val Ile Lys Asn Pro Gln Phe Val
1745 1750 1755

Phe Asp 1Ile His Lys Gly Ser Ile Thr Asp Ala Cys Leu Ser Val
1760 1765 1770

Val Ala Gln Thr Phe Met Asp Ser Cys Ser Thr Ser Glu His Arg
1775 1780 1785

Leu Gly Lys Asp Ser Pro Ser Asn Lys Leu Leu Tyr Ala Lys Asp
1790 1795 1800

Ile Pro Ser Tyr Lys Ser Trp Val Glu Arg Tyr Tyr Ala Asp Ile
1805 1810 1815

Ala Lys Leu Pro Ala Ile Ser Asp Gln Asp Met Asn Ala Tyr Leu
1820 1825 1830

Ala Glu Gln Ser Arg Leu His Ala Val Glu Phe Asn Met Leu Ser
1835 1840 1845

Ala Leu Asn Glu Ile Tyr Ser Tyr Val Ser Lys Tyr Ser Glu Glu
1850 1855 1860

Leu Ile Gly Ala Leu Glu Gln Asp Glu Gln Ala Arg Arg Gln Arg
1865 1870 1875

Leu Ala Tyr Lys Val Glu Gln Leu Ile Asn Ala Met Ser Ile Glu
1880 1885 1890

Ser

<210> SEQ ID NO 101
<211> LENGTH: 720
<212> TYPE: PRT

<213> ORGANISM: Human

<400> SEQUENCE: 101

Met Pro Pro Pro Ser Agp Ile Val Lys Val Ala Ile Glu Trp Pro Gly
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242

Ala

Ile

Tyr

Thr

65

Pro

Met

Asp

Leu

Glu

145

Gly

Ala

Ser

Gln

Gln

225

Ala

Ala

Arg

Leu

Met

305

Arg

Gly

Gly

Pro

Gln
385

Lys

Leu

Asn

Ile

Thr

50

Arg

Ser

Glu

Val

Thr

130

Met

Ile

Gly

Leu

Lys

210

Val

Leu

Phe

Gly

Gln

290

Asp

Ile

Thr

Phe

Gly
370
Asp

His

Cys

Ala

Lys

35

Leu

Ser

Arg

Thr

Thr

115

Arg

Leu

Val

Tyr

Ala

195

Ile

Ser

Phe

Ala

Asn

275

Val

Pro

Ala

Glu

Thr

355

Met

Thr

Glu

Glu

Gln

20

Glu

Arg

Asp

Ala

Arg

100

Phe

Leu

Ala

Ser

Val

180

Ile

Ala

Asn

Leu

Gln

260

Arg

Leu

Asn

Phe

Lys

340

Asn

Leu

Tyr

Cys

Ile
420

Leu

Val

Tyr

Ile

Ala

85

Leu

Ala

Val

Phe

Trp

165

Ser

Leu

Glu

Gln

Lys

245

Lys

Pro

Thr

Asp

Asp

325

Arg

His

Ala

Ile

Pro
405

Leu

Leu

Cys

Ala

Lys

70

Arg

Asp

Thr

Glu

Thr

150

Asp

Gln

Glu

Glu

Glu

230

Ala

His

Ile

Phe

Gln

310

Ala

Lys

Ile

Leu

Arg
390

Phe

Gln

Glu

Asp

Asp

55

Asn

Gln

Ala

Glu

Ser

135

Leu

Met

Pro

Ser

Ile

215

Ile

Pro

Leu

Lys

Asn

295

Ala

Glu

Ala

Asn

Asp
375

Gly

Val

Ile

Gly

40

Gly

Gly

Leu

Met

Phe

120

Gly

Thr

Val

Met

Met

200

Thr

Gln

Glu

Arg

Thr

280

Leu

Gln

Ser

Met

Pro

360

Asn

Val

Arg

Gly

Asp

25

Trp

Pro

Thr

Met

Lys

105

Ile

Thr

Ala

Ser

Val

185

Val

Val

Thr

Asp

Ser

265

Glu

Leu

Arg

Asp

Tyr

345

Ala

Met

Leu

Ser

Glu
425

10

Gln

Ser

Gln

Ile

Glu

20

Glu

Asn

Lys

Phe

Ile

170

Agp

Leu

Gly

Tyr

Lys

250

Ile

Met

Glu

Asp

Pro

330

Thr

Met

Leu

Glu

Ala
410

Leu

Lys

Leu

Leu

Leu

75

Arg

Leu

Met

Leu

Leu

155

Thr

Val

Asn

Gln

Ala

235

Arg

Ile

Ala

Glu

Ile

315

Ser

Lys

Asp

Tyr

Asn
395

Pro

Arg

Pro

Tyr

60

Gln

Thr

Ala

Asp

Leu

140

Glu

Phe

Ser

Ser

Leu

220

Ile

Gln

Leu

His

Arg

300

Ile

Asn

Asp

Phe

Leu
380
Ser

Glu

Asn

Pro

Asn

45

Leu

Gln

Lys

Gly

125

Ser

Leu

Ile

Ile

Gln

205

Ile

Ala

Asp

Asn

Gln

285

Met

Phe

Ala

Tyr

Thr

365

Ala

Ser

Leu

Glu

Leu

30

Pro

Thr

Ala

Ser

Leu

110

Ile

His

Met

Lys

Leu

190

Ser

Ser

Leu

Met

His

270

Leu

Met

Glu

Pro

Lys

350

Gln

Lys

Arg

Thr

Gly
430

15

Ala

Glu

Glu

Ile

Ser

95

Ser

Ile

Tyr

Asp

Gln

175

Gln

Leu

His

Ile

Ala

255

Val

Tyr

Thr

Leu

Gly

335

Met

Thr

Val

Glu

Lys
415

Arg

Ser

Tyr

Gln

Ser

80

Asn

Ala

Val

Ser

His

160

Ile

Arg

Tyr

Leu

Asn

240

Asn

Ile

Val

Lys

Arg

320

Ser

Leu

Pro

His

Asp
400

Met

Asn
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-continued

244

Asp

Phe

Ala

465

Ile

Ser

Ser

Leu

Arg

545

Arg

Lys

Thr

Ile

Lys

625

Pro

Ile

Glu

Leu

Pro
705

Tyr

Gly

450

Thr

Thr

Lys

Glu

Arg

530

Leu

Arg

Val

Phe

Val

610

Gln

Asp

Trp

Leu

Arg

690

Ile

His

435

Ile

Ala

Arg

Leu

Arg

515

Glu

Asn

Arg

Leu

Glu

595

Thr

Asn

Glu

Ile

Thr

675

Leu

Pro

Pro

Glu

Ala

Arg

500

Met

Lys

Arg

Gln

His

580

Ser

Gly

Thr
Asp
660

Lys

Leu

Met

Ile

Asp

Leu

485

Ser

Ser

Ile

Leu

Glu

565

Tyr

Leu

Lys

Glu

Leu

645

Gly

Ser

Asp

Glu

<210> SEQ ID NO 102

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Met Pro Pro Pro

1

Ala

Ile

Tyr

Thr

65

Pro

Asn

Ile

Thr

50

Arg

Ser

Ala

Lys

35

Leu

Ser

Arg

Gln

20

Glu

Arg

Asp

Ala

720

102

Ser

5

Leu

Val

Tyr

Ile

Ala

Phe

Gln

Phe

470

Pro

Leu

Gln

Gln

Cys

550

Arg

Gly

Gln

Asp

630

Asn

Leu

Asp

Leu

Pro
710

Asp

Leu

Cys

Ala

Lys

70

Arg

Phe

Leu

455

Asn

Ser

Ser

Asp

Pro

535

Glu

Phe

Asp

Glu

Cys

615

Leu

Phe

Ser

Leu

Glu

695

Ser

Glu

Asp

Asp

55

Asn

Gln

Thr

440

Leu

Lys

Lys

Tyr

Asp

520

Glu

Gly

Trp

Leu

Lys

600

Pro

Glu

Ile

Ala

Asp

680

Asn

Ser

Val

Ile

Gly

40

Gly

Gly

Leu

His

Asn

Val

Pro

Ser

505

Phe

Ile

Ser

Tyr

Asp

585

Ile

His

Leu

Ala

Leu

665

Thr

Ile

Tyr

Lys

Asp

25

Trp

Pro

Thr

Met

Asp

Lys

Met

Asn

490

Glu

Gln

Leu

Ser

Cys

570

Agp

Pro

Met

Ala

Pro

650

Leu

Leu

Gln

Asp

Val

10

Gln

Ser

Gln

Ile

Glu

Arg

Thr

Gln

475

Ser

Ile

Ser

Glu

Phe

555

Arg

Asn

Val

Lys

Phe

635

Asn

Gly

Leu

Ile

Phe
715

Ala

Lys

Leu

Leu

Leu

75

Arg

Ala

Trp

460

Val

Leu

Leu

Pro

Leu

540

Arg

Leu

Pro

Ala

Glu

620

Ser

Lys

Lys

Ser

Pro

700

Val

Ile

Arg

Pro

Tyr

60

Gln

Thr

Phe

445

Lys

Val

Asp

Arg

Pro

525

Ile

Lys

Ala

Gln

Asp

605

Lys

Ile

Tyr

Asp

Met

685

Glu

Tyr

Glu

Pro

Asn

45

Ile

Leu

Gln

Glu

Glu

Arg

Gln

Leu

510

Ile

Lys

Ile

Leu

Gly

590

Ile

Ser

Leu

Glu

Met

€70

Glu

Ala

His

Trp

Leu

30

Pro

Thr

Ala

Ser

Glu

Met

Glu

Phe

495

Arg

Val

Gln

Gly

Asn

575

Glu

Lys

2la

Tyr

Tyr

655

Ser

Met

Pro

Tyr

Pro

15

Ala

Glu

Glu

Ile

Ser

Leu

Arg

Gln

480

Lys

Gln

Glu

Gln

Asn

560

His

Val

Ala

Leu

Asp

640

Cys

Ser

Lys

Pro

Gly
720

Gly

Ser

Tyr

Gln

Ser

80

Asn
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-continued

246

Met

Asp

Leu

Glu

145

Gly

Ala

Ser

Gln

Gln

225

Ala

Ala

Arg

Leu

Met

305

Arg

Gly

Gly

Pro

Gln

385

Lys

Leu

Asp

Phe

Ala
465

Ile

Ser

Glu

Val

Thr

130

Met

Ile

Gly

Leu

Lys

210

Val

Leu

Phe

Gly

Gln

290

Asp

Ile

Thr

Phe

Gly

370

Asp

His

Cys

Tyr

Gly

450

Thr

Thr

Lys

Thr

Thr

115

Arg

Leu

Val

Tyr

Ala

195

Ile

Ser

Phe

Ala

Asn

275

Val

Pro

Ala

Glu

Thr

355

Met

Thr

Glu

Glu

His

435

Ile

Ala

Arg

Leu

Arg

100

Phe

Leu

Ala

Ser

Val

180

Ile

Ala

Asn

Leu

Gln

260

Arg

Leu

Asn

Phe

Lys

340

Asn

Leu

Tyr

Ile
420

Pro

Glu

Ala

Arg
500

85

Leu

Ala

Val

Phe

Trp

165

Ser

Leu

Glu

Gln

Lys

245

Lys

Pro

Thr

Asp

Asp

325

Arg

His

Ala

Ile

Pro

405

Leu

Met

Ile

Asgp

Leu
485

Ser

Asp

Thr

Glu

Thr

150

Asp

Gln

Glu

Glu

Glu

230

Ala

His

Ile

Phe

Gln

310

Ala

Lys

Ile

Leu

Arg

390

Phe

Gln

Phe

Gln

Phe
470

Pro

Leu

Ala

Glu

Ser

135

Leu

Met

Pro

Ser

Ile

215

Ile

Pro

Leu

Lys

Asn

295

Ala

Glu

Ala

Asn

Asp

375

Gly

Val

Phe

Leu
485
Asn

Ser

Ser

Met

Phe

120

Gly

Thr

Val

Met

Met

200

Thr

Gln

Glu

Arg

Thr

280

Leu

Gln

Ser

Met

Pro

360

Asn

Val

Arg

Gly

Thr

440

Leu

Lys

Lys

Tyr

Lys

105

Ile

Thr

Ala

Ser

Val

185

Val

Val

Thr

Asp

Ser

265

Glu

Leu

Arg

Asp

Tyr

345

Ala

Met

Leu

Ser

Glu

425

His

Asn

Val

Pro

Ser
505

20

Glu

Asn

Lys

Phe

Ile

170

Asp

Leu

Gly

Tyr

Lys

250

Ile

Met

Glu

Asp

Pro

330

Thr

Met

Leu

Glu

Ala

410

Leu

Agp

Lys

Met

Asn
490

Glu

Leu

Met

Leu

Leu

155

Thr

Val

Asn

Gln

Ala

235

Arg

Ile

Ala

Glu

Ile

315

Ser

Lys

Asp

Tyr

Asn

395

Ile

Pro

Arg

Thr

Gln
475

Ser

Ile

Ala

Asp

Leu

140

Glu

Phe

Ser

Ser

Leu

220

Ile

Gln

Leu

His

Arg

300

Ile

Asn

Asp

Phe

Leu

380

Ser

Glu

Asn

Ala

Trp
460
Val

Leu

Leu

Lys

Gly

125

Ser

Leu

Ile

Ile

Gln

205

Ile

Ala

Asp

Asn

Gln

285

Met

Phe

Ala

Tyr

Thr

365

Ala

Ser

Leu

Glu

Phe

445

Lys

Val

Asp

Arg

Leu

110

Ile

His

Met

Lys

Leu

190

Ser

Ser

Leu

Met

His

270

Leu

Met

Glu

Pro

Lys

350

Gln

Lys

Arg

Thr

Gly

430

Glu

Glu

Arg

Gln

Leu
510

95

Ser

Ile

Tyr

Asp

Gln

175

Gln

Leu

His

Ile

2la

255

val

Tyr

Thr

Leu

Gly

335

Met

Thr

Val

Glu

Lys

415

Arg

Glu

Met

Glu

Phe
495

Arg

2la

Val

Ser

His

160

Ile

Arg

Tyr

Leu

Asn

240

Asn

Ile

Val

Lys

Arg

320

Ser

Leu

Pro

His

Asp

400

Met

Asn

Leu

Arg

Gln
480

Lys

Gln
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248

Ser

Leu

Arg

545

Arg

Lys

Thr

Ile

Lys

625

Pro

Ile

Glu

Leu

Pro
705

Glu

Arg

530

Leu

Arg

Val

Phe

Val

610

Gln

Asp

Trp

Leu

Arg

690

Ile

Arg

515

Glu

Asn

Arg

Leu

Glu

595

Thr

Asn

Glu

Ile

Thr

675

Leu

Pro

Met

Lys

Arg

Gln

His

580

Ser

Gly

Thr
Asp
660

Lys

Leu

Ser

Ile

Leu

Glu

565

Tyr

Leu

Lys

Glu

Leu

645

Gly

Ser

Asp

Glu

<210> SEQ ID NO 103

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Met Pro Pro Pro

1

Ala

Ile

Tyr

Thr

65

Pro

Met

Asp

Leu

Leu
145

Val

Asn

Ile

Thr

50

Arg

Ser

Glu

Val

Thr
130

Ala

Ser

Ala

Lys

35

Leu

Ser

Arg

Thr

Thr
115
Arg

Phe

Trp

Gln

20

Glu

Arg

Asp

Ala

Arg

100

Phe

Leu

Thr

Asp

718

103

Ser

5

Leu

Val

Tyr

Ile

Ala

85

Leu

Ala

Val

Leu

Met

Gln

Gln

Cys

550

Arg

Gly

Gln

Asp

Val

630

Asn

Leu

Asp

Leu

Pro
710

Asp

Leu

Cys

Ala

Lys

70

Arg

Asp

Thr

Glu

Thr
150

Val

Asp

Pro

535

Glu

Phe

Asp

Glu

Cys

615

Leu

Phe

Ser

Leu

Glu

695

Ser

Ile

Glu

Asp

Asp

55

Asn

Gln

Ala

Glu

Ser
135

Ala

Ser

Asp

520

Glu

Gly

Trp

Leu

Lys

600

Pro

Glu

Ile

Ala

Asp

680

Asn

Ser

Val

Ile

Gly

40

Gly

Gly

Leu

Met

Phe
120
Gly

Phe

Ile

Phe

Ile

Ser

Tyr

Asp

585

Ile

His

Leu

Ala

Leu

665

Thr

Ile

Tyr

Lys

Asp

25

Trp

Pro

Thr

Met

Lys

105

Ile

Thr

Leu

Thr

Gln

Leu

Ser

Cys

570

Asp

Pro

Met

Ala

Pro

650

Leu

Leu

Gln

Asp

Val

10

Gln

Ser

Gln

Ile

Glu

90

Glu

Asn

Lys

Glu

Phe

Ser

Glu

Phe

555

Arg

Asn

Val

Lys

Phe

635

Asn

Gly

Leu

Ile

Phe
715

Ala

Lys

Leu

Leu

Leu

75

Arg

Leu

Met

Leu

Leu
155

Ile

Pro

Leu

540

Arg

Leu

Pro

Ala

Glu

620

Ser

Lys

Lys

Ser

Pro

700

Val

Ile

Arg

Pro

Tyr

60

Gln

Thr

Ala

Asp

Leu
140

Met

Lys

Pro

525

Ile

Lys

Ala

Gln

Asp

605

Lys

Ile

Tyr

Asp

Met

685

Glu

Tyr

Glu

Pro

Asn

45

Ile

Leu

Gln

Lys

Gly

125

Ser

Asp

Gln

Ile

Lys

Ile

Leu

Gly

590

Ile

Ser

Leu

Glu

Met

€70

Glu

Ala

His

Trp

Leu

30

Pro

Thr

Ala

Ser

Leu

110

Ile

His

His

Ile

Val

Gln

Gly

Asn

575

Glu

Lys

Ala

Tyr

Tyr

655

Ser

Met

Pro

Tyr

Pro

15

2Ala

Glu

Glu

Ile

Ser

95

Ser

Ile

Glu

Gly

Ala

Glu

Gln

Asn

560

His

Val

Ala

Leu

Asp

640

Cys

Ser

Lys

Pro

Gly
720

Gly

Ser

Tyr

Gln

Ser

80

Asn

2la

Val

Met

Ile
160

Gly
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-continued

250

Tyr

Ala

Ile

Ser

225

Phe

Ala

Asn

Val

Pro

305

Ala

Glu

Thr

Met

Thr

385

Glu

Glu

Ile

Ala

465

Arg

Leu

Arg

Glu

Asn
545

Arg

Leu

Val

Ile

Ala

210

Asn

Leu

Gln

Arg

Leu

290

Asn

Phe

Lys

Asn

Leu

370

Tyr

Cys

Ile

Pro

Cys

450

Glu

Ala

Arg

Met

Lys
530
Arg

Gln

His

Ser

Leu

195

Glu

Gln

Lys

Lys

Pro

275

Thr

Asp

Asp

Arg

His

355

Ala

Ile

Pro

Leu

Met

435

Ile

Asp

Leu

Ser

Ser

515

Ile

Leu

Glu

Tyr

Gln

180

Glu

Glu

Glu

Ala

His

260

Ile

Phe

Gln

Ala

Lys

340

Ile

Leu

Arg

Phe

Gln

420

Phe

Gln

Phe

Pro

Leu

500

Gln

Gln

Arg

Gly
580

165

Pro

Ser

Ile

Ile

Pro

245

Leu

Lys

Asn

Ala

Glu

325

Ala

Asn

Asp

Ile

Gly

405

Val

Phe

Leu

Asn

Ser

485

Ser

Asp

Pro

Glu

Phe
565

Asp

Met

Met

Thr

Gln

230

Glu

Arg

Thr

Leu

Gln

310

Ser

Met

Pro

Asn

Val

390

Arg

Gly

Thr

Leu

Lys

470

Lys

Tyr

Asp

Glu

Gly
550

Trp

Leu

Val

Val

Val

215

Thr

Asp

Ser

Glu

Leu

295

Arg

Asp

Tyr

Ala

Met

375

Leu

Ser

Glu

His

Asn

455

Val

Pro

Ser

Phe

Ile

535

Ser

Tyr

Asp

Asp

Leu

200

Gly

Tyr

Lys

Ile

Met

280

Glu

Asp

Pro

Thr

Met

360

Leu

Glu

Ala

Leu

Asp

440

Lys

Met

Asn

Glu

Gln

520

Leu

Ser

Cys

Asp

Val

185

Asn

Gln

Ala

Arg

Ile

265

Ala

Glu

Ile

Ser

Lys

345

Asp

Tyr

Asn

Ile

Pro

425

Arg

Thr

Gln

Ser

Ile

505

Ser

Glu

Phe

Arg

Asn
585

170

Ser

Ser

Leu

Ile

Gln

250

Leu

His

Arg

Ile

Asn

330

Agp

Phe

Leu

Ser

Glu

410

Asn

Ala

Trp

Val

Leu

490

Leu

Pro

Leu

Arg

Leu
570

Pro

Ile

Gln

Ile

Ala

235

Asp

Asn

Gln

Met

Phe

315

Ala

Tyr

Thr

Ala

Ser

395

Leu

Glu

Phe

Lys

Val

475

Asp

Arg

Pro

Ile

Lys
555

Ala

Gln

Leu

Ser

Ser

220

Leu

Met

His

Leu

Met

300

Glu

Pro

Lys

Gln

Lys

380

Arg

Thr

Gly

Glu

Glu

460

Arg

Gln

Leu

Ile

Lys
540
Ile

Leu

Gly

Gln

Leu

205

His

Ile

Ala

Val

Tyr

285

Thr

Leu

Gly

Met

Thr

365

Val

Glu

Lys

Arg

Glu

445

Met

Glu

Phe

Arg

Val

525

Gln

Gly

Asn

Glu

Arg

190

Tyr

Leu

Asn

Asn

Ile

270

Val

Lys

Arg

Ser

Leu

350

Pro

His

Asp

Met

Asn

430

Leu

Arg

Gln

Lys

Gln

510

Glu

Gln

Asn

His

Val
590

175

Ser

Gln

Gln

Ala

Ala

255

Arg

Leu

Met

Arg

Gly

335

Gly

Pro

Gln

Lys

Leu

415

Asp

Phe

Ala

Ile

Ser

495

Ser

Leu

Arg

Arg

Lys

575

Thr

Leu

Lys

Val

Leu

240

Phe

Gly

Gln

Asp

Ile

320

Thr

Phe

Gly

Asp

His

400

Cys

Tyr

Gly

Thr

Thr

480

Lys

Glu

Arg

Leu

Arg
560

Val

Phe
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-continued

252

Glu

Thr

Asn

625

Glu

Ile

Thr

Leu

Pro
705

Ser

Gly

610

Lys

Thr

Asp

Lys

Leu

690

Lys

Leu

595

Lys

Glu

Leu

Gly

Ser

675

Asp

Glu

Gln

Asp

Val

Asn

Leu

660

Asp

Leu

Pro

Glu

Cys

Leu

Phe

645

Ser

Leu

Glu

Ser

<210> SEQ ID NO 104

<21l> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Met Glu Arg Thr

1

Lys

Ile

Thr

Ala

65

Ser

Val

Val

Val

Thr

145

Asp

Ser

Glu

Leu

Arg
225

Asp

Glu

Asn

Lys

50

Phe

Ile

Asp

Leu

Gly

130

Tyr

Lys

Ile

Met

Glu
210

Asp

Pro

Leu

Met

35

Leu

Leu

Thr

Val

Asn

115

Gln

Ala

Arg

Ile

Ala
195
Glu

Ile

Ser

Ala

20

Asp

Leu

Glu

Phe

Ser

100

Ser

Leu

Ile

Gln

Leu

180

His

Arg

Ile

Asn

632

104

Gln

5

Lys

Gly

Ser

Leu

Ile

85

Ile

Gln

Ile

Ala

Asp

165

Asn

Gln

Met

Phe

Ala

Lys

Pro

Glu

630

Ile

Ala

Asp

Asn

Ser
710

Ser

Leu

Ile

His

Met

70

Lys

Leu

Ser

Ser

Leu

150

Met

His

Leu

Met

Glu
230

Pro

Ile

His

615

Leu

Ala

Leu

Thr

Ile

695

Tyr

Ser

Ser

Ile

Tyr

55

Asp

Gln

Gln

Leu

His

135

Ile

Ala

Val

Tyr

Thr
215

Leu

Gly

Pro

600

Met

Ala

Pro

Leu

Leu

680

Gln

Asp

Asn

Ala

Val

40

Ser

His

Ile

Arg

Tyr

120

Leu

Asn

Asn

Ile

Val
200
Lys

Arg

Ser

Val

Lys

Phe

Asn

Gly

665

Leu

Ile

Phe

Met

Asp

25

Leu

Glu

Gly

Ala

Ser

105

Gln

Gln

Ala

Ala

Arg

185

Leu

Met

Arg

Gly

Ala

Glu

Ser

Lys

650

Lys

Ser

Pro

Val

Glu

10

Val

Thr

Met

Ile

Gly

90

Leu

Lys

Val

Leu

Phe

170

Gly

Gln

Asp

Ile

Thr

Asp

Asp

Met

Glu

Tyr
715

Thr

Thr

Arg

Leu

Val

75

Tyr

Ala

Ile

Ser

Phe

155

Ala

Asn

Val

Pro

Ala
235

Glu

Ile

Ser

620

Leu

Glu

Met

Glu

Ala

700

His

Arg

Phe

Leu

Ala

60

Ser

Val

Ile

Ala

Asn

140

Leu

Gln

Arg

Leu

Asn

220

Phe

Lys

Lys

605

Ala

Tyr

Tyr

Ser

Met

685

Pro

Tyr

Leu

Ala

Val

45

Phe

Trp

Ser

Leu

Glu

125

Gln

Lys

Lys

Pro

Thr
205
Asp

Asp

Arg

Ala

Leu

Asp

Cys

Ser

€70

Lys

Pro

Gly

Asp

Thr

30

Glu

Thr

Asp

Gln

Glu

110

Glu

Glu

Ala

His

Ile

190

Phe

Gln

Ala

Lys

Ile

Lys

Pro

Ile

655

Glu

Leu

Pro

2la

15

Glu

Ser

Leu

Met

Pro

95

Ser

Ile

Ile

Pro

Leu

175

Lys

Asn

Ala

Glu

Ala

Val

Gln

Asp

640

Trp

Leu

Arg

Ile

Met

Phe

Gly

Thr

Val

80

Met

Met

Thr

Gln

Glu

160

Arg

Thr

Leu

Gln

Ser
240

Met
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-continued

254

Tyr

Ala

Met

Leu

305

Ser

Glu

Asn

Val

385

Pro

Ser

Phe

Ile

Ser

465

Tyr

Asp

Ile

Leu

545

Ala

Leu

Thr

Ile

Tyr
625

Thr

Met

Leu

290

Glu

Ala

Leu

Asp

Lys

370

Met

Asn

Glu

Gln

Leu

450

Ser

Cys

Asp

Pro

Met

530

Ala

Pro

Leu

Leu

Gln
610

Asp

Lys

Asp

275

Tyr

Asn

Ile

Pro

Arg

355

Thr

Gln

Ser

Ile

Ser

435

Glu

Phe

Arg

Asn

Val

515

Lys

Phe

Asn

Gly

Leu
595

Ile

Phe

Asp

260

Phe

Leu

Ser

Glu

Asn

340

Ala

Trp

Val

Leu

Leu

420

Pro

Leu

Arg

Leu

Pro

500

Ala

Glu

Ser

Lys
580
Ser

Pro

Val

245

Tyr

Thr

Ala

Ser

Leu

325

Glu

Phe

Lys

Val

Asp

405

Arg

Pro

Ile

Lys

Ala

485

Gln

Asp

Lys

Ile

Tyr

565

Asp

Met

Glu

Tyr

<210> SEQ ID NO 105

<211> LENGTH:

«<212> TYPE: PRT
«213> ORGANISM: Human

463

Lys

Gln

Lys

Arg

310

Thr

Gly

Glu

Glu

Arg

390

Gln

Leu

Ile

Lys

Ile

470

Leu

Gly

Ile

Ser

Leu

550

Glu

Met

Glu

Ala

His
630

Met

Thr

Val

295

Glu

Lys

Arg

Glu

Met

375

Glu

Phe

Arg

Val

Gln

455

Gly

Asn

Glu

Lys

Ala

535

Tyr

Tyr

Ser

Met

Pro
615

Tyr

Leu

Pro

280

His

Asp

Met

Asn

Leu

360

Arg

Gln

Lys

Gln

Glu

440

Gln

Asn

His

Val

Ala

520

Leu

Asp

Cys

Ser

Lys

600

Pro

Gly

Gly

265

Pro

Gln

Lys

Leu

Asp

345

Phe

Ala

Ile

Ser

Ser

425

Leu

Arg

Arg

Lys

Thr

505

Ile

Lys

Pro

Ile

Glu

585

Leu

Pro

250

Phe

Gly

Asp

His

Cys

330

Tyr

Gly

Thr

Thr

Lys

410

Glu

Arg

Leu

Arg

Val

490

Phe

Val

Gln

Asp

Trp

570

Leu

Arg

Ile

Thr

Met

Thr

Glu

315

Glu

His

Ile

Ala

Arg

395

Leu

Arg

Glu

Asn

Arg

475

Leu

Glu

Thr

Asn

Glu

555

Ile

Thr

Leu

Pro

Asn

Leu

Tyr

300

Cys

Ile

Pro

Cys

Glu

380

Ala

Arg

Met

Lys

Arg

460

Gln

His

Ser

Gly

Lys

540

Thr

Asp

Lys

Leu

Lys
620

His

Ala

285

Pro

Leu

Met

Ile

365

Asp

Leu

Ser

Ser

Ile

445

Leu

Glu

Tyr

Leu

Lys

525

Glu

Leu

Gly

Ser

Asp

605

Glu

Ile

270

Leu

Arg

Phe

Gln

Phe

350

Gln

Phe

Pro

Leu

Gln

430

Gln

Cys

Arg

Gly

Gln

510

Asp

Val

Asn

Leu

Asp

590

Leu

Pro

255

Asn

Asp

Ile

Gly

Val

335

Phe

Leu

Asn

Ser

Ser

415

Asp

Pro

Glu

Phe

Asp

495

Glu

Cys

Leu

Phe

Ser

575

Leu

Glu

Ser

Pro

Asn

Val

Arg

320

Gly

Thr

Leu

Lys

Lys

400

Tyr

Asp

Glu

Gly

Trp

480

Leu

Lys

Pro

Glu

Ile

560

2la

Asp

Asn

Ser
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255

-continued

256

<400> SEQUENCE:

Met Ala Ala Leu

1

Val

Gly

Gly

Pro

65

Thr

Leu

Ile

Tyr

Met

145

Ile

Ile

Asp

Lys

Ala

225

Met

Glu

Ile

Ser

Thr

305

Gly

Met

Pro

Ala

Tyr
385

Glu

Leu

Val

Ala

50

Trp

Leu

Val

Gly

Leu

130

Cys

Arg

Thr

Leu

Met

210

Tyr

Asp

Leu

Asp

Gly

290

Gln

Ser

Arg

Gly

Glu

370

Thr

Ala

Arg

Arg

35

Val

Asn

Asn

Met

Leu

115

Gln

Asn

Pro

Arg

Gly

195

Phe

Ile

Asp

Glu

Ile

275

Val

Pro

Arg

Gln

Glu
355
Met

Glu

Pro

Pro

20

Gln

Met

Asp

Phe

Glu

100

Leu

Ala

Glu

Pro

Leu

180

Ala

Glu

Arg

Ile

Glu

260

Gly

Met

Gly

Ser
340

Ile

105

Arg

Gly

Trp

Tyr

Val

Gly

85

Leu

His

Leu

Gln

Pro

165

Leu

Met

Phe

Pro

Tyr

245

Leu

Val

Leu

Asp

Asp

325

Leu

Lys

Thr

Tyr

Gly

Ala

Ala

Gln

Pro

Asp

70

Pro

Ser

Arg

Pro

Ala

150

Arg

Asn

Thr

Tyr

Gly

230

Gln

Leu

Val

Arg

Val

310

Cys

Arg

Val

Ser

Gln
390

Glu

Leu Cys Gly Phe Arg Gly Val Ala 2la
10 15

Gly Val Arg Leu Pro Ile Gln Pro Ser
25 30

Pro Asp Val Glu Trp Ala Gln Gln Phe
40 45

Ser Lys Glu Thr Ala His Trp Lys Pro
55 60

Pro Pro Lys Asp Thr Ile Val Lys Asn
75

Gln His Pro Ala Ala His Gly Val Leu
90 95

Gly Glu Met Val Arg Lys Cys Asp Pro
105 110

Gly Thr Glu Lys Leu Ile Glu Tyr Lys
120 125

Tyr Phe Asp Arg Leu Asp Tyr Val Ser
135 140

Tyr Ser Leu Ala Val Glu Lys Leu Leu
155

Ala Gln Trp Ile Arg Val Leu Phe Gly
170 175

His Ile Met Ala Val Thr Thr His Ala
185 190

Pro Phe Phe Trp Leu Phe Glu Glu Arg
200 205

Glu Arg Val Ser Gly Ala Arg Met His
215 220

Gly Val His Gln Asp Leu Pro Leu Gly
235

Phe Ser Lys Asn Phe Ser Leu Arg Leu
250 255

Thr Asn Asn Arg Ile Trp Arg Asn Arg
265 270

Thr Ala Glu Glu Ala Leu Asn Tyr Gly
280 285

Gly Ser Gly Ile Gln Trp Asp Leu Arg
295 300

Tyr Asp Gln Val Glu Phe Asp Val Pro
315

Tyr Asp Arg Tyr Leu Cys Arg Val Glu
330 335

Ile Ile Ala Gln Cys Leu Asn Lys Met
345 350

Asp Asp Ala Lys Val Ser Pro Pro Lys
360 365

Met Glu Ser Leu Ile His His Phe Lys
375 380

Val Pro Pro Gly Ala Thr Tyr Thr Ala
395

Phe Gly Val Tyr Leu Val Ser Asp Gly

Gln

Arg

Gly

Pro

Ile

80

Arg

His

Thr

Met

Asn

160

Glu

Leu

Glu

Ala

Leu

240

Asp

Thr

Phe

Lys

Val

320

Glu

Pro

Arg

Leu

Ile
400

Ser
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-continued

258

405

Ser Arg Pro Tyr Arg Cys

420

Ala Gly Leu Asp Lys Met

435

Ala Ile Ile Gly Thr Gln

<210>
<21ll>
<212>
<213>

<400>

450

SEQUENCE :

Met Ala Ala Leu

1

Val

Gly

Gly

Pro

65

Thr

Leu

Ile

Tyr

Met

145

Ile

Ile

Asp

Lys

Ala

225

Met

Glu

Ile

Ser

Thr
305

Leu

Val

Ala

50

Trp

Leu

Val

Gly

Leu

130

Cys

Arg

Thr

Leu

Met

210

Tyr

Asp

Leu

Asp

Gly

290

Gln

Arg

Arg

35

Val

Asn

Asn

Met

Leu

115

Gln

Asn

Pro

Arg

Gly

195

Phe

Ile

Asp

Glu

Ile
275

Val

Pro

Pro

20

Gln

Met

Asp

Phe

Glu

100

Leu

Ala

Glu

Pro

Leu

180

Ala

Glu

Arg

Ile

Glu
260

Gly

Met

SEQ ID NO 106
LENGTH:
TYPE: PRT
ORGANISM:

463

Human

106

Arg

5

Gly

Trp

Tyr

Val

Gly

85

Leu

His

Leu

Gln

Pro

165

Leu

Met

Phe

Pro

Tyr

245

Leu

Val

Leu

Asp

Ala

Ala

Gln

Pro

Asp

70

Pro

Ser

Arg

Pro

Ala

150

Arg

Asn

Thr

Tyr

Gly

230

Gln

Leu

Val

Arg

Val
310

Lys

Ser

Asp
455

Leu

Gly

Pro

Ser

55

Pro

Gln

Gly

Gly

Tyr

135

Tyr

Ala

His

Pro

Glu

215

Gly

Phe

Thr

Thr

Gly

295

Tyr

Ile
Lys
440

Ile

Cys

Val

Asp

40

Lys

Pro

His

Glu

Thr

120

Phe

Ser

Gln

Ile

Phe

200

Arg

Val

Ser

Asn

Ala

280

Ser

Asp

Lys
425
Gly

Val

Gly

Arg

25

Val

Glu

Lys

Pro

Met

105

Glu

Asp

Leu

Trp

Met

185

Phe

Val

His

Lys

Asn
265
Glu

Gly

Gln

410

Ala

His

Phe

Phe

10

Leu

Glu

Thr

Agp

Ala

90

Val

Lys

Arg

Ala

Ile

170

Ala

Trp

Ser

Gln

Asn

250

Arg

Glu

Ile

Val

Pro

Met

Gly

Arg

Pro

Trp

Ala

Thr

75

Ala

Arg

Leu

Leu

Val

155

Arg

Val

Leu

Gly

Asp

235

Phe

Ile

Ala

Gln

Glu
315

Gly

Leu

Glu
460

Gly

Ile

Ala

His

60

Ile

His

Lys

Ile

Asp

140

Glu

Val

Thr

Phe

Ala

220

Leu

Ser

Trp

Leu

Trp

300

Phe

Phe
Ala
445

Val

Val

Gln

Gln

45

Trp

Val

Gly

Cys

Glu

125

Tyr

Lys

Leu

Thr

Glu

205

Arg

Pro

Leu

Arg

Asn

285

Asp

Asp

Ala
430
Asp

Asp

Ala

Pro

30

Gln

Lys

Lys

Val

Asp

110

Tyr

Val

Leu

Phe

His

190

Glu

Met

Leu

Arg

Asn
270
Tyr

Leu

Val

415

His

Val

Arg

Ala

15

Ser

Phe

Pro

Asn

Leu

95

Pro

Lys

Ser

Leu

Gly

175

2Ala

Arg

His

Gly

Leu

255

Arg

Gly

Arg

Pro

Leu

Val

Gln

Arg

Gly

Pro

Ile

80

Arg

His

Thr

Met

Asn

160

Glu

Leu

Glu

2la

Leu

240

Asp

Thr

Phe

Lys

Val
320
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-continued

260

Gly

Met

Pro

Ala

Tyr

385

Glu

Ser

Ala

Ala

Ser

Arg

Gly

Glu

370

Thr

Ala

Arg

Gly

Ile
450

Arg

Gln

Glu

355

Met

Glu

Pro

Pro

Leu

435

Ile

Gly

Ser
340

Ile

Tyr
420

Asp

Gly

Asp

325

Leu

Lys

Thr

Tyr

Gly

405

Arg

Lys

Thr

<210> SEQ ID NO 107

<211l> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Met Ala Gly Gly

1
His

Val

Arg

Pro

65

Glu

Trp

Leu

Ser

145

Leu

Gln

Leu

Pro

Cys
225

Phe

Met

Arg

50

Asp

Leu

Pro

Thr

Pro

130

Ser

Pro

Thr

Trp

Glu
210

Trp

Leu

Asp

35

Ala

Ala

Arg

Trp

His

115

Pro

Ile

Ser

His

Pro
195

Ser

Pro

Tyr

Ala

Ala

Pro

Leu

Ile

100

Leu

Ala

Pro

Ser

Ser

180

Pro

Ser

Leu

693

Arg

Val

Ser

Gln

390

Glu

Cys

Met

Gln

Human

107

Pro

5

Glu

Leu

Gly

Arg

Cys

85

Asn

Gln

Pro

Ala

Ala

165

Gly

Pro

Val

Cys

Gly

Val

Glu

Gly

Pro

70

Glu

Arg

Leu

Leu

Pro

150

Ser

Pro

Pro

Ser

Glu
230

Tyr

Ile

Asp

Met

375

Val

Phe

Lys

Ser

Asp
455

Pro

Pro

Pro

Arg

Ala

Arg

Asn

Leu

Pro

135

Ala

Thr

Glu

Ser

Leu
215

Ile

Asp

Ile

Asp

360

Glu

Pro

Gly

Ile

Lys

440

Ile

Gly

Pro

Ala

40

Glu

Ala

Ser

Ala

Arg

120

Ser

Glu

Phe

Leu

Pro
200

Leu

Ser

Arg

Ala

345

Ala

Ser

Pro

Val

Lys

425

Gly

Val

Glu

Trp

Asp

Ala

Ala

Gly

Arg

105

Ala

Pro

Ala

Leu

Gly
185
Ala

Gln

Arg

Tyr

330

Gln

Lys

Leu

Gly

Tyr

410

Ala

His

Phe

Pro

10

Val

Trp

Arg

Leu

Gln

90

Val

Arg

Gly

Glu

Ser

170

Leu

Pro

Gly

Gly

Leu

Cys

Val

Ile

Ala

395

Leu

Pro

Met

Gly

Ala

Met

Cys

Gly

Ile

75

Arg

Ala

Asp

Thr

Ala

155

Pro

Val

Ser

Ala

Thr
235

Cys

Leu

Ser

His

380

Thr

Val

Gly

Leu

Glu
460

Ala

Cys

Gln

Leu

60

Val

Thr

Asp

Ile

Thr

140

Trp

Ala

Pro

Ser

Arg
220

His

Arg Val Glu

Asn

Pro

365

His

Tyr

Ser

Phe

Ala

445

Val

Pro

Arg

Phe

45

Leu

Arg

Ala

Leu

Ile

125

Ala

Ser

Phe

Ser

Thr
205

Pro

Asn

Lys

350

Pro

Phe

Thr

Asp

Ala

430

Asp

Asp

Gly

Phe

30

Gly

Ala

Asp

Ser

Val

110

Thr

Pro

Pro

Pro

Pro
190
Lys

Phe

Phe

335

Met

Lys

Lys

Ala

Gly

415

His

Val

Arg

2la

15

Tyr

Gly

Pro

Gln

Val

95

His

2Ala

Arg

Arg

Gly

175

Ala

Pro

Pro

Ser

Glu

Pro

Arg

Leu

Ile

400

Ser

Leu

Val

Gln

Lys

Trp

Thr

Thr

80

Leu

Ile

Trp

Pro

Lys

160

Ser

Ser

Gly

Phe

Glu
240
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-continued

262

Glu

Met

Leu

Leu

Ala

305

Ser

Ser

Gln

Ser

Phe

385

Ser

Leu

Thr

Ala

Glu

465

Thr

Met

Val
Leu
545

Arg

Ser

Pro

Glu

Gly

625

Ile

Leu

Arg

Glu

Ser

290

Gln

Leu

Trp

Phe

Ser

370

Gly

Ser

Pro

Phe

Val

450

Glu

Leu

Gln

Arg

Ser

530

Ala

Gly

Ala

Ala

Ser
610

Leu

Ile

Lys

Asn

Trp

275

Arg

Asn

Glu

Pro

Leu

355

Asn

Leu

Met

Glu

Ser

435

Lys

Glu

Gln

Ile

Arg

515

Ser

Ala

Pro

Ala

Pro

595

Ser

Ala

Ile

Ile

Thr

260

Thr

Phe

Gly

Asp

Gln

340

His

Val

Ala

Val

Glu

420

Phe

Thr

Ala

Ala

Tyr

500

Ala

Thr

Pro

Asn

Leu

580

Leu

Trp

Leu

Asn

Gly

245

Val

Ala

Arg

Phe

Arg

325

Arg

Gln

Leu

Arg

Ala

405

Tyr

Gly

His

Glu

Gly

485

Lys

Lys

Gly

Ser

Gln

565

Arg

Arg

Gly

Gly

Pro
645

Glu

Tyr

Val

His

Tyr

310

Leu

Leu

Asp

Leu

Phe

390

Arg

Ile

Val

Gly

Glu

470

Leu

Lys

Arg

Arg

Gly

550

Pro

Ser

Glu

Ser

Ser

630

Ala

Gly

Ala

Lys

Pro

295

Cys

His

Asp

Ser

Asp

375

Ser

Thr

Lys

Val

Ala

455

Ala

Ala

His

Arg

Ala

535

Val

Trp

Ala

Gly
615

Ser

Arg

Gly

Val

Gln

280

Asn

Leu

Cys

Ile

Pro

360

Glu

Arg

Gln

Thr

Val

440

Arg

Gly

Ala

Leu

Pro

520

His

Ser

Glu

His

Gly

600

Pro

Ala

Gln

Phe

Lys

265

Ser

Ile

Val

Gln

Leu

345

Ser

Arg

Phe

Thr

Gly

425

Leu

Thr

Val

Asp

Gly

505

Pro

Ser

Ala

Ser

Leu

585

Cys

Gly

Ser

Lys

Gly

250

Arg

Phe

Val

Tyr

Thr

330

Leu

Leu

Leu

Ala

Val

410

Arg

Glu

Lys

Ala

Ala

490

Gln

Met

Gly

Gln

Asp

570

Thr

Pro

Ser

Ser

Met
650

Cys

Leu

Leu

Asp

Gly

315

Gln

Gly

Ile

Thr

Gly

395

Arg

Leu

Thr

Tyr

Leu

475

Trp

Leu

Thr

Ala

Ala

555

Glu

Pro

Gln

Arg

Ser

635

Val

Val

Lys

Thr

Phe

300

Phe

Ala

Thr

His

Pro

380

Ser

Gly

Ala

Leu

Leu

460

Arg

Ala

Ala

Gln

Ala

540

Ala

Ser

Ser

Gly

Pro

620

Ser

Gln

Tyr

Glu

Glu

285

Ala

Leu

Cys

Ala

Gly

365

Lys

Ser

Thr

Val

Ala

445

Lys

Ser

Ala

Cys

Glu

525

Pro

Glu

Leu

Cys

Asp

605

Thr

Glu

Lys

Arg

Asn

270

Val

Gly

Pro

Pro

Arg

350

Asp

Leu

Pro

Leu

Asp

430

Gly

Asp

Thr

Pro

Cys

510

Asn

Trp

Gln

Gly

Pro

590

Thr

Ala

Pro

Leu

Ala

255

Ala

Glu

Tyr

Asn

Pro

335

Ala

Ile

Gly

Ser

2la

415

Thr

Gln

Leu

Gln

Ile

495

Cys

Ser

Gln

Leu

Gly

575

Leu

Ala

Val

Pro

Ala
655

Val

Asp

Gln

Cys

Gly

320

Leu

Ile

Lys

Asp

Gln

400

Tyr

Asp

Arg

Val

Ser

480

2la

Leu

Tyr

Pro

Gln

560

Leu

Asp

Gly

Glu

Gln

640

Leu
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-continued

Tyr Glu Asp Gly Ala Leu Asp Ser Leu Gln Leu Leu Ser Ser Ser Ser
660 665 670

Leu Pro Gly Leu Gly Leu Glu Gln Asp Arg Gln Gly Pro Glu Glu Ser
675 680 685

Asp Glu Phe Gln Ser
690

<210> SEQ ID NO 108
<211> LENGTH: 712
<212> TYPE: PRT

<213> ORGANISM: Human

<400> SEQUENCE: 108

Met Ala Gly Gly Pro Gly Pro Gly Glu Pro Ala Ala Pro Gly Ala Gln
1 5 10 15

His Phe Leu Tyr Glu Val Pro Pro Trp Val Met Cys Arg Phe Tyr Lys
20 25 30

Val Met Asp Ala Leu Glu Pro Ala Asp Trp Cys Gln Phe Ala Ala Leu
35 40 45

Ile Val Arg Asp Gln Thr Glu Leu Arg Leu Cys Glu Arg Ser Gly Gln
50 55 60

Arg Thr Ala Ser Val Leu Trp Pro Trp Ile Asn Arg Asn Ala Arg Val
65 70 75 80

Ala Asp Leu Val His Ile Leu Thr His Leu Gln Leu Leu Arg Ala Arg
85 90 95

Asp Ile Ile Thr Ala Trp His Pro Pro Ala Pro Leu Pro Ser Pro Gly
100 105 110

Thr Thr Ala Pro Arg Pro Ser Ser Ile Pro Ala Pro Ala Glu 2la Glu
115 120 125

Ala Trp Ser Pro Arg Lys Leu Pro Ser Ser Ala Ser Thr Phe Leu Ser
130 135 140

Pro Ala Phe Pro Gly Ser Gln Thr His Ser Gly Pro Glu Leu Gly Leu
145 150 155 160

Val Pro Ser Pro Ala Ser Leu Trp Pro Pro Pro Pro Ser Pro Ala Pro
165 170 175

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

Ala Arg Pro Phe Pro Phe Cys Trp Pro Leu Cys Glu Ile Ser Arg Gly
195 200 205

Thr His Asn Phe Ser Glu Glu Leu Lys Ile Gly Glu Gly Gly Phe Gly
210 215 220

Cys Val Tyr Arg Ala Val Met Arg Asn Thr Val Tyr Ala Val Lys Arg
225 230 235 240

Leu Lys Glu Asn Ala Asp Leu Glu Trp Thr Ala Val Lys Gln Ser Phe
245 250 255

Leu Thr Glu Val Glu Gln Leu Ser Arg Phe Arg His Pro Asn Ile Val
260 265 270

Asp Phe Ala Gly Tyr Cys Ala Gln Asn Gly Phe Tyr Cys Leu Val Tyr
275 280 285

Gly Phe Leu Pro Asn Gly Ser Leu Glu Asp Arg Leu His Cys Gln Thr
290 295 300

Gln Ala Cys Pro Pro Leu Ser Trp Pro Gln Arg Leu Asp Ile Leu Leu
305 310 315 320

Gly Thr Ala Arg Ala Ile Gln Phe Leu His Gln Asp Ser Pro Ser Leu
325 330 335
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266

Ile His Gly Asp Ile Lys
340

Thr Pro Lys Leu Gly Asp
355

Gly Ser Ser Pro Ser Gln
370

Arg Gly Thr Leu Ala Tyr
385 390

Leu Ala Val Asp Thr Asp
405

Thr Leu Ala Gly Gln Arg
420

Tyr Leu Lys Asp Leu Val
435

Leu Arg Ser Thr Gln Ser
450

Trp Ala Ala Pro Ile Ala
465 470

Arg Pro Gly Pro Cys Pro
485

Ala Cys Cys Cys Leu His
500

Gln Val Tyr Glu Arg Leu
515

Pro Gly His Ser Glu Ala
530

Asn Ser Tyr Val Ser Ser
545 550

Trp Gln Pro Leu Ala Ala
565

Gln Leu Gln Arg Gly Pro
580

Gly Gly Leu Ser Ala Ala
595

Pro Leu Asp Pro Ala Pro
610

Thr Ala Gly Glu Ser Ser
625 630

Ala Val Glu Gly Leu Ala
645

Pro Pro Gln Ile Ile Ile
660

Leu Ala Leu Tyr Glu Asp
675

Ser Ser Ser Leu Pro Gly
690

Glu Glu Ser Asp Glu Phe
705 710

<210> SEQ ID NO 109
<211> LENGTH: 682
<212> TYPE: PRT

<213> ORGANISM: Human

Ser

Phe

Ser

375

Leu

Thr

Ala

Glu

Thr

455

Met

Pro

Arg

Glu

Ala

535

Thr

Pro

Asn

Leu

Leu

615

Trp

Leu

Asn

Gly

Leu
695

Gln

Ser

Gly

360

Ser

Pro

Phe

Val

Glu

440

Leu

Gln

Glu

Arg

Lys

520

Ser

Gly

Ser

Gln

Arg

600

Arg

Gly

Gly

Pro

Ala
680

Gly

Ser

Asn

345

Leu

Met

Glu

Ser

Lys

425

Glu

Gln

Ile

Leu

Ala

505

Leu

Cys

Arg

Gly

Pro

585

Ser

Glu

Ser

Ser

Ala

665

Leu

Leu

Val

Ala

Val

Glu

Phe

410

Thr

Ala

Ala

Tyr

Gly

490

Lys

Gln

Ile

Ala

Ala

570

Val

Trp

Ala

Gly

Ser

650

Arg

Asp

Glu

Leu

Arg

Ala

Tyr

395

Gly

His

Glu

Gly

Lys

475

Leu

Arg

Ala

Pro

His

555

Ser

Glu

His

Gly

Pro

635

Ala

Gln

Ser

Gln

Leu

Phe

Arg

380

Ile

Val

Gly

Glu

Leu

460

Lys

Gly

Arg

Val

Pro

540

Ser

Ala

Ser

Leu

Cys

620

Gly

Ser

Lys

Leu

Asp
700

Asp

Ser

365

Thr

Lys

Val

Ala

Ala

445

Ala

His

Leu

Pro

Val

525

Ser

Gly

Gln

Asp

Thr

605

Pro

Ser

Ser

Met

Gln
685

Arg

Glu

350

Arg

Gln

Thr

Val

Arg

430

Gly

Ala

Leu

Gly

Pro

510

Ala

Pro

Ala

Ala

Glu

590

Pro

Gln

Arg

Ser

Val

€70

Leu

Gln

Arg

Phe

Thr

Gly

Leu

415

Thr

Val

Asp

Asp

Gln

495

Met

Gly

Gln

Ala

Ala

575

Ser

Ser

Gly

Pro

Ser

655

Gln

Leu

Gly

Leu

2la

Val

Arg

400

Glu

Lys

Ala

Ala

Pro

480

Leu

Thr

Val

Glu

Pro

560

Glu

Leu

Cys

Asp

Thr

640

Glu

Lys

Ser

Pro
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268

<400> SEQUENCE:

Met Ala Gly Gly

1
His

Val

Ile

Arg

65

Ala

Asp

Thr

Ala

Pro

145

Val

Ser

Ala

Thr

Cys

225

Leu

Leu

Asp

Gly

Gln

305

Gly

Ile

Thr

Gly

Arg

385

Leu

Phe

Met

Val

50

Thr

Asp

Ile

Thr

Trp

130

Ala

Pro

Ser

Arg

His

210

Val

Lys

Thr

Phe

Phe

290

Ala

Thr

His

Pro

Ser
370

Gly

Ala

Leu

Asp

35

Arg

Ala

Leu

Ile

Ala

115

Ser

Phe

Ser

Thr

Pro

195

Asn

Tyr

Glu

Glu

Ala

275

Leu

Cys

Ala

Gly

Lys

355

Ser

Thr

Val

Tyr

20

Ala

Asp

Ser

Val

Thr

100

Pro

Pro

Pro

Pro

Lys

180

Phe

Phe

Arg

Asn

Val

260

Gly

Pro

Pro

Arg

Asp

340

Leu

Pro

Leu

Asp

109

Pro

Glu

Leu

Gln

Val

His

85

Ala

Arg

Arg

Gly

Ala

165

Pro

Pro

Ser

Ala

Ala

245

Glu

Tyr

Asn

Pro

Ala

325

Ile

Gly

Ser

Ala

Thr
405

Gly

Val

Glu

Thr

Leu

70

Ile

Trp

Pro

Lys

Ser

150

Ser

Gly

Phe

Glu

Val

230

Asp

Gln

Cys

Gly

Leu

310

Ile

Lys

Asp

Gln

Tyr
390

Asp

Pro

Pro

Pro

Glu

55

Trp

Leu

His

Ser

Leu

135

Gln

Leu

Pro

Cys

Glu

215

Met

Leu

Leu

Ala

Ser

295

Ser

Gln

Ser

Phe

Ser
375

Leu

Thr

Gly

Pro

Ala

40

Leu

Pro

Thr

Pro

Ser

120

Pro

Thr

Trp

Glu

Trp

200

Leu

Arg

Glu

Ser

Gln

280

Leu

Trp

Phe

Ser

Gly
360
Ser

Pro

Phe

Glu

Trp

25

Asp

Arg

Trp

His

Pro

105

Ile

Ser

His

Pro

Ser

185

Pro

Lys

Asn

Trp

Arg

265

Asn

Glu

Pro

Leu

Asn

345

Leu

Met

Glu

Ser

Pro

10

Val

Trp

Leu

Ile

Leu

20

Ala

Pro

Ser

Ser

Pro

170

Ser

Leu

Ile

Thr

Thr

250

Phe

Gly

Asp

Gln

His

330

Val

Ala

Val

Glu

Phe
410

Ala

Met

Cys

Cys

Asn

75

Gln

Pro

Ala

Ala

Gly

155

Pro

Val

Cys

Gly

Val

235

Ala

Arg

Phe

Arg

Arg

315

Gln

Leu

Arg

Ala

Tyr
395

Gly

Ala

Cys

Gln

Glu

60

Arg

Leu

Leu

Pro

Ser

140

Pro

Pro

Ser

Glu

Glu

220

Tyr

Val

His

Tyr

Leu

300

Leu

Asp

Leu

Phe

Arg
380

Ile

Val

Pro

Arg

Phe

45

Arg

Asn

Leu

Pro

Ala

125

Thr

Glu

Ser

Leu

Ile

205

Gly

Ala

Lys

Pro

Cys

285

His

Asp

Ser

Asp

Ser
365
Thr

Lys

Val

Gly

Phe

30

Ala

Ser

Ala

Arg

Ser

110

Glu

Phe

Leu

Pro

Leu

190

Ser

Gly

Val

Gln

Asn

270

Leu

Cys

Ile

Pro

Glu

350

Arg

Gln

Thr

Val

Ala

15

Tyr

Ala

Gly

Arg

Ala

95

Pro

Ala

Leu

Gly

2la

175

Gln

Arg

Phe

Lys

Ser

255

Ile

Val

Gln

Leu

Ser

335

Arg

Phe

Thr

Gly

Leu
415

Gln

Lys

Leu

Gln

Val

80

Arg

Gly

Glu

Ser

Leu

160

Pro

Gly

Gly

Gly

Arg

240

Phe

Val

Tyr

Thr

Leu

320

Leu

Leu

Ala

Val

Arg
400

Glu
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Thr

Tyr

Leu

Trp

465

Arg

Ala

Gln

Ala

Ala

545

Ser

Ser

Gly

Pro

Ser

625

Gln

Leu

Gly

Leu

Leu

Arg

450

Ala

Pro

Cys

Glu

Pro

530

Glu

Leu

Cys

Asp

Thr

610

Glu

Lys

Ser

Pro

Ala

Lys

435

Ser

Ala

Gly

Cys

Asn

515

Trp

Gln

Gly

Pro

Thr

595

Ala

Pro

Leu

Ser

Glu
675

Gly

420

Thr

Pro

Pro

Cys

500

Ser

Gln

Leu

Gly

Leu

580

Ala

Val

Pro

Ala

Ser

660

Glu

Gln

Leu

Gln

Ile

Cys

485

Leu

Tyr

Pro

Gln

Leu

565

Asp

Gly

Glu

Gln

Leu

645

Ser

Ser

<210> SEQ ID NO 110

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Met Ala Gly Gly

1
His

Val

Ile

Arg

65

Ala

Asp

Phe

Met

Val

50

Thr

Asp

Ile

Leu

Asp

35

Arg

Ala

Leu

Ile

Tyr

20

Ala

Asp

Ser

Val

Thr

633

Arg

Val

Ser

Ala

470

Pro

His

Val

Leu

Arg

550

Ser

Pro

Glu

Gly

Ile

630

Tyr

Leu

Asp

Human

110

Pro

5

Glu

Leu

Gln

Val

His

85

Ala

Gly

Glu

Thr

Leu

70

Ile

Trp

Ala

Glu

Thr

455

Met

Pro

Arg

Ser

Ala

535

Gly

Ala

Ala

Ser

Leu

615

Glu

Pro

Glu

Pro

Pro

Pro

Glu

55

Trp

Leu

His

Val

Glu

440

Leu

Gln

Glu

Arg

Ser

520

Ala

Pro

Ala

Pro

Ser

600

Ala

Ile

Asp

Gly

Phe
680

Gly

Pro

Ala

40

Leu

Pro

Thr

Pro

Lys

425

Glu

Gln

Ile

Leu

Ala

505

Thr

Pro

Asn

Leu

Leu

585

Trp

Leu

Asn

Gly

Leu

665

Gln

Glu

Trp

25

Asp

Arg

Trp

His

Pro

Thr

Ala

Ala

Tyr

Gly

490

Lys

Gly

Ser

Gln

Arg

570

Arg

Gly

Gly

Pro

Ala

650

Gly

Ser

Pro

10

Val

Trp

Leu

Ile

Leu

20

Ala

His

Glu

Gly

Lys

475

Leu

Arg

Arg

Gly

Pro

555

Ser

Glu

Ser

Ser

Ala

635

Leu

Leu

Ala

Met

Cys

Cys

Asn

75

Gln

Pro

Gly

Glu

Leu

460

Lys

Gly

Arg

Ala

Ala

540

Val

Trp

Ala

Ser
620
Arg

Asp

Glu

Ala

Cys

Gln

Glu

60

Arg

Leu

Leu

Ala

Ala

445

Ala

His

Leu

Pro

His

525

Ser

Glu

His

Gly

Pro

605

Ala

Gln

Ser

Gln

Pro

Arg

Phe

45

Arg

Asn

Leu

Pro

Arg

430

Gly

Ala

Leu

Gly

Pro

510

Ser

Ala

Ser

Leu

Cys

590

Gly

Ser

Lys

Leu

Asp
670

Gly

Phe

30

Ala

Ser

Ala

Arg

Ser

Thr

Val

Asp

Asp

Gln

495

Met

Gly

Gln

Asp

Thr

575

Pro

Ser

Ser

Met

Gln

655

Arg

Ala

15

Tyr

Ala

Gly

Arg

Ala

95

Pro

Lys

2la

2la

Pro

480

Leu

Thr

Ala

Ala

Glu

560

Pro

Gln

Arg

Ser

Val

640

Leu

Gln

Gln

Lys

Leu

Gln

Val

80

Arg

Gly
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272

Thr

Ala

Pro

145

Val

Ser

Ala

Thr

Cys

225

Leu

Leu

Asp

Gly

Gln

305

Gly

Ile

Thr

Gly

Arg

385

Leu

Thr

Tyr

Val

Glu
465
Pro

Glu

Leu

Thr

Trp

130

Ala

Pro

Ser

Arg

His

210

Val

Lys

Thr

Phe

Phe

290

Ala

Thr

His

Pro

Ser

370

Gly

Ala

Leu

Leu

Pro

450

Asn

Trp

Gln

Gly

Ala

115

Ser

Phe

Ser

Thr

Pro

195

Asn

Tyr

Glu

Glu

Ala

275

Leu

Cys

Ala

Gly

Lys

355

Ser

Thr

Val

Ala

Val

435

Gly

Ser

Gln

Leu

Gly
515

100

Pro

Pro

Pro

Pro

Lys

180

Phe

Phe

Arg

Asn

Val

260

Gly

Pro

Pro

Arg

Asp

340

Leu

Pro

Leu

Asp

Gly

420

His

Pro

Gln
500

Leu

Arg

Arg

Gly

Ala

165

Pro

Pro

Ser

Ala

Ala

245

Glu

Tyr

Asn

Pro

Ala

325

Ile

Gly

Ser

Ala

Thr

405

Gln

Glu

Ser

Val

Leu
485

Arg

Ser

Pro

Lys

Ser

150

Ser

Gly

Phe

Glu

Val

230

Asp

Gln

Cys

Gly

Leu

310

Ile

Lys

Asp

Gln

Tyr

390

Asp

Arg

Arg

Glu

Ser
470
Ala

Gly

Ala

Ser

Leu

135

Gln

Leu

Pro

Cys

Glu

215

Met

Leu

Leu

Ala

Ser

295

Ser

Gln

Ser

Phe

Ser

375

Leu

Thr

Ala

Leu

Ala

455

Ser

Ala

Pro

Ala

Ser

120

Pro

Thr

Trp

Glu

Trp

200

Leu

Arg

Glu

Ser

Gln

280

Leu

Trp

Phe

Ser

Gly

360

Ser

Pro

Phe

Val

Glu

440

Ala

Thr

Pro

Asn

Leu
520

105

Ile

Ser

His

Pro

Ser

185

Pro

Lys

Asn

Trp

Arg

265

Asn

Glu

Pro

Leu

Asn

345

Leu

Met

Glu

Ser

Lys

425

Lys

Ser

Gly

Ser

Gln
505

Arg

Pro

Ser

Ser

Pro

170

Ser

Leu

Ile

Thr

Thr

250

Phe

Gly

Agp

Gln

His

330

Val

Ala

Val

Glu

Phe

410

Thr

Leu

Cys

Arg

Gly

490

Pro

Ser

Ala

Ala

Gly

155

Pro

Val

Cys

Gly

Val

235

Ala

Arg

Phe

Arg

Arg

315

Gln

Leu

Arg

Ala

Tyr

395

Gly

His

Gln

Ile

Ala
475
Ala

Val

Trp

Pro

Ser

140

Pro

Pro

Ser

Glu

Glu

220

Tyr

Val

His

Tyr

Leu

300

Leu

Asp

Leu

Phe

Arg

380

Ile

Val

Gly

Ala

Pro

460

His

Ser

Glu

His

Ala

125

Thr

Glu

Ser

Leu

Ile

205

Gly

Ala

Lys

Pro

Cys

285

His

Asp

Ser

Asp

Ser

365

Thr

Lys

Val

Ala

Val

445

Pro

Ser

Ala

Ser

Leu
525

110

Glu

Phe

Leu

Pro

Leu

190

Ser

Gly

Val

Gln

Asn

270

Leu

Cys

Ile

Pro

Glu

350

Arg

Gln

Thr

Val

Arg

430

Val

Ser

Gly

Gln

Asp
510

Thr

Ala

Leu

Gly

Ala

175

Gln

Arg

Phe

Lys

Ser

255

Ile

val

Gln

Leu

Ser

335

Arg

Phe

Thr

Gly

Leu

415

Thr

2Ala

Pro

Ala

Ala
495

Glu

Pro

Glu

Ser

Leu

160

Pro

Gly

Gly

Gly

Arg

240

Phe

Val

Tyr

Thr

Leu

320

Leu

Leu

2la

Val

Arg

400

Glu

Lys

Gly

Gln

Ala
480
Ala

Ser

Ser
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Cys

Asp

545

Thr

Glu

Lys

Ser

Pro
625

Pro

530

Thr

Ala

Pro

Leu

Ser

610

Glu

Leu

Ala

Val

Pro

Ala

595

Ser

Glu

Asp

Gly

Glu

Gln

580

Leu

Ser

Ser

Pro

Glu

Gly

565

Ile

Tyr

Leu

Asp

<210> SEQ ID NO 111

<21l> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Met Ala Gly Gly

1
His

Val

Arg

Pro

65

Glu

Trp

Leu

Ser

145

Leu

Gln

Leu

Pro

Cys

225

Glu

Met

Phe

Met

Arg

50

Asp

Leu

Pro

Thr

Pro

130

Ser

Pro

Thr

Trp

Glu

210

Trp

Leu

Arg

Leu

Asp

35

Ala

Ala

Arg

Trp

His

115

Pro

Ile

Ser

His

Pro

195

Ser

Pro

Lys

Asn

Tyr

20

Ala

Ala

Pro

Leu

Ile

100

Leu

Ala

Pro

Ser

Ser

180

Pro

Ser

Leu

Ile

Thr

708

111

Pro

5

Glu

Leu

Gly

Arg

Cys

85

Asn

Gln

Pro

Ala

Ala

165

Gly

Pro

Val

Cys

Gly

245

Val

Ala

Ser

550

Leu

Ile

Glu

Pro

Glu
630

Gly

Val

Glu

Gly

Pro

70

Glu

Arg

Leu

Leu

Pro

150

Ser

Pro

Pro

Ser

Glu
230

Glu

Tyr

Pro

535

Ser

Ala

Ile

Asp

Gly

615

Phe

Pro

Pro

Pro

Arg

55

Ala

Arg

Asn

Leu

Pro

135

Ala

Thr

Glu

Ser

Leu
215

Ile

Gly

Leu

Trp

Leu

Asn

Gly

600

Leu

Gln

Gly

Pro

Ala

40

Glu

Ala

Ser

Ala

Arg

120

Ser

Glu

Phe

Leu

Pro

200

Leu

Ser

Gly

Val

Arg

Gly

Gly

Pro

585

Ala

Gly

Ser

Glu

Trp

25

Asp

Ala

Ala

Gly

Arg

105

Ala

Pro

Ala

Leu

Gly

185

Ala

Gln

Arg

Phe

Lys

Glu

Ser

Ser

570

Ala

Leu

Leu

Pro

10

Val

Trp

Arg

Leu

Gln

90

Val

Arg

Gly

Glu

Ser

170

Leu

Pro

Gly

Gly

Gly

250

Arg

Ala

Gly

555

Ser

Arg

Asp

Glu

Ala

Met

Cys

Gly

Ile

75

Arg

Ala

Asp

Thr

Ala

155

Pro

Val

Ser

Ala

Thr
235

Cys

Leu

Gly

540

Pro

Ala

Gln

Ser

Gln
620

Ala

Cys

Gln

Leu

60

Val

Thr

Asp

Ile

Thr

140

Trp

Ala

Pro

Ser

Arg
220
His

Val

Lys

Cys

Gly

Ser

Lys

Leu

605

Asp

Pro

Arg

Phe

45

Leu

Arg

Ala

Leu

Ile

125

Ala

Ser

Phe

Ser

Thr

205

Pro

Asn

Tyr

Glu

Pro

Ser

Ser

Met

590

Gln

Arg

Gly

Phe

30

Gly

Ala

Asp

Ser

Val

110

Thr

Pro

Pro

Pro

Pro

190

Lys

Phe

Phe

Arg

Asn

Gln

Arg

Ser

575

Val

Leu

Gln

2la

15

Tyr

Gly

Pro

Gln

Val

95

His

2Ala

Arg

Arg

Gly

175

Ala

Pro

Pro

Ser

Ala

255

Ala

Gly

Pro

560

Ser

Gln

Leu

Gly

Gln

Lys

Trp

Thr

Thr

80

Leu

Ile

Trp

Pro

Lys

160

Ser

Ser

Gly

Phe

Glu

240

Val

Asp
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-continued

276

Leu

Leu

Ala

305

Ser

Ser

Gln

Ser

Phe

385

Ser

Leu

Thr

Ala

Glu

465

Thr

Met

Pro

Arg

Ser

545

Ala

Gly

Ala

Ala

Ser
625
Leu

Ile

Glu

Glu

Ser

290

Gln

Leu

Trp

Phe

Ser

370

Gly

Ser

Pro

Phe

Val

450

Glu

Leu

Gln

Glu

Arg

530

Ser

Ala

Pro

Ala

Pro

610

Ser

Ala

Ile

Asp

Trp

275

Arg

Asn

Glu

Pro

Leu

355

Asn

Leu

Met

Glu

Ser

435

Lys

Glu

Gln

Ile

Leu

515

Ala

Thr

Pro

Asn

Leu

595

Leu

Trp

Leu

Asn

Gly
675

260

Thr

Phe

Gly

Asp

Gln

340

His

Val

Ala

Val

Glu

420

Phe

Thr

Ala

Ala

Tyr

500

Gly

Gly

Ser

Gln

580

Arg

Arg

Gly

Gly

Pro

660

Ala

Ala

Arg

Phe

Arg

325

Arg

Gln

Leu

Arg

Ala

405

Tyr

Gly

His

Glu

Gly

485

Lys

Leu

Arg

Arg

Gly

565

Pro

Ser

Glu

Ser

Ser
645

Ala

Leu

Val

His

Tyr

310

Leu

Leu

Asp

Leu

Phe

390

Arg

Ile

Val

Gly

Glu

470

Leu

Lys

Gly

Arg

Ala

550

Ala

Val

Trp

Ala

Gly
630
Ser

Arg

Asp

Lys

Pro

295

Cys

His

Asp

Ser

Asp

375

Ser

Thr

Lys

Val

Ala

455

Ala

Ala

His

Leu

Pro

535

His

Ser

Glu

His

Gly

615

Pro

Ala

Gln

Ser

Gln

280

Asn

Leu

Cys

Ile

Pro

360

Glu

Arg

Gln

Thr

Val

440

Arg

Gly

Ala

Leu

Gly

520

Pro

Ser

Ala

Ser

Leu

600

Cys

Gly

Ser

Lys

Leu
680

265

Ser

Ile

Val

Gln

Leu

345

Ser

Arg

Phe

Thr

Gly

425

Leu

Thr

Val

Asp

Asp

505

Gln

Met

Gly

Gln

Asp

585

Thr

Pro

Ser

Ser

Met
665

Gln

Phe

Val

Tyr

Thr

330

Leu

Leu

Leu

Ala

Val

410

Arg

Glu

Lys

Ala

Ala

490

Pro

Leu

Thr

Ala

Ala

570

Glu

Pro

Gln

Arg

Ser
650

Val

Leu

Leu

Asp

Gly

315

Gln

Gly

Ile

Thr

Gly

395

Arg

Leu

Thr

Tyr

Leu

475

Trp

Arg

Ala

Gln

Ala

555

Ala

Ser

Ser

Gly

Pro

635

Ser

Gln

Leu

Thr

Phe

300

Phe

Ala

Thr

His

Pro

380

Ser

Gly

Ala

Leu

Leu

460

Arg

Ala

Pro

Cys

Glu

540

Pro

Glu

Leu

Cys

Asp

620

Thr

Glu

Lys

Ser

Glu

285

Ala

Leu

Cys

Ala

Gly

365

Lys

Ser

Thr

Val

Ala

445

Lys

Ser

Ala

Gly

Cys

525

Asn

Trp

Gln

Gly

Pro

605

Thr

Ala

Pro

Leu

Ser
685

270

Val

Gly

Pro

Pro

Arg

350

Asp

Leu

Pro

Leu

Asp

430

Gly

Asp

Thr

Pro

Pro

510

Cys

Ser

Gln

Leu

Gly

590

Leu

Ala

Val

Pro

Ala
670

Ser

Glu

Tyr

Asn

Pro

335

Ala

Ile

Gly

Ser

Ala

415

Thr

Gln

Leu

Gln

Ile

495

Cys

Leu

Tyr

Pro

Gln

575

Leu

Asp

Gly

Glu

Gln
655

Leu

Ser

Gln

Cys

Gly

320

Leu

Ile

Lys

Asp

Gln

400

Tyr

Asp

Arg

Val

Ser

480

2la

Pro

His

Val

Leu

560

Arg

Ser

Pro

Glu

Gly
640
Ile

Tyr

Leu
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-continued

278

Pro Gly Leu Gly Leu Glu Gln Asp Arg Gln Gly Pro Glu Glu Ser Asp

690

Glu Phe Gln Ser
705

<210> SEQ ID NO 112
<211> LENGTH: 140
<212> TYPE: PRT

<213> ORGANISM: Human

<400> SEQUENCE: 112

Met Ala Ala Ile Pro Ser
1 5

Tyr Arg Arg Arg Leu Gly
20

Thr Glu Cys Pro Gly Glu
35

Ile Ala Pro Phe Ser Pro
50

Pro Thr Ser Leu Leu Ser
65 70

Trp Ala Ser Phe Phe Phe
85

Val Leu Glu Ser Ala Glu
100

Met Thr Ala Cys Gly Leu
115

Gly Gln Ser Ser Thr Ala
130

<210> SEQ ID NO 113
<211> LENGTH: 70
<212> TYPE: PRT

<213> ORGANISM: Human

<400> SEQUENCE: 113

Met Ala Ala Ile Pro Ser
1 5

Tyr Arg Arg Arg Leu Gly
20

Thr Glu Cys Pro Gly Glu
35

Ala Asp Pro Gly His Trp
50

Leu Pro Pro Pro Thr Leu
65 70

<210> SEQ ID NO 114
<211> LENGTH: 114
<212> TYPE: PRT

«213> ORGANISM: Human

<400> SEQUENCE: 114

695

Ser

Ser

Ala

Arg

55

Gly

Gly

His

Ala

Ser
135

Ser

Ser

Ala

Trp
55

Gly

Thr

Ile

40

Ser

Leu

Lys

Ser

Arg

120

Ala

Gly

Thr

Ile

40

Ala

Ser

Ser

25

Pro

Ser

Pro

Ser

Glu

105

Asp

Gly

Ser
Ser
25

Pro

Ser

Leu

10

Ser

His

Arg

Lys

Thr

90

Pro

Ala

Pro

Leu
10
Ser

His

Phe

Val

Asn

Pro

Ser

Ala

75

Leu

Pro

Pro

Pro

Val

Asn

Pro

Phe

700

Ala

Ser

Pro

Trp

60

Asp

Pro

Gln

Arg

Ser
140

Ala

Ser

Pro

Phe
60

Thr

Ser

Gly

45

Gln

Pro

Phe

Ala

Lys
125

Thr

Ser

Gly

45

Gly

His

Cys

30

Glu

His

Gly

Met

Ser

110

Gln

His
Cys
30

Leu

Lys

Asp

15

Ser

Cys

Gln

His

2la

95

Ser

Pro

Asp
15
Ser

Pro

Ser

Tyr

Ser

Arg

Asp

Trp

80

Thr

Ser

Gly

Tyr

Ser

Lys

Thr

Met Ala Ala Ile Pro Ser Ser Gly Ser Leu Val Ala Thr His Asp Tyr

1 5

10

15

Tyr Arg Arg Arg Leu Gly Ser Thr Ser Ser Asn Ser Ser Cys Ser Ser

20

25

30
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280

Thr

Ala

Leu

65

Pro

Pro

Pro

Glu

Asp

50

Pro

Gln

Arg

Ser

Cys

35

Pro

Phe

Ala

Lys

Pro

Gly

Met

Ser

Gln
100

Gly

His

Ala

Ser

85

Pro

<210> SEQ ID NO 115

<21l> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Met Glu Asp Gly

1

Met

Ile

Gly

Met

65

Gln

Ala

Asp

Phe

Arg

145

Asp

Gly

Ile

Gly

Asp

225

Glu

Phe

Arg

Glu

Gln

Leu

50

Ala

Phe

Arg

Tyr

Val

130

Gln

Arg

Val

Met

Leu

210

Leu

Pro

Phe

Val

Leu

Arg

35

Glu

Met

Leu

Phe

Leu

115

Asp

Phe

Met

Phe

Leu

195

Glu

Pro

Phe

Asn

Lys
275

Glu

20

Leu

Ala

Gly

Val

Leu

100

Gly

Leu

Leu

Met

Gln

180

Asn

Arg

Glu

Lys

Pro
260

Thr

400

115

Val

5

Asn

Arg

Asn

Arg

Glu

85

Tyr

Glu

His

Trp

Glu

165

Ser

Thr

Phe

Glu

Ile

245

Asp

Trp

Glu

Trp

Thr

70

Ser

Gly

Tyr

Ile

Glu

Glu

Lys

70

Asn

Lys

Arg

Glu

Ser

150

Ala

Thr

Ser

Leu
230
Pro

Arg

Lys

Ala

Trp

55

Val

Met

Gly

Glu

Arg

Glu

Gly

55

Lys

Glu

Gly

Glu

Phe

135

Phe

Phe

Asp

Leu

Ala

215

Leu

Glu

Glu

Arg

Ile

40

Ala

Leu

Thr

Gln

Pro

Arg

Leu

40

Ser

Phe

Leu

Glu

Glu

120

Thr

Arg

Ala

Thr

His

200

Met

Arg

Asp

Gly

Arg
280

Pro

Ser

Glu

Ala

Ser
105

Pro

Arg

25

Ser

Lys

Asn

Leu

Gly

105

Leu

Asp

Leu

Gln

Cys

185

Asn

Asn

Asn

Asp

Trp

265

Trp

His

Phe

Ser

Cys

20

Ser

Agp

10

Lys

Glu

Thr

Met

Gln

90

Leu

Asn

Leu

Pro

Arg

170

Tyr

Pro

Arg

Leu

Gly
250

Leu

Phe

Pro

Phe

Ala

75

Gly

Thr

Leu

Gln

Ala

Leu

Asp

75

Asn

Asn

Leu

Asn

Gly

155

Tyr

Val

Asn

Gly

Tyr

235

Asn

Leu

Ile

Pro Gly Leu Pro

Phe
60
Glu

Leu

Ala

Thr

Glu

Met

Gln

60

Pro

Thr

Lys

Ala

Leu

140

Glu

Cys

Leu

Val

Ile

220

Asp

Asp

Lys

Leu

45

Gly

His

Ala

Ser

Pro

Leu

Ser

45

Arg

Lys

Pro

Thr

Val

125

Val

Ala

Leu

Ser

Arg

205

Asn

Ser

Leu

Leu

Thr
285

Lys

Ser

Arg

Ala
110

Glu

Leu

30

Glu

Asn

Lys

Glu

Ala

110

Leu

Gln

Gln

Cys

Phe

190

Asp

Glu

Ile

Thr

Gly

270

Asp

Ser

Glu

Asp

95

Gly

Glu

15

val

val

Arg

Gly

Glu

95

Ile

His

2Ala

Lys

Asn

175

2Ala

Lys

Gly

Arg

His

255

Arg

Asn

Lys

Thr

Pro

80

2la

Pro

Arg

Glu

Glu

Lys

Ile

80

Ile

Gly

2la

Leu

Ile

160

Pro

Val

Pro

Gly

Asn
240
Thr

Gly

Cys
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282

Leu

Pro

305

Ala

Val

Lys

Ala
385

Tyr

290

Leu

Cys

Cys

Tyr

Ser

370

Ala

Tyr

Glu

Phe

Lys

Arg

355

Ile

Arg

Phe

Asn

Glu

Thr

340

Ile

Gln

Lys

Glu Tyr

Leu Ser
310

Leu Tyr

325

Glu Ala

Ser Ala

Ala Ala

Lys Arg
390

<210> SEQ ID NO 116

<21l> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Met Glu Asp Gly

1

Met

Ile

Gly

Met

65

Gln

Ala

Asp

Phe

Arg

145

Asp

Gly

Ile

Gly

Asp

225

Glu

Phe

Glu

Gln

Leu

50

Ala

Phe

Arg

Tyr

Val

130

Gln

Arg

Val

Met

Leu
210
Leu

Pro

Phe

Leu

Arg

35

Glu

Met

Leu

Phe

Leu

115

Asp

Phe

Met

Phe

Leu

195

Glu

Pro

Phe

Asn

Glu

20

Leu

Ala

Gly

Val

Leu

100

Gly

Leu

Leu

Met

Gln

180

Asn

Arg

Glu

Lys

Pro
260

399

1le

Val Tyr
5

Asn Ile

Arg Glu

Asn Glu

Arg Lys
70

Glu Asn
85

Tyr Lys

Glu Arg

His Glu

Trp Ser
150

Glu Ala
165

Ser Thr

Thr Ser

Phe Val

Glu Leu
230

Ile Pro
245

Asp Arg

Thr

295

Ile

Asp

Pro

Val
375

Glu

Arg

Glu

Gly

Lys

Glu

Gly

Glu

Phe

135

Phe

Phe

Asp

Leu

Ala

215

Leu

Glu

Glu

Thr

Arg

Pro

Gly

Thr

360

Ser

Ser

Pro

Arg

Leu

40

Ser

Phe

Leu

Glu

Glu

120

Thr

Arg

Ala

Thr

His

200

Met

Arg

Asp

Gly

Asp

Glu

Asn

Arg

345

Gln

Val

Val

Pro

Arg

25

Ser

Lys

Asn

Leu

Gly

105

Leu

Asp

Leu

Gln

Cys

185

Asn

Asn

Asn

Asp

Trp
265

Lys

Val

Asn

330

Val

Glu

Asp

Lys

Agp

10

Lys

Glu

Thr

Met

Gln

90

Leu

Asn

Leu

Pro

Arg

170

Tyr

Pro

Arg

Leu

Gly
250

Leu

Glu

Asp

315

Lys

Val

Glu

Pro

Lys
395

Leu

Gln

Ala

Leu

Asp

75

Asn

Asn

Leu

Asn

Gly

155

Tyr

Val

Asn

Gly

Tyr

235

Asn

Leu

Pro

300

Asp

Gly

Glu

Lys

Phe

380

Lys

Thr

Glu

Met

Gln

60

Pro

Thr

Lys

Ala

Leu

140

Glu

Cys

Leu

Val

Ile
220
Asp

Asp

Lys

Arg Gly Ile

Pro

Gln

Gly

Asp

365

Tyr

Gln

Pro

Leu

Ser

45

Arg

Lys

Pro

Thr

Val

125

Val

Ala

Leu

Ser

Arg

205

Asn

Ser

Leu

Leu

Arg

Leu

Asn

350

Glu

Glu

Glu

Glu

Leu

30

Glu

Asn

Lys

Glu

Ala

110

Leu

Gln

Gln

Cys

Phe

190

Asp

Glu

Ile

Thr

Gly
270

Lys

Ile

335

His

Trp

Met

Gln

Glu

15

val

val

Arg

Gly

Glu

95

Ile

His

Ala

Lys

Asn

175

2Ala

Lys

Gly

Arg

His

255

Gly

Pro

320

Lys

Met

Ile

Leu

Pro
400

Arg

Glu

Glu

Lys

Ile

80

Ile

Gly

2la

Leu

Ile

160

Pro

Val

Pro

Gly

Asn
240

Thr

Arg
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-continued

284

Val

Tyr

Leu

305

Cys

Cys

Tyr

Ser

Ala
385

Lys

Tyr

290

Glu

Phe

Lys

Arg

Ile

370

Arg

Thr

275

Phe

Asn

Glu

Thr

Ile

355

Gln

Lys

Trp

Glu

Leu

Leu

Glu

340

Ser

Ala

Lys

Lys

Tyr

Ser

Tyr

325

Ala

Ala

Ala

Arg

<210> SEQ ID NO 117

<21l> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Human

<400> SEQUENCE:

Met Val Asn Pro

1

Leu

Ala

Lys

Gly

65

Glu

Ile

Phe

Phe

Phe

145

Cys

<210>
<211>
«212>
«213>

<400>

Gly

Glu

Gly

50

Asp

Lys

Leu

Ile

Gly

130

Gly

Gly

Arg

Asn

35

Ser

Phe

Phe

Ser

Cys

115

Lys

Ser

Gln

Val
20

Phe

Thr

Glu

Met

100

Thr

Val

Arg

Leu

SEQUENCE :

44

165

117

Thr

5

Ser

Arg

Phe

Arg

Asp

85

Ala

Ala

Lys

Asn

Glu
165

SEQ ID NO 118
LENGTH :
TYPE: PRT
ORGANISM: Human

118

Arg

Thr

Ile

310

Ile

Asp

Pro

Val

Ile
390

Val

Phe

Ala

His

His

70

Glu

Asn

Lys

Glu

Gly
150

Arg

Thr

295

Arg

Pro

Gly

Thr

Ser

375

Ser

Phe

Glu

Leu

Arg

55

Asn

Asn

Ala

Thr

Gly

135

Lys

Trp

280

Asp

Glu

Asn

Arg

Gln

360

Val

Val

Phe

Leu

Ser

40

Ile

Gly

Phe

Gly

Glu

120

Met

Thr

Phe

Lys

Val

Asn

Val

345

Glu

Asp

Lys

Asp

Phe

25

Thr

Ile

Thr

Ile

Pro

105

Trp

Asn

Ser

Ile

Glu

Asp

Lys

330

Val

Glu

Pro

Lys

Ile

10

Ala

Gly

Pro

Gly

Leu

90

Asn

Leu

Ile

Lys

Leu

Pro

Asp

315

Gly

Glu

Lys

Phe

Lys
395

Ala

Asp

Glu

Gly

Gly

75

Lys

Thr

Asp

Val

Lys
155

Thr

Arg

300

Pro

Gln

Gly

Asp

Tyr

380

Gln

Val

Lys

Lys

Phe

60

Lys

His

Asn

Gly

Glu

140

Ile

Asp

285

Gly

Arg

Leu

Asn

Glu

365

Glu

Glu

Asp

Val

Gly

45

Met

Ser

Thr

Gly

Lys

125

Ala

Thr

Asn

Ile

Lys

Ile

His

350

Trp

Met

Gln

Gly

Pro

30

Phe

Cys

Ile

Gly

Ser

110

His

Met

Ile

Cys

Ile

Pro

Lys

335

Met

Ile

Leu

Pro

Glu

15

Lys

Gly

Gln

Tyr

Pro

95

Gln

Val

Glu

Ala

Leu

Pro

Asn

320

Ala

Val

Lys

Ala

Pro

Thr

Tyr

Gly

Gly

80

Gly

Phe

Val

Arg

Asp
160

Thr Ala Glu Glu Glu Ala Ser Ser Glu Ala Cys Ala Gly Pro Ala Thr

1

5

10

15

Arg Ser Pro Gly Trp Gly Asp Pro Gly Ile Ser His Arg Asp Cys Cys

20

25

30
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286

-continued
Arg Arg Lys Ala Glu Trp Gly Thr Ala Glu Ser Arg
35 40
<210>» SEQ ID NO 119
<211>» LENGTH: 97
<212>» TYPE: PRT
<213>» ORGANISM: Human
<400> SEQUENCE: 119
Glu Ala Glu Leu Pro Asp Arg Gly Gly Ala Ala Val Gln Val Ser Ser
1 5 10 15
Pro Lys His Cys Gly Leu Cys Trp Leu Leu Cys Ser Glu Arg Leu Leu
20 25 30
Leu Pro Gly Val Arg Leu Pro Ala Gln Arg Leu Pro Gly Gly Pro Ser
35 40 45
Pro Leu Pro Asp Pro Gly Leu Pro Thr Ser Leu Leu Ala Ser 2la Thr
50 55 60
Gly His Pro Ser Gly Tyr Ser Pro Gly Asn Ser Val Ser Thr Ser Gly
65 70 75 80
Gln Pro Gln Pro His Pro Trp Arg His Gln Glu Phe Gln Arg Pro Ser
85 90 95
Gly
<210> SEQ ID NO 120
<21l> LENGTH: 81
<212> TYPE: PRT
<213> ORGANISM: Human
<400> SEQUENCE: 120
Leu Arg Gly Leu Ala Pro Pro Ser Pro Pro Pro Val Ile Val Arg Arg
1 5 10 15
Gly Pro Arg Gly Val Ala Ala Gln Ile Pro Pro Ala Ser Lys Leu Lys
20 25 30
His Gly Gly His Pro Leu Gln Arg Leu Ala Arg Gly His Pro Arg Leu
35 40 45
Leu Pro Ala Pro Pro Gly Phe His Phe Gln Gln Gln Leu Leu Gln Gln
50 55 60
Tyr Arg Val Pro Arg Gly Ser His Ser Pro Pro Pro Arg Ser Pro Gln
65 70 75 80
Gly
<210> SEQ ID NO 121
<211> LENGTH: 119
<212> TYPE: PRT
<213> ORGANISM: Human
<400> SEQUENCE: 121
Ala Pro Trp Pro Ser Ala Pro Val Pro Ala Thr Arg Asp Arg Ala Pro
1 5 10 15
Arg Pro Ala Arg Gly Arg Arg Pro Asp Pro Thr Ser Gln Gln Ala Lys
20 25 30
Ala Trp Arg Pro Ser Pro Pro Ala Ala Arg Ser Trp Pro Pro Thr Thr
35 40 45
Thr Thr Gly Ala Ala Trp Val Pro Leu Pro Ala Thr Ala Pro Ala Ala
50 55 60
Val Pro Ser Ala Pro Gly Lys Pro Phe Pro Thr Pro Gln Val Ser Pro
65 70 75 80
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-continued

Arg Leu Thr Arg Val Ile Gly Gly Pro Ala Ser Phe Ser Gly Ser Pro

85 20

95

Pro Ser Arg Ser Trp Pro Arg Cys Trp Ser Pro Gln Ser Thr Arg Asn

100 105
Leu Pro Arg Pro Pro Ala Ala
115

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

SEQ ID NO 122
LENGTH: 29
TYPE: PRT
ORGANISM: Human
<400>

SEQUENCE: 122

110

Trp Thr Cys Ser Pro His Pro Thr Pro Thr Thr Arg Arg Ser Thr Thr

1 5 10

Ser Arg Ser Ala Ser Trp Ser Ala Arg Cys Ala Ser Thr
20 25

15

The invention claimed is:

1. A method for diagnosing whether an individual suffering
from rheumatoid arthritis will be non-responsive to anti-
TNFa treatment, comprising:

(1) obtaining a biological sample from the individual,

(i) providing a surface comprising one or more biomarker
proteins, wherein the biomarker protein(s) comprises
one or more sequences selected from the group consist-
ingof SEQ ID NO. 59, SEQ ID NO. 60, SEQ IDNO. 61,
SEQIDNO. 62, SEQ IDNO. 63, SEQ ID NO. 64, SEQ
ID NO. 65, SEQ ID NO. 66, SEQ ID NO. 67, and SEQ
ID NO. 68 attached to said surface;

(i1) incubating said surface with said biological sample;

(iv) washing the product of step (iii), and incubating with
an antibody that binds the IgA isotype;

(v) wherein the presence of IgA isotype
immunoglobulin(s) that bind to one or more of said
biomarker proteins classifies the individual as a NON-
Responder to anti-TNFa treatment.

25

30

35

40

2. The method of claim 1, wherein the biomarker protein
group additionally comprises at least one other expression
product encoded by a gene selected from the group compris-
ing PECI, CTNND2, NSMCEl, KTELC1, HS6STI,
ARMCS6, THI1L, PSME1, GPC1, EDC4, PRCI, NATS6,
EEFIAL3, NP_612480.1, PLXNA2, ELMO2 and
NDUFS2; wherein the biomarker protein comprises the
sequence selected from the group consisting of SEQ ID NO.
69 to SEQ ID NO. 79, SEQ ID NO. 81 to SEQ ID NO. 106,
and SEQ ID NO. 118.

3. The method of claim 1, wherein the biological sample is
selected from the group consisting of blood, saliva, tears,
synovial fluid, spinal fluid, plasma, urine, and stool.

4. The method of claim 1, further comprising treating an
individual classified as a NON-responder with therapy that
does not include anti-TNFa treatment.

5. The method of claim 1, further comprising treating an
individual not classified as a NON-responder with therapy
that does include anti-TNFo. treatment.

ok % k&



patsnap

TREMOF) EYIRREY R TF RN R APEARIER Fa ( TNF ) SAT7 R R
BIF(AE)S US9052312 AFF ()R 2015-06-09
RiES US12/740166 g H 2008-10-31

HRIRE(ERR)AGE) SEMERENDS
B (T M) A(F) D,EGESELLSCHAFT ZUR FORDERUNG DER¥[FIE.V.

LHHB(ERR)A(ER) SEGESELLSCHAFT ZUR FORDERUNG DERZHIE.V.

[FRIRBAA KONTHUR ZOLTAN
LEHRACH HANS
SKRINER KARL

KBAAN KONTHUR, ZOLTAN

LEHRACH, HANS
SKRINER, KARL

IPCH S GO1N33/53 GO1N33/564 GO1N33/68

CPCH¥%S GO01N33/564 GO1N33/6854 GO1N33/6863 GO1N2333/82 GO1N2333/91171 GO1N2333/9121 GO1N2333
/916 GO1N2800/102 GO1N2800/52 GO1N2333/4703 GO1N2333/705 GO1N33/573 GO1N33/68
GO01N2333/47 GO1N2333/91205 GO1N2333/99 GO1N2800/10

RENHI(F) FOLEY & Lardnerfy & f =P

L5 2007119810 2007-10-31 EP

H 23 FF 32k US20110045490A1

SNEBEEE Espacenet USPTO

BE(GR) Tig. 1

RERSR—MEWIEZ R EEZEZIHMBIRIEE Fa ( TNFaziTNF )

ST MR BT SHATNF AT R BB 5 3% | FRRIATNFATT 8% ;ﬁglig fo. 1
RMEERER. (s) SRNERRADRZE QIR R —FRZFE  oe0n0000185236) 19 protein_coding|EIST00000328024 |ENSPO0000333547
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%, AACOTGARBCGETGRCTCANGGAGCTOCGAGACCACCCARRCAGCRACATCICATCATG
CT6GTG06CAACAAGAGTRACC TGOGCCACCTGLGRACTUTRCCCACTGACGRGRCCCGE
BT TCECAGRRARGRACAACT TG TCC TICATCEAGACCTCAGCC I GGRTTCCACTARC
G AGAGGAAGCATTCARGAACATCCTCACRGAGATCTACCGCATCEGTCACAGARACAE
ICGCABACOG0ECTa0CCACRACCAGTCCCCGEaGAACARCETGRTGEACATCAGCET]

CCR0CCACCACCOACaGACAGARGCCCARC AAGCTCAGTGCTBCCAGRACCTRTGR
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