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MRPTPLLQLALLALPRSLGGKGCPSPPCECHQEDDFRVT Majority

MRPADLLQLVLLLDLPRDLGGMGCSSPPCECHQEEDFRVT  HTSHR.PRO
MSLTPLLQLALVLALPRSLRGKGCPSPPCECHQEDDFRVT PTSHR.PRO
MRPTPLLRLALFLVLPSSLGGERCPSPPCECRQEDDFRVT  BTSHR.PRO
MRQTPLLQLALLLSLPRSLGGKGCPSPPCECHQEDDFRVT  CTSHR.PRO
MRPPPLLHLALLLALPRSLGGKGCPSPPCECHQEDDFRVT  DTSHR.PRO
MRPGSLLLLVLLLALSRSLRGKECASPPCECHQEDDFRVT  MTSHR.PRO
MRPGSLLQLTLLLALPRSLWGRGCTSPPCECHQEDDFRVT  RTSHR.PRO
MRPTPLLRLALLLVLPSSLWGERCPSPPCECRQEDDFRVT  STSHRP.PRO

e

CKDIHRIPSLPPSTQTLKFIETHLKTIPSRAFSNLPNISR Majority

41 CKDIQRIPSLPPSTQTLKLIETHLRTIPSHAFSNLENISR  HTSHR.PRO
41 CKDIHSIPPLPPNTQTLKFIETHLKTIPSRAFSNLPNISR  PTSHR.PRO
41 CKDIQSIPSLPPSTQTLKFIETHLKTIPSRAFSNLPNISR  BTSHS.PRO
41 CKDIHRIPSLPPSTQTLKFIETHLKTIPSRAFSNLPNISR  CTSHR.PRO
41 CKDIHRIPTLPPSTQTLKFIETQLKTIPSRAFSNLPNISR  DTSHR.PRO
41 CKELHRIPSLPPSTQTLKLIETHLKTIPSLAFSSLPNISR  MTSHR.PRO
41 CKELHQIPSLPPSTQTLKLIETHLKTIPSLAFSSLPNISR  RTSHS.PRO
41 CKDIQRIPSLPPSTQTLKFIETHLKTIPSRAFSNLPNISR  STSHRP.PRO

IYLSIDATLQQLESHSFYNLSKMTHIEIRNTRSLTYIDPG Majority

81 IYVSIDVTLQQLESHSFYNLSKVTHIEIRNTRNLTYIDPD HTSHR.PRO
81 IYLSIDATLOQLESQSFYNLSKMTHIEIRNTRSLTYINPG  PTSHR.PRO
81 IYLSIDATLQOLESHSFYNLSKVTHIEIRNTRSLTYIDSG  BTSHR.PRO
81 IYLSIDATLQRLESHSFYNLSKMTHIEIRNTRSLTYIDPG CTSHR.PRO
81 IYLSIDATLQRLESHSFYNLSKMTHIEIRNTRSLTSIDPD DTSHR.PRO
81 IYLSIDATLQRLEPHSFYNLSKMTHIEIRNTRSLTYIDFD  MTSHR.PRO
81 IYLSIDATLQRLEPHSFYNLSKMTHIEIRNTRSLTYIDPD  RTSHR.PRO
81 IYLSIDATLQQLESHSFYNLSKVTHIEIRNTRSLTYIDSG  STSHRP.PRO

ALKELPLLKFLGIFNTGLRVFPDLTKVYSTDVFFILEITD Majority

121 ALKELPLLKFLGIFNTGLKMEFPDLTKVYSTDIFFILEITD  HTSHR.PRO
121 ALKDLPLLKFLGIFNTGLRIFPDLTKVYSTDVFFILEITD  PTSHR.PRO
121 ALKELPLLKFLGIFNTGLRVEPDLTKIYSTDVFFILEITD BTSHR.PRO
121 ALKELPLLKFLGIFNTGLGVFFDLTKVYSTDVFFILEITD CTSHR.FRO
121 ALKELPLLKFLGIFNTGLGVFPDVTKVYSTDVFFILEITD  DTSHR.PRO
121 ALTELPLLKFLGIFNTGLRIFPDLTKIYSTDIFFILEITD MTSHR.PRO
121 ALTELPLLKFLGIFNTGLRIFPDLTKIYSTDVFFILEITD  RTSHR.PRO
121 ALKELPLLKFLGIFNTGLRVFPDLTKIYSTDVFFILEITD STSHRP.PRO

NPYMTSIPANAFQGLCNETLTLKLYNNGFTSIQGHAFNGT Majority

161 NPYMTSIPVNAFQGLCNETLTLKLYNNGFTSVQGYAFNGT  HTSHR.PRO
161 NPYMTSIPANAFQGLCNETLTLKLYNNGFTSVQGHAFNGT  PTSHR.PRO
161 NPYMTSIPANAFQGLCNETLTLKLYNNGFTSIQGHAFNGT  BTSHR.PRO
161 NPYMTSIPANAFQGLCNETLTLKLYNNGETSIQGHAFNGT  CTSHR.PRO
161 NPYMASIPANAFQGLCNETLTLKLYNNGFTSIQGHAFNGT  DTSHR.PRO
161 NPYMTSVPENAFQGLCNETLTLKLYNNGFTSVQGHAFNGT  MTSHR.PRO
161 NPYMTSVPENAFQGLCNETLTLKLYNNGFTSIQGHAFNGT  RTSHR.PRO
l6l NPYMTSVPANAFQGLSNETLTLKLYNNGFTSIQGHAFNGT  STSHRP.PRO

FIG. 1
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ATGAGGCCGACGCCCCTGCTGCAGCTGGCGCTGCTTCTCG

ATGAGGCAGACGCCCCTGCTGCAGCTGGCGTTACTTCTCT
ATGCGGCCGACGCCCCTCCTGCGGCTGGCGCTGTTTCTGG
ATGAGGCCGCCGCCCCTEGCTGCACCTGGCGCTGCTTCTCG
ATGAGGCCAGGGTCCCTGCTGCTGCTTGTTCTGCTGCTCG
ATGAGTCTGACGCCCCTGTTGCAGCTGGCGCTCGTTCTCG
ATGAGGCCAGGGTCCCTGCTCCAGCTCACTCTGCTGCTCG
ATGCGGCCGACGCCCCTCCTGCGGTTGGCGCTGCTTCTGG
ATGAGGCCGGCGGACTTGCTGCAGCTGGTGCTGCTGCTCG

CCCTGCCCAGGAGCCTGGGGGEGAAGGGGTGTCCGTCTCC

CCCTGCCCAGGAGCCTGCGGGGGARAGGGTGTCCGTCTCC
TCCTGCCCAGCAGCCTCGGTGGGGAGAGGTGTCCGTCTCC
CCCTGCCCAGGAGCCTGGGGGGGAAGGGGTGTCCTTCTCC
CCCTGTCCAGGAGCCTGCGGGGCARAGAGTGTGCGTCTCC
CCCTGCCCAGGAGCCTCAGGGGGAARAGGGTGTCCGTCTCC
CCCTGCCCAGGAGCCTCTGGGGECAGAGGGTGTACTTCTCC
TCCTGCCCAGCAGCCTCTGGGGGGAGAGGTGTCCGTICTCC
ACCTGCCCAGGGACCTGGGCGGAATGGGGTGTTCGTCTCC

GCCCTGCGAGTGCCACCAGGAGGACGACTTCAGAGTCACC

GCCCTGCGAGTGTCACCAGGAAGATGACTTCAGAGTCACC
GCCCTGCGAATGCCGCCAGGAGGACGARCTTCAGAGTCACC
CCCCTGTGAGTGCCACCAGGAGGATGACTTCAGAGTCACC
ACCCTGTGAGTGTCACCAGGAGGACGRCTTCAGAGTCACC
GCCCTGCGAATGCCACCAGGAGGACGACTTCAGAGTCACC
ACCCTGCGARATGCCACCAGGAGGACGACTTCAGAGTCACC
GCCCTGCGAATGCCGCCAGGAGGACGACTTCAGAGTCACC
ACCCTGCGAGTGCCATCAGGAGGAGGACTTCAGAGTCACC

TGCAAGGATATCCACCGCATCCCCAGCTTACCGCCCAGCA

TGCAAGGATATTCACCGTATCCCCAGCCTACCGCCCAGCA
TGCAAGGACATCCAGAGCATCCCTAGCTTACCCCCCAGCA
TGCAAGGATATCCACCGCATCCCCACCCTACCACCCAGCA
TGCAAGGAGCTCCACCGARATCCCCAGCCTGCCGCCCAGCA
TGCARAGGATATCCACAGCATCCCCCCCTTACCACCCAATA
TGCAAGGAACTCCACCAAATCCCCAGCCTACCGCCCAGCA
TGCAAGGACATCCAGCGCATCCCTAGCTTACCCCCCAGCA
TGCAAGGATATTCAACGCATCCCCAGCTTACCGCCCAGTA

CGCAGACTCTGAAGTTTATAGAGACTCATCTGARBACCAT

CGCAGACTCTGRAATTTATAGAGACTCATCTGARAACCAT
CGCAGACCCTGARAGTTTATAGAGACTCATCTGAAAACCAT
CGCAGACTCTGAAGTTTATAGAGACTCAGCTGARAACCAT
CCCAGACTCTGAAGCTCATCGAGACTCATCTGAAGACCAT
CTCAGACACTARAGTTTATAGAGACTCATCTGAAARCCAT
CCCAGACTCTGAAGCTCATCGAGACTCACCTGAAGACCAT
CGCAGACCCTGAAGTTTATAGAGACTCATCTGARARACCAT
CGCAGACTCTGAAGCTTATTGAGACTCACCTGAGAACTAT
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TCCCAGTCGTGCATTTTCAARATCTGCCCAATATTTCCAGG

TCCCAGTCGTGCATTTTCAAATCTGCCCAATATTTCCAGG
TCCCAGTCGTGCGTTCTCARATCTGCCCAATATTTCCAGG
TCCCAGTCGTGCATTTTCAAATCTGCCCAATATTTCCAGG
ACCCAGTCTTGCATTTTCGAGTCTGCCCAATATTTCCAGG
CCCCAGTCGTGCATTTTCAARATCTGCCCAATATTTCCAGG
TCCCAGTCTTGCCTTTTCGAGCCTGCCCAATATTTCCAGG
TCCCAGTCGTGCGTTCTCAAATTTGCCCARATATTTCCAGG
TCCAAGTCATGCATTTTCTAATCTGCCCAATATTTCCAGA

ATCTACTTGTCAATAGATGCAACTCTGCAGCGGCTGGAAT

ATCTACTTGTCAATAGATGCAACTCTGCAGCGACTGGAAT
ATCTACTTGTCAATAGATGCAARCTCTGCAGCAGCTGGAAT
ATCTACTTGTCAATAGATGCAACTCTGCAGCGGCTGGAAT
ATCTATTTATCTATAGATGCAACTCTGCAGCGGCTGGAAC
ATCTACCTGTCAATAGATGCAACTCTACAGCAGCTGGAAT
ATCTATCTATCCATAGATGCCACTCTGCAGCGACTGGAGC
ATCTACTTGTCAATAGATGCGACTTTIGCAGCAACTGGAAT
ATCTACGTATCTATAGATGTGACTCTGCAGCAGCTGGAAT

CACATTCCTTCTACAATITG

CACATTCCTICTACAATTITG
CACATTCCTTCTACAATTTA
CACATTCCTTCTACAATTTA
CACATTCTTTCTACAATTTG
CACAGTCCTTCTACAATTIG
CACATTCTTTCTACAATTTG
CACATTCCTTCTACAATTTA
CACACTCCTTCTACAATTTG

FIG. 2conto
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TKLDAVYLNKNKYLTVIDKDAFGGVYSGPSLLDVSQTSVT
TKLDAVYLNKNKYLTVIDKDAFGGVESGPTLLDVSYTSVT
TKLDAVYLNKNKYLTVIGQDAFAGVYSGPTLLDISYTSVT
TKLDAVYLNKNKYLTAIDQDAFGGVYSGPTLLDVSYTSVT
TKLDAVYLNKNKYLSATDKDAFGGVYSGPTLLDVSYTSVT
TKLDAVYLNKNKYLTAIDNDAFGGVYSGPTLLDVSSTSVT
TKLDAVYLNKNKYLTAIDKDAFGGVYSGPTLLDVSSTSVT
TKLDAVYLNKNKYLTVIDQDAFAGVYSGPTLLDISYTSVT

ALPSKGLEHLKELIARNTWTLKKLPLSPSFLHLTRADLSY

ALPSKGLEHLKELIARNTWTLKKLPLSLSFLELTRADLSY
ALPPKGLEHLKELIARNTWTLKKLPLSLSFLHLTRADLSY
ALPSKGLEHLKELIARNTWTLRKLPLSLSFLHLTRADLSY
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PSHCCAFKNQKKIRGILESLM
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FSHCCAFKNQKKIRGILOSLM
PSHCCAFKNQKKIRGILESFM
PSHCCAFKNQKKIRGILESLM
PSHCCAFKNQKKIRGILESLM
PSHCCAFKNQKKIRGILESLM
PSHCCAFKNQKNIRGILOSLM
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TCTTACACCAGTGTCACTGCCCTTCCATCCARARGGCCTGG

TCTTACACCAGTGTCACTGCCCTGCCATCCARAGGCCTGG
TCTTATACCAGTGTCACAGCCCTACCATCCAAAGGCCTGG
TCTTACACCAGTGTTACTGCCCTGCCATCCARAGGCCTGE
TCTTCCACCAGCGTCACTGCCCTTCCTTCCARARGGCCTGEG
TCTTATACCAGTGTTACTGCCCTGCCACCCARAGGCCTGEG
TCTTCCACCAGCGTTACTGCTCTTCCTTCCARAGGCCTGG
TCTTATACCAGTGTCACTGCCCTACCATCCARAGGCCTGE
TCTCARACCAGTGTCACTGCCCTTCCATCCARAGGCCTGG

AGCACCTGAAGGAACTGATACCAAGAARACACTTGGACTCT

AGCACCTGAAGGAATTGATAGCAAGAAACACTTGGACTCT
AACACCTGAAGGAATTGATAGCRAGARACACTTGGACTCT
AGCATCTAAAGGAGCTGATAGCAAGAAACACTIGGACTCT
AGCACCTCAAAGAACTGATCGCAAARAGACACCTGGACTCT
AACACCTGAAGGAACTGATAGCAAGARATACTTGGACTCT
AGCACCTCARAGAGCTGATCGCGAAGAACACCTGGACTCT
AACACCTGAAGGAATTGATAGCAAGARACACTTGGACTCT
AGCACCTGAAGGAACTGATAGCAAGAAACACCTGGACTCT

AAAGAAACTTCCACTTTCCTTGAGTTTCCTTCACCTCACA

AAAGARACTTCCACTTACCTTGAGTTTCCTTCACCTCACA
AAGGARACTTCCTCTTTCCTTGAGTTTCCTTCACCTCACA
ARAGAAACTCCCACTTTCCTTGAGTTTCCTTCACCTTACA
CAAAAAGCTCCCGCTGTCGTTGAGTTTCCTCCACCTCACT
AAAGAAACTTCCACTGTCCTTGAGTTTCCTTCACCTCACA
CARAAAGCTCCCCCTGTCCTTGAGCTTCCTCCACCTCACT
AAAGAAACTTCCTCTTTCCTITGAGTTTCCTTCACCTCACA
TAAGAAACTTCCACTTTCCTTGAGTTTCCTTCACCTCACA

CGGGCTGACCTTTCTTATCCAAGCCACTGCTGTGCTITTITA

CGGGCTGACCTTTCTTATCCAAGCCACTGCTGTGCTTTTA
CGGGCTGACCTTTCTTATCCGAGCCACTGCTGCGCTTTITA
CGGGCTGACCTTTCTTATCCRAAGCCACTGCTGTGCTTTITA
CGGGCTGACCTCTCTTACCCGAGCCACTGCTGCECTTTTA
CGAGCTGACCTTTCTTATCCAAGCCACTGCTGTGCTTTITA
CGGGCTGACCTCTCTTACCCAAGTCACTGCTGTGCTTTTA
CGGGCTGACCTTTCTTATCCGAGCCACTGCTGTGCTTTITA
CGGGCTGACCTTTCTTACCCAAGCCACTGCTGTGCCTTTA

AGAATCAGAAGAAARTCAGACCAATCCTTGACTCTTTAAT

AGAATCAGAAGAAAATCAGAGGAATCCTTGAGTCCTTCAT
AGAATCAGAAGAAAATCAGAGGAATCCTTCAGTCTTTAAT
AGAATCAGAAGAAAATCAGAGGAATCCTTGAGTCCTTAAT
AGAACCAGAAGAAAATCAGGGGAATCCTGGAGTCTTTGAT
AGAATCAGARGAAGATCAGAGGRATCCTTGAGTCTTTAAT
AGAACCAGAAGAAAATCAGGGGAATCCTAGAGTCTTTGAT
AGAATCAGAAGAATATCAGAGGAATCCTTCAGTCTTTAAT
AGAATCAGAAGARAATCAGAGGAATCCTTGAGTCCTTGAT

FIG. 4
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KELIARNTWTLKKLPLSLSFLELTRADLSYPSHCCAFKNQ

KELIARNTWTLKKLPLSLSFLHLTRADLSYPSHCCAFKNQ
KELIARNTWTLKKLPLSLSFLHLTRADLSYPSHCCAFKNQ
KELIARNTWTLRKLPLSLSFLHLTRADLSYPSHCCAFKNQ
KELIARNTWILKKLPLTLSFLHLTRADLSYPSHCCAFKNQ
KELIARNTWTLKKLPLSLSFLHLTRADLSYPSHCCAFKNQ
KELIAKDTWILKKLPLSLSFLHLTRADLSYPSHCCAFKNQ
KELIAKNTWTLKKLPLSLSFLHLTRADLSYPSHCCAFKNQ
KELIARNTWTLKKLPLSLSFLHLTRADLSYPSHCCAFKNQ

KKIRGILESLMCNESSIRSLRQRKSVNALNGPFYQEYEED

KKIRGILESLMCNESSMQOSLRQRKSVNALNSPLHQEYEEN
KKIRGILESIMCNESSIRSLRORKSVNAVNGPFYQEYEED
KKIRGILQOSLMCNESSIRGLRQRKSASALNGPFYQEYEDX
KKIRGILESFMCNDSSIRSLRQRKSVNALNGPFDQEYEEY
KKIRGILESLMCNESSIRSLRORKSVNTLNGPFDQEYEEY
KKIRGILESLMCNESSIRNLRQRKSVNILRGPIYQEYEED
KKIRGILESLMCNESSIRNLRQRKSVNVMRGPVYQEYEEG
KNIRGILQSLMCNESSIWGLRQRKSASALNGPFYQEYEED

LDGSSAGYKENSKFQDTHSNSHYYVFFEEQEDEI IGFGQE

LGDSIVGYKEKSKFQDTHNNAHYYVFFEEQEDEIIGFGQE
LGDTSVGNKENSKFODTHSNSHYYVFFEEQEDEIIGFGQE
LGDGSAGYKENSKFQDTQSNSHYYVFFEEQEDEIIGEFGQQ
LGDSHAGYKDNSKFQDTRSNSHYYVFFEEQXDEILGFGQE
LGDSHAGYKDNSQFODTDSNSHYYVFFEEQEDEILGEGQE
PGDNSVGYKQONSKFQESPSNSHYYVFFEEQEDEVVGEGQE
LGDNHVGYKQNSKFQEGPSNSHYYVFFEEQEDEIIGFGQOE
LGDGSAGYKENSKFQDTHSNSHYYVFFEDQEDEIIGFGQE

LKNPQEETLOAFDSHYDYTVCGGSEDMVCTPKSDEFNPCE

LKNPQEETLOAFDSHYDYTICGDSEDMVCTPKSDEFNPCE
LKNPQEETLQAFDSHYDYTVCGGSEDMVCTPKSDEEFNPCE
LENPOQEETLQAFDSHYDYTVCGGSEDMVCTPKSDEFNPCE
LKNPQEETLQAFDSHYDYTVCGGNEDMVCTPKSDEFNPCE
LENPQEETLOQAFDSHYDYTVCGGNEDMVCTPKSDEFNPCE
LKNPQEETLOAFESHYDYTVCGDNEDMVCTPKSDEFNPCE
LKNPQEETLOAFDSHYDYTVCGDNEDMVCTPKSDEFNPCE
LKNFQEETLOAFDNHYDYTVCGGSEEMVCTPKSDEFNPCE

DIMGYKFLRIVVWEFVSLLALLGNVFVLVILLTSHYKLTVP

DIMGYKFLRIVVWFVSLLALLGNVFVLLILLTSHYKLNVP
DIMGYRFLRIVVWFVSLLALLGNVEFVLVILLTSHYKLTVP
DIMGYKFLRIVVWFVSLLALLGNVFVLVILLTSHYKLTVP
DIMGYKFLRIVVWFVSLLALLGRVFVLIILLTSHYKLTVP
DIMGYKFLRIVVWFVSLLALLGNVEFVLIVLLTSHYKLTVP
DIMGYRFLRIVVWEVSLLALLGNIFVLLILLTSHYKLTIVP
DIMGYKFLRIVVWEFVSPMALLGNVFVLFVLLTSHYKLTVP
DIMGYKFLRIVVWEVSLLALLGNVFVLVILLTSHYKLIVP

FIG. 5
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GGAACTGATAGCAAGAAACACTTGGACTCTARAGAARCTT

GGRATTGATAGCAAGARACACTTGGACTCTARAGARACTT
GGRATTGATAGCARAGAARACACTTGGACTCTARAGGAARACTT
GGAGCTGATAGCARAGAARACACTTGGACTCTAAAGAAACTC
AGAACTGATCGCARRAGACACCTGGACTCTCAARRAGCTC
GGAACTGATAGCAAGAAATACTTGGACTCTARAGAAACTT
AGAGCTGATCGCGRAGAACACCTGGACTCTCAARRAGCTC
GGAATTGATAGCAARGAAACACTTGGACTCTAAAGAAACTT
GGRACTGATAGCAAGARACACCTGGACTCTTAAGAAACTT

CCACTTTCCTTGAGTTTCCTTCACCTCACACGGGCTGACC

CCACTTACCTTGAGITTCCTTCACCTCACACGGGCTGACC
CCTCTTTCCTTGAGTTTCCTTCACCTCACACGGGCTGACC
CCACTTTCCTTGAGTTTCCTTCACCTTACACGGGCTGACC
CCGCTGICGTTGAGTTTCCTCCACCTCACTCGGGCTGACC
CCACTGTCCTTGAGTTTCCTTCACCTCACACGAGCTGACC
CCCCTGTCCTTGAGCTTCCTCCACCTCACTCGGECTGACC
CCTCTTTCCTTGAGTTTCCTTCACCTCACACGGGCTGACC
CCACTTTICCTITGAGTTTCCTTCACCTCACACGGGECTGACC

TTTCTTATCCAAGCCACTGCTGTGCTTTTAAGARATCAGARA

TTTCTTATCCAAGCCACTGCTGTGCTTTTAAGARTCAGAR
TTTCTTATCCGAGCCACTGCTGCGCTTTTAAGAATCAGAR
TTTCTTATCCAAGCCACTGCTGTGCTTTTAAGAATCAGAA
TCTCTTACCCGAGCCACTGCTGCGCTTTTARGARCCAGRA
TTTCTTATCCAAGCCACTGCTGTGCTTTTAAGAATCAGAA
TCTCTTACCCAAGTCACTGCTGTGCTTTTAAGAACCAGAA
TTTCTTATCCGAGCCACTGCTGTGCTTTTAAGAATCAGAA
TTTCTTACCCAAGCCACTGCTGTGCCTTTAAGAATCAGAR

GAAAATCAGAGGAATCCTTGAGTCTTTAATGTGTAATGAG

GAARATCAGAGGAATCCTTGAGTCCTTCATGTGTAATGAC
GAAAATCAGAGGAATCCTTCAGTCTTTAATGTGTARCGAG
GAAAATCAGAGGAATCCTTGAGTCCTTAATGTGTAATGAA
GAAAATCAGGGGAATCCTGGAGTCTTTGATGTGTAATGAG
GAAGATCAGAGGAATCCTTGAGTCTTTAATGTGTAATGAG
GAAAATCAGGGGAATCCTAGAGTCTTTGATGTGTAATGAG
GAATATCAGAGGRATCCTTCAGTCTTTAATGTGTRACGAG
GAAAATCAGAGGARTCCTTGAGTCCTTGATGTGTRAATGAG

AGCAGTATTCGGAGCCTGCGTCAGAGAARATCTGTGAATG

AGCAGTATTCGGAGCCTGCGTCAGAGARARATCTGTGAATG
AGCAGTATTCGGGGCCTGCGTCAGAGRARATCCGCAAGTG
AGCAGTATTCGGAGCCTGCGCCAGAGARRATCTGTGARATA
AGCAGTATCCGGARACCTTCGTCARAGGARATCAGTGARACA
AGCAGTATTCGGAGCCTGCGTCAGAGARRATCTGTGAATG
AGTAGTATCCGGAACCTGCGTCAAAGAARGTCAGTGAACG
AGCAGTATTTGGGGCCTGCGTCAGAGAARATCCGCGAGTG
AGCAGTATGCAGAGCTTGCGCCAGAGRARATCTGTGRATG

FIG. 6

US 8,298,771 B2

Majority

CAT.SEQ
COW.SEQ
DOG.SEQ
MOUSE. SEQ
PTSHR.SEQ
RAT.SEQ
SHEEP. SEQ
HTSHR.SEQ

Majority

CAT.SEQ
COW. SEQ
DOG.SEQ
MOUSE. SEQ
PTSHR.SEQ
RAT.SEQ
SHEEP.SEQ
HTSHR.SEQ

Majority

CAT.SEQ
COW.SEQ
DOG. SEQ
MQUSE. SEQ
PTSHR.SEQ
RAT.SEQ
SHEEP.SEQ
HTSHR.SEQ

Majority

CAT.SEQ
COW.SEQ
DOG. SEQ
MOUSE. SEQ
PTSHR.SEQ
RAT.SEQ
SHEEP.SEQ
HTSHR.SEQ

Majority

CAT.SEQ
COW.SEQ
DOG. SEQ
MOUSE. SEQ
PTSHR.SEQ
RAT.SEQ
SHEEP. SEQ
HTSHR.SEQ



U.S. Patent

950
950
950
950
950
950
950
250

990
990
990
990
990
990
990
990

1030
1030
1030
1030
1030
1030
1030
1030

1070
1070
1070
1070
1070
1070
1070
1070

Oct. 30, 2012 Sheet 8 of 52

CTTTGAATGGTCCCTTCTACCAGGAATATGAAGAGGATCT

CTTTGAATGGTCCCTTCGACCAGGAATATGAARGAGTATCT
CTTTGAATGGTCCCTTCTACCAGGAATATGAGGATNNNCT
CTTTGAATGGCCCCTTTGACCAGGAATATGAAGAGTATCT
TCTTGAGGGGTCCCATCTACCAGGAATATGAAGAAGATCC
CTGTAAATGGTCCCTTTTACCAAGAATATGAAGAGGATCT
TCATGAGGGGTCCCGTCTACCAGGAATATGAAGAAGGTCT
CTTTGAATGGTCCCTTCTACCAGGAATATGAAGAGGATCT
CCTTGAATAGCCCCCTCCACCAGGAATATGAAGAGAATCT

GGGTGACAGCAGTGTTGGGTACAAGGAARACTCCAAGTTC

AGGTGACAGCCATGCTGGATATAAGGACAACTCTAAGTTC
GGGTGATGGCAGTGCTGGGTACRAGGAGARCTCCAAGTTC
GGGTGACAGCCATGCTGGGTACAAGGACAACTCTCAGTTC
GGGTGACAACAGTGTTGGGTACARACARAACTCCAAGTTC
GGGCGACACGAGTGTTGGGAATAAGGAARAARCTCCAAGTTC
GGGTGACAACCATGTTGGGTACAAACAAARACTCCAAGTTC
GGGTGATGGCAGTGCTGGGTACAAGGAGAACTCCAAGTTC
GGGTGACAGCATTGTTGGGTACAAGGAAAAGTCCAAGTTC

CAGGATACCCATAGCAACTCTCATTATTATGTCTICTTTG

CAGGATACTCGCAGCAACTCTCATTATTATGTCTTCTTTG
CAAGATACCCAAAGCARACTCTCATTACTATGTCTTCTTTG
CAGGATACCGATAGCAATTCTCATTATTATGTICTTCTTCG
CAGGAGAGCCCAAGCAACTCTCACTATTACGTCTTCTTTG
CAGGATACCCATAGCAACTCCCATTACTACGTCTTCTTTG
CAGGAGGGCCCRAGCAACTCTCACTATTACGTCTTCTTIG
CAAGATACCCACAGCAACTCTCATTACTATGTCTTCTTTG
CAGGATACTCATAACAACGCTCATTATTACGTCTTCTTTG

AAGARACAAGAGGATGAGATCATTGGTTTTGG -

AAGAACAANNNGACGAGATCCTTGGTITTGG
AGGAGCAAGAAGATGAGATCATCGGTTTTGG
AAGAACAAGAAGATGAGATCCTCGGTTTTGG
AAGAACARGAGGATGAGGTCGTTGGTTTCGG
AAGAACAAGAGGATGAGATCATTGGTTTTGG
ARGAACAAGAGGACGAGATCATCGGTTTCGG
AGGATCAAGAAGATGAGATCATCGGTTTTGG
AAGAACAAGAGGATGAGATCATTGGTTTTGG

F ' G . GCONT'D
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SHYYVFFEEQEDEIIGFGOELKNPQEETLQAFDSHYDYTV

AHYYVFFEEQEDEIIGFGQELKNPQEETLOAFDSHYDYTI
SHYYVFFEEQEDEIIGFGOQELKNPOQEETLOAFDSHYDYTV
SHYYVFFEEQEDEIIGFGQQLKNPQEETLQAFDSHYDYTV
SHYYVFFEEQXDEILGFGOELKNPQEETLOAFDSHYDYTV
SHYYVFFEEQEDEILGFGOELKNPQEETLQAFDSHYDYTV
SHYYVFFEEQEDEVVGFGQELKNPQEETLOQAFESHYDYTV
SHYYVFFEEQEDEIIGFGQELKNPQEETLQAFDSHYDYTV
SHYYVFFEDQEDEIIGFGQELKNPQEETLOAFDNHYDYTV

CGGSEDMVCTPKSDEFNPCEDIMGYKFLRIVVWFVSLLAL

CGDSEDMVCTPKSDEFNPCEDIMGYKFLRIVVWFVSLLAL
CGGSEDMVCTPKSDEFNPCEDIMGYRFLRIVVWFVSLLAL
CGGSEDPMVCTPKSDEFNPCEDIMGYKFLRIVVWFVSLLAL
CGGNEDMVCTPKSDEFNPCEDIMGYKFLRIVVWEFVSLLAL
CGGNEDMVCTPKSDEFNPCEDIMGYKFLRIVVWFVSLLAL
CGDNEDMVCTPKSDEFNPCEDIMGYRFLRIVVWFVSLLAL
CGDNEDMVCTPKSDEFNPCEDIMGYKFLRIVVWFVSPMAL
CGGSEEMVCTPKSDEFNPCEDIMGYKFLRIVVWFVSLLAL

LGNVFVLVILLTSHYKLTVPRFLMCNLAFADFCMGMYLLL

LGNVFVLLILLTSHYKLNVPRFLMCNLAFADFCMGMYLLL
LGNVFVLVILLTSHYKLTVPRFLMCNLAFADFCMGMYLLL
LGNVFVLVILLTSHYKLTVPRFLMCNLAFADFCMGLYLLL
LGNVEFVLIILLTSHYKLTVPRFLMCNLAFADFCMGMYLLL
LGNVFVLIVLLTSHYKLTVPRFLMCNLAFADFCMGMYLLL
LGNIFVLLILLTSHYKLTVPRFLMCNLAFADFCMGVYLLL
LGNVFVLEFVLLTSHYKLTVPRFLMCNLAFADFCMGVYLLL
LGNVFVLVILLTSHYKLTVPRFLMCNLAFADFCMGLYLLL

IASVDLYTHSEYYNHAIDWQTGPGCNTAGEF

IASVDLYTHSEYYNHAIDWQTGPGCNTAGFF
IASVDLYTQSEYYNHAIDWQTGPGCNTAGEF
IASVDLYTQSEYYNHAIDWQTGPGCNTAGFEFE
IASVDLYTHSEYYNHAIDWQTGPGCNAAGFF
IASVDLYTHSEYYNHAIDWQTGPGCNTAGFF
IASVDLYTHSEYYNHATIDWQTGPGCNTAGFEFE
IASVDLYTHTEYYNHAIDWQTGPGCNTAGFF
IASVDLYTQSEYYNHAIDWQTGPGCNTAGFF

FIG. 7
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GCCAAGAGCTCARAAAACCCCCAGGAAGAGACCCTCCAGGC

GCCAGGAGCTTAARRACCCACAAGAAGAGACCCTACAGGC
GCCAACAGCTCAAARACCCCCAGGAGGAGACCCTGCAGGC
GGCAGGAGCTTAAARACCCACAGGAAGAGACCCTCCAGGC
GCCAAGAGCTCAARAATCCTCAGGAAGAGACTCTCCAAGC
GCCAAGAGCTCAAARACCCCCAGGAAGAGACCCTCCAGGC
GCCAAGAGCTCAAARATCCTCAGGRAGAGACTCTCCAAGC
GCCAAGAGCTTAARRACCCCCAGGAGGAGACCCTGCAGGC
GCCAGGAGCTCAAARACCCCCAGGAAGAGACTCTACAAGC

CTTTGACAGCCATTATGACTACACCGTGTGTCGGGGCAGT

CTTCGATAGCCATTATGACTACACTGTGTGTGGAGGCAAT
CTTTGACAGCCATTACGACTATACCGTGTGTGGGGGCAGT
CTTTGATAGCCATTATGACTACACTGTGTGTGGTGGCAAT
CTTCGAGAGCCACTATGACTACACGGTGTGTGGGGACAAC
CTTTGACAGCCATTACGACTACACCGTGTGTGGGGGCAGT
CTTCGACAGCCACTATGRCTACACTGTGTGTGGGGACAAC
CTTTGACAACCATTACGACTATACCGTGTGCGGGGGGAGT
TTTTGACAGCCATTATGACTACACCATATGTGGGGACAGT

GAGGACATGGTGTGTACCCCCAAGTCAGATCAGTTCAACC

GAAGACATGGTGTGTACTCCCRAGTCAGATGAGTTCAACC
GAGGACATGGTGTGTACCCCCAAGTCGGATGAGTTCAACC
GAAGACATGGTGTGTACTCCTAAGTCAGATGAGTTCAACC
GAGGACATGGTGTGTACCCCCAAGTCGGACGAGTTTAACC
GAAGACATGGTGTGCACCCCCAAGTCAGATGAGTTCAACC
GAGGACATGGTGTGTACCCCCAAGTCAGACGAGTITTAACC
GAGGAGATGGTGTGTACCCCCAAGTCGGATGAGTTCAACC
GAAGACATGGTGTGTACCCCCAAGTCCGATGAGTTCAACC

CCTGTGAAGACATCATGGGCTACAAGTTCCTGAGAATTGT

CCTGTGAAGACATARTGGGCTACAAGTTCCTGAGAATTGT
CCTGTGAGGACATCATGGGCTACARGTTCCTGAGAATCGT
CCTGTGAAGACATAATGGGCTACAAGTTCCTGAGGATTGT
CCTGTGAAGATATCATGGGCTACAGGTTCCTGAGAATCGT
CCTGTGAAGACATAATGGGCTACAGGTTCCTGAGAATCGT
CCTGTGAAGATATCATGGGCTACAAGTTCCTGAGAATCGT
CCTGTGAGGACATCATGGGCTACAAGTTCCTGAGAATTGT
CGTGTGAAGACATAARTGGGCTACAAGTTCCTGAGARTTGT

GGTGTGGTTTGTTAGTCTGCTGGCTCTCCTGGGCAATGTC

GGTGTGGTTTGTTAGTCTGCTGGCTCTCCTGGGCAATGTC
GGTGTGGTTTGTGAGTCTGCTGGCTCTCCTGGGCARCGTC
GGTGTGGTTTGTTAGTCTGCTGGCTCTCCTGGGCAATGTC
GGTGTGGTTTGTCAGTCTGCTGGCTCTCCTGGGCAATATC
GGTGTGGTTCGTTAGCCTGCTGGCTCTCCTGGGCAATGTC
GGTATGGTTTGTCAGTCCGATGGCTCTCCTGGGCARCGTC
GGTGTGGTTTGTGAGTCTGCTGGCTCTCCTGGGCAACGTC
GGTGTGGTTCGTTAGTCTGCTGGCTCTCCTGGGCAATGTC

FIG. 8
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4D7 - HC

DVQLKHSGPELVKPGASMKISCKASGYSFTGYTMNWVKQSHGKNLEWIGL
INPYTGGTNYNQKFKGKAKLTVDKSSSTAFMELLSLTSEDSAVYYCARDG
NLDYWGQGTTLTVSSAKTTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPE
PVTVTWNSGSLSSGVHTFPAVLOSDLYTLSSSVTIVPSSTWPSETVICNVA

HPASKTKVD
4D7 - HC
DVQLKHSGPELVKPGASMKISCKASGYSFIGYIMNWVKQSHGKNLEWIG[T] 50
PCR primer CDRI
FREYTGBTNY NOKERGKAKLTVDKS SSTAFMELLSLTSEDSAVY YCARDG] 100
CDR I CDR Il
NIDYWGQGTTLTVS SAKTTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPE 150
constant region
PVTVTWNSGSLSSGVHTFPAVLQSDLYTLSSSVTVPSSTHWPSETVTCNVA 200
HPASKTKVD 209
PCR primer

FIG. 10
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4D7 - LC

SIVMSQSPASLAVSLGQRATISCRASETVDNYGFSEMHWEFQQI PGQPPKL
LIYAASNQGSGVPARFSGSGSGTDFSLNIHPMEEDDTAMYFCOQSKEVPY
TFGGGTKLEIKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNEYPKDINV
KWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEA
THKTSTSPIVKSFNRNEC

FIG. 11

4D7 - LC
SIVMSQSPASLAVSLGQRATISCRASETVDNYGESEMHWEQQIPGQPPKL 50
PCR primer CDRI
AASNQOGSGVPARFSGSGSGTDFSLNIHPMEE DDTAMY FCOOSKEV Y 100
CDR I
[[FGGGTKLEIKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINV 150
constant region
KWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEA 200
THKTSTSPIVKSENRNEC 218

PCR primer

FIG. 12
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16E5 — HC

DVQLVQSGPELVKPGASVKMSCKASGY SFTGYNMHWVKQOSHGKSLEWIGY
IDPYNGATSYNQKFEDKATLTVDKSSSTAYMQOLNSLTSEDSAVYYCARRW
DWDPYAMDYWGQGTSVTIVSSAKTTAPSVYPLAPVCGDTSGSSVTLGCLVK
GYFPEPVTLTWNSGSLSSGVHTSPAVLQSDLYTLSSSVTVTSSTWPSQST

TCNVAHPASKTKVD
16E5 — HC
DVQLVQSGPELVKPGASVKMSCKASGYSFTGYNMHWVKQSHGKSLEWI 50
PCR primer CDR
T DPYNGATSYNORFEDKATLTVDKSSSTAYMOLNSLTSEDSAVY YCARRY 100
CDR 1l
DWDPYAMDYWGQGTSVTVSSAKTTAPSVY PLAPVCGDTSGSSVTILGCLVK 150
CDR Ili constant region
GYFPEPVTLTWNSGSLSSGVHTSPAVLQSDLYTLSSSVTVISSTWPSQST 200
TCNVAHPASKTKVD 214
PCR primer

FIG. 14
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16E5 - LC

DILLTQSPAILSVSPGERVSFSCRASQSIGTSIHWYQORTNGSPRLLIKY
ASESISGIFSRFSGSGSGTDFTLTINSVESEDIADYYCQQSNRWPLTFGA
GTKLELKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKI
DGSERONGVLNSWTDQODSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKT

STSPIVKSFNRNEC
16E5 - LC
DILLTOSPAILSVSPGERVSFSCRASOSIGTSTHWYQORTNGSPRLLIK]Y] 50
PCR primer CDRI
ASESISGIFSRFSGSGSGTDFTLTINSVESEDIADYYCOOSNRWPHIFGA 100

CDR Il CDR Il
GTKLELKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKI 150

constant region
DGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKT 200

STSPIVKSFNRNEC 214

PCR primer
FIG. 16
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17D2 - HC

DVQIQQSGPELVKPGASVKMSCKASGYSFTAYNMHWVKQTHGKSLEWIGY
IDPYSGATSYHQKFKGKATLTVDKSSSTAYMRLNSLTSEDSAVYYCARRW
DWDPYAMDYWGQGTSVTVSSAKTTPPSVYPLAPGCGDTTGSSVTLGCLVK
GYFPESVTVTWNSGSLSSSVHTFPALLQSGLYTMSSSVTIVPSSAWPSQTV

TCSVAHPASNTTVD
17D2 - HC
DVQIQOSGPELVKPGASVKMSCKASGY SFTRYNMEWVKQTHGKSLEWIG]Y] 50
PCR primer CDR
[EDPYSCATSYHORERGKATLTVDKSSSTAYMRLNSLTSEDSAVY YCARRH 100

CDR I
DWDEYAMDYWGQGTSVTVS SAKTTPPSVYPLAPGCGDTTGS SVILGCLVK 150
CDR i constant region
GYFPESVTVIWNSGSLSSSVHTFPALLQSGLYTMSSSVIVPSSAWPSQTV 200
TCSVAHPASNTTVD 214
PCR primer

FIG. 18
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17D2 - LC
SVEMSQSPATILSVSPGERISFSCRASQSIGTSIHWYQQRTNGSPRLLIKY
ASASISGIPSRFSGSGSGTDFTLSINSVESEDIADYYCQQSNSWPLTEFGA

GTKLELKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKI
DGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKT

STSPIVKSFNRNEC
FIG. 19

17D2 - LC

SVEMSQSPAILSVSPGERISFSCRASOS IGESTHWYQQRTNGSPRLLIK]Y] 50

PCR primer
ASASISGIPSRFSGSGSGTDFTLSINSVESEDIADY YCROSNSWPLTFGA 100
CDRIII CDR 1l

GTKLELKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKY 150
constant region

DGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKT 200

STSPIVKSFNRNEC 214
PCR primer

FIG. 20
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14D3 - HC

DVOMQQOPGPELVKPGASLKMSCKASGYSFTGYNMHWVKQSHGKSLEWIGY
IDPYSGATSYNQKFEGKATLTVDKSSSTAYMOLNSLTSEDSAVYYCARRW
DWDPYAMDYWGQGTSVTVSSAKTTAPSVYPLAPVCGDTSGSSVTLGCLVK
GYFPEPVTLTWNSGSLSSGVHTFPAVLOSDLYTLSSSVTVTSSTWPSQST

TCNVAHPASNTKVD
14D3 - HC
DVOMQQPGPELVKPGASLKMSCKASGY SFTEYNMAWVKQSHGKS LEWIG]] 50
PCR primer CDR |
[[DBYSGATSYNOKFEGKATLTVDKSS STAYMQLNSLTSEDSAVYYCARRH 100
CDR 1l :

DWDP YAMDYWGQGTSVTVSSAKTTAPSVY PLAPVCGDTSGSSVTLGCLVK 150
CDR Il constant region

GYFPEPVTLTWNSGSLSSGVHTFPAVLQSDLYTLSSSVTVISSTWPSQSI 200

TCNVAHPASNTKVD 214

PCR primer
FIG. 22
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14D3 - LC

NILMTQSPAILSVSPGERVSFACRASQSIGTSIHWYQQORTNGSPRLLIKY
ASESISGIPSRFSGSGSGTDFTLSINSVESEDIADYYCQQTNRWPLTEFGA
GTKLELKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKI
DGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKT

STSPIVKSFNRNEC
14D3 - LC
NILMTQSPAILSVSPGERVSFACRASQOSIGTSIAWYQORTNGS PRLLIKY] 50
PCR primer CDRI1

ASESISGIPSRFSGSGSGTDFTLS INSVESEDIADY YCROTNRWPLTFGA 100
CDRII CDR Il
GTKLELKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWKI 150

constant region
DGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKT 200
STSPIVKSFNRNEC 214
PCR primer

FIG. 24
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4D7 - HC

gacgtccagctgaagcactcaggacctgagectggtgaagectggagette
aatgaagatatcctgtaaggcttectggttactcattcactggctacacca
tgaactgggtgaagcagagccatggaaagaaccttgagtggattggactt
attaatccttacactggtggtactaactacaaccagaagttcaagggcaa
ggccaaattaactgtagacaagtcatccagcacagecttcatggagetcc
tcagtctgacatctgaggactcectgcagtctattactgtgcaagagatggt
aaccttgactactggggccaaggcaccactctcacagtectectcagcecaa
aacgacacccccatctgtctatccactggeccecctggatctgetgeccaaa
ctaactccatggtgaccctgggatgcctggtcaagggectatttcectgag
ccagtgacagtgacctggaactctggatcecctgteccagecggtgtgeacac
cttcccagctgtectgecagtctgacctctacactctgagecagetcagtga
ctgtcccecctccagecacctggcccagecgagaccgtcacectgeaacgttgece
cacccagccagcaagaccaaggtcgac

FIG. 25
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4D7 - HC
gacgtccagctgaagcactcaggacctgagetggtgaagectggagette 50
PCR primer
aatgaagatatcctgtaaggcttctggttactcattcactiggeticacea 100
' CDR|
tgaacitgggtgaagcagageccatggaaagaaccttgagtggattggalett 150
lBttaate: tagte caagggcla 200
CDRII
ggccaaattaactgtagacaagtcatccagecacagecttcatggagetcece 250
tcagtctgacatctgaggactctgcagtctattactgtgcaagalgatggt 300
CDR I
kaccttgactadtggggccaaggeaccactetecacagtctectcagecaa 350
aacgacacccccatectgtetateccactggecectggatctgetgeccaaa 400
constant region

ctaactecatggtgacecctgggatgectggtcaagggetatttecctgag 450
ccagtgacagtgacctggaactctggatccetgtecageggtgtgecacae 500
cttecccagectgtectgecagtetgacctetacactetgageageteagtga 550
ctgtccccteccagcacctggeccagegagaccegtecacetgeaacgttgee 600
cacccagccagcaagaccaaggtegac 627

PCR primer

FIG. 26
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4D7 - LC

agcattgtgatgtcacagtcgccagettetttggectgtgtctctagggcea
gagggccaccatctcecctgcagagccagegaaactgttgataattatgget
ttagttttatgcactggttccaacagataccgggacagccacccaaacte
ctcatctatgctgcatccaaccaaggatcecggggtceccectgecaggtttag
tggcagtgggtctgggacagacttcagecctcaacatccatcctatggagg
aggatgatactgcaatgtatttctgtcagcaaagtaaggaggttccgtac
acgttcggaggggggaccaagectggaaataaaacgggcectgatgetgecacc
aactgtatccatcttcccaccatccagtgagcagttaacatctggaggtyg
cctcagtegtgtgettecttgaacaacttctaccccaaagacatcaatgtce
aagtggaagattgatggcagtgaacgacaaaatggcgtcctgaacagttg
gactgatcaggacagcaaagacagcacctacagcatgagcagcaccctca
cgttgaccaaggacgagtatgaacgacataacagctatacctgtgaggcece
actcacaagacatcaacttcacccattgtcaagagcttcaacaggaatga

- FIG. 27



U.S. Patent Oct. 30, 2012 Sheet 22 of 52 US 8,298,771 B2

4D7 - LC
agcattgtgatgtcacagtcgccagcttetttggetgtgtectectagggea 50
PCR primer
gagggccaccatctectgdagagecagcgaaactgttgataattatgget 100
CDRI
[ftagttttatgcadtggttccaacagataccgggacagccacccaaacte 150
ctcatctatigéty Caaccaaggatedggggtcecctgecaggtttag 200
CDR 1
tggcagtgggtctgggacagacttcagectcaacatccatectatggagg 250
aggatgatactgcaatgtatttctgtfcdgcaaagtaaggaggttccgtad] 300
CDR I
[Ecdttcggaggggggaccaagetggaaataaaacgggetgatgetgeace 350
constant region
aactgtatccatcttcccaccatccagtgagcagttaacatetggaggtyg 400
cctcagtegtgtgettettgaacaacttctaccccaaagacatcaatgte 450
aagtggaagattgatggcagtgaacgacaaaatggcgtcctgaacagttg 500
gactgatcaggacagcaaagacagcacctacagcatgagcagcaccctca 550
cgttgaccaaggacgagtatgaacgacataacagctatacctgtgaggee 600
actcacaagacatcaacttcacccattgtcaagagcttcaacaggaatga 650
PCR primer
gtgt 654

FIG. 28
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16E5 - HC

gacgtccagttggtgcaatctggacctgagetggtgaagectggagette
agtgaagatgtcctgcaaggettcectggttactcattcactggctacaaca
tgcactgggtgaagcagagccatggaaagagccttgagtggattgggtat
attgatccttacaatggtgctactagctacaaccagaaattcgaggacaa
ggccacattgactgtagacaaatcttccagcacagcctacatgcagcetca
acagcctgacatctgaggactctgcagtctattactgtgcaagaagatgg
gactgggacccttatgctatggactactggggtcaaggaacctcagtcac
cgtctcctcagccaaaacaacagcccecatceggtctatccactggeccctg
tgtgtggagatacaagtggctcctcggtgactctaggatgectggtcaag
ggttatttccctgagccagtgaccttgacctggaactctggatcecctgte
cagtggtgtgcacacctccccagctgtectgcagtetgacctetacacce
tcagcagctcagtgactgtaacctcgagcacctggcceccagecagtecate
acctgcaatgtggcccacccggccagcaagaccaaggtegac

FIG. 29
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16E5 - HC

gacgtccagttggtgcaatctggacctgagctggtgaagcctggagcttc 50
PCR primer

agtgaagatgtcctgcaaggettctggttactcattcactiggetacaacs 100
CDR |
tgcaftgggtgaagcagagccatggaaagagccttgagtggattggofﬁ} 150
Ettgatccttacaatggtgctactagetacaaccagaaattcgaggicaa 200
CDRI1I
ggccacattgactgtagacaaatcﬁtccagcacagcctacatgcagctca 250
acagcctgacatctgaggactctgcagtctattactgtgcaagaégétg3 300
CDRIII
Gactgggacccttatgetatggactadtggggtcaaggaaccteagteac 350
cgtctcctcagccaaaacaacagecccateggtetatecactggeccetyg 400
constant region
tgtgtggagatacaagtggctcctcggtgactctaggatgcctggtcaag 450
ggttatttccctgagccagtgaccttgacctggaactetggatecetgte 500
cagtggtgtgcacacctecccagetgtectgcagtcetgacctetacacee 550
tcagcagctcagtgactgtaacctecgagcacctggeccagecagtecate 600
acctgcaatgtggcccacccggccagcaagaccaaggtcegac 642

PCR primer

FIG. 30
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16E5 - LC

gacatcttgctgactcagtctccagccatectgtetgtgagtccaggaga
aagagtcagtttctcctgcagggccagtcagagcattggcacaagcatac
actggtatcagcaaagaacaaatggttctccaaggcttctcataaagtat
gcttctgagtccatctctgggatattttctaggtttagtggcagtggatc
agggacagattttactcttaccatcaacagtgtggagtctgaagatattg
cagattattactgtcaacaaagtaataggtggccgctcacgttcggagct
gggaccaagctggagctgaaacgggctgatgctgcaccaactgtatccat
cttcccaccatccagtgagcagttaacatctggaggtgectcagtegtgt
gcttcttgaacaacttctaccccaaagacatcaatgtcaagtggaagatt
gatggcagtgaacgacaaaatggcgtcctgaacagttggactgatcagga
cagcaaagacagcacctacagcatgagcagcacccteacgttgaccaagg
acgagtatgaacgacataacagctatacctgtgaggccactcacaagaca
tcaacttcacccattgtcaagagcttcaacaggaatgagtgt

FIG. 31
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16E5 ~ LC
gacatcttgctgactcagtctccagccatcctgtctgtgagtccaggaga 50
PCR primer
aagagtcagtttctoctgofgggdcagtoagageattageacaageatad] 100
CDRI

150

200
agggacagattttactcttaccatcaacagtgtggagtctgaagatattg 250
cagattattactgtltaacaaagtaataggtagecye cgttcggaget 300

CDR I
gggaccaagctggagctgaaacgggctgatgctgcaccaactgtatccat 350
constant region

cttcccaccatccagtgageagttaacatctggaggtgectecagtegtgt 400
gcttcttgaacaacttctaccccaaagacatcaatgtcaagtggaagatt 450
gatggcagtgaacgacaaaatggcgtcctgaacagttggactgatcagga 500
cagcaaagacagcacctacagcatgagcagcaccctcacgttgaccaagg 550
acgagtatgaacgacataacagctatacctgtgaggccactcacaagaca 600
tcaacttcacccattgtcaagagettcaacaggaatgagtgt 642

PCR primer

FIG. 32
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17D2 - HC

gacgtccagatccagcagtctgggcecctgagetggtgaagectggagettce
agtgaagatgtcctgcaaggcttctggttactcattcactgcctacaaca
tgcactgggtgaagcagacccatggaaagagccttgagtggattggttat
attgatccttacagtggtgctactagectaccaccagaaattcaagggecaa
ggccacattgactgttgacaaatcttccagcacagcctacatgegectca
acagcctgacatctgaggactctgecagtctattactgtgcaagaagatgg
gactgggacccttatgctatggactactggggtcaaggaacctcagtcac
cgtctcectcagceccaaaacaacaccceccatcagtectatceccactggeceeccetg
ggtgtggagatacaactggttcctceccgtgactectgggatgectggtcaag
ggctacttccctgagtcagtgactgtgacttggaactctggatcectgte
cagcagtgtgcacaccttcccagectctectgcagtectggactcectacacta
tgagcagctcagtgactgtccectccagegectggecaagtcagacegte
acctgcagcgttgctcacccggecagcaacaccacggtegac

FIG. 33



U.S. Patent Oct. 30, 2012 Sheet 28 of 52 US 8,298,771 B2

17D2 - HC
gacgtccagatccagcagtctgggecctgagctggtgaagectggagette 50
PCR primer
agtgaagatgtcctgcaaggettcotggttacteattcactlgédtacaads 100
CDRI|
tgcacltgggtgaagcagacccatggaaagagecttgagtggattggtitat 150
lattgateettacdgtggtgctactagetaceaccagaaatteadgggdaa 200
CDR I
ggccacattgactgttgacaaatcttccagcacagcctacatgegectca 250
acagcctgacatctgaggactetgecagtctattactgtgecaagapgatgg 300
[gactgogacecttatyctatggactadtggggteaaggaaccteagteac 350
CDRIl '
cgtctcctcageccaaaacaacacccccatcagtctateccactggecectg 400
constant region
ggtgtggagatacaactggttcctcegtgactetgggatgectggtcaag 450
ggctacttccectgagtcagtgactgtgacttggaactectggatceeetgte 500
cagcagtgtgecacacctteeocagetetectgecagtetggactctacacta 550
tgagcagctcagtgactgtcccctccaécgcctggccaagtcagaccgtc 600
acctgcagecgttgctcacccggecagcaacaccacggtcgac 642
PCR primer

FIG. 34
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17D2 - LC

agcgttgagatgtcacagtcgccageccatcctgtctgtgagtccaggaga
aagaatcagtttctcctgcagggccagtcagagcattggcacaagcatac
actggtatcagcaaagaacaaatggttctccaaggcecttctcattaagtat
gcttctgegtcectatectectgggatcecttceccaggtttagtggcagtggate
agggacagattttactcttagecatcaacagtgtggagtctgaagatattg
cagattattactgtcaacaaagtaatagctggccgctcacgttcggtgcet
gggaccaagctggagctgaaacgggctgatgectgcaccaactgtatccat
cttcccaccatccagtgagcagttaacatctggaggtgectcagtegtgt
gcttcttgaacaacttctacceccaaagacatcaatgtcaagtggaagatt
gatggcagtgaacgacaaaatggcgtcctgaacagttggactgatcagga
cagcaaagacagcacctacagcatgagcagcaccctcacgttgaccaagg
acgagtatgaacgacataacagctatacctgtgaggccactcacaagaca
tcaacttcacccattgtcaagagcttcaacaggaatgagtgt

FIG. 35
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agcgttgagatgtcacagtcgeccagecatectgtetgtgagtecaggaga 50
PCR primer
aagaatcagtttctcecctgce 100
CDRI
tggtatcagcaaagaacaaatggttctccaaggcttctcattaa Eat] 150
tigggatcccttcocaggtttagtggeagtggate 200
CDR I
agggacagattttactcttagecatcaacagtgtggagtctgaagatattyg 250
cagattattactgt|eh G gitteggtget 300
CDR il
gggaccaagctggagctgaaacgggcectgatgectgcaccaactgtateecat 350
constant region
cttcccaccatccagtgagecagttaacatetggaggtgectcagtegtgt 400
gcttcttgaacaacttctaccccaaagacatcaatgtcaagtggaagatt 450
gatggcagtgaacgacaaaatggcgtcctgaacagttggactgatcagga 500
cagcaaagacagcacctacagcatgagcagcaccctcacgttgaccaagg 550
acgagtatgaacgacataacagctatacctgtgaggccactcacaagaca 600
tcaacttcacccattgtecaagagcttcaacaggaatgagtgt 642

PCR primer

FIG. 36
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14D3 - HC

gacgtccagatgcagcagcctgggectgagetggtgaagectggagettce
actaaagatgtcctgeaaggettctggttactcattcactggctacaaca
tgcactgggtgaagcagagccatggaaagagcettgagtggattggatat
attgatccttacagtggtgctactagctacaaccagaaattcgagggcaa
ggccacattgactgtagacaaatcttccagcacagcctacatgcagetca
acagcctgacatctgaggactctgcagtctattactgtgcaagaagatgg
gactgggacccttatgetatggactactggggtcaaggaacctcagtceac
cgtctcctcagccaaaacaacagecccateggtcetatceccactggeceetg
tgtgtggagatacaagtggctcctecggtgactctaggatgcectggtcaag
ggttatttccctgageccagtgaccttgacctggaactetggatccectgte
cagtggtgtgcacaccttcccagetgtectgecagtetgacctetacacce
tcagcagctcagtgactgtaacctcgagcacctggcccagccagtccatce
acctgcaatgtggcccacccageccagcaacaccaaggtegac

FIG. 37
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14D3 — HC
gacgtccagatgcagcagecctgggectgagetggtgaagectggagette 50
PCR primer
actaaagatgtcctgcaaggecttctggttactcattcacty 100
Jtgggtgaagcagagccatggaaagagecttgagtggattggajtiat 150
at ‘Haa 200
CDRI
ggccacattgactgtagacaaatcttccagcacagectacatgecagectcea 250
acagcctgacatctgaggactctgeagtctattactgtgcaagadgatoy 300
CDRIII
sltggggtcaaggaacctcagtcac 350
cgtctcctcagecaaaacaacagecceccateggtctatecactggeccetyg 400
constant
tgtgtggagatacaagtggctccteggtgactectaggatgectggteaag 450
ggttattteccctgagecagtgaccttgacctggaactetggateceectgte 500
cagtggtgtgcacaccttcccagetgtectgecagtetgacctetacacec 550
tcagcagctcagtgactgtaacctecgagcacetggeccagecagtecate 600
acctgcaatgtggeccacccagecagcaacaccaaggtcgac 642

PCR primer

FIG. 38
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14D3 — LC

aacattctgatgacacagtctccagccatcttgtetgtgagtccaggaga
aagagtcagtttcgecctgcagggeccagtcagagcattggcacaagcatac
actggtatcagcaaagaacaaatggttctccaaggettctcataaagtat
gcttctgagtctatctctgggatcecectteccaggtttagtggcagtggatce
agggacagattttactcttagcatcaacagtgtggagtctgaagatattg
cagattattactgtcaacaaactaataggtggccgetcacgtteggtget
gggaccaagctggagctgaaacgggctgatgectgcaccaactgtatccat
cttcccaccateccagtgagecagttaacatectggaggtgectcagtegtgt
gcttcttgaacaacttctaccccaaagacatcaatgtcaagtggaagatt
gatggcagtgaacgacaaaatggcgtcctgaacagttggactgatcagga
cagcaaagacagcacctacagcatgagcagcaccctcacgttgaccaagg
acgagtatgaacgacataacagctatacctgtgaggccactcacaagaca
tcaacttcacccattgtcaagagcttcaacaggaatgagtgt

FIG. 39
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14D3 - LC
aacattctgatgacacagtctccageecatcttgtectgtgagtecaggaga 50
PCR primer
aagagtcagtttcgecectgch 100
CDRI1
tggtatcagcaaagaacaaatggttctccaaggcttctcataaa i 150
3 GEge Hlgggatcecttccaggtttagtggecagtggate 200
CDR I
agggacagattttactcttagcatcaacagtgtggagtctgaagatattg 250
glttcggtget 300
CDR I
gggaccaagctggagcectgaaacgggetgatgetgecaccaactgtateecat 350
constant region
cttcecaccateccagtgagecagttaacatetggaggtgectcagtegtgt 400
gcttettgaacaacttctaccecaaagacatcaatgtcaagtggaagatt 450
gatggcagtgaacgacaaaatggegtcctgaacagttggactgatcagga 500
cagcaaagacagcacctacagcatgagcagcaccctcacgttgaccaagg 550
acgagtatgaacgacataacagctatacctgtgaggccactcacaagaca 600
tcaacttcacccattgtcaagagcttcaacaggaatgagtgt 642

PCR primer

FIG. 40
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3B3 - HC
DVQLOQPGAELVKPGASVKLSCTTSGVNIKDTYMHWMKQRPEQGLEWIGR
IDPANGNTKYDPKFRGKATITADTSSNTVYVQLRSLTSEDTAVYYCAYDG

YWGQGTLVTVSAAKTTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPEPVT
VITWNSGSLSSGVHTFPAVLQSDLYTLSSSVIVPSSTWPSETVICNVAHPA

FIG. 41

3B3 - HC

DVOLQQPGAELVKPGASVKLSCTTSGVNI KDY MAWMKQRPEQGLEWIGE) 50

PCR primer CDR
GKATITADTS SNTVYVQLRSLTSEDTAVYYCA 100
CDR 1l
WGQGTLVTVSAAKTTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPEPVT 150

constant region

VTWNSGSLSSGVHTFPAVLQSDLYTLSSSVTVPSSTWPSETVTCNVAHPA200
PCR primer

SSTKVD 206

FIG. 42
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3B3 - LC

NIVMTQTPASLAVSLGQRATISCRASESVDSYCGNNFMHWYQQKPGQSPRL
LIYRASNLESGIPARFSGSGSRTDFTLTTNPVEADDVATYYCQQSHKDPL
TFGAGTKLELKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINV
KWKIDGSERONGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEA

THRKTSTSPIVKSFKANEC
3B3 - LC
NIVMTOTPASLAVSLGQRATISCR! 50
PCR primer
IPARFSGSGSRTDFTLTTNPVEADDVATYYCOOSHKDPI 100

CDRII CDRIII

FGAGTKLELKRADAAPTV ST E_‘PPS SEQLTSGGASWCFLNNFYPKDINV 150
constant reqgion

KWKIDGSERQNGVLNSWTDQDSKDSTYSMS STLTLTKDEYERHNSYTCEA 200
THRTSTSPIVKSFKANEC 218
PCR primer

FIG. 44
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3C7 - HC

DVQLKHSGPELVKPGASMKISCKASGYSFTGYTMNWVKQSHGKNLDWIGL
INPYNGGTSYDQKFKGKATLTVDKSSSTAYMELLSLTSEDSAVYYCARDG
LMDYWGQGTSVIVSSAKTTPPSVYPLAPGSAAQTNSMVTILGCLVKGYFPE
PVTVIWNSGSLSSGVHTFPAVLOSDLYTLSSSVIVPSSTWPSETVITCNVA

HPASKTKVD
3C¢7 - HC
DVOLKHSGPELVKPGASMKI SCKASGYSFTE 50
PCR primer
IDYNGETSYDORFRGKATLTVDKSSSTAYMELLSLTSEDSAVYYCARDE 100
‘ CDRI
IMDYWGQGTSVIVSSAKTTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPE 150
CDR Il constant region

PVTVIWNSGSLSSGVHIFPAVLQSDLYTLSSSVITVPSSTWPSETVTCNVA 200

HPASKTKVD 209

PCR primer
FIG. 46
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3C7 - LC

DIVMTQTPASLAVSLGQORATIFCRASQSVDYNGISYMHWFQQKPGQPPKL
LIYAASNLESGIPARFSGSGSGTDFTLNIHPVEEEDAATYYCQQSFEDPH
TFGGCTKLEIKRADAAPTVS IFPPSSEQLTSGGASVVCFLNNFYPKDINV
KWKIDGSERQNGVLNSWTDODSKDSTYSMSSTLTLTKDEYERHNSYTCEA

THKTSTSPIVKSFNRNEC
FIG. 47

3C7 - LC

MEWFOQKPGQPPKL 50

I 100
CDR I
FGGGTKLEI KRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDINV 150
constant region
KWKIDGSERQNGVLNSWIDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEA 200
THKTSTSPIVKSEFNRNEC 218
PCR primer

FIG. 48
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2B4 - HC
DVOLOOSGTVLARPGASVRMSCKASGYSFTRYWIHWLKORPGQGLEWIGA
IFPGNRDTSYNQRFKGKAEVTAVTSASTAYLDLSSLTNEDSAVYYCTRWP

YYGSIYVNFDYWGQGTTLTVSSAKTTPPSVYPLAPGSAAQTNSMVTLGCL
VKGYFPEPVIVIWNSGSLSSGVHTFPAVLQSDLYTLSSSVIVPSSTWPSE

FIG. 49

2B4 - HC

DVOLOOSGTVLARPGASVRMSCKASGY SFIRENIHWLKORPGOCLENIGH 50
PCR primer CDRI1

(GKAEVTAVTSASTAYLDLSSLTNEDSAVYYCTRIE 100

150

CDR Il constant reqion
VKGYFPEPVTVIWNSGSLSSGVHTFPAVLOSDLYTLSSSVTVPSSTWPSE 200

TVICNVAHPASSTKVD 216

PCR primer
FIG. 50
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2B4 —~ LC

DIVMTQSPLSLPVSLGDQASISCRTSQONLVHRNGNTYLHWYLQKPGQSPK
LLIYKISNRFSGVPDRFSGSGSGTDFTLKISRVEAEDLGVYFCSQGTHVP
PTFGGGTKLEIKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDIN
VKWKIDGSERQNGVLNSWIDQDSKDSTYSMSSTLTLTKDEYERHNSYTCE
ATHKTSTSPIVKSFNRNEC

FIG. 51

2B4 - LC

DIVMTQSPLSLPVSLGDQASISCRISON 50
PCR primer

LLIYKISNRFSGVPDRFSGSGSGTDF T 100

CDRII CORIIl

EEFGGGTKLEIKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPKDIN 150

constant re_dion
VKWKIDGSERQONGVLNSWTIDQDSKDSTYSMSSTLTLTKDEYERHNSYTCE 200

ATHKTSTSPIVKSFNRNEC 219

PCR primer
FIG. 52
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3B3 - HC

gacgtccageteocageageectggagecagagettgtgaagecaggggecte
agtcaagttgtcctgcaccacttctggegtcaacattaaagacacctata
tgcactggatgaagcagaggcectgaacagggectggagtggattggaagg
attgatcctgegaatggtaatactaaatatgaccecgaaatteoceggggcaa
ggccactataacagcagacacatcecctccaacacggtctacgtgcaactca
gaagcctgacatctgaggacactgecgtctattactgtgectatgatggt
tactggggccaagggactcectggtcactgtetetgecagececaaaacgacacce
cccatctgtectateccactggeccectggatetgetgeccaaactaacteca
tggtgaccctgggatgectggtcaagggctatttecctgagecagtgaca
gtgacctggaactctggatccetgtecageggtgtgecacacettecececage
tgtecctgecagtctgacctctacactetgagecagetcagtgactgteccect
ccagcacctggeccagcgagaccgtcacctgecaacgttgeccacececggec
agcagcaccaaggtcgac

FIG. 53
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3B3 - HC
gacgtccadgctcecagcagectggagcagagettgtgaagecaggggeete 50
PCR primer
agtcaagttgtcctgecaccacttetggegtcaacattaaad 100
150
200
CDR1I
ggccactataacagcagacacatcctceccaacacggtctacgtgecaactca 250
gaagcctgacatetgaggacactgeegtetattactgtgectati:; 300
tggggccaagggactctggtcactgtetetgecagecaaaacgacace 350
constant region
cccatctgtetatecactggeeccectggatectgetgeccaaactaacteca 400

tggtgaccctgggatgcetggtcaagggetatttecctgagecagtgaca 450

gtgacctggaactctggatccectgtecageggtgtgeacacctteecage 500
tgtecctgcagtetgacctectacactetgageagetecagtgactgtececet 550
ccagcacctggcccagcgagaccgtcacctgcaacgttgcccacccggcc 600
PCR primer
agcagcaccaaggtcgac 618

FIG. 54
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3B3 - LC

aacattgtgatgacccaaactccagecctetttggetgtgtectetagggea
gagggccaccatatccectgecagagecagtgaaagtgttgatagttatggea
ataattttatgcactggtaccagcagaaaccaggacagtcacccagactce
ctcatctatecgtgecatceccaacctagaatectgggatecctgecaggtteag
tggcagtgggtctaggacagacttcaccctcaccactaatecectgtggagg
ctgatgatgttgcaacctattactgtcagcaaagtcataaggatcegete
acgttcecggtgetgggaccaagetggagetgaaacgggetgatgetgeace
aactgtatccatcttcecaccatecagtgageagttaacatectggaggtg
cctcagtegtgtgettettgaacaacttcectaccccaaagacatcaatgte
aagtggaagattgatggcagtgaacgacaaaatggegtcctgaacagttg
gactgatcaggacagcaaagacagcacctacagcatgagcagcaccctca
cgttgaccaaggacgagtatgaacgacataacagectatacctgtgaggcee
actcacaagacatcaacttcacccattgtcaagagcttcaaggaacatga

- FIG. 55
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3B3 ~ LC
aacattgtgatgacccaaactccagectettitggetgtgtetectagggea 50
PCR primer
100
150
ctecatctat(c gaatctigggatccctgccaggtteag 200
CDRII
tggcagtgggtctaggacagacttcaccctcaccactaatcctgtggagg 250
ctgatgatgttgcaacctattactgtig 300

CDRIII
ttcggtgctgggaccaagctggagctgaaacgggc tgatgctgcacc 350
constant region

aactgtatccatcttcccaccatccagtgagcagttaacatctggaggtg 400
cctcagtcgtgtgcttcttgaacaacttctaccccaaagacatcaatgtc 450
aagtggaagattgatggcagtgaacgacaaaatggcgtcctgaacagttg 500
gactgatcaggacagcaaagacagcacctacagcatgagcagcaccctca 550
cgttgaccaaggacgagtatgaacgacataacagctatacctgtgaggcc 600
actcacaagacatcaacttcacccattgtcaagagcttcaacaggaatga 650
PCR primer
gtgt 652

FIG. 56
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3C7 - HC

gacgtccagctgaagcatcaggacctgagetggtgaagectggagettcea
atgaagatatcctgecaaggecttctggttactcattcactggctacaccat
gaactgggtgaagcagagccatggaaagaaccttgagtggattggactta
ttaatceccttacaatggtggtactagectacgaccagaagttcaagggecaag
gccacattaactgtagacaagtcatccagcacagectacatggagetect
cagtctgacatctgaggactectgecagtcetattactgtgcaagagatggec
tgatggactactggggtcaaggaacctcagtcaccegtetectcagecaaa
acgacacccccatctgtetateccactggeceectggatetgetgececaaac
taactcecatggtgacccetgggatgectggtcaagggetattteectgage
cagtgacagtgacctggaactctggatccctgtecageggtgtgecacacce
ttccecagcectgtectgecagtectgaccectctacactectgagcagectcagtgac
tgtccecteccagecacctggecccagegagaccgtcacectgecaacgttgece
acccggccagcaagaccaaggtegac

FIG. 57
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3C7 - HC
dgacgtccagctgaagcatcaggacctgagcectggtgaagectggagettca 50
PCR primer
atgaagatatcctgcaaggcttetggttactcattecactgget 100
150
200
250
300
ltggggtcaaggaacctecagtcacegtectcctcagecaaa 350

constant region

acgacacccccatctgtectateccactggecectggatetgetgeccaaac 400

taactecatggtgaccctgggatgectggtcaagggetatttecctgage 450

cagtgacagtgacctggaactctggatccctgtecageggtgtgecacace 500

ttcccagetgtectgecagtctgacctetacactetgagecagetecagtgac 550

tgtceccceteccagecacctggeccagegagacegtcacctgecaacgttgeee 600

acccggcecadcaagaccaaggtegacg 626
PCR primer

FIG. 58
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3C7 - LC

gatattgtgatgacccaaactccagettetttggetgtgtetectaggaca
gagagccactatcttectgecagagecagecagagtgtecgattataatggaa
ttagttatatgcactggttcoccaacagaaaccaggacagccacccaaacte
ctcatctatgctgcatccaacctagaatctgggatcecctgecaggttcag
tggcagtgggtctgggacagacttcaccctcaacatecatectgtggagyg
aggaagatgctgcaacctattactgtcagcaaagtittitgaggatcececgecac
acgttcggaggggggaccaagctggaaataaaacgggctgatgetgecacc
aactgtatccatcttcecccaccatecagtgagecagttaacatectggaggtyg
cctcagtegtgtgettettgaacaactitctacceccaaagacatcaatgte
aagtggaagattgatggcagtgaacgacaaaatggcgtcectgaacagttg
gactgatcaggacagcaaagacagcacctacagcatgagcagcaccctca
cgttgaccaaggacgagtatgaacgacataacagctatacctgtgaggcc
actcacaagacatcaacttcacccattgtcaagagcttcaacaggaatga

- FIG. 59
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3C7 - LC
gatattgtgatgacccaaactccagettetttggetgtgtcectctaggaca 50
PCR primer
gagagccactatcttctgcagag 1 100
CDRI
tggttccaacagaaaccaggacagccacccaaacte 150
ctcatctat@f eleicE: gggatccctgeccaggtteag 200
CDR I
tggcagtgggtctgggacagacttcaccétcaacatccatcctgtggagg 250
aggaagatgctgcaacctattactgA 1 300
CDR Il
tcggaggggggaccaagctggaaataaaacgggc tgatgctgcacc 350
constant region
aactgtatccatcttcccaccateccagtgagecagttaacatectggaggtyg 400
cetecagtegtgtgettettgaacaacttetaccccaaagacatecaatgte 450
aagtggaagattgatggcagtgaacgacaaaatggcgtectgaacagttg 500
gactgatcaggacagcaaagacagcacctacagecatgagcagcacecctca 550
cgttgaccaaggacgagtatgaacgacataacagctatacctgtgaggcece 600
actcacaagacatcaacttcacccattgtcaagagettcaacaggaatga 650
PCR primer
gtat 654

FIG. 60
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2B4 - HC

gacgtccagctgecagcagtetgggactgtgetggcaaggectggggette
cgtgaggatgtecctgecaaggettctggetacagetttaccaggtactgga
tacactggttaaaacagaggcctggacagggtctagaatggattggtget
atttttcctggaaatcgtgataccagttacaaccagaggttcaagggcaa
ggccgaagtgactgcagtcacatcegecagcactgectacttggacctceca
gtagcctgacaaatgaggactcectgeggtectattactgtacaagatggecet
tactatggttccatctacgttaactittgactactggggccaaggcaccac
tctcacagtctcecctcagecaaaacgacacecccatetgtetatecactgg
ccectggatctgetgeccaaactaactceccatggtgacectgggatgectg
gtcaagggctatttececctgagecagtgacagtgacctggaactcetggatce
cctgteccageggtgtgecacacctteeccagetgtectgeagtetgacctet
acactctgagcagctcagtgactgtccectcecagcacctggeccagegag
accgtcacctgecaacgttgeoeccaceccagecagcagecaccaaggtegac

FIG. 61
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2B4 - HC

gacgtccagctgcagcagtctgggactgtgetggcaaggectggggette 50
PCR primer

cgtgaggatgtectgeaaggettotggetacagetttaccy 100

CDR

tggttaaaacagaggcctggacagggtctagaatggattggt 150

200

CDRII
ggccgaagtgactgecagtcacatccegecagecactgectacttggacctca 250
gtagccetgacaaatgaggactctgeggtctattactgtacaagaltagect 300
(=] Jtggggccaaggcaccac 350

CDR I
tctecacagtectectecagecaaaacgacacceccatetgtetateccactgg 400

constant region

cccectggatctgetgeeccaaactaactccatggtgaccetgggatgectg 450

gtcaagggctatttcecctgageccagtgacagtgacctggaactectggate 500

cctgteccageggtgtgcacacctteccagetgtectgeagtctgacctet 550

acactetgagcagctcagtgactgtecccotecagcacetggeeccagegag 600

accgtcacctgecaacgttgeccacceoageccagcagecaccaaggtegac 648
PCR primer

FIG. 62
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2B4 - LC

gatattgtgatgacccagtctectetectcectgectgtecagtettggaga
tcaagcctceccatctcttgecagaactagtcagaaccttgtacacaggaatg
gaaacacctatttacattggtacctgecagaagecaggeccagtctecaaag
ctcctgatttacaaaatttceccaacecgattttctggggteccagacaggtt
cagtggcagtggatcagggacagatttcacactcaagatcagcagagtgg
aggctgaggatctgggagtttatttetgetctcaaggtacacatgttect
ccgacgtteggtggaggcaccaagetggaaatcaaacgggetgatgetge
accaactgtatccatcttceccaccateccagtgagcagttaacatetggag
gtgectcagtegtgtgettettgaacaacttcetacceccaaagacatcaat
gtcaagtggaagattgatggcagtgaacgacaaaatggcgtcecctgaacag
ttggactgatcaggacagcaaagacagcacctacagcatgagcagcacce
tcacgttgaccaaggacgagtatgaacgacataacagctatacctgtgag
gccactcacaagacatcaacttcacccattgtcaagagcttcaacaggaa

o FIG. 63
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2B4 - LC
gatattgtgatgacccagtctecetetetecctgectgtecagtettggaga 50
PCR primer
tcaagcctccatctctigeagaactagtady : 100
CbR1

Cltggtaccetgeagaagecaggecagtetccaaag 150
tlggggtcccagacaggtt 200

250

aggctgaggatctgggagtttatttetgol 1 aggt 300

CDR 1l
‘gt teggtggaggeaccaagcoctggaaatcaaacgggetgatgetge 350
constant reqion
accaactgtatccatcttcccaccatccagtgagecagttaacatcetggag 400
gtgcectcagtegtgtgettettgaacaacttetaccccaaagacatcaat 450
gtcaagtggaagattgatggcagtgaacgacaaaatggegtectgaacag 500
ttggactgatcaggacagcaaagacagcacctacagcatgagecagcacce 550
tcacgttgaccaaggacgagtatgaacgacataacagctatacctgtgag 600
gccactcacaagacatcaacttcacccattgtcaagaqcttcaacaqqaa 650
PCR primer

tagagtgt 657

FIG. 64
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1
EPITOPE REGIONS OF A THYROTROPHIN
(TSH) RECEPTOR, USES THEREOF AND
ANTIBODIES THERETO

This application is a Continuation of U.S. application Ser.
No. 10/488,074, filed Jun. 17, 2004, which is a National Stage
Application of PCT/GB2002/03831, filed Aug. 21, 2002,
which claims benefit of Serial No. 0215212.2, filed Jul. 1,
2002 in Great Britain, and also claims benefit of Serial No.
0120649.9, filed Aug. 23, 2001 in Great Britain and which
application(s) are incorporated herein by reference. A claim
of priority to all, to the extent appropriate is made.

The present invention is concerned with epitope regions of
a thyrotrophin (TSH) receptor, uses thereof and antibodies
thereto.

Thyrotrophin or thyroid stimulating hormone (TSH) is a
pituitary hormone which plays a key role in regulating the
function of the thyroid. Its release is stimulated by the hor-
mone TRH formed in the hypothalamus and controls the
formation and release of the important thyroid hormones
thyroxine (T4) and tri-iodothyronine (T3). On the basis of a
feedback mechanism, the thyroid hormone content of the
serum controls the release of TSH. The formation of T3 and
T4 by the thyroid cells is stimulated by TSH by a procedure in
which the TSH released by the pituitary binds to the TSH
receptor of the thyroid cell membrane.

In certain pathological conditions, various types of autoan-
tibodies against this TSH receptor can also be formed.
Depending on the type of these autoantibodies, either inhibi-
tion of the formation and release of T3 and T4 may occur at
the TSH receptor owing to the shielding of the TSH mol-
ecules, or, on the other hand, these thyroid hormones may be
released in an uncontrolled manner because the anti-TSH
receptor autoantibodies mimic the action of the TSH and
stimulate the synthesis and release of thyroid hormones.

Autoimmune thyroid disease (AMD) is the most common
autoimmune disease affecting different populations world-
wide. A proportion of patients with AITD, principally those
with Graves’ disease, have autoantibodies to the TSH recep-
tor substantially as hereinbefore described. The autoantibod-
ies bind to the TSH receptor and usually mimic the actions of
TSH, stimulating the thyroid gland to produce high levels of
thyroid hormones. These autoantibodies are described as hav-
ing stimulating activity. In some patients, autoantibodies bind
to the TSH receptor but do not stimulate thyroid hormone
production and are described as having blocking activity [J
Sanders, Y Oda, S-A Roberts, M Maruyama, J Furmaniak, B
Rees Smith “Understanding the thyrotrophin receptor func-
tion-structure relationship.” Bailliere’s Clinical Endocrinol-
ogy and Metabolism. Ed. T F Davies 1997 11(3): 451-479.
Pub. Bailliere Tindall, London].

Measurements of TSH receptor autoantibodies are impor-
tant in the diagnosis and management of AMTD, particularly
Graves’ disease. Currently three types of assays are used to
measure TSH receptor autoantibodies:

(a) competitive binding assays which measure the ability of
TSH receptor autoantibodies to inhibit the binding of
TSH to preparations of TSH receptor;

(b) bioassays which measure the ability of TSH receptor
autoantibodies to stimulate cells expressing the TSH
receptor in culture; and

(c) immunoprecipitation of TSH receptor preparations
with TSH receptor autoantibodies.

Measurement of TSH receptor autoantibodies using such
assays are described in references J Sanders, Y Oda, S-A
Roberts, M Maruyama, J Furmaniak, B Rees Smith “Under-
standing the thyrotrophin receptor function-structure rela-
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tionship.” Bailliere’s Clinical Endocrinology and Metabo-
lism. Ed. T F Davies 1997 11(3): 451-479. Pub. Bailliere
Tindall, London, and J Sanders, Y Oda, S Roberts, A Kiddie,
T Richards, J Bolton, V McGrath, S Walters, D Jaskolski, J
Furmaniak, B Rees Smith “The interaction of TSH receptor
autoantibodies with ‘**I-labelled TSH receptor.” Journal of
Clinical Endocrinology and Metabolism 1999 84(10):3797-
3802.

There are, however, a number of limitations associated
with the use of the above described currently available assays
for measuring TSH receptor autoantibodies. The competitive
assays of type (a) which are available in different formats are
generally sensitive, relatively easy to perform and adaptable
for routine use. However, competitive radioreceptor assays
known to date for detecting TSH receptor autoantibodies have
fundamental disadvantages of a practical nature which can be
ascribed to the fact that the binding ability of TSH receptor
preparations generally react very sensitively to changes in the
receptor or in a biomolecule bound by it. The binding of
biomolecules which are peptides or protein in nature, for
example hormones or autoantibodies, to receptors is as a rule
very complicated in nature, and the specific binding between
receptor and bio-molecule is very much more sensitive to
structural alterations, in particular of the receptor, than is the
case with a usual antigen/antibody binding pair which is the
basis of most immunoassays in which receptors are involved.
Attempts to immobilise and/or to label the TSH receptor have
as a rule led to structural alterations which have greatly
impaired the functionality of the receptor.

As far as bioassays of the type mentioned in (b) are con-
cerned, these tend to be expensive, time-consuming, require
highly skilled staff and are essentially unsuitable for routine
use.

With respect to the direct immunoprecipitation assays of
type (c), currently available such immunoprecipitation assays
do not in practice have the required sensitivity for TSH recep-
tor autoantibody detection.

The present invention alleviates the problems hitherto
associated with the prior art detection of TSH receptor
autoantibodies. More particularly, the present invention pro-
vides diagnostic methods and kits for screening for TSH
receptor autoantibodies, with improved sensitivity compared
to prior art diagnostic methods and kits, and which, if desired,
allow the use of one or more competitive binding partners or
competitors for a TSH receptor in competitive assays of the
type described above. In particular the present invention is
concerned with the use of one or more identified epitope
regions of TSH receptor in diagnostic methods and kits for
screening for TSH receptor auto antibodies.

There is provided by the present invention, therefore, for
use in diagnosis or therapy of autoimmune disease associated
with an immune reaction to a TSH receptor, a polypeptide
sequence comprising part or all of the primary structural
conformation (that is a continuous sequence of amino acid
residues) of one or more TSH receptor epitopes with which
autoantibodies and/or lymphocytes produced in response to a
TSH receptor interact (suitably under conditions that allow
interaction of a TSH receptor with such autoantibodies or
lymphocytes), said polypeptide sequence comprising, con-
sisting of or consisting essentially of the primary structural
conformation of one or more of the following, or one or more
variants, analogs, derivatives or fragments thereof, or vari-
ants, analogs or derivatives of such fragments:

amino acid numbers 22 to 91 of a TSH receptor;

amino acid numbers 246 to 260 of a TSH receptor;

amino acid numbers 260 to 363 of a TSH receptor; and

amino acid numbers 380 to 418 of a TSH receptor;
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(in particular said polypeptide sequence comprising, consist-
ing of or consisting essentially of the primary structural con-
formation of amino acid numbers 277 to 296 of a TSH recep-
tor, or one or more variants, analogs, derivatives or fragments
of amino acid numbers 277 to 296 of a TSH receptor, or
variants, analogs or derivatives of such fragments; and/or the
primary structural conformation of amino acid numbers 246
to 260 of a TSH receptor, or one or more variants, analogs,
derivatives or fragments of amino acid numbers 246 to 260 of
a TSH receptor, or variants, analogs or derivatives of such
fragments);

wherein autoantibodies and/or lymphocytes produced in
response to a TSH receptor interact (suitably under condi-
tions that allow interaction of a TSH receptor with such
autoantibodies or lymphocytes) with said polypeptide
sequence, so as to enable said diagnosis or therapy.

More particularly, there is provided by the present inven-
tion for use in diagnosis or therapy of autoimmune disease
associated with an immune reaction to a TSH receptor, a
polypeptide sequence comprising, consisting of or consisting
essentially of part or all of the primary structural conforma-
tion of one or more TSH receptor epitopes with which autoan-
tibodies produced in response to a TSH receptor interact
(suitably under conditions that allow interaction of a TSH
receptor with such autoantibodies), said polypeptide
sequence comprising, consisting of or consisting essentially
of the primary structural conformation of one or more of the
following, or one or more variants, analogs, derivatives or
fragments thereof, or variants, analogs or derivatives of such
fragments:

amino acid numbers 22 to 91 of a TSH receptor;

amino acid numbers 246 to 260 of a TSH receptor;

amino acid numbers 260 to 363 of a TSH receptor; and

amino acid numbers 380 to 418 of a TSH receptor;

(in particular said polypeptide sequence comprising, consist-
ing of or consisting essentially of the primary structural con-
formation of amino acid numbers 277 to 296 of a TSH recep-
tor, or one or more variants, analogs, derivatives or fragments
of amino acid numbers 277 to 296 of a TSH receptor, or
variants, analogs or derivatives of such fragments; and/or the
primary structural conformation of amino acid numbers 246
to 260 of a TSH receptor, or one or more variants, analogs,
derivatives or fragments of amino acid numbers 246 to 260 of
a TSH receptor, or variants, analogs or derivatives of such
fragments);

wherein autoantibodies produced in response to a TSH recep-
tor interact (suitably under conditions that allow interaction
of a TSH receptor with such autoantibodies) with said
polypeptide sequence, so as to enable said diagnosis or
therapy.

Alternatively, there is provided by the present invention for
use in diagnosis or therapy of autoimmune disease associated
with an immune reaction to a TSH receptor, a polypeptide
sequence comprising, consisting of or consisting essentially
of part or all of the primary structural conformation of one or
more TSH receptor epitopes with which lymphocytes pro-
duced in response to a TSH receptor interact (suitably under
conditions that allow interaction of a TSH receptor with such
lymphocytes), said polypeptide sequence comprising, con-
sisting of or consisting essentially of the primary structural
conformation of one or more of the following, or one or more
variants, analogs, derivatives or fragments thereof or variants,
analogs or derivatives of such fragments:

amino acid numbers 22 to 91 of a TSH receptor;

amino acid numbers 246 to 260 of a TSH receptor;

amino acid numbers 260 to 363 of a TSH receptor; and

amino acid numbers 380 to 418 of a TSH receptor;
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(in-particular said polypeptide sequence comprising, consist-
ing of or consisting essentially of the primary structural con-
formation of amino acid numbers 277 to 296 of a TSH recep-
tor, or one or more variants, analogs, derivatives or fragments
of amino acid numbers 277 to 296 of a TSH receptor, or
variants, analogs or derivatives of such fragments; and/or the
primary structural conformation of amino acid numbers 246
to 260 of a TSH receptor, or one or more variants, analogs,
derivatives or fragments of amino acid numbers 246 to 260 of
a TSH receptor, or variants, analogs or derivatives of such
fragments);

wherein lymphocytes produced in response to a TSH receptor
interact (suitably under conditions that allow interaction of a
TSH receptor with such lymphocytes) with said polypeptide
sequence, so as to enable said diagnosis or therapy.

The present invention further provides for use in diagnosis
or therapy of autoimmune disease associated with an immune
reaction to a TSH receptor, a polypeptide sequence compris-
ing, consisting of or consisting essentially of part or all of the
primary structural conformation of one or more TSH receptor
epitopes with which autoantibodies and/or lymphocytes pro-
duced in response to a TSH receptor interact (suitably under
conditions that allow interaction of a TSH receptor with such
autoantibodies or lymphocytes), said polypeptide sequence
comprising, consisting of or consisting essentially of the pri-
mary structural conformation of one or more of the following,
or one or more variants, analogs, derivatives or fragments
thereof, or variants, analogs or derivatives of such fragments:

amino acid numbers 22 to 91 of a TSH receptor;

amino acid numbers 246 to 260 of a TSH receptor;

amino acid numbers 260 to 363 of a TSH receptor; and

amino acid numbers 380 to 418 of a TSH receptor;
as depicted in any one of the amino acid sequences of any of
FIGS. 1, 3,5 and 7, (in particular said polypeptide sequence
comprising, consisting of or consisting essentially of the pri-
mary structural conformation of amino acid numbers 277 to
296 of a TSH receptor as depicted in any one of the amino acid
sequences of FIG. 5, or one or more variants, analogs, deriva-
tives or fragments of amino acid numbers 277 to 296 ofa TSH
receptor as depicted in any one of the amino acid sequences of
FIG. 5, or variants, analogs or derivatives of such fragments;
and/or the primary structural conformation of amino acid
numbers 246 to 260 of a TSH receptor as depicted in any one
of the amino acid sequences of FIG. 3, or one or more vari-
ants, analogs, derivatives or fragments of amino acid numbers
246 to 260 of a TSH receptor as depicted in any one of the
amino acid sequences of FIG. 3, or variants, analogs or
derivatives of such fragments);
wherein autoantibodies and/or lymphocytes produced in
response to a TSH receptor interact (suitably under condi-
tions that allow interaction of a TSH receptor with such
autoantibodies or lymphocytes) with said polypeptide
sequence, so as to enable said diagnosis or therapy.

More particularly, the present invention further provides
for use in diagnosis or therapy of autoimmune disease asso-
ciated with an immune reaction to a TSH receptor, a polypep-
tide sequence comprising, consisting of or consisting essen-
tially of part or all of the primary structural conformation of
one or more TSH receptor epitopes with which autoantibod-
ies produced in response to a TSH receptor interact (suitably
under conditions that allow interaction of a TSH receptor with
such autoantibodies), said polypeptide sequence comprising,
consisting of or consisting essentially of the primary struc-
tural conformation of one or more of the following, or one or
more variants, analogs, derivatives or fragments thereof or
variants, analogs or derivatives of such fragments:
amino acid numbers 22 to 91 of a TSH receptor;
amino acid numbers 246 to 260 of a TSH receptor;
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amino acid numbers 260 to 363 of a TSH receptor; and
amino acid numbers 380 to 418 of a TSH receptor;

as depicted in any one of the amino acid sequences of any of
FIGS. 1, 3,5 and 7, (in particular said polypeptide sequence
comprising, consisting of or consisting essentially of the pri-
mary structural conformation of amino acid numbers 277 to
296 of a TSH receptor as depicted in any one of the amino acid
sequences of FIG. 5, or one or more variants, analogs, deriva-
tives or fragments of amino acid numbers 277 to 296 ofa TSH
receptor as depicted in any one of the amino acid sequences of
FIG. 5, or variants, analogs or derivatives of such fragments;
and/or the primary structural conformation of amino acid
numbers 246 to 260 of a TSH receptor as depicted in any one
of the amino acid sequences of FIG. 3, or one or more vari-
ants, analogs, derivatives or fragments of amino acid numbers
246 to 260 of a TSH receptor as depicted in any one of the
amino acid sequences of FIG. 3, or variants, analogs or
derivatives of such fragments);

wherein autoantibodies produced in response to a TSH recep-
tor interact (suitably under conditions that allow interaction
of a TSH receptor with such autoantibodies) with said
polypeptide sequence, so as to enable said diagnosis or
therapy.

The present invention further provides for use in diagnosis
or therapy of autoimmune disease associated with an immune
reaction to a TSH receptor, a polypeptide sequence compris-
ing, consisting of or consisting essentially of part or all of the
primary structural conformation of one or more TSH receptor
epitopes with which lymphocytes produced in response to a
TSH receptor interact (suitably under conditions that allow
interaction of a TSH receptor with such lymphocytes), said
polypeptide sequence comprising, consisting of or consisting
essentially of the primary structural conformation of one or
more of the following, or one or more variants, analogs,
derivatives or fragments thereof, or variants, analogs or
derivatives of such fragments:

amino acid numbers 22 to 91 of a TSH receptor;

amino acid numbers 246 to 260 of a TSH receptor;

amino acid numbers 260 to 363 of a TSH receptor; and

amino acid numbers 380 to 418 of a TSH receptor;

as depicted in any one of the amino acid sequences of any of
FIGS. 1, 3, 5 and 7, (in particular said polypeptide sequence
comprising, consisting of or consisting essentially of the pri-
mary structural conformation of amino acid numbers 277 to
296 of a TSH receptor as depicted in any one of the amino acid
sequences of FIG. 5, or one or more variants, analogs, deriva-
tives or fragments of amino acid numbers 277 to 296 ofa TSH
receptor as depicted in any one of the amino acid sequences of
FIG. 5, or variants, analogs or derivatives of such fragments;
and/or the primary structural conformation of amino acid
numbers 246 to 260 of a TSH receptor as depicted in any one
of the amino acid sequences of FIG. 3, or one or more vari-
ants, analogs, derivatives or fragments of amino acid numbers
246 to 260 of a TSH receptor as depicted in any one of the
amino acid sequences of FIG. 3, or variants, analogs or
derivatives of such fragments);

wherein lymphocytes produced in response to a TSH receptor
interact (suitably under conditions that allow interaction of a
TSH receptor with such lymphocytes) with said polypeptide
sequence, so as to enable said diagnosis or therapy.

More preferably, it is generally preferred that such diag-
nostic or therapeutic use employs a polypeptide sequence or
sequences comprising, consisting of or consisting essentially
of the primary structural conformation of one or more of the
following, or one or more variants, analogs, derivatives or
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fragments thereof, or variants, analogs or derivatives of such
fragments:

amino acid numbers 32 to 41 of a TSH receptor;

amino acid numbers 36 to 42 of a TSH receptor;

amino acid numbers 247 to 260 of a TSH receptor;

amino acid numbers 277 to 296 of a TSH receptor; and

amino acid numbers 381 to 385 of a TSH receptor;

(in particular said polypeptide sequence comprising, consist-
ing of or consisting essentially of the primary structural con-
formation of amino acid numbers 277 to 296 of a TSH recep-
tor, or one or more variants, analogs, derivatives or fragments
of amino acid numbers 277 to 296 of a TSH receptor, or
variants, analogs or derivatives of such fragments; and/or the
primary structural conformation of amino acid numbers 247
to 260 of a TSH receptor, or one or more variants, analogs,
derivatives or fragments of amino acid numbers 247 to 260 of
a TSH receptor, or variants, analogs or derivatives of such
fragments).

In particular, it is generally preferred according to the
present invention that such diagnostic or therapeutic use
employs amino acid numbers 277 to 296 of a TSH receptor, or
one or more variants, analogs, derivatives or fragments
thereof, or variants, analogs or derivatives of such fragments.

In particular, it is generally preferred according to the
present invention that such diagnostic or therapeutic use
employs amino acid numbers 246 to 260 of a TSH receptor, or
one or more variants, analogs, derivatives or fragments
thereof, or variants, analogs or derivatives of such fragments.

In particular, it is generally preferred according to the
present invention that such diagnostic or therapeutic use
employs amino acid numbers 247 to 260 of a TSH receptor, or
one or more variants, analogs, derivatives or fragments
thereof, or variants, analogs or derivatives of such fragments.

A particularly preferred such diagnostic or therapeutic use
according to the present invention, comprises for use in diag-
nosis or therapy of autoimmune disease associated with an
immune reaction to a TSH receptor:

(i) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
tural conformation of one or more TSH receptor
epitopes with which autoantibodies and/or lymphocytes
produced in response to a TSH receptor interact (suit-
ably under conditions that allow interaction of a TSH
receptor with such autoantibodies or lymphocytes), said
polypeptide sequence comprising, consisting of or con-
sisting essentially of the primary structural conforma-
tion of amino acid numbers 277 to 296 of a TSH recep-
tor, or one or more variants, analogs, derivatives or
fragments of amino acid numbers 277 to 296 of a TSH
receptor, or variants, analogs or derivatives of such frag-
ments; and

(i1) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
tural conformation of one or more further TSH receptor
epitopes with which autoantibodies and/or lymphocytes
produced in response to a TSH receptor interact (suit-
ably under conditions that allow interaction of a TSH
receptor with such autoantibodies or lymphocytes), said
polypeptide sequence comprising, consisting of or con-
sisting essentially of the primary structural conforma-
tion of amino acid numbers 246 to 260 of a TSH recep-
tor, or one or more variants, analogs, derivatives or
fragments of amino acid numbers 246 to 260 of a TSH
receptor, or variants, analogs or derivatives of such frag-
ments;

wherein autoantibodies and/or lymphocytes produced in
response to a TSH receptor interact (suitably under condi-



US 8,298,771 B2

7

tions that allow interaction of a TSH receptor with such
autoantibodies or lymphocytes) with said polypeptide
sequences, so as to enable said diagnosis or therapy.

More particularly, such diagnostic or therapeutic use may

comprise:

(i) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
tural conformation of one or more TSH receptor
epitopes with which autoantibodies produced in
response to a TSH receptor interact (suitably under con-
ditions that allow interaction of a TSH receptor with
such autoantibodies), said polypeptide sequence com-
prising, consisting of or consisting essentially of the
primary structural conformation of amino acid numbers
277 to 296 of a TSH receptor, or one or more variants,
analogs, derivatives or fragments of amino acid numbers
277 to 296 of a TSH receptor, or variants, analogs or
derivatives of such fragments; and

(i) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
tural conformation of one or more further TSH receptor
epitopes with which autoantibodies produced in
response to a TSH receptor interact (suitably under con-
ditions that allow interaction of a TSH receptor with
such autoantibodies), said polypeptide sequence com-
prising, consisting of or consisting essentially of the
primary structural conformation of amino acid numbers
246 to 260 of a TSH receptor, or one or more variants,
analogs, derivatives or fragments of amino acid numbers
246 to 260 of a TSH receptor, or variants, analogs or
derivatives of such fragments;

wherein autoantibodies produced in response to a TSH recep-
tor interact (suitably under conditions that allow interaction
of a TSH receptor with such autoantibodies) with said
polypeptide sequences, so as to enable said diagnosis or
therapy.

Alternatively, such diagnostic or therapeutic use may com-

prise:

(i) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
tural conformation of one or more TSH receptor
epitopes with which lymphocytes produced in response
to a TSH receptor interact (suitably under conditions
that allow interaction of a TSH receptor with such lym-
phocytes), said polypeptide sequence comprising, con-
sisting of or consisting essentially of the primary struc-
tural conformation of amino acid numbers 277 to 296 of
aTSH receptor, or one or more variants, analogs, deriva-
tives or fragments of amino acid numbers 277 to 296 of
a TSH receptor, or variants, analogs or derivatives of
such fragments; and

(ii) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
tural conformation of one or more further TSH receptor
epitopes with which lymphocytes produced in response
to a TSH receptor interact (suitably under conditions
that allow interaction of a TSH receptor with such lym-
phocytes), said polypeptide sequence comprising, con-
sisting of or consisting essentially of the primary struc-
tural conformation of amino acid numbers 246 to 260 of
aTSH receptor, or one or more variants, analogs, deriva-
tives or fragments of amino acid numbers 246 to 260 of
a TSH receptor, or variants, analogs or derivatives of
such fragments;

wherein lymphocytes produced in response to a TSH receptor
interact (suitably under conditions that allow interaction of a
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TSH receptor with such lymphocytes) with said polypeptide
sequences, so as to enable said diagnosis or therapy.

A particularly preferred diagnostic or therapeutic use
according to the present invention, comprises for use in diag-
nosis or therapy of autoimmune disease associated with an
immune reaction to a TSH receptor:

(i) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
tural conformation of one or more TSH receptor
epitopes with which autoantibodies and/or lymphocytes
produced in response to a TSH receptor interact (suit-
ably under conditions that allow interaction of a TSH
receptor with such autoantibodies or lymphocytes), said
polypeptide sequence comprising, consisting of or con-
sisting essentially of the primary structural conforma-
tion of amino acid numbers 277 to 296 of a TSH receptor
as depicted in any one of the amino acid sequences of
FIG. 5, or one or more variants, analogs, derivatives or
fragments of amino acid numbers 277 to 296 of a TSH
receptor as depicted in any one of the amino acid
sequences of FIG. 5, or variants, analogs or derivatives
of such fragments; and

(i1) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
tural conformation of one or more filter TSH receptor
epitopes with which autoantibodies and/or lymphocytes
produced in response to a TSH receptor interact (suit-
ably under conditions that allow interaction of a TSH
receptor with such autoantibodies or lymphocytes), said
polypeptide sequence comprising, consisting of or con-
sisting essentially of the primary structural conforma-
tion of amino acid numbers 246 to 260 of a TSH receptor
as depicted in any one of the amino acid sequences of
FIG. 3, or one or more variants, analogs, derivatives or
fragments of amino acid numbers 246 to 260 of a TSH
receptor as depicted in any one of the amino acid
sequences of FIG. 3, or variants, analogs or derivatives
of such fragments;

wherein autoantibodies and/or lymphocytes produced in
response to a TSH receptor interact (suitably under condi-
tions that allow interaction of a TSH receptor with such
autoantibodies or lymphocytes) with said polypeptide
sequences, so as to enable said diagnosis or therapy.

More particularly, such diagnostic or therapeutic use may
comprise:

(1) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
tural conformation of one or more TSH receptor
epitopes with which autoantibodies produced in
response to a TSH receptor interact (suitably under con-
ditions that allow interaction of a TSH receptor with
such autoantibodies), said polypeptide sequence com-
prising, consisting of or consisting essentially of the
primary structural conformation of amino acid numbers
277 t0 296 of a TSH receptor as depicted in any one of
the amino acid sequences of FIG. 5, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 277 to 296 of a TSH receptor as depicted in any
one of the amino acid sequences of FIG. 5, or variants,
analogs or derivatives of such fragments; and

(i1) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
tural conformation of one or more flirter TSH receptor
epitopes with which autoantibodies produced in
response to a TSH receptor interact (suitably under con-
ditions that allow interaction of a TSH receptor with
such autoantibodies), said polypeptide sequence com-
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prising, consisting of or consisting essentially of the
primary structural conformation of amino acid numbers
246 10 260 of a TSH receptor as depicted in any one of
the amino acid sequences of FIG. 3, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 246 to 260 of a TSH receptor as depicted in any
one of the amino acid sequences of FIG. 3, or variants,
analogs or derivatives of such fragments;
wherein autoantibodies produced in response to a TSH recep-
tor interact (suitably under conditions that allow interaction
of a TSH receptor with such autoantibodies) with said
polypeptide sequences, so as to enable said diagnosis or
therapy.

Alternatively, such diagnostic or therapeutic use may com-

prise:

(i) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
tural conformation of one or more TSH receptor
epitopes with which lymphocytes produced in response
to a TSH receptor interact (suitably under conditions
that allow interaction of a TSH receptor with such lym-
phocytes), said polypeptide sequence comprising, con-
sisting of or consisting essentially of the primary struc-
tural conformation of amino acid numbers 277 to 296 of
a TSH receptor as depicted in any one of the amino acid
sequences of FIG. 5, or one or more variants, analogs,
derivatives or fragments of amino acid numbers 277 to
296 of a TSH receptor as depicted in any one of the
amino acid sequences of FIG. 5, or variants, analogs or
derivatives of such fragments; and

(ii) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
tural conformation of one or more further TSH receptor
epitopes with which lymphocytes produced in response
to a TSH receptor interact (suitably under conditions
that allow interaction of a TSH receptor with such lym-
phocytes), said polypeptide sequence comprising, con-
sisting of or consisting essentially of the primary struc-
tural conformation of amino acid numbers 246 to 260 of
a TSH receptor as depicted in any one of the amino acid
sequences of FIG. 3, or one or more variants, analogs,
derivatives or fragments of amino acid numbers 246 to
260 of a TSH receptor as depicted in any one of the
amino acid sequences of FIG. 3, or variants, analogs or
derivatives of such fragments;

wherein lymphocytes produced in response to a TSH receptor
interact (suitably under conditions that allow interaction of a
TSH receptor with such lymphocytes) with said polypeptide
sequences, so as to enable said diagnosis or therapy.

It may also be further preferred that the above mentioned

diagnostic or therapeutic use employing;:

(i) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
tural conformation of one or more TSH receptor
epitopes with which autoantibodies and/or lymphocytes
produced in response to a TSH receptor interact (suit-
ably under conditions that allow interaction of a TSH
receptor with such autoantibodies or lymphocytes), said
polypeptide sequence comprising, consisting of or con-
sisting essentially of the primary structural conforma-
tion of amino acid numbers 277 to 296 of a TSH recep-
tor, or one or more variants, analogs, derivatives or
fragments of amino acid numbers 277 to 296 of a TSH
receptor, or variants, analogs or derivatives of such frag-
ments; and

(ii) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
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tural conformation of one or more further TSH receptor
epitopes with which autoantibodies and/or lymphocytes
produced in response to a TSH receptor interact (suit-
ably under conditions that allow interaction of a TSH
receptor with such autoantibodies or lymphocytes), said
polypeptide sequence comprising, consisting of or con-
sisting essentially of the primary structural conforma-
tion of amino acid numbers 246 to 260 of a TSH recep-
tor, or one or more variants, analogs, derivatives or
fragments of amino acid numbers 246 to 260 of a TSH
receptor, or variants, analogs or derivatives of such frag-
ments;

further employs:

(iii) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
tural conformation of one or more further TSH receptor
epitopes with which autoantibodies and/or lymphocytes
produced in response to a TSH receptor interact (suit-
ably under conditions that allow interaction of a TSH
receptor with such autoantibodies or lymphocytes), said
polypeptide sequence comprising, consisting of or con-
sisting essentially of the primary structural conforma-
tion of amino acid numbers 381 to 385 of'a TSH recep-
tor, or one or more variants, analogs, derivatives or
fragments of amino acid numbers 381 to 385 of a TSH
receptor, or variants, analogs or derivatives of such frag-
ments.

More particularly, such preferred diagnostic or therapeutic

use employs:

(1) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
tural conformation of one or more TSH receptor
epitopes with which autoantibodies and/or lymphocytes
produced in response to a TSH receptor interact (suit-
ably under conditions that allow interaction of a TSH
receptor with such autoantibodies or lymphocytes), said
polypeptide sequence comprising, consisting of or con-
sisting essentially of the primary structural conforma-
tion of amino acid numbers 277 to 296 of a TSH receptor
as depicted in any one of the amino acid sequences of
FIG. 5, or one or more variants, analogs, derivatives or
fragments of amino acid numbers 277 to 296 of a TSH
receptor as depicted in any one of the amino acid
sequences of FIG. 5, or variants, analogs or derivatives
of such fragments;

(i) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
tural conformation of one or more further TSH receptor
epitopes with which autoantibodies and/or lymphocytes
produced in response to a TSH receptor interact (suit-
ably under conditions that allow interaction of a TSH
receptor with such autoantibodies or lymphocytes), said
polypeptide sequence comprising, consisting of or con-
sisting essentially of the primary structural conforma-
tion of amino acid numbers 246 to 260 of a TSH receptor
as depicted in any one of the amino acid sequences of
FIG. 3, or one or more variants, analogs, derivatives or
fragments of amino acid numbers 246 to 260 of a TSH
receptor as depicted in any one of the amino acid
sequences of FIG. 3, or variants, analogs or derivatives
of such fragments; and

(iii) a polypeptide sequence comprising, consisting of or
consisting essentially of part or all of the primary struc-
tural conformation of one or more further TSH receptor
epitopes with which autoantibodies and/or lymphocytes
produced in response to a TSH receptor interact (suit-
ably under conditions that allow interaction of a TSH
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receptor with such autoantibodies or lymphocytes), said
polypeptide sequence comprising, consisting of or con-
sisting essentially of the primary structural conforma-
tion of amino acid numbers 381 to 385 of a TSH receptor
as depicted in any one of the amino acid sequences of
FIG. 7, or one or more variants, analogs, derivatives or
fragments of amino acid numbers 381 to 385 of a TSH
receptor as depicted in any one of the amino acid
sequences of FIG. 7, or variants, analogs or derivatives
of such fragments.

As will be appreciated from the accompanying Figures, the
above mentioned amino acid sequences can be of human,
porcine, bovine, canine, feline, mouse, rat or ovine origin, and
the specific amino acid sequences in each of the above men-
tioned species are hereinafter described in greater detail with
reference to FIGS. 1, 3, 5, and 7.

There also provided by the present invention one or more
TSH receptor epitopes with which autoantibodies and/or
lymphocytes produced in response to a TSH receptor interact
(suitably under conditions that allow interaction of a TSH
receptor with such autoantibodies or lymphocytes), said one
or more TSH receptor epitopes comprising, consisting of or
consisting essentially of one or more of the following, or one
or more variants, analogs, derivatives or fragments thereof or
variants, analogs or derivatives of such fragments:

amino acid numbers 22 to 91 of a TSH receptor;

amino acid numbers 246 to 260 of a TSH receptor;

amino acid numbers 260 to 363 of a TSH receptor; and

amino acid numbers 380 to 418 of a TSH receptor;

(in particular amino acid numbers 277 to 296 of a TSH recep-
tor, or one or more variants, analogs, derivatives or fragments
of amino acid numbers 277 to 296 of a TSH receptor, or
variants, analogs or derivatives of such fragments; or amino
acid numbers 246 to 260 of a TSH receptor, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 246 to 260 of a TSH receptor, or variants, analogs or
derivatives of such fragments).

More particularly, there is provided by the present inven-
tion one or more TSH receptor epitopes with which autoan-
tibodies produced in response to a TSH receptor interact
(suitably under conditions that allow interaction of a TSH
receptor with such autoantibodies), said one or more TSH
receptor epitopes comprising, consisting of or consisting
essentially of one or more of the following, or one or more
variants, analogs, derivatives or fragments thereof, or vari-
ants, analogs or derivatives of such fragments:
amino acid numbers 22 to 91 of'a TSH receptor;

amino acid numbers 246 to 260 of a TSH receptor;

amino acid numbers 260 to 363 of a TSH receptor; and

amino acid numbers 380 to 418 of a TSH receptor;

(in particular amino acid numbers 277 to 296 of a TSH recep-
tor, or one or more variants, analogs, derivatives or fragments
of amino acid numbers 277 to 296 of a TSH receptor, or
variants, analogs or derivatives of such fragments; or amino
acid numbers 246 to 260 of a TSH receptor, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 246 to 260 of a TSH receptor, or variants, analogs or
derivatives of such fragments).

Alternatively, there is provided by the present invention
one or more TSH receptor epitopes with which lymphocytes
produced in response to a TSH receptor interact (suitably
under conditions that allow interaction of a TSH receptor with
such lymphocytes), said one or more TSH receptor epitopes
comprising, consisting of or consisting essentially of one or
more of the following, or one or more variants, analogs,
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derivatives or fragments thereof, or variants, analogs or
derivatives of such fragments:

amino acid numbers 22 to 91 of a TSH receptor;

amino acid numbers 246 to 260 of a TSH receptor;

amino acid numbers 260 to 363 of a TSH receptor; and

amino acid numbers 380 to 418 of a TSH receptor;

(in particular amino acid numbers 277 to 296 of a TSH recep-
tor, or one or more variants, analogs, derivatives or fragments
of amino acid numbers 277 to 296 of a TSH receptor, or
variants, analogs or derivatives of such fragments; or amino
acid numbers 246 to 260 of a TSH receptor, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 246 to 260 of a TSH receptor, or variants, analogs or
derivatives of such fragments).

The present invention further provides one or more TSH
receptor epitopes with which autoantibodies and/or lympho-
cytes produced in response to a TSH receptor interact (suit-
ably under conditions that allow interaction of'a TSH receptor
with such autoantibodies or lymphocytes), said one or more
TSH receptor epitopes comprising, consisting of or consist-
ing essentially of one or more of the following, or one or more
variants, analogs, derivatives or fragments thereof, or vari-
ants, analogs or derivatives of such fragments:

amino acid numbers 22 to 91 of a TSH receptor;

amino acid numbers 246 to 260 of a TSH receptor;

amino acid numbers 260 to 363 of a TSH receptor; and

amino acid numbers 380 to 418 of a TSH receptor;
as depicted in any one of the amino acid sequences of any of
FIGS. 1, 3,5 and 7, (in particular amino acid numbers 277 to
296 of a TSH receptor as depicted in any one of the amino acid
sequences of FIG. 5, or one or more variants, analogs, deriva-
tives or fragments of amino acid numbers 277 to 296 ofa TSH
receptor as depicted in any one of the amino acid sequences of
FIG. 5, or variants, analogs or derivatives of such fragments;
or amino acid numbers 246 to 260 of a TSH receptor as
depicted in any one of the amino acid sequences of FIG. 3, or
one or more variants, analogs, derivatives or fragments of
amino acid numbers 246 to 260 of a TSH receptor as depicted
in any one of the amino acid sequences of FIG. 3, or variants,
analogs or derivatives of such fragments).

More particularly, the present invention further provides
one or more TSH receptor epitopes with which autoantibod-
ies produced in response to a TSH receptor interact (suitably
under conditions that allow interaction of a TSH receptor with
such autoantibodies), said one or more TSH receptor epitopes
comprising, consisting of or consisting essentially of one or
more of the following, or one or more variants, analogs,
derivatives or fragments thereof or variants, analogs or
derivatives of such fragments:

amino acid numbers 22 to 91 of a TSH receptor;

amino acid numbers 246 to 260 of a TSH receptor;

amino acid numbers 260 to 363 of a TSH receptor; and

amino acid numbers 380 to 418 of a TSH receptor;
as depicted in any one of the amino acid sequences of any of
FIGS. 1, 3,5 and 7, (in particular amino acid numbers 277 to
296 of a TSH receptor as depicted in any one of the amino acid
sequences of FIG. 5, or one or more variants, analogs, deriva-
tives or fragments of amino acid numbers 277 to 296 ofa TSH
receptor as depicted in any one of the amino acid sequences of
FIG. 5, or variants, analogs or derivatives of such fragments;
or amino acid numbers 246 to 260 of a TSH receptor as
depicted in any one of the amino acid sequences of FIG. 3, or
one or more variants, analogs, derivatives or fragments of
amino acid numbers 246 to 260 of a TSH receptor as depicted
in any one of the amino acid sequences of FIG. 3, or variants,
analogs or derivatives of such fragments).
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The present invention further provides one or more TSH
receptor epitopes with which lymphocytes produced in
response to a TSH receptor interact (suitably under condi-
tions that allow interaction of a TSH receptor with such lym-
phocytes), said TSH receptor epitopes comprising, consisting
of or consisting essentially of one or more of the following, or
one or more variants, analogs, derivatives or fragments
thereof, or variants, analogs or derivatives of such fragments:

amino acid numbers 22 to 91 of a TSH receptor;

amino acid numbers 246 to 260 of a TSH receptor;

amino acid numbers 260 to 363 of a TSH receptor; and

amino acid numbers 380 to 418 of a TSH receptor;

as depicted in any one of the amino acid sequences of any of
FIGS. 1, 3, 5 and 7, (in particular amino acid numbers 277 to
296 of a TSH receptor as depicted in any one of the amino acid
sequences of FIG. 5, or one or more variants, analogs, deriva-
tives or fragments of amino acid numbers 277 to 296 ofa TSH
receptor as depicted in any one of the amino acid sequences of
FIG. 5, or variants, analogs or derivatives of such fragments;
or amino acid numbers 246 to 260 of a TSH receptor as
depicted in any one of the amino acid sequences of FIG. 3, or
one or more variants, analogs, derivatives or fragments of
amino acid numbers 246 to 260 of a TSH receptor as depicted
in any one of the amino acid sequences of FIG. 3, or variants,
analogs or derivatives of such fragments).

More preferably, it is generally preferred that one or more
TSH receptor epitopes comprise one or more of the follow-
ing, or one or more variants, analogs, derivatives or fragments
thereof, or variants, analogs or derivatives of such fragments:

amino acid numbers 32 to 41 of a TSH receptor;

amino acid numbers 36 to 42 of a TSH receptor;

amino acid numbers 247 to 260 of a TSH receptor;

amino acid numbers 277 to 296 of a TSH receptor; and

amino acid numbers 381 to 385 of a TSH receptor;

(in particular amino acid numbers 277 to 296 of a TSH recep-
tor, or one or more variants, analogs, derivatives or fragments
of amino acid numbers 277 to 296 of a TSH receptor, or
variants, analogs or derivatives of such fragments; or amino
acid numbers 247 to 260 of a TSH receptor, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 247 to 260 of a TSH receptor, or variants, analogs or
derivatives of such fragments).

A particularly preferred TSH receptor epitope according to
the present invention comprises, consists of or consists essen-
tially of amino acid numbers 277 to 296 of a TSH receptor, or
one or more variants, analogs, derivatives or fragments
thereof, or variants, analogs or derivatives of such fragments,
with which autoantibodies and/or lymphocytes produced in
response to a TSH receptor can interact (suitably under con-
ditions that allow interaction of a TSH receptor with such
autoantibodies or lymphocytes).

A particularly preferred TSH receptor epitope according to
the present invention comprises, consists of or consists essen-
tially of amino acid numbers 246 to 260 of a TSH receptor, or
one or more variants, analogs, derivatives or fragments
thereof, or variants, analogs or derivatives of such fragments,
with which autoantibodies and/or lymphocytes produced in
response to a TSH receptor can interact (suitably under con-
ditions that allow interaction of a TSH receptor with such
autoantibodies or lymphocytes).

A particularly preferred TSH receptor epitope according to
the present invention comprises, consists of or consists essen-
tially of amino acid numbers 247 to 260 of a TSH receptor, or
one or more variants, analogs, derivatives or fragments
thereof, or variants, analogs or derivatives of such fragments,
with which autoantibodies and/or lymphocytes produced in
response to a TSH receptor can interact (suitably under con-
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ditions that allow interaction of a TSH receptor with such
autoantibodies or lymphocytes).

There is also provided by the present invention a polypep-
tide with which autoantibodies and/or lymphocytes produced
in response to a TSH receptor can interact (suitably under
conditions that allow interaction of a TSH receptor with such
autoantibodies or lymphocytes) and which comprises, con-
sists of or consists essentially of part or all of the primary
structural conformation of one or more epitopes of a TSH
receptor with which autoantibodies and/or lymphocytes pro-
duced in response to a TSH receptor can interact (suitably
under conditions that allow interaction of a TSH receptor with
such autoantibodies or lymphocytes), which polypeptide
comprises, consists of or consists essentially of the primary
structural conformation of one or more of the following, or
one or more variants, analogs, derivatives or fragments
thereof, or variants, analogs or derivatives of such fragments:

amino acid numbers 22 to 91 of a TSH receptor;

amino acid numbers 246 to 260 of a TSH receptor;

amino acid numbers 260 to 363 of a TSH receptor; and

amino acid numbers 380 to 418 of a TSH receptor;

(in particular amino acid numbers 277 to 296 of a TSH recep-
tor, or one or more variants, analogs, derivatives or fragments
of amino acid numbers 277 to 296 of a TSH receptor, or
variants, analogs or derivatives of such fragments; and/or
amino acid numbers 246 to 260 of a TSH receptor, or one or
more variants, analogs, derivatives or fragments of amino
acid numbers 246 to 260 of a TSH receptor, or variants,
analogs or derivatives of such fragments), with which autoan-
tibodies and/or lymphocytes produced in response to a TSH
receptor can interact (suitably under conditions that allow
interaction of a TSH receptor with such autoantibodies or
lymphocytes), with the exception of a full length TSH recep-
tor.

More particularly, there is provided by the present inven-
tion a polypeptide with which autoantibodies produced in
response to a TSH receptor can interact (suitably under con-
ditions that allow interaction of a TSH receptor with such
autoantibodies) and which comprises, consists of or consists
essentially of part or all of the primary structural conforma-
tion (that is a continuous sequence of amino acid residues) of
one or more epitopes of a TSH receptor with which autoan-
tibodies produced in response to a TSH receptor can interact
(suitably under conditions that allow interaction of a TSH
receptor with such autoantibodies), which polypeptide com-
prises, consists of or consists essentially of the primary struc-
tural conformation of one or more of the following, or one or
more variants, analogs, derivatives or fragments thereof, or
variants, analogs or derivatives of such fragments:

amino acid numbers 22 to 91 of a TSH receptor;

amino acid numbers 246 to 260 of a TSH receptor;

amino acid numbers 260 to 363 of a TSH receptor; and

amino acid numbers 380 to 418 of a TSH receptor;

(in particular amino acid numbers 277 to 296 of a TSH recep-
tor, or one or more variants, analogs, derivatives or fragments
of amino acid numbers 277 to 296 of a TSH receptor, or
variants, analogs or derivatives of such fragments; and/or
amino acid numbers 246 to 260 of a TSH receptor, or one or
more variants, analogs, derivatives or fragments of amino
acid numbers 246 to 260 of a TSH receptor, or variants,
analogs or derivatives of such fragments), with which autoan-
tibodies produced in response to a TSH receptor can interact
(suitably under conditions that allow interaction of a TSH
receptor with such autoantibodies), with the exception of a
full length TSH receptor. Alternatively, there is provided by
the present invention a polypeptide with which lymphocytes
produced in response to a TSH receptor can interact (suitably
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under conditions that allow interaction of a TSH receptor with
such lymphocytes) and which comprises, consists of or con-
sists essentially of part or all of the primary structural con-
formation (that is a continuous sequence of amino acid resi-
dues) of one or more epitopes of a TSH receptor with which
lymphocytes produced in response to a TSH receptor can
interact (suitably under conditions that allow interaction of a
TSH receptor with such lymphocytes), which polypeptide
comprises, consists of or consists essentially of the primary
structural conformation of one or more of the following, or
one or more variants, analogs, derivatives or fragments
thereof, or variants, analogs or derivatives of such fragments:
amino acid numbers 22 to 91 of a TSH receptor;

amino acid numbers 246 to 260 of a TSH receptor;

amino acid numbers 260 to 363 of a TSH receptor; and

amino acid numbers 380 to 418 of a TSH receptor;

(in particular amino acid numbers 277 to 296 of a TSH recep-
tor, or one or more variants, analogs, derivatives or fragments
of amino acid numbers 277 to 296 of a TSH receptor, or
variants, analogs or derivatives of such fragments; and/or
amino acid numbers 246 to 260 of a TSH receptor, or one or
more variants, analogs, derivatives or fragments of amino
acid numbers 246 to 260 of a TSH receptor, or variants,
analogs or derivatives of such fragments), with which lym-
phocytes produced in response to a TSH receptor can interact
(suitably under conditions that allow interaction of a TSH
receptor with such lymphocytes), with the exception of a full
length TSH receptor.

The present invention further provides a polypeptide with
which autoantibodies and/or lymphocytes produced in
response to a TSH receptor can interact (suitably under con-
ditions that allow interaction of a TSH receptor with such
autoantibodies or lymphocytes) and which comprises, con-
sists of or consists essentially of part or all of the primary
structural conformation of one or more epitopes of a TSH
receptor with which autoantibodies and/or lymphocytes pro-
duced in response to a TSH receptor can interact (suitably
under conditions that allow interaction of a TSH receptor with
such autoantibodies or lymphocytes), which polypeptide
comprises, consists of or consists essentially of the primary
structural conformation of one or more of the following, or
one or more variants, analogs, derivatives or fragments
thereof or variants, analogs or derivatives of such fragments:

amino acid numbers 22 to 91 of a TSH receptor;

amino acid numbers 246 to 260 of a TSH receptor;

amino acid numbers 260 to 363 of a TSH receptor; and

amino acid numbers 380 to 418 of a TSH receptor;

as depicted in any one of the amino acid sequences of any of
FIGS. 1, 3, 5 and 7, (in particular amino acid numbers 277 to
296 of'a TSH receptor as depicted in any one of the amino acid
sequences of FIG. 5, or one or more variants, analogs, deriva-
tives or fragments of amino acid numbers 277 to 296 ofa TSH
receptor as depicted in any one of the amino acid sequences of
FIG. 5, or variants, analogs or derivatives of such fragments;
and/or amino acid numbers 246 to 260 of a TSH receptor as
depicted in any one of the amino acid sequences of FIG. 3, or
one or more variants, analogs, derivatives or fragments of
amino acid numbers 246 to 260 of a TSH receptor as depicted
in any one of the amino acid sequences of FIG. 3, or variants,
analogs or derivatives of such fragments), with which autoan-
tibodies and/or lymphocytes produced in response to a TSH
receptor can interact (suitably under conditions that allow
interaction of a TSH receptor with such autoantibodies or
lymphocytes), with the exception of a full length TSH recep-
tor.

More particularly, the present invention further provides a
polypeptide with which autoantibodies produced in response
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to a TSH receptor can interact (suitably under conditions that
allow interaction of a TSH receptor with such autoantibodies)
and which comprises, consists of or consists essentially of
part or all of the primary structural conformation of one or
more epitopes of a TSH receptor with which autoantibodies
produced in response to a TSH receptor can interact (suitably
under conditions that allow interaction of a TSH receptor with
such autoantibodies), which polypeptide comprises, consists
of or consists essentially of the primary structural conforma-
tion of one or more of the following, or one or more variants,
analogs, derivatives or fragments thereof, or variants, analogs
or derivatives of such fragments:

amino acid numbers 22 to 91 of a TSH receptor;

amino acid numbers 246 to 260 of a TSH receptor;

amino acid numbers 260 to 363 of a TSH receptor; and

amino acid numbers 380 to 418 of a TSH receptor;
as depicted in any one of the amino acid sequences of any of
FIGS. 1, 3,5 and 7, (in particular amino acid numbers 277 to
296 of a TSH receptor as depicted in any one of the amino acid
sequences of FIG. 5, or one or more variants, analogs, deriva-
tives or fragments of amino acid numbers 277 to 296 ofa TSH
receptor as depicted in any one of the amino acid sequences of
FIG. 5, or variants, analogs or derivatives of such fragments;
and/or amino acid numbers 246 to 260 of a TSH receptor as
depicted in any one of the amino acid sequences of FIG. 3, or
one or more variants, analogs, derivatives or fragments of
amino acid numbers 246 to 260 of a TSH receptor as depicted
in any one of the amino acid sequences of FIG. 3, or variants,
analogs or derivatives of such fragments), with which autoan-
tibodies produced in response to a TSH receptor can interact
(suitably under conditions that allow interaction of a TSH
receptor with such autoantibodies), with the exception of a
full length TSH receptor.

The present invention further provides a polypeptide with
which lymphocytes produced in response to a TSH receptor
can interact (suitably under conditions that allow interaction
of'a TSH receptor with such lymphocytes) and which com-
prises, consists of or consists essentially of part or all of the
primary structural conformation of one or more epitopes of a
TSH receptor with which lymphocytes produced in response
to a TSH receptor can interact (suitably under conditions that
allow interaction of a TSH receptor with such lymphocytes),
which polypeptide comprises, consists of or consists essen-
tially of the primary structural conformation of one or more of
the following, or one or more variants, analogs, derivatives or
fragments thereof or variants, analogs or derivatives of such
fragments:

amino acid numbers 22 to 91 of a TSH receptor,

amino acid numbers 246 to 260 of a TSH receptor,

amino acid numbers 260 to 363 of a TSH receptor; and

amino acid numbers 380 to 418 of a TSH receptor;
as depicted in any one of the amino acid sequences of any of
FIGS. 1, 3,5 and 7, (in particular amino acid numbers 277 to
296 of a TSH receptor as depicted in any one of the amino acid
sequences of FIG. 5, or one or more variants, analogs, deriva-
tives or fragments of amino acid numbers 277 to 296 ofa TSH
receptor as depicted in any one of the amino acid sequences of
FIG. 5, or variants, analogs or derivatives of such fragments;
and/or amino acid numbers 246 to 260 of a TSH receptor as
depicted in any one of the amino acid sequences of FIG. 3, or
one or more variants, analogs, derivatives or fragments of
amino acid numbers 246 to 260 of a TSH receptor as depicted
in any one of the amino acid sequences of FIG. 3, or variants,
analogs or derivatives of such fragments), with which lym-
phocytes produced in response to a TSH receptor can interact
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(suitably under conditions that allow interaction of a TSH
receptor with such lymphocytes), with the exception of a full
length TSH receptor.

More preferably, itis generally preferred thata polypeptide
according to the present invention can comprise part or all of
the primary structural conformation of one or more epitopes
of'a TSH receptor with which autoantibodies and/or lympho-
cytes produced in response to a TSH receptor can interact
(suitably under conditions that allow interaction of a TSH
receptor with such autoantibodies or lymphocytes) and as
such comprises, consists of or consists essentially of the
primary structural conformation of one or more of the follow-
ing, or one or more variants, analogs, derivatives or fragments
thereof or variants, analogs or derivatives of such fragments,
with which autoantibodies and/or lymphocytes produced in
response to a TSH receptor can interact (suitably under con-
ditions that allow interaction of a TSH receptor with such
autoantibodies or lymphocytes):

amino acid numbers 32 to 41 of a TSH receptor,

amino acid numbers 36 to 42 of a TSH receptor,

amino acid numbers 247 to 260 of a TSH receptor,

amino acid numbers 277 to 296 of a TSH receptor; and

amino acid numbers 381 to 385 of a TSH receptor.

Preferably a polypeptide according to the present invention
comprises, consists of or consists essentially of, amino acid
numbers 277 to 296 of a TSH receptor, or one or more vari-
ants, analogs, derivatives or fragments thereof, or variants,
analogs or derivatives of such fragments.

Preferably a polypeptide according to the present invention
comprises, consists of or consists essentially of, amino acid
numbers 246 to 260 of a TSH receptor, or one or more vari-
ants, analogs, derivatives or fragments thereof, or variants,
analogs or derivatives of such fragments.

Preferably a polypeptide according to the present invention
comprises, consists of or consists essentially of, amino acid
numbers 247 to 260 of a TSH receptor, or one or more vari-
ants, analogs, derivatives or fragments thereof, or variants,
analogs or derivatives of such fragments.

It is also preferred according to the present invention that
there is provided a polypeptide with which autoantibodies
and/or lymphocytes produced in response to a TSH receptor
can interact (suitably under conditions that allow interaction
of'a TSH receptor with such autoantibodies or lymphocytes)
and which comprises part or all of the primary structural
conformation of TSH receptor epitopes with which autoanti-
bodies and/or lymphocytes produced in response to a TSH
receptor can interact (suitably under conditions that allow
interaction of a TSH receptor with such autoantibodies or
lymphocytes), which polypeptide comprises, consists of or
consists essentially of:

(i) the primary structural conformation of amino acid num-
bers 277 to 296 of a TSH receptor, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 277 to 296 of a TSH receptor, or variants,
analogs or derivatives of such fragments, with which
autoantibodies and/or lymphocytes produced in
response to a TSH receptor can interact (suitably under
conditions that allow interaction of a TSH receptor with
such autoantibodies or lymphocytes); and

(ii) the primary structural conformation of amino acid
numbers 246 to 260 of a TSH receptor, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 246 to 260 of a TSH receptor, or variants,
analogs or derivatives of such fragments, with which
autoantibodies and/or lymphocytes produced in
response to a TSH receptor can interact (suitably under
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conditions that allow interaction of a TSH receptor with
such autoantibodies or lymphocytes);
with the exception of a full length TSH receptor.

More particularly, there is provided by the present inven-
tion a polypeptide with which autoantibodies produced in
response to a TSH receptor can interact (suitably under con-
ditions that allow interaction of a TSH receptor with such
autoantibodies) and which comprises part or all of the pri-
mary structural conformation of TSH receptor epitopes with
which autoantibodies produced in response to a TSH receptor
can interact (suitably under conditions that allow interaction
of'a TSH receptor with such autoantibodies), which polypep-
tide comprises, consists of or consists essentially of:

(i) the primary structural conformation of amino acid num-
bers 277 to 296 of a TSH receptor, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 277 to 296 of a TSH receptor, or variants,
analogs or derivatives of such fragments, with which
autoantibodies produced in response to a TSH receptor
can interact (suitably under conditions that allow inter-
action of a TSH receptor with such autoantibodies); and

(i1) the primary structural conformation of amino acid
numbers 246 to 260 of a TSH receptor, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 246 to 260 of a TSH receptor, or variants,
analogs or derivatives of such fragments, with which
autoantibodies produced in response to a TSH receptor
can interact (suitably under conditions that allow inter-
action of a TSH receptor with such autoantibodies);

with the exception of a full length TSH receptor.

Alternatively, there is provided by the present invention a
polypeptide with which lymphocytes produced in response to
a TSH receptor can interact (suitably under conditions that
allow interaction of a TSH receptor with such lymphocytes)
and which comprises part or all of the primary structural
conformation of TSH receptor epitopes with which lympho-
cytes produced in response to a TSH receptor can interact
(suitably under conditions that allow interaction of a TSH
receptor with such lymphocytes), which polypeptide com-
prises, consists of or consists essentially of:

(i) the primary structural conformation of amino acid num-
bers 277 to 296 of a TSH receptor, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 277 to 296 of a TSH receptor, or variants,
analogs or derivatives of such fragments, with which
lymphocytes produced in response to a TSH receptor
can interact (suitably under conditions that allow inter-
action of a TSH receptor with such lymphocytes); and

(ii) the primary structural conformation of amino acid
numbers 246 to 260 of a TSH receptor, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 246 to 260 of a TSH receptor, or variants,
analogs or derivatives of such fragments, with which
lymphocytes produced in response to a TSH receptor
can interact (suitably under conditions that allow inter-
action of a TSH receptor with such lymphocytes);

with the exception of a full length TSH receptor.

The present invention further provides a polypeptide with
which autoantibodies and/or lymphocytes produced in
response to a TSH receptor can interact (suitably under con-
ditions that allow interaction of a TSH receptor with such
autoantibodies or lymphocytes) and which comprises part or
all of the primary structural conformation of epitopes of a
TSH receptor with which autoantibodies and/or lymphocytes
produced in response to a TSH receptor can interact (suitably
under conditions that allow interaction of a TSH receptor with
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such autoantibodies or lymphocytes), which polypeptide
comprises, consists of or consists essentially of:

(i) the primary structural conformation of amino acid num-
bers 277 to 296 of a TSH receptor as depicted in any one
of the amino acid sequences of FIG. 5, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 277 to 296 of a TSH receptor as depicted in any
one of the amino acid sequences of FIG. 5, or variants,
analogs or derivatives of such fragments, with which
autoantibodies and/or lymphocytes produced in
response to a TSH receptor can interact (suitably under
conditions that allow interaction of a TSH receptor with
such autoantibodies or lymphocytes); and

(ii) the primary structural conformation of amino acid
numbers 246 to 260 of a TSH receptor as depicted in any
one of the amino acid sequences of FIG. 3, or one or
more variants, analogs, derivatives or fragments of
amino acid numbers 246 to 260 of a TSH receptor as
depicted in any one of the amino acid sequences of FIG.
3, or variants, analogs or derivatives of such fragments,
with which autoantibodies and/or lymphocytes pro-
duced in response to a TSH receptor can interact (suit-
ably under conditions that allow interaction of a TSH
receptor with such autoantibodies or lymphocytes);

with the exception of a fill length TSH receptor.

More particularly, the present invention further provides a
polypeptide with which autoantibodies produced in response
to a TSH receptor can interact (suitably under conditions that
allow interaction of a TSH receptor with such autoantibodies)
and which comprises part or all of the primary structural
conformation of TSH rector epitopes with which autoanti-
bodies produced in response to a TSH receptor can interact
(suitably under conditions that allow interaction of a TSH
receptor with such autoantibodies), which polypeptide com-
prises, consists of or consists essentially of:

(1) the primary structural conformation of amino acid num-
bers 277 to 296 of a TSH receptor as depicted in any one
of the amino acid sequences of FIG. 5, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 277 to 296 of a TSH receptor as depicted in any
one of the amino acid sequences of FIG. 5, or variants,
analogs or derivatives of such fragments, with which
autoantibodies produced in response to a TSH receptor
can interact (suitably under conditions that allow inter-
action of a TSH receptor with such autoantibodies); and

(ii) the primary structural conformation of amino acid
numbers 246 to 260 of a TSH receptor as depicted in any
one of the amino acid sequences of FIG. 3, or one or
more variants, analogs, derivatives or fragments of
amino acid numbers 246 to 260 of a TSH receptor as
depicted in any one of the amino acid sequences of FIG.
3, or variants, analogs or derivatives of such fragments,
with which autoantibodies produced in response to a
TSH receptor can interact (suitably under conditions
that allow interaction of a TSH receptor with such auto
antibodies);

with the exception of a full length TSH receptor.

The present invention further provides a polypeptide with
which lymphocytes produced in response to a TSH receptor
can interact (suitably under conditions that allow interaction
of a TSH receptor with such lymphocytes) and which com-
prises part or all of the primary structural conformation of
TSH receptor epitopes with which lymphocytes produced in
response to a TSH receptor can interact (suitably under con-
ditions that allow interaction of a TSH receptor with such
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lymphocytes), which polypeptide comprises, consists of or
consists essentially of:

(i) the primary structural conformation of amino acid num-
bers 277 to 296 of a TSH receptor as depicted in any one
of the amino acid sequences of FIG. 5, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 277 to 296 of a TSH receptor as depicted in any
one of the amino acid sequences of FIG. 5, or variants,
analogs or derivatives of such fragments, with which
lymphocytes produced in response to a TSH receptor
can interact (suitably under conditions that allow inter-
action of a TSH receptor with such lymphocytes); and

(i1) the primary structural conformation of amino acid
numbers 246 to 260 of a TSH receptor as depicted in any
one of the amino acid sequences of FIG. 3, or one or
more variants, analogs, derivatives or fragments of
amino acid numbers 246 to 260 of a TSH receptor as
depicted in any one of the amino acid sequences of FIG.
3, or variants, analogs or derivatives of such fragments,
with which lymphocytes produced in response to a TSH
receptor can interact (suitably under conditions that
allow interaction of a TSH receptor with such lympho-
cytes);

with the exception of a full length TSH receptor.

It is also preferred according to the present invention that
there is provided a polypeptide with which autoantibodies
and/or lymphocytes produced in response to a TSH receptor
can interact (suitably under conditions that allow interaction
of'a TSH receptor with such autoantibodies or lymphocytes)
and which comprises part or all of the primary structural
conformation of TSH receptor epitopes with which autoanti-
bodies and/or lymphocytes produced in response to a TSH
receptor can interact (suitably under conditions that allow
interaction of a TSH receptor with such autoantibodies or
lymphocytes), which polypeptide comprises, consists of or
consists essentially of:

(1) the primary structural conformation of amino acid num-
bers 277 to 296 of a TSH receptor, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 277 to 296 of a TSH receptor, or variants,
analogs or derivatives of such fragments, with which
autoantibodies and/or lymphocytes produced in
response to a TSH receptor can react (suitably under
conditions that allow interaction of a TSH receptor with
such autoantibodies or lymphocytes);

(1) the primary structural conformation of amino acid
numbers 246 to 260 of a TSH receptor, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 246 to 260 of a TSH receptor, or variants,
analogs or derivatives of such fragments, with which
autoantibodies and/or lymphocytes produced in
response to a TSH receptor can interact (suitably under
conditions that allow interaction of a TSH receptor with
such autoantibodies or lymphocytes); and

(iii) the primary structural conformation of amino acid
numbers 381 to 385 of a TSH receptor, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 381 to 385 of a TSH receptor, or variants,
analogs or derivatives of such fragments, with which
autoantibodies and/or lymphocytes produced in
response to a TSH receptor can interact (suitably under
conditions that allow interaction of a TSH receptor with
such autoantibodies or lymphocytes);

with the exception of a full length TSH receptor.

More particularly, the present invention further provides a
polypeptide with which autoantibodies and/or lymphocytes
produced in response to a TSH receptor can interact (suitably
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under conditions that allow interaction of a TSH receptor with
such autoantibodies or lymphocytes) and which comprises
part or all of the primary structural conformation of epitopes
of'a TSH receptor with which autoantibodies and/or lympho-
cytes produced in response to a TSH receptor can interact
(suitably under conditions that allow interaction of a TSH
receptor with such autoantibodies or lymphocytes), which
polypeptide comprises, consists of or consists essentially of:

(i) the primary structural conformation of amino acid num-
bers 277 to 296 of a TSH receptor as depicted in any one
of the amino acid sequences of FIG. 5, or one or more
variants, analogs, derivatives or fragments of amino acid
numbers 277 to 296 of a TSH receptor as depicted in any
one of the amino acid sequences of FIG. 5, or variants,
analogs or derivatives of such fragments, with which
autoantibodies and/or lymphocytes produced in
response to a TSH receptor can interact (suitably under
conditions that allow interaction of a TSH receptor with
such autoantibodies or lymphocytes);

(ii) the primary structural conformation of amino acid
numbers 246 to 260 of a TSH receptor as depicted in any
one of the amino acid sequences of FIG. 3, or one or
more variants, analogs, derivatives or fragments of
amino acid numbers 246 to 260 of a TSH receptor as
depicted in any one of the amino acid sequences of FIG.
3, or variants, analogs or derivatives of such fragments,
with which autoantibodies and/or lymphocytes pro-
duced in response to a TSH receptor can interact (suit-
ably under conditions that allow interaction of a TSH
receptor with such autoantibodies or lymphocytes);

(iii) the primary structural conformation of amino acid
numbers 381 to 385 of a TSH receptor as depicted in any
one of the amino acid sequences of FIG. 7, or one or
more variants, analogs, derivatives or fragments of
amino acid numbers 381 to 385 of a TSH receptor as
depicted in any one of the amino acid sequences of FIG.
7, or variants, analogs or derivatives of such fragments,
with which autoantibodies and/or lymphocytes pro-
duced in response to a TSH receptor can interact (suit-
ably under conditions that allow interaction of a TSH
receptor with such autoantibodies or lymphocytes);

with the exception of a full length TSH receptor.

As will be appreciated from the accompanying Figures,
such amino acid sequences can be of human, porcine, bovine,
canine, feline, mouse, rat or ovine origin, and the specific
amino acid sequences in each of the above mentioned species
are hereinafter described in greater detail with reference to
FIGS. 1, 3, 5, and 7. Suitably, in the case where polypeptides
according to the second aspect of the present invention com-
prise amino acid sequences corresponding to part or all of the
primary structural conformation of more than one epitope of
a TSH receptor, the respective amino acid sequences corre-
sponding to part or all of the primary structural conformation
of respective epitopes may be separated by linker amino acid
sequences so as to preferably provide the respective amino
acid sequences in a conformation, arrangement or sequence
that resembles or substantially resembles a conformation,
arrangement or sequence of amino acids as present in an
active site of a TSH receptor, and/or can be effective in pro-
viding the above referred to respective amino acid sequences
of a TSH receptor in a conformation, arrangement or
sequence optimal for interaction with autoantibodies and/or
lymphocytes as described herein.

Preferred polypeptide sequences and polypeptides accord-
ing to the present invention comprise, consist of, or consist
essentially of, the specifically referred to amino acid num-
bered sequences of a TSH receptor as respectively shown in
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any of accompanying FIG. 1, 3, 5 or 7. As indicated above,
however, the present invention also covers “variants”, “ana-
logs”, “derivatives” and “fragments” of specific amino acid
sequences described herein and the terms “variants”, “ana-
logs”, “derivatives” and “fragments” as used herein when
referring to polypeptide sequences and polypeptides accord-
ing to the present invention (such as polypeptides having a
primary structural conformation of specified amino acids as
described herein with reference to the accompanying Fig-
ures) can be characterised as polypeptide sequences and
polypeptides which retain essentially the same biological
function or activity (in terms of autoantibody and/or lympho-
cyte interaction as described herein) as polypeptide
sequences and polypeptides having a primary structural con-
formation of specified amino acids as described herein with
reference to the accompanying Figures. Suitably, variants,
analogs, derivatives and fragments, or variants, analogs or
derivatives of the fragments as described herein can have a
primary structural conformation of amino acids as seen in the
accompanying Figures in which several or a few (such as 5 to
10, 1 to 5 or 1 to 3) amino acid residues are substituted,
deleted or added, in any combination. Especially preferred
among these are silent substitutions, additions are deletions
which do not alter or substantially alter the biological activity
or function of polypeptides according to the present invention
as specifically described above. Conservative substitutions
can be preferred as hereinafter described in greater detail.

More particularly, variants, analogs or derivatives of
polypeptides having a primary structural conformation of
specified amino acids as described herein with reference to
the accompanying Figures may be:

(i) ones in which one or more of the amino acid residues are
substituted with a conserved or non-conserved amino
acid residue (preferably a conserved amino acid resi-
due); or

(i) ones in which one or more of the amino acid resides
includes a substituent group; or

(iii) ones which further comprise additional amino acids
that can be effective in providing the above referred to
amino acid numbers of a TSH receptor that are present in
a polypeptide of the present invention in a conformation,
arrangement or sequence that resembles or substantially
resembles a conformation, arrangement or sequence of
amino acids as present in an active site of a TSH recep-
tor, and/or can be effective in providing the above
referred to amino acid numbers of a TSH receptor that
are present in a polypeptide of the present invention in a
conformation, arrangement or sequence optimal for
interaction with autoantibodies and/or lymphocytes as
described herein.

Such variants, derivatives and analogs are deemed to be
within the scope of those skilled in the art from the teachings
herein.

Typically, variants, analogs or derivatives can be those that
vary from a reference (such as polypeptides having a primary
structural conformation of specified amino acids as described
herein with reference to the accompanying Figures) by con-
servative amino acid substitutions. Such substitutions are
those that substitute a given amino acid in a polypeptide by
another amino acid of like characteristics. Typically seen as
conservative substitutions are the replacements, one for
another, among the aliphatic amino acids A, V, L and J; among
the hydroxyl residues S and T; among the acidic residues D
and E; among the amide residues N and Q; among the basic
residues K and R; and among the aromatic residues F and Y.

It may be preferred that variants, analogs or derivatives as
provided by the present invention are ones which further
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comprise additional amino acids that can be effective in pro-
viding the above referred to amino acid numbers of a TSH
receptor that are present in a polypeptide of the present inven-
tion in a conformation, arrangement or sequence that
resembles or substantially resembles a conformation,
arrangement or sequence of amino acids as present in an
active site of a TSH receptor, and/or can be effective in pro-
viding the above referred to amino acid numbers of a TSH
receptor that are present in a polypeptide of the present inven-
tion in a conformation, arrangement or sequence optimal for
interaction with autoantibodies and/or lymphocytes as
described herein.

More particularly, the term “fragment” as used herein
denotes a polypeptide having an amino acid sequence that
entirely is the same as part but not all of the amino acid
sequence of a polypeptide having a primary structural con-
formation of specified amino acids—as described herein with
reference to the accompanying Figures, and variants or
derivatives thereof and such fragments may be “free stand-
ing”, i.e. not part of or fused to other amino acids or polypep-
tides, or they may be comprised within a larger polypeptide of
which they form a part or region. As will be appreciated,
fragments according to the present invention comprise or
contain the primary structural conformation of amino acids
present in one or more epitopes of a TSH receptor as
described herein so as to be capable of interaction with
autoantibodies and/or lymphocytes as described herein.

Polypeptides of the present invention, therefore, include
polypeptides having a primary structural conformation of
specified amino acids as described herein with reference to
the accompanying Figures as well as polypeptides (namely
variants, analogs and derivatives as referred to above) having
at least 70% identity to polypeptides having a primary struc-
tural conformation of specified amino acids as described
herein with reference to the accompanying Figures, prefer-
ably at least 80% identity to the polypeptides having a pri-
mary structural conformation of specified amino acids as
described herein with reference to the accompanying Figures,
and more preferably at least 90% identity to polypeptides
having a primary structural conformation of specified amino
acids as described herein with reference to the accompanying
Figures and still more preferably at least 95% identity to
polypeptides having a primary structural conformation of
specified amino acids as described herein with reference to
the accompanying Figures and also includes fragments of
such polypeptides substantially as referred to above.

A polypeptide according to the present invention is suit-
ably obtained by, or is obtainable by, expression of a poly-
nucleotide according to the present invention substantially as
hereinafter described. Alternatively, the polypeptides of the
invention can be synthetically produced by conventional pep-
tide synthesisers employing techniques which are well
known in the art. A polypeptide according to the present
invention so obtained can be advantageous in being free from
association with other eukaryotic polypeptides or contami-
nants which might otherwise be associated therewith in its
natural environment.

Polypeptides according to the present invention substan-
tially as herein described can be expressed in various systems
generating recombinant proteins. For example, for expres-
sionin E. coli, cDNA coding for the appropriate polypeptides
according to the present invention can be cloned into a vector,
such as pET22, pMEXS8, pGEX2T or pQE8IL His or an
equivalent. In the case of expression in yeast (for example
Saccharomyces cerevisiae or Schizosaccharomyces pombe),
vectors such as pYES2, pESP2 or pYES2/CT or an equiva-
lent, can be employed. AcMNPV (Bac-N-Blue) vector or an
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equivalent can be used for expression in insect cells and
pRC/CMYV, pcDNA3.1 vectors or an equivalent can be used
for expression in mammalian cells, such as Chinese Hamster
Ovary (CHO) cells. A polypeptide according to the present
invention can be expressed as a discrete protein, or as a fusion
protein linked to, for example, glutathione S transferase
(GST) or poly histidine linker. For a discrete protein, affinity
column chromatography purification using a mouse mono-
clonal antibody to the relevant part of a polypeptide according
to the present invention coupled to a Sepharose particle can be
used. If a polypeptide according to the present invention is
fused to GST, glutathione Sepharose chromatography purifi-
cation can be used to isolate the fusion protein. Specific
proteases can be used to separate GST from a polypeptide
according to the present invention and a second round of
glutathione Sepharose chromatography can be used to sepa-
rate GST from a polypeptide according to the present inven-
tion. In the case of peptides linked to poly histidine linker, the
purification can be carried out using immobilised metal affin-
ity chromatography.

The present invention further provides a process of prepar-
ing a polypeptide substantially as hereinbefore described,
which process comprises:

(i) providing a host cell substantially as hereinbefore

described;

(i) growing the host cell; and

(iii) recovering a polypeptide according to the present
invention therefrom.

Recovery of a polypeptide according to the present inven-
tion can typically employ conventional isolation and purifi-
cation techniques, such as chromatographic separations or
immunological separations, known to one of ordinary skill in
the art.

In accordance with a further aspect of the present inven-
tion, there is provided a polynucleotide comprising:

(1) a nucleotide sequence encoding a polypeptide substan-

tially as hereinbefore described;

(i) a nucleotide sequence encoding a polypeptide substan-
tially as hereinbefore described, which polypeptide
comprises an amino acid sequence or sequences of
specified amino acid numbers of a TSH receptor which
is or arm defined by reference to any of FIGS. 1, 3, 5 and
7,

(ii1) a nucleotide sequence encoding a polypeptide of (ii),
which nucleotide sequence comprises nucleotide bases
encoding the above mentioned specified amino acid
numbers of a TSH receptor which are defined by refer-
ence to any of FIGS. 1, 3, 5, and 7, and which nucleotide
bases are defined by reference to any of FIGS. 2,4, 6 and
8

(iv) a nucleotide sequence differing from the sequence of
(iii) in codon sequence due to the degeneracy of the
genetic code;

(v) anucleotide sequence comprising an allelic variation of
the sequence of (iii);

(vi) a nucleotide sequence comprising a fragment of any of
the sequences of (i), (ii), (iii), (iv) or (v); or

(vii) a nucleotide sequence which hybridizes under strin-
gent conditions to any of the sequences of (i), (ii), (iii),
(@iv), (v) or (vi).

The nucleotide bases of a polynucleotide according to the
present invention, encoding the above mentioned epitope
regions of a polypeptide according to the present invention,
can be summarised as follows.
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Amino Acid Numbers Nucleotide Numbers

22-91 64-273

3271 94-123

362 106-126
246-260 736-780
247-260 739-780
260-363 778-1089
277-296 829-888
380-418 1138-1254
381-385 1141-1155

Polynucleotides of the present invention may be in the
form of DNA, including, for instance, cDNA, synthetic DNA
and genomic DNA appropriately obtained by cloning or pro-
duced by chemical synthetic techniques or by a combination
thereof A preferred embodiment of the present invention pref-
erably comprises cDNA or synthetic DNA.

The coding sequence which encodes a polypeptide accord-
ing to the present invention may be identical to the coding
sequence of a polynucleotide as referred to above in (iii) and
defined by reference to any of FIGS. 2, 4, 6 and 8. It also may
be a polynucleotide with a different sequence, which, as a
result of the redundancy (degeneracy) of the genetic code,
encodes a polypeptide according to the present invention.

The present invention further relates to variants of the
herein above described polynucleotides which encode for
polypeptides having a primary structural conformation of
specified amino acids as described herein with reference to
the accompanying Figures, variants, analogs, derivatives or
fragments thereof, or variants, analogs or derivatives of the
fragments and substantially as hereinbefore described in
greater detail. A variant of the polynucleotide may be a natu-
rally occurring variant such as a naturally occurring allelic
variant, or it may be a variant that is not known to occur
naturally. Such non-naturally occurring variants of the poly-
nucleotide may be made by mutagenesis techniques.

Among the variants in this regard are variants that differ
from the aforementioned polynucleotides by nucleotide sub-
stitutions, deletions or additions. The substitutions, deletions
oradditions may involve one or more nucleotides. Alterations
in the coding regions may produce conservative or non-con-
servative amino acid substitutions, deletions or additions,
again substantially as hereinbefore described.

Variant polynucleotides according to the present invention
are suitably at least 70% identical over their entire length to a
polynucleotide encoding polypeptides having a primary
structural conformation of specified amino acids as described
herein with reference to the accompanying Figures, and poly-
nucleotides which are complementary to, or hybridise to,
such polynucleotides. Alternatively, most highly preferred
are polynucleotides that comprise a region that is at least 80%
identical over its entire length to a polynucleotide encoding a
polypeptides having a primary structural conformation of
specified amino acids as described herein with reference to
the accompanying Figures and polynucleotides which are
complementary to, or hybridise to, such polynucleotides. In
this regard, polynucleotides at least 90% identical over their
entire length to the same are particularly preferred, and
among these particularly preferred polynucleotides, those
with at least 95% identity are especially preferred. Further-
more, those with at least 97% identity are highly preferred
among those with at least 95% identity, and among these
those with at least 98% identity and at least 99% identity are
particularly highly preferred, with at least 99% identity being
the more preferred.
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Substantially as hereinbefore described the present inven-
tion further relates to polynucleotides that hybridise to the
herein above-described sequences. In this regard, the present
invention especially relates to polynucleotides which hybri-
dise under stringent conditions to the herein above-described
polynucleotides. As herein used, the term “stringent condi-
tions” means hybridisation will occur only if there is at least
95% and preferably at least 97% complementary identity
between the sequences.

The present invention also relates to vectors, which com-
prise a polynucleotide or polynucleotides of the present
invention, host cells which are genetically engineered with
vectors of the invention and the production of polypeptides of
the invention by recombinant techniques.

The present invention, therefore, further provides a bio-
logically functional vector system which carries a polynucle-
otide substantially as hereinbefore described and which is
capable of introducing the polynucleotide into the genome of
a host organism.

Host cells can be genetically engineered to incorporate
polynucleotides and express polypeptides of the present
invention and the present invention further provides a host
cell which is transformed or transfected with a polynucle-
otide, or one or more polynucleotides, or a vector system,
each substantially as herein described. The appropriate DNA
sequence may be inserted into the vector by any of a variety of
well-known and routine techniques.

According to a particularly preferred embodiment of the
present invention, there is also provided a method of screen-
ing for autoantibodies or lymphocytes produced in response
to a TSH receptor in a sample of body fluid obtained from a
subject (in particular a human) suspected of suffering from,
susceptible to, having or recovering from autoimmune dis-
ease associated with an immune reaction to a TSH receptor,
said method comprising:

(a) providing either (i) said sample of body fluid from said

subject or (ii) lymphocytes isolated from said sample;

(b) contacting said sample or isolated lymphocytes with a

polypeptide according to the present invention substan-
tially as hereinbefore described (suitably under condi-
tions that allow interaction of a TSH receptor with
autoantibodies or lymphocytes produced in response to
a TSH receptor) so as to permit said polypeptide to
interact with autoantibodies, or lymphocytes, produced
in response to a TSH receptor, and present in, or isolated
from, said sample; and

(c) monitoring the degree, or effect, of interaction of said

polypeptide with either said autoantibodies, or said lym-
phocytes, produced in response to a TSH receptor and
present in, or isolated from, said sample, thereby pro-
viding an indication of the presence of said autoantibod-
ies, or said lymphocytes, in said sample, or isolated from
said sample.

Substantially as described above, a method according to
the present invention is suitable for screening for autoanti-
bodies or lymphocytes produced in response to a TSH recep-
tor in a sample of body fluid obtained from a subject. A
method according to the present invention can, however, be
particularly adapted for use in screening for autoantibodies
produced in response to a TSH receptor in a sample of body
fluid obtained from a subject substantially as hereinafter
described in greater detail.

There is in particular provided by the present invention,
therefore, a method of screening for autoantibodies produced
in response to a TSH receptor in a sample of body fluid
obtained from a subject (in particular a human) suspected of
suffering from, susceptible to, having or recovering from



US 8,298,771 B2

27

autoimmune disease associated with an immune reaction to a
TSH receptor, said method comprising:
(a) providing said sample of body fluid from said subject;
(b) contacting said sample with a polypeptide according to
the present invention substantially as hereinbefore
described (suitably under conditions that allow interac-
tion of a TSH receptor with autoantibodies produced in
response to a TSH receptor) so as to permit said polypep-
tide to interact with autoantibodies produced inresponse
to a TSH receptor and present in said sample; and

(c) monitoring the degree of interaction of said polypeptide

with said autoantibodies produced in response to a TSH
receptor and present in said sample, thereby providing
an indication of the presence of said autoantibodies in
said sample.

A method according to the present invention may typically
employ a control, such as a sample of body fluid from a
normal subject, in other words a subject known to be without
autoimmune disease associated with an immune reaction to a
TSH receptor.

A method of screening for autoantibodies to a -TSH recep-
tor according to the present invention may comprise directly
monitoring interaction of (i) autoantibodies to a TSH receptor
present in the sample of body fluid from the subject and (ii) a
polypeptide, as provided by the present invention substan-
tially as hereinbefore described, typically by employing non-
competitive sandwich type assay techniques known in the art.

Typically, in a method according to the present invention
employing non-competitive techniques, monitoring of the
degree of interaction of (i) autoantibodies to a TSH receptor
present in the sample and (ii) a polypeptide according to the
present invention substantially as hereinbefore described, can
comprise providing labelling means either to a polypeptide
according to the present invention substantially as hereinbe-
fore described, or to a binding partner for autoantibodies to a
TSH receptor, either of which technique would enable moni-
toring of the above described interaction. For example, a
method according to the present invention may comprise
directly or indirectly labelling a polypeptide according to the
present invention substantially as hereinbefore described;
contacting the thus labelled polypeptide with a sample of
body fluid being screened for TSH receptor autoantibodies so
as to provide a mixture thereof; and adding to the mixture a
binding partner for autoantibodies to a TSH receptor (such as
an anti-IgG reagent) present in the sample of body fluid, so as
to cause precipitation of any complexes of labelled polypep-
tide and TSH receptor autoantibodies present in the mixture.
Alternatively, it may be preferred that a method according to
the present invention further comprises adding a labelled
binding partner for TSH receptor autoantibodies (such as a
labelled anti-IgG reagent, for example protein A or anti-
human IgG, or labelled full length TSH receptor or an epitope
thereof) to a mixture obtained by contacting (i) a polypeptide
according to the present invention substantially as hereinbe-
fore described immobilised to a support and (i) a sample of
body fluid being screened for autoantibodies to a TSH recep-
tor.

It may alternatively be preferred that a method of screening
for autoantibodies to a TSH receptor in the sample of body
fluid according to the present invention, utilises the principles
employed in known competitive assays. For example, a
method according to the present invention may employ at
least one competitor capable of competing with autoantibod-
ies to a TSH receptor in the interaction thereof with a
polypeptide according to the present invention substantially
as hereinbefore described.
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Typically, a competitor as employed in a competitive assay
method according to the present invention may comprise one
or more antibodies, which may be natural or partly or wholly
synthetically produced. A competitor as employed in the
present invention may alternatively comprise any other pro-
tein (for example TSH) having a binding domain or region
which is capable of competing with autoantibodies to a TSH
receptor in the interaction thereof with a polypeptide accord-
ing to the present invention substantially as hereinbefore
described. Preferably, however, a competitor as employed in
the present invention comprises a monoclonal, recombinant
or polyclonal antibody (especially a monoclonal antibody),
capable of competing with TSH receptor autoantibodies in
the interaction thereof with a polypeptide according to the
present invention substantially as hereinbefore described.

Typically, therefore, a competitive assay method according
to the present invention may further comprise providing at
least one competitor, such as a monoclonal or polyclonal
antibody, whereby in step (b) of a method as herein described
apolypeptide according to the present invention substantially
as hereinbefore described can interact with either a competi-
tor, such as a monoclonal or polyclonal antibody, or autoan-
tibodies to a TSH receptor present in said sample.

Typically monitoring in a competitive assay method
according to the present invention comprises comparing:

(i) interaction of a polypeptide according to the present
invention substantially as hereinbefore described and
one or more competitors substantially as hereinbefore
described (typically a monoclonal or polyclonal anti-
body), in the absence of said sample of body fluid being
screened (that is a suspected disease sample), optionally
in the presence of a sample of body fluid from a normal
subject, typically a subject known to be without autoim-
mune disease associated with an immune reaction to a
TSH receptor; with

(i1) interaction of a polypeptide according to the present
invention substantially as hereinbefore described and
one or more competitors substantially as hereinbefore
described (typically a monoclonal or polyclonal anti-
body), in the presence of said sample of body fluid being
screened.

Typically, the comparison involves observing a decrease in
interaction of a polypeptide according to the present inven-
tion substantially as hereinbefore described and the competi-
tor in (ii) compared to (i) so as to provide an indication of the
presence of autoantibodies to a TSH receptor in said sample.
Typically, the decrease in interaction can be observed by
directly or indirectly labelling the competitor and monitoring
any change in the interaction of the thus labelled competitor
with a polypeptide according to the present invention sub-
stantially as hereinbefore described in the absence and in the
presence of a sample of body fluid being screened for autoan-
tibodies to a TSH receptor. Suitably a polypeptide according
to the present invention substantially as hereinbefore
described may be immobilised to facilitate the above men-
tioned monitoring.

Alternatively, there is also provided by the present inven-
tion a method of screening for autoantibodies to a TSH recep-
tor in a sample of body fluid obtained from a subject (in
particular a human) suspected of suffering from, susceptible
to, having or recovering from autoimmune disease associated
with an immune reaction to a TSH receptor, said method
comprising:

(a) providing said sample of body fluid from said subject;

(b) contacting said sample with
(1) a full length TSH receptor (typically a recombinantly

obtained full length TSH receptor), and
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(ii) at least one competitor capable of competing with
autoantibodies to a TSH receptor in the interaction
thereof with a polypeptide according to the present
invention substantially as hereinbefore described,
(suitably under conditions that allow interaction of a

TSH receptor with autoantibodies to a TSH recep-
tor), so as to permit said fill length TSH receptor to
interact with either autoantibodies to a TSH recep-
tor present in said sample, or said competitor; and

(c) monitoring the interaction of said full length TSH
receptor with said autoantibodies present in said sample,
thereby providing an indication of the presence of said
autoantibodies to a TSH receptor in said sample.

The full length TSH receptor can typically be of human,
porcine, bovine, canine, feline, mouse, rat or ovine origin and
more preferably a recombinantly obtained full length TSH
receptor. A competitor for use in such an assay typically
comprises a monoclonal or polyclonal antibody (preferably
monoclonal) substantially as hereinbefore described.

Suitably a detectable label that can be employed in a
method according to the present invention can be selected
from the group consisting of enzymic labels, isotopic labels,
chemiluminescent labels, fluorescent labels, dyes and the
like.

In the case where an isotopic label (such as '*°I, '*C, *H or
333) is employed, monitoring may therefore comprise mea-
suring radioactivity dependent on binding of a polypeptide
according to the present invention substantially as hereinbe-
fore described. Radioactivity is generally measured using a
gamma counter, or liquid scintillation counter.

In the case of a method of screening for lymphocytes
according to the present invention, it is generally preferred
that lymphocytes are initially isolated from a sample of body
fluid from a subject using techniques well known to one of
ordinary skill in the art, followed by contact with a polypep-
tide according to the present invention so as to stimulate the
proliferation of the isolated lymphocytes. Monitoring of the
effect of interaction of a polypeptide according to the present
invention and such proliferating lymphocytes, typically
employs means known in the art for monitoring such prolif-
eration of lymphocytes.

According to a further particularly preferred embodiment
of the present invention, there is provided a kit for screening
for autoantibodies or lymphocytes produced in response to a
TSH receptor in a sample of body fluid obtained from a
subject (in particular a human) suspected of suffering from,
susceptible to, having or recovering from autoimmune dis-
ease associated with an immune reaction to a TSH receptor,
said kit comprising:

(a) a polypeptide according to the present invention sub-

stantially as hereinbefore described;

(b) means for contacting either (i) a sample of body fluid
obtained from said subject, or (ii) lymphocytes isolated
from a sample of body fluid obtained from said subject,
with said polypeptide according to the present invention
substantially as hereinbefore described (suitably under
conditions that allow interaction of a TSH receptor with
autoantibodies or lymphocytes produced in response to
a TSH receptor) so as to permit said polypeptide to
interact with autoantibodies, or lymphocytes, produced
in response to a TSH receptor, and present in, or isolated
from, said sample; and

(c) means for monitoring the degree, or effect, of interac-
tion of said polypeptide with either said autoantibodies,
or said lymphocytes, produced in response to a TSH
receptor and present in, or isolated from, said sample,
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thereby providing an indication of the presence of said
autoantibodies, or lymphocytes, in said sample or iso-
lated from said sample.

Substantially as described above, a kit according to the
present invention is suitable for screening for autoantibodies
or lymphocytes produced in response to a TSH receptor in a
sample of body fluid obtained from a subject. A kit according
to the present invention can, however, be particularly adapted
for use in screening for autoantibodies produced in response
to a TSH receptor in a sample of body fluid obtained from a
subject substantially as hereinafter described in greater detail.

There is in particular provided by the present invention,
therefore, a kit for screening for autoantibodies produced in
response to a TSH receptor in a sample of body fluid obtained
from a subject (in particular a human) suspected of suffering
from, susceptible to, having or recovering from autoimmune
disease associated with an immune reaction to a TSH recep-
tor, said kit comprising:

(a) a polypeptide according to the present invention sub-

stantially as hereinbefore described;

(b) means for contacting a sample of body fluid obtained
from said subject with said polypeptide according to the
present invention substantially as hereinbefore
described (suitably under conditions that allow interac-
tion of a TSH receptor with autoantibodies produced in
response to a TSH receptor) so as to permit said polypep-
tide to interact with autoantibodies produced inresponse
to a TSH receptor and present in said sample; and

(¢) means for monitoring the degree of interaction of said
polypeptide with said autoantibodies produced in
response to a TSH receptor and present in said sample,
thereby providing an indication of the presence of said
autoantibodies in said sample.

A kit according to the present invention may typically
further comprise control means, such as means for providing
a sample of body fluid from a normal subject, in other words
asubject known to be without autoimmune disease associated
with an immune reaction to a TSH receptor.

A kit for screening for autoantibodies to a TSH receptor
according to the present invention may comprise means for
directly monitoring interaction of (i) autoantibodies to a TSH
receptor present in the sample of body fluid from the subject
and (ii) a polypeptide, as provided by the present invention
substantially as hereinbefore described, typically comprising
non-competitive sandwich type assay means known in the art.

Typically, in a kit according to the present invention com-
prising non-competitive assay means, means are provided for
monitoring the degree of interaction of (i) autoantibodies to a
TSH receptor present in the sample and (ii) a polypeptide
according to the present invention substantially as hereinbe-
fore described, and can comprise labelling means provided
either to a polypeptide according to the present invention
substantially as hereinbefore described, or to a binding part-
ner for autoantibodies to a TSH receptor, either of which
would enable monitoring of the above described interaction.
For example, a kit according to the present invention may
comprise means for directly or indirectly labelling a polypep-
tide according to the present invention substantially as here-
inbefore described; means for contacting the thus labelled
polypeptide with a sample of body fluid being screened for a
TSH receptor autoantibodies so as to provide a mixture
thereof; a binding partner for autoantibodies to a TSH recep-
tor (such as an anti-Ig reagent) present in the sample of body
fluid; and means for adding the binding partner to the mixture
so as to cause precipitation of any complexes of labelled
polypeptide and TSH receptor autoantibodies present in the
mixture. Alternatively, it may be preferred that a kit according
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to the present invention further comprises a labelled binding
partner for TSH receptor autoantibodies (such as a labelled
anti-IgG reagent, for example protein A or anti-human IgG, or
labelled full length a TSH receptor or an epitope thereof) and
means for adding the labelled binding partner to a mixture
obtained by contacting (i) a polypeptide according to the
present invention substantially as hereinbefore described
immobilised to a support and (ii) a sample of body fluid being
screened for autoantibodies to a TSH receptor.

It may alternatively be preferred that a kit for screening for
autoantibodies to a TSH receptor in the sample of body fluid
according to the present invention, comprises known com-
petitive assay means. For example, a kit according to the
present invention may further comprise at least one competi-
tor capable of competing with autoantibodies to a TSH recep-
tor in the interaction thereof with a polypeptide according to
the present invention substantially as hereinbefore described.

Typically, a competitor as employed in a competitive assay
kit according to the present invention may comprise one or
more antibodies, which may be natural or partly or wholly
synthetically produced. A competitor as employed in the
present invention may alternatively comprise any other pro-
tein having a binding domain or region which is capable of
competing with autoantibodies to a TSH receptor in the inter-
action thereof with a polypeptide according to the present
invention substantially as hereinbefore described. Preferably,
however, a competitor as employed in the present invention
comprises a monoclonal or polyclonal antibody (especially a
monoclonal antibody), capable of competing with TSH
receptor autoantibodies in the interaction thereof with a
polypeptide according to the present invention substantially
as hereinbefore described.

Typically, therefore, a competitive assay kit according to
the present invention may further comprise at least one com-
petitor, such as a monoclonal or polyclonal antibody,
whereby a polypeptide according to the present invention
substantially as hereinbefore described can interact with
either a competitor, such as a monoclonal or polyclonal anti-
body, or autoantibodies to a TSH receptor present in a sample
of body fluid being screened.

Typically monitoring means in a competitive assay kit
according to the present invention comprise means for com-
paring:

(i) interaction of a polypeptide according to the present
invention substantially as hereinbefore described and
one or more competitors substantially as hereinbefore
described (typically a monoclonal or polyclonal anti-
body), in the absence of said sample of body fluid being
screened (that is a suspected disease sample), optionally
in the presence of a sample of body fluid from a normal
subject, typically a subject known to be without autoim-
mune disease associated with an immune reaction to a
TSH receptor; with

(ii) interaction of a polypeptide according to the present
invention substantially as hereinbefore described and
one or more competitors substantially as hereinbefore
described (typically a monoclonal or polyclonal anti-
body), in the presence of said sample of body fluid being
screened.

Typically, the comparison involves observing a decrease in
interaction of a polypeptide according to the present inven-
tion substantially as hereinbefore described and the competi-
tor in (ii) compared to (i) so as to provide an indication of the
presence of autoantibodies to a TSH receptor in said sample.
Typically, the decrease in interaction can be observed by
directly or indirectly labelling the competitor and monitoring
any change in the interaction of the thus labelled competitor
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with a polypeptide according to the present invention sub-
stantially as hereinbefore described in the absence and in the
presence of a sample of body fluid being screened for autoan-
tibodies to a TSH receptor. Suitably a polypeptide according
to the present invention substantially as hereinbefore
described may be immobilised to facilitate the above men-
tioned monitoring.

Alternatively, there is also provided by the present inven-
tion a kit for screening for autoantibodies to a TSH receptor in
a sample of body fluid obtained from a subject (in particular
a human) suspected of suffering from, susceptible to, having
or recovering from autoimmune disease associated with an
immune reaction to a TSH receptor, said kit comprising:

(a) a full length TSH receptor (typically a recombinantly

obtained full length TSH receptor);

(b) at least one competitor capable of competing with
autoantibodies to a TSH receptor in the interaction
thereof with a polypeptide according to the present
invention substantially as hereinbefore described,

(c) means for contacting said sample of body fluid from
said subject, said fall length TSH receptor and said com-
petitor (suitably under conditions that allow interaction
of a TSH receptor with autoantibodies to a TSH recep-
tor), so as to permit said full length TSH receptor to
interact with either autoantibodies to a TSH receptor
present in said sample, or said competitor; and

(d) means for monitoring the interaction of said full length
TSH receptor with said autoantibodies present in said
sample, thereby providing an indication of the presence
of said autoantibodies to a TSH receptor in said sample.

The full length TSH receptor can typically be of human,
porcine, bovine, canine, feline, mouse, rat or ovine origin and
more preferably a recombinantly obtained full length TSH
receptor. A competitor for use in such an assay kit typically
comprises a monoclonal or polyclonal antibody (preferably
monoclonal) substantially as hereinbefore described.

Suitably a detectable label that can be employed in a kit
according to the present invention can be selected from the
group consisting of enzymic labels, isotopic labels, chemilu-
minescent labels, fluorescent labels, dyes and the like.

In the case where an isotopic label (such as **°I, **C, *H or
358) is employed, monitoring means may therefore comprise
means for measuring radioactivity dependent on binding of a
polypeptide according to the present invention substantially
as hereinbefore described. Radioactivity is generally mea-
sured using a gamma counter, or liquid scintillation counter.

Inthe case of a kit for screening for lymphocytes according
to the present invention, it is generally preferred that means
are provided for initially isolating lymphocytes from a sample
of body fluid from a subject, using techniques well known to
one of ordinary skill in the art, and means are also provided
for contacting a polypeptide according to the present inven-
tion with such isolated lymphocytes so as to stimulate prolif-
eration of the latter by the former. Means (again known to one
of ordinary skill in the art) for monitoring the effect of inter-
action of a polypeptide according to the present invention and
such proliferating lymphocytes, are also provided in such a
kit according to the present invention.

It will be appreciated from the foregoing description that
the present invention provides assay methods and kits for
detecting autoantibodies (in particular) or lymphocytes pro-
duced in response to a TSH receptor in a sample of body fluid
substantially as hereinbefore described. The detection of such
autoantibodies and/or lymphocytes produced in response to a
TSH receptor in the sample of body fluid (or at least the level
of such autoantibodies and/or lymphocytes in the sample) is
indicative of the presence of autoimmune disease associated



US 8,298,771 B2

33

with an immune reaction to a TSH receptor in the subject
from which the sample was obtained and can, therefore,
enable the diagnosis of the likely onset or presence of autoim-
mune disease associated with an immune reaction to a TSH
receptor.

There is, therefore, further provided by the present inven-
tion a method of diagnosing the likely onset or presence of
autoimmune disease associated with an immune reaction to a
TSH receptor in a subject (in particular a human) suspected of
suffering from, susceptible to, having or recovering from,
autoimmune disease associated with an immune reaction to a
TSH receptor, the method comprising detecting autoantibod-
ies or lymphocytes produced in response to a TSH receptor in
a sample of body fluid from the subject substantially as here-
inbefore described, and whereby the detected autoantibodies
and/or lymphocytes can provide a diagnosis of the likely
onset or presence of autoimmune disease associated with an
immune reaction to a TSH receptor in the subject.

There is still further provided by the present invention a
method of delaying or preventing the onset of autoimmune
disease associated with an immune reaction to a TSH receptor
in an animal subject (in particular a human subject) suspected
of suffering from, susceptible to or recovering from autoim-
mune disease associated with an immune reaction to a TSH
receptor, which method comprises initially detecting autoan-
tibodies or lymphocytes indicative of the onset or presence of
autoimmune disease associated with an immune reaction to a
TSH receptor in a sample of body fluid obtained from the
subject substantially as hereinbefore described, thereby pro-
viding a diagnosis of the likely onset of autoimmune disease
associated with an immune reaction to a TSH receptor in the
subject, and thereafter therapeutically treating the subject so
as to delay the onset and/or prevent autoimmune disease
associated with an immune reaction to a TSH receptor.

A polypeptide according to the present invention substan-
tially as hereinbefore described is particularly suitable for use
in the therapeutic treatment of autoimmune disease associ-
ated with an immune reaction to a TSH receptor. For example,
tolerance can be achieved by administering a polypeptide
according to the present invention substantially as hereinbe-
fore described to a subject (in particular a human subject)
suspected of suffering from, susceptible to, having or recov-
ering from autoimmune disease associated with an immune
reaction to a TSH receptor.

There is, therefore, further provided by the present inven-
tion a pharmaceutical composition comprising a polypeptide
according to the present invention substantially as hereinbe-
fore described, together with a pharmaceutically acceptable
carrier, diluent or excipient therefor, wherein the polypeptide
can interact with autoantibodies and/or lymphocytes pro-
duced in response to a TSH receptor.

The present invention further provides a polypeptide
according to the present invention substantially as hereinbe-
fore described for use in the manufacture of a medicament for
the treatment of Graves’ disease.

Compositions or medicaments according to the present
invention should contain a therapeutic or prophylactic
amount of at least one polypeptide according to the present
invention in a pharmaceutically-acceptable carrier. The phar-
maceutical carrier can be any compatible, non-toxic sub-
stance suitable for delivery of the polypeptides to the patient.
Sterile water, alcohol, fats, waxes, and inert solids may be
used as the carrier. Pharmaceutically-accept able adjuvants,
buffering agents, dispersing agents and the like, may also be
incorporated into the pharmaceutical compositions. Such
compositions can contain a single polypeptide or may contain
two or more polypeptides according to the present invention.
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It may be desirable to couple a polypeptide according to the
present invention to immunoglobulins, e.g. IgG, or to lym-
phoid cells from the patient being treated in order to promote
tolerance. Such an approach is described in Bradley-Mullen,
Activation of Distinct Subsets of T Suppressor Cells with Type
IIl Pneutnococcal Polysaccharide Coupled to Syngeneic
Spleen Cells, in: IMMUNOLOGICAL TOLERANCE TO
SELF AND NON-SELF, Buttisto et al, eds., Annals N.Y.
Acad. Sci. Vol. 392, pp 156-166, 1982. Alternatively, the
polypeptides may be modified to maintain or enhance binding
to the MHC while reducing or eliminating binding to the
associated T-cell receptor. In this way, the modified polypep-
tides may compete with natural a TSH receptor to inhibit
helper T-cell activation and thus inhibit the immune response.
In all cases, care should be taken that administration of the
pharmaceutical compositions of the present invention ame-
liorate but do not potentiate the autoimmune response.

Pharmaceutical compositions according to the present
invention are useful for parenteral administration. Preferably,
the compositions will be administered parenterally, i.e. sub-
cutaneously, intramuscularly, or intravenously. Thus, the
invention provides compositions for parenteral administra-
tion to a patient, where the compositions comprise a solution
or dispersion of the polypeptides in an acceptable carrier, as
described above. The concentration of the polypeptides in the
pharmaceutical composition can vary widely, i.e. from less
than about 0.1% by weight, usually being at least about 1% by
weight to as much as 20% by weight or more. Typical phar-
maceutical compositions for intramuscular injection would
be made up to contain, for example, 1 ml of sterile buffered
water and 1 to 100/ug of a purified polypeptide of the present
invention. A typical composition for intravenous infusion
could be made up to contain 100 to 500 ml of sterile Ringer’s
solution and 100 to 500 mg of a purified polypeptide of the
present invention. Actual methods for preparing parenterally
administrable compositions are well known in the art and
described in more detail in various sources, including, for
example, Remington’s Pharmaceutical Science, 15th Edi-
tion, Mack Publishing Company, Easton, Pa. (1980).

In addition to using a polypeptide according to the present
invention directly in pharmaceutical compositions, it is also
possible to use a polypeptide according to the present inven-
tion to enhance tolerance to a TSH receptor in a subject
suspected of suffering from, susceptible to, having or recov-
ering from autoimmune disease associated with an immune
reaction to a TSH receptor, employing the following prin-
ciples. More particularly, peripheral blood lymphocytes can
be collected from the subject in a conventional manner and
stimulated by exposure to a polypeptide according to the
present invention, as defined above. Usually, other mitogens
and growth enhancers will be present, e.g., phytohemagglu-
tinin, interleukin 2, and the like. Proliferating T-helper cells
may be isolated and cloned, also under the stimulation of a
polypeptide according to the present invention. Clones which
continue to proliferate may then be used to prepare therapeu-
tic compositions for the subject. The cloned T-cells may be
attenuated, e.g. by exposure to radiation, and administered to
the subject in order to induce tolerance. Alternatively, the
T-cell receptor or portions thereof may be isolated by con-
ventional protein purification methods from the cloned
T-cells and administered to the individual. Such immuno-
therapy methods are described generally in Sinha et al. (1990)
Science 248:1380-1388.

In some cases, after a T-helper cell has been cloned as
described above, it may be possible to develop therapeutic
peptides from the T-cell receptor, where the peptides would
be beneficial for treating a patient population suspected of
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suffering from, susceptible to, having or recovering from
autoimmune disease associated with an immune reaction to a
TSH receptor. In such cases, the T-cell receptor gene may be
isolated and cloned by conventional techniques and peptides
based on the receptor produced by recombinant techniques as
described above. The recombinantly-produced peptides may
then be incorporated in pharmaceutical compositions as
described above.

There is also provided by the present invention a method of
cloning lymphocytes produced in response to a TSH receptor,
which method comprises:

providing a source of lymphocytes;

contacting the lymphocytes with a polypeptide according

to the present invention substantially as hereinbefore
described, so as to effect proliferation of said lympho-
cytes; and

isolating and cloning the proliferating lymphocytes.

The present invention also provides the use of cloned lym-
phocytes prepared as above, in the therapeutic treatment of
autoimmune disease associated with an immune reaction to a
TSH receptor. There is provided, therefore, a pharmaceutical
composition comprising cloned lymphocytes prepared as
above, together with a pharmaceutically acceptable carrier,
diluent or excipient therefor and the use of such cloned lym-
phocytes in the manufacture of a medicament for the treat-
ment of autoimmune disease associated with an immune
reaction to a TSH receptor, in particular Graves’ disease.

There is also provided by the present invention one or more
therapeutic agents identified as providing a therapeutic effect
by interaction with amino acids comprising part or all of the
primary conformation of amino acids of one or more epitopes
of a TSH receptor substantially as hereinbefore described,
and the present invention further provides one or more thera-
peutic agents for use in therapeutically interacting with amino
acids comprising part or all of the primary conformation of
amino acids of one or more epitopes of a TSH receptor sub-
stantially as hereinbefore described and as such for use in the
therapeutic treatment of an autoimmune disease associated
with an immune reaction to a TSH receptor.

There is, therefore, still further provided by the present
invention a method of treating autoimmune disease associ-
ated with an immune reaction to a TSH receptor in a subject,
which method comprises initially detecting autoantibodies or
lymphocytes produced in response to a TSH receptor in a
sample of body fluid obtained from the subject substantially
as hereinbefore described, thereby providing a diagnosis of
autoimmune disease in the subject, and administering to the
subject a therapeutically effective amount of at least one
therapeutic agent effective in the treatment of such autoim-
mune disease, such as a polypeptide according to the present
invention substantially as hereinbefore described.

The present invention also provides a method of treating
autoimmune disease associated with an immune reaction to a
TSH receptor in a subject (in particular a human subject),
which method comprises administering to the subject a thera-
peutically effective amount of a therapeutic agent identified
as providing a therapeutic effect by interaction with amino
acids comprising part or all of the primary conformation of
amino acids of one or more epitopes of a TSH receptor sub-
stantially as hereinbefore described

The amount of therapeutic agent administered will depend
on the specific autoimmune disease state being treated, pos-
sibly the age of the patient and will ultimately be at the
discretion of an attendant physician.

There is still further provided by the present invention, in
combination, a kit substantially as hereinbefore described,
together with a therapeutically effective amount of at least
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one therapeutic agent effective in the treatment of autoim-
mune disease associated with an immune reaction to a TSH
receptor substantially as hereinbefore described.

Substantially as hereinbefore described, the sample of
body fluid being screened by the present invention will typi-
cally comprise blood samples or other fluid blood fractions,
such as in particular serum samples or plasma samples, but
the sample may in principle be another biological fluid, such
as saliva or urine or solubilised tissue extracts, or may be
obtained by needle biopsy.

There is still further provided by the present invention a
binding partner for a TSH receptor, such as an antibody to a
TSH receptor, or a fragment of an antibody to a TSH receptor,
which binding partner can interact with one or more epitopes
to a TSH receptor substantially as hereinbefore described, in
particular amino acid numbers 277 to 296 of a TSH receptor.
Suitably, antibodies provided by the present invention can be
monoclonal (preferred), recombinant or polyclonal. Typi-
cally an antibody, such as a monoclonal antibody, as provided
by the present invention is in substantially purified form.

More specifically, a monoclonal antibody as provided by
the present invention can comprise any of monoclonal anti-
bodies 3C7, 2B4, 8E2, 18C5, 4D7, 16E5, 17D2, 3B3 and
14D3 or active fragments thereof, as described in the
Examples and further illustrated by the accompanying Fig-
ures. Antibodies such as 2B4, 8E2, 118C5, 4D7, 16ES5, 17D2,
3B3 and 14D3, or active fragments thereof, as described in
the Examples preferably have a high affinity for a TSH recep-
tor, such as at least about 108 molar~1. There is, therefore,
further provided by the present invention a monoclonal anti-
body having an affinity of at least about 10 molar"1 for one or
more epitopes of a TSH receptor and which epitope is pro-
vided by any one of the following amino acid sequences of a
TSH receptor:

amino acids 22 to 91 of a TSH receptor; or

amino acids 246 to 260 of a TSH receptor;
or more particularly, consists essentially of any one of the
following amino acid sequences of a TSH receptor:

amino acids 36 to 42 of a TSH receptor; or

amino acids 247 to 260 of a TSH receptor.

There is also provided by the present invention a mono-
clonal antibody having an affinity of at least about 10®
molar™" for one or more epitopes ofa TSHreceptor and which
epitope is provided by any one of the following amino acid
sequences of a TSH receptor:

amino acids 32 to 41 of a TSH receptor; or

amino acids 277 to 296 of a TSH receptor.

According to a particularly preferred embodiment of the
present invention there is provided a binding partner for a
TSH receptor, which binding partner is capable of binding to
a TSH receptor so as to stimulate the TSH receptor, which
binding partner does not comprise TSH or naturally produced
autoantibodies to the TSH receptor.

Preferably the binding partner comprises an antibody, in
particular a monoclonal or recombinant (preferably mono-
clonal) antibody, capable of binding to a TSH receptor so as to
stimulate the TSH receptor. Examples of monoclonal anti-
bodies disclosed herein which stimulate a TSH receptor in
this way include 4D7, 16ES5, 17D2 and 14D3.

In a preferred case the present invention provides a binding
partner for a TSH receptor, which binding partner is capable
of binding to the TSH receptor so as to stimulate the TSH
receptor and which comprises:
anantibody V,, domain selected from the group consisting of:

Vdomains as shown in any one of FIG. 10, 14,18, 22, 42,

46 or50,aV ,domain comprising one or more V, CDRs
with an amino acid sequence corresponding to a V,
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CDR as shown in FIG. 10, a V;domain comprising one
or more V, CDRs with an amino acid sequence corre-
sponding to aV,CDR as shownin FIG. 14, aV ; domain
comprising one or more V,; CDRs with an amino acid
sequence corresponding to a V,, CDR as shown in FIG.
18, a V,; domain comprising one or more V; CDRs with
an amino acid sequence corresponding to a V,, CDR as
shown in FIG. 22, a V,domain comprising one or more
V,,CDRs with an amino acid sequence corresponding to
aV,CDR as shown in FIG. 42, aV,; domain comprising
one or more V, CDRs with an amino acid sequence
corresponding to a V,, CDR as shown in FIG. 46, and a
V; domain comprising one or more V,; CDRs with an
amino acid sequence corresponding to a V,, CDR as
shown in FIG. 50; and/or
anantibody V, domain selected from the group consisting of:
V, domains as shown in any one of FIG. 12, 16, 20, 24, 44,
48 or 52, aV,; domain comprising one or more V, CDRs
with an amino acid sequence correspondingtoaV,; CDR
as shown in FIG. 12, a V; domain comprising one or
more V, CDRs with an amino acid sequence corre-
sponding to aV; CDR as shown in FIG. 16, aV; domain
comprising one or more V, CDRs with an amino acid
sequence corresponding to a V, CDR as shown in FIG.
20, a V; domain comprising one or more V; CDRs with
an amino acid sequence corresponding to a V, CDR as
shown in FI1G. 24, a V; domain comprising one or more
V, CDRs with an amino acid sequence corresponding to
aV,; CDR as shown in FIG. 44, a V; domain comprising
one or more V, CDRs with an amino acid sequence
corresponding to a V,; CDR as shown in FIG. 48, and a
V, domain comprising one or more V,; CDRs with an
amino acid sequence corresponding to a V, CDR as
shown in FIG. 52.

It may be preferred according to the present invention that
a binding partner substantially as hereinbefore described
comprises an antibody V, domain substantially as hereinbe-
fore described paired with an antibody V,; domain substan-
tially as hereinbefore described to provide an antibody bind-
ing site comprising both V,, and V, domains for a TSH
receptor, although as discussed further an antibody V,,
domain, or an antibody V, domain, may be independently
used to bind a TSH receptor. It will be appreciated, therefore,
that a binding partner substantially as hereinbefore described
can comprise an antibody V,, domain substantially as here-
inbefore described in the absence of an antibody V; domain.
It will also be appreciated, therefore, that a binding partner
substantially as hereinbefore described can comprise an anti-
body V, domain substantially as hereinbefore described in
the absence of an antibody V,, domain Alternatively, a bind-
ing partner substantially as hereinbefore described can com-
prise an antibody V,, domain paired with an antibody V,
domain substantially as hereinbefore described to provide an
antibody binding site comprising both V,,and V, domains for
a TSH receptor.

Preferred embodiments according to the present invention
can thus include a binding partner substantially as hereinbe-
fore described comprising an antibody V,, domain as shown
in FIG. 10 paired with an antibody V,; domain as shown in
FIG. 12 to provide an antibody binding site, comprising both
these V,, and V, domains for a TSH receptor; or a binding
partner substantially as hereinbefore described comprising an
antibody V,, domain as shown in FIG. 14 paired with an
antibody V,; domain as shown in FIG. 16 to provide an anti-
body binding site, comprising both these V, and V,; domains
for a TSH receptor; or a binding partner substantially as
hereinbefore described comprising an antibody V;,domain as
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shown in FIG. 18 paired with an antibody V, domain as
shown in FIG. 20 to provide an antibody binding site com-
prising both these V,; and V; domains for a TSH receptor; or
a binding partner substantially as hereinbefore described
comprising an antibody V, domain as shown in FIG. 22
paired with an antibody V; domain as shown in FIG. 24 to
provide an antibody binding site comprising both V,and V,
domains fora TSH receptor; or a binding partner substantially
as hereinbefore described comprising an antibody V,,domain
as shown in FIG. 42 paired with an antibody V,; domain as
shown in FIG. 44 to provide an antibody binding site com-
prising both V,, and V,; domains for a TSH receptor, or a
binding partner substantially as hereinbefore described com-
prising an antibody V,; domain as shown in FIG. 46 paired
with anantibody V,; domain as shown in FIG. 48 to provide an
antibody binding site comprising both V,;andV, domains for
a TSH receptor, or a binding partner substantially as herein-
before described comprising an antibody V, domain as
shown in FIG. 50 paired with an antibody V,; domain as
shown in FIG. 52 to provide an antibody binding site com-
prising both V,, and V,; domains for a TSH receptor.

It is further envisaged according to the present invention
that V,, domains substantially as hereinbefore described may
be paired with V, domains other than those specifically
described herein. It is also further envisaged according to the
present invention that V, domains substantially as hereinbe-
fore described may be paired with V,; domains other than
those specifically described herein.

According to an alternative embodiment of the present
invention there is provided a binding partner substantially as
hereinbefore described for a TSH receptor, which binding
partner is capable of binding to the TSH receptor so as to
stimulate the TSH receptor and which can comprise:
an antibody V domain comprising:

a V,, domain comprising one or more V,, CDRs with an
amino acid sequence corresponding to a V,; CDR as
shown in FIG. 10, or a V,, domain comprising one or
more V; CDRs with an amino acid sequence corre-
sponding to a V,; CDR as shown in FIG. 14, or a V,;
domain comprising one or more V, CDRs with an
amino acid sequence corresponding to a V; CDR as
shown in FIG. 18, or a V,, domain comprising one or
more V, CDRs with an amino acid sequence corre-
sponding to a V CDR as shown in FIG. 22, or a V;
domain comprising one or more V, CDRs with an
amino acid sequence corresponding to a V, CDR as
shown in FIG. 42, or a V; domain comprising one or
more V, CDRs with an amino acid sequence corre-
sponding to a V,; CDR as shown in FIG. 46, or a V,,
domain comprising one or more V, CDRs with an
amino acid sequence corresponding to a V,; CDR as
shown in FIG. 50; and/or

an antibody V,; domain comprising:

a V, domain comprising one or more V, CDRS with an
amino acid sequence corresponding to a V, CDR as
shown in FIG. 12, or a V,; domain comprising one or
more V; CDRs with an amino acid sequence corre-
sponding to a V, CDR as shown in FIG. 16, or a V,
domain comprising one or more V; CDRs with an amino
acid sequence corresponding to a V; CDR as shown in
FIG. 20, or a V, domain comprising one or more V,
CDRs with an amino acid sequence corresponding to a
V; CDR as shown in FIG.24, oraV, domain comprising
one or more V; CDRs with an amino acid sequence
corresponding to aV; CDR as shown in FIG. 44,0oraV,
domain comprising one or more V, CDRs with an amino
acid sequence corresponding to a V, CDR as shown in
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FIG. 48, or a V, domain comprising one or more V,
CDRs with an amino acid sequence corresponding to a
V; CDR as shown in FIG. 52.

One or more CDRs as referred to above may be taken from
the hereinbefore described V,, and V, domains and incorpo-
rated into a suitable framework. For example, the amino acid
sequence of one or more CDRs substantially as hereinbefore
described may be incorporated into framework regions of
antibodies differing from those specifically disclosed herein,
such antibodies thereby incorporating the one or more CDRs
and being capable of binding to the TSH receptor, preferably
to stimulate the TSH receptor substantially as hereinbefore
described. Alternatively, a binding partner according to the
present invention may comprise a polypeptide capable of
binding to the TSH receptor so as to stimulate the TSH recep-
tor substantially as hereinbefore described and comprising
the primary structural conformation of amino acids as repre-
sented by one or more CDRs as specifically described herein,
optionally together with further amino acids, which further
amino acids may enhance the binding affinity of one or more
CDRs as described herein for a TSH receptor or may have
substantially no role in affecting the binding properties of the
polypeptide for a TSH receptor.

Preferably a binding partner according to the present
invention includes an antibody. The term “antibody” as used
herein describes an immunoglobulin whether natural or
partly or wholly synthetically produced. The term also covers
any polypeptide having a binding domain which is, or is
substantially homologous to, an antibody binding domain.
Examples of antibodies are the immunoglobulin isotypes and
their isotypic subclasses and fragments which comprise an
antigen binding domain such as Fab, scFv or the like.

In particular, fragments of antibodies specifically as herein
described form an important aspect of the present invention.
In this way, where a binding partner according to the present
invention comprises an antibody substantially as hereinbe-
fore described, the antibody may comprise any of the follow-
ing fragments: (i) the Fab fragment consisting of V,, V,, C,
and C,1 domains; (ii) the Fd fragment consisting of the V,
and C,1 domains; (iii) the Fv fragment consisting of the V.
and V,, domains; (iv) the dAb fragment which consists of a
Vdomain; (v) isolated CDR regions; (vi) F(ab')2 fragments,
a bivalent fragment comprising two linked Fab fragments;
and (vii) single chain Fv molecules (scFv), wherein a V,
domain and a V,; domain are linked by a peptide linker which
allows the two domains to associate to form an antigen bind-
ing site.

Alternatively, in the case where a binding partner accord-
ing to the present invention comprises an antibody, the anti-
body may comprise a whole antibody, whereby the antibody
includes variable and constant regions, which variable and
constant regions can be further illustrated for the antibodies
provided by the present invention by reference to any of FIG.
9 to 24, or 41 to 52.

The present invention, also encompasses variants, analogs
and derivatives of the specific binding partners, antibodies,
V,; domains, V,; domains, CDRs and polypeptides disclosed
herein, which variants, analogs and derivatives retain the
ability to bind to the TSH receptor so as to stimulate the TSH
receptor substantially as hereinbefore described. The terms
variants, analogs and derivatives are substantially herein
before further described in greater detail with respect to
polypeptides according to the present invention and what is
meant by these terms as hereinbefore described applies also
to variants, analogs and derivatives of the specific binding
partners according to the present invention.
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The present invention also provides a further binding part-
ner capable of binding to the TSH receptor so as to stimulate
the TSH receptor substantially as hereinbefore described, and
which further binding partner can compete for binding to the
TSH receptor with any specific binding partner disclosed
herein, which further binding partner does not comprise TSH
or autoantibodies to a TSH receptor. In particular this further
binding partner may comprise a further antibody having a
binding site for an epitope region of a TSH receptor suitably
as hereinbefore described, which further antibody is capable
of binding to the TSH receptor so as to stimulate the TSH
receptor substantially as hereinbefore described and can com-
pete for binding to the TSH receptor with any specific binding
partner disclosed herein.

There is also provided by the present invention a poly-
nucleotide comprising:

(1) a nucleotide sequence as shown in any of FIG. 25 to 40,

or 53 to 64; or parts of such sequences as shown in FIG.
26, 28, 30, 32, 34, 36, 38, 40, 54, 56, 58, 60, 62, or 64,
encoding an amino acid sequence of an antibody V,,
domain, an antibody V; domain or CDR as shown in any
of FIG. 10, 12, 14, 16, 18, 20, 22, 24, 42, 44, 46, 48, 50
or 52;

(ii) a nucleotide sequence encoding a binding partner sub-
stantially as hereinbefore described, or encoding an
amino acid sequence of an antibody V, domain, an
antibody V,; domain or CDR of a binding partner sub-
stantially as hereinbefore described;

(iii) a nucleotide sequence encoding a binding partner hav-
ing a primary structural conformation of amino acids as
shown in any of FIG. 9 to 24 or 41 to 52, or encoding an
amino acid sequence of an antibody V, domain, an
antibody V; domain or CDR as shown in any of FIG. 10,
12, 14, 16, 18, 20, 22, 24, 42, 44, 46, 48, 50 or 52;

(iv) a nucleotide sequence differing from any sequence of
(1) in codon sequence due to the degeneracy of the
genetic code;

(v) anucleotide sequence comprising an allelic variation of
any sequence of (i);

(vi) a nucleotide sequence comprising a fragment of any of
the sequences of (i), (i1), (ii1), (iv) or (v), and in particular
a nucleotide sequence comprising a fragment of any of
the sequences of (i), (ii), (iii), (iv) or (v) and encoding a
Fab fragment, aFd fragment, a Fv fragment, a dAb frag-
ment, an isolated CDR region, F(ab')2 fragments or a
scFv fragment, of a binding partner substantially as
hereinbefore described;

(vii) anucleotide sequence differing from the any sequence
of (i) due to mutation, deletion or substitution of a nucle-
otide base and encoding a binding partner substantially
as hereinbefore described, or encoding an amino acid
sequence of an antibody V,, domain, an antibody V,
domain or CDR of a binding partner substantially as
hereinbefore described.

Variant polynucleotides according to the present invention
are suitably at least 70% identical over their entire length to
any polynucleotide sequence of (i), most highly preferred are
polynucleotides that comprise a region that is at least 80%
identical over its entire length to any polynucleotide sequence
of (i), polynucleotides at least 90% identical over their entire
length to any polynucleotide sequence of (i) are particularly
preferred, and among these particularly preferred polynucle-
otides, those with at least 95% identity are especially pre-
ferred. What is meant by variants of specific polynucleotide
sequences described herein is hereinbefore described in
greater detail.
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The present invention further provides a biologically func-
tional vector system which carries a polynucleotide substan-
tially as hereinbefore described and which is capable of intro-
ducing the polynucleotide into the genome of a host
organism.

The present invention also relates to host cells which are
transformed with polynucleotides of the invention and the
production of binding partners of the invention by recombi-
nant techniques. Host cells can be genetically engineered to
incorporate polynucleotides and express binding partners of
the present invention.

A binding partner substantially as hereinbefore described
may have diagnostic and therapeutic applications, and may
advantageously interact or bind with one or more epitope
regions of a TSH receptor substantially as hereinbefore
described.

Accordingly, a binding partner substantially as hereinbe-
fore described can be employed in screening methods for
detecting autoantibodies substantially as hereinbefore
described and also in diagnostic methods substantially as
hereinbefore described. In this way, binding partners accord-
ing to the present invention can be employed in place of
competitors hitherto described for use in screening methods
for detecting autoantibodies substantially as hereinbefore
described and also in diagnostic methods substantially as
hereinbefore described. Similarly, binding partners accord-
ing to the present invention can be employed in place of
competitors hitherto described for use in kits for use in detect-
ing autoantibodies substantially as hereinbefore described.

The present invention also provides a method of screening
for autoantibodies to a TSH receptor in a sample of body fluid
obtained from a subject suspected of suffering from, suscep-
tible to, having or recovering from autoimmune disease asso-
ciated with an immune reaction to a TSH receptor, said
method comprising:

(a) providing said sample of body fluid from said subject;

(b) contacting said sample with

(i) a full length TSH receptor, one or more epitopes
thereof or a polypeptide comprising one or more
epitopes of a TSH receptor, and

(i1) one or more binding partners substantially as here-
inbefore described;

(suitably under conditions that allow interaction of a
TSH receptor with autoantibodies produced in
response to a TSH receptor) so as to permit said TSH
receptor, said one or more epitopes thereof or said
polypeptide, to interact with either autoantibodies to a
TSH receptor present in said sample, or said one or
more binding partners; and

(c) monitoring the interaction of said TSH receptor, said

one or more epitopes thereof or said polypeptide, with

said autoantibodies present in said sample, thereby pro-
viding an indication of the presence of said autoantibod-
ies to a TSH receptor in said sample.

Preferably, a method according to the present invention as
referred to above, further comprises providing labelling
means for the one or more binding partners, suitable labelling
means being substantially as hereinbefore described.

The present invention also provides a method of screening
for autoantibodies produced in response to a TSH receptor in
a sample of body fluid obtained from a subject suspected of
suffering from, susceptible to, having or recovering from
autoimmune disease associated with an immune reaction to a
TSH receptor, said method comprising:

(a) providing said sample of body fluid from said subject;

(b) contacting said sample with

(i) a full length TSH receptor, one or more epitopes
thereof or a polypeptide comprising one or more
epitopes of a TSH receptor, and

(i) one or more binding members for a TSH receptor;
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(suitably under conditions that allow interaction of a
TSH receptor with autoantibodies produced in
response to a TSH receptor) so as to permit said TSH
receptor, said one or more epitopes thereof or said
polypeptide, to interact with either autoantibodies to a
TSH receptor present in said sample, or said one of
more binding members; and

(c) monitoring the interaction of said TSH receptor, said
one or more epitopes thereof or said polypeptide, with
said autoantibodies present in said sample, thereby pro-
viding an indication of the presence of said autoantibod-
ies to a TSH receptor in said sample;
wherein said one or more binding members are directly

or indirectly immobilised to a surface either prior to,
or after step (b).

Typically the one or more binding members comprise one
or more binding partners according to the present invention
substantially as hereinbefore described. Suitably, labelling
means are provided for the TSH receptor, the one or more
epitopes thereof or the polypeptide.

The present invention also provides a kit for screening for
autoantibodies to a TSH receptor in a sample of body fluid
obtained from a subject suspected of suffering from, suscep-
tible to, having or recovering from autoimmune disease asso-
ciated with an immune reaction to a TSH receptor, said kit
comprising;

(a) a full length TSH receptor, one or more epitopes thereof
or a polypeptide comprising one or more epitopes of a
TSH receptor;

(b) one or more binding partners substantially as hereinbe-
fore described;

(¢) means for contacting said sample of body fluid from
said subject, said TSH receptor, said one or more
epitopes thereof or said polypeptide, and said one or
more binding partners, (suitably under conditions that
allow interaction of a TSH receptor with autoantibodies
produced in response to a TSH receptor) so as to permit
said TSH receptor, said one or more epitopes thereof or
said polypeptide, to interact with either autoantibodies
to a TSH receptor present in said sample, or said one or
more binding partners; and

(d) means for monitoring the interaction of said TSH recep-
tor, said one or more epitopes thereof or said polypep-
tide, with said autoantibodies present in said sample,
thereby providing an indication of the presence of said
autoantibodies to a TSH receptor in said sample.

Suitably, a kit as referred to above further comprises label-
ling means for the one or more binding partners, suitable
labelling means being substantially as hereinbefore
described.

The present invention also provides a kit for screening for
autoantibodies to a TSH receptor in a sample of body fluid
obtained from a subject suspected of suffering from, suscep-
tible to, having or recovering from autoimmune disease asso-
ciated with an immune reaction to a TSH receptor, said kit
comprising;

(a) a full length TSH receptor, one or more epitopes thereof
or a polypeptide comprising one or more epitopes of a
TSH receptor;

(b) one or more binding members for a TSH receptor;

(c¢) means for contacting said sample of body fluid from
said subject, said TSH receptor, said one or more
epitopes thereof or said polypeptide, and said one or
more binding members, (suitably under conditions that
allow interaction of a TSH receptor with autoantibodies
produced in response to a TSH receptor) so as to permit
said TSH receptor, said one or more epitopes thereof or
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said polypeptide, to interact with either autoantibodies
to a TSH receptor present in said sample, or said one or
more binding members;

(d) means for directly or indirectly immobilising said one
or more members to a surface, either before or after
contacting said one or more binding members with said
sample of body fluid from said subject and said TSH
receptor, said one or more epitopes thereof or said
polypeptide; and

(e) means for monitoring the interaction of said TSH recep-
tor, said one or more epitopes thereof or said polypep-
tide, with said autoantibodies present in said sample,
thereby providing an indication of the presence of said
autoantibodies to a TSH receptor in said sample.

Typically the one or more binding members comprise one
or more binding partners according to the present invention
substantially as hereinbefore described. Suitably, labelling
means are provided for the TSH receptor, the one or more
epitopes thereof or the polypeptide.

Suitably a method or kit as referred to above can employ a
polypeptide or epitope according to the present invention
substantially as hereinbefore described.

Substantially as hereinbefore described, in the presence of
autoantibodies to the TSH receptor, binding of the TSH
receptor to the immobilised binding member or binding part-
ner will be decreased. Such a method and kit for screening for
autoantibodies to a TSH receptor can be advantageous in
alleviating problems that can be associated with TSH receptor
when immobilised to a surface.

A binding partner substantially as hereinbefore described
can also be usefully employed in therapy. There is, therefore,
further provided by the present invention methods of treat-
ment comprising administration of a specific binding partner
substantially as hereinbefore described, pharmaceutical com-
positions comprising a specific binding partner substantially
as hereinbefore described (together with one or more phar-
maceutically acceptable carriers, diluents or excipients there-
for), and use of a specific binding partner substantially as
hereinbefore described in the manufacture of a medicament
or composition, in particular a medicament or composition
for use in stimulating thyroid tissue, and/or tissue containing
a TSH receptor. In particular, a specific binding partner
according to the present invention can be employed in oncol-
ogy, and in particular for use in the diagnosis, management
and treatment of thyroid cancer.

Pharmaceutical compositions according to the present
invention include those suitable for oral, parenteral and topi-
cal administration, although the most suitable route will gen-
erally depend upon the condition of a patient and the specific
disease being treated. The precise amount of a binding partner
substantially as hereinbefore described to be administered to
a patient will be the responsibility of an attendant physician,
although the dose employed will depend upon a number of
factors, including the age and sex of the patient, the specific
disease being treated and the route of administration substan-
tially as described above.

There is further provided by the present invention a method
of stimulating thyroid tissue, and/or tissue containing a TSH
receptor, which method comprises administering to a patient
in need of such stimulation a diagnostically or therapeutically
effective amount of a binding partner substantially as herein-
before described.

The present invention also provides in combination, a bind-
ing partner substantially as hereinbefore described, together
with one or more further agents capable of stimulating thy-
roid tissue, and/or tissue containing a TSH receptor, for
simultaneous, separate or sequential use in stimulating thy-
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roid tissue, and/or tissue containing a TSH receptor. Prefer-
ably the one or more further agents comprise recombinant
human TSH and/or one or more variants, analogs, derivatives
or fragments thereof, or variants, analogs or derivatives of
such fragments. Alternatively, the one or more further agents
can act independently of binding to the TSH receptor.

The following illustrative explanations are provided to
facilitate understanding of certain terms used herein. The
explanations are provided as a convenience and are not limi-
tative of the invention

BINDING PARTNER, or BINDING MEMBER, FOR A
TSH RECEPTOR, describes a molecule having a binding
specificity for a TSH receptor. A binding partner or binding
member as described herein may be naturally derived or
wholly or partially synthetically produced. Such a binding
partner or binding member has a domain or region which
specifically binds to and is therefore complementary to one or
more epitope regions of a TSH receptor.

C DOMAIN denotes a region of relatively constant amino
acid sequence in antibody molecules.

CDR denotes complementary determining regions which
are present on both heavy and light chains of antibody mol-
ecules and represent regions of most sequence variability.
CDRs represent approximately 15 to 20% of variable
domains and represent antigen binding sites of an antibody.

FR denotes framework regions and represent the remainder
of'the variable light domains and variable heavy domains not
present in CDRs.

HC denotes part of a heavy chain of an antibody molecule
comprising the heavy chain variable domain and the first
domain of an IgG constant region.

HOST CELL is a cell which has been transformed or
transfected, or is capable of transformation or transfection by
an exogenous polynucleotide sequence.

IDENTITY, as known in the art, is the relationship between
two or more polypeptide sequences, or two or more poly-
nucleotide sequences, as determined by comparing the
sequences.

LC denotes a light chain of an antibody molecule.

STIMULATION OF A TSH RECEPTOR by a binding
partner or binding member as described herein denotes the
ability of the binding partner or binding member to bind to a
TSH receptor and to thereby effect, for example, production
of cyclic AMP as a result of such binding to the TSH receptor.
Such stimulation is analogous to the responses seen on bind-
ing of TSHE or TSH receptor autoantibodies, to a TSH recep-
tor and in this way a binding partner or binding member as
described herein mimics the effect of TSH, or TSH receptor
autoantibody, binding to a TSH receptor.

V DOMAIN denotes a region ofhighly variable amino acid
sequence in antibody molecules.

V, DOMAIN denotes variable regions or domains in
heavy chains of antibody molecules.

V,; DOMAIN denotes variable regions or domains in light
chains of antibody molecules.

The present invention will now be illustrated by the fol-
lowing Figures and Examples, which do not limit the scope of
the invention in any way.

FIG. 1 lists amino acids 1 to 200 of (in the following order)
human (HTSHR.PRO; SEQ ID NO:1), porcine (PTSHR.
PRO; SEQ ID NO:2), bovine (BTSHR.PRO; SEQ ID NO:3),
feline (CTSHR.PRO; SEQ ID NO:4), canine (DTSHR.PRO;
SEQ ID NO:5), mouse (MTSHR.PRO; SEQ ID NO:6), rat
(RTSHR.PRO; SEQ ID NO:7) and ovine (STSHRP.PRO;
SEQ ID NO:8) TSH receptors. Majority (SEQ ID NO: 93)
represents the consensus sequence.
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FIG. 2 lists nucleotide bases 1 to 300 coding for regions of
(in the following order) feline (CAT.SEQ; SEQ ID NO:9),
bovine (COW.SEQ; SEQ ID NO:10), canine (DOG.SEQ;
SEQ ID NO:11), mouse (MOUSE.SEQ; SEQ ID NO:12),
porcine (PTSHR.SEQ; SEQ ID NO:13), rat (RAT.SEQ; SEQ
ID NO:14), ovine (SHEEP.SEQ; SEQ ID NO:15) and human
(HTSHR.SEQ; SEQ ID NO:16) TSH receptors. Majority
(SEQ ID NO: 94) represents the consensus sequence.

FIG. 3 lists amino acids 200 to 300 of (in the following
order) human (HTSHR.PRO; SEQ ID NO:17), porcine (PT-
SHR.PRO; SEQ ID NO:18), bovine (BTSHR.PRO; SEQ ID
NO:19), feline (CTSHR.PRO; SEQ ID NO:20), canine (DT-
SHR.PRO; SEQ ID NO:21), mouse (MTSHR.PRO; SEQ ID
NO:22), rat (RTSHR.PRO; SEQ ID NO:23) and ovine
(STSHRP.PRO; SEQ ID NO:24) TSH receptors. Majority
(SEQ ID NO: 95) represents the consensus sequence.

FIG. 4 lists nucleotide bases 700 to 899 coding for regions
of (in the following order) feline (CAT.SEQ; SEQ ID NO:25),
bovine (COW.SEQ; SEQ ID NO:26), canine (DOG.SEQ;
SEQ ID NO:27), mouse (MOUSE.SEQ; SEQ ID NO:28),
porcine (PTSHR.SEQ; SEQ ID NO:29), rat (RAT.SEQ; SEQ
ID NO:30), ovine (SHEEP.SEQ; SEQ ID NO:31) and human
(HTSHR.SEQ; SEQ ID NO:32) TSH receptors. Majority
(SEQ ID NO: 96) represents the consensus sequence.

FIG. 5 lists amino acids 250 to 449 of (in the following
order) human (HTSHR.PRO; SEQ ID NO:33), porcine (PT-
SHR.PRO; SEQ ID NO:34), bovine (BTSHR.PRO; SEQ ID
NO:35), feline (CTSHR.PRO; SEQ ID NO:36), canine (DT-
SHR.PRO; SEQ ID NO:37), mouse (MTSHR.PRO; SEQ ID
NO:38), rat (RTSHR.PRO; SEQ ID NO:39) and ovine
(STSHRP.PRO; SEQ ID NO:40) TSH receptors. Majority
(SEQ ID NO: 97) represents the consensus sequence.

FIG. 6 lists nucleotide bases 750 to 1100 coding for regions
of (in the following order) feline (CAT.SEQ; SEQID NO:41),
bovine (COW.SEQ; SEQ ID NO:42), canine (DOG.SEQ;
SEQ ID NO:43), mouse (MOUSE.SEQ; SEQ ID NO:44),
porcine (PTSHR.SEQ; SEQ ID NO:45), rat (RAT.SEQ; SEQ
ID NO:46), ovine (SHEEP.SEQ; SEQ ID NO:47) and human
(HTSHR.SEQ; SEQ ID NO:48) TSH receptors. Majority
(SEQ ID NO: 98) represents the consensus sequence.

FIG. 7 lists amino acids 350 to 500 of (in the following
order) human (HTSHR.PRO; SEQ ID NO:49), porcine (PT-
SHR.PRO; SEQ ID NO:50), bovine (BTSHR.PRO; SEQ ID
NO:51), feline (CTSHR.PRO; SEQ ID NO:52), canine (DT-
SHR.PRO; SEQ ID NO:53), mouse (MTSHR.PRO; SEQ ID
NO:54), rat (RTSHR.PRO; SEQ ID NO:55) and ovine
(STSHRP.PRO; SEQ ID NO:56) TSH receptors. Majority
(SEQ ID NO: 99) represents the consensus sequence.

FIG. 8 lists nucleotide bases 1100 to 1299 coding for
regions of (in the following order) feline (CAT.SEQ; SEQ ID
NO:57), bovine (COW.SEQ; SEQ ID NO:58), canine
(DOG.SEQ; SEQ ID NO:59), mouse (MOUSE.SEQ; SEQ
ID NO:60), porcine (PTSHR.SEQ; SEQ ID NO:61), rat
(RAT.SEQ; SEQ ID NO:62), ovine (SHEEP.SEQ; SEQ ID
NO:63) and human (HTSHR.SEQ; SEQ ID NO:64) TSH
receptors. Majority (SEQ ID NO: 100) represents the consen-
sus sequence.

FIG. 9 lists amino acids of the heavy chain (HC) of 4D7
(SEQ ID NO:65).

FIG. 10 lists amino acids of the heavy chain (HC) of 4D7
(SEQ ID NO:65), showing the variable region or domain
(namely amino acid numbers 10 to 115), the CDRs (namely
CDRI1 amino acid numbers 31 to 35, CDRII amino acid
numbers 50 to 66 and CDRIII amino acid numbers 99 to 104)
and the constant region or domain (namely amino acid num-
bers 116 to 200).
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FIG. 11 lists amino acids of the light chain (LC) of 4D7
(SEQ ID NO:66).

FIG. 12 lists amino acids of the light chain (LC) of 4D7
(SEQ ID NO:66), showing the variable region or domain
(namely amino acid numbers 9 to 111), the CDRs (namely
CDR1 amino acid numbers 24 to 38, CDRII amino acid
numbers 54 to 60 and CDRIII amino acid numbers 93 to 101)
and the constant region or domain (namely amino acids num-
bers 112 to 211).

FIG. 13 lists amino acids of the heavy chain (HC) of 16ES
(SEQID NO:67).

FIG. 14 lists amino acids of the heavy chain (HC) of 16E5
(SEQ ID NO:67), showing the variable region or domain
(namely amino acid numbers 9 to 120), the CDRs (namely
CDRI1 amino acid numbers 31 to 35, CDRII amino acid
numbers 50 to 66 and CDRIII amino acid numbers 99 to 109)
and the constant region or domain (namely amino acid num-
bers 121 to 205).

FIG. 15 lists amino acids of the light chain (LC) of 16E5
(SEQ ID NO:68).

FIG. 16 lists amino acids of the light chain (LC) of 16E5
(SEQ ID NO:68), showing the variable region or domain
(namely amino acid numbers 9 to 107), the CDRs (namely
CDR1 amino acid numbers 24 to 34, CDRII amino acid
numbers 50 to 56 and CDRIII amino acid numbers 89 to 97)
and the constant region or domain (namely amino acids num-
bers 108 to 207).

FIG. 17 lists amino acids of the heavy chain (HC) of 17D2
(SEQ ID NO:69).

FIG. 18 lists amino acids of the heavy chain (HC) of 17D2
(SEQ ID NO:69), showing the variable region or domain
(namely amino acid numbers 9 to 120), the CDRs (namely
CDRI1 amino acid numbers 31 to 35, CDRII amino acid
numbers 50 to 66 and CDRIII amino acid numbers 99 to 109)
and the constant region or domain (namely amino acid num-
bers 121 to 205).

FIG. 19 lists amino acids of the light chain (LC) of 17D2
(SEQ ID NO:70).

FIG. 20 lists amino acids of the light chain (LC) of 17D2
(SEQ ID NO:70), showing the variable region or domain
(namely amino acid numbers 9 to 107), the CDRs (namely
CDRI1 amino acid numbers 24 to 34, CDRII amino acid
numbers 50 to 56 and CDRIII amino acid numbers 89 to 97)
and the constant region or domain (namely amino acids num-
bers 108 to 207).

FIG. 21 lists amino acids of the heavy chain (HC) of 14D3
(SEQID NO:71).

FIG. 22 lists amino acids of the heavy chain (HC) of 14D3
(SEQ ID NO:71), showing the variable region or domain
(namely amino acid numbers 9 to 120), the CDRs (namely
CDR1 amino acid numbers 31 to 35, CDRII amino acid
numbers 50 to 66 and CDRIII amino acid numbers 99 to 109)
and the constant region or domain (namely amino acid num-
bers 121 to 205).

FIG. 23 lists amino acids of the light chain (LC) of 14D3
(SEQ ID NO:72).

FIG. 24 lists amino acids of the light chain (LC) of 14D3
(SEQ ID NO:72), showing the variable region or domain
(namely amino acid numbers 9 to 107), the CDRs (namely
CDRI1 amino acid numbers 24 to 34, CDRII amino acid
numbers 50 to 56 and CDRIII amino acid numbers 89 to 97)
and the constant region or domain (namely amino acids num-
bers 108 to 207).

FIG. 25 lists nucleotide bases encoding amino acids of the
heavy chain (HC) of 4D7 (SEQ ID NO:73) as shown in FIG.
9.
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FIG. 26 lists nucleotide bases encoding amino acids of the
heavy chain (HC) of 4D7 (SEQ ID NO:73) as shown in FIG.
9, and shows the nucleotide bases encoding the variable
region or domain, the CDRs and the constant region or
domain as shown in FIG. 10.

FIG. 27 lists nucleotide bases encoding amino acids of the
light chain (LC) of4D7 (SEQ ID NO:74) as shown in FIG. 11.

FIG. 28 lists nucleotide bases encoding amino acids of the
light chain (LC) 0of4D7 (SEQ IDNO:74) as shown in FIG. 11,
and shows the nucleotide bases encoding the variable region
or domain, the CDRs and the constant region or domain as
shown in FIG. 12.

FIG. 29 lists nucleotide bases encoding amino acids of the
heavy chain (HC) of 16ES5 (SEQ ID NO:75) as shown in FIG.
13.

FIG. 30 lists nucleotide bases encoding amino acids of the
heavy chain (HC) of 16ES5 (SEQ ID NO:75) as shown in FIG.
13, and shows the nucleotide bases encoding the variable
region or domain, the CDRs and the constant region or
domain as shown in FIG. 14.

FIG. 31 lists nucleotide bases encoding amino acids of the
light chain (LC) of 16E5 (SEQ ID NO:76) as shown in FIG.
15.

FIG. 32 lists nucleotide bases encoding amino acids of the
light chain (LC) of 16E5 (SEQ ID NO:76) as shown in FIG.
15, and shows the nucleotide bases encoding the variable
region or domain, the CDRs and the constant region or
domain as shown in FIG. 16.

FIG. 33 lists nucleotide bases encoding amino acids of the
heavy chain (HC) of 17D2 (SEQID NO:77) as shown in FIG.
17.

FIG. 34 lists nucleotide bases encoding amino acids of the
heavy chain (HC) of 17D2 (SEQID NO:77) as shown in FIG.
17, and shows the nucleotide bases encoding the variable
region or domain, the CDRs and the constant region or
domain as shown in FIG. 18.

FIG. 35 lists nucleotide bases encoding amino acids of the
light chain (LC) of 17D2 (SEQ ID NO:78) as shown in FIG.
19.

FIG. 36 lists nucleotide bases encoding amino acids of the
light chain (LC) of 17D2 (SEQ ID NO:78) as shown in FIG.
19, and shows the nucleotide bases encoding the variable
region or domain, the CDRs and the constant region or
domain as shown in FIG. 20.

FIG. 37 lists nucleotide bases encoding amino acids of the
heavy chain (HC) of 14D3 (SEQ ID NO:79) as shown in FIG.
21.

FIG. 38 lists nucleotide bases encoding amino acids of the
heavy chain (HC) of 14D3 (SEQ ID NO:79) as shown in FIG.
21, and shows the nucleotide bases encoding the variable
region or domain, the CDRs and the constant region or
domain as shown in FIG. 22.

FIG. 39 lists nucleotide bases encoding amino acids of the
light chain (LC) of 14D3 (SEQ ID NO:80) as shown in FIG.
23.

FIG. 40 lists nucleotide bases encoding amino acids of the
light chain (LC) of 14D3 (SEQ ID NO:80) as shown in FIG.
23, and shows the nucleotide bases encoding the variable
region or domain, the CDRs and the constant region or
domain as shown in FIG. 24.

FIG. 41 lists amino acids of the heavy chain (HC) of 3B3
(SEQ ID NO:81).

FIG. 42 lists amino acids of the heavy chain (HC) of 3B3
(SEQ ID NO:81), showing the variable region or domain
(namely amino acid numbers 8 to 112), the CDRs (namely
CDRI1 amino acid numbers 31 to 35, CDRII amino acid
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numbers 50 to 66 and CDRIII amino acid numbers 99 to 101)
and the constant region or domain (namely amino acid num-
bers 113 to 196).

FIG. 43 lists amino acids of the light chain (LC) of 3B3
(SEQ ID NO:82).

FIG. 44 lists amino acids of the light chain (LC) of 3B3
(SEQ ID NO:82), showing the variable region or domain
(namely amino acid numbers 9 to 111), the CDRs (namely
CDRI1 amino acid numbers 24 to 38, CDRII amino acid
numbers 54 to 60 and CDRIII amino acid numbers 93 to 101)
and the constant region or domain (namely amino acids num-
bers 112 to 211).

FIG. 45 lists amino acids of the heavy chain (HC) of 3C7
(SEQ ID NO:83).

FIG. 46 lists amino acids of the heavy chain (HC) of 3C7
(SEQ ID NO:83), showing the variable region or domain
(namely amino acid numbers 10 to 115), the CDRs (namely
CDR1 amino acid numbers 31 to 35, CDRII amino acid
numbers 50 to 66 and CDRIII amino acid numbers 99 to 104)
and the constant region or domain (namely amino acid num-
bers 116 to 200).

FIG. 47 lists amino acids of the light chain (LC) of 3C7
(SEQID NO:84).

FIG. 48 lists amino acids of the light chain (LC) of 3C7
(SEQ ID NO:84), showing the variable region or domain
(namely amino acid numbers 9 to 111), the CDRs (namely
CDR1 amino acid numbers 24 to 38, CDRII amino acid
numbers 54 to 60 and CDRIII amino acid numbers 93 to 101)
and the constant region or domain (namely amino acids num-
bers 112 to 211).

FIG. 49 lists amino acids of the heavy chain (HC) of 2B4
(SEQ ID NO:85).

FIG. 50 lists amino acids of the heavy chain (HC) of 2B4
(SEQ ID NO:85), showing the variable region or domain
(namely amino acid numbers 9 to 122), the CDRs (namely
CDRI1 amino acid numbers 31 to 35, CDRII amino acid
numbers 50 to 66 and CDRIII amino acid numbers 99to 111)
and the constant region or domain (namely amino acid num-
bers 123 to 207).

FIG. 51 lists amino acids of the light chain (LC) of 2B4
(SEQ ID NO:86).

FIG. 52 lists amino acids of the light chain (LC) of 2B4
(SEQ ID NO:86), showing the variable region or domain
(namely amino acid numbers 9 to 112), the CDRs (namely
CDR1 amino acid numbers 24 to 39, CDRII amino acid
numbers 78 to 82 and CDRIII amino acid numbers 94 to 102)
and the constant region or domain (namely amino acids num-
bers 113 to 212).

FIG. 53 lists nucleotide bases encoding amino acids of the
heavy chain (HC) of 3B3 (SEQ ID NO:87) as shown in FIG.
41.

FIG. 54 lists nucleotide bases encoding amino acids of the
heavy chain (HC) of 3B3 (SEQ ID NO:87) as shown in FIG.
41, and shows the nucleotide bases encoding the variable
region or domain, the CDRs and the constant region or
domain as shown in FIG. 42.

FIG. 55 lists nucleotide bases encoding amino acids of the
light chain (LC) o3B3 (SEQ ID NO:88) as shown in FIG. 43.

FIG. 56 lists nucleotide bases encoding amino acids of the
light chain (LC) o3B3 (SEQ ID NO:88) as shown in F1G. 43,
and shows the nucleotide bases encoding the variable region
or domain, the CDRs and the constant region or domain as
shown in FIG. 44.

FIG. 57 lists nucleotide bases encoding amino acids of the
heavy chain (HC) of 3C7 (SEQ ID NO:89) as shown in FIG.
45.
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FIG. 58 lists nucleotide bases encoding amino acids of the
heavy chain (HC) of 3C7 (SEQ ID NO:89) as shown in FIG.
45, and shows the nucleotide bases encoding the variable
region or domain, the CDRs and the constant region or
domain as shown in FIG. 46.

FIG. 59 lists nucleotide bases encoding amino acids of the
light chain (LC) of 3C7 (SEQ ID NO:90) as shown in FIG. 47.

FIG. 60 lists nucleotide bases encoding amino acids of the
light chain (LC) of 3C7 (SEQ ID NO:90) as shown in FIG. 47,
and shows the nucleotide bases encoding the variable region
or domain, the CDRs and the constant region or domain as
shown in FIG. 48.

FIG. 61 lists nucleotide bases encoding amino acids of the
heavy chain (HC) of 2B4 (SEQ ID NO:91) as shown in FIG.
49

FIG. 62 lists nucleotide bases encoding amino acids of the
heavy chain (HC) of 2B4 (SEQ ID NO:91) as shown in FIG.
49, and shows the nucleotide bases encoding the variable
region or domain, the CDRs and the constant region or
domain as shown in FIG. 50.

FIG. 63 lists nucleotide bases encoding amino acids of the
light chain (LC) of 2B4 (SEQ ID NO:92) as shown in FIG. 51.

FIG. 64 lists nucleotide bases encoding amino acids of the
light chain (LC) of 2B4 (SEQ ID NO:92) as shown in FIG. 51,
and shows the nucleotide bases encoding the variable region
or domain, the CDRs and the constant region or domain as
shown in FIG. 52.

More specifically, the FIGS. 1 to 8 illustrate the following:

FIG. 1 lists amino acids 1 to 200 of TSH receptors in the
above mentioned species, which include the following amino
acid sequences employed in the present invention:

amino acids 22 to 91 of a TSH receptor,

amino acids 32 to 41 of a TSH receptor, and

amino acids 36 to 42 of a TSH receptor.

FIG. 2 lists nucleotide bases 1 to 300 in the above men-
tioned species, which include coding regions for the above
mentioned amino acid sequences present in FIG. 1.

FIG. 3 lists amino acids 200 to 300 of TSH receptors in the
above mentioned species, which include the following amino
acid sequences employed in the present invention:

amino acids 246 to 260 of a TSH receptor, and

amino acids 247 to 260 of a TSH receptor.

FIG. 4 lists nucleotide bases 700 to 899 in the above men-
tioned species, which include coding regions for the above
mentioned amino acid sequences present in FIG. 3.

FIG. 5 lists amino acids 250 to 449 of TSH receptors in the
above mentioned species, which include the following amino
acid sequences employed in the present invention:

amino acids 260 to 363 of a TSH receptor; and

amino acids 277 to 296 of a TSH receptor.

FIG. 6 lists nucleotide bases 750 to 1100 in the above
mentioned species, which include coding regions for the
above mentioned amino acid sequences present in FIG. 5.

FIG. 7 lists amino acids 350 to 500 of TSH receptors in the
above mentioned species, which include the following amino
acid sequences employed in the present invention:

amino acids 380 to 418 of a TSH receptor; and

amino acids 381 to 385 of a TSH receptor.

FIG. 8 lists nucleotide bases 1100 to 1299 in the above
mentioned species, which include coding regions for the
above mentioned amino acid sequences present in FIG. 7.

EXAMPLE 1

(1) Production of Mouse Monoclonal Antibodies to
the TSH Receptor

BALB/c mice were immunised with a recombinant, highly
purified mature form of the TSH receptor expressed in CHO
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cells. [Y Oda, J Sanders, M Evans, A Kiddie, A Munkley, C
James, T Richards, J Wills, J Furmaniak, B Rees Smith
“Epitope analysis of the human thyrotrophin (TSH) receptor
using monoclonal antibodies.” Thyroid 2000 10(12): 1051-
1059.] Mouse antibodies were also raised by DNA immuni-
zation technique with full length human TSHR ¢cDNA cloned
in pcDNA3.1. MAbs were cloned using standard techniques
and IgGs were purified from culture supernatants by affinity
chromatography on Protein A Sepharose. The reactivity of
MAbs with the TSH receptor was tested by (a) Western blot-
ting with partially purified receptors, (b) inhibition of TSH
binding to the TSH receptor, and (¢) immunoprecipitation of
35S-labelled TSH receptors produced in an in vitro transcrip-
tion/translation system as described in Y Oda, J Sanders, S
Roberts, M Maruyama, R Kato, M Perez, V B Peteresen, N
Wedlock, J Furmaniak, B Rees Smith “Binding characteris-
tics of antibodies to the TSH receptor.” Journal of Molecular
Endocrinology 1998 20: 233-244.

2) Inhibition of ***I-TSH Binding to the TSH
g
Receptor

The inhibition of '**I-TSH binding to the TSH receptor
was analysed in an assay where, 50 pl, of detergent solubi-
lised TSH receptor was preincubated with 50 pl. of MAb
purified as described in step (1) for 15 minutes at room tem-
perature before addition of 100 pL of ***I-TSH (30,000 cpm)
followed by incubation at 37° C. for one hour. The complexes
of '#*I-TSH/TSH receptor were precipitated by addition of 2
mlL 16.5% polyethylene glycol and 25 pL healthy blood
donor serum, centrifuged at 1500xg for 30 minutes at 4° C.,
aspirated and the radioactivity of the pellets counted using
known techniques.

MAbs termed: 2B4 MAb (at IgG concentration of 5
ng/ml), 8E2 Mab (at IgG concentration of 1 ug/mL) and
18C5 Mab (at IgG concentration 1 mg/ml.) showed 76%,
38% and 91% inhibition of TSH binding, respectively. Fab
fragments were produced from 2B4 Mab, 8E2 Mab and 18C5
Mab IgGs by digestion with L-cysteine/papain or pepsin,
followed by the separation of Fc and Fab on Protein A col-
umn.

(3) Epitope Recognition by MAbs

Western blotting analysis [Y Oda, J Sanders, M Evans, A
Kiddie, A Munkley, C James, T Richards, J Wills, J Furma-
niak, B Rees Smith “Epitope analysis of the human thyrotro-
phin (TSH) rector using monoclonal antibodies.” Thyroid
2000 10(12): 1051-1059.] showed that 2B4 MAb bound to an
epitope between amino acid (aa) 380 and 418, 8E2 MAb to an
epitope between aa 22 and 91 and 18C5 MAD to an epitope
between aa 246 and 260 of the TSH receptor sequence. Analy-
sis with overlapping TSH receptor peptides covering these
regions [Y Oda, J Sanders, M Evans, A Kiddie, A Munkley, C
James, T Richards, J Wills, ] Furmaniak, B Rees Smith
“Epitope analysis of the human thyrotrophin (TSH) receptor
using monoclonal antibodies.” Thyroid 2000 10(12): 1051-
1059.] showed that 2B4 MAb reacted with the aa 381 to 385,
8E2 MADb with theaa 36 to 42 and 18C5 MAb with the aa 247
to 260.

(4) Preparation of **I-Labelled TSH Receptor

Solubilised preparations of TSH receptor were labelled
with '*°I by way of '**I-labelled MAB (4E31) reactive with
the C-terminal end of the TSH receptor prepared as described
in J Sanders, Y Oda, S Roberts, A Kiddie, T Richards, J
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Bolton, V McGrath, S Walters, D Jaskolski, ] Furmaniak, B
Rees Smith “The interaction of TSH receptor autoantibodies
with '?*I-labelled TSH receptor.” Journal of Clinical Endo-
crinology and Metabolism 1999 84(10):3797-3802. Aliquots
of 1**I-labelled 4E31 F(ab), were incubated for 15 minutes at
room temperature with solubilised TSH receptor and then
used an immunoprecipitation assay as described in step (5).

(5) Inhibition of TSH Receptor Autoantibody
TRAD) Binding to the TSH Receptor by MAbs
g p Y

The inhibition of TRAb binding to the TSH receptor by
MAbs was tested as follows:

10 uL of ***I-labelled TSH receptor (30,000 cpm) prepared
in step (4) was preincubated with 20 ulL of 2B4 Fab (5 and 10
mg/mL) for 15 minutes at room temperature followed by
incubation with 20 uL. of TRAD positive patient serum for one
hour at room temperature. 50 uL. of solid phase Protein A (an
anti-human IgG reagent) was then added and incubation con-
tinued for one hour at room temperature followed by washing
step and centrifugation at 1500xg at 4° C. for 30 minutes;
aspiration and counting of the radioactivity of the pellets.
Similar experiments were carried out with 8E2 and 18C5
Fabs and the combination of two Fabs together.
Results of Example 1

Results of the inhibition of TRAb binding to the TSH
receptor are shown in Table 1.

EXAMPLE 2
Methods

(1) Production of Mouse Monoclonal Antibodies to the TSH
Receptor

BALB/C mice were immunised with a recombinant, highly
purified mature form of the TSH receptor expressed in CHO
cells (Y. Oda, J. Sanders, M. Evans, A. Kiddie, A. Munkley, C.
James, T. Richards, J. Wills, J. Furmaniak, B. Rees Smith
“Epitope analysis of the human thyrotropin (TSH) receptor
using monoclonal antibodies” Thyroid 2000 10(12): 1051-
1059). Mouse antibodies were also raised by DNA immuni-
sation techniques with full length human TSHR c¢DNA
cloned in pRC/CM.1. MAbs were cloned using standard tech-
niques and IgGs were purified from culture supernatants by
affinity chromatography on Protein A Sepharose.

(Fab), fragments were produced from the purified MAb
IgGs by digestion with pepsin followed by chromatography
on a protein A affinity column as described in Y. Oda, J.
Sanders, S. Roberts, M. Maruyama, R P Kato, M. Perez, V B
Petersen, N. Wedlock, J. Furmaniak, B. Rees Smith 1998
“Binding characteristics of antibodies to the TSH receptor™.
Journal of Molecular Endocrinology 20: 233-244.

Fab fragments were prepared by digestion of the purified
MAbs with papain as described in E. Hendry, G. Taylor, F.
Grennan-Jones, A. Sullivan, N. Liddy, J. Godfrey, N. Hay-
akawa, M. Powell J. Furmaniak, B Rees Smith 2001 “X-ray
crystal structure of a monoclonal antibody that binds to a
major autoantigenic epitope on thyroid peroxidase.” Thyroid
11(12): 1091-1099.

The reactivity of MAbs with the TSH receptor was tested
by (a) western blotting with partially purified receptors, (b)
inhibition of the TSH binding to the TSH receptor and (c)
immunoprecipitation of *°S-labelled TSH receptors pro-
duced in an in vitro transcription/translation system as
described inY. Oda, J. Sanders, S. Roberts, M. Maruyama, R.
Kato, M. Perez, V B. Petersen, N. Wedlock, J. Furmaniak, B.
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Rees Smith “Binding characteristics of antibodies to the TSH
receptor” Journal of Molecular Endocrinology 1998 20: 233-
244.
(2) Inhibition of **°I TSH Binding to the TSH Receptor
(a) PEG Method for Use with Detergent Solubilised TSHR

The inhibition of **>*1 TSH binding to detergent solubilised
TSH receptor was analysed in an assay where 50 unlL of MAb
purified as described in Methods (1) above was preincubated
with receptor for 15 minutes at room temperature before
addition of 100 pL of **°I TSH (30,000 cpm) followed by
incubation at 37° C. for one hour. The complexes of '**I TSH
and TSH receptor were precipitated by addition of 2 mL
16.5% polyethylene glycol and 25 pl, healthy blood donor
serum, centrifuged at 1500xg for 30 minutes at 4° C., aspi-
rated and the radioactivity of the pellets counted in a gamma
counter.

(b) Method Using Tubes Coated with TSHR

In this procedure, plastic tubes are first coated with a MAb
such as 4E31 which binds to a part of the TSHR unrelated to
TSH or TRAD binding. Detergent solubilised TSHR prepa-
rations are then added, captured by the TSHR MAb and then
become immobilised on the tube surface in such a way as to be
able to bind TSH or TRAb. In particular the MAb 4E31
reactive with the TSHR C terminus (10 pg/mL F(ab), prepa-
ration in 0.1 M Na,CO; pH 9.2) was added to plastic tubes
(Nune Maxisorp, 200 uL. per tube) and coating allowed to
proceed overnight 4° C. After washing and post-coating (10
mg/mL bovine serum albumin) the tubes were washed again
with assay buffer (10 mM Tris-HCI pH 7.8, 50 mM NacCl, 1
mg/mL bovine serum albumin, 0.1% Triton X-100). 200 pL
of a detergent solubilised TSHR preparation was then added
and incubated overnight at 4° C. followed by aspiration and
washing steps. Thereafter, 20 pul. of “start” buffer (10 mM
Tris-HCI pH 7.8, 50 mM NaCl, bovine serum albumin 1
mg/ml, 6 mM NaNj;, 1% Triton X-100) was added to the
TSHR coated tubes followed by 100 uL of purified MAb 1gG
or patient sera and incubated at room temperature for 2 hours
with gentle shaking. After aspiration, the tubes were washed
twice with 1 mL of assay buffer before addition of 100 pL of
25T TSH (80,000 cpm) and incubation at room temperature
for 20-60 min with shaking. The tubes were then washed
twice with 1 mL of assay buffer, aspirated and counted in a
gamma counter.

(3) Analysis of Thyroid Stimulating or Blocking Activities of
MAbs.

The ability of MAbs to either stimulate the production of
cyclic AMP in isolated porcine thyroid cells (thyroid stimu-
lating activity) or to act as TSH antagonists by blocking TSH
stimulation of cyclic AMP (blocking activity) was assessed
using reagents from Yamasa Corporation, Tokyo, Japan.

In addition the ability of the MAbs to stimulate production
of'cyclic AMP in Chinese hamster ovary (CHO) cells express-
ing human TSHR was analysed as described by M. Kita, L.
Ahma, P C. Marians, H. Viase, P. Unger, P. N. Graves, T. F.
Davies 1999 “Regulation and transfer of a murine model of
thyrotropin receptor antibody mediated Graves’ disease.”
Endocrinology 140: 1392-1398.

(4) Binding of **°I-Labelled MAbs to the TSHR and Effect of
TRAb

Purified IgG from two of the MAbs that showed thyroid
simulating activity (16E5 and 14D3, table 2) were labelled
with '*°T followed by separation of unincorporated '*°I by
filtration on Sephadex G-50 as in (4) in Example 1.

Plastic tubes were coated with TSHR preparations as in 2b
above. Thereafter, 100 puL of test serum (from healthy blood
donors or from patients with Graves’ disease) were added and
tubes incubated for 2 hours at room temperature with shaking.
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After this incubation, the tubes were washed 2 times with
assay buffer. Then, 100 pL of '**I-labelled 16E5 or 14D3 IgG
(30,000 cpm diluted in 20 mM Tris-HCl pH 7.3, 50 mM NaCl,
1 mg/mL bovine serum albumin, 0.1% Triton X-100) was
added to the tubes and incubated for 1 hour at room tempera-
ture with shaking. The tubes were then washed twice with the
same buffer that was used for diluting '**I-labelled MAbs and
counted in a gamma counter.

(5) Binding of TSHR to MAb Coated Tubes and Effect of

TRAb
Detergent solubilised TSHR preparations (20 pl. were

incubated for 1 hour at room temperature with 100 pL of test
serum and 20 pL of start buffer (2b above). 100 pL of this
mixture was then added to plastic tubes coated with TSHR
MAD (as in 2b above) and incubated for 1 hour with shaking
at room temperature. Then the tubes were aspirated and
washed twice (2b above) and 100 pL (30,000 cpm) of **°I-
labelled C-terminal TSHR MAb 4E31 F(ab), preparation
labelled with **°] as in 4 above added. After further incuba-
tion for 1 hour at room temperature with shaking, the tubes
were aspirated, washed twice and the radioactivity counted
with a gamma counter.

Oligonucleotide primers were designed using the
sequences as described previously (Kettleborough C. A. et al
“Optimization of primers for cloning libraries of mouse
immunoglobulin genes using the polymerase chain reaction.”
European Journal of Immunology 1993 23:206-211).

Both sense and antisense primers included additional 5'
restriction endonuclease site sequences to facilitate cloning
of PCR products. RT-PCR products were cloned into pUC18
DNA prepared by the Qiagen method (Qiagen) and
sequenced by the Sanger-Coulson method
Results of Example 2
(1) Thyroid stimulating activity of the TSHR MAbs is shown

in tables 2 and 3. Four of the MAbs (16ES5, 14D3, 17D2,

and 4D7) were able to stimulate cyclic AMP production in
isolated porcine thyroid cells. In addition when Fab frag-
ments from three of these MAbs were tested, all three also
stimulated cyclic AMP production (table 2). For compari-
son a TRAD positive patient serum showed similar levels of
stimulation to the MAbs (table 2). Also, TSHR MAb 2B4
which has the ability to inhibit TSH binding to the TSHR

strongly did not show thyroid stimulating activity (table 2).

Another TSHR MAb and Fab (3B3) did not stimulate

cyclic AMP production nor did the Tg MAb Fab 2G2 (table

2).

In a further series of experiments some of the MABS which
were able to stimulate porcine thyroid cells (16E5 and
14D3) were tested for their ability to stimulate cyclic
AMP production in CHO cells expressing human TSHR
(table 3). Similar results were obtained to those observed
with porcine thyroid cells.

(2) In the presence of sera from healthy blood donors,
labelled 16ES5 bound to TSHR coated tubes is in the range
from 23 to 35% of total counts added (table 4). In the
presence of sera from patients with Graves’ disease (all
TRADb positive) the binding of '*’I-labelled 16E5 was
markedly reduced and was in the range from 1.9 to 7.5%
(table 4).

This indicated that Graves’ disease patient sera with TRAb
activity inhibit the binding of TSHR MADb 16ES to the
TSHR. Further experiments with labelled 16ES are
shown in table 5 where a comparison of the effects of
Graves’ disease patient sera on (a) '**I-labelled 16E5 to
TSHR coated tubes and (b) ***I-labelled TSH binding to
TSHR coated tubes. Similar experiments to those shown
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in table 5 were carried out with >*I-labelled TSHR MAb
14D3 and the results are shown in table 6.

The effects of Graves’ disease patient sera on TSHR coated
tube binding by '**I-labelled 16E5, 14D3 or TSH were
similar with strong inhibition of binding being observed
in most cases (tables 5 and 6). In contrast to Graves’
disease patient sera, sera from healthy blood donors had
little effect on labelled MAD or labelled TSH binding to
TSHR coated tubes (tables 5 and 6). Table 7 shows the
effect of sera containing autoantibodies other than the
TSHR autoantibodies on TSHR coated tube binding by
labelled TSH, 16E5 and 14D3. As can be seen from table
7, sera containing autoantibodies to glutamic acid decar-
boxylase (D1 and D2) or to 21-hydroxylase (Al and A2)
had no effect on TSH or MAb binding. However, the
serum (G42 from a patient with Graves’ disease showed
a strong, dose-dependent inhibition of both TSH and
MADb binding.

(3) As shown in table 8, plastic tubes coated with MAb 16ES5
were able to bind TSHR and this binding was inhibited by
Graves’ sera containing TSHR autoantibodies. In particu-
lar, detection of TSHR binding by the ***I-labelled TSHR
MAD 4E31 showed that (a) in the presence of sera from
healthy blood donors, labelled 4E31 binding ranged from
13.5-17.8% of total cpm added whereas (b) in the presence
of Graves’ sera, labelled MAD binding ranged from 1.8-
4.8% of total cpm added. Similar results were obtained
with plastic tubes coated with MAb 14D3 (table 9).

Conclusions
The results shown in tables 2-9 show:

(a) we have produced TSHR MAbs and MAb Fab frag-
ments which can stimulate isolated thyroid cells in a
similar way to TRAb in patient sera and in a similar way
to TSH. Different MAbs show different degrees of
stimulating activity.

(b) these MADbs can be used instead of labelled TSH in
assays for TSHR autoantibodies (TRAD).

(c) when the MAbs are coated onto plastic surfaces, they
can bind TSHR preparations. This binding is inhibited
by TRAD in patient sera, thus providing a new type of
TRAD assay.

(d) the ability of the MAbs to stimulate the thyroid means
that they are potentially useful as alternatives to TSH in
in vivo applications.

EXAMPLE 3

Inhibition of *>*I-16E5 Fab Binding to Solubilised
TSH Receptor by TSH Receptor Mabs

Method

The inhibition of 111-16ES5 Fab binding to detergent solu-
bilised TSH receptor was analysed in an assay where 50 pL. of
Mab IgG (100 pg/ml) purified as described above was incu-
bated with receptor for 30 minutes at room temperature
before addition of 100 pL of '**I-16E5 Fab (30,000 cpm)
followed by incubation at room temperature for 2 hours. The
complexes of 1**I-16E5 Fab and TSH receptor were precipi-
tated by addition of 2 ml 16.5% polyethylene glycol and 50
uL healthy blood donor serum, centrifuged at 1500xg for 30
minutes at 4° C., aspirated and the radioactivity of the pellets
counted in a gamma counter.

The results are shown in Table 10. From Table 10 it can be
seen that Mab 4D7 (which binds to epitope region 246 to 260
and stimulates isolated thyroid cells) quite strongly inhibits
labelled 16E5 Fab binding to the TSH receptor (24.2% inhi-
bition). Two other Mabs, 3C7 and 18CS5 also quite strongly
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inhibit 16E5 Fab binding (17 and 15.7% inhibition respec-
tively) and also bind to the epitope region 246 to 260. Weak or
no inhibition is observed with the other Mabs. This suggests
that epitope region 246 to 260 is involved in 16ES5 binding to
the TSH receptor. As the other stimulating Mabs 14D3 and
17D2 compete well with 16ES binding to the TSH receptor as
can be seen from Table 10, epitope region 246 to 260 is
probably also important for TSH receptor binding by 14D3
and 17D2.

TABLE 1
Inhibition of binding of TRAb in patient serum (K3) to the TSH receptor
Ip Mab Fabs
Serum K3 1/10
Labelled TSHR
immunoprecipitated (%) % inhbition
Buffer 17.5 —
2B4 (5 mg/mL) 10.1 42
2B4 (10 mg/mL) 3.9 717
18C5 (5 mg/mL) 13.7 21.7
18C5 (10 mg/mL) 9.7 44
8E2 (5 mg/mL) 15.0 14.3
8E2 (10 mg/mL) 13.0 25.7
2B4 + 18CS5 (5 mg/mL) 5.7 67.4
18CS5 + 8E2 (5 mg/mL) 12.4 29.1
2B4 + 8E2 (5 mg/mL) 8.1 53.7
Unlabelled TSH (2.94 mg/mL) 7.8 554
2B4 + 8E2 + 18C5 (3.3 mg/mL) 7.4 57.7

A
% inhibition = 100 — (E X 100)

where

A ='2L.TSHR (cpm) immunoprecipitated in the presence of

test sera and test Mab Fab as a percentage of total cpm of material added
to the tube;

B = '?’I-TSHR (cpm) immunoprecipitated in the presence of

test sera and assay buffer as a percentage of total cpm of material

added to the tube

The above results show that:

(1) the sequences of the TSH receptor which are involved in
the TSHR binding are also involved in TRAb binding;

(2) mouse Mab reactive with these sequences can be used
effectively to inhibit TRAb binding to the TSH receptor;
and

(3) one or more of the MAbs reactive with one or more of the
above TSH receptor sequences can be used to detect and
measure TRAbD.

TABLE 2

Thyroid stimulating activity of TSHR MAbs tested using
isolated porcine thyroid cells

Inhibition of TSH
Test sample Stimulation (%)' binding (%)*
16E5 IgG 200 pg/ml 466 nt
20 pg/ml 332 83.3
2 pg/ml 269 73.6
0.2 pg/ml 157 nt
0.02 pg/ml 52 nt
14D3 IgG 200 pg/ml 557 nt
20 pg/ml 351 76.4
2 pg/ml 323 61.0
0.2 pg/ml 227 nt
0.02 pg/ml 78 nt
17D2 IgG 200 pg/ml 377 nt
20 pg/ml 207 81.3
2 pg/ml 134 73.7
4D7 IgG 200 pg/ml 259 334
20 pg/ml 31 nt
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TABLE 2-continued

Thyroid stimulating activity of TSHR MAbs tested using
isolated porcine thyroid cells

Inhibition of TSH
Test sample Stimulation (%) binding (%)*
3B3 IgG* 200 pg/ml 34 30.7
20 pg/ml 37 6.1
2B4 IgG* 20 pg/ml 100 nt
2 pg/ml 116 69.9
3C7 Fab 1 mg/ml 348 45.2
4D7 Fab 1 mg/ml 512 48.6
16ES Fab 200 pg/ml 425 53°
14D3 Fab 200 pg/ml 648 64°
17D2 Fab 200 pg/ml 274 45°
3B3 Fab® 200 pg/ml a2 66.54
2G2 Fab® 1 mg/ml 55 0
200 pg/ml 37 0
TRAb +ve patient dil 1:2 771 657
dil 1:4 530 nt
Pool of healthy blood donor sera 29 0.6
TRADb negative serum 70 0

Table 2 footnotes

MAb IgG or Fab preparations were diluted in the pool of healthy blood donor sera.
Stimulation (%) was calculated as 100x the ratio of: cyclic AMP produced in the presence of
test sample to cyclic AMP produced in the presence of a pool of healthy blood donor sera. A
stimulation level of >180% was assessed as positive i.e. this level of stimulation was always
?eater than that observed by sera from individual healthy blood donors.

Inhibition of TSH binding level of >10% is positive

3Method = coated tube

“Inhibition tested at 250 pLg/ml

*Inhibition tested at 10 pg/ml

62G2 is a MAb reactive with thyroglobulin i.e. unreactive with the TSHR.
"Inhibition with undiluted serum

“3B3 and 2B4 IgGs act as TSH antagonists i.e. block the ability of TSH to stimulate cyclic
AMP production by isolated porcine thyroid cells.
nt = not tested at this concentration

TABLE 3

Inhibition of TSH

Test sample! Stimulation (%)? binding (%)3*

16E5 20 pg/mL 850 78.5°
14D3 20 pg/mL 908 71.8°
2B4 20 pg/mL 111 84.4

TRAb +ve patient 850 65.0°
Pool of healthy blood donor sera 100 0

Table 3 footnotes:
LAll samples were diluted 1:10 prior to addition to cells.

2Stimulation (%) was calculated as 100x the ratio of: cyclic AMP produced in the presence
of test sample to cyclic AMP produced in the presence of a pool of healthy blood donor sera.
3Inhibition of TSH binding level of >10% is positive.

“Method = coated tubes
*Inhibition tested at 10 pg/mL
6Tested for inhibition undiluted.

TABLE 4

Binding of '?°I-labelled Mab 16E5 to TSHR coated tubes and effect of
TRAbD in _atient sera

Inhibition of TSH ~ '?’I-16E5 bound to TSHR coated
Test Material' binding (%)? tubes (% total counts added)
G1 21 5.6
G2 22.7 6.5
G3 24.7 3.3
G4 22.7 6.0
G5 28.1 3.6
G6 29.4 2.5
G7 29.3 5.8
G8 39 1.9
G9 31.9 6.8
G10 34.8 54
Gl1 345 34
G12 353 4.2
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TABLE 4-continued TABLE 4-continued
Binding of '**I-labelled Mab 16E5 to TSHR coated tubes and effect of Binding of '2°I-labelled Mab 16E5 to TSHR coated tubes and effect of
TRAD in atiegt sera TRAD in_atient sera
i 125
- Inhibition of TSH  *I-16ES bound to TSHR coated 3 Inhibition of TSH  '2°I-16E5 bound to TSHR coated
Test Material binding (%) tubes (% total counts added) Test Material® binding (%)? tubes (% total counts added)
g}i gég gg NSF 4 <14 22.8
Gl5 30'3 4'3 NSF 5 <14 28.9
G16 35' 2'2 10 NSF 6 <14 31.0
G17 47.6 3.9 NSE 7 <14 29.2
G18 43 3.4 NSF 8 <14 35.3
G19 53.5 3.7 NSF9 <14 26.3
G20 59.2 7.5 NSF 10 <14 25.2
G21 58.9 4.9
NPS <14 275 15 Table 4 footnotes:
NSF 1 <14 23.3 Isera G1-G22 are from patients with Graves’ disease sera NSF 1-NSF 10 are from healthy
NSF 2 <14 30.2 blood donors NPS = pool of healthy blood donor sera
NSF 3 <14 29.1 2[nhibition of TSH binding >14% is positive; PEG method used
TABLE 5

Effect of Graves’ disease patient sera on '2°I-16E5 binding and '?°I-TSH
binding to TSHR coated tubes

1251-16ES bound to  Inhibition 125I-TSH bound to
TSHR coated tubes  of '2°[-16ES ~ TSHR coated tubes  Inhibition of

Test (% total counts binding (% total counts 125 TSH
material! added)? (%)>3 added)* binding (%)>*
G23 13.2 44.0 8.9 27.1
G28 5.8 754 3.8 68.5
G29 13.3 43.6 8.0 344
G30 9.2 61.0 5.3 56.9
G32 11.9 49.6 7.5 384
G36 15.5 343 10.1 17.5
G38 16.1 31.8 10.0 18.3
G41 17.8 24.6 10.8 114
G43 5.9 75.0 4.0 67.2
G44 18.6 21.2 124 —-ve
G45 5.1 78.4 3.5 71.0
G46 3.8 83.9 2.7 779
G47 7.2 69.5 4.3 64.8
G48 6.9 70.8 4.8 60.8
G49 9.1 61.4 6.1 49.6
G50 8.7 63.1 6.3 484
G51 11.9 49.6 7.9 35.2
G52 12.3 47.9 7.4 39.0
NSF 4 23.0 2.6 12.5 -ve
NSF 5 253 -ve 12.3 —-ve
NSF 10 22.4 5.1 12.5 —-ve
NSF 16 23.3 1.3 12.0 1.8
NSF 17 24.2 -ve 11.5 5.3
NSF 18 19.9 15.7 11.2 8.0
NSF 20 21.5 8.9 123 -ve
NSF 21 233 1.3 12.3 —-ve
NSF 22 24.5 -ve 12.4 -ve
NSF 26 26.5 -ve 12.8 -ve

Table 5 footnotes:

!Sera G53-G52 are from patients with Graves’ disease; sera NSF are from healthy
blood donors

?mean binding in the presence of healthy blood donor sera was 23.6% for
16E5

3inhibition of binding was calculated using the formula

1257

A
% inhibition = 100 — (E X 100)

where

A = binding in the presence of test serum;

B = mean binding in the presence of healthy blood donor sera

“mean binding in the presence of healthy blood donor sera was 12.2% for
2L TSH
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59
TABLE 6

60

Binding of '2°I-labelled MAb 14D3 to TSHR coated tubes and effect of

TRAD in _atient sera

1251.14D3 bound to Inhibition 251 TSH bound to
TSHR coated tubes ~ of '’1-14D3  TSHR coated tubes  Inhibition of
Test (% total counts binding (% total counts 25 TSH
material! added)? (%)>3 added)* binding (%)
G23 13.9 20 8.9 26.6
G24 11.3 35 6.9 43.4
G25 14.1 19 7.2 40.5
G26 7.3 58 2.6 78.3
G27 12.3 29.7 7.3 40.1
G28 8.0 54.4 3.8 68.3
G29 13.2 24.4 8.0 34.0
G30 12.5 284 5.3 56.6
G31 9.8 44 4.3 64.3
G32 11.4 34.8 7.5 38.0
G33 12.7 27.2 6.1 49.9
G34 10.9 37.5 7.5 37.8
G35 9.8 43.6 4.3 64.6
G36 13.5 22.8 10.1 16.9
G37 11.9 31.6 9.3 234
G38 11.3 354 10.0 17.6
G39 12.3 29.5 7.9 34.8
G40 9.8 44.0 7.2 40.9
G41 14.0 19.8 10.8 10.7
NSF 4 17.4 0.3 12.5 -ve
NSF 5 16.5 9.1 12.3 -ve
NSF 10 17.6 -ve 12.5 -ve
NSF 16 17.7 -ve 12.0 1.1
NSF 17 17.0 2.7 11.5 4.6
NSF 18 16.6 8.6 11.2 7.3
NSF 20 18.3 -ve 12.3 -ve
NSF 21 16.8 3.6 12.3 -ve
NSF 22 16.3 6.7 12.4 -ve
NSF 26 18.4 -ve 12.8 -ve
Table 6 footnotes:
!Sera G23-41 are from patients with Graves’ disease
Sera NSF are from healthy blood donors
?Mean binding in the presence of healthy blood donor sera was 17.4% for 2°I-
14D3.
3Inhibition of binding was calculated using the formula:
% inhibition = 100 — (g X 100)
where
A = binding in the presence of test serum;
B = mean binding in the presence of healthy blood donor sera
“Mean binding in the presence of healthy blood donor sera was 12.1% for '2°I-
TSH.
45

TABLE 7

Effect of sera from various patients in TSHR coated tube binding by
labelled TSH, 16ES and 14D3

% inhibition of binding to TSHR coated tubes? using:

Test sample 1251.TSH 1251165 1251.14D3
G42/5 87 71 77
G42/10 82 56 51
G42/20 70 34 24
D1/10 2 3 2
D1/100 -2 3 0
D2/10 1 1 -7
D2/100 -2 0 0
Al/10 -1 3 2
A1/100 -1 3 -1
A2/10 5 3 5
A2/100 1 3 1

Table 7 footnotes:

ISerum G42 is from a patient with Graves’ disease;

sera D1 and D2 are from patients with type 1 diabetes mellitus (positive
for auto antibodies to glutamic acid decarboxylase);

sera Al and A2 are from patients with Addison’s disease (positive for

TABLE 7-continued

Effect of sera from various patients in TSHR coated tube binding by
labelled TSH, 16E5 and 14D3

% inhibition of binding to TSHR coated tubes? using:

Test sample 1251 TSH 125116E5S 1251.14D3

55
steroid 21-hydroxylase autoantibodies)
All test sampes were diluted in a pool of serum from healthy blood donors
and dilution factor shown as /5, /10, /20 or /100

Inhibition of binding was calculated using the formula

60
R A
% inhibition = 100 — (E X 100)

where

A = binding in the presence of test serum;

63 B = mean binding in the presence of a pool of healthy blood donor sera
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61
TABLE 8

62
TABLE 10

Effect of patient sera on binding of the TSHR to 16ES F(ab), coated tubes

1251431 labelled TSHR ~ Inhibition
Test bound to 16E5 F(ab), coated of Inhibition of TSH
material tubes (% total counts added)  binding? binding (%)>
G43 1.8 91.4 72.3
G44 4.8 77.2 45.1
G435 3.0 85.6 71.8
G46 2.0 90.2 83.8
G47 1.8 91.4 753
NSF 10 17.8 14.4 <14
NSF 17 14.8 29.1 <14
NSF 21 13.5 34.9 <14

Table 8 footnotes:

!Sera (G43-47 are from patients wwith Graves’ disease;
Sera NSF are from healthy blood donors

?Inhibition of binding was calculated using the formula:

A
% inhibition = 100 — (E X 100]

where

A = binding 4E31 binding in the presence of test serum;

B = mean labelled 4E31 binding for healthy blood donor sera (15.4%)
3Inhibition of TSH binding >14% is positive; PEG method used

TABLE 9

Effect of patient sera on binding of the TSHR to 14D3 F(ab), coated tubes

1251-4E31 labelled TSHR  Inhibition

Test bound to 14D3 F(ab), coated of Inhibition of TSH
material! tubes (% total counts added)  binding? binding (%)?
Serum A 4.0 70 72
Serum B 6.9 49 40
Serum C 3.0 78 85
Serum D 2.6 81 80
NSF 5 15.1 -12 <14
NSF 17 14.6 -9 <14
NSF 21 12.0 10 <14
NSF 23 11.8 12 <14

Table 9 footnotes:

!Sera A-D are from patients with Graves’ disease;

Sera NSF are from healthy blood donors

2Inhibition of binding was calculated using the formula:

A
% inhibition = 100 — (E X 100)

where

A = labelled 4E31 binding in the presence of test serum;

B = mean labelled 4E31 binding for healthy blood donor sera (15.4%)
3Inhibition of TSH binding >14% is positive; PEG method used

10

15

20

25

30

35

40

45

Inhibition of '?°I-16E5 Fab binding to TSHR by TSHR MAbs

IgG (100 pg/ml) % inhibition Epitope region (aa)

16ES 70.4 —
17D3 68.8 —
14D3 67.6 —
17D2 69.2 —
2G2 -ve Thyroglobulin specific
5D6 -ve 22-41
8E2 -ve 22-41
4B5 7.1 22-41
10C4 -ve 37-56
10D3 -ve 37-71
4D2 -ve 37-71
2E2 -ve 52-71
1D6 -ve 202-221
7BS -ve 202-221
16B6 -ve 202-221
3C3 11.2 202-236
4B4 -ve 217-236
4E4 -ve 217-236
8D3 -ve 217-236
6D7 -ve 217-236
18C5 15.7 246-260
3C7 17 246-260
4D7 24.2 246-260
3B3 8.8 277-296
5BS -ve 307-326
4E6 -ve 307-326
6E2 -ve 322-341
9C2 -ve 322-341
6B4 -ve 337-356
3E4 -ve 337-371
3F3 -ve 352-371
3B2 -ve 352-371
7C2 -ve 367-386
2B4 -ve 381-385
3E6 5.4 381-385
8E3 4.8 381-385
7C4 -ve 381-385
1D5 4.2 381-385
4E2 -ve 381-385
3D3 -ve 382-401
2C4 -ve 382-401
10C2 -ve 382-401
7E5 -ve 382-401

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 92

<210> SEQ ID NO 1

<211> LENGTH: 200

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 1

<400> SEQUENCE: 1

Met Arg Pro Ala Asp Leu Leu Gln Leu Val Leu Leu Leu Asp Leu Pro

1 5 10

15

Arg Asp Leu Gly Gly Met Gly Cys Ser Ser Pro Pro Cys Glu Cys His

20 25

30
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-continued

64

Gln G1

u Glu
35

Ser Leu Pro

50

Arg Thr Ile

65

Ile Tyr Val

Phe Tyr Asn

Asn Leu Thr

115

Lys Phe Leu

13

o]

Thr Lys Val

145

Asn Pro Tyr

Asn Gl

Gln G1

<210>
<211l>
<212>
<213>
<220>
<221>
<223>

<400>

u Thr

y Tyr
195

Asp

Pro

Pro

Ser

Leu

100

Tyr

Gly

Tyr

Met

Leu

180

Ala

Phe

Ser

Ser

Ile

Ser

Ile

Ile

Ser

Thr

165

Thr

Phe

SEQ ID NO 2

LENGTH:

TYPE:

PRT

ORGANISM:
FEATURE:

NAME/KEY: misc_feature

200

Sus

Arg

Thr

His

70

Asp

Lys

Asp

Phe

Thr

150

Ser

Leu

Asn

Val

Gln

55

Ala

Val

Val

Pro

Asn

135

Asp

Ile

Lys

Gly

scrofa

Thr

40

Thr

Phe

Thr

Thr

Asp

120

Thr

Ile

Pro

Leu

Thr
200

OTHER INFORMATION: Figure

SEQUENCE :

Met Ser Leu Thr

1

Arg Se

Gln G1

Pro Le
50

Lys Th
65

r Leu
u Asp
35

u Pro

r Ile

Ile Tyr Leu

Phe Ty

Ser Le

r Asn

u Thr
115

Lys Phe Leu

13

0

Thr Lys Val

145

Asn Pr

Asn Gl

o Tyr

u Thr

Arg

20

Asp

Pro

Pro

Ser

Leu

100

Tyr

Gly

Tyr

Met

Leu
180

2

Pro

5

Gly

Phe

Asn

Ser

Ile

Ser

Ile

Ile

Ser

Thr

165

Thr

Leu

Lys

Arg

Thr

Arg

Asp

Lys

Asn

Phe

Thr

150

Ser

Leu

Leu

Gly

Val

Gln

55

Ala

Ala

Met

Pro

Asn

135

Asp

Ile

Lys

Gln

Cys

Thr

40

Thr

Phe

Thr

Thr

Gly

120

Thr

Val

Pro

Leu

Cys

Leu

Ser

Leu

His

105

Ala

Gly

Phe

Val

Tyr
185

Leu

Pro

25

Cys

Leu

Ser

Leu

His

105

Ala

Gly

Phe

Ala

Tyr
185

Lys

Lys

Asn

Gln

90

Ile

Leu

Leu

Phe

Asn

170

Asn

Ala

Ser

Lys

Lys

Asn

Gln

Ile

Leu

Leu

Phe

Asn

170

Asn

Asp

Leu

Leu

75

Gln

Glu

Lys

Lys

Ile

155

Ala

Asn

Leu

Pro

Asp

Phe

Leu

75

Gln

Glu

Lys

Arg

Ile

155

Ala

Asn

Ile

Ile

Pro

Leu

Ile

Glu

Met

140

Leu

Phe

Gly

Val

Pro

Ile

Ile

60

Pro

Leu

Ile

Asp

Ile

140

Leu

Phe

Gly

Gln Arg Ile

45

Glu

Asn

Glu

Arg

Leu

125

Phe

Glu

Gln

Phe

Leu

Cys

His

45

Glu

Asn

Glu

Arg

Leu

125

Phe

Glu

Gln

Phe

Thr

Ile

Ser

Asn

110

Pro

Pro

Ile

Gly

Thr
190

Ala

Glu

30

Ser

Thr

Ile

Ser

Asn

110

Pro

Pro

Ile

Gly

Thr
190

His

Ser

His

Thr

Leu

Asp

Thr

Leu

175

Ser

Leu

15

Cys

Ile

His

Ser

Gln

Thr

Leu

Asp

Thr

Leu

175

Ser

Pro

Leu

Arg

80

Ser

Arg

Leu

Leu

Asp

160

Cys

Val

Pro

His

Pro

Leu

Arg

Ser

Arg

Leu

Leu

Asp

160

Cys

Val
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65

-continued

Gln Gly His Ala Phe Asn Gly Thr
195 200

<210> SEQ ID NO 3

<211> LENGTH: 200

<212> TYPE: PRT

<213> ORGANISM: Bos taurus

<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 1

<400> SEQUENCE: 3

Met Arg Pro Thr Pro Leu Leu Arg Leu Ala Leu Phe Leu Val Leu Pro
1 5 10 15

Ser Ser Leu Gly Gly Glu Arg Cys Pro Ser Pro Pro Cys Glu Cys Arg
20 25 30

Gln Glu Asp Asp Phe Arg Val Thr Cys Lys Asp Ile Gln Ser Ile Pro
35 40 45

Ser Leu Pro Pro Ser Thr Gln Thr Leu Lys Phe Ile Glu Thr His Leu
50 55 60

Lys Thr Ile Pro Ser Arg Ala Phe Ser Asn Leu Pro Asn Ile Ser Arg
65 70 75 80

Ile Tyr Leu Ser Ile Asp Ala Thr Leu Gln Gln Leu Glu Ser His Ser

Phe Tyr Asn Leu Ser Lys Val Thr His Ile Glu Ile Arg Asn Thr Arg
100 105 110

Ser Leu Thr Tyr Ile Asp Ser Gly Ala Leu Lys Glu Leu Pro Leu Leu
115 120 125

Lys Phe Leu Gly Ile Phe Asn Thr Gly Leu Arg Val Phe Pro Asp Leu
130 135 140

Thr Lys Ile Tyr Ser Thr Asp Val Phe Phe Ile Leu Glu Ile Thr Asp
145 150 155 160

Asn Pro Tyr Met Thr Ser Ile Pro Ala Asn Ala Phe Gln Gly Leu Cys
165 170 175

Asn Glu Thr Leu Thr Leu Lys Leu Tyr Asn Asn Gly Phe Thr Ser Ile
180 185 190

Gln Gly His Ala Phe Asn Gly Thr
195 200

<210> SEQ ID NO 4

<211> LENGTH: 200

<212> TYPE: PRT

<213> ORGANISM: Felis catus

<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 1

<400> SEQUENCE: 4

Met Arg Gln Thr Pro Leu Leu Gln Leu Ala Leu Leu Leu Ser Leu Pro
1 5 10 15

Arg Ser Leu Gly Gly Lys Gly Cys Pro Ser Pro Pro Cys Glu Cys His
20 25 30

Gln Glu Asp Asp Phe Arg Val Thr Cys Lys Asp Ile His Arg Ile Pro
35 40 45

Ser Leu Pro Pro Ser Thr Gln Thr Leu Lys Phe Ile Glu Thr His Leu
50 55 60

Lys Thr Ile Pro Ser Arg Ala Phe Ser Asn Leu Pro Asn Ile Ser Arg
65 70 75 80
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-continued

68

Ile Tyr Leu Ser Ile Asp Ala Thr Leu

Phe Tyr Asn Leu Ser Lys Met Thr His
100 105

Ser Leu Thr Tyr Ile Asp Pro Gly Ala
115 120

Lys Phe Leu Gly Ile Phe Asn Thr Gly
130 135

Thr Lys Val Tyr Ser Thr Asp Val Phe
145 150

Asn Pro Tyr Met Thr Ser Ile Pro Ala
165

Asn Glu Thr Leu Thr Leu Lys Leu Tyr
180 185

Gln Gly His Ala Phe Asn Gly Thr
195 200

<210> SEQ ID NO 5

<211> LENGTH: 200

<212> TYPE: PRT

<213> ORGANISM: Canis familiaris
<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 1

<400> SEQUENCE: 5

Met Arg Pro Pro Pro Leu Leu His Leu
1 5

Arg Ser Leu Gly Gly Lys Gly Cys Pro
20 25

Gln Glu Asp Asp Phe Arg Val Thr Cys

Thr Leu Pro Pro Ser Thr Gln Thr Leu
50 55

Lys Thr Ile Pro Ser Arg Ala Phe Ser
65 70

Ile Tyr Leu Ser Ile Asp Ala Thr Leu
85

Phe Tyr Asn Leu Ser Lys Met Thr His
100 105

Ser Leu Thr Ser Ile Asp Pro Asp Ala
115 120

Lys Phe Leu Gly Ile Phe Asn Thr Gly
130 135

Thr Lys Val Tyr Ser Thr Asp Val Phe
145 150

Asn Pro Tyr Met Ala Ser Ile Pro Ala
165

Asn Glu Thr Leu Thr Leu Lys Leu Tyr
180 185

Gln Gly His Ala Phe Asn Gly Thr
195 200

<210> SEQ ID NO 6

<211> LENGTH: 200

<212> TYPE: PRT

<213> ORGANISM: Mus musculus
<220> FEATURE:

Gln

90

Ile

Leu

Leu

Phe

Asn

170

Asn

Ala

10

Ser

Lys

Lys

Asn

Gln

90

Ile

Leu

Leu

Phe

Asn

170

Asn

Arg

Glu

Lys

Gly

Ile

155

Ala

Asn

Leu

Pro

Asp

Phe

Leu

75

Arg

Glu

Lys

Gly

Ile

155

Ala

Asn

Leu Glu Ser

Ile

Glu

Val

140

Leu

Phe

Gly

Leu

Pro

Ile

Ile

60

Pro

Leu

Ile

Glu

Val

140

Leu

Phe

Gly

Arg

Leu

125

Phe

Glu

Gln

Phe

Leu

Cys

His

Glu

Asn

Glu

Arg

Leu

125

Phe

Glu

Gln

Phe

Asn

110

Pro

Pro

Ile

Gly

Thr
190

Ala

Glu

30

Arg

Thr

Ile

Ser

Asn

110

Pro

Pro

Ile

Gly

Thr
190

His

95

Thr

Leu

Asp

Thr

Leu

175

Ser

Leu

15

Cys

Ile

Gln

Ser

His

95

Thr

Leu

Asp

Thr

Leu

175

Ser

Ser

Arg

Leu

Leu

Asp

160

Cys

Ile

Pro

His

Pro

Leu

Arg

80

Ser

Arg

Leu

Val

Asp

160

Cys

Ile
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70

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 1

<400> SEQUENCE: 6

Met Arg Pro Gly Ser Leu Leu Leu Leu
1 5

Arg Ser Leu Arg Gly Lys Glu Cys Ala
20 25

Gln Glu Asp Asp Phe Arg Val Thr Cys

Ser Leu Pro Pro Ser Thr Gln Thr Leu
50 55

Lys Thr Ile Pro Ser Leu Ala Phe Ser
65 70

Ile Tyr Leu Ser Ile Asp Ala Thr Leu
85

Phe Tyr Asn Leu Ser Lys Met Thr His
100 105

Ser Leu Thr Tyr Ile Asp Pro Asp Ala
115 120

Lys Phe Leu Gly Ile Phe Asn Thr Gly
130 135

Thr Lys Ile Tyr Ser Thr Asp Ile Phe
145 150

Asn Pro Tyr Met Thr Ser Val Pro Glu
165

Asn Glu Thr Leu Thr Leu Lys Leu Tyr
180 185

Gln Gly His Ala Phe Asn Gly Thr
195 200

<210> SEQ ID NO 7

<211> LENGTH: 200

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus
<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 1

<400> SEQUENCE: 7

Met Arg Pro Gly Ser Leu Leu Gln Leu
1 5

Arg Ser Leu Trp Gly Arg Gly Cys Thr
20 25

Gln Glu Asp Asp Phe Arg Val Thr Cys
Ser Leu Pro Pro Ser Thr Gln Thr Leu
50 55

Lys Thr Ile Pro Ser Leu Ala Phe Ser
65 70

Ile Tyr Leu Ser Ile Asp Ala Thr Leu
85

Phe Tyr Asn Leu Ser Lys Met Thr His
100 105

Ser Leu Thr Tyr Ile Asp Pro Asp Ala
115 120

Lys Phe Leu Gly Ile Phe Asn Thr Gly

Val

10

Ser

Lys

Lys

Ser

Gln

90

Ile

Leu

Leu

Phe

Asn

170

Asn

Thr

10

Ser

Lys

Lys

Ser

Gln

90

Ile

Leu

Leu

Leu

Pro

Glu

Leu

Leu

75

Arg

Glu

Thr

Arg

Ile

155

Ala

Asn

Leu

Pro

Glu

Leu

Leu

75

Arg

Glu

Thr

Arg

Leu

Pro

Leu

Ile

Pro

Leu

Ile

Glu

Ile

140

Leu

Phe

Gly

Leu

Pro

Leu

Ile

Pro

Leu

Ile

Glu

Ile

Leu

Cys

His

Glu

Asn

Glu

Arg

Leu

125

Phe

Glu

Gln

Phe

Leu

Cys

His

Glu

Asn

Glu

Arg

Leu

125

Phe

Ala

Glu

30

Arg

Thr

Ile

Pro

Asn

110

Pro

Pro

Ile

Gly

Thr
190

Ala

Glu

30

Gln

Thr

Ile

Pro

Asn

110

Pro

Pro

Leu
15

Cys

His

Ser

His

95

Thr

Leu

Asp

Thr

Leu

175

Ser

Leu

15

Cys

Ile

His

Ser

His

95

Thr

Leu

Asp

Ser

His

Pro

Leu

Arg

80

Ser

Arg

Leu

Leu

Asp

160

Cys

Val

Pro

His

Pro

Leu

Arg

80

Ser

Arg

Leu

Leu
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71

-continued

72

130 135 140

Thr Lys Ile Tyr Ser Thr Asp Val Phe Phe Ile Leu Glu Ile Thr Asp
145 150 155 160

Asn Pro Tyr Met Thr Ser Val Pro Glu Asn Ala Phe Gln Gly Leu Cys
165 170 175

Asn Glu Thr Leu Thr Leu Lys Leu Tyr Asn Asn Gly Phe Thr Ser Ile
180 185 190

Gln Gly His Ala Phe Asn Gly Thr
195 200

<210> SEQ ID NO 8

<211> LENGTH: 200

<212> TYPE: PRT

<213> ORGANISM: Ovis aries

<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 1

<400> SEQUENCE: 8

Met Arg Pro Thr Pro Leu Leu Arg Leu Ala Leu Leu Leu Val Leu Pro
1 5 10 15

Ser Ser Leu Trp Gly Glu Arg Cys Pro Ser Pro Pro Cys Glu Cys Arg
20 25 30

Gln Glu Asp Asp Phe Arg Val Thr Cys Lys Asp Ile Gln Arg Ile Pro
35 40 45

Ser Leu Pro Pro Ser Thr Gln Thr Leu Lys Phe Ile Glu Thr His Leu
50 55 60

Lys Thr Ile Pro Ser Arg Ala Phe Ser Asn Leu Pro Asn Ile Ser Arg
65 70 75 80

Ile Tyr Leu Ser Ile Asp Ala Thr Leu Gln Gln Leu Glu Ser His Ser
85 90 95

Phe Tyr Asn Leu Ser Lys Val Thr His Ile Glu Ile Arg Asn Thr Arg
100 105 110

Ser Leu Thr Tyr Ile Asp Ser Gly Ala Leu Lys Glu Leu Pro Leu Leu
115 120 125

Lys Phe Leu Gly Ile Phe Asn Thr Gly Leu Arg Val Phe Pro Asp Leu
130 135 140

Thr Lys Ile Tyr Ser Thr Asp Val Phe Phe Ile Leu Glu Ile Thr Asp
145 150 155 160

Asn Pro Tyr Met Thr Ser Val Pro Ala Asn Ala Phe Gln Gly Leu Ser
165 170 175

Asn Glu Thr Leu Thr Leu Lys Leu Tyr Asn Asn Gly Phe Thr Ser Ile
180 185 190

Gln Gly His Ala Phe Asn Gly Thr
195 200

<210> SEQ ID NO 9

<211> LENGTH: 300

<212> TYPE: DNA

<213> ORGANISM: Felis catus

<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 2

<400> SEQUENCE: 9
atgaggcaga cgccectget geagetggeg ttacttctet ceetgcccag gagectgggyg 60
gggaaagggt gtecegtetee gecctgegag tgtcaccagg aagatgactt cagagtcace 120

tgcaaggata ttcaccgtat ccccagecta ccgeccagea cgcagactcet gaaatttata 180
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74

gagactcatc tgaaaaccat tcccagtegt geattttcaa atctgeccaa tatttccagg

atctacttgt caatagatgc aactctgcag cgactggaat cacattcctt ctacaatttg

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 10

LENGTH: 300

TYPE: DNA

ORGANISM: Bos taurus
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: Figure 2

SEQUENCE: 10

atgcggecga cgecectect geggetggeg ctgtttetgg tectgeccag cagecteggt

ggggagaggt gtcegtetece gecctgegaa tgccgecagg aggacgactt cagagtcace

tgcaaggaca tccagagcat ccctagetta ccccccagea cgcagacccet gaagtttata

gagactcatc tgaaaaccat tcccagtegt gegttcetcaa atctgeccaa tatttccagg

atctacttgt caatagatgc aactctgcag cagctggaat cacattcctt ctacaattta

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 11

LENGTH: 300

TYPE: DNA

ORGANISM: Canis familiaris
FEATURE :

NAME/KEY: misc_feature

OTHER INFORMATION: Figure 2

SEQUENCE: 11

atgaggeege cgccectget geacetggeg ctgetteteg cectgeccag gagectgggy

gggaaggggt gtecttetee ccectgtgag tgccaccagg aggatgactt cagagtcace

tgcaaggata tccaccgcat ccccacccta ccacccagea cgcagactet gaagtttata

gagactcage tgaaaaccat tcccagtegt geattttcaa atctgeccaa tatttccagg

atctacttgt caatagatgc aactctgcag cggctggaat cacattcctt ctacaattta

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 12

LENGTH: 300

TYPE: DNA

ORGANISM: Mus musculus
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: Figure 2

SEQUENCE: 12

atgaggccag ggtccetget getgettgtt ctgetgeteg cectgtecag gagectgegy

ggcaaagagt gtgegtctee accctgtgag tgtcaccagg aggacgactt cagagtcace

tgcaaggagc tccaccgaat ccccagectg cegeccagea cccagactet gaagctcate

gagactcatc tgaagaccat acccagtctt geattttega gtctgeccaa tatttccagg

atctatttat ctatagatgc aactctgcag cggctggaac cacattcttt ctacaattty

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 13

LENGTH: 300

TYPE: DNA

ORGANISM: Sus scrofa
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: Figure 2

SEQUENCE: 13

atgagtctga cgcceetgtt gecagetggeg ctegttcteg cectgcccag gagecteagyg

240

300

60

120

180

240

300

60

120

180

240

300

60

120

180

240

300

60
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gggaaagggt gtcegtetee gecctgegaa tgccaccagg

tgcaaggata tccacagcat cccccectta ccacccaata

gagactcatc tgaaaaccat ccccagtcegt gecattttcaa

atctacctgt caatagatgc aactctacag cagctggaat

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 14

LENGTH: 300

TYPE: DNA

ORGANISM: Rattus norvegicus
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: Figure 2

SEQUENCE: 14

atgaggccag ggtccetget ccagetcact ctgetgeteg

ggcagagggt gtacttctcee accctgegaa tgccaccagg

tgcaaggaac tccaccaaat ccccagecta ccgeccagea

gagactcacc tgaagaccat tcccagtctt gecttttega

atctatctat ccatagatgce cactctgcag cgactggage

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 15

LENGTH: 300

TYPE: DNA

ORGANISM: Ovis aries
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: Figure 2

SEQUENCE: 15

atgcggecga cgecccetect geggttggeg ctgettetgg

ggggagaggt gtcegtetee gecctgegaa tgccgecagg

tgcaaggaca tccagegcat ccctagetta ccccccagea

gagactcatc tgaaaaccat tcccagtcegt gegttctcaa

atctacttgt caatagatgc gactttgcag caactggaat

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 16

LENGTH: 300

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: Figure 2

SEQUENCE: 16

atgaggecegg cggacttget gcagetggtg ctgetgeteg

ggaatggggt gttegtetee accctgegag tgccatcagg

tgcaaggata ttcaacgcat ccccagetta ccgeccagta

gagactcacc tgagaactat tccaagtcat gcattttcta

atctacgtat ctatagatgt gactctgcag cagctggaat

<210>
<211>
<212>
<213>
<220>
<221>
<223>

SEQ ID NO 17

LENGTH: 101

TYPE: PRT

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: Figure 3

aggacgactt cagagtcacc
ctcagacact aaagtttata
atctgcccaa tatttccagg

cacagtcctt ctacaatttg

ccetgeccag gagectetgg
aggacgactt cagagtcacc
ccecagactet gaagctcate
gectgeccaa tatttecagg

cacattcttt ctacaatttg

tcetgeccag cagectetgg
aggacgactt cagagtcacc
cgcagacccet gaagtttata
atttgcccaa tatttccagg

cacattcectt ctacaattta

acctgecccag ggacctggge
aggaggactt cagagtcacc
cgcagactet gaagettatt
atctgcccaa tatttccaga

cacactcctt ctacaatttg

120

180

240

300

60

120

180

240

300

60

120

180

240

300

60

120

180

240

300
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<400>

SEQUENCE: 17

Thr Lys Leu Asp Ala

1

Ile As

p Lys Asp Ala
20

Asp Val Ser Gln Thr

35

His Leu Lys Glu Leu

50

Pro Leu Ser Leu Ser

65

Pro Ser His Cys Cys

Leu Gl

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

85

u Ser Leu Met
100

SEQ ID NO 18
LENGTH: 101
TYPE: PRT
ORGANISM: Sus
FEATURE:

Val Tyr Leu

Phe Gly Gly

Ser Val Thr

40

Ile Ala Arg
55

Phe Leu His
70

Ala Phe Lys

scrofa

NAME/KEY: misc_feature
OTHER INFORMATION: Figure

SEQUENCE: 18

Thr Lys Leu Asp Ala

1

Ile As

P Lys Asp Ala
20

Asp Val Ser Tyr Thr

His Leu Lys Glu Leu

50

Pro Leu Ser Leu Ser

65

Pro Ser His Cys Cys

Leu G1

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

Thr Ly
1

Ile GL

Asp I1

His Le

50

Pro Le

85

u Ser Leu Met
100

SEQ ID NO 19
LENGTH: 101
TYPE: PRT
ORGANISM: Bos
FEATURE:

Val Tyr Leu

Phe Gly Gly

Ser Val Thr

40

Ile Ala Arg
55

Phe Leu His
70

Ala Phe Lys

taurus

NAME/KEY: misc_feature
OTHER INFORMATION: Figure

SEQUENCE: 19

s Leu Asp Ala
5

y Gln Asp Ala
20

e Ser Tyr Thr
35

u Lys Glu Leu

u Ser Leu Ser

Val Tyr Leu

Phe Ala Gly

Ser Val Thr
40

Ile Ala Arg
55

Phe Leu His

Asn

Val

25

Ala

Asn

Leu

Asn

Asn

Val

Ala

Asn

Leu

Asn

Asn

Val

25

Ala

Asn

Leu

Lys

10

Tyr

Leu

Thr

Thr

Gln

Lys

10

Phe

Leu

Thr

Thr

Gln
90

Lys

10

Tyr

Leu

Thr

Thr

Asn

Ser

Pro

Trp

Arg

Lys

Asn

Ser

Pro

Trp

Arg

75

Lys

Asn

Ser

Pro

Trp

Arg

Lys Tyr Leu Thr Val
15

Gly Pro Ser Leu Leu
30

Ser Lys Gly Leu Glu
45

Thr Leu Lys Lys Leu
60

Ala Asp Leu Ser Tyr
80

Lys Ile Arg Gly Ile

Lys Tyr Leu Thr Val
15

Gly Pro Thr Leu Leu
30

Pro Lys Gly Leu Glu
45

Thr Leu Lys Lys Leu
60

Ala Asp Leu Ser Tyr
80

Lys Ile Arg Gly Ile
95

Lys Tyr Leu Thr Val
15

Gly Pro Thr Leu Leu
30

Ser Lys Gly Leu Glu
45

Thr Leu Arg Lys Leu
60

Ala Asp Leu Ser Tyr
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80

65

70 75 80

Pro Ser His Cys Cys Ala Phe Lys Asn Gln Lys Lys Ile Arg Gly Ile

Leu Gl

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

85 90 95

n Ser Leu Met
100

SEQ ID NO 20

LENGTH: 101

TYPE: PRT

ORGANISM: Felis catus
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: Figure 3

SEQUENCE: 20

Thr Lys Leu Asp Ala Val Tyr Leu Asn Lys Asn Lys Tyr Leu Thr Ala

1

Ile As

5 10 15

P Gln Asp Ala Phe Gly Gly Val Tyr Ser Gly Pro Thr Leu Leu
20 25 30

Asp Val Ser Tyr Thr Ser Val Thr Ala Leu Pro Ser Lys Gly Leu Glu

35 40 45

His Leu Lys Glu Leu Ile Ala Arg Asn Thr Trp Thr Leu Lys Lys Leu

50

55 60

Pro Leu Thr Leu Ser Phe Leu His Leu Thr Arg Ala Asp Leu Ser Tyr

65

70 75 80

Pro Ser His Cys Cys Ala Phe Lys Asn Gln Lys Lys Ile Arg Gly Ile

Leu G1

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

85 90 95

u Ser Phe Met
100

SEQ ID NO 21

LENGTH: 101

TYPE: PRT

ORGANISM: Canis familiaris
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: Figure 3

SEQUENCE: 21

Thr Lys Leu Asp Ala Val Tyr Leu Asn Lys Asn Lys Tyr Leu Ser Ala

1

Ile As

Asp Va

His Le
50

Pro Le
65

Pro Se

Leu Gl

<210>
<211>
<212>
<213>
<220>
<221>
<223>

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

1 Ser Tyr Thr Ser Val Thr Ala Leu Pro Ser Lys Gly Leu Glu
35 40 45

u Lys Glu Leu Ile Ala Arg Asn Thr Trp Thr Leu Lys Lys Leu

u Ser Leu Ser Phe Leu His Leu Thr Arg Ala Asp Leu Ser Tyr
70 75 80

r His Cys Cys Ala Phe Lys Asn Gln Lys Lys Ile Arg Gly Ile
85 90 95

u Ser Leu Met
100

SEQ ID NO 22

LENGTH: 101

TYPE: PRT

ORGANISM: Mus musculus
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: Figure 3
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<400> SEQUENCE: 22
Thr Lys Leu Asp Ala Val Tyr Leu Asn Lys Asn Lys Tyr Leu Thr Ala
1 5 10 15
Ile Asp Asn Asp Ala Phe Gly Gly Val Tyr Ser Gly Pro Thr Leu Leu
20 25 30
Asp Val Ser Ser Thr Ser Val Thr Ala Leu Pro Ser Lys Gly Leu Glu
35 40 45
His Leu Lys Glu Leu Ile Ala Lys Asp Thr Trp Thr Leu Lys Lys Leu
50 55 60
Pro Leu Ser Leu Ser Phe Leu His Leu Thr Arg Ala Asp Leu Ser Tyr
65 70 75 80
Pro Ser His Cys Cys Ala Phe Lys Asn Gln Lys Lys Ile Arg Gly Ile
85 90 95
Leu Glu Ser Leu Met
100
<210> SEQ ID NO 23
<211> LENGTH: 101
<212> TYPE: PRT
<213> ORGANISM: Rattus norvegicus
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 3
<400> SEQUENCE: 23
Thr Lys Leu Asp Ala Val Tyr Leu Asn Lys Asn Lys Tyr Leu Thr Ala
1 5 10 15
Ile Asp Lys Asp Ala Phe Gly Gly Val Tyr Ser Gly Pro Thr Leu Leu
20 25 30
Asp Val Ser Ser Thr Ser Val Thr Ala Leu Pro Ser Lys Gly Leu Glu
35 40 45
His Leu Lys Glu Leu Ile Ala Lys Asn Thr Trp Thr Leu Lys Lys Leu
50 55 60
Pro Leu Ser Leu Ser Phe Leu His Leu Thr Arg Ala Asp Leu Ser Tyr
65 70 75 80
Pro Ser His Cys Cys Ala Phe Lys Asn Gln Lys Lys Ile Arg Gly Ile
85 90 95
Leu Glu Ser Leu Met
100
<210> SEQ ID NO 24
<211> LENGTH: 101
<212> TYPE: PRT
<213> ORGANISM: Ovis aries
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 3
<400> SEQUENCE: 24
Thr Lys Leu Asp Ala Val Tyr Leu Asn Lys Asn Lys Tyr Leu Thr Val
1 5 10 15
Ile Asp Gln Asp Ala Phe Ala Gly Val Tyr Ser Gly Pro Thr Leu Leu
20 25 30
Asp Ile Ser Tyr Thr Ser Val Thr Ala Leu Pro Ser Lys Gly Leu Glu
35 40 45
His Leu Lys Glu Leu Ile Ala Arg Asn Thr Trp Thr Leu Lys Lys Leu
50 55 60
Pro Leu Ser Leu Ser Phe Leu His Leu Thr Arg Ala Asp Leu Ser Tyr
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84

65 70

75 80

Pro Ser His Cys Cys Ala Phe Lys Asn Gln Lys Asn Ile Arg Gly Ile

85

Leu Gln Ser Leu Met
100

<210> SEQ ID NO 25
<211> LENGTH: 200
<212> TYPE: DNA
<213> ORGANISM: Felis
<220> FEATURE:

90 95

catus

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 4

<400> SEQUENCE: 25
tcttacacca gtgtcactge
gcaagaaaca cttggactct
cgggctgace tttettatce
ggaatccttg agtecttcat
<210> SEQ ID NO 26

<211> LENGTH: 200
<212> TYPE: DNA

cctgecatee aaaggcctgg agcacctgaa ggaattgata
aaagaaactt ccacttacct tgagtttcect tcacctcaca

aagccactge tgtgetttta agaatcagaa gaaaatcaga

<213> ORGANISM: Bos taurus

<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 4

<400> SEQUENCE: 26
tcttatacca gtgtcacage
gcaagaaaca cttggactct
cgggctgace tttettatce
ggaatcctte agtctttaat
<210> SEQ ID NO 27
<211> LENGTH: 200
<212> TYPE: DNA

<213> ORGANISM: Canis
<220> FEATURE:

cctaccatec aaaggcctgg aacacctgaa ggaattgata
aaggaaactt cctectttect tgagtttect tcacctcaca

gagccactge tgegetttta agaatcagaa gaaaatcaga

familiaris

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 4

<400> SEQUENCE: 27
tcttacacca gtgttactge
gcaagaaaca cttggactct
cgggctgace tttettatce
ggaatccttg agtecttaat
<210> SEQ ID NO 28

<211> LENGTH: 200
<212> TYPE: DNA

cctgecatee aaaggcctgg agcatctaaa ggagetgata
aaagaaactc ccactttect tgagtttect tcaccttaca

aagccactge tgtgetttta agaatcagaa gaaaatcaga

<213> ORGANISM: Mus musculus

<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 4

<400> SEQUENCE: 28
tecttecacca gegtcactge

gcaaaagaca cctggactcet

ccttecttec aaaggcetgyg agcacctcaa agaactgatce

caaaaagcte ccgetgtegt tgagtttect ccacctcact

60

120

180

200

60

120

180

200

60

120

180

200

60

120
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86

cgggctgace tetcettacce gagccactge tgcgetttta agaaccagaa gaaaatcagg

ggaatcctgg agtetttgat

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 29

LENGTH: 200

TYPE: DNA

ORGANISM: Sus scrofa
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: Figure 4

SEQUENCE: 29

tcttatacca gtgttactge cctgecacce aaaggectgg aacacctgaa ggaactgata

gcaagaaata cttggactct aaagaaactt ccactgtect tgagtttcct tcacctcaca

cgagctgacce tttcettatce aagccactge tgtgetttta agaatcagaa gaagatcaga

ggaatccttg agtctttaat

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 30

LENGTH: 200

TYPE: DNA

ORGANISM: Rattus norvegicus
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: Figure 4

SEQUENCE: 30

tctteccacca gegttactge tcttecttec aaaggectgg agcacctcaa agagctgatce

gcgaagaaca cctggactcet caaaaagctce cecctgtect tgagettcet ccacctcact

cgggctgace tetcttacce aagtcactge tgtgetttta agaaccagaa gaaaatcagg

ggaatcctag agtcetttgat

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 31

LENGTH: 200

TYPE: DNA

ORGANISM: Ovis aries
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: Figure 4

SEQUENCE: 31

tcttatacca gtgtcactge cctaccatcc aaaggcctgg aacacctgaa ggaattgata

gcaagaaaca cttggactct aaagaaactt cctctttect tgagtttcet tcacctcaca

cgggctgace tttettatce gagccactge tgtgetttta agaatcagaa gaatatcaga

ggaatcctte agtctttaat

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 32

LENGTH: 200

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: Figure 4

SEQUENCE: 32

tctcaaacca gtgtcactge cctteccatcce aaaggcctgg agcacctgaa ggaactgata

gcaagaaaca cctggactct taagaaactt ccactttcct tgagtttcct tcacctcaca

cgggctgace tttettacce aagccactge tgtgecttta agaatcagaa gaaaatcaga

ggaatccttg agtecttgat

180

200

60

120

180

200

60

120

180

200

60

120

180

200

60

120

180

200
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<210> SEQ ID NO 33

<211> LENGTH: 200

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 5

<400> SEQUENCE: 33

Lys Glu Leu Ile Ala Arg Asn Thr Trp Thr Leu Lys Lys Leu Pro Leu
1 5 10 15

Ser Leu Ser Phe Leu His Leu Thr Arg Ala Asp Leu Ser Tyr Pro Ser
20 25 30

His Cys Cys Ala Phe Lys Asn Gln Lys Lys Ile Arg Gly Ile Leu Glu
35 40 45

Ser Leu Met Cys Asn Glu Ser Ser Met Gln Ser Leu Arg Gln Arg Lys
50 55 60

Ser Val Asn Ala Leu Asn Ser Pro Leu His Gln Glu Tyr Glu Glu Asn

Leu Gly Asp Ser Ile Val Gly Tyr Lys Glu Lys Ser Lys Phe Gln Asp

Thr His Asn Asn Ala His Tyr Tyr Val Phe Phe Glu Glu Gln Glu Asp
100 105 110

Glu Ile Ile Gly Phe Gly Gln Glu Leu Lys Asn Pro Gln Glu Glu Thr
115 120 125

Leu Gln Ala Phe Asp Ser His Tyr Asp Tyr Thr Ile Cys Gly Asp Ser
130 135 140

Glu Asp Met Val Cys Thr Pro Lys Ser Asp Glu Phe Asn Pro Cys Glu
145 150 155 160

Asp Ile Met Gly Tyr Lys Phe Leu Arg Ile Val Val Trp Phe Val Ser
165 170 175

Leu Leu Ala Leu Leu Gly Asn Val Phe Val Leu Leu Ile Leu Leu Thr
180 185 190

Ser His Tyr Lys Leu Asn Val Pro
195 200

<210> SEQ ID NO 34

<211> LENGTH: 200

<212> TYPE: PRT

<213> ORGANISM: Sus scrofa

<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 5

<400> SEQUENCE: 34

Lys Glu Leu Ile Ala Arg Asn Thr Trp Thr Leu Lys Lys Leu Pro Leu
1 5 10 15

Ser Leu Ser Phe Leu His Leu Thr Arg Ala Asp Leu Ser Tyr Pro Ser
20 25 30

His Cys Cys Ala Phe Lys Asn Gln Lys Lys Ile Arg Gly Ile Leu Glu
35 40 45

Ser Leu Met Cys Asn Glu Ser Ser Ile Arg Ser Leu Arg Gln Arg Lys
50 55 60

Ser Val Asn Ala Val Asn Gly Pro Phe Tyr Gln Glu Tyr Glu Glu Asp
65 70 75 80

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

Thr His Ser Asn Ser His Tyr Tyr Val Phe Phe Glu Glu Gln Glu Asp
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100 105 110

Glu Ile Ile Gly Phe Gly Gln Glu Leu Lys Asn Pro Gln Glu Glu Thr
115 120 125

Leu Gln Ala Phe Asp Ser His Tyr Asp Tyr Thr Val Cys Gly Gly Ser
130 135 140

Glu Asp Met Val Cys Thr Pro Lys Ser Asp Glu Phe Asn Pro Cys Glu
145 150 155 160

Asp Ile Met Gly Tyr Arg Phe Leu Arg Ile Val Val Trp Phe Val Ser
165 170 175

Leu Leu Ala Leu Leu Gly Asn Val Phe Val Leu Val Ile Leu Leu Thr
180 185 190

Ser His Tyr Lys Leu Thr Val Pro
195 200

<210> SEQ ID NO 35

<211> LENGTH: 200

<212> TYPE: PRT

<213> ORGANISM: Bos taurus

<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 5
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE
<222> LOCATION: (80)..(80)

<223> OTHER INFORMATION: spacer for sequence alignment of figure 5

<400> SEQUENCE: 35

Lys Glu Leu Ile Ala Arg Asn Thr Trp Thr Leu Arg Lys Leu Pro Leu
1 5 10 15

Ser Leu Ser Phe Leu His Leu Thr Arg Ala Asp Leu Ser Tyr Pro Ser
20 25 30

His Cys Cys Ala Phe Lys Asn Gln Lys Lys Ile Arg Gly Ile Leu Gln
35 40 45

Ser Leu Met Cys Asn Glu Ser Ser Ile Arg Gly Leu Arg Gln Arg Lys
50 55 60

Ser Ala Ser Ala Leu Asn Gly Pro Phe Tyr Gln Glu Tyr Glu Asp Xaa
65 70 75 80

Leu Gly Asp Gly Ser Ala Gly Tyr Lys Glu Asn Ser Lys Phe Gln Asp
85 90 95

Thr Gln Ser Asn Ser His Tyr Tyr Val Phe Phe Glu Glu Gln Glu Asp
100 105 110

Glu Ile Ile Gly Phe Gly Gln Gln Leu Lys Asn Pro Gln Glu Glu Thr
115 120 125

Leu Gln Ala Phe Asp Ser His Tyr Asp Tyr Thr Val Cys Gly Gly Ser
130 135 140

Glu Asp Met Val Cys Thr Pro Lys Ser Asp Glu Phe Asn Pro Cys Glu
145 150 155 160

Asp Ile Met Gly Tyr Lys Phe Leu Arg Ile Val Val Trp Phe Val Ser
165 170 175

Leu Leu Ala Leu Leu Gly Asn Val Phe Val Leu Val Ile Leu Leu Thr
180 185 190

Ser His Tyr Lys Leu Thr Val Pro
195 200

<210> SEQ ID NO 36

<211> LENGTH: 200

<212> TYPE: PRT

<213> ORGANISM: Felis catus
<220> FEATURE:
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-continued

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: Figure 5

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (111)..(111)

<223> OTHER INFORMATION: spacer for sequence alignment of Figure 5

<400> SEQUENCE: 36

Lys Glu Leu Ile Ala Arg Asn Thr Trp Thr Leu Lys Lys Leu Pro Leu
1 5 10 15

Thr Leu Ser Phe Leu His Leu Thr Arg Ala Asp Leu Ser Tyr Pro Ser
20 25 30

His Cys Cys Ala Phe Lys Asn Gln Lys Lys Ile Arg Gly Ile Leu Glu
35 40 45

Ser Phe Met Cys Asn Asp Ser Ser Ile Arg Ser Leu Arg Gln Arg Lys
50 55 60

Ser Val Asn Ala Leu Asn Gly Pro Phe Asp Gln Glu Tyr Glu Glu Tyr
65 70 75 80

Leu Gly Asp Ser His Ala Gly Tyr Lys Asp Asn Ser Lys Phe Gln Asp
85 90 95

Thr Arg Ser Asn Ser His Tyr Tyr Val Phe Phe Glu Glu Gln Xaa Asp
100 105 110

Glu Ile Leu Gly Phe Gly Gln Glu Leu Lys Asn Pro Gln Glu Glu Thr
115 120 125

Leu Gln Ala Phe Asp Ser His Tyr Asp Tyr Thr Val Cys Gly Gly Asn
130 135 140

Glu Asp Met Val Cys Thr Pro Lys Ser Asp Glu Phe Asn Pro Cys Glu
145 150 155 160

Asp Ile Met Gly Tyr Lys Phe Leu Arg Ile Val Val Trp Phe Val Ser
165 170 175

Leu Leu Ala Leu Leu Gly Asn Val Phe Val Leu Ile Ile Leu Leu Thr
180 185 190

Ser His Tyr Lys Leu Thr Val Pro
195 200

<210> SEQ ID NO 37

<211> LENGTH: 200

<212> TYPE: PRT

<213> ORGANISM: Canis familiaris
<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 5

<400> SEQUENCE: 37

Lys Glu Leu Ile Ala Arg Asn Thr Trp Thr Leu Lys Lys Leu Pro Leu
1 5 10 15

Ser Leu Ser Phe Leu His Leu Thr Arg Ala Asp Leu Ser Tyr Pro Ser
20 25 30

His Cys Cys Ala Phe Lys Asn Gln Lys Lys Ile Arg Gly Ile Leu Glu
35 40 45

Ser Leu Met Cys Asn Glu Ser Ser Ile Arg Ser Leu Arg Gln Arg Lys
50 55 60

Ser Val Asn Thr Leu Asn Gly Pro Phe Asp Gln Glu Tyr Glu Glu Tyr
Leu Gly Asp Ser His Ala Gly Tyr Lys Asp Asn Ser Gln Phe Gln Asp
85 90 95

Thr Asp Ser Asn Ser His Tyr Tyr Val Phe Phe Glu Glu Gln Glu Asp
100 105 110
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Glu Ile Leu Gly Phe Gly Gln
115

Leu Gln Ala Phe Asp Ser His
130 135

Glu Asp Met Val Cys Thr Pro
145 150

Asp Ile Met Gly Tyr Lys Phe
165

Leu Leu Ala Leu Leu Gly Asn
180

Ser His Tyr Lys Leu Thr Val
195

<210> SEQ ID NO 38
<211> LENGTH: 200
<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<220> FEATURE:

<221> NAME/KEY: misc_feature

Glu

120

Tyr

Lys

Leu

Val

Pro
200

<223> OTHER INFORMATION: Figure

<400> SEQUENCE: 38

Lys Glu Leu Ile Ala Lys Asp
1 5

Ser Leu Ser Phe Leu His Leu
20

His Cys Cys Ala Phe Lys Asn
35

Ser Leu Met Cys Asn Glu Ser
50 55

Ser Val Asn Ile Leu Arg Gly
Pro Gly Asp Asn Ser Val Gly
85

Ser Pro Ser Asn Ser His Tyr
100

Glu Val Val Gly Phe Gly Gln
115

Leu Gln Ala Phe Glu Ser His
130 135

Glu Asp Met Val Cys Thr Pro
145 150

Asp Ile Met Gly Tyr Arg Phe
165

Leu Leu Ala Leu Leu Gly Asn
180

Ser His Tyr Lys Leu Thr Val
195

<210> SEQ ID NO 39
<211> LENGTH: 200
<212> TYPE: PRT

Thr

Thr

Gln

40

Ser

Pro

Tyr

Tyr

Glu

120

Tyr

Lys

Leu

Ile

Pro
200

Leu

Asp

Ser

Arg

Phe
185

Trp

Arg

25

Lys

Ile

Ile

Lys

Val

105

Leu

Asp

Ser

Arg

Phe
185

<213> ORGANISM: Rattus norvegicus

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: Figure 5

<400> SEQUENCE: 39

Lys

Tyr

Asp

Ile

170

Val

Thr

10

Ala

Lys

Arg

Tyr

Gln

90

Phe

Lys

Tyr

Asp

Ile

170

Val

Asn

Thr

Glu

155

Val

Leu

Leu

Asp

Ile

Asn

Gln

75

Asn

Phe

Asn

Thr

Glu

155

Val

Leu

Pro Gln Glu Glu

Val
140
Phe

Val

Ile

Lys

Leu

Arg

Leu

60

Glu

Ser

Glu

Pro

Val

140

Phe

Val

Leu

125

Cys

Asn

Trp

Val

Lys

Ser

Gly

45

Arg

Tyr

Lys

Glu

Gln

125

Cys

Asn

Trp

Ile

Gly

Pro

Phe

Leu
190

Leu

Tyr

30

Ile

Gln

Glu

Phe

Gln

110

Glu

Gly

Pro

Phe

Leu
190

Gly

Cys

Val

175

Leu

Pro

15

Pro

Leu

Arg

Glu

Gln

95

Glu

Glu

Asp

Cys

Val

175

Leu

Thr

Asn

Glu

160

Ser

Thr

Leu

Ser

Glu

Lys

Asp

Glu

Asp

Thr

Asn

Glu

160

Ser

Thr

Lys Glu Leu Ile Ala Lys Asn Thr Trp Thr Leu Lys Lys Leu Pro Leu
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Ser Leu Ser Phe
20

His Cys Cys Ala
35

Ser Leu Met Cys
50

Ser Val Asn Val
Leu Gly Asp Asn
Gly Pro Ser Asn

100

Glu Ile Ile Gly
115

Leu Gln Ala Phe
130

Glu Asp Met Val
145

Asp Ile Met Gly

Pro Met Ala Leu
180

Ser His Tyr Lys
195

<210> SEQ ID NO

Leu

Phe

Asn

Met

His

Ser

Phe

Asp

Cys

Tyr

165

Leu

Leu

40

<211> LENGTH: 200

<212> TYPE: PRT

His

Lys

Glu

Arg

Val

His

Gly

Ser

Thr

150

Lys

Gly

Thr

Leu

Asn

Ser

Gly

Gly

Tyr

Gln

His

135

Pro

Phe

Asn

Val

<213> ORGANISM: Ovis aries

<220> FEATURE:

<221> NAME/KEY: misc_feature

Thr

Gln

40

Ser

Pro

Tyr

Tyr

Glu

120

Tyr

Lys

Leu

Val

Pro
200

<223> OTHER INFORMATION: Figure

<400> SEQUENCE:

Lys Glu Leu Ile
1

Ser Leu Ser Phe
20

His Cys Cys Ala
35

Ser Leu Met Cys
50

Ser Ala Ser Ala

Leu Gly Asp Gly

Thr His Ser Asn

100

Glu Ile Ile Gly
115

Leu Gln Ala Phe
130

Glu Glu Met Val
145

Asp Ile Met Gly

40

Ala

Leu

Phe

Asn

Leu

Ser

Ser

Phe

Asp

Cys

Tyr

Arg

His

Lys

Glu

Asn

70

Ala

His

Gly

Asn

Thr
150

Lys

Asn

Leu

Asn

Ser

55

Gly

Gly

Tyr

Gln

His

135

Pro

Phe

Thr

Thr

Gln

40

Ser

Pro

Tyr

Tyr

Glu

120

Tyr

Lys

Leu

25

Lys

Ile

Val

Lys

Val

105

Leu

Asp

Ser

Arg

Phe
185

Trp

Arg

Lys

Ile

Phe

Lys

Val

105

Leu

Asp

Ser

Arg

10

Ala

Lys

Arg

Tyr

Gln

90

Phe

Lys

Tyr

Asp

Ile

170

Val

Thr

10

Ala

Asn

Trp

Tyr

Glu

Phe

Lys

Tyr

Asp

Ile

Asp

Ile

Asn

Gln

75

Asn

Phe

Asn

Thr

Glu

155

Val

Leu

Leu

Asp

Ile

Gly

Gln

75

Asn

Phe

Asn

Thr

Glu

155

Val

Leu

Arg

Leu

Glu

Ser

Glu

Pro

Val

140

Phe

Val

Phe

Lys

Leu

Arg

Leu

60

Glu

Ser

Glu

Pro

Val

140

Phe

Val

Ser

Gly

45

Arg

Tyr

Lys

Glu

Gln

125

Cys

Asn

Trp

Val

Lys

Ser

Gly

45

Arg

Tyr

Lys

Asp

Gln

125

Cys

Asn

Trp

Tyr

30

Ile

Gln

Glu

Phe

Gln

110

Glu

Gly

Pro

Phe

Leu
190

Leu

Tyr

30

Ile

Gln

Glu

Phe

Gln

110

Glu

Gly

Pro

Phe

15

Pro

Leu

Arg

Glu

Gln

95

Glu

Glu

Asp

Cys

Val

175

Leu

Pro

15

Pro

Leu

Arg

Glu

Gln

Glu

Glu

Gly

Cys

Val

Ser

Glu

Lys

Gly

Glu

Asp

Thr

Asn

Glu

160

Ser

Thr

Leu

Ser

Gln

Lys

Asp

Asp

Asp

Thr

Ser

Glu

160

Ser
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165 170

175

Leu Leu Ala Leu Leu Gly Asn Val Phe Val Leu Val Ile Leu Leu Thr

180 185

Ser His Tyr Lys Leu Thr Val Pro
195 200

<210> SEQ ID NO 41

<211> LENGTH: 351

<212> TYPE: DNA

<213> ORGANISM: Felis catus

<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 6
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (329)..(331)

<223> OTHER INFORMATION: spacers for sequence alignment of figure 6

<400> SEQUENCE: 41

ggaattgata gcaagaaaca cttggactct aaagaaactt
tcacctcaca cgggctgace tttcttatcc aagecactge
gaaaatcaga ggaatccttg agtccttcat gtgtaatgac
tcagagaaaa tctgtgaatg ctttgaatgg tcecttegac
aggtgacagc catgctggat ataaggacaa ctctaagttc

tcattattat gtcttctttg aagaacaann ngacgagatc

<210> SEQ ID NO 42

<211> LENGTH: 351

<212> TYPE: DNA

<213> ORGANISM: Bos taurus

<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 6
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (236)..(238)

<223> OTHER INFORMATION: spacers for sequence alignment of figure 6

<400> SEQUENCE: 42

ggaattgata gcaagaaaca cttggactct aaggaaactt
tcacctcaca cgggctgacce tttecttatce gagccactge
gaaaatcaga ggaatccttc agtctttaat gtgtaacgag
tcagagaaaa tccgcaagtg ctttgaatgg tcecttetac
gggtgatgge agtgctgggt acaaggagaa ctccaagtte
tcattactat gtcttetttyg aggagcaaga agatgagatc
<210> SEQ ID NO 43

<211> LENGTH: 351

<212> TYPE: DNA

<213> ORGANISM: Canis familiaris

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: Figure 6

<400> SEQUENCE: 43

ggagctgata gcaagaaaca cttggactct aaagaaactce
tcaccttaca cgggctgace tttcttatce aagecactge

gaaaatcaga ggaatccttg agtccttaat gtgtaatgaa

ccagagaaaa tctgtgaata ctttgaatgg ccectttgac

190

ccacttacct
tgtgctttta
agcagtattce
caggaatatg
caggatactc

cttggttttyg

cctetttect
tgcgetttta
agcagtattce
caggaatatg
caagatacce

atcggttttyg

ccactttect
tgtgcetttta
agcagtatte

caggaatatg

tgagtttect
agaatcagaa
ggageetgeg
aagagtatct
gcagcaactc

g

tgagtttecet
agaatcagaa
ggggectgeg
aggatnnnet
aaagcaactce

g

tgagtttect

agaatcagaa

ggagcctgcg

aagagtatct

60

120

180

240

300

351

60

120

180

240

300

351

60

120

180

240
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gggtgacage catgcetgggt acaaggacaa ctctcagtte caggataccg atagcaatte

tcattattat gtcttettceg aagaacaaga agatgagatc cteggttttg g

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 44

LENGTH: 351

TYPE: DNA

ORGANISM: Mus musculus
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: Figure 6

SEQUENCE: 44

agaactgatc gcaaaagaca cctggactcet caaaaagcete

ccaccteact cgggctgace tctcttacce gagecactge

gaaaatcagg ggaatcctgg agtctttgat gtgtaatgag

tcaaaggaaa tcagtgaaca tcttgagggg tcccatctac

gggtgacaac agtgttgggt acaaacaaaa ctccaagtte

tcactattac gtcttetttyg aagaacaaga ggatgaggte

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 45

LENGTH: 351

TYPE: DNA

ORGANISM: Sus scrofa
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: Figure 6

SEQUENCE: 45

ggaactgata gcaagaaata cttggactct aaagaaactt

tcacctcaca cgagctgace tttcttatce aagecactge

gaagatcaga ggaatccttg agtctttaat gtgtaatgag

tcagagaaaa tctgtgaatg ctgtaaatgg tcecttttac

gggcgacacyg agtgttggga ataaggaaaa ctccaagtte

ccattactac gtcttctttyg aagaacaaga ggatgagatce

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

SEQ ID NO 46

LENGTH: 351

TYPE: DNA

ORGANISM: Rattus norvegicus
FEATURE:

NAME/KEY: misc_feature
OTHER INFORMATION: Figure 6

SEQUENCE: 46

agagctgatc gegaagaaca cctggactcet caaaaagcete

ccacctecact cgggctgace tctcttacce aagtcactge

gaaaatcagg ggaatcctag agtctttgat gtgtaatgag

tcaaagaaag tcagtgaacg tcatgagggg tcccgtctac

gggtgacaac catgttgggt acaaacaaaa ctccaagttc

tcactattac gtcttctttg aagaacaaga ggacgagatc

<210>
<211>
<212>
<213>
<220>

SEQ ID NO 47

LENGTH: 351

TYPE: DNA

ORGANISM: Ovis aries
FEATURE:

ccgetgtegt tgagtttect
tgegetttta agaaccagaa
agcagtatce ggaacctteg
caggaatatg aagaagatcc
caggagagec caagcaactce

gttggttteg g

ccactgteet tgagtttect
tgtgctttta agaatcagaa
agcagtattce ggagcctgeg
caagaatatg aagaggatct
caggataccc atagcaactce

attggttttg g

ccectgtect tgagettect
tgtgctttta agaaccagaa
agtagtatcce ggaacctgeg
caggaatatg aagaaggtct
caggagggcce caagcaactce

atcggttteg g

300

351

60

120

180

240

300

351

60

120

180

240

300

351

60

120

180

240

300

351



US 8,298,771 B2
101 102
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<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 6
<400> SEQUENCE: 47
ggaattgata gcaagaaaca cttggactct aaagaaactt cctctttect tgagtttcect 60
tcacctcaca cgggctgace tttcttatce gagccactge tgtgetttta agaatcagaa 120
gaatatcaga ggaatccttc agtctttaat gtgtaacgag agcagtattt ggggcctgeg 180
tcagagaaaa tccgcgagtg ctttgaatgg tcccttcectac caggaatatg aagaggatct 240
gggtgatggc agtgctgggt acaaggagaa ctccaagttc caagataccce acagcaactce 300
tcattactat gtcttctttg aggatcaaga agatgagatc atcggttttg g 351
<210> SEQ ID NO 48
<211> LENGTH: 351
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 6
<400> SEQUENCE: 48
ggaactgata gcaagaaaca cctggactct taagaaactt ccactttecct tgagtttcect 60
tcacctcaca cgggctgacc tttcttacecc aagccactge tgtgcecttta agaatcagaa 120
gaaaatcaga ggaatccttg agtccttgat gtgtaatgag agcagtatgce agagettgeg 180
ccagagaaaa tctgtgaatg ccttgaatag ccccctecac caggaatatg aagagaatct 240
gggtgacage attgttgggt acaaggaaaa gtccaagttce caggatactce ataacaacgce 300
tcattattac gtcttctttg aagaacaaga ggatgagatc attggttttg g 351

<210> SEQ ID NO 49

<211> LENGTH: 151

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 7

<400> SEQUENCE: 49

Ala His Tyr Tyr Val Phe Phe Glu Glu Gln Glu Asp Glu Ile Ile Gly
1 5 10 15

Phe Gly Gln Glu Leu Lys Asn Pro Gln Glu Glu Thr Leu Gln Ala Phe
20 25 30

Asp Ser His Tyr Asp Tyr Thr Ile Cys Gly Asp Ser Glu Asp Met Val
Cys Thr Pro Lys Ser Asp Glu Phe Asn Pro Cys Glu Asp Ile Met Gly
50 55 60

Tyr Lys Phe Leu Arg Ile Val Val Trp Phe Val Ser Leu Leu Ala Leu
65 70 75 80

Leu Gly Asn Val Phe Val Leu Leu Ile Leu Leu Thr Ser His Tyr Lys
85 90 95

Leu Asn Val Pro Arg Phe Leu Met Cys Asn Leu Ala Phe Ala Asp Phe
100 105 110

Cys Met Gly Met Tyr Leu Leu Leu Ile Ala Ser Val Asp Leu Tyr Thr
115 120 125

His Ser Glu Tyr Tyr Asn His Ala Ile Asp Trp Gln Thr Gly Pro Gly
130 135 140

Cys Asn Thr Ala Gly Phe Phe
145 150
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<210> SEQ ID NO

50

<211> LENGTH: 151

<212> TYPE: PRT
<213> ORGANISM:
<220> FEATURE:

<221> NAME/KEY: misc_feature

Sus scrofa

<223> OTHER INFORMATION: Figure

<400> SEQUENCE:

Ser His Tyr Tyr
1

Phe Gly Gln Glu
20

Asp Ser His Tyr
Cys Thr Pro Lys
50

Tyr Arg Phe Leu
65

Leu Gly Asn Val
Leu Thr Val Pro
100

Cys Met Gly Met
115

Gln Ser Glu Tyr
130

Cys Asn Thr Ala
145

<210> SEQ ID NO

50

Val

Leu

Asp

Ser

Arg

Phe

85

Arg

Tyr

Tyr

Gly

51

<211> LENGTH: 151

<212> TYPE: PRT
<213> ORGANISM:
<220> FEATURE:

<221> NAME/KEY: misc_feature

Bos

Phe

Lys

Tyr

Asp

Ile

70

Val

Phe

Leu

Asn

Phe
150

Phe

Asn

Thr

Glu

55

Val

Leu

Leu

Leu

His

135

Phe

taurus

Glu

Pro

Val

Phe

Val

Val

Met

Leu

120

Ala

<223> OTHER INFORMATION: Figure

<400> SEQUENCE:

Ser His Tyr Tyr
1

Phe Gly Gln Gln
20

Asp Ser His Tyr
35

Cys Thr Pro Lys
50

Tyr Lys Phe Leu
65

Leu Gly Asn Val
Leu Thr Val Pro
100

Cys Met Gly Leu
115

Gln Ser Glu Tyr
130

51

Val

Leu

Asp

Ser

Arg

Phe

85

Arg

Tyr

Tyr

Phe

Lys

Tyr

Asp

Ile

70

Val

Phe

Leu

Asn

Phe

Asn

Thr

Glu

55

Val

Leu

Leu

Leu

His
135

Glu

Pro

Val

40

Phe

Val

Val

Met

Leu

120

Ala

Glu

Gln
25

Cys

Asn

Trp

Ile

Cys

105

Ile

Ile

Glu

Gln
25

Cys

Asn

Trp

Ile

Cys

105

Ile

Ile

Gln

10

Glu

Gly

Pro

Phe

Leu

90

Asn

Ala

Asp

Gln

10

Glu

Gly

Pro

Phe

Leu

90

Asn

Ala

Asp

Glu

Glu

Gly

Cys

Val

75

Leu

Leu

Ser

Trp

Glu

Glu

Gly

Cys

Val

75

Leu

Leu

Ser

Trp

Asp

Thr

Ser

Glu

60

Ser

Thr

Ala

Val

Gln
140

Asp

Thr

Ser

Glu

60

Ser

Thr

Ala

Val

Gln
140

Glu

Leu

Glu

45

Asp

Leu

Ser

Phe

Asp

125

Thr

Glu

Leu

Glu

45

Asp

Leu

Ser

Phe

Asp

125

Thr

Ile

Gln

30

Asp

Ile

Leu

His

Ala

110

Leu

Gly

Ile

Gln

30

Asp

Ile

Leu

His

Ala

110

Leu

Gly

Ile

15

Ala

Met

Met

Ala

Tyr

95

Asp

Tyr

Pro

Ile

15

Ala

Met

Met

Ala

Tyr

95

Asp

Tyr

Pro

Gly

Phe

Val

Gly

Leu

80

Lys

Phe

Thr

Gly

Gly

Phe

Val

Gly

Leu

80

Lys

Phe

Thr

Gly
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Cys Asn Thr Ala Gly Phe Phe
145 150

<210> SEQ ID NO 52

<211> LENGTH: 151

<212> TYPE: PRT

<213> ORGANISM: Felis catus
<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: Figure

<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: spacer

<400> SEQUENCE: 52

Ser His Tyr Tyr Val Phe Phe
1 5

Phe Gly Gln Glu Leu Lys Asn
20

Asp Ser His Tyr Asp Tyr Thr
35

Cys Thr Pro Lys Ser Asp Glu
50 55

Tyr Lys Phe Leu Arg Ile Val
65 70

Leu Gly Asn Val Phe Val Leu
85

Leu Thr Val Pro Arg Phe Leu
100

Cys Met Gly Met Tyr Leu Leu
115

His Ser Glu Tyr Tyr Asn His
130 135

Cys Asn Ala Ala Gly Phe Phe
145 150

<210> SEQ ID NO 53
<211> LENGTH: 151
<212> TYPE: PRT

<213> ORGANISM: Canis familiaris

<220> FEATURE:
<221> NAME/KEY: misc_feature

Glu

Pro

Val

40

Phe

Val

Ile

Met

Leu

120

Ala

<223> OTHER INFORMATION: Figure

<400> SEQUENCE: 53

Ser His Tyr Tyr Val Phe Phe
1 5

Phe Gly Gln Glu Leu Lys Asn
20

Asp Ser His Tyr Asp Tyr Thr
Cys Thr Pro Lys Ser Asp Glu
50 55

Tyr Lys Phe Leu Arg Ile Val
65 70

Leu Gly Asn Val Phe Val Leu
85

Leu Thr Val Pro Arg Phe Leu
100

Glu

Pro

Val

Phe

Val

Ile

Met

for

Glu

Gln

25

Cys

Asn

Trp

Ile

Cys
105
Ile

Ile

Glu

Gln

25

Cys

Asn

Trp

Val

Cys
105

sequence alignment of figure 7

Gln

Glu

Gly

Pro

Phe

Leu

90

Asn

Ala

Asp

Gln

10

Glu

Gly

Pro

Phe

Leu

90

Asn

Xaa

Glu

Gly

Cys

val

75

Leu

Leu

Ser

Trp

Glu

Glu

Gly

Cys

Val

75

Leu

Leu

Asp

Thr

Asn

Glu

60

Ser

Thr

Ala

Val

Gln
140

Asp

Thr

Asn

Glu

Ser

Thr

Ala

Glu

Leu

Glu

45

Asp

Leu

Ser

Phe

Asp

125

Thr

Glu

Leu

Glu

45

Asp

Leu

Ser

Phe

Ile

Gln

30

Asp

Ile

Leu

His

Ala

110

Leu

Gly

Ile

Gln

30

Asp

Ile

Leu

His

Ala
110

Leu

15

Ala

Met

Met

Ala

Tyr

95

Asp

Tyr

Pro

Leu

15

Ala

Met

Met

Ala

Tyr

95

Asp

Gly

Phe

Val

Gly

Leu

80

Lys

Phe

Thr

Gly

Gly

Phe

Val

Gly

Leu

80

Lys

Phe
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Cys Met Gly Met Tyr Leu Leu Leu Ile Ala Ser Val Asp Leu Tyr Thr
115 120 125

His Ser Glu Tyr Tyr Asn His Ala Ile Asp Trp Gln Thr Gly Pro Gly
130 135 140

Cys Asn Thr Ala Gly Phe Phe
145 150

<210> SEQ ID NO 54

<211> LENGTH: 151

<212> TYPE: PRT

<213> ORGANISM: Mus musculus
<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 7

<400> SEQUENCE: 54

Ser His Tyr Tyr Val Phe Phe Glu Glu Gln Glu Asp Glu Val Val Gly
1 5 10 15

Phe Gly Gln Glu Leu Lys Asn Pro Gln Glu Glu Thr Leu Gln Ala Phe
20 25 30

Glu Ser His Tyr Asp Tyr Thr Val Cys Gly Asp Asn Glu Asp Met Val

Cys Thr Pro Lys Ser Asp Glu Phe Asn Pro Cys Glu Asp Ile Met Gly
50 55 60

Tyr Arg Phe Leu Arg Ile Val Val Trp Phe Val Ser Leu Leu Ala Leu
65 70 75 80

Leu Gly Asn Ile Phe Val Leu Leu Ile Leu Leu Thr Ser His Tyr Lys
85 90 95

Leu Thr Val Pro Arg Phe Leu Met Cys Asn Leu Ala Phe Ala Asp Phe
100 105 110

Cys Met Gly Val Tyr Leu Leu Leu Ile Ala Ser Val Asp Leu Tyr Thr
115 120 125

His Ser Glu Tyr Tyr Asn His Ala Ile Asp Trp Gln Thr Gly Pro Gly
130 135 140

Cys Asn Thr Ala Gly Phe Phe
145 150

<210> SEQ ID NO 55

<211> LENGTH: 151

<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus
<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 7

<400> SEQUENCE: 55

Ser His Tyr Tyr Val Phe Phe Glu Glu Gln Glu Asp Glu Ile Ile Gly
1 5 10 15

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

Cys Thr Pro Lys Ser Asp Glu Phe Asn Pro Cys Glu Asp Ile Met Gly
50 55 60

Tyr Lys Phe Leu Arg Ile Val Val Trp Phe Val Ser Pro Met Ala Leu
65 70 75 80

Leu Gly Asn Val Phe Val Leu Phe Val Leu Leu Thr Ser His Tyr Lys
85 90 95

Leu Thr Val Pro Arg Phe Leu Met Cys Asn Leu Ala Phe Ala Asp Phe
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100 105 110

Cys Met Gly Val Tyr Leu Leu Leu Ile Ala Ser Val Asp Leu Tyr Thr
115 120 125

His Thr Glu Tyr Tyr Asn His Ala Ile Asp Trp Gln Thr Gly Pro Gly
130 135 140

Cys Asn Thr Ala Gly Phe Phe
145 150

<210> SEQ ID NO 56

<211> LENGTH: 151

<212> TYPE: PRT

<213> ORGANISM: Ovis aries

<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 7

<400> SEQUENCE: 56

Ser His Tyr Tyr Val Phe Phe Glu Asp Gln Glu Asp Glu Ile Ile Gly
1 5 10 15

Phe Gly Gln Glu Leu Lys Asn Pro Gln Glu Glu Thr Leu Gln Ala Phe
20 25 30

Asp Asn His Tyr Asp Tyr Thr Val Cys Gly Gly Ser Glu Glu Met Val
35 40 45

Cys Thr Pro Lys Ser Asp Glu Phe Asn Pro Cys Glu Asp Ile Met Gly
50 55 60

Tyr Lys Phe Leu Arg Ile Val Val Trp Phe Val Ser Leu Leu Ala Leu
65 70 75 80

Leu Gly Asn Val Phe Val Leu Val Ile Leu Leu Thr Ser His Tyr Lys
85 90 95

Leu Thr Val Pro Arg Phe Leu Met Cys Asn Leu Ala Phe Ala Asp Phe
100 105 110

Cys Met Gly Leu Tyr Leu Leu Leu Ile Ala Ser Val Asp Leu Tyr Thr
115 120 125

Gln Ser Glu Tyr Tyr Asn His Ala Ile Asp Trp Gln Thr Gly Pro Gly
130 135 140

Cys Asn Thr Ala Gly Phe Phe
145 150

<210> SEQ ID NO 57

<211> LENGTH: 200

<212> TYPE: DNA

<213> ORGANISM: Felis catus

<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 8

<400> SEQUENCE: 57

gccaggaget taaaaaccca caagaagaga ccctacaggce cttcgatage cattatgact 60
acactgtgtg tggaggcaat gaagacatgg tgtgtactcc caagtcagat gagttcaacc 120
cctgtgaaga cataatgggce tacaagttcc tgagaattgt ggtgtggttt gttagtctge 180
tggctctecect gggcaatgtce 200

<210> SEQ ID NO 58

<211> LENGTH: 200

<212> TYPE: DNA

<213> ORGANISM: Bos taurus

<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 8
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112

<400> SEQUENCE: 58
gccaacaget caaaaacccece
ataccgtgtyg tgggggcagt
cctgtgagga catcatggge
tggctetect gggcaacgte
<210> SEQ ID NO 59
<211> LENGTH: 200
<212> TYPE: DNA

<213> ORGANISM: Canis
<220> FEATURE:

caggaggaga ccctgcagge ctttgacage cattacgact
gaggacatgg tgtgtaccce caagtcggat gagttcaacc

tacaagttcce tgagaatcgt ggtgtggttt gtgagtctge

familiaris

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 8

<400> SEQUENCE: 59
ggcaggaget taaaaaccca
acactgtgtyg tggtggcaat
cctgtgaaga cataatggge
tggctetect gggcaatgte
<210> SEQ ID NO 60

<211> LENGTH: 200
<212> TYPE: DNA

caggaagaga ccctccagge ctttgatage cattatgact
gaagacatgg tgtgtactcc taagtcagat gagttcaacc

tacaagttce tgaggattgt ggtgtggttt gttagtctge

<213> ORGANISM: Mus musculus

<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 8

<400> SEQUENCE: 60
gccaagaget caaaaatcct
acacggtgtyg tggggacaac
cctgtgaaga tatcatggge
tggctetect gggcaatate
<210> SEQ ID NO 61

<211> LENGTH: 200
<212> TYPE: DNA

caggaagaga ctctccaage cttcgagage cactatgact
gaggacatgg tgtgtaccce caagtcggac gagtttaacc

tacaggttece tgagaategt ggtgtggttt gtcagtetge

<213> ORGANISM: Sus scrofa

<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 8

<400> SEQUENCE: 61
gccaagaget caaaaacccec
acaccgtgtyg tgggggcagt
cctgtgaaga cataatggge
tggctetect gggcaatgte
<210> SEQ ID NO 62

<211> LENGTH: 200
<212> TYPE: DNA

caggaagaga ccctccagge ctttgacage cattacgact
gaagacatgg tgtgcaccce caagtcagat gagttcaacc

tacaggttee tgagaategt ggtgtggtte gttagectge

<213> ORGANISM: Rattus norvegicus

<220> FEATURE:

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 8

<400> SEQUENCE: 62

gccaagaget caaaaatcct

caggaagaga ctctccaage cttcgacage cactatgact

60

120

180

200

60

120

180

200

60

120

180

200

60

120

180

200

60
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acactgtgtg tggggacaac gaggacatgg tgtgtacccce caagtcagac gagtttaacc 120
cctgtgaaga tatcatggge tacaagttcce tgagaatcegt ggtatggttt gtcagtccga 180
tggctectect gggcaacgtce 200
<210> SEQ ID NO 63
<211> LENGTH: 200
<212> TYPE: DNA
<213> ORGANISM: Ovis aries
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 8
<400> SEQUENCE: 63
gccaagaget taaaaacccec caggaggaga ccctgcagge ctttgacaac cattacgact 60
ataccgtgtyg cggggggagt gaggagatgg tgtgtaccce caagtcggat gagttcaacc 120
cctgtgagga catcatggge tacaagttcce tgagaattgt ggtgtggttt gtgagtctge 180
tggctctect gggcaacgtce 200
<210> SEQ ID NO 64
<211> LENGTH: 200
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figure 8
<400> SEQUENCE: 64
gccaggaget caaaaacccece caggaagaga ctctacaage ttttgacage cattatgact 60
acaccatatg tggggacagt gaagacatgg tgtgtacccce caagtccgat gagttcaacc 120
cgtgtgaaga cataatgggc tacaagttcce tgagaattgt ggtgtggtte gttagtctge 180
tggctctect gggcaatgtce 200

<210> SEQ ID NO 65

<211> LENGTH: 209

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: Figures 9 & 10

<400> SEQUENCE: 65

Asp Val Gln Leu Lys His Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15

Ser Met Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Gly Tyr
20 25 30

Thr Met Asn Trp Val Lys Gln Ser His Gly Lys Asn Leu Glu Trp Ile
35 40 45

Gly Leu Ile Asn Pro Tyr Thr Gly Gly Thr Asn Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Lys Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Phe
65 70 75 80

Met Glu Leu Leu Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Asp Gly Asn Leu Asp Tyr Trp Gly Gln Gly Thr Thr Leu Thr
100 105 110

Val Ser Ser Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro
115 120 125

Gly Ser Ala Ala Gln Thr Asn Ser Met Val Thr Leu Gly Cys Leu Val
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13

Lys GL
145

Leu Se

0

y Tyr Phe

r Ser Gly

Tyr Thr Leu Ser

180

Glu Thr Val Thr

Asp

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

Ser Il
1

Gln Ar

195

SEQ ID NO

Pro
Val
165

Ser

Cys

66

LENGTH: 218

TYPE: PRT

ORGANISM: Mus musculus

FEATURE:

Glu

150

His

Ser

Asn

135

Pro

Thr

Val

Val

NAME/KEY: misc_feature
OTHER INFORMATION: Figures 11

SEQUENCE :

e Val Met

g Ala Thr
20

Gly Phe Ser Phe

Lys Le
50

Arg Ph
65
Pro Me

Glu Va

Ala As

35

u Leu Ile

e Ser Gly

t Glu Glu

1l Pro Tyr

100

p Ala Ala
115

Leu Thr Ser Gly

13

[

Pro Lys Asp Ile

145

Asn G1

Tyr Se

His As

Ile Va
21

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

Yy Val Leu

r Met Ser
180

n Ser Tyr
195

1 Lys Ser
o]

SEQ ID NO

66

Ser

Ile

Met

Tyr

Ser

Asp

Thr

Pro

Gly

Asn

Asn

165

Ser

Thr

Phe

67

LENGTH: 214

TYPE: PRT
ORGANISM:
FEATURE:

Mus

Gln

Ser

His

Ala

Gly

70

Asp

Phe

Thr

Ala

Val

150

Ser

Thr

Cys

Asn

musculus

Ser

Cys

Trp

Ala

55

Ser

Thr

Gly

Val

Ser

135

Lys

Trp

Leu

Glu

Arg
215

NAME/KEY: misc_feature

OTHER INFORMATION :

SEQUENCE :

67

Figures 13 & 14

Val

Phe

Thr

Ala
200

Pro

Arg

Phe

40

Ser

Gly

Ala

Gly

Ser

120

Val

Trp

Thr

Thr

Ala

200

Asn

Thr

Pro

Val

185

His

Ala

Ala

Gln

Asn

Thr

Met

Gly

105

Ile

Val

Lys

Asp

Leu

185

Thr

Glu

Val

Ala

170

Pro

Pro

& 12

Ser

10

Ser

Gln

Gln

Asp

Tyr

90

Thr

Phe

Cys

Ile

Gln

170

Thr

His

Cys

Thr
155
Val

Ser

Ala

Leu

Glu

Ile

Gly

Phe

75

Phe

Lys

Pro

Phe

Asp

155

Asp

Lys

Lys

140

Trp

Leu

Ser

Ser

Ala

Thr

Pro

Ser

60

Ser

Cys

Leu

Pro

Leu

140

Gly

Ser

Asp

Thr

Asn

Gln

Thr

Lys
205

Val

Val

Gly

Gly

Leu

Gln

Glu

Ser

125

Asn

Ser

Lys

Glu

Ser
205

Ser

Ser

Trp

190

Thr

Ser

Asp

Gln

Val

Asn

Gln

Ile

110

Ser

Asn

Glu

Asp

Tyr

190

Thr

Gly
Asp
175

Pro

Lys

Leu

15

Asn

Pro

Pro

Ile

Ser

95

Lys

Glu

Phe

Arg

Ser

175

Glu

Ser

Ser
160
Leu

Ser

val

Gly

Tyr

Pro

Ala

His

80

Lys

Arg

Gln

Tyr

Gln

160

Thr

Arg

Pro
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Asp Va

Ser Va

Asn Me

Gly Ty

50

Glu As
65

Met G1

Ala Ar

Gly Th

Tyr Pr

13
Leu Gl
145
Trp As

Leu G1

Ser Th

1 Gln Leu Val

1 Lys Met Ser

t His Trp Val

35

r Ile Asp Pro

p Lys Ala Thr

n Leu Asn Ser

85

g Arg Trp Asp
100

r Ser Val Thr
115

o Leu Ala Pro
[0}

y Cys Leu Val
n Ser Gly Ser
165

n Ser Asp Leu
180

r Trp Pro Ser
195

Ser Lys Thr Lys Val

21

<210>
<211>
<212>
<213>
<220>
<221>
<223>

<400>

Asp I1
1

Glu Ar

Ile Hi
Lys Ty
50

Ser GL

Glu As

o]

SEQ ID NO 68
LENGTH: 214
TYPE: PRT
ORGANISM: Mus
FEATURE:

Gln Ser Gly Pro

Cys Lys Ala Ser

Lys Gln Ser His

40

Tyr Asn Gly Ala
55

Leu Thr Val Asp
70

Leu Thr Ser Glu
Trp Asp Pro Tyr
105

Val Ser Ser Ala
120

Val Cys Gly Asp
135

Lys Gly Tyr Phe
150

Leu Ser Ser Gly

Tyr Thr Leu Ser
185

Gln Ser Ile Thr
200

Asp

musculus

NAME/KEY: misc_feature
OTHER INFORMATION: Figures 15

SEQUENCE: 68

e Leu Leu Thr

g Val Ser Phe
20

s Trp Tyr Gln
35
r Ala Ser Glu

y Ser Gly Thr

p Ile Ala Asp

Thr Phe Gly Ala Gly

Pro Th

Gly Al
13

100

r Val Ser Ile
115

a Ser Val Val
o]

Gln Ser Pro Ala

Ser Cys Arg Ala

Gln Arg Thr Asn

40

Ser Ile Ser Gly
55

Asp Phe Thr Leu
70

Tyr Tyr Cys Gln
Thr Lys Leu Glu
105

Phe Pro Pro Ser
120

Cys Phe Leu Asn
135

Glu

10

Gly

Gly

Thr

Lys

Asp

Ala

Lys

Thr

Pro

Val

170

Ser

Cys

& 16

Ile

10

Ser

Gly

Ile

Thr

Gln

90

Leu

Ser

Asn

Leu

Tyr

Lys

Ser

Ser

75

Ser

Met

Thr

Ser

Glu

155

His

Ser

Asn

Leu

Gln

Ser

Phe

Ile

75

Ser

Lys

Glu

Phe

Val Lys Pro Gly

Ser

Ser

Tyr

60

Ser

Ala

Asp

Thr

Gly

140

Pro

Thr

Val

Val

Ser

Ser

Pro

Ser

60

Asn

Asn

Arg

Gln

Tyr
140

Phe

Leu

45

Asn

Ser

Val

Tyr

Ala

125

Ser

Val

Ser

Thr

Ala
205

Val

Ile

Arg

45

Arg

Ser

Arg

Ala

Leu

125

Pro

Thr

30

Glu

Gln

Thr

Tyr

Trp

110

Pro

Ser

Thr

Pro

Val

190

His

Ser

Gly

Leu

Phe

Val

Trp

Asp

110

Thr

Lys

15

Gly

Trp

Lys

Ala

Tyr

95

Gly

Ser

Val

Leu

Ala

175

Thr

Pro

Pro

15

Thr

Leu

Ser

Glu

Pro

95

Ser

Asp

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gln

Val

Thr

Thr

160

val

Ser

Ala

Gly

Ser

Ile

Gly

Ser

80

Leu

Ala

Gly

Ile
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Asn Val Lys Trp Lys

Asn Ser Trp Thr Asp

165

Ser Thr Leu Thr Leu

180

Thr Cys Glu Ala Thr

Ile Asp Gly Ser Glu
150

Gln Asp Ser Lys Asp
170

Thr Lys Asp Glu Tyr
185

His Lys Thr Ser Thr
200

Cys

musculus

NAME/KEY: misc_feature
OTHER INFORMATION: Figures 17 & 18

195

Phe Asn Arg Asn Glu

210
<210> SEQ ID NO 69
<211> LENGTH: 214
<212> TYPE: PRT
<213> ORGANISM: Mus
<220> FEATURE:
<221>
<223>
<400> SEQUENCE: 69

Asp Val Gln Ile Gln

1

5

Ser Val Lys Met Ser

Asn Met His Trp Val

35

Gly Tyr Ile Asp Pro
50

Lys Gly Lys Ala Thr

65

Met Arg Leu Asn Ser

Ala Arg Arg Trp Asp

100

Gly Thr Ser Val Thr

115

Tyr Pro Leu Ala Pro
130

Leu Gly Cys Leu Val

145

Trp Asn Ser Gly Ser

165

Leu Gln Ser Gly Leu

180

Ser Ala Trp Pro Ser

Gln Ser Gly Pro Glu

Cys Lys Ala Ser Gly

Lys Gln Thr His Gly

40

Tyr Ser Gly Ala Thr
55

Leu Thr Val Asp Lys
70

Leu Thr Ser Glu Asp
Trp Asp Pro Tyr Ala
105

Val Ser Ser Ala Lys
120

Gly Cys Gly Asp Thr
135

Lys Gly Tyr Phe Pro
150

Leu Ser Ser Ser Val
170

Tyr Thr Met Ser Ser
185

Gln Thr Val Thr Cys
200

Asp

musculus

NAME/KEY: misc_feature
OTHER INFORMATION: Figures 19 & 20

195

Ser Asn Thr Thr Val

210
<210> SEQ ID NO 70
<211> LENGTH: 214
<212> TYPE: PRT
<213> ORGANISM: Mus
<220> FEATURE:
<221>
<223>
<400> SEQUENCE: 70

Arg
155
Ser

Glu

Ser

Leu

Tyr

Lys

Ser

Ser

75

Ser

Met

Thr

Thr

Glu

155

His

Ser

Ser

Gln Asn Gly Val

Thr

Arg

Pro

Val

Ser

Ser

Tyr

60

Ser

Ala

Asp

Thr

Gly

140

Ser

Thr

Val

Val

Tyr

His

Ile
205

Lys

Phe

Leu

45

His

Ser

Val

Tyr

Pro

125

Ser

Val

Phe

Thr

Ala
205

Ser
Asn
190

Val

Pro

Thr

30

Glu

Gln

Thr

Tyr

Trp

110

Pro

Ser

Thr

Pro

Val

190

His

Met
175

Ser

Lys

Gly

Ala

Trp

Lys

Ala

Tyr

95

Gly

Ser

Val

Val

Ala

175

Pro

Pro

Leu
160
Ser

Tyr

Ser

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gln

Val

Thr

Thr

160

Leu

Ser

Ala

Ser Val Glu Met Ser Gln Ser Pro Ala Ile Leu Ser Val Ser Pro Gly
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Glu Arg Ile Ser Phe
20

Ile His Trp Tyr Gln
35

Lys Tyr Ala Ser Ala
50

Ser Gly Ser Gly Thr

Glu Asp Ile Ala Asp

Thr Phe Gly Ala Gly
100

Pro Thr Val Ser Ile
115

Gly Ala Ser Val Val
130

Asn Val Lys Trp Lys

Asn Ser Trp Thr Asp
165

Ser Thr Leu Thr Leu
180

Thr Cys Glu Ala Thr
195

Phe Asn Arg Asn Glu
210

<210> SEQ ID NO 71
<211> LENGTH: 214
<212> TYPE: PRT
<213> ORGANISM: Mus
<220> FEATURE:

Ser Cys Arg Ala
25

Gln Arg Thr Asn
40

Ser Ile Ser Gly

Asp Phe Thr Leu

Tyr Tyr Cys Gln

Thr Lys Leu Glu

105

Phe Pro Pro Ser
120

Cys Phe Leu Asn
135

Ile Asp Gly Ser
150

Gln Asp Ser Lys

Thr Lys Asp Glu
185

His Lys Thr Ser
200

Cys

musculus

<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figures 21

<400> SEQUENCE: 71

Asp Val Gln Met Gln
1 5

Ser Leu Lys Met Ser
20

Asn Met His Trp Val
35

Gly Tyr Ile Asp Pro
50

Glu Gly Lys Ala Thr
Met Gln Leu Asn Ser
85

Ala Arg Arg Trp Asp
100

Gly Thr Ser Val Thr
115

Tyr Pro Leu Ala Pro
130

Leu Gly Cys Leu Val

Gln Pro Gly Pro
Cys Lys Ala Ser
25

Lys Gln Ser His
40

Tyr Ser Gly Ala

Leu Thr Val Asp

Leu Thr Ser Glu

Trp Asp Pro Tyr

105

Val Ser Ser Ala
120

Val Cys Gly Asp
135

Lys Gly Tyr Phe

10

Ser

Gly

Ile

Ser

Gln

90

Leu

Ser

Asn

Glu

Asp

170

Tyr

Thr

& 22

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Ala

Lys

Thr

Pro

Gln

Ser

Pro

Ile

Ser

Lys

Glu

Phe

Arg

155

Ser

Glu

Ser

Leu

Tyr

Lys

Ser

Ser

Ser

Met

Thr

Ser

Glu

Ser

Pro

Ser

Asn

Asn

Arg

Gln

Tyr

140

Gln

Thr

Arg

Pro

Val

Ser

Ser

Tyr

60

Ser

Ala

Asp

Thr

Gly

140

Pro

Ile

Arg

45

Arg

Ser

Ser

Ala

Leu

125

Pro

Asn

Tyr

His

Ile
205

Lys

Phe

Leu

45

Asn

Ser

Val

Tyr

Ala

125

Ser

Val

Gly

30

Leu

Phe

Val

Trp

Asp

110

Thr

Lys

Gly

Ser

Asn

190

Val

Pro

Thr

30

Glu

Gln

Thr

Trp
110
Pro

Ser

Thr

15

Thr

Leu

Ser

Glu

Pro

95

Ala

Ser

Asp

Val

Met

175

Ser

Lys

Gly

Gly

Trp

Lys

Ala

Tyr

95

Gly

Ser

Val

Leu

Ser

Ile

Gly

Ser

80

Leu

Ala

Gly

Ile

Leu

160

Ser

Tyr

Ser

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gln

Val

Thr

Thr
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145

Trp Asn Ser

Leu Gln Ser

Ser Thr Trp

195
Ser Asn Thr
210

<210>
<211l>
<212>
<213>
<220>

TYPE:

Gly
Asp
180

Pro

Lys

PRT

Ser

165

Leu

Ser

Val

SEQ ID NO 72
LENGTH: 214

ORGANISM: Mus
FEATURE:

150

Leu Ser Ser Gly Val

170
Thr Leu

Ser Ser

185

Tyr

Gln Ser Ile

200

Thr Cys

Asp

musculus

<221> NAME/KEY: misc_feature

<223>
<400>

Asn Ile Leu
1

Glu Arg Val

Ile His Trp

35
Lys Tyr Ala
50
Ser

Ser Gly

Glu Asp Ile

Thr Phe Gly

Thr Val
115

Pro

Gly Ala Ser

130

Asn Val
145

Lys

Asn Ser Trp

Ser Thr Leu

Thr Glu

195

Cys

Phe Asn Arg
210

<210>
<211>
<212>
<213>
<220>

TYPE :

SEQUENCE :

Met

Ser

20

Tyr

Ser

Gly

Ala

Ala

100

Ser

Val

Trp

Thr

Thr

180

Ala

Asn

DNA

72

Thr

Phe

Gln

Glu

Thr

Asp

85

Gly

Ile

Val

Lys

Asp

165

Leu

Thr

Glu

SEQ ID NO 73
LENGTH: 627

ORGANISM: Mus
FEATURE:

OTHER INFORMATION: Figures 23 & 24

Gln Pro Ala Ile

10

Ser

Ala Cys Arg Ala Ser

25

Gln Arg Thr Asn Gly

40

Ser Ile Ser Gly Ile

Asp Phe Thr Leu Ser

Gln Gln

90

Tyr Tyr Cys

Thr Leu Glu

105

Lys Leu

Phe Pro Ser Ser

120

Pro

Phe
135

Cys Leu Asn Asn

Ile Asp Ser Glu

150

Gly

Gln Asp Ser Lys Asp

170
Thr Glu
185

Lys Asp Tyr

Thr
200

His Lys Ser Thr

Cys

musculus

<221> NAME/KEY: misc_feature

<223>

<400>

gacgtccage tgaagcactc aggacctgag ctggtgaage ctggagette aatgaagata

SEQUENCE :

OTHER INFORMATION :

73

Figures 25 & 26

155

His

Ser

Asn

Leu

Gln

Ser

Pro

Ile

Thr

Lys

Glu

Phe

Arg

155

Ser

Glu

Ser

Thr

Val

Val

Ser

Ser

Pro

Ser

Asn

Asn

Arg

Gln

Tyr

140

Gln

Thr

Arg

Pro

Phe

Thr

Ala
205

Val

Ile

Arg

45

Arg

Ser

Arg

Ala

Leu

125

Pro

Asn

Tyr

His

Ile
205

160

Pro Ala Val
175

Val Thr Ser
190

His Pro Ala

Pro
15

Ser Gly

Gly Thr Ser

30

Leu Leu Ile

Phe Ser Gly

Val Glu Ser

Pro Leu

95

Trp

Asp Ala Ala

110
Thr

Ser Gly

Lys Asp Ile

Leu
160

Gly Val

Met
175

Ser Ser

Asn Ser

190

Tyr

Val Lys Ser

60
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tcctgtaagg cttctggtta ctcattcact ggctacacca tgaactgggt gaagcagagce 120
catggaaaga accttgagtg gattggactt attaatcctt acactggtgg tactaactac 180
aaccagaagt tcaagggcaa ggccaaatta actgtagaca agtcatccag cacagcctte 240
atggagctce tcagtctgac atctgaggac tctgcagtct attactgtge aagagatggt 300
aaccttgact actggggcca aggcaccact ctcacagtct cctcagccaa aacgacaccce 360
ccatctgtet atccactgge cecctggatet gectgcccaaa ctaactccat ggtgaccctg 420
ggatgcectygg tcaagggcta tttcecctgag ccagtgacag tgacctggaa ctcetggatce 480
ctgtccageg gtgtgcacac cttcccaget gtcectgcagt ctgacctcta cactctgage 540
agctcagtga ctgtccecte cagcacctgg cccagecgaga ccgtcacctg caacgttgece 600
cacccagcca gcaagaccaa ggtcgac 627
<210> SEQ ID NO 74
<211> LENGTH: 654
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figures 27 & 28
<400> SEQUENCE: 74
agcattgtga tgtcacagtc gccagcttet ttggctgtgt ctctagggca gagggccacce 60
atctcctgca gagccagcga aactgttgat aattatgget ttagttttat gcactggtte 120
caacagatac cgggacagcc acccaaactc ctcatctatg ctgcatccaa ccaaggatcce 180
ggggtccctyg ccaggtttag tggcagtggg tctgggacag acttcagect caacatccat 240
cctatggagg aggatgatac tgcaatgtat ttctgtcage aaagtaagga ggttccgtac 300
acgttcggag gggggaccaa gctggaaata aaacgggctg atgctgcacc aactgtatce 360
atcttcccac catccagtga gcagttaaca tctggaggtg cctcagtegt gtgettettg 420
aacaacttct accccaaaga catcaatgtc aagtggaaga ttgatggcag tgaacgacaa 480
aatggcgtce tgaacagttg gactgatcag gacagcaaag acagcaccta cagcatgagce 540
agcaccctca cgttgaccaa ggacgagtat gaacgacata acagctatac ctgtgaggcc 600
actcacaaga catcaacttc acccattgtc aagagcttca acaggaatga gtgt 654
<210> SEQ ID NO 75
<211> LENGTH: 642
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figures 29 & 30
<400> SEQUENCE: 75
gacgtccagt tggtgcaatc tggacctgag ctggtgaagc ctggagcttc agtgaagatg 60
tcctgcaagg cttctggtta ctcattcact ggctacaaca tgcactgggt gaagcagagce 120
catggaaaga gccttgagtg gattgggtat attgatcctt acaatggtge tactagctac 180
aaccagaaat tcgaggacaa ggccacattg actgtagaca aatcttccag cacagcctac 240
atgcagctca acagcctgac atctgaggac tctgcagtet attactgtge aagaagatgg 300
gactgggacc cttatgctat ggactactgg ggtcaaggaa cctcagtcac cgtctcctca 360
gccaaaacaa cagccccate ggtctatcca ctggeccctg tgtgtggaga tacaagtgge 420

tcecteggtga ctctaggatg cctggtcaag ggttatttee ctgagecagt gaccttgace 480
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tggaactctg gatccctgte cagtggtgtg cacacctccc cagctgtect gcagtctgac 540
ctctacaccc tcagcagctc agtgactgta acctcgagca cctggcccag ccagtccatce 600
acctgcaatg tggcccaccc ggccagcaag accaaggtcg ac 642
<210> SEQ ID NO 76
<211> LENGTH: 642
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figures 31 & 32
<400> SEQUENCE: 76
gacatcttge tgactcagtc tccagccatce ctgtectgtga gtccaggaga aagagtcagt 60
ttctectgca gggccagtca gagcattgge acaagcatac actggtatca gcaaagaaca 120
aatggttctc caaggcttct cataaagtat gcttctgagt ccatctctgg gatattttet 180
aggtttagtg gcagtggatc agggacagat tttactctta ccatcaacag tgtggagtct 240
gaagatattg cagattatta ctgtcaacaa agtaataggt ggccgctcac gttcggagcet 300
gggaccaagc tggagctgaa acgggctgat gctgcaccaa ctgtatccat cttcccacca 360
tccagtgage agttaacatc tggaggtgcce tcagtcecgtgt gettcttgaa caacttctac 420
cccaaagaca tcaatgtcaa gtggaagatt gatggcagtg aacgacaaaa tggcgtcctg 480
aacagttgga ctgatcagga cagcaaagac agcacctaca gcatgagcag caccctcacg 540
ttgaccaagg acgagtatga acgacataac agctatacct gtgaggccac tcacaagaca 600
tcaacttcac ccattgtcaa gagcttcaac aggaatgagt gt 642
<210> SEQ ID NO 77
<211> LENGTH: 642
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figures 33 & 34
<400> SEQUENCE: 77
gacgtccaga tccagcagtc tgggcectgag ctggtgaage ctggagettc agtgaagatg 60
tcctgcaagg cttcetggtta ctcattcact gcctacaaca tgcactgggt gaagcagacce 120
catggaaaga gccttgagtg gattggttat attgatcctt acagtggtge tactagctac 180
caccagaaat tcaagggcaa ggccacattg actgttgaca aatcttccag cacagcectac 240
atgcgectca acagcctgac atctgaggac tctgcagtct attactgtge aagaagatgg 300
gactgggacc cttatgctat ggactactgg ggtcaaggaa cctcagtcac cgtctcctca 360
gccaaaacaa cacccccatc agtctatcca ctggeccctg ggtgtggaga tacaactggt 420
tcctecgtga ctectgggatg cctggtcaag ggctacttcce ctgagtcagt gactgtgact 480
tggaactctg gatccctgtc cagcagtgtg cacaccttcc cagctctect gcagtctgga 540
ctctacacta tgagcagctc agtgactgtc ccctceccageg cctggccaag tcagaccgtce 600
acctgcagceg ttgctcaccc ggccagcaac accacggteg ac 642

<210> SEQ ID NO 78

<211> LENGTH: 642

<212> TYPE: DNA

<213> ORGANISM: Mus musculus

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: Figures 35 & 36
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<400> SEQUENCE: 78
agcgttgaga tgtcacagtc gccagccatc ctgtctgtga gtccaggaga aagaatcagt 60
ttctectgca gggccagtca gagcattgge acaagcatac actggtatca gcaaagaaca 120
aatggttctc caaggcttct cattaagtat gcttctgcgt ctatctctgg gatcecttec 180
aggtttagtg gcagtggatc agggacagat tttactctta gcatcaacag tgtggagtct 240
gaagatattg cagattatta ctgtcaacaa agtaatagct ggccgctcac gttcggtget 300
gggaccaagc tggagctgaa acgggctgat gctgcaccaa ctgtatccat cttcccacca 360
tccagtgage agttaacatc tggaggtgcce tcagtegtgt gettettgaa caacttctac 420
cccaaagaca tcaatgtcaa gtggaagatt gatggcagtg aacgacaaaa tggcgtcctg 480
aacagttgga ctgatcagga cagcaaagac agcacctaca gcatgagcag caccctcacg 540
ttgaccaagg acgagtatga acgacataac agctatacct gtgaggccac tcacaagaca 600
tcaacttcac ccattgtcaa gagcttcaac aggaatgagt gt 642
<210> SEQ ID NO 79
<211> LENGTH: 642
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figures 37 & 38
<400> SEQUENCE: 79
gacgtccaga tgcagcagcc tgggcectgag ctggtgaagce ctggagettc actaaagatg 60
tcctgcaagg cttctggtta ctcattcact ggctacaaca tgcactgggt gaagcagagce 120
catggaaaga gccttgagtg gattggatat attgatcctt acagtggtgc tactagctac 180
aaccagaaat tcgagggcaa ggccacattg actgtagaca aatcttccag cacagcctac 240
atgcagctca acagcctgac atctgaggac tctgcagtct attactgtgc aagaagatgg 300
gactgggacc cttatgctat ggactactgg ggtcaaggaa cctcagtcac cgtctcctca 360
gccaaaacaa cagccccatc ggtctatcca ctggeccctg tgtgtggaga tacaagtggce 420
tccteggtga ctctaggatg cctggtcaag ggttatttcee ctgagccagt gaccttgacce 480
tggaactctg gatccctgte cagtggtgtg cacaccttcc cagctgtect gcagtctgac 540
ctctacaccce tcagcagctce agtgactgta acctcgagca cctggcccag ccagtccatce 600
acctgcaatg tggcccaccce agccagcaac accaaggtceg ac 642
<210> SEQ ID NO 80
<211> LENGTH: 642
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figures 39 & 40
<400> SEQUENCE: 80
aacattctga tgacacagtc tccagccatce ttgtectgtga gtccaggaga aagagtcagt 60
ttcgectgca gggccagtca gagcattgge acaagcatac actggtatca gcaaagaaca 120
aatggttctc caaggcttct cataaagtat gcttctgagt ctatctctgg gatcecttcece 180
aggtttagtg gcagtggatc agggacagat tttactctta gcatcaacag tgtggagtct 240
gaagatattg cagattatta ctgtcaacaa actaataggt ggccgctcac gttcggtget 300

gggaccaage tggagctgaa acgggctgat getgcaccaa ctgtatccat ctteccacca 360
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tccagtgage agttaacatc tggaggtgcc tcagtegtgt gettcttgaa caacttctac 420
cccaaagaca tcaatgtcaa gtggaagatt gatggcagtg aacgacaaaa tggcgtcctg 480
aacagttgga ctgatcagga cagcaaagac agcacctaca gcatgagcag caccctcacg 540
ttgaccaagg acgagtatga acgacataac agctatacct gtgaggccac tcacaagaca 600
tcaacttcac ccattgtcaa gagcttcaac aggaatgagt gt 642

<210> SEQ ID NO 81

<211> LENGTH: 206

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: Figures 41 & 42

<400> SEQUENCE: 81

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

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

Tyr Met His Trp Met Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile
35 40 45

Gly Arg Ile Asp Pro Ala Asn Gly Asn Thr Lys Tyr Asp Pro Lys Phe
50 55 60

Arg Gly Lys Ala Thr Ile Thr Ala Asp Thr Ser Ser Asn Thr Val Tyr

Val Gln Leu Arg Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys

Ala Tyr Asp Gly Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala
100 105 110

Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala
115 120 125

Ala Gln Thr Asn Ser Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr
130 135 140

Phe Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ser Leu Ser Ser
145 150 155 160

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

Ser Ser Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser Glu Thr Val
180 185 190

Thr Cys Asn Val Ala His Pro Ala Ser Ser Thr Lys Val Asp
195 200 205

<210> SEQ ID NO 82

<211> LENGTH: 218

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: Figures 43 & 44

<400> SEQUENCE: 82

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

Gln Arg Ala Thr Ile Ser Cys Arg Ala Ser Glu Ser Val Asp Ser Tyr
20 25 30

Gly Asn Asn Phe Met His Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro
35 40 45
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Arg Le
50

u Leu Ile Tyr

Arg Phe Ser Gly Ser

Pro Va

Lys As

Ala As

Leu Th
13

1 Glu Ala Asp
85

p Pro Leu Thr
100

P Ala Ala Pro
115

r Ser Gly Gly
[0}

Pro Lys Asp Ile Asn

145

Asn Gl

Tyr Se

His As

Ile Va
21

<210>
<211l>
<212>
<213>
<220>
<221>
<223>
<400>

Asp Va
1

Ser Me

Thr Me

Gly Le

50

Lys G1
65

Met G1

Ala Ar

Val Se

Gly Se

13

Lys G1
145

Leu Se

Tyr Th

y Val Leu Asn
165

r Met Ser Ser
180

n Ser Tyr Thr
195

1 Lys Ser Phe
o}

SEQ ID NO 83
LENGTH: 209
TYPE: PRT
ORGANISM: Mus
FEATURE:

Arg Ala Ser Asn
55

Gly Ser Arg Thr

Asp Val Ala Thr

Phe Gly Ala Gly

105

Thr Val Ser Ile
120

Ala Ser Val Val
135

Val Lys Trp Lys
150

Ser Trp Thr Asp
Thr Leu Thr Leu
185

Cys Glu Ala Thr
200

Lys Ala Asn Glu
215

musculus

NAME/KEY: misc_feature
OTHER INFORMATION: Figures 45

SEQUENCE: 83

1 Gln Leu Lys
5

t Lys Ile Ser
20

t Asn Trp Val
35

u Ile Asn Pro

y Lys Ala Thr

u Leu Leu Ser

g Asp Gly Leu

100

r Ser Ala Lys
115

r Ala Ala Gln
0

y Tyr Phe Pro

r Ser Gly Val
165

r Leu Ser Ser
180

His Ser Gly Pro
Cys Lys Ala Ser
25

Lys Gln Ser His
40

Tyr Asn Gly Gly
55

Leu Thr Val Asp
70

Leu Thr Ser Glu
Met Asp Tyr Trp
105

Thr Thr Pro Pro
120

Thr Asn Ser Met
135

Glu Pro Val Thr
150

His Thr Phe Pro

Ser Val Thr Val
185

Leu

Asp

Tyr

90

Thr

Phe

Cys

Ile

Gln

170

Thr

His

Cys

& 46

Glu

Gly

Gly

Thr

Lys

Asp

Gly

Ser

Val

Val

Ala

170

Pro

Glu

Phe

75

Tyr

Lys

Pro

Phe

Asp

155

Asp

Lys

Lys

Leu

Tyr

Lys

Ser

Ser

75

Ser

Gln

Val

Thr

Thr

155

Val

Ser

Ser

60

Thr

Cys

Leu

Pro

Leu

140

Gly

Ser

Asp

Thr

Val

Ser

Asn

Tyr

60

Ser

Ala

Gly

Tyr

Leu

140

Trp

Leu

Ser

Gly

Leu

Gln

Glu

Ser

125

Asn

Ser

Lys

Glu

Ser
205

Lys

Phe

Leu

45

Asp

Ser

Val

Thr

Pro

125

Gly

Asn

Gln

Thr

Ile

Thr

Gln

Leu

110

Ser

Asn

Glu

Asp

Tyr

190

Thr

Pro

Thr

30

Asp

Gln

Thr

Tyr

Ser

110

Leu

Cys

Ser

Ser

Trp
190

Pro

Thr

Ser

95

Lys

Glu

Phe

Arg

Ser

175

Glu

Ser

Gly

Gly

Trp

Lys

Ala

Tyr

95

Val

Ala

Leu

Gly

Asp

175

Pro

Ala

Asn

80

His

Arg

Gln

Tyr

Gln

160

Thr

Arg

Pro

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Thr

Pro

Val

Ser

160

Leu

Ser
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Glu Thr Val Thr Cys Asn Val Ala His Pro Ala Ser Lys Thr Lys Val
195 200 205

Asp

<210> SEQ ID NO 84

<211> LENGTH: 218

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: Figures 47 & 48

<400> SEQUENCE: 84

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

Gln Arg Ala Thr Ile Phe Cys Arg Ala Ser Gln Ser Val Asp Tyr Asn
20 25 30

Gly Ile Ser Tyr Met His Trp Phe Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Ala Ala Ser Asn Leu Glu Ser Gly Ile Pro Ala
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn Ile His

Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Ser Phe
85 90 95

Glu Asp Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105 110

Ala Asp Ala Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser Glu Gln
115 120 125

Leu Thr Ser Gly Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe Tyr
130 135 140

Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Gly Ser Glu Arg Gln
145 150 155 160

Asn Gly Val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser Thr
165 170 175

Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg
180 185 190

His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro
195 200 205

Ile Val Lys Ser Phe Asn Arg Asn Glu Cys
210 215

<210> SEQ ID NO 85

<211> LENGTH: 216

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: Figures 49 & 50

<400> SEQUENCE: 85

Asp Val Gln Leu Gln Gln Ser Gly Thr Val Leu Ala Arg Pro Gly Ala
1 5 10 15

Ser Val Arg Met Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Arg Tyr
20 25 30

Trp Ile His Trp Leu Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Ala Ile Phe Pro Gly Asn Arg Asp Thr Ser Tyr Asn Gln Arg Phe
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50

Lys Gly
65

Leu Asp

Thr Arg

Gly Gln

Ser Val

130

Val Thr

145

Val Thr

Ala Val

Pro Ser

Pro Ala
210

Lys

Leu

Trp

Gly

115

Tyr

Leu

Trp

Leu

Ser

195

Ser

Ala

Ser

Pro

100

Thr

Pro

Gly

Asn

Gln

180

Thr

Ser

Glu

Ser

85

Tyr

Thr

Leu

Cys

Ser

165

Ser

Trp

Thr

<210> SEQ ID NO 86

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Mus
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figures 51

PRT

<400> SEQUENCE:

Asp Ile Val Met

1

Asp Gln

Asn Gly

Pro Lys
50

Asp Arg
65

Ser Arg

Thr His

Arg Ala

Gln Leu

130
Tyr Pro
145
Gln Asn

Thr Tyr

Arg His

Ala

Asn

35

Leu

Phe

Val

Val

Asp

115

Thr

Lys

Gly

Ser

Asn

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Ala

Ser

Asp

Val

Met

180

Ser

219

86

Thr

5

Ile

Tyr

Ile

Gly

Ala

85

Pro

Ala

Gly

Ile

Leu

165

Ser

Tyr

Val

70

Leu

Tyr

Leu

Ala

Leu

150

Gly

Asp

Pro

Lys

55

Thr

Thr

Gly

Thr

Pro

135

Val

Ser

Leu

Ser

Val
215

musculus

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Gly

Asn

150

Asn

Ser

Thr

Ser

Cys

His

Lys

55

Gly

Asp

Phe

Thr

Ala

135

Val

Ser

Thr

Cys

Ala

Asn

Ser

Val

120

Gly

Lys

Leu

Tyr

Glu

200

Asp

Pro

Arg

Trp

40

Ile

Ser

Leu

Gly

Val

120

Ser

Lys

Trp

Leu

Glu

Val

Glu

Ile

105

Ser

Ser

Gly

Ser

Thr

185

Thr

Leu

Thr
25

Tyr

Ser

Gly

Gly

Gly

105

Ser

Val

Trp

Thr

Thr

185

Ala

Thr

Asp

90

Tyr

Ser

Ala

Tyr

Ser

170

Leu

Val

& 52

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Ile

Val

Lys

Asp

170

Leu

Thr

Ser

75

Ser

Val

Ala

Ala

Phe

155

Gly

Ser

Thr

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Phe

Cys

Ile

155

Gln

Thr

His

60

Ala

Ala

Asn

Lys

Gln

140

Pro

Val

Ser

Cys

Pro

Asn

Lys

Phe

60

Phe

Phe

Lys

Pro

Phe

140

Asp

Asp

Lys

Lys

Ser

Val

Phe

Thr

125

Thr

Glu

His

Ser

Asn
205

Val

Leu

Pro

45

Ser

Thr

Cys

Leu

Pro

125

Leu

Gly

Ser

Asp

Thr

Thr

Asp

110

Thr

Asn

Pro

Thr

Val

190

Val

Ser

Val

Gly

Gly

Leu

Ser

Glu

110

Ser

Asn

Ser

Lys

Glu

190

Ser

Ala

Tyr

95

Tyr

Pro

Ser

Val

Phe

175

Thr

Ala

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Ser

Asn

Glu

Asp

175

Tyr

Thr

Tyr

80

Cys

Trp

Pro

Met

Thr

160

Pro

Val

His

Gly

Arg

Ser

Pro

Ile

80

Gly

Lys

Glu

Phe

Arg

160

Ser

Glu

Ser
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195 200 205

Pro Ile Val Lys Ser Phe Asn Arg Asn Glu Cys

210 215
<210> SEQ ID NO 87
<211> LENGTH: 618
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figures 53 & 54
<400> SEQUENCE: 87
gacgtccage tccagcagcece tggagcagag cttgtgaage caggggectc agtcaagttg 60
tcctgecacca cttetggegt caacattaaa gacacctata tgcactggat gaagcagagg 120
cctgaacagg gcctggagtg gattggaagg attgatcctg cgaatggtaa tactaaatat 180
gacccgaaat tccggggcaa ggccactata acagcagaca catcctccaa cacggtctac 240
gtgcaactca gaagcctgac atctgaggac actgccgtcet attactgtge ctatgatggt 300
tactggggce aagggactct ggtcactgte tctgcagcca aaacgacacc cccatctgte 360
tatccactgg cccctggate tgetgcccaa actaactcca tggtgaccct gggatgectg 420
gtcaagggct atttccctga gccagtgaca gtgacctgga actctggate cctgtccage 480
ggtgtgcaca ccttecccage tgtcctgcag tctgacctet acactctgag cagctcagtg 540
actgtccccet ccagcacctg gcccagegag accgtcaccet gcaacgttge ccacccggec 600
agcagcacca aggtcgac 618
<210> SEQ ID NO 88
<211> LENGTH: 654
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figures 55 & 56
<400> SEQUENCE: 88
aacattgtga tgacccaaac tccagcctcet ttggetgtgt ctectagggeca gagggccacce 60
atatcctgca gagccagtga aagtgttgat agttatggca ataattttat gcactggtac 120
cagcagaaac caggacagtc acccagactc ctcatctatc gtgcatccaa cctagaatct 180
gggatcccetg ccaggttcag tggcagtggg tctaggacag acttcaccct caccactaat 240
cctgtggagg ctgatgatgt tgcaacctat tactgtcage aaagtcataa ggatccgcete 300
acgttcggtyg ctgggaccaa gctggagcetg aaacgggctg atgctgcacce aactgtatce 360
atcttcccac catccagtga gcagttaaca tctggaggtg cctcagtegt gtgettettg 420
aacaacttct accccaaaga catcaatgtc aagtggaaga ttgatggcag tgaacgacaa 480
aatggcgtce tgaacagttg gactgatcag gacagcaaag acagcaccta cagcatgagc 540
agcaccctca cgttgaccaa ggacgagtat gaacgacata acagctatac ctgtgaggcc 600
actcacaaga catcaacttc acccattgtc aagagcttca aggaacatga gtgt 654
<210> SEQ ID NO 89
<211> LENGTH: 626
<212> TYPE: DNA

<213> ORGANISM: Mus musculus
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figures 57 & 58
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<400> SEQUENCE: 89
gacgtccage tgaagcatca ggacctgage tggtgaagcc tggagcttca atgaagatat 60
cctgcaagge ttctggttac tcattcactg gctacaccat gaactgggtg aagcagagcc 120
atggaaagaa ccttgagtgg attggactta ttaatcctta caatggtggt actagctacg 180
accagaagtt caagggcaag gccacattaa ctgtagacaa gtcatccagce acagcctaca 240
tggagctcet cagtctgaca tctgaggact ctgcagtcta ttactgtgca agagatggcce 300
tgatggacta ctggggtcaa ggaacctcag tcaccgtctce ctcagccaaa acgacacccce 360
catctgtcta tccactggec cctggatctg ctgcccaaac taactccatg gtgaccctgg 420
gatgcctggt caagggctat ttccctgage cagtgacagt gacctggaac tctggatccc 480
tgtccagegg tgtgcacacce ttcccagetg tcctgecagte tgacctctac actctgagea 540
gctcagtgac tgtccectce agcacctgge ccagcgagac cgtcacctge aacgttgecce 600
acccggccag caagaccaag gtcgac 626
<210> SEQ ID NO 90
<211> LENGTH: 654
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figures 59 & 60
<400> SEQUENCE: 90
gatattgtga tgacccaaac tccagcttct ttggetgtgt ctctaggaca gagagccact 60
atcttctgca gagccageca gagtgtcgat tataatggaa ttagttatat gcactggtte 120
caacagaaac caggacagcc acccaaactc ctcatctatg ctgcatccaa cctagaatct 180
gggatccctg ccaggttcag tggcagtggg tctgggacag acttcaccct caacatccat 240
cctgtggagg aggaagatgc tgcaacctat tactgtcage aaagttttga ggatccgcac 300
acgttcggag gggggaccaa gctggaaata aaacgggctg atgctgcacc aactgtatcce 360
atcttcccac catccagtga gcagttaaca tctggaggtg cctcagtegt gtgettettg 420
aacaacttct accccaaaga catcaatgtc aagtggaaga ttgatggcag tgaacgacaa 480
aatggcgtec tgaacagttg gactgatcag gacagcaaag acagcaccta cagcatgagce 540
agcaccctca cgttgaccaa ggacgagtat gaacgacata acagctatac ctgtgaggcc 600
actcacaaga catcaacttc acccattgtc aagagcttca acaggaatga gtgt 654
<210> SEQ ID NO 91
<211> LENGTH: 648
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figures 61 & 62
<400> SEQUENCE: 91
gacgtccage tgcagcagtc tgggactgtg ctggcaaggce ctggggettce cgtgaggatg 60
tcctgcaagg cttcectggecta cagctttacce aggtactgga tacactggtt aaaacagagg 120
cctggacagg gtctagaatg gattggtget atttttectg gaaatcgtga taccagttac 180
aaccagaggt tcaagggcaa ggccgaagtg actgcagtca catccgccag cactgcctac 240
ttggacctca gtagcctgac aaatgaggac tctgeggtet attactgtac aagatggect 300

tactatggtt ccatctacgt taactttgac tactggggec aaggcaccac tctcacagte 360
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tcctecageca aaacgacace cccatctgte tatccactgg cecctggate tgctgeccaa 420
actaacteca tggtgacccet gggatgcctyg gtcaaggget atttcececctga gecagtgaca 480
gtgacctgga actctggate cctgtecage ggtgtgcaca cctteccage tgtcectgeag 540
tctgacctet acactctgag cagctcagtyg actgtceccet ccagecacctg geccagegay 600
accgtcacct gecaacgttge ccacccagece agcagcacca aggtcegac 648
<210> SEQ ID NO 92
<211> LENGTH: 657
<212> TYPE: DNA
<213> ORGANISM: Mus musculus
<220> FEATURE:
<221> NAME/KEY: misc_feature
<223> OTHER INFORMATION: Figures 63 & 64
<400> SEQUENCE: 92
gatattgtga tgacccagte tectctcetec ctgectgtca gtettggaga tcaagectece 60
atctecttgea gaactagtca gaaccttgta cacaggaatg gaaacaccta tttacattgy 120
tacctgcaga agccaggcca gtctccaaag ctectgattt acaaaattte caaccgattt 180
tctggggtee cagacaggtt cagtggcagt ggatcaggga cagatttcac actcaagatce 240
agcagagtgg aggctgagga tctgggagtt tatttetget ctcaaggtac acatgttect 300
ccgacgtteg gtggaggcac caagctggaa atcaaacggg ctgatgetge accaactgta 360
tccatcttee caccatccag tgagcagtta acatctggag gtgectcagt cgtgtgette 420
ttgaacaact tctaccccaa agacatcaat gtcaagtgga agattgatgg cagtgaacga 480
caaaatggeg tcctgaacag ttggactgat caggacagca aagacagcac ctacagcatg 540
agcagcacce tcacgttgac caaggacgag tatgaacgac ataacagcta tacctgtgag 600
gccactcaca agacatcaac ttcacccatt gtcaagagcet tcaacaggaa tgagtgt 657

The invention claimed is:

1. A method of screening a sample of body fluid for TSH
receptor autoantibodies wherein said sample is from a subject
suspected of suffering from, susceptible to, having or recov-
ering from autoimmune disease associated with an immune
reaction to a TSH receptor, said method comprising:

(a) contacting said sample with:

a polypeptide comprising a full length TSH receptor so
as to permit said polypeptide to bind with TSH recep-
tor autoantibodies present in said sample; and

one or more murine monoclonal antibodies capable of

competing with autoantibodies to TSH receptor in the
binding of said full length TSH receptor, wherein said
one or more monoclonal antibodies is positive for thy-
roid stimulating activity at a concentration of 20 pg/mlin
a cyclic AMP thyroid cell assay and inhibits binding of
TSH to TSH receptor, said one or more monoclonal
antibodies being classified as positive if the thyroid
stimulating activity of said one or more monoclonal
antibodies is greater than 180 percent in the cyclic AMP
thyroid cell assay wherein said percent thyroid stimulat-
ing activity comprises 100 X ratio of cyclic AMP pro-
duced in the presence of said one or more monoclonal
antibodies to cyclic AMP produced in the presence of
sera pooled from healthy blood donors; and

(b) detecting binding of said polypeptide with said autoan-

tibodies thereby providing an indication of the presence

of said autoantibodies in said sample.

40

45

2. A method of diagnosing the likely onset or presence of
autoimmune disease associated with an immune reaction to a
TSH receptor in a subject suspected of suffering from, sus-
ceptible to, having or recovering from, autoimmune disease
associated with an immune reaction to a TSH receptor, the
method comprising detecting autoantibodies produced in
response to a TSH receptor in a sample of body fluid from the
subject according to claim 1, and whereby the detected
autoantibodies can provide a diagnosis of the likely onset or
presence of autoimmune disease associated with an immune
reaction to a TSH receptor in the subject.

3. A method according to claim 1, wherein said one or more
monoclonal antibodies comprises a binding affinity of at least
10® molar™" for TSH receptor.

4. A method according to claim 1, wherein said one or more
monoclonal antibodies is positive for thyroid stimulating
activity at a concentration of 2 pg/ml in the cyclic AMP
thyroid cell assay.

5. A method according to claim 1, wherein said one or more
monoclonal antibodies includes a monoclonal antibody com-
prising:

i) a V domain wherein CDR1 comprises amino acid resi-
dues 31 to 35 of SEQ ID NO: 67, CDR2 comprises
amino acid residues 50 to 66 of SEQ ID NO:67, and
CDR3 comprises amino acid residues 99 to 109 of SEQ
ID NO:67; and
a 'V, domain wherein CDR1 comprises amino acid resi-

dues 24 to 34 of SEQ ID NO:68, CDR2 comprises
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amino acid residues 50 to 56 of SEQ ID NO:68, and
CDR3 comprises amino acid residues 89 to 97 of SEQ
ID NO: 68;
ii) a V domain wherein CDR1 comprises amino acid
residues 31 to 35 of SEQ ID NO:69, CDR 2 comprises
amino acid residues 50 to 66 of SEQ ID NO:69, and
CDR 3 comprises amino acid residues 99 to 109 of SEQ
ID NO:69, and
a'V,; domain wherein CDR1 comprises amino acid resi-
dues 24 to 34 of SEQ ID NO:70, CDR2 comprises
amino acid residues 50 to 56 of SEQ ID NO:70, and
CDR3 comprises amino acid residues 89 to 97 of SEQ
ID NO: 70; or
iii) a V, domain wherein CDR1 comprises amino acid
residues 31 to 35 of SEQ ID NO: 71, CDR2 comprises
amino acid residues 50 to 66 of SEQ ID NO:71, and
CDR 3 comprises amino acid residues 99 to 109 of SEQ
ID NO:71, and
a'V,; domain wherein CDR1 comprises amino acid resi-
dues 24 to 34 of SEQ ID NO:72, CDR2 comprises
amino acid residues 50 to 56 of SEQ ID NO:72, and
CDR3 comprises amino acid residues 89 to 97 of SEQ
ID NO: 72.
6. A method according to claim 1, wherein said one or more
monoclonal antibodies includes a monoclonal antibody com-
prising:
i) a V,,domain comprising amino acid residues 9 to 120 of
SEQ ID NO:67 and a V,; domain comprising amino acid
residues 9 to 107 of SEQ ID NO:68;
ii) aV domain comprising amino acid residues 9 to 120 of
SEQ ID NO:69 and a V; domain comprising amino acid
residues 9 to 107 of SEQ ID NO:70; or
iii) a V domain comprising amino acid residues 9 to 120
of SEQ ID NO:71 and a V, domain comprising amino
acid residues 9 to 107 of SEQ ID NO:72.
7. A method of screening a sample of body fluid for TSH
receptor autoantibodies wherein said sample is from a subject
suspected of suffering from, susceptible to, having or recov-
ering from autoimmune disease associated with an immune
reaction to a TSH receptor, said method comprising:
(a) providing said sample of body fluid from said subject;
(b) contacting said sample with
(i) a full length TSH receptor comprising amino acid
residues 246-260, wherein the amino acid sequence
ofresidues 246-260 comprises amino acid residues 47
to 61 of SEQ ID NO:17 or 22, and

(ii) one or more murine monoclonal antibodies capable
of competing with autoantibodies to a TSH receptor
in the binding of said full length TSH receptor,
wherein said one or more competitor monoclonal
antibodies is positive for thyroid stimulating activity
ata concentration of 20 pg/ml in a cyclic AMP thyroid
cell assay and inhibits binding of TSH to TSH recep-
tor, said one or more monoclonal antibodies being
classified as positive if the thyroid stimulating activity
of said one or more monoclonal antibodies is greater
than 180 percent in the cyclic AMP thyroid cell assay,
said percent thyroid stimulating activity comprising
100x ratio of cyclic AMP produced in the presence of
said one or more monoclonal competitor antibodies to
cyclic AMP produced in the presence of sera pooled
from healthy blood donors,

so as to permit said full length TSH receptor with either
autoantibodies to TSH receptor present in said
sample, or said one or more competitor monoclonal
antibodies; and
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(c) detecting the binding of said full length TSH receptor
with said autoantibodies present in said sample, thereby
providing an indication of the presence of said autoan-
tibodies to a TSH receptor in said sample.
8. A method according to claim 7, wherein said one or more
competitor monoclonal antibodies comprises a binding affin-
ity of at least 10% molar™" for TSH receptor.
9. A method according to claim 7, wherein said one or more
monoclonal antibodies is positive for thyroid stimulating
activity at a concentration of 2 pg/ml in the cyclic AMP
thyroid cell assay.
10. A method according to claim 7, wherein said one or
more monoclonal antibodies includes a monoclonal antibody
comprising:
i) aV domain wherein CDR1 comprises amino acid resi-
dues 31 to 35 of SEQ ID NO: 67, CDR2 comprises
amino acid residues 50 to 66 of SEQ ID NO:67, and
CDR3 comprises amino acid residues 99 to 109 of SEQ
ID NO:67; and
a'V,; domain wherein CDR1 comprises amino acid resi-
dues 24 to 34 of SEQ ID NO:68, CDR2 comprises
amino acid residues 50 to 56 of SEQ ID NO:68, and
CDR3 comprises amino acid residues 89 to 97 of SEQ
ID NO: 68,
ii) a V, domain wherein CDR1 comprises amino acid
residues 31 to 35 of SEQ ID NO:69, CDR 2 comprises
amino acid residues 50 to 66 of SEQ ID NO:69, and
CDR 3 comprises amino acid residues 99 to 109 of SEQ
ID NO:69, and
a 'V, domain wherein CDR1 comprises amino acid resi-
dues 24 to 34 of SEQ ID NO:70, CDR2 comprises
amino acid residues 50 to 56 of SEQ ID NO:70, and
CDR3 comprises amino acid residues 89 to 97 of SEQ
ID NO: 70; or
iii) a V,, domain wherein CDR1 comprises amino acid
residues 31 to 35 of SEQ ID NO: 71, CDR2 comprises
amino acid residues 50 to 66 of SEQ ID NO:71, and
CDR 3 comprises amino acid residues 99 to 109 of SEQ
ID NO:71, and
a 'V, domain wherein CDR1 comprises amino acid resi-
dues 24 to 34 of SEQ ID NO:72, CDR2 comprises
amino acid residues 50 to 56 of SEQ ID NO:72, and
CDR3 comprises amino acid residues 89 to 97 of SEQ
ID NO: 72.
11. A method according to claim 7, wherein said one or
more monoclonal antibodies includes a monoclonal antibody
comprising:
i) aVdomain comprising amino acid residues 9 to 120 of
SEQID NO:67 and aV,; domain comprising amino acid
residues 9 to 107 of SEQ ID NO:68;
ii) a V,domain comprising amino acid residues 9 to 120 of
SEQ ID NO:69 and aV,; domain comprising amino acid
residues 9 to 107 of SEQ ID NO:70; or
iii) a V,, domain comprising amino acid residues 9 to 120
of SEQ ID NO:71 and a V; domain comprising amino
acid residues 9 to 107 of SEQ ID NO:72.
12. A method of screening a sample of body fluid for
autoantibodies to a TSH receptor wherein said sample is from
a subject suspected of suffering from, susceptible to, having
or recovering from autoimmune disease associated with an
immune reaction to a TSH receptor, said method comprising:
(a) contacting said sample with
(1) a full length TSH receptor, one or more epitopes
thereof or a and

(i1) one or more murine monoclonal antibodies for the
TSH receptor, wherein said one or more monoclonal
antibodies:
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does not comprise naturally produced autoantibodies
to the TSH receptor,

inhibits binding of TSH to TSH receptor, and

is positive for thyroid stimulating activity at a concen-
tration of 20 pug/ml in a cyclic AMP thyroid cell
assay, said one or more monoclonal antibodies
being classified as positive if the thyroid stimulat-
ing activity of said one or more monoclonal anti-
bodies is greater than 180 percent in the cyclic

AMP thyroid cell assay, wherein said percent thy- 10

roid stimulating activity comprises 100x ratio of
cyclic AMP produced in the presence of said one or
more monoclonal antibodies to cyclic AMP pro-
duced in the presence of sera pooled from healthy
blood donors;
so as to permit said TSH receptor to bind with either
autoantibodies to TSH receptor present in said
sample, or said one or more monoclonal antibodies
for the TSH receptor; and

(b) detecting binding of said TSH receptor, with said
autoantibodies present in said sample, thereby providing
an indication of the presence of said autoantibodies to
TSH receptor in said sample.

13. A method according to claim 12, which comprises
providing labeling means for said one or more monoclonal
antibodies for a TSH receptor.

14. A method according to claim 12, wherein said one or
more monoclonal antibodies comprises a binding affinity of
at least 10® molar™! for TSH receptor.

15. A method according to claim 12, wherein said one or
more monoclonal antibodies is positive for thyroid stimulat-
ing activity at a concentration of 2 pg/ml in the cyclic AMP
thyroid cell assay.

16. A method according to claim 12, wherein said one or
more monoclonal antibodies includes a monoclonal antibody
comprising:

i) a V,, domain wherein CDR1 comprises amino acid resi-
dues 31 to 35 of SEQ ID NO: 67, CDR2 comprises
amino acid residues 50 to 66 of SEQ ID NO:67, and
CDR3 comprises amino acid residues 99 to 109 of SEQ
ID NO:67; and
a'V; domain wherein CDR1 comprises amino acid resi-

dues 24 to 34 of SEQ ID NO:68, CDR2 comprises
amino acid residues 50 to 56 of SEQ ID NO:68, and
CDR3 comprises amino acid residues 89 to 97 of SEQ
ID NO: 68;

ii) a V, domain wherein CDR1 comprises amino acid
residues 31 to 35 of SEQ ID NO:69, CDR 2 comprises
amino acid residues 50 to 66 of SEQ ID NO:69, and
CDR3 comprises amino acid residues 99 to 109 of SEQ
ID NO:69, and
a'V, domain wherein CDR1 comprises amino acid resi-

dues 24 to 34 of SEQ ID NO:70, CDR2 comprises
amino acid residues 50 to 56 of SEQ ID NO:70, and
CDR3 comprises amino acid residues 89 to 97 of SEQ
ID NO: 70; or

iii) a V, domain wherein CDR1 comprises amino acid
residues 31 to 35 of SEQ ID NO: 71, CDR2 comprises
amino acid residues 50 to 66 of SEQ ID NO:71, and
CDR3 comprises amino acid residues 99 to 109 of SEQ
ID NO:71, and

aV,; domain wherein CDR1 comprises amino acid residues
241034 of SEQID NO:72, CDR2 comprises amino acid
residues 50 to 56 of SEQ ID NO:72, and CDR3 com-
prises amino acid residues 89 to 97 of SEQ ID NO: 72.
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17. A method according to claim 12, wherein said one or
more monoclonal antibodies includes a monoclonal antibody
comprising;

i) aV domain comprising amino acid residues 9 to 120 of
SEQID NO:67 and aV, domain comprising amino acid
residues 9 to 107 of SEQ ID NO:68;

ii) a V domain comprising amino acid residues 9 to 120 of
SEQ ID NO:69 and aV, domain comprising amino acid
residues 9 to 107 of SEQ ID NO:70; or

iii) a V; domain comprising amino acid residues 9 to 120
of SEQ ID NO:71 and a V, domain comprising amino
acid residues 9 to 107 of SEQ ID NO:72.

18. A method of screening a sample of body fluid for TSH
receptor autoantibodies wherein said sample is from a subject
suspected of suffering from, susceptible to, having or recov-
ering from autoimmune disease associated with an immune
reaction to a TSH receptor, said method comprising:

(a) contacting said sample with

(i) a full length TSH receptor, and

(i1) one or more murine monoclonal antibodies for said
TSH receptor, wherein said one or more monoclonal
antibodies is positive for thyroid stimulating activity
ata concentration of 20 pg/mlina cyclic AMP thyroid
cell assay and inhibits binding of TSH to TSH recep-
tor, said one or more monoclonal antibodies being
classified as positive if the thyroid stimulating activity
of said one or more monoclonal antibodies is greater
than 180 percent in the cyclic AMP thyroid cell assay,
said percent thyroid stimulating activity comprising
100x ratio of cyclic AMP produced in the presence of
said one or more monoclonal antibodies to cyclic
AMP produced in the presence of sera pooled from
healthy blood donors;

so as to permit said TSH receptor to bind with either
autoantibodies to said TSH receptor present in said
sample, or said one or more monoclonal antibodies;
and

(b) detecting binding of said TSH receptor with said
autoantibodies present in said sample, thereby providing
an indication of the presence of said autoantibodies to
TSH receptor in said sample;
wherein said one or more monoclonal antibodies for said

TSH receptor are directly or indirectly immobilised to
a surface either prior to, or after step (a).

19. A method according to claim 18, wherein said one or
more monoclonal antibodies does not comprise naturally pro-
duced autoantibodies to the TSH receptor.

20. A method according to claim 18, which comprises
providing labeling means for said TSH receptor.

21. A method according to claim 18, wherein said one or
more monoclonal antibodies comprises a binding affinity of
at least 10® molar™" for TSH receptor.

22. A method according to claim 18, wherein said one or
more monoclonal antibodies is positive for thyroid stimulat-
ing activity at a concentration of 2 pg/ml in the cyclic AMP
thyroid cell assay.

23. A method according to claim 18, wherein said one or
more monoclonal antibodies includes a monoclonal antibody
comprising;

1) a V, domain wherein CDR1 comprises amino acid resi-
dues 31 to 35 of SEQ ID NO: 67, CDR2 comprises
amino acid residues 50 to 66 of SEQ ID NO:67, and
CDR3 comprises amino acid residues 99 to 109 of SEQ
ID NO:67; and
a 'V, domain wherein CDR1 comprises amino acid resi-

dues 24 to 34 of SEQ ID NO:68, CDR2 comprises
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amino acid residues 50 to 56 of SEQ ID NO:68, and
CDR3 comprises amino acid residues 89 to 97 of SEQ
ID NO: 68;

ii) a V domain wherein CDR1 comprises amino acid
residues 31 to 35 of SEQ ID NO:69, CDR 2 comprises
amino acid residues 50 to 66 of SEQ ID NO:69, and
CDR3 comprises amino acid residues 99 to 109 of SEQ
ID NO:69, and
a'V,; domain wherein CDR1 comprises amino acid resi-

dues 24 to 34 of SEQ ID NO:70, CDR2 comprises
amino acid residues 50 to 56 of SEQ ID NO:70, and
CDR3 comprises amino acid residues 89 to 97 of SEQ
ID NO: 70; or

iii) a V, domain wherein CDR1 comprises amino acid
residues 31 to 35 of SEQ ID NO: 71, CDR2 comprises
amino acid residues 50 to 66 of SEQ ID NO:71, and
CDR3 comprises amino acid residues 99 to 109 of SEQ
ID NO:71, and

5
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a'V; domain wherein CDR1 comprises amino acid resi-
dues 24 to 34 of SEQ ID NO:72, CDR2 comprises
amino acid residues 50 to 56 of SEQ ID NO:72, and
CDR3 comprises amino acid residues 89 to 97 of SEQ
ID NO: 72.
24. A method according to claim 18, wherein said one or

more monoclonal antibodies includes a monoclonal antibody
comprising;

i) aV,, domain comprising amino acid residues 9 to 120 of
SEQID NO:67 and aV,; domain comprising amino acid
residues 9 to 107 of SEQ ID NO:68;

ii) aVdomain comprising amino acid residues 9 to 120 of
SEQ ID NO:69 and aV,; domain comprising amino acid
residues 9 to 107 of SEQ ID NO:70; or

iii) a V; domain comprising amino acid residues 9 to 120
of SEQ ID NO:71 and a V, domain comprising amino
acid residues 9 to 107 of SEQ ID NO:72.
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