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NALP7 genomic DNA sequence from human chromosome
(SEQ ID NOC: 1; GenBank accession No. NT 011109)
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19 genomic contig.
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aacgtgtgtt
ttcgectetet
agtttctgga
acgtaacccey
ggaagaccct
ctgtttcate
ggtgagacgg
actgcatcct
ggattacagg
tcaccgtgtt
cttccaaagt
attttttctyg
ttgtgttttt
acctaaggtg
catgcctggce
taggtacaag
attattrtgt
cttcttgact
agtgcagcaa
tcagcctece
aattttagta
gtgatccacc
acacccggceyg
tgcagtggtyg
accteagect
gtatttttag
tcaggcgatc
catgttgeee
caaagtgctg
taaatgtgaa
caagtggaat
cgggacttet
cacatcgagt
tgecaacctge
cactgracey
gacagggaat
caccagettyg
tgtgetgagt
gattgagage
tttttccaca
cacaggaget
cctgaggaga
gcaaccttet
tattecttgte
cctgggttca
ccacgectygg
tggtctegaa
tacaggcatyg
aatttgecce
aggagacagg
gagatcetgt
gttttggtga
accctaatgg
tcagygeceagg
agtgaagcaq
cttcggtagg
acatggtgaa
ctacttcgga
gtgagatcac
aaaagctgat
ggttgggagy

ctectgcagyg
tcgectetagg
agtgaaacaa
tagcacctgt
gaacgatgac
tcecatgtatt
agatttactc
ccacctcecocca
catgtgecac
gcccaggcetg
gctgggatta
agacagagtt
agtagaggtyg
atgcgectge
cccagctate
tacaggttag
cacccaadgta
tttetttott
tcteoggetea
gagtagezgg
aagacggggt
cgeetoggeo
aatttttoet
cggtctcegge
ccegaatace
tagagacgygg
tgoetgecete
aggttggtct
gggttacaga
acagertttt
ctcttectget
gtcttgettt
gggaacgeac
agtacctgag
tgttgetgay
gtattcctea
tottetgtgt
tccagettta
agtggcccee
gacgggtttg
aategttgyt
atggatcate
ctgcactcaa
acccaggetyg
agcagttctyg
caaatgttty
ctectgaccet
aaccactycy
ttetagtccee
ttgtggtgac
ctcaaaaaaa
aacattgcac
ccatggggat
grrggaggcea
aagaagctga
ccaaggtyggy
atcecgtete
ggctgaggca
gcetttgeat
agggtatact
tcactgtgee
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tgcacttacc
acagatttct
agctteetga
catctgcaga
taagcttctt
tggggatttt
ttgttgecca
ggttcaagca
cttgeccgge
atctcgagcet
taggcatgag
tcactctgtce
gaattttcte
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ttttttttgg
ttacacaggt
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tttttgagac
ctgcaagecece
gactacaggc
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tettttgaga
tcactgcaac
tgggactaca
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cagactcctg
cacgagccac
gtttatacat
tttcoctagg
cattgggaag
gatgatgcety
gtgggtctcea
ggatctagga
aacaggcectyg
tgcataacca
gggacatget
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ggggtagrtt
gecetgateet
gatctcagat
tgagaatctt
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agctacagtyg
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gtacttttgt
ccagctgtet
ggctggagtg
attctcctge
taattttgta
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acctaggcgc
catcttggcee
qaaagtgetyg
tttgttttgt
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taccccttag
eggtctcgceta
tgccteeegg
geceegeeace
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aaagtgctygg
tggagtetzg
ctetyeetee
agcatgeece
gttggccagy
aatttarttt
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atgctgtgtg
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agtgggctga

Flgll re 6 continued

US 7,960,111 B2

gaactgggct
cagctcaaac
tgtgeggatt
agtagaagct
tttttaaatt
ttttttttte
caatggcgeg
ctcagootec
cttttagcac
ggtgatttgce
tggececttt
tggagtgcaa
aggcttgtet
dqgattacagg
taccaaaaca
cataggagtt
ttgtttttee
tgttccccag
gttcatgcca
acgececggcet
ggtcttgate
gattacaggc
ctctgttgee
tggattcaag
tccatgtgea
ctggtctcga
ttgtagagat
atccrectge
caagaacttc
aatgtgagta
tcaccectga
cgeacctgac
acctgctcag
tctececage
ccactccaga
teggectete
caaagaaaca
geacettgee
ceggtittge
ctgttegate
tgatcctege
taggtattca
ttttttertt
gttcactgea
ggggttacag
tttcaccatg
gccteccaaa
tatttrgagt
tgggaggatc
tcecageetgg
caaaatcatc
~ggagaagtyg
cattagatct
aaagacataa
tcacacctgt
gttcaagace
gcgaatgect
gaggcggagg
gaaactctgt
cttttcccac
attcttctat



U.S. Patent

7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7581
8041
8101
8161
8221
8281
3341
8401
Bdo6l
8521
3581
8641
8701
3761
3821
3881
3941
9001
8061
9121
9181
9241
9301
9361
9421
9481
9541
9601
3661
9721
9781
9841
9901
9961
16021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801

gtcctcaaag
gagggtgeca
tcgtaagtct
gggtaacacc
ttcaggcccg
gagttcagga
acrcaaaaaca
ggcggggaga
tctetactaa
tcaggaggcet
agatcgcegcec
cctgtgtcct
cttttgtggce
agctgagtac
tccttctace
gttgceagga
ccaagaaccce
attgtaaact
ttcaagcagg
ctggtaagaa
cactttggga
acatggtgaa
gcoctgtagte
gaggttgcag
cetteteaaa
tatttgcatg
tteteggate
tattggaggt
tcecataggtt
agectggeca
ggtggtgegt
ctgggaggcea
gagtgagact
aaagacatag
atggaaagaa
caagagattyg
tctgagattc
agtggtgtaa
tcagectece
cttttagtgg
agtgatctgc
tggettagaa
cctygcaccaa
acttaaacat
aataagtgac
ttgteccagqg
ttttttaaca
gcaacctecg
ttacaggcat
tcttgeceeag
gttcaagaga
acacctggct
cttgaactcc
ggtgtgagcec
tggccagget
ctgagattac
ggggtttcac
cttggectece
ttttatgtyge
ccacctatgt
cgetetgteyg
ccecggattcea
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ccaaccagtc
tgttgctgta
cctecttececa
tgacttactg
gcacggtygge
gttcgagacc
ggcegggrgce
tcacgaggtc
aaaatacaaa
gagtcagcag
actgcactcc
gtgatggctce
catgatgact
cctagecatgt
atttgtttca
ccttgectget
cattggggat
gcagaccttg
agagacatga
ttaaagaaca
ggcegaggceqg
accctgtetg
ccagctactt
tgagcegaga
aaaacaaaga
tcagcagage
tgatgctttyg
agattgagtt
attggggaac
acatggtgaa
goctatagta
gaggctgeag
cogteteaaqg
gtygcaggtt
goecagegty
catagggtty
attrttetre
tettggetga
aagtagcoctgg
agatgaggtt
ctgecetegge
taactattgt
aacatcacac
gaaatanaat
ccagggctca
cagagetgga
gtcteteoctet
ctteotgggt
gggcegecac
gctggagtge
tteteetgee
aattttgtat
cgacctcagyg
atcgtgcecea
ggtcttgaac
aggtttgage
catgttggce
cactgctgtg
aagcccacer
tttatataaa

ccegggetgg
agcgattete

cctgaagcac
caagaccatyg
tgggcagctce
cgccacccac
tcetgectgt
aacctggcca
ggtggcteat
aagagatcga
aaattatcca
aatggtgtaa
agcctgggceg
caggtyggacce
ccecacaggac
ggacatcact
tatttttgea
gtcttggttyg
acaggggtga
gtgtaagtce
aagtactigt
ggcagaggec
ggtggatcat
tactaaaaat
gggaggatga
tcgeaccact
aacaaaaaaa
ctocttectige
tgtgtygttet
atgtggtagy
aggtggtgaa
aacccatoge
ccagctacte
tgagctgaga
aaaaaaacaa
ggaattgacc
agotacctgt
aagacctytt
ttttggatga
ctgeaacttc
gattacaggt
tcaccatgtt
cteccaaagt
taaacaaaca
tataccccta
gacagggaaa
gatcctgtee
aatggatgga
gtcaccaggce
tcaagtaatt
acctggetaa
aatggtgcaa
tcageeteet
ttttagtaga
tgatctgtct
gctaattttt
tcetgatett
caccgegecece
aggcetgglet
attataggeg
ggaagtatat
tacttttigt
agtgcagtgg
ctgecteagt

Sheet 8 of 16

ctgcgtctcet
acacgceccaa
tggtttagtt
gtggcgcecte
aatctcagceca
acatggtgaa
gcelgtaatc
gaccatcctyg
ggtgtggtagg
acctgggaqq
acagagcgag
gctgcatctt
agagggcagg
gagcaggttg
ggttggaaaa
tcagcaagaa
agtttctgtg
ctgctgggty
taattcatct
aggcgtggtg
gaggtcagga
accaaaaatt
gacaggagaa
gcactccaga
accaggeaga
tatgaaggaa
ttcaaattcc
geeagtggea
tggtgggcag
tactaaaaaa
agaagygctga
tggcgecact
aaaaaaactc
cacgaactat
tcacattaaa
cetgttcaga
agtctcacte
tgecteecag
geectecace
ggccaggcty
getggegtte
gtecacctace
tatatgtaga
gtgaaattte
tgggteggte
atcagaaggc
tggagtgcag
ctcctaccte
ttrtrttttt
tetetgotea
gagtagetqg
gacgggttte
gcetecagect
gtatttagta
gtgattcacc
ggcccgattt
tgaacteety
tgagccactyg
agctceagtt
tgttgtrgtt
cgcgatctca
cttctgagta

cagccaatgt
aacacttccet
ctggggctat
ttgctgaaat
gagaggtgygg
accctgttte
ccagcacgtt
gctaacatgg
gcgcctgtag
cggegattgg
actccgtcerte
ggcctteteg
ggatgaacag
gagttgtgga
ctgtegtett
gctgacacac
tgagggeteg
tgtgtgtgty
caaatgtaac
gctcatgect
gatggagacc
agccaggtgt
tggcgtgaac
ctgggcgacs
tacaggtaga
gatttgagat
tatgacatag
cettttrtta
atcacctaag
tacaaaaatt
gygtaggagaa
gcactccage
aacaasaatc
agttggctoa
attatggita
zattctaget
tgtcgeecaqg
gttcaagcga
atgcctgget
gtcttgaact
caggeatygag
tgatcgttat
atgtgtcagt
cataatctaa
tgaacccaga
catttggaty
tggtgegate
agcctectga
tttttgagat
ccacaaccte
gattacaggc
tecatattge
cccaaagtge
aagatggggt
caccttggte
ttgtatttt:
acctcaaatg
tgceceggece
catgggtcaa
gtttteotga
gctcactgeca
getggcacta
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gctcctggat
gcagatgttg
agaagagaaa
aaacacctgc
cggatcatcet
tattaaaaat
gggaggccaa
Lgaaacceey
tcecagetac
cagtgaaccg
aaaaacaaca
ccttcectget
gaagggetga
aatgttctceca
acagaageca
ctgtgcttgg
agttaccctg
tgcacatgaa
ttttaaaaac
gtaatcccag
atcectggtra
ggtggcggat
ctggaaggeg
gaacaagact
aacatgttaa
gagtagttigg
tactgcctyge
aacttrrartt
gttcgagacc
aaccaggctt
tcgettgaat
cegggcgaca
cttatttgta
atcttgttat
gaaaaatatt
agtggtcatt
actggaatyc
ttetectgee
aatttttgca
cetggectta
ccactgtgee
acgaagtgta
taaagacaaa
ccacgcagaa
geectaagety
tttttttttt
ttggeteact
gtagctagga
ggagtttcge
cgtctececa
atgtgccacc
traggctggt
tgagattaca
ttcaccactt
tcececaaagty
tagtagagat
atctgceegt
atttgcatrge
ttcectacctyg
gacggagtet
gcctctgect
caggcgtgea
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ccaccaagtc
ggcagaagaa
gcattccagt
agccagaggqg
ataaccaagc
aacctggact
gagaatccaa
Tctttttttg
ggctcactge
agctggctet
cttgtcatct
ccteccaatg
tttggaaatc
ggagcetegt
ctcttectee
gatgcccgcece
gtgttagceca
agtgctggga
cagactgtat
tgggtgggca
gccocceccagtyg
gcagtgagcec
asatgcaaag
gtcagttgcea
agagaatctyg
agacacagggt
tgcagtggty
gattgagcety
ttttagtaga
gtgatccace
ggcctectga
gtgatacctt
cttgtteety
gaatcgetty
agcececttggcea
tggectacag
ttctcactag
tgatctacca
cageataagt
aataccatca
ctgaggacaa
gcaaatatgc
ccaagetygyga
cgatteteoot
tttgtattit
tggagtgcay
cttgtgccte
ttttttgtag
ggtgatctac
ctgcctaate
cgaacacctg
cttgagecac
ggagctgcte
agaagcttga
tctttggyggt
ttttgttttg
aggctggagt
aattctectyg
aattttttte
ggagtgcagt
tcececaccettg
tttttagtag

Jun. 14, 2011

tggttatata
tcgettgaac
atataagtgg
ataacaggct
ttggctgtag
tgagtatcaa
actgtaacct
agacagggtc
ggcttcggte
acaggcatgt
ttcceggget
tgctaggatt
tggaaatcct
tctagttgcee
cgggttcteg
accgtgeety
ggatggtcte
ttacaggcgt
cacttcggat
cttctaaagt
acctggactt
tgcceccaccet
tctecacaaa
tetcttggat
cacgtcatta
acttttttte
cgatettgge
agtagttgyg
gaccaggttt
tgccteaace
agtttettaa
tatttccaaa
taatcteage
aacccaggag
acaagagtga
ggccttatgg
ctecagtattt
tcettecagtt
ctagecaate
tcecattgtet
ggatttette
tgettgtttt
atgcagtggt
geetetegag
cattttatgt
tggcgcaate
agceteceaa
agatggggtt
cotectegge
tttgtatttt
gcetcaagtyg
tacctgetea
ccteatgecet
aactctggac
tctaagacaa
trttgtettt
gcagtyggeqge
ccteagecte
tttttetttt
ggtgcgatct
gccteccaag
agaggggttt

Ggtggcegggc
ctgggaggca
aaggtatata
tctetteett
atatctctca
ccagatagcet
aaaacaccta
ttgctetagte
tteccaggett
attaccatgg
ggttttgaat
acaggcatga
taatttctat
caggctggag
ctattctecet
gctaattitt
gatctcctga
gagccaccac
ccagttttaa
cagglagagyg
cagcagcatg
cataaaccca
tggaatggcg
gcaacctatt
ctacttaget
ttttttcaga
tcactgceaac
attacaggcy
caccatgtta
tcecaaagty
ceceateeccee
gactcaaaaqg
tatgactgta
gcggaggtig
aactctgect
gggatccteg
tatttacaaq
tctttectea
aatgcetete
tcaatagaac
tgctecactec
tttgtettgt
gatatgtigg
tagctggaat
tatatattig
tgggctcact
gtagctagca
ttgcceatgtt
cteocaaggt
tagtagagat
atccacccge
gtgaatgcgt
ttctattgte
ctgggcecaga
agaactggat
tgtttttgtt
aatcttgget
atgagtagct
ttttottttg
tggctcactyg
tagctggaat
caccatgttyg
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acctataatc
gaggttgcag
gtgttggaaa
tgattatcct
gaggcgctece
cgtggattgt
cggtaggcga
ccceageoctg
gatcggttct
ccaggtaact
tctggtgcecte
gccatcatge
gttttcttre
tgcagtggcg
gccteagecet
tttgtatttt
cctcatgate
gceccggecaa
gatcaaaccc
gcectggagaa
crgettetge
gggaaccata
agctcttcecat
ttccaactay
ttgctgtaga
cagagtcteqg
cteagectec
tgcaccacca
gcecagactgy
ctgggattac
tgaggaatat
ctcaatgcaa
atcctagatt
cagtgagcecqg
taaaaaaaac
tgtaagttat
atteccceteec
tatcacttte
tgtttgactt
atatcgagat
cctetgectt
tttgtttgag
ctaactacaa
tataggtygt
tgagatggag
gtaaccteceg
ttaaaggcac
ggcctgygety
gerggggeta
ggggtttgac
cttggectec
ggatttecat
agcatcttgg
atcatttgtyg
ccttgaagat
tttttgagat
caccgeaace
gggcectagag
agacggagtt
caacgeecac
tacagatgce
gccaggetag

ccagctactt
tgagccaaga
taactgcttc
gtaggttaca
aagaagcctg
ggattctctg
ttttettttt
gagtgcagtg
cccacctcag
gttttctgta
aaggaatcct
ctggectcat
trtroertt
cgatctcgge
cctgagtage
tagtagagat
tgcecegeett
fttctatgtt
ctccagaaac
gtgaaatata
tgggatccag
gctgggatac
cacttctcte
aatctgcaat
gtaaagaaaa
ctttgtcacc
aaggttcaag
tacccageta
tctecaaactc
agqeatgage
ttecaagccte
acgggtggat
ctegggagge
agatcacgece
aaaaccaaaq
gagccataaa
ccagttagea
caaaagaggda
acctetacee
gtctygctygte
tcctecactac
accaagtetc
cctetgocte
tccaccatac
tetcaticta
coteooccagge
acaccaccat
gtctecgaact
caggtgtctg
cgtgttggea
cgaagtgtty
gttcttecte
atctgetcte
gaagagtggce
actcaggtat
ggagtcgtygce
tctgectete
gcatgccaac
ttgttcttgt
ctectgygtt
tgccaccatg
tcttgaacte
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ggcgaggctga
gtgcageract
acagggegtt
gceatgcagc
cagccteaca
tceggcatta
cttetttett
gggtgattac
cctectgagt
gagatgagqgt
cccacctcgyg
ttttaaagty
ttttigagac
ttactgcaac
tgggactaca
gggtttcaca
ggccttccaa
ttcaatatcer:
tgaatatatg
tataacaatg
teatcaggaa
cacececaga
cccaaagtitt
cctaatgcaa
aaaacactaqg
caggctggag
cgattcteet
atttttgtat
ctgaczctcaa
caccattect
aagccagace
tacctggtgt
tggogcagga
attgeactce
gettcetacag
tcattctact
tgectgottca
cttaaatgac
tgottattet
ac-aazaact
tggageeeca
acTetrtceac
ctggttcagy
ctggctaatt
ttgeeceagyge
tgaagegatt
gcatggcectaa
cctgacctea
tcoeecacgec
aggctggret
ggattacacg
aacagcctct
ctcagceaatc
ataattaagc
gggtttttrg
tctgtcatte
aggttcaagce
atgtccaget
agcccagget
caagcgatte
cctyggctaat
ctgacctcag
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gtgagccacc
ggcettetty
tggcgcgatc
aacctcectga
tttttttttt
tazcteggcet
ctgagtagcet
agagatgggg
tczegeettyg
ttitgtagtt
caacctcagg
actgtgctcg
ttittgggag
tcctagcetta
tattgtccaa
tggagtacag
cacacccecta
ttttcagaag
gacttatttg
tetttttttt
tggagtgaag
ctecetgecete
ttttttgtat
ctgaccteag
caccgegece
ttgtetttte
ggttctcaaa
tgcaggegty
gagatgatac
catgtgggag
taattgtaac
taaatagtgt
ttggtgacaa
ttteteatte
agtttgagac
gttcacatac
cctggggtte
vattrattta
gtattggcte
ctgagtaget
agagacgggy
gecegeeteg
attatctatt
tgcagtaggg
tgecetecgee
tfctattett
getcaageaa
gtgectgyee
atttcttttt
tttgggaggc
catgtegaaa
ctgtaatcac
ggttgcagag
gtccececaga
catcctgggt
tgaagaccta
atcccaaget
ttttttgetyg
ctaagatgtc
ggtaggattt
ccecttecacat
ca
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tgcctcggcece
gtttttgett
ttgactcact
gtagctgggca
ttttaaagac
cagtgcaacc
aggattacag
ttttgccatg
gcctcecaaa
tttagtagag
tgatccacct
gcectgggat
tgtgtgtact
ggagataatt
ctttccceeea
actggaagct
atcattatat
atcgtcctac
tatttttrat
tgaatctgte
cggtgcgatce
agecteccga
tittagtaga
gtgatctgec
ggcetecagty
ttttcotgaga
ctcetggett
ageeactgtg
gcatgtaaac
ttatttatat
ctetggcata
catgettete
atctetagee
cteagttoct
cagectggygc
acaggcttgce
actctggeat
tttggaggca
actgcaacat
ggtattacay
tttcactaty
goectecraaa
ttttaaattt
caatctcoctag
tcecegagtag
ggtagagaca
tectgectgee
atzaterrrt
agaaaacttt
cgaggtggat
cocecatctet
agttactcag
agccaagatg
aaatcccaaa
agttgagaat
tgaaactaat
gactattgat
agcagcetgg
ttatgaatge
gacactggtt
gacgctatgt

tcccaaagty
tttgggatgy
gcagcctcect
ttacaggtac
agagtctctc
tcTgectect
tcgetegeea
ttggccagyc
gtgctgggat
atggggttte
gcctcagect
ggctgtttca
ctitgtagyy
taaaaattag
aaacacttag
tgtgtgtatg
ccaaaaatag
agatgctecec
tttrtttiga
ttttttttga
tcggetcact
gcagctggga
gatggggtt

cacctecggec
acttatttta
caacgttttg
caaacgatcce
cacageecac
tgcttecatga
cectgeteaaqg
aatgggttaa
ttgrtggtgg
ceetgtggte
ccrttgggag
aacatagcaa
atgcetygecage
tctettagtt
gagteteget
ctgecteccea
ttgtctgeea
ttagecagge
gtgctggaat
attttttaaa
ctegttgcaa
ctgggactat
gggttteace
ttggecteec
ttrtcttaga
tctgactyggyg
ggatcacttyg
actqtaaata
gagcctgagyg
gcaccactgt
aacgttteet
gaatttctgy
ttggaaatca
tgcaatgett
gatcgetcta
aggtcagagg
ttctcactat
actrtctcac
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gtgggattac
agtctcactg
tetcacaggt
acaccaccac
tctgtccceece
gggttcaagt
ccacacceag
tggtctcgag
tacaggcatg
accatgttgg
ctcaaagtgc
catggtgaat
atcaacttaa
atacttttct
tcetaggeat
tgtgtgcatg
gtagttccca
ttagttgtga
gacggagtct
gacagagact
gcaagctccea
ctacaggege
cactatgttyg
tcocaaagty
acgtaatcta
ctctgctgea
tcetgtettag
ttgtettatt
tgcccagtgt
gtacgatttt
ggttttagyg
gaccgaggtce
tettatgtea
gccaaggtygy
gcecagtgtet
cacgttagag
ctactgaagyg
ctgtcacceq
ggttcaaagce
ccatgcecag
tggtctcgaa
tataggcgtyg
ggcatgtttt
ccteegecte
aggcgtgeac
gtgttgecea
aaagtgctgg
cttataagga
tgetgtgget
aggccagaayg
caaaacttag
catgagaatt
accceagect
getttgagty
gaacatttgt
agaagctgtt
ccggggcaac
cgaattacac
gtcacatgtt
ttttgggaga
agggataata

agaggtgagc
rrgcccaggce
tgaagcgatt
agctggctaa
aggctggagt
gattctcctyg
ctaatttttyg
ctcctgacct
agccactgca
tcaggttggt
cgggattaca
ttccecatgcea
ggcatcttic
aaaatgctct
actgagagtt
agcacacaca
gagctgtcect
cecgtgtata
tttttttgay
ccagtcetety
ccteecegggt
ccgccacceac
gccaggetqa
ctgggattac
cctttagttt
ctgtgtgged
geetcacaaa
caagagttat
tgeattatty
teacacgtcot
gtatatcatg
tgtaatgccea
tatgtttggy
gaggattgtt
ccacaatcac
cecaagtttge
tttgatttge
ggctgcagta
gattctectyg
ctaatttttg
ttocotgacet
agtcaccgty
actctgttac
ctgggctcaa
caccattecet
ggctggectt
gactacaggt
tecececattgt
cacatctgta
ttcgagacca
ccaagegtygy
gettgaactt
gggcaacaga
tttgaaaaca
gttctctygat
ggaggaagtg
ggcaccteeg
aggaagcgeg
aacactagag
ttctgcacga
aagttagagc
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cattgcaccce
tggagtgeag
ttcectgecte
tttoittott
gcagtggege
ccteagectce
tatttttagt
caggtgatct
cctggecaat
ctcaaactcec
ggcgtgagcec
gagaagagtt
tatagcacac
gtgaattgaa
taaatcatcc
cacacacaca
gggtcttage
tetttteaat
acggagtctyg
tecgeccagge
tcacgceatt
gcccggetaa
Tctegaattc
aggcgtgage
cttcttgect
grtgtrgccga
gtacccggat
tttagttgta
gaacgctaag
gecagttcaaa
aaacttgagce
ccaaggacta
gegtatttet
tgaggccagy
caceecteat
tatcattaac
cactettitt
cagtogtgeg
tetecagecte
tatttttagt
caggtgater
caccagectyg
caggctggag
gtgatcctet
ggctaacttt
gaactgcgga
gegagacace
gtgggtctaa
atcccatggc
gcectggetaa
tggtygcacac
gggagctgga
gcaagaccct
gatattcagg
cectecaggt
aaagaaaaga
tgctgtgact
attcgggtct
tectgtegaga
gtcacgcacc
actctecgtig
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caggctggaa
tcggageact
gaacgaggat
gctacagaag
tctggtcaac
gatgaatctc
gcaagaaata
aggtgaaaag
cttttggcaa
cattccattc
cggccecgca
ctgcaacctc
catgggccee
cattccaagc
gctgaaagtc
gccggtgecce
gctggtcacc
ctacgtaagg
tggagacygag
ccagetggge
ggagaagggyg
cetetgeage
cctggeegey
gcteggggty
cagagtctcc
cctgttetac
cggggacgta
agtaggacac
ttttggetge
tcatgcaaat
gteteaggag
cctgacaaat
gcagaaactce
actggacatt
tecttegetet
caagtttctg
ccacgtaacce
caccgegtac
cctggeagyy
aaatcataaa
gtgggcetgaa
agccaatgty
acacttcctg
cettgetget
cattggggat
gcagaccttg
ggcgctecaa
tggattgtyg
gttgaagace
gaatcccaag
ctrrerttge
ctctaagatg
gaggtaggat
cccoctteac
tgcaa

gcaagacctyg
atgacatcgc
gaattaaaga
accccatggt
acctcctcag
acggaattgt
gataatcctg
gaaggatgga
ggagacattg
ttgaatccca
ggcgtgggga
agcccgacgce
tgcagttttg
atcctagccc
ccacctgggg
gtcctectgyg
acgcggecca
gtggaggget
gaccaagcca
tecggeccceg
gaggacccgqg
cggttecege
cagggcetgt
caggagtceceg
aaaggctygct
geectggaga
cagaagelge
ttettatteg
cggatgtcac
aagcecttat
gaggagcetgy
acttctgaag
tcactgeagy
gaatttgaaa
cttegectet
gaagtgaaac
cgtageacct
cgggacttet
cacatcgagt
tgraacctge
ttettetatg
cteetggaty
cagatgttgt
gtcttggttg
acaggggdrtga
gtgttacage
gaagcctgca
attctectgte
tatgaaacta
ctgactattg
tgagcagect
tcttatgaat
ttgacactgqg
atgacgctat

Figure 7

980 amino acid isoform
AY154462)

acctgayggga
cceagetaga
gtttcaaatc
ctgaggtgga
aaaatiggat
gtaagatggc
agctgggaga
gaaattcaat
acaatttcca
gaacacccag
aaaccacgcet
tcagatacgce
cagagctgat
aagcacagag
cgctgatcca
ggagttiget
gggcactgag
tcctyggagga
tgegtgeett
cggtgtgctg
tceecacctyg
agggcgceaca
gggcgcagat
accteegtet
actcctteat
aggaggaggy
ttteccggaga
gccotegetaa
cggacatcaa
ccgtgaccga
cgaaggtggt
tgatgcattg
tagcaaaggyg
ggtgcactta

ggacagattt

aaagcttect
gtcatctgea
gtcttgettt
gggaacgecac
agtacctgag
tcctcaaage
agggtgecat
cgttggaaaa
tcagcaagaa
agtttctgtyg
aatgcagcat
gectecacaaa
aggcgttaga
atttggaaat
attgcaatge
gggatcgcte
gcaggtcaga
ttttetecact
gtactttctc
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gttcttcage
gtggactctg
cctittatgg
agaggctgat
aaggaatgcg
aaaggctgag
tgcagaagaa
ggagaaacag
tgacgacgtc
gaagctaaca
ggccaaaaag
gttcraccte
ctccaaagac
aatcctgtte
ggacatctgce
gaagaggaag
ggacciccag
ggacaggagdyg
tgagctaatg
gattgtgtgc
cctecaccecege
gctgegggge
gtcecgtgttce
gttecetggec
ccacctecage
ggaggacacyg
agaaagacrc
cgagaagaga
acaggaattg
cctgaaggag
ggtggeceey
ttcetteage
ggtgtteotg
cctaaccatt
ctgetetete
gagtgactct
gaaagtggag
cattgggaag
gatgatgctyg
gttgggaggt
caaccagtcce
gttgctgtac
ctgtegtott
gctgacacac
tgagggcttyg
aaccaagcott
cctggactty
gaatccaaac
caagaagctyg
ttceggggea
tacgaatzac
gggtcacatyg
attittggga
acagggataa

US 7,960,111 B2

cttaacctaa
cagacccttce
gctttteccc
ggcaagaaac
actgtgaaca
atgatggagg
gactcggagt
tetttggtet
actctgagaa
ccttacacqgg
tgtatgctgg
agctgcaagg
tggcctgaat
gtggtcgatg
ggggactggy
atgttaccca
cteetggege
gcectatttee
aggagcaacg
acgactctga
acggggetgt
gcgetgegga
caccgagagqg
ggagacatcc
ttccagcagt
gacggecacy
aagaaccceq
geeaaggagt
ctgcaatgca
gtettggget
ttcaaggaaa
ctgaageat
gagaattaca
ccgaactggyg
ttcagectcaa
tctgtgegga
attaaaaacy
aagaccctca
atgctgtgtg
cactgtgcca
ctgaagcace
aagaccatga
acagaagcca
ctygtgcttygg
agttaccctg
ggctgtagat
agtatcaacc
tgtaacctaa
ttggaggaag
acggcaccte
acaggaagcyg
ttaacactag
gattctgcac
taaagttaga

(SEQ ID NO: 2;

ggtctcatac
tggagcagcet
tcgaagacgt
tggcagaaat
tcttggaaga
acqgacaggh
tagcaaagcc
ggeagaacac
accaacggtt
tggtgetgea
actggacaga
agctcagecg
tgcaggatga
gccttgatga
agaagaagaa
gggcagcectt
agcagcegat
tgagacactt
cggecetgrt
agctgcagat
tectgegtet
cgctgageot
acctggaaag
Lcegecagyga
ttecteactygce
cectgggacat
acctgattca
tggaggccac
aagcacatct
geetgtatga
tttctattca
gtcaagactt
tggattttga
cteggeagga
acagcaacct
ttctttgtga
tcaccectga
cgcacctgac
acctgetcag
ccceggagea
tgegtetete
cacgcceccaaa
gttgcaagga
ccaagaacce
attgtaaact
acctctcaga
agatagetcg
aacacctacy
tgaaagaaaa
cgtgctgtga
ggattcgggt
agtctgtcga
gagtcacgcea
gcactctegt
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Polypeptide sequence of Human NALP7, 980 amino acid isoform (SEQ ID
Swiss-Prot accession No.

NO: 3;
Q8WX 94)

61
121
181
241
301
361
421
481
541
601
661
721
781
841
801
961

mtspglewtl
tssenwirna
egwrnsmekq
gvgkttlakk
ilaqaqrilf
trpralrdlg
sapavcwive
gglwagmsvt
alekeeqgedr
rmspdikgel
tsevmhesfs
Irlwtdfcsl
rdfclafigk
ffyvlkangs
vlvvskklth
eacsltnldl
ltidcnasga

GenBank accession No.

gtlleqglned
tvnileemnl
slvwkntfwg
cmldwtdenl
vvdgldelkv
llaqgpiyvr
ttlklgmekg
hredlerlgv
dghawdigdwv
lgckahlhan
lkhcgdlgkl
fssnsnlkfl
ktlthltlag
lkhlrlsanv
lclaknpigd
singiarglw
tappccdffc

AY154462;

elksfksllw
telckmakae
gdidnfhddv
sptlryafyl
ppgaligdic
vegfleedrr
edpvpteltr
gesdlrlifid
gkllsgeerl
kplsvtdlke
sigvakgvfl
evkgsflsds
hiewertmml
lldegamlly
tgvkilceqgl
ilcgalenpn

afpledvlgk
mmedgqvgei
tlrngrfipf
sckelsrmgp
gdwekkkpvp
ayflrhfqgde
tglflrflcs
gdilrqdrvs
knpdligvgh
vigclyesqe
enymdfeldi
svriledhvt
mlcdllrnhk
ktmtrpkhfl
sypdckliqtl
cnlkhlrlkt

tpwseveead
dnpelgdaee
Inprtprklt
csfaeliskd
vllgsllkrk
dgamrafelm
rfpggaq.rg
kgcysfihls
flfglanekr
eelakvvvap
eferctylti
rstchlgkve
cnlgylrlgy
gmlslencri
vlggesitkl
yetnleikkl

Figure 7 : continued

gkklaeilvn
dselakpgek
pytvvlhgpa
wpelgddips
mlprzallvt
rsnaalfqglg
alrtlsllae
fggfitalfy
akeleatfgc
fkeisihltn
pnwargdlrs
iknvipdtay
hcatpeqwae
teasckdlaa
gecrylsealq
leevkeknpk
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DNA Seguence of Human NALP7,
GenBank accession No. NM 139176)

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
l1e81
1741
1801
1861
1822
1381
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301

caggctggaa
tcggagceact
gaacgaggat
gctacagaag
tetggtceaac
gatgaatctc
gcaagaaata
aggtgaaaag
cttttggcaa
cattccatzc
cggceccgea
ctgcaacctc
catgggcccc
cattccaagce
gctgaaagtc
gceggtgecce
gctyggteace
ctacgtaagg
tggagacgag
ccagctyggge
ggagaaggygyg
cetetgcage
cctggecgceg
gctegyggytyg
cagagtctce
cctgttetac
cggggacgta
agtaggacac
ttttggetge
tcatgcaaat
gtetecaggag
cctygacaaat
gcagaaactc
actggacatt
cttectgagt
tctgcagaaa
tgettteatt
acgcacgatg
cctgaggttyg
caaagccaac
tgecatgtty
ggaaaactgt
caagaagctg
tctgtgtgag
cagcataacc
cacaaaccty
attagagaat
tttetattgt
cctgggcecay
aagaactgga
gaagctgttg
cggggcaacqg
gaattacaca
tcacatgtta
tttgggagat
gggataataa

gcaagacctyg
atgacatege
gaattaaaga
accccatggt
acctccteag
acggaattgt
gataatcctg
gaaggatgga
ggagacattg
ttgaatccca
ggcgtgggga
agccegacqgce
tgcagttttg
atcctagecee
ccacctgggyg
gtcctectgg
acgcggcecca
gtggagggct
gaccaagcca
tcggeccceg
gaggacccegyg
cggttccecge
cagggectgt
caggagtccyg
aaaggctgcet
geectggaga
cagaagctygce
ttettatteg
cggatgteac
aagcoettat
gaggagctgy
acttctgaag
tcactgcagy
gaatttgaaa
gactcttctyg
grggagatta
gggaagaaga
atgckgatge
ggaggtcact
cagtcectga
ctgtacaaga
cgtettacag
acacacctgt
ggcttgagtto
aagettgget
gacttgagta
ccaaactgta
cagcatetty
aatcatttgt
tcettgaaga
gaggaagtga
gcacctecegt
ggaagcggga
acactagagt
tctgcacgag
agttagacca

Figure 8

1009 amino acid isoform

acctgaggga
cccagetaga
gtttcaaatc
ctgaggtgga
aaaattggat
gtaagatggce
agctgggaga
gaaattcaat
acaatttcea
gaacacccag
aaaccacget
tcagatacge
cagagctgat
aagcacagag
cgctgatcea
ggagtttget
gggcactgag
tcctggagga
tgegtgectt
cggtgrgetyg
tceeccacctyg
agggcgcaca
gggcgcagat
accteegtet
actcctteat
aggayggaggyg
tttceggaga
gectegetaa
cggacatcaa
ccgtygaccga
cgaaggtggt
tgatgcattg
tagcaaagyy
gctcaaacag
tgcggattct
aaaacgtcac
ccecteacgea
tgtgtgacet
gtgccacccee
agcacctgey
ccatgacacy
aagccagttg
getrggecaa
accctgattg
gtagatatct
tcaaccagat
acctaaaaca
gatctgetet
ggaagagtgg
tactcaggtt
aagaaaagaa
gctgtgactt
ttegggtete
ctgtcgagag
tcacgcaccee
ctectegttge
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gttcttcage
gtggactctg
ccttttatgg
agaggctgat
aaggaatgcg
aaaggctgag
tgcagaagaa
ggagaaacag
tgacgacygte
gaagctaaca
ggccaaaaaq
gttctacctc
ctccaaagac
aatcctygttce
ggacatctgce
gaagaqggaaqg
ggacctccag
ggacaggagg
tgagctaatyg
gattgtgtge
cectecaccege
gcrgedgggge
gteegtgrte
gttcetyggac
ccacctcage
ggaggacagqg
agaaagactc
cgagaagaga
acaggaattyg
cctgaaggag
ggtggeeceg
trecttecage
ggtgtteety
caacctcaay
ttgtgaccac
ceetgacace
cctgacccetyg
gctecagaaat
ggagcagtgg
tctetecageo
ccraaaacac
caaggacctt
gaaccccatt
taaactgcay
ctecagaggey
agctcegtygga
cctacgectce
ccteageaat
cataattaag
gaagacctat
tcecaagetyg
tttttgetyga
taagatgtct
gtaggatttg
cettecacaty
a
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(SEQ

cttaacctaa
cagaccctte
gctttteccee
ggcaagaaac
actgtgaaca
atgatggagg
gactcggagt
tctttggtet
actctgagaa
ccttacacgg
tgtatgctag
agctgcaagg
tggcctgaat
g=ggtcgatg
ggggactggyg
azgttaccca
ctecetggege
gectatttec
aggagcaacg
acgactotga
acggggetgt
gcgctgegga
caccgagagqg
ggagacatcc
ttccageagt
gacggeeacy
aagaaccccy
geecaaggagt
ctgcaatgca
gtcttggget
ttcaagygaaa
ctgaageatt
gagaattaca
tttctggaag
gtaacccyta
gegtaccggy
gragggcaca
cataaatgca
gctgaattct
aatgtgctec
ttectgeaga
gctgetgtet
ggggatacag
accttggtgt
ctccaagaaqg
ttgtggatte
tggagetget
cagaagcttyg
ctetttggyg
gaaactaatt
actattgatt
gcageetggy
tatgaatgca
acactggttt
acgctatgta

ID NG: 4;

ggtctcatac
tggagcagct
tcgaagacgt
tggcagaaat
tcttggaaga
acggacaggt
tagcaaagcc
ggaagaacac
accaacggtt
tggtgctgea
actggacaga
agctcagceceg
tgcaggatga
gccttgatga
agaagaagaa
gggeagcectt
agcagecgat
tgagacactt
cggcectgtt
agectgeagat
tcctgegttt
cgetgagect
acctggaaag
tcegecagga
ttctecactge
cetgggacat
acctgattca
tggaggecac
aagcacatct
gecetgtatga
tttctattca
gtcaagactt
tggattttga
tgaaacaaag
gcacctgtca
acttcetgtet
tcgagtggga
acctgcagta
tctatgtect
tggatgaggy
tgttgtegtt
tggttgtcay
gggtgaagtt
tacagcaatg
cectgeagect
tctgtecagyge
cecteatgee
aaactctgga
ttctaagaca
tggaaatcaa
gcaatgctte
atcgetetac
ggtcagaggg
tctecactatt
ctttctcaca



U.S. Patent

Jun. 14, 2011

Sheet 14 of 16

US 7,960,111 B2

Polypeptide of Humen NALP7, 1009 amino acid isoform (SEQ ID NO: 5;
GenBank accession No. NM_139176, DAR01246.1)

1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

mtspglewt]l
tssenwirna
egwrnsmekqg
gvgkttlakk
ilagaqrilf
trpralrdlq
sapavcwivce
gglwagmsvf
alekeegedr
rmspdikgel
tsevmhests
dssvrilcdh
mlmlcdllrn
lyktmtrpkh
glsypdcklq
pncnlkhlrl
slkilrlkty

gtlleglned
tvnileemnl
slvwkntfwg
cmldwtdenl
vvdgldelkv
llaggpiyvr
ttlklamekg
hredlerlgv
dghawdigdv
lgckahlhan
lkhcgdlgkl
vtrstchlgk
hkenlgylrl
flgmlslenc
tlvlggcesit
wscslmpfyc
etnleikkll

elksfksllw
telckmakae
gdidnfhddy
sptiryvafyl
ppgalicdic
vegfleedrr
edpvptcltr
gesdlrlfld
gkllsgeerl
kplsvitdlke
slgvakgvil
velknvtpdt
gghcatpegw
rlteasckdl
klgcrylsea
ghligsallsn
eevkeknpkl

afpiedvlqgk
mmedgqvgel
tlrngrfipf
sckelsrmgp
gdwekkkpvp
ayflrhfgde
tglifirfles
gdilrgdrvs
knpdligvgh
vligclyesqge
enymdfeldi
ayrdfclafi
aeffyvlkan
aavlvvskkl
lgeacsltnl
gkletldlgq
tidcnasgat

tpwseveead
dnpelgdaece
lnprtprklt
csfaeliskd
vllgsllkrk
dgamrafelm
rfpagaqlry
kgcysfihls
flfglarekr
eelakvvvap
efessnsnlk
gkktlthltl
gslkhlrlsa
thlclaknpi
dlsingiarg
nhlwksgiik
appccdffc

Figure 8 : continued

geklaeilvn
dselakpgek
pytvvlhgpa
wpelgddips
mlpraallvt
rsnaalfglg
alrtlslilaza
fqqfltalfy
akeleatfge
fkeisihltn
flevkgstls
aghlewertm
nvlldegaml
adtgvkflce
lwilcgalen
lfgvlrqrtg
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1
NALP7-BASED DIAGNOSIS OF FEMALE
REPRODUCTIVE CONDITIONS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a National Phase Application of PCT
International Application No. PCT/CA2006/001256, filed
Aug. 3, 2006, which was published in English under PCT
Article 21(2) as International Publication No. WO 2007/
014463. This application further claims the benefit of U.S.
Provisional Patent Application No. 60/704,896 filed Aug. 3,
2005. All of these applications are incorporated herein by
reference in their entirety.

REFERENCE TO SEQUENCE LISTING

Pursuant to 37 C.F.R. 1.821(c), a sequence listing is sub-
mitted herewith as an ASCII compliant text file named
“Sequence Listing.txt” which was created on Feb. 22, 2011
and has a size of 77,390 bytes. The content of the aforemen-
tioned file named “Sequence listing.txt” is hereby incorpo-
rated by reference in its entirety.

FIELD OF THE INVENTION

The present invention relates to methods and reagents for
the diagnosis of conditions of the female reproductive sys-
tem.

BACKGROUND OF THE INVENTION

A number of female reproductive conditions exist which
notonly have adverse effects on fertility, but may pose serious
health concerns to female sufferers, such as cancer. Such
conditions include gestational trophoblastic diseases, such as
the phenomenon of recurrent hydatidiform moles (HM), an
abnormal human pregnancy with no embryo and cystic
degeneration of placental villi. Recurrent HM is a rare clinical
entity in which molar tissues are diploids and have a biparen-
tal contribution to their genome. In a number of cases this
condition has been observed to have a familial basis. Recur-
rent hydatidiform molar tissues are undistinguishable at both
gross morphology and histopathology levels from the com-
mon non-recurrent moles, which are androgenetic in most of
the cases (80% of the cases), but may also be biparental (in
20% of the cases). The common form of hydatidiform moles
occurin 1 in every 1500 pregnancies in western countries, but
at a higher incidence in the Far East, Africa and Central
America where the incidence of this condition may reach 1 in
100 pregnancies. Epidemiological studies performed to cor-
relate this higher incidence with various environmental fac-
tors failed to reach significant conclusions, but shows a higher
risk of hydatidiform moles at the beginning and end of a
woman’s reproductive cycle. In addition, the relative risk of
developing a second HM after a previous molar pregnancy is
20 to 40 times the incidence of moles in the general popula-
tion indicating genetic susceptibility to moles.

In mammals, maternal effect genes, in addition to those
coding for oocyte mRNAs and proteins that accumulate in the
egg during oogenesis, extend to genes required in the mater-
nal reproductive tract for normal preimplantation and implan-
tation development. Applicant has previously mapped a
genetic region responsible for recurrent HMs to a 15-cM
interval on 19q13.4 in two unrelated families, MoLbl and
MoGe2 (Moglabey et al.,, 1999). Additional families from
various ethnic groups were reported and most of them were

10

15

20

25

30

35

40

45

50

60

65

2

found linked to 19q13.4, indicating a major locus in this
region leading to recurrent HMs. The analysis of these fami-
lies narrowed down the HM candidate region to a 1.1-Mb
interval (Sensi et al. 2000; Hodges et al. 2003).

Therefore, there is a continued need to identify the gene
associated with such disorders.

The present description refers to a number of documents,
the content of which is herein incorporated by reference in
their entirety.

SUMMARY OF THE INVENTION

The invention relates to NALP7 and conditions of the
female reproductive system, including diagnosis of such con-
ditions based on NALP7.

Accordingly, In a first aspect, the invention provides a
method for diagnosing a reproductive condition or a predis-
position forareproductive condition in a female (e.g., human)
subject, the method comprising detecting an alteration in the
sequence of the NALP7 gene or the sequence of its mRNA or
encoded polypeptide in a tissue sample from said subject
relative to the sequence of the wild-type NALP7 gene or the
sequence of its mRNA or encoded polypeptide, wherein said
alteration indicates that the subject suffers from or has a
predisposition for the reproductive condition. In embodi-
ments, the reproductive condition is selected from gestational
trophoplastic disease, gestational trophoblastic tumor, hyda-
tidiform mole, molar pregnancy, biparental molar pregnancy,
androgenetic molar pregnancy, invasive mole, choriocarci-
noma, premature ovarian failure, infertility, endometriosis,
implantation failure, blighted ovum, recurrent spontaneous
abortions, and preeclampsia.

In embodiments, the alteration is associated with altered
splicing of a NALP7 transcript, such as altered splicing of
exon 3, exon 7, or both, of said NALP7 gene.

In an embodiment, the method further comprises amplifi-
cation of a nucleic acid sequence suspected of comprising the
alteration in the sample prior to the detection of the alteration.

In embodiments, detection of the alteration is performed
using a method selected from: (a) sequencing of the NALP7
nucleic acid sequence; (b) hybridization of a nucleic acid
probe capable of specifically hybridizing to a NALP7 nucleic
acid sequence comprising the alteration and not to a corre-
sponding wild-type NALP7 nucleic acid sequence; (c)
restriction fragment length polymorphism analysis (RFLP);
(d) amplified fragment length polymorphism PCR (AFLP-
PCR); (e) amplification of a nucleic acid fragment compris-
ing a NALP7 nucleic acid sequence using a primer specific
for the alteration, wherein the primer produces an amplified
product if the alteration is present and does not produce the
same amplified product when a corresponding wild-type
NALP7 nucleic acid sequence is used as a template for ampli-
fication; (f) sequencing of the NALP7 polypeptide; (g) diges-
tion of the NALP7 polypeptide followed by mass spectrom-
etry or HPLC analysis of the peptide fragments, wherein the
alteration of the NALP7 polypeptide results in an altered
mass spectrometry or HPLC spectrum as compared to wild-
type NALP7 polypeptide; and (h) immunodetection using an
immunological reagent which exhibits altered immunoreac-
tivity with a NALP7 polypeptide comprising the alteration
relative to a corresponding wild-type NALP7 polypeptide.

Inan embodiment, the method further comprises determin-
ing cytokine release of an immune cell of said subject,
wherein a decrease in cytokine release relative to a control
level of cytokine release is further indicative that the subject
suffers from or has a predisposition for the reproductive con-
dition.
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In embodiments, the control level of cytokine release is
selected from an established standard and a level of cytokine
release of an immune cell comprising a wild-type NALP7
nucleic acid.

In an embodiment, the method further comprises selecting
a prophylactic or therapeutic course of action in accordance
with the detected alteration.

In a further aspect, the invention provides a nucleic acid
probe capable of specifically hybridizing to an altered
NALP7 nucleotide sequence and not to a corresponding wild-
type NALP7 nucleotide sequence.

The invention further provides a primer or an amplification
pair capable of specifically producing an amplified product
from a template comprising an altered NALP7 nucleotide
sequence and which does not produce the same amplified
product from a template comprising a corresponding wild-
type NALP7 nucleotide sequence. In embodiments, the
primer or amplification pair are selected from SEQ ID NOs:
6-42.

The invention further provides an isolated altered NALP7
nucleic acid or fragment thereof, wherein said altered NALP7
nucleic acid or fragment thereof comprises a nucleotide
sequence comprising an alteration relative to the nucleotide
sequence of a wild-type NALP7 nucleic acid or fragment
thereof.

The invention further provides an isolated nucleic acid
comprising a sequence that encodes an altered NALP7
polypeptide or fragment thereof.

The invention further provides an isolated nucleic acid
comprising an alteration described herein and which is sub-
stantially identical to or substantially complementary to the
above-mentioned isolated nucleic acid.

In an embodiment, the nucleic acid comprises an altered
NALP7 nucleotide sequence comprising an alteration asso-
ciated with altered splicing of a NALP7 transcript, such as
altered splicing of exon 3, exon 7, or both, of said NALP7
gene.

In an embodiment, the alteration occurs at a splice donor
site, such as at the splice donor site at the boundary of exon 3
and intron 3, the splice donor site at the boundary of exon 7
and intron 7, or both, of the NALP7 gene.

In an embodiment, the alteration results in a loss of a
cleavage site for a restriction endonuclease (e.g., BstN1) in
the NALP7 gene.

In an embodiment, the alteration is at an amino acid posi-
tion within the NALP7 polypeptide selected from position
693, 399, 379, 99 and 657 of the NALP7 polypeptide.

In embodiments, the alteration is selected from a substitu-
tion of the C corresponding to the first position of the codon
for Arg 693 of the NALP7 polypeptide and a substitution of
the G corresponding to the second position of the codon for
Arg 693 of the NALP7 polypeptide. In further embodiments,
the alteration is selected from a substitution of Arg 693 with
Trp (R693W).

In further embodiments, the alteration is selected from (a)
asubstitution of Cys 399 with Tyr (C399Y); (b) a substitution
of Lys 379 with Asn (K379N); (¢) a substitution of the codon
for Glu 99 with a stop codon (E99X); and (d) a substitution of
Asp 657 with Val (D657V).

In embodiments, the alteration is selected from: (a) a sub-
stitution of G with A at the splice donor site at the boundary of
exon 3 and intron 3 (IVS3+1G>A); (b) a substitution of G
with A at the splice donor site at the boundary of exon 7 and
intron 7 (IVS7+1G>A); (c) a substitution of C with T corre-
sponding to the first position of the codon for Arg 693 of the
NALP7 polypeptide; (d) a substitution of G with A corre-
sponding to the second position of the codon for Cys 84 of the
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NALP7 polypeptide; (e) a substitution of G with A corre-
sponding to the second position of the codon for Cys 399 of
the NALP7 polypeptide; (f) a substitution of G with C corre-
sponding to the third position of the codon for Lys 379 of the
NALP7 polypeptide; (g) a substitution of G with T corre-
sponding to the first position of the codon for Glu 99 of the
NALP7 polypeptide; and (h) a substitution of A with T cor-
responding to the second position of Asp 657 of the NALP7
polypeptide

The invention further provides a replicative cloning vector
comprising the above-mentioned nucleic acid and a replicon
operative in a host cell.

The invention further provides a vector (e.g., an expression
vector) comprising the above-mentioned nucleic acid oper-
ably linked to a transcriptionally regulatory element.

The invention further provides a host cell transformed with
the above-mentioned vector, replicative cloning vector or
expression vector.

The invention further provides an isolated, recombinant or
substantially pure altered NALP7 polypeptide encoded by the
above-mentioned nucleic acid.

The invention further provides a polypeptide comprising
an alteration described herein and which is substantially iden-
tical to the above-mentioned isolated, recombinant or sub-
stantially pure altered NALP7 polypeptide.

The invention further provides an antibody that binds spe-
cifically binds the above-mentioned altered NALP7 polypep-
tide.

The invention further provides an antibody capable of
altered immunoreactivity with a NALP7 polypeptide com-
prising the alteration relative to a corresponding wild-type
NALP7 polypeptide, such as an antibody that selectively
binds to the altered NALP7 polypeptide but does not bind to
or binds to a lesser extent to a corresponding wild-type
NALP7 polypeptide under the same conditions.

The invention further provides a kit for diagnosing a repro-
ductive condition or a predisposition for a reproductive con-
dition in a female subject, said kit comprising means for
detection of an alteration in the sequence of a NALP7 gene or
the sequence of its mRNA or encoded polypeptide in a tissue
sample from said subject relative to the sequence of a corre-
sponding wild-type NALP7 gene or the sequence of its
mRNA orencoded polypeptide. In embodiments, such means
are chosen from reagents for: (a) sequencing of the NALP7
nucleic acid sequence; (b) hybridization of a nucleic acid
probe capable of specifically hybridizing to a NALP7 nucleic
acid sequence comprising the alteration and not to a corre-
sponding wild-type NALP7 nucleic acid sequence; (c)
restriction fragment length polymorphism analysis (RFLP);
(d) amplified fragment length polymorphism PCR (AFLP-
PCR); (e) amplification of a nucleic acid fragment compris-
ing a NALP7 nucleic acid sequence using a primer specific
for the alteration, wherein the primer produces an amplified
product if the alteration is present and does not produce the
same amplified product when a corresponding wild-type
NALP7 nucleic acid sequence is used as a template for ampli-
fication; (f) sequencing of the NALP7 polypeptide; (g) diges-
tion of the NALP7 polypeptide followed by mass spectrom-
etry or HPLC analysis of the peptide fragments, wherein the
alteration of the NALP7 polypeptide results in an altered
mass spectrometry or HPLC spectrum as compared to wild-
type NALP7 polypeptide; and (h) immunodetection using an
immunological reagent which exhibits altered immunoreac-
tivity with a NALP7 polypeptide comprising the alteration
relative to a corresponding wild-type NALP7 polypeptide. In
embodiments, the reagents are chosen from the above-men-
tioned antibody, primer (or pair), and probe.
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In an embodiment, the kit further comprises means to
determine cytokine release of an immune cell of said subject.

In an embodiment, the kit further comprises instructions
for diagnosing a reproductive condition or a predisposition
for a reproductive condition in a female subject.

The Invention further provides a method of identifying a
compound for restoring defective immune function associ-
ated with a reproductive condition, said method comprising
determining whether cytokine release of an immune cell
comprising an altered NALP7 nucleic acid or polypeptide is
increased in the presence of a test compound relative to in the
absence of said test compound; wherein said increase is
indicative that said test compound may be used for restoring
defective immune function associated with a reproductive
condition.

In an embodiment, the immune cell is a a peripheral blood
mononuclear cell (PBMC). Iin a further embodiment, the
immune cell is a lymphocyte or monocyte.

In embodiments, the cytokine is selected from interleukin-
1p (IL-1p) and TNF alpha (TNFc).

Other advantages and features of the present invention will
become more apparent upon reading of the following non-
restrictive description of specific embodiments thereof, given
by way of example only with reference to the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1: Partial pedigree of family MoLb1 showing the limit
of the proximal boundary of the hydatidiform mole candidate
locus on 19q13.4. Markers are ordered (top to bottom) from
centromere to telomere and their positions are given in contig
NT_011109.15. Genotyping was performed using publicly
available and newly generated microsatellite markers by
incorporation of radiolabelled nucleotides in the PCR ampli-
fication and separation of the products on 5% denaturing
polyacrylamide gels. Black symbols indicate affected
women, white symbols unaffected, and shaded symbol indi-
cates a woman with unknown disease status. The homozy-
gous region in the three affected sisters is indicated. The black
box shows the region that is homozygous in each patient. The
proximal border of the candidate region is defined by marker
11515_31 due to its heterozygosity in patient 4.

FIG. 2: Pedigree of family MoPa61 with recurrent hyda-
tidiform moles. Twenty-three informative microsatellite
markers were genotyped to determine linkage to 19q13.4.
Markers are ordered (top to bottom) from centromere to
telomere and are indicated on the left along with their position
incontigNT__011109.15. These data define marker COX6B2
as the distal boundary of the HM candidate region due to its
lack of homozygosity in all three affected sisters.

FIG. 3: Segregation of the IVS3+1G>A mutation in family
MoLbl. a, sequence electropherogram showing the exon3/
intron3 boundary in normal control and in patient MoLb1-4.
The recognition site of the restriction enzyme BstN1,
CCWGQG, is abolished by the splice mutation IVS3+1G>A.
Normal control sequence: AGCCAGGTGGGTA (SEQ ID
NO: 43); MoLb1-4 patient sequence: AGCCAGATGGGTA
(SEQ ID NO: 44). b, Partial pedigree of MoLb]1 showing the
genotypes of the different members for the IVS3+1 mutation.
The band at 206 bp is uncut by BstN1 and thus contains the
mutation, theband at 153 bp resulted from the digestion of the
normal allele with BstN1. The parents (1, 2, and 3) are het-
erozygous for the mutation, the affected women, 4, 6, and 8,
are homozygous for the mutation, the unaffected sister, 7, is
homozygous for the normal allele, as is 5 whose status with
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respect to molar pregnancy is unknown. Member 9 is a carrier
for the mutation and her phenotype is also unknown.

FIG. 4: DNA sequence electrophorograms showing the
IVS7+1 G>A, R693W mutations. For each mutation, the
control individuals homozygous for the normal alleles are
shown at the top; the mothers of the patients who are het-
erozygous for the normal and mutant alleles are shown in the
middle; and affected females, homozygous for the mutations
are shown at the bottom. The pedigree symbols are as
described in the legend of FIG. 1.

FIG. 5: Abnormal RNA splicing resulting from IVS7+
1G>A mutations on RNA extracted from EBV-transformed
lymphoblastoid cell lines from the patients. RT PCR using
primers located in exons 6 and 8 of NALP7 in one patient
from family MoPa61 amplified a~1kb fragment present only
in the patient from MoPaé61, but not in a patient from MoLbl
(with IVS+1G>A) or in control. The ZNF28 gene was ampli-
fied on the same samples to show the equal amount of cDNA.

FIG. 6: Genomic DNA sequence of human NALP7 (SEQ
ID NO: 1, derived from GenBank accession No.
NT_011109.15)

FIG. 7: DNA (SEQ ID NO: 2) and polypeptide (SEQ 1D
NO: 3) sequence of human NALP7, 980 amino acid isoform
(GenBank accession No. AY 154462 or NM__206828). Cod-
ing sequence is defined by position 71-3013 of DNA
sequence.

FIG. 8: DNA (SEQ ID NO: 4) and polypeptide (SEQ ID
NO: 5) sequence of human NALP7, 1009 amino acid isoform
(GenBank accession No. NM__139176). Coding sequence is
defined by position 71-3100 of DNA sequence.

FIG. 9: IL-1f secretion by PBMCs with NALP7 mutations.
Blood was collected from one patient from family Molbl
(Lb1-4 in the right panel) and three patients from MoGe2
(11-2, 11-3, 11-8, left panel). PBMCs were isolated from blood
using the Ficoll gradient technique, 500,000 cells/well were
stimulated with 100 ng/mL of LPS, supernatant was collected
20 hours later and IL-1f levels at the indicated dilutions were
measured using ELISA.

FIG. 10: TNFa secretion by PBMCs with NALP7 muta-
tions. TNFa levels were measured as described in Example 8
below.

DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

In the studies described herein, applicant has identified a
defective maternal gene, NALP7, and its causative role in
different conditions affecting the female reproductive sys-
tem, such as recurrent molar pregnancies.

NALP7 is one of 14 members of the NALP proteins, a large
subfamily of the CATERPILLER protein family involved in
inflammation and apoptosis. NALP7 is related to the mouse
MATER, (also a member of the CATERPILLER protein fam-
ily). The NALP7 gene consists of 11 exons encoding for 1009
amino acid protein (the longest isoform). Three transcrip-
tional isoforms NALP7V1-V3involving the alternative splic-
ing of exons 5, 9, and 10 have been described (Okada et al.,
2004). NALP7 contains an amino-terminal PYRIN domain
(PYD) (also called DAPIN), a putative protein-protein inter-
actiondomain foundinall the CATERPILLER protein family
and thought to function in apoptotic and inflammatory sig-
naling pathways; a NACHT domain found in neuronal apop-
tosis inhibitor proteins as well as in those involved in the
major histocompatibility complex (MHC) class II transacti-
vation and caspase-recruitment proteins; a nuclear localiza-
tion signal (NLS) present within the NACHT domain; and 9
to 10 leucine-rich repeats (LRRs) (depending on the splicing
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isoforms) found in the Ran GTPase activating proteins (Ran-

GAP1), highly conserved proteins essential for nuclear trans-

port, cell cycle regulation, mitotic spindle formation, and post

mitotic nuclear envelope assembly. NALP7 has been shown
to inhibit caspase-1 dependent IL-1f secretion, which in turn
induces NALP7 expression. NALP7 (also referred to as

PYPAF3) was recently shown to be upregulated in testicular

seminoma tumors where its down regulation by transfection

with small interfering RNA results in growth suppression

(Okada et al., 2004; International patent application publica-

tion no. W02004/031410 [Nakamura et al., Apr. 15, 2004]).
As described herein, applicants have identified a number of

mutations in the NALP7 gene in families having female mem-

bers suffering from reproductive conditions, such as recurrent
hydatidiform moles. Such identified mutations include:

a) a substitution of G with A in the GT sequence of the splice
donor site at the boundary of exon 3 and intron 3 (IVS3+
1G>A) of the NALP7 gene:

b) a substitution of G with A in the GT sequence of the splice
donor site at the boundary of exon 7 and intron 7 (IVS7+
1G>A) of the NALP7 gene;

c)asubstitutionof C with T corresponding to the first position
of the codon for Arg 693 of the NALP7 polypeptide;

d) a substitution of G with A corresponding to the second
position of the codon for Cys 84 of the NALP7 polypep-
tide,

e) a substitution of G with A corresponding to the second
position of the codon for Cys 399 of the NALP7 polypep-
tide,

f) a substitution of G with C corresponding to the third posi-
tion of the codon for Lys 379 of the NALP7 polypeptide,

2) a substitution of G with T corresponding to the first posi-
tion of the codon for Glu 99 of the NALP7 polypeptide; and

(h) a substitution of A with T corresponding to the second
position of Asp 657 of the NALP7 polypeptide.

The above mutations (a) and (b) have resulted in incorrect
splicing of the NALP7 transcript, notably in respect of the
exon 3/intron 3 boundary and the exon 7/intron 7 boundary,
respectively. For example of incorrect splicing in case of (b),
the mutation was shown to result in the inclusion of the entire
intron 7 resulting in the addition of one amino acid (a serine)
to exon 7, followed by a stop codon, resulting therefore in a
shortened protein of 824 amino acids.

The above mutation (a) has also resulted in a loss of a
cleavage site of the restriction endonuclease BstN1.

The above mutation (c) has resulted in an alteration at Arg
693 of the NALP7 polypeptide sequence, notably its substi-
tution with Trp. The above mutation (d) has resulted in an
alteration at Cys 84 of the NALP7 polypeptide sequence,
notably its substitution with Tyr. The above mutation () has
resulted in an alteration at Cys 399 of the NALP7 polypeptide
sequence, notably its substitution with Tyr. The above muta-
tion (f) has resulted in an alteration at Lys 379 of the NALP7
polypeptide sequence, notably its substitution with Asn. The
above mutation (g) has resulted in an alteration at Glu 99 of
the NALP7 polypeptide sequence, notably its substitution
with a stop codon. The above mutation (h) has resulted in an
alteration at Asp 657 of the NALP7 polypeptide, notably its
substitution with a Val.

Applicant has further shown herein NALP7 transcription
in EBV lymphoblastoid cell lines, normal human uterus, ova-
ries, unfertilized oocytes at the germinal vesicle and
metaphase I stages, early embryo cleavage (1 to 6 cells) and
first trimester chorionic villi at 6 and 12 weeks of gestation.

Accordingly, in an aspect, the invention relates to NALP7-
based diagnosis of conditions of the female reproductive sys-
tem. The invention thus provides methods and reagents to
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detect an alteration in NALP7 or its encoded polypeptide,
including an alteration in its nucleic acid sequence (including
its DNA, mRNA (or cDNA)) or polypeptide sequence, in a
sample from a female subject. The presence of an alteration
relative to the corresponding wild-type nucleic acid sequence
or polypeptide sequence is indicative that the female subject
suffers from or has a predisposition for the reproductive con-
dition. The invention further relates to screening to identify
compounds capable of restoring defective immune function
associated with a female reproductive condition, e.g., that
associated with mutant NALP7.

The invention thus provides a method for diagnosing a
reproductive condition or a predisposition for a reproductive
condition in a female subject, the method comprising detect-
ing an alteration in the sequence of the NALP7 gene or the
sequence of its mRNA or encoded polypeptide in a tissue
sample from said subject relative to the sequence of the wild-
type NALP7 gene or the sequence of its mRNA or encoded
polypeptide. The presence of the alteration indicates that the
subject suffers from or has a predisposition for the reproduc-
tive condition.

The invention further provides an in vitro method for diag-
nosing a reproductive condition or a predisposition for a
reproductive condition in a female subject, the method com-
prising detecting an alteration in the sequence of the NALP7
gene or the sequence of its mMRNA or encoded polypeptide in
a tissue sample from said subject relative to the sequence of
the wild-type NALP7 gene or the sequence of its mRNA or
encoded polypeptide. The presence of the alteration indicates
that the subject suffers from or has a predisposition for the
reproductive condition.

Examples of wild-type NALP7 DNA and polypeptide
sequences are provided in FIGS. 6-8 and SEQ ID NOs 1, 2
and 4 (DNA) and SEQ ID NOs 3 and 5 (polypeptide).

Applicant has further described herein a decrease in cytok-
ine release in immune cells obtained from a patient harboring
a NALP7 mutation. Accordingly, in an embodiment, the
above-mentioned method further comprises determining
cytokine release of an immune cell of said subject, wherein a
decrease in cytokine release relative to a control level of
cytokine release is further indicative that the subject suffers
from or has a predisposition for the reproductive condition.

The above-mentioned control level of cytokine release
may be for example an established standard (e.g., a level
established in the art for an immune cell capable of wild-type,
normal or healthy immune function) or a level of cytokine
release of an immune cell comprising a wild-type NALP7
nucleic acid or polypeptide.

The above-mentioned immune cell may be for example a
peripheral blood mononuclear cell (PBMC), lymphocyte, or
monocyte.

In embodiments, the above-mentioned cytokine is selected
from interleukin-1f (IL-1f) and TNF alpha (TNFc).

In an embodiment, the subject is a female mammal, e.g., a
human female subject.

In embodiments, the reproductive condition is selected
gestational trophoplastic disease, gestational trophoblastic
tumor, hydatidiform mole, molar pregnancy, biparental molar
pregnancy, androgenetic molar pregnancy, invasive mole,
choriocarcinoma, premature ovarian failure, infertility,
endometriosis, implantation failure, blighted ovum, recurrent
spontaneous abortions, preeclampsia, and stillbirth.

In various embodiments, the above noted tissue sample
comprises a tissue or body fluid from the subject, such as
blood, serum, lymphocytes, epithelia, endometrial and uter-
ine biopsies, and oocytes.
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“Alteration” as used herein in respect of a nucleotide or
polypeptide sequence refers to any type of mutation or change
relative to the corresponding wild-type nucleotide or
polypeptide sequence, including deletions, insertions, substi-
tutions and point mutations. In the case of a nucleotide
sequence, such an alteration may occur in coding and/or
non-coding regions. Mutations of a nucleotide sequence may
for example result in the creation of a stop codon, frameshift
mutation, altered splicing or an amino acid substitution. In the
case of mutations in a regulatory region (e.g., a promoter), a
decrease or loss of mRNA expression may result. Accord-
ingly, in various embodiments, the alteration is selected from
adeletion from, substitution of and/or insertion into a NALP7
nucleic acid and/or polypeptide sequence.

In an embodiment, the alteration results in altered splicing
relative to wild-type NALP7. Such altered splicing may occur
in respect of exon 3 and/or exon 7. In embodiments, the
alteration may occur in the splice donor site, such as in the GT
splice donor sequence.

In an embodiment the alteration results in altered sensitiv-
ity to a restriction endonuclease, such as a loss of a cleavage
site for a restriction endonuclease. In an embodiment, the
restriction endonuclease is BstN1.

In an embodiment, the alteration occurs at position 693 of
the NALP7 polypeptide, in further embodiments, the alter-
ation is a substitution of Arg 693 with a different amino acid,
such as Trp.

In an embodiment, the alteration occurs at position Cys 84
of the NALP7 polypeptide, in further embodiments, the alter-
ation is a substitution of Cys 84 with a different amino acid,
such as Tyr.

In an embodiment, the alteration occurs at position 399 of
the NALP7 polypeptide, in further embodiments, the alter-
ation is a substitution of Cys 399 with a different amino acid,
such as Tyr.

In an embodiment, the alteration occurs at position 379 of
the NALP7 polypeptide, in further embodiments, the alter-
ation is a substitution of Lys 379 with a different amino acid,
such as Asn.

In an embodiment, the alteration occurs at position 99 of
the NALP7 polypeptide, in further embodiments, the alter-
ation is a substitution of Glu 99, such as with a stop codon

In an embodiment, the alteration occurs at position 657 of
the NALP7 polypeptide, in further embodiments, the alter-
ation is a substitution of Asp 657 with a different amino acid,
such as Val.

In an embodiment, the alteration occurs at a splice donor
and/or splice acceptor site. In an embodiment, the alteration
occurs at a splice donor site at the boundary of exon 3 and
intron 3, in a further embodiment, at a splice donor site at the
boundary of exon 7 and intron 7.

In further embodiments, the alteration is selected from (a)
a substitution of G with A in the GT sequence of the splice
donor site at the boundary of exon 3 and intron 3 (IVS3+
1G>A) of the NALP7 gene; (b) a substitution of G with A in
the GT sequence of the splice donor site at the boundary of
exon 7 and intron 7 (IVS7+1G>A) of the NALP7 gene; (¢) a
substitution of C with T corresponding to the first position of
the codon for Arg 693 of the NALP7 polypeptide; (d) a
substitution of G with A corresponding to the second position
of the codon for Cys 84 of the NALP7 polypeptide; (f) a
substitution of G with C corresponding to the third position of
the codon for Lys 379 of the NALP7 polypeptide; (g) a
substitution of G with T corresponding to the first position of
the codon for Glu 99 of the NALP7 polypeptide; and (h) a
substitution of A with T corresponding to the second position
of Asp 657 of the NALP7 polypeptide.
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The above-noted alteration is relative to a wild-type
NALP7 sequence, examples of which are provided in FIGS.
6-8 and SEQIDNOs 1,2 and 4 (DNA) and SEQIDNOs 3 and
5 (polypeptide). The invention further provides an isolated
nucleic acid or polypeptide comprising an nucleotide or
amino acid sequence selected from SEQ ID NOs 1, 2 and 4
(DNA) and SEQ ID NOs 3 and 5 (polypeptide) further com-
prising an alteration noted herein or any combination of the
alterations noted herein.

The detection of any combination of the above-noted alter-
ations may also be used in the methods of the invention.

Further, the above-mentioned method may further com-
prise selection of a prophylactic or therapeutic course of
action in accordance with the detected alteration.

The above noted alteration may be detected by anumber of
methods which are known in the art. Examples of suitable
methods include sequencing of the NALP7 nucleic acid
sequence; hybridization of a nucleic acid probe capable of
specifically hybridizing to a NALP7 nucleic acid sequence
comprising the alteration and not to (or to a lesser extent to) a
corresponding wild-type NALP7 nucleic acid sequence (un-
der comparable hybridization conditions); restriction frag-
ment length polymorphism analysis (RFLP); Amplified frag-
ment length polymorphism PCR (AFLP-PCR); amplification
of a nucleic acid fragment comprising a NALP7 nucleic acid
sequence using a primer specific for the alteration, wherein
the primer produces an amplified product if the alteration is
present and does not produce the same amplified product
when a corresponding wild-type NALP7 nucleic acid
sequence is used as a template for amplification (e.g. allele-
specific PCR); sequencing of the NALP7 polypeptide; Diges-
tion of the NALP7 polypeptide followed by mass spectrom-
etry or HPLC analysis of the peptide fragments, wherein the
alteration of the NALP7 polypeptide results in an altered
mass spectrometry or HPLC spectrum as compared to wild-
type NALP7 polypeptide; and immunodetection using an
immunological reagent (e.g. an antibody, a ligand) which
exhibits altered immunoreactivity witha NALP7 polypeptide
comprising the alteration relative to a corresponding wild-
type NALP7 polypeptide; Immunodetection can measure the
amount of binding between a polypeptide molecule and an
anti-protein antibody by the use of enzymatic, chromody-
namic, radioactive, magnetic, or laminescent labels which are
attached to either the anti-protein antibody or a secondary
antibody which binds the anti-protein antibody. In addition,
other high affinity ligands may be used. Immunoassays which
can be used include e.g. ELISAs, Western blots, and other
techniques known to those of ordinary skill in the art (see
Harlow and Lane, Antibodies: A Laboratory Manual, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.,
1999 and Edwards R, Immunodiagnostics: A Practical
Approach, Oxford University Press, Oxford; England, 1999).
All these detection techniques may also be employed in the
format of microarrays, protein-arrays, antibody microarrays,
tissue microarrays, electronic biochip or protein-chip based
technologies (see Schena M., Microarray Biochip Technol-
ogy, Eaton Publishing, Natick, Mass., 2000).

Further, NALP7 nucleic acid-containing sequences may be
amplified using known methods (e.g. polymerase chain reac-
tion [PCR]) prior to or in conjunction with the detection
methods noted herein. Examples of PCR primers for ampli-
fication of NALP7 sequences are provided in the Examples
herein. The design of various primers for such amplification is
known in the art.

The detection methods herein may also be performed in an
assay utilizing a substrate having detection reagents attached
thereto at discrete locations, such as a nucleic acid microar-
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ray. The invention further provides a substrate comprising an
isolated altered NALP7 nucleic acid described herein
attached thereto.

The invention further provides a nucleic acid, e.g., a probe,
capable of specifically hybridizing to the altered NALP7
nucleotide sequence and not to (or to a lesser extent to) a
corresponding wild-type NALP7 nucleic acid sequence (un-
der comparable hybridization conditions). Such hybridiza-
tion may be under moderately stringent, or preferably strin-
gent, conditions, e.g. as noted below. Such a probe or plurality
thereof may in embodiments be attached to a solid substrate,
as noted above.

The invention further provides (a) nucleic acid primer(s)
(e.g. an amplification pair) specific for the alteration, wherein
the primer(s) produce(s) an amplified product ifthe alteration
is present and does not produce the same amplified product
when a corresponding wild-type NALP7 nucleic acid
sequence is used as a template for amplification.

The invention further provides an isolated nucleic acid
encoding the above-mentioned altered NALP7 polypeptide.
The invention further provides an isolated altered NALP7
nucleic acid comprising the above noted alteration. The
invention further provides an isolated, substantially pure, or
recombinant polypeptide encoded by the above-mentioned
nucleic acid, as well as fusion proteins comprising the
polypeptide and an additional polypeptide sequence (e.g. a
heterologous polypeptide sequence). The invention further
provides an isolated, substantially pure, or recombinant
polypeptide comprising the above noted alteration. The
invention further provides isolated nucleic acids having a
nucleotide sequence which is substantially identical to the
above-noted altered NALP7 nucleic acid of the invention.
The invention further provides an isolated, substantially pure,
or recombinant polypeptide having an amino acid sequence
which is substantially identical to the above-noted altered
NALP7 polypeptide of the invention.

“Altered NALP7 nucleic acid” or “altered NALP7 gene” as
used herein refer to a nucleic acid comprising a nucleotide
sequence which differs from a wild-type NALP7 nucleotide
sequence in that it comprises an alteration as noted herein.
“NALP7 nucleic acid”, “NALP7 gene”, “wild-type NALP7
nucleic acid” or “wild-type NALP7 gene” as used herein refer
to a nucleic acid comprising a nucleotide sequence encoding
a NALP7 polypeptide or protein. “NALP7 polypeptide”,
“NALP7 protein”, “wild-type NALP7 polypeptide” or “wild-
type NALP7 protein” as used herein refer to a polypeptide
comprising the amino acid sequence of a NALP7 polypeptide
present in subjects not suffering from a reproductive condi-
tion, and having NALP7 activity. Examples of nucleotide
sequences of human wild-type NALP7 genes or nucleic acids
are set forth in FIGS. 6-8 and SEQ ID NOs: 1, 2 and 4.
Examples of amino acid sequences of human wild-type
NALP7 polypeptides or proteins are set forth in FIGS. 7 and
8 and SEQ ID NOs: 3 (980 amino acid isoform) and 5 (1009
amino acid isoform).

“Homology” and “homologous” refers to sequence simi-
larity between two peptides or two nucleic acid molecules.
Homology can be determined by comparing each position in
the aligned sequences. A degree of homology between
nucleic acid or between amino acid sequences is a function of
the number of identical or matching nucleotides or amino
acids at positions shared by the sequences. As the term is used
herein, a nucleic acid sequence is “homologous” to another
sequence if the two sequences are “substantially identical”, as
used herein, and the functional activity of the sequences is
conserved (as used herein, the term ‘homologous’ does not
infer evolutionary relatedness). Two nucleic acid sequences
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are considered “substantially identical” if, when optimally
aligned (with gaps permitted), they share at least about 50%
sequence similarity or identity, or if the sequences share
defined functional motifs, In alternative embodiments,
sequence similarity in optimally aligned substantially identi-
cal sequences may be at least 60%, 70%, 75%, 80%, 85%,
90% or 95%. As used herein, a given percentage of homology
between sequences denotes the degree of sequence identity in
optimally aligned sequences. The invention thus further pro-
vides a nucleic acid comprising a nucleotide sequence having
atleast 60%, 70%, 75%, 80%, 85%, 90% or 95% identity with
any of SEQ ID Nos 6-42, or with an altered version of any of
SEQ ID NOs 1, 2 and 4 (DNA) and SEQ ID NOs 3 and 5
(polypeptide) comprising an alteration noted herein or any
combination of the alterations noted herein. An “unrelated” or
“non-homologous” sequence shares less than 40% identity,
though preferably less than about 25% identity, with any of
SEQ ID NOs described herein.

Substantially complementary nucleic acids are nucleic
acids in which the complement of one molecule is “substan-
tially identical” to the other molecule. Two nucleic acid or
protein sequences are considered “substantially identical” if,
when optimally aligned, they share at least about 70%
sequence identity. In alternative embodiments, sequence
identity may for example be at least 75%, at least 80%, at least
85%, at least 90%, or at least 95%. Optimal alignment of
sequences for comparisons of identity may be conducted
using a variety of algorithms, such as the local homology
algorithm of Smith and Waterman, 1981, Adv. Appl. Math 2:
482, the homology alignment algorithm of Needleman and
Wunsch, 1970, J. Mol. Biol. 48:443, the search for similarity
method of Pearson and Lipman, 1988, Proc. Natl. Acad. Sci.
USA 85: 2444, and the computerised implementations of
these algorithms (such as GAP, BESTFIT, FASTA and
TFASTA in the Wisconsin Genetics Software Package,
Genetics Computer Group, Madison, Wis.,, U.S.A)).
Sequence identity may also be determined using the BLAST
algorithm, described in Altschul et al., 1990, J. Mol. Biol.
215:403-10 (using the published default settings). Software
for performing BLAST analysis may be available through the
National Center for Biotechnology Information (through the
internet at http://www.ncbi.nlm.nih.gov/). The BLAST algo-
rithm involves first identifying high scoring sequence pairs
(HSPs) by identifying short words of length W in the query
sequence that either match or satisfy some positive-valued
threshold score T when aligned with a word of the same
length in a database sequence. T is referred to as the neigh-
bourhood word score threshold. Initial neighbourhood word
hits act as seeds for initiating searches to find longer HSPs.
The word hits are extended in both directions along each
sequence for as far as the cumulative alignment score can be
increased. Extension of the word hits in each direction is
halted when the following parameters are met: the cumulative
alignment score falls off by the quantity X from its maximum
achieved value; the cumulative score goes to zero or below,
due to the accumulation of one or more negative-scoring
residue alignments; or the end of either sequence is reached.
The BLAST algorithm parameters W, T and X determine the
sensitivity and speed of the alignment. The BLAST program
may use as defaults a word length (W) of 11, the BLOSUM®62
scoring matrix (Henikoff and Henikoff, 1992, Proc. Natl.
Acad. Sci. US4 89: 10915-10919) alignments (B) of 50,
expectation (E) of 10 (or 1 or 0.1 or 0.01 or 0.001 or 0.0001),
M=5, N=4, and a comparison of both strands. One measure of
the statistical similarity between two sequences using the
BLAST algorithm is the smallest sum probability (P(N)),
which provides an indication of the probability by which a
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match between two nucleotide or amino acid sequences
would occur by chance. In alternative embodiments of the
invention, nucleotide or amino acid sequences are considered
substantially identical if the smallest sum probability in a
comparison of the test sequences is less than about 1, prefer-
ably less than about 0.1, more preferably less than about 0.01,
and most preferably less than about 0.001.

An alternative indication that two nucleic acid sequences
are substantially complementary is that the two sequences
hybridize to each other under moderately stringent, or pref-
erably stringent, conditions. Examples of nucleic acid hybrid-
ization conditions are described further below.

The invention further provides a vector comprising the
above-mentioned nucleic acid and a replicon active in a host
cell (e.g. replicative cloning vector). The invention further
provides a vector comprising the above-mentioned nucleic
acid operably-linked to a transcriptionally regulatory
sequence (e.g. an expression vector).

The invention further provides a host cell transformed with
the above-mentioned vector.

The invention further provides an immunological reagent,
such as an antibody, which exhibits different immunoreactiv-
ity with an altered NALP7 polypeptide, i.e., comprising the
above-noted alteration, relative to a wild-type NALP7
polypeptide.

As noted above, an isolated nucleic acid, for example a
nucleic acid sequence encoding a polypeptide of the inven-
tion, or homolog, fragment or variant thereof, may further be
incorporated into a vector, such as a recombinant expression
vector. In an embodiment, the vector will comprise transcrip-
tional regulatory sequences or a promoter operably-linked to
a nucleic acid comprising a sequence capable of encoding a
peptide compound, polypeptide or domain of the invention. A
first nucleic acid sequence is “operably-linked” with a second
nucleic acid sequence when the first nucleic acid sequence is
placed in a functional relationship with the second nucleic
acid sequence. For instance, a promoter is operably-linked to
a coding sequence if the promoter affects the transcription or
expression of the coding sequences. Generally, operably-
linked DNA sequences are contiguous and, where necessary
to join two protein coding regions, in reading frame. How-
ever, since for example enhancers generally function when
separated from the promoters by several kilobases and
intronic sequences may be of variable lengths, some poly-
nucleotide elements may be operably-linked but not contigu-
ous. “Transcriptional regulatory sequence/element” is a
generic term that refers to DNA sequences, such as initiation
and termination signals, enhancers, and promoters, splicing
signals, polyadenylation signals which induce or control tran-
scription of protein coding sequences with which they are
operably-linked. “Promoter” refers to a DNA regulatory
region capable of binding directly or indirectly to RNA poly-
merase in a cell and initiating transcription of a downstream
(3' direction) coding sequence. For purposes of the present
invention, the promoter is bound at its 3' terminus by the
transcription initiation site and extends upstream (5' direc-
tion) to include the minimum number of bases or elements
necessary to initiate transcription at levels detectable above
background. Within the promoter will be found a transcrip-
tion initiation site (conveniently defined by mapping with S1
nuclease), as well as protein binding domains (consensus
sequences) responsible for the binding of RNA polymerase.
Eukaryotic promoters will often, but not always, contain
“TATA” boses and “CCAT™ boxes. Prokaryotic promoters
contain Shine-Dalgarno sequences in addition to the -10 and
-35 consensus sequences.
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As used herein, “nucleic acid molecule”, refers to a poly-
mer of nucleotides. Non-limiting examples thereof include
DNA (i.e. genomic DNA, cDNA) and RNA molecules (i.e.
mRNA). The nucleic acid molecule can be obtained by clon-
ing techniques or synthesized. DNA can be double-stranded
or single-stranded (coding strand or non-coding strand [anti-
sense]).

The term “recombinant DNA” as known in the art refers to
a DNA molecule resulting from the joining of DNA seg-
ments. This is often referred to as genetic engineering.

The terminology “amplification pair” refers hereinto a pair
of oligonucleotides (oligos) of the present invention, which
are selected to be used together in amplifying a selected
nucleic acid sequence by one of a number of types of ampli-
fication processes, preferably a polymerase chain reaction.
Other types of amplification processes include ligase chain
reaction, strand displacement amplification, or nucleic acid
sequence-based amplification. As commonly known in the
art, the oligos are designed to bind to a complementary
sequence under selected conditions. Accordingly, the inven-
tion further provides an amplification pair capable of ampli-
fying an altered NALP7 nucleic acid, a wild-type NALP7
nucleic acid, or a fragment of an altered NALP7 nucleic acid
or a wild-type NALP7 nucleic acid. Examples of suitable
amplification pairs are set forth in Example 6 below, whereby
any suitable combination of forward (fwd) and reverse (rev)
primers for a given region are shown (both those utilized for
PCR and sequencing may be used as an amplification pair).
For example: For Exon 1, representative amplification pairs
include SEQIDNOs: 6 and 7, and SEQ ID NOs: 6 and 35. For
Exon 2, representative amplification pairs include SEQ ID
NOs: 8 and 9, and SEQ ID NOs: 8 and 36. For Exon 3,
representative amplification pairs include SEQ ID NOs: 10
and 11, and SEQ ID NOs: 10 and 37. For Exon 4, represen-
tative amplification pairs include SEQ ID NOs: 12 and 13,
SEQ ID NOs: 14 and 15, SEQ ID NOs: 16 and 17, and SEQ
ID NOs: 18 and 19. For Exon 5, representative amplification
pairs include SEQ ID NOs: 20 and 21, and SEQ ID NOs: 20
and 38. For Exon 6, arepresentative amplification pair is SEQ
ID NOs: 22 and 23. For Exon 7, representative amplification
pairs include SEQ ID NOs: 24 and 25, and SEQ ID NOs: 39
and 25. For Exon §, representative amplification pairs include
SEQ ID NOs: 26 and 27, and SEQ 1D NOs: 41 and 42. For
Exon 9, arepresentative amplification pair is SEQ ID NOs: 28
and 29. For Exon 10, representative amplification pairs
include SEQ ID NOs: 30 and 31, and SEQ ID NOs: 30 and 40.
For Exon 11, a representative amplification pair is SEQ ID
NOs: 32 and 33. For the region comprising the IVS3+1 G>A
mutation described herein, a representative amplification pair
is SEQ ID NOs: 10 and 34.

Oligonucleotide probes or primers of the present invention
may be of any suitable length, depending on the particular
assay format and the particular needs and targeted sequences
employed. In general, the oligonucleotide probes or primers
are at least 12 nucleotides in length, preferably between 15
and 24 molecules, and they may be adapted to be especially
suited to a chosen nucleic acid amplification system. As com-
monly known in the art, the oligonucleotide probes and prim-
ers can be designed by taking into consideration the melting
point of hybridization thereof with its targeted sequence (see
below and in Sambrook et al., 1989, Molecular Cloning—A
Laboratory Manual, 2nd Edition, CSH Laboratories; Ausubel
etal., 1989, in Current Protocols in Molecular Biology, John
Wiley & Sons Inc., N.Y.).

“Nucleic acid hybridization” refers generally to the hybrid-
ization of two single-stranded nucleic acid molecules having
complementary base sequences, which under appropriate



US 7,960,111 B2

15

conditions will form a thermodynamically favored double-
stranded structure. Examples of hybridization conditions can
be found in the two laboratory manuals referred above (Sam-
brook et al., 1989, supra and Ausubel, et al. (eds), 1989,
Current Protocols in Molecular Biology, Vol. 1, Green Pub-
lishing Associates, Inc., and John Wiley & Sons, Inc., New
York) and are commonly known in the art. Hybridization to
filter-bound sequences under moderately stringent conditions
may, for example, be performed in 0.5 M NaHPO,, 7%
sodium dodecy! sulfate (SDS), 1 mM EDTA at 65° C., and
washing in 0.2xSSC/0.1% SDS at 42° C. (see Ausubel, et al.
(eds), 1989, Current Protocols in Molecular Biology, Vol. 1,
Green Publishing Associates, Inc., and John Wiley & Sons,
Inc., New York, at p. 2.10.3). Alternatively, hybridization to
filter-bound sequences under stringent conditions may, for
example, be performed in 0.5 M NaHPO,, 7% SDS, 1 mM
EDTA at 65° C., and washing in 0.1xSSC/0.1% SDS at 68° C.
(see Ausubel, et al. (eds), 1989, supra). In other examples of
hybridization, a nitrocellulose filter can be incubated over-
night at 65° C. with a labeled probe in a solution containing
50% formamide, high salt (5xSSC or 5xSSPE), 5xDen-
hardt’s solution, 1% SDS, and 100 pg/ml denatured carrier
DNA (i.e. salmon sperm DNA). The non-specifically binding
probe can then be washed off the filter by several washes in
0.2xSSC/0.1% SDS at a temperature which is selected in
view of the desired stringency: room temperature (low strin-
gency), 42° C. (moderate stringency) or 65° C. (high strin-
gency). Hybridization conditions may be modified in accor-
dance with known methods depending on the sequence of
interest (see Tijssen, 1993, Laboratory Techniques in Bio-
chemistry and Molecular Biology—Hybridization with
Nucleic Acid Probes, Part 1, Chapter 2 “Overview of prin-
ciples of hybridization and the strategy of nucleic acid probe
assays”, Elsevier, New York). The selected temperature is
based on the melting temperature (Tm) of the DNA hybrid
(Sambrook etal. 1989, supra). Generally, stringent conditions
are selected to be about 5° C. lower than the thermal melting
point for the specific sequence at a defined ionic strength and
pH. Of course, RNA-DNA hybrids can also be formed and
detected. In such cases, the conditions of hybridization and
washing can be adapted according to well-known methods by
the person of ordinary skill. Stringent conditions will be
preferably used (Sambrook et al., 1989, supra).

Probes or primers of the invention can be utilized with
naturally occurring sugar-phosphate backbones as well as
modified backbones including phosphorothioates, dithion-
ates, alkyl phosphonates and a-nucleotides and the like.
Modified sugar-phosphate backbones are generally taught by
Miller, 1988, Ann. Reports Med. Chem. 23:295 and Moran et
al., 1987, Nucleic acid molecule. Acids Res., 14:5019. Probes
or primers of the invention can be constructed of either ribo-
nucleic acid (RNA) or deoxyribonucleic acid (DNA), and
preferably of DNA.

The types of detection methods in which probes can be
used include Southern blots (DNA detection), dot or slot blots
(DNA, RNA), and Northern blots (RNA detection). Although
less preferred, labeled proteins could also be used to detect a
particular nucleic acid sequence to which it binds.

Although the present invention 1s not specifically depen-
dent on the use of a label for the detection of a particular
nucleic acid sequence, such a label might be beneficial, by
increasing the sensitivity of the detection. Furthermore, it
enables automation (the same can also be said of detection of
proteins using ligands such as antibodies). Probes can be
labeled according to numerous well-known methods (Sam-
brook et al., 1989, supra). Non-limiting examples of detect-
able markers include ligands, fluorophores, chemilumines-
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cent agents, enzymes, and antibodies. Other detectable
markers for use with probes, which can enable an increase in
sensitivity of the method of the invention, include biotin and
radionucleotides. It will be understood by the person of ordi-
nary skill that the choice of a particular label dictates the
manner in which it is bound to the probe.

As commonly known, radioactive nucleotides can be
incorporated into probes of the invention by several methods.
Non-limiting examples thereof include kinasing the 5' ends of
the probes using gamma >*P ATP and polynucleotide kinase,
using the Klenow fragment of Pol T of E. coli in the presence
of radioactive dNTP (e.g. uniformly labeled DNA probe
using random oligonucleotide primers in low-melt gels),
using the SP6/T7 system to transcribe a DNA segment in the
presence of one or more radioactive NTP, and the like.

As used herein, “oligonucleotides” or “oligos” define a
molecule having two or more nucleotides (ribo or deoxyribo-
nucleotides). The size of the oligo will be dictated by the
particular situation and ultimately on the particular use
thereof and adapted accordingly by the person of ordinary
skill. An oligonucleotide can be synthesized chemically or
derived by cloning according to well-known methods.

As used herein, a “primer” defines an oligonucleotide
which is capable of annealing to a target sequence, thereby
creating a double stranded region which can serve as an
initiation point for DNA synthesis under suitable conditions.

Amplification of a selected, or target, nucleic acid
sequence may be carried out by a number of suitable methods.
See generally Kwoh et al., 1990, Am. Biotechnol. Lab. 8:14-
25. Numerous amplification techniques have been described
and can be readily adapted to suit particular needs of a person
of ordinary skill. Non-limiting examples of amplification
techniques include polymerase chain reaction (PCR), ligase
chain reaction (LCR), strand displacement amplification
(SDA), transcription-based amplification, the Qp replicase
system and NASBA (Kwoh et al., 1989, Proc. Natl. Acad. Sci.
USA 86, 1173-1177; Lizardi et al., 1988, BioTechnology
6:1197-1202; Malek et al, 1994, Methods Mol. Biol,
28:253-260; and Sambrook et al., 1989, supra). Preferably,
amplification will be carried out using PCR.

Polymerase chain reaction (PCR) is carried out in accor-
dance with known techniques. See, e.g., U.S. Pat. Nos. 4,683,
195; 4,683,202, 4,800,159; and 4,965,188 (the disclosures of
all three U.S. patent are incorporated herein by reference). In
general, PCR involves, a treatment of a nucleic acid sample
(e.g., in the presence of a heat stable DNA polymerase) under
hybridizing conditions, with one oligonucleotide primer for
each strand of the specific sequence to be detected. An exten-
sion product of each primer which is synthesized is comple-
mentary to each of the two nucleic acid strands, with the
primers sufficiently complementary to each strand of the spe-
cific sequence to hybridize therewith. The extension product
synthesized from each primer can also serve as a template for
further synthesis of extension products using the same prim-
ers. Following a sufficient number of rounds of synthesis of
extension products, the sample is analyzed to assess whether
the sequence or sequences to be detected are present. Detec-
tion of the amplified sequence may be carried out by visual-
ization following EtBr staining of the DNA following gel
electrophoresis, or using a detectable label in accordance with
known techniques, and the like. For a review on PCR tech-
niques (see PCR Protocols, A Guide to Methods and Ampli-
fications, Michael et al. Eds, Acad. Press, 1990).

Ligase chain reaction (LCR) is carried out in accordance
with known techniques (Weiss, 1991, Science 254:1292).
Adaptation of the protocol to meet the desired needs can be
carried out by a person of ordinary skill. Strand displacement
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amplification (SDA) is also carried out in accordance with
known techniques or adaptations thereof to meet the particu-
lar needs (Walker et al., 1992, Proc. Natl. Acad. Sci. USA
89:392-396; and ibid., 1992, Nucleic Acids Res. 20:1691-
1696).

The term “vector” is commonly known in the art and
defines a plasmid DNA, phage DNA, viral DNA and the like,
which can serve as a DNA vehicle into which DNA of the
present invention can be cloned. Numerous types of vectors
exist and are well known in the art.

The term “expression” defines the process by which a gene
is transcribed into mRNA (transcription), the mRNA is then
being translated (translation) into one polypeptide (or pro-
tein) or more.

The recombinant expression vector of the present inven-
tion can be constructed by standard techniques known to one
of ordinary skill in the art and found, for example, in Sam-
brook et al. (supra). A variety of strategies are available for
ligating fragments of DNA, the choice of which depends on
the nature of the termini of the DNA fragments and can be
readily determined by persons skilled in the art. The vectors
of the present invention may also contain other sequence
elements to facilitate vector propagation (e.g. a replicon) and
selection in bacteria and host cells. In addition, the vectors of
the present invention may comprise a sequence of nucleotides
for one or more restriction endonuclease sites. Coding
sequences such as for selectable markers and reporter genes
are well known to persons skilled in the art.

A recombinant expression vector comprising a nucleic
acid sequence of the present invention may be introduced into
ahost cell, which may include a living cell capable of express-
ing the protein coding region from the defined recombinant
expression vector. The living cell may include both a cultured
cell and a cell within a living organism. Accordingly, the
invention also provides host cells containing the recombinant
expression vectors of the invention. The terms “host cell” and
“recombinant host cell” are used interchangeably herein.
Such terms refer not only to the particular subject cell but to
the progeny or potential progeny of such a cell. Because
certain modifications may occur in succeeding generations
due to either mutation or environmental influences, such
progeny may not, in fact, be identical to the parent cell, but are
still included within the scope of the term as used herein.

Vector DNA can be introduced into cells via conventional
transformation or transfection techniques. The terms “trans-
formation” and “transfection” refer to techniques for intro-
ducing foreign nucleic acid into ahostcell, including calcium
phosphate or calcium chloride co-precipitation, DEAE-dex-
tran-mediated transfection, lipofection, -electroporation,
microinjection and viral-mediated transfection. Suitable
methods for transforming or transfecting host cells can for
example be found in Sambrook et al. (supra), and other labo-
ratory manuals.

Recombinant production is useful for the preparation of
large quantities of the protein encoded by the DNA sequence
of interest. The protein can be purified according to standard
protocols that take advantage of the intrinsic properties
thereof, such as size and charge (i.e. SDS gel electrophoresis,
gel filtration, centrifugation, ion exchange chromato-
graphy .. . ). In addition, the protein of interest can be purified
via affinity chromatography using polyclonal or monoclonal
antibodies or other affinity-based systems (e.g. using a suit-
able incorporated “tag” in the form of a fusion protein and its
corresponding ligand). Suitable recombinant systems include
prokaryotic and eukaryotic expression systems, which are
known in the art.
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The term “allele” defines an alternative form of a gene
which occupies a given locus on a chromosome.

As commonly known, a “mutation” is a detectable change
in the genetic material which can be transmitted to a daughter
cell. As well known, a mutation can be, for example, a detect-
able change in one or more deoxyribonucleotide. For
example, nucleotides can be added, deleted, substituted for,
inverted, or transposed to a new position. Spontaneous muta-
tions and experimentally induced mutations exist. A mutant
polypeptide can be encoded from a mutant nucleic acid mol-
ecule. In addition, mutant proteins can be produced through
aberrant events during replication, transcription and/or trans-
lation. Frameshifting (the switching from a particular reading
frame to another) is such a mechanism that can modify the
sequence of the translated protein.

A compound is “substantially pure” when it is separated
from the components that naturally accompany it. Typically,
acompound is substantially pure when it is at least 60%, more
generally 75% or over 90%, by weight, of the total material in
asample. Thus, for example, a polypeptide that is chemically
synthesized or produced by recombinant technology will
generally be substantially free from its naturally associated
components. A nucleic acid molecule is substantially pure
when it is not immediately contiguous with (i.e., covalently
linked to) the coding sequences with which it is normally
contiguous in the naturally occurring genome of the organism
from which the DNA of the invention is derived. A substan-
tially pure compound can be obtained, for example, by extrac-
tion from a natural source; by expression of a recombinant
nucleic acid molecule encoding a polypeptide compound; or
by chemical synthesis. Purity can be measured using any
appropriate method such as column chromatography, gel
electrophoresis, HPLC, etc.

As used herein, the terms “molecule”, “compound”,
“agent”, or “ligand” are used interchangeably and broadly to
refer to natural, synthetic or semi-synthetic molecules or
compounds. The term “molecule” therefore denotes for
example chemicals, macromolecules, cell or tissue extracts
(from plants or animals) and the like. Non-limiting examples
of molecules include nucleic acid molecules, peptides, anti-
bodies, carbohydrates and pharmaceutical agents. The agents
can be selected and screened by a variety of means including
random screening, rational selection and by rational design
using for example protein or ligand modelling methods such
as computer modelling.

A further aspect of the invention provides an antibody that
recognizes an altered NALP7 polypeptide of the invention.
Antibodies may be recombinant, e.g., chimeric (e.g., consti-
tuted by a variable region of murine origin associated with a
human constant region), humanized (a human immunoglo-
bulin constant backbone together with hypervariable region
of animal, e.g., murine, origin), and/or single chain. Both
polyclonal and monoclonal antibodies may also be in the
form of immunoglobulin fragments, e.g., F(ab)', Fab or Fab'
fragments. The antibodies of the invention are of any isotype,
e.g., IgG or IgA, and polyclonal antibodies are of a single
isotype or a mixture of isotypes. In general, techniques for
preparing antibodies (including monoclonal antibodies and
hybridomas) and for detecting antigens using antibodies are
well known in the art.

Antibodies against the altered NALP7 polypeptide of the
present invention are generated by immunization of a mam-
mal with a partially purified fraction comprising altered
NALP7 polypeptide. Such antibodies may be polyclonal or
monoclonal. Methods to produce polyclonal or monoclonal
antibodies are well known in the art. For a review, see Harlow
and Lane (1988) and Yelton et al. (1981), both of which are
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herein incorporated by reference. For monoclonal antibodies,
see Kohler and Milstein (1975), and Campbell, 1984, In
“Monoclonal Antibody Technology: Laboratory Techniques
in Biochemistry and Molecular Biology”, Elsevier Science
Publisher, Amsterdam, The Netherlands.

The antibodies of the invention, which are raised to a
partially purified fraction comprising altered NALP7
polypeptide of the invention, are produced and identified
using standard immunological assays, e.g., Western blot
analysis, dot blot assay, or ELISA (see, e.g., Coligan et al.
(1994), herein incorporated by reference). The antibodies are
used in diagnostic methods to detect the presence of a altered
NALP7 polypeptide and activity in a sample, such as a tissue
or body fluid. The antibodies are also used in affinity chro-
matography for obtaining a purified fraction comprising the
altered NALP7 polypeptide and activity of the invention.

Accordingly, a further aspect of the invention provides (i) a
reagent for detecting the presence of altered NALP7 polypep-
tide and activity in a tissue or body fluid; and (ii) a diagnostic
method for detecting the presence of altered NALP7 polypep-
tide and activity in a tissue or body fluid, by contacting the
tissue or body fluid with an antibody of the invention, such
that an immune complex is formed, and by detecting such
complex to indicate the presence of altered NALP7 polypep-
tide and activity in the sample or the organism from which the
sample is derived.

Those skilled in the art will readily understand that the
immune complex is formed between a component of the
sample and the antibody, and that any unbound material is
removed prior to detecting the complex. It is understood that
an antibody of the invention is used for screening a sample,
such as, for example, blood, plasma, lymphocytes, cere-
brospinal fluid, urine, saliva, epithelia and fibroblasts, for the
presence of an altered NALP7 polypeptide.

For diagnostic applications, the reagent (i.e., the antibody
of the invention) is either in a free state or immobilized on a
solid support, such as a tube, a bead, or any other conventional
support used in the field. Immobilization is achieved using
direct or indirect means. Direct means include passive
adsorption (non-covalent binding) or covalent binding
between the support and the reagent. By “indirect means” is
meant that an anti-reagent compound that interacts with a
reagent is first attached to the solid support. Indirect means
may also employ a ligand-receptor system, for example,
where a molecule such as a vitamin is grafted onto the reagent
and the corresponding receptor immobilized on the solid
phase. This is illustrated by the biotin-streptavidin system.
Alternatively, a peptide tail is added chemically or by genetic
engineering to the reagent and the grafted or fused product
immobilized by passive adsorption or covalent linkage of the
peptide tail.

The present invention also relates to a kit for diagnosing a
condition of the female reproductive system, or a predisposi-
tion to contracting same, comprising suitable means to detect
the above-mentioned alteration, such as a probe, primer (or
primer pair), or immunological reagent (e.g. antibody) in
accordance with the present invention. For example, a com-
partmentalized kit in accordance with the present invention
includes any kit in which reagents are contained in separate
containers. Such containers include small glass containers,
plastic containers or strips of plastic or paper. Such containers
allow the efficient transfer of reagents from one compartment
to another compartment such that the samples and reagents
are not cross-contaminated and the agents or solutions of each
container can be added in a quantitative fashion from one
compartment to another. Such containers may for example
include a container which will accept the test sample (DNA,
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protein or cells), a container which contains the primers used
in the assay, containers which contain enzymes, containers
which contain wash reagents, and containers which contain
the reagents used to detect the indicator products. In an
embodiment the kit further comprises instructions for diag-
nosing a condition of the female reproductive system, or a
predisposition to contracting same.

In another aspect, the invention relates to the use of a
NALP7-defective immune cell (e.g., having a mutated [e.g,,
comprising an alteration described herein] or disrupted
NALP7 gene, lacking a NALP7 gene, or having been treated
or engineered for decreased NALP7 expression or function
[e.g., via NALP7-targeted RNA interference or antisense oli-
gonucleotides]) in screening assays that may be used to iden-
tify compounds that are capable of restoring defective
immune function associated with a female reproductive con-
ditionnoted herein. In some embodiments, such an assay may
comprise the steps of (a) providing a test compound; (b)
providing a a NALP7-defective immune cell; and (c) deter-
mining cytokine release in the presence versus the absence of
the test compound. An increase in cytokine release in the
presence versus the absence of the compound is indicative
that the compound is capable of restoring defective immune
function associated with a female reproductive condition.

The above-mentioned immune cell may be for example a
peripheral blood mononuclear cell (PBMC), lymphocyte or
monocyte. The above-mentioned cytokine may be for
example interleukin-1 (IL-1p) or TNF alpha (TNFa).

Cytokine release may in embodiments be measured in
response to a suitable stimulus, such as in response to bacte-
rial lipopolysaccharide (LPS) as described in the Examples
below.

The above-noted assays may be applied to a single test
compound or to a plurality or “library” of such compounds
(e.g. a combinatorial library). Any such compounds may be
utilized as lead compounds and further modified to improve
their therapeutic, prophylactic and/or pharmacological prop-
erties.

Such assay systems may comprise a variety of means to
enable and optimize useful assay conditions. Such means
may include but are not limited to: suitable buffer solutions,
for example, for the control of pH and ionic strength and to
provide any necessary components for optimal stability (e.g.
protease inhibitors) of assay components, temperature con-
trol means for optimal activity and or stability of assay com-
ponents, and detection means to enable the detection of the
indicator product. A variety of such detection means may be
used, including but not limited to one or a combination of the
following: radiolabelling (e.g. **P, 1*C, *H), antibody-based
detection, fluorescence, chemiluminescence, spectroscopic
methods (e.g. generation of a product with altered spectro-
scopic properties), various reporter enzymes or proteins (e.g.
horseradish peroxidase, green fluorescent protein), specific
binding reagents (e.g. biotin/(streptavidin)), and others.

The present invention is illustrated in further details by the
following non-limiting examples.

EXAMPLES
Example 1
Methods

Mutation screening and analysis. Genomic structure of the
screened genes were obtained from publicly available data-
bases (http://genome.ucsc.edu/) and the primers flanking pre-
dicted exons, exon/intron boundaries and 5' and 3'UTRs were
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designed using Primer Select v5.05 (DNAStar). Exons were
PCR amplified, visualized on 2% agarose gels stained with
ethidium bromide, and sequenced directly using a 3730XL
DNA Analysis System (Applied Biosystems). Sequences
were aligned using SeqManll v5.05 and screened for muta-
tions.

RT-PCR. Total RNAs was extracted from EBV trans-
formed lymphoblast cell lines using Trizol (Invitrogen).
Three micrograms of total RNA were reverse-transcribed
using 200 units of M-MLV Reverse Transcriptase (Invitro-
gen) with RNA Guard RNase Inhibitor (Amersham) in a total
volume of 50 ul. Five microliters of this preparation were then
PCR amplified according to standard protocols. Sequencing
of ¢cDNA fragments were done on direct PCR products or
after purification of the appropriate bands and cloning using
the TOPO TA™ Cloning Kit (Invitrogen).

Example 2
Fine Mapping of the HM Candidate Region

To identify the defective gene associated with recurrent
HMs, applicant screened all the predicted exons of the 53
genes present in the reported hypothetical 1.1-Mb minimal
interval (Sensi et al.; Hodges et al.). However, applicant did
not find any mutations in this region. Applicant thus con-
firmed that the proximal boundary of the reported 1.1-Mb
minimal interval is incorrect. Using a proximal boundary
identified in family MoLbl as a 1.29-Mb region between
D198924 and D198926 (Moglabey et al., 1999), applicant
identified herein nine new polymorphic markers from the
available genomic DNA sequences and genotyped them in
MoLb1. This analysis defined marker 11515-31 as the proxi-
mal boundary of the HM candidate region (FI1G. 1). This new
definition of the proximal boundary added a cluster of killer-
cell immunoglobulin-like receptors (KIR) genes (7 to 14
genes depending on haplotypes), two KIR-related genes,
NCR1, and FCAR, and NALP7. Genotyping of an additional
family, MoPa61 previously reported by Mazhar and Janjua
(1995) with 23 polymorphic markers from 19q13.4 demon-
strated its linkage to this region and defined a single nucle-
otide polymorphism (SNP) located 16 bases upstream exon 3
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of gene COX6B2 (NM__144613) as the distal boundary ofthe
minimal HM candidate region (FIG. 2). Based on data from
MoLb1 and MoPa61, applicant fine mapped the HM candi-
date region to 0.65-Mb between 11515-31 and COX6B2ex3.

Example 3
Mutation Analyses

By screening the additional genes identified by the new
definition of the proximal boundary herein, applicant identi-
fied in NALP7 (also called PYPAF3) two different mutations
affecting the invariant G of the GT splice donor site at the
junction of exon 3/intron 3 (IVS3+1G>A) in a patient from
MoLbl (FIG. 3a) and at the junction of exon 7/intron 7
(IVS7+1G>A) in a patient from MoPa61 (FIG. 4). The muta-
tion in family MoLbl abolishes a recognition site for the
restriction enzyme BstN1that applicant used to detect the
mutation in the other members of the family (FIG. 3b) and in
100 control women (with 5 to 16 children) from various
ethnic groups. In family MoPa61, IVS7+1G>A. the mutation
was investigated in the other members of the family and
controls by DNA sequencing (FIG. 4). Both mutations seg-
regate with the disease phenotype in their respective families
and were not found in the 200 control chromosomes screened.
In family MoGe2, applicant identified in exon 5, aC to T
change substituting an arginine for a tryptophan at amino acid
693, R693W (FIG. 4), a conserved residue in chimpanzee and
cow NALP7 as well as in human, cow, and dog NALP2. By
DNA sequencing, it was found that this change co-segregates
with the disease status in MoGe2 and is not present on 274
chromosomes from control women with five to sixteen chil-
dren.

To assess the role of NALP7 in recurrent molar pregnancies
occurring in single-family members that are nothomozygous
at 19q13.4 markers and could not be investigated for linkage
to 19q13.4 (because of the absence of other female siblings
with known pregnancy outcomes in the family), applicant
screened NALP7 in eight such cases and identified additional
set of five new mutations, C399Y, E99X, C84Y, K379N, and
D657V that were not found in controls. Mutations, clinical
data, and coding DNA polymorphisms found in the different
families and patients are summarized in Table 1.

TABLE 1

Summary of mutations, ethnic origin, and clinical manifestations of the patients

Nucleotide Amino acid Clinical manifestations
Family Population Location  change change and outcomes Reference
Familial cases of recurrent moles
MoLbl Lebanese Intron3  IVS3+1G>A NP, SB, SA, CHM, PHM,  Seoud et al, 1995, Helwani et al.,
PTD, preeclampsia 1999
MoPa6l  Pakistani Imron7  IVS7+1G>A SA, CHM Mazhar and Janjua 1995
MoGe2 German  Exon5 2077C>T R693W CHM Kircheisen and Ried, 1994
MoCh76  Chinese  Exon 3 365G > T E99X SB, CHM Present study
Exon 5 2040A >T D657V
Single family member with recurrent moles
MoCh71  Chinese  Exon 2 321G >A caay 2 CHMs Present study
Heterozygous
MoCh73  Chinese  Exon4 1207G>C K379N 2 CHMs, 1 PHM Present study
Heterozygous
MoCa57 Moroccan Exon4 1266G > A C399Y SA, BO, TP + CHM Present study
Heterozygous

With reference to Table 1, the phenotype of the conceptuses were as reported in the original papers listed under Reference. Nucleotide positions are given according
to RefSeq mRNA NM_ 206828, amino acid positions according to Q8WX94. NP, normal pregnancy; SB, stillbirth; SA, spontaneous abortion; CHM, complete
hydatidiform mole, PHM, partial hydatidiform mole PTD, persistent trophoblastic disease; BO, blighted ovum; TP, twin pregnancy.
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Example 4

Expression of NALP7 in Normal Tissues

A recent study has reported NALP7 expression in a broad 5
range of normal adult tissues (Kinoshita et al., 2005). To
investigate the role of NALP7 in the pathology of moles, a
disease caused by a maternal defective gene, applicant inves-
tigated its transcription by RT-PCR in normal human uterus
and ovary using two combinations of primers located in exons
6 and 8, and in exons 8 and 11. Applicant identified two
NALP?7 transcripts, V1 and V2, in both tissues and also in
EBV lymphoblastoid cell lines from normal subjects, and first
trimester chorionic villi. By DNA sequencing, we found that
V1 and V2 are due to the exclusion or inclusion of exon 10,
respectively.

Exaniple 5
20
Effect of the Splice Mutations on NALP7
Transcription

The two splice mutations identified herein affect exons 3
and 7 (these exons are present in all reported transcriptional 25
isoforms). Using GENSCAN (http://genes.mit.edu/GEN-
SCAN_.html), the splice mutation IVS3+1G>A was predicted
to result in the skipping of exon 3, while SSPNN (http://
www.fruitfly.org/seq_tools/splice.html) analysis, predicts
the activation and usage of a cryptic intronic splice site
located 4-bp downstream of exon 3. Using both programs,
GENSCAN and SSPNN, the splice mutation IVS7+1G>A is
predicted to lead to the skipping of exon 7. Primers located in
exons 6 and 8 amplified a large fragment (~1 kb) in the three
patients from MoPa61, that does not correspond to the size of
the genomic fragment (2635 bp) between the two primers
(FIG. 5). This fragment was observed only after reverse tran-
scription and was not present in 5 normal control subjects.
Applicant cloned and sequenced this fragment and found itto
correspond to the inclusion of the entire intron 7. The inclu-
sion of intron 7 is expected to add next to exon 7 only one
amino acid, a serine, followed by a stop codon, TAA, leading
to a shorter protein of 824 amino acids.

30

Examiple 6 ®
Primers for PCR Amplification of Regions of
NALP7
50

Exon 1:
PCR
Fwd: NALP7exla
(SEQ ID NO: 6) 55
GCCCAATTACAGCCAARATCCCTGAG

Rev: NALP7exlb
Product Size: 604 bp

(SEQ ID NO: 7)
GGCCGAGGCAGACAGATTACCTAAA 60
Sequencing
NALP7exla
(gee SEQ ID NO: & above)
NALP7Rev2

(SEQ ID NO: 35)
TCCTTCCAGCATCCTCGCAC 65

24

-continued
Exon 2:
PCR
NALP7ex2-fwd

(SEQ ID NO:

ACCGTGCTGGGCCAGATTTTCAGT

NALPex3-rev
Product size: 777 bp

(SEQ ID NOs: 9;

GCAGAGGTTGCAATGAGCAGAGACG

Sequencing
NALP7ex2-fwd
(see SEQ ID NO: 8 above)

NALP7ex2rev2
(SEQ ID NO:
ATGACCAGGACACCCCAGGTTCTA
Exon3:
PCR
NALPex3-fwd
(SEQ ID NO:

CCACCATGCCTGGCTGACACTTTAT

NALPex3-rev
Product gize: 340 bp

(SEQ ID NOs: 11;

GCAGAGGTTGCAATGAGCAGAGACG

Sequencing
NALP7ex3-fwd
(see SEQ ID NO: 10 above}

NALP3ex2rev2
(SEQ ID NO:
CACCTTGCATGCTCTCAAACACCA
Exon 4:
1-PCR
NALP7ex4-1 fwd
(SEQ ID NO:

GTAGTGGCTCCGTCTCTGCTCATTG

NALP7ex4-1 rev
Product Size: 737 bp

(SEQ ID NO:

AGGCCATCGACCACGAACAGGATTC

Sequencing
NALP7ex4-1 fwd
(see SEQ ID NO: 12 above)

NALP7ex4-1 rev
(see SEQ ID NO: 13 above)

2-PCR
NALPex4-2 fwd

(SEQ ID NO:

GACGACGTCACTCTGAGAAACCAAC

NALPex4-2 rev
Product size: 757 bp

(SEQ ID NO:

TGCAGAGGAAACGCAGGAACAGC

Sequencing
NALPex4-2 fwd
(see SEQ ID NO: 14 above)

NALPex4-2 rev
(see SEQ ID NO: 15 above)

3-PCR
NALP7ex4-3 fwd

(SEQ ID NO:

TTTGCTGAAGAGGAAGATGTTACCC

8

11)

36)

10)

9)

37)

12)

13)

14)

15)

16)
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-continued
NALP7ex4-3 rev
Product size: 722 bp
(SEQ ID NO:
CGAGGCCGAATAAGAAGTGTCCTAC

Sequencing
NALPe7x4-3 fwd
(gsee SEQ ID NO: 16 above)
NALP7ex4-3 rev
(gsee SEQ ID NO: 17 above)
4-PCR
NALP7ex4-4 fwd

(SEQ ID NO:
GTGGGCGCAGATGTCCGTGTTC

NALP7ex4-4 rev
Product gize: 803 bp

(SEQ ID NO:
CCTAATTGCCAAGTCGTGTCTCC

Sequencing
NALP7ex4-4 fwd
(see SEQ ID NO: 18 above)
NALP7ex4-4 rev
(see SEQ ID NO: 19 above)
Exon 5:
PCR
NALP7ex-5 fwd

(SEQ ID NO:
GGTCTCAGTTTCTAGCCCAAGTT

NALP7ex-5 rev
(SEQ ID NO:
ACACGGTGAAAACCTGTCTGTGC

Sequencing
NALP7ex-5 fwd
(see SEQ ID NO: 20 above)

NALP7ex5rev2_Seq
Product size: 839 bp

17)

18)

19)

20)

21)

(SEQ ID NO: 38)

CAAGAAGCTTAGTCATCGTT

Exon 6:
PCR
NALP7ex6-fwd
(SEQ ID NO:
CCACTGCACCCGGCCARGAACTT

NALP7ex6-rev
Product size: 597 bp

(SEQ ID NO:
GCTGGGGGCCACTGCTCTCAATC

Sequencing
NALP7ex6-fwd
(see SEQ ID NO: 22 above)

NALP7ex6-rev
(see SEQ ID NO: 23 above)

Exon 7:
PCR
NALP7ex7-fwd
(SEQ ID NO:
GATCACGCCTTTGCATTCCAGACTG

NALP7ex7-rev
Product size: 471 bp

(SEQ ID NO:
AACTCAGATGATCCGCCCACCTCTC

22)

23)

24)

25)
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26

-continued
Sequencing
NALP7ex7Seq

(SEQ ID NO:

AGCTGATAGGGTATACTCTG

NALP7ex7-rev
(see SEQ ID NO: 25 above)

Exon 8:
PCR
NALP7ex8 fwd

(SEQ ID NO:

AARAACAACACCTGTGTCCTGTGATG

NALP7ex8 rev
Product gize: 849 bp

(SEQ ID NO:

TTAARCATGTTTCTACCTGTATCTGC

NALP7ex8f2

(SEQ ID NO:

TGGCCATGATGACTCCCACAGG

NALP7ex8r2
Product gize: 418 bp

(SEQ ID NO:

CCAGGTTTTTARAAGTTACATTTG

Sequencing
NALP7ex8f2
(see SEQ ID NO: 26 above)

NALP7ex8r2
(see SEQ ID NO: 27 above}

Exon 9:
PCR
NALP7ex9-a

(SEQ ID NO:

CTTCACAGGGCGTTAGCCAGAGG

NALP7ex9b
Product size: 456 bp

(SEQ ID NO:

CCAGCCCGGGAAAGATGACAAGA

Sequencing
NALP7ex9%9-a
(see SEQ ID NO: 28 above)

NALP7ex9b
(see SEQ ID NO: 29 above)

Exon 10:
PCR
NALP7exl0Oafwd

(SEQ ID NO:

AAGGTGCTGGGGCTACAGGTGTCT

NALP7exl0arev
Product gize: 787 bp

(SEQ ID NO:

GCCAACATGGTGAAACCCCTCTC
Sequencing

NALP7exlO0afwd

(see SEQ ID NO: 30 above}

NALP7exl0aseq r

(SEQ ID NO:

AAACCCATACCTGAGTAT

Exon 11:
PCR
NALP7ex11 fwd

(SEQ ID NO:

CTGTCCCCCAGAARATCCCAAAAAC

39)

26)

27)

41)

42)

28)

29)

30)

31)

40)

32)
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-continued
NALP7exll rev
Product size: 588 bp

(SEQ ID NO: 33)

CAACCGAATCATCCCTGARACTTC

Sequencing
NALP7exll fwd

(gsee SEQ ID NO: 32 above)

NALP7exll rev

(gsee SEQ ID NO: 33 above)

To assess the IVS3+1G>A mutation using the restriction
enzyme BstN1, the following primers were used to amplify a
204 bp fragment that was digested with the enzyme:

(SEQ ID NO:
CCACCATGCCTGGCTGACACTTTAT

10)
NALPex3-fwd

(SEQ ID NO:
CAAACACCAAACTCATGACCATA

34)
NALPex3b2
Product size: 204 bp

Example 8

Cytokine Release in Peripheral Mononuclear Cells
from Patients with Mutations in NALP7

The ability of peripheral blood mononuclear cells (PB-
MCs) harbouring homozygous NALP7 mutations to secrete
interleukin-1f (IL-1p) and TNF alpha (TNFea.) in response to
stimulation with bacterial lipopolysaccharide (LPS) was
assessed. PBMCs were isolated from patients with NALP7
mutations (MoLbl with TVS3+1G>A and MoGe2 with
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R693W) and control subjects using Ficoll gradient, stimu-
lated with 100 ng/mL of LPS for twenty hours and the super-
natants were collected for cytokine quantification using
ELISA. Applicant found that the concentration of IL-1f and
TNFo in the supernatant of patient” PBMCs was significantly
lower than that of controls (FIGS. 9 and 10).

Although the present invention has been described herein-
above by way of specific embodiments thereof, it can be
modified, without departing from the spirit and nature of the
subject invention as defined in the appended claims. Through-
out this application, various references are referred to
describe more fully the state of the art to which this invention
pertains. The disclosures of these references are hereby incor-
porated by reference into the present disclosure.

REFERENCES

Helwani, M. N. et al., Hum Genet 105, 112-5 (1999).

Hodges, M. D., Rees, H. C., Seckl, M. J., Newlands, E. S.
& Fisher, R. A., J Med Genet 40, €95 (2003).

Kinoshita, T., Wang, Y., Hasegawa, M., Imamura, R. &
Suda, T., J Biol Chem 280, 21720-5 (2005).

Kircheisen R, Ried T, Hum Reprod 9:1783 (1994).

Mazhar, S. & Janjua, S., J Pakistan Inst Med Sci 6, 383-6
(1995).

Moglabey, Y. B. et al., Hum Mol Genet 8, 667-71 (1999).

Okada, K. et al., Cancer Sci 95, 949-54 (2004).

Sensi, A. et al., Eur J Hum Genet 8, 641-4 (2000).

Seoud M, Khalil A, Frangieh A, Zahed L, Azar G,
Nuwayri-Salti N., Obstet Gynecol 86:692, (1995).

Silver, R. M., Lohner, W. S., Daynes, R. A., Mitchell, M. D.
& Branch, D. W., Biol Reprod 50, 1108-12 (1994).

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 44
<210>
<211>
<212>

<213>

SEQ ID NO 1

LENGTH: 18242

TYPE: DNA

ORGANISM: Homo sapiens

<400> SEQUENCE: 1

ttcttecagec ttaacctaay gtctcatact cggagcacta

tggactetge agacecttet ggagcagcetyg aacgaggatg

cttttatggyg ctttteccct cgaagacgtyg ctacagaaga

gaggctgaty gcaagaaact ggcagaaatt ctggtcaaca

aggaatgcga ctgtgaacat cttggaagag atgaatctca

aaggctgaga tgatgggtaa gtagaaccty

gggtgtcctyg

ttttttttty agatggagtc tcgttetgte geccaggetyg

gtggcgagat ctgggctcac tgcaacctcce

gcctetgggt

agcctocgga gtagetggga ttacaggegt gtttcaccac

tttgtatttt tagtagagat ggggttttyge catgttggee

accttgtgat ccgceccacct cagcectteca aagtgetgtg

tgcctggety acactttatyg tacaataatg tctgatttac

aggcttacat ctaagtattt tacagaggac ggacaggtgc

tgacatcgcec
aattaaagag
ccecatggte
cctecteaga
cggaattgtyg
gtcatttttte
gagtgtaagg
tcaagtgatt
acctggctaa
aggctggtet
attacaggca
gaagtgtaaa

aagaaataga

ccagctagay 60

tttcaaatce 120

tgaggtggaa 180

aaattggata 240
taagatggca 300

o4 vl o8 ol ol of o of oh of 360

ctggagtgca 420
Cctcctatcte 480
ttetetette 540
tgatctecty 600
tgagccacca 660
ttactgtgtce 720

taatcctgag 780
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ctgggagaty cagaagaaga cteggagtta gcaaagecag gtgggtaaat acggtectat 840
ggtcatgagt ttggtgtttg agagcatgca aggtgcatca cttettectg gttttattea 900
tttctggtag tttttttttt ttttgagacyg gaatcttgcet ctgtagecca ggctggagty 960
tagtggctece gtetetgete attgecaacct ctgectcceeg ggttcaagca attcetetgee 1020
tcagectect gagtagecegg gattacagge ggcecgecact acccecaget aatgttttgt 1080
atttttagta gagatggggt ttcactatct tggccaggcet ggtcttgaac tectgaccte 1140
aagtgatcca cccaccttgg ccteccaaag tgcegggatt acaagcatga gacaccegtge 1200
ctggeccctcea tttetggtac ttgacaaaat aattcagaaa atcatcatca tcaacctcaa 1260
ctgtecctatg ggctgtcact gcaggtgaaa aggaaggatg gagaaattca atggagaaac 1320
agtctttggt ctggaagaac accttttgge aaggagacat tgacaatttc catgacgacg 1380
tcactctgag aaaccaacgg ttcattccat tecttgaatce cagaacaccce aggaagctaa 1440
caccttacac ggtggtgety cacggccceg caggegtggg gaaaaccacy ctggccaaaa 1500
agtgtatgct ggactggaca gactgcaacc tcagcccgac gctcagatac gegttcetacce 1560
tcagectgcaa ggagetcage cgcatgggece cctgecagttt tgcagagcetg atctccaaag 1620
actggcctga attgcaggat gacattccaa gcatcctage ccaagcacag agaatccetgt 1680
tecgtggtega tggecttgat gagctgaaag tcccacctgg ggcgetgatce caggacatcet 1740
gceggggacty ggagaagaag aagccggtge cegtecteoct ggggagtttg ctgaagagga 1800
agatgttacc cagggcagec ttgctggteca ccacgeggee cagggcactyg agggacctece 1860
agctectgge gcagcageeg atctacgtaa gggtggaggyg cttoctggag gaggacagga 1920
gggcctattt cctgagacac tttggagacg aggaccaagce catgcegtgec tttgagetaa 1980
tgaggagcaa cgcggcectyg tteccagetgg geteggecce cgeggtgtge tggattgtgt 2040
gcacgactct gaagctgcag atggagaagg gggaggacce ggtccccace tgectcacce 2100
gcacggggcet gttecctgegt ttectetgea gecggttece gcagggegea cagctgeggg 2160
gcgegetgeyg gacgctgage ctectggecg cgcagggect gtgggcgcag atgtceecgtgt 2220
tccaccgaga ggacctggaa aggctcegggg tgcaggagtce cgaccteccegt ctgttectgg 2280
acggagacat cctcecgeccag gacagagtct ccaaaggctg ctactccttce atccacctca 2340
gcttccageca gtttctcact gccctgttet acgccecctgga gaaggaggag ggggaggaca 2400
gggacggcca cgcctgggac atcggggacg tacagaaget gotttcegga gaagaaagac 2460
tcaagaaccc cgacctgatt caagtaggac acttcttatt cggcctecget aacgagaaga 2520
gagccaagga gttggaggcc acttttggct gceccggatgtce accggacatc aaacaggaat 2580
tgctgcaatg caaagcacat cttcatgcaa ataagccctt atccgtgacc gacctgaagg 2640
aggtcttggg ctgcctgtat gagtctcagg aggaggagct ggcgaaggtg gtggtggcecc 2700
cgttcaagga aatttctatt cacctgacaa atacttctga agtgatgcat tgttccttca 2760
gcctgaagca ttgtcaagac ttgcagaaac tctcactgca ggtagcaaag ggggtgttcce 2820
tggagaatta catggatttt gaactggaca ttgaatttga aaggtaagaa ctgttttccc 2880
atcccacgct ccactaggaa gaggccagcg tctectttge cctgtegett actgtcagaa 2940
tttcectetg getggactte tttecagett catgttcaac gtggagacac gacttggcaa 3000
ttaggaattg gggcttttta tttttgagac ggagtctcge tctgtceccce aggctggagt 3060
gcagtggcge gatcttggcet cactgcaacc tccgectcce gggttcaagt gattctectg 3120
cctcagecte ccgagtaget gggactatgg gecgtgcacca ccttgcecgg ttaattattt 3180
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tatttttttyg tagagatggg ggtctcagtt tctageccaa gttggtetta aactcetggg 3240
ctcaagtgat cttecccactt tggectageca aagtgttggg attacaggca tgagecacct 3300
cactcagect tatctattat tttatttttt ttgtaaaact taagatctat actggtagca 3360
aagcatgtga tgcaatattg tttactatag acactgtttt aggttggtgc aaaagtaatt 3420
gtggtttttyg ccattgaaat gtggtttgca gatgcccate tcaccatgeca ggtactagte 3480
ctaagagatg aacgtgtgtt ctecctgecagg tgcacttacce taaccattec gaactggget 3540
cggcaggate ttegetcetet tcegectetgg acagatttet getetetett cagctcaaac 3600
agcaacctca agtttctgga agtgaaacaa agcttcctga gtgactette tgtgeggatt 3660
ctttgtgacc acgtaacceg tagcacctgt catctgcaga aagtggagta agtagaagcet 3720
catcttgcaa ggaagaccct gaacgatgac taagcettctt gtacttttgt tttttaaatt 3780
tggaaatgtg ctgtttcatc tccatgtatt tggggatttt ccagetgtet tttttttttt 3840
tttttttttt ggtgagacgg agatttacte ttgttgccca ggctggagtg caatggegeyg 3900
atctcagete actgecatccet ccacctecca ggttcaagca attcteetge ctecagectec 3960
cgagtagetg ggattacagg catgtgecac cttgeccecgge taattttgta cttttagceac 4020
agacaggttt tcaccgtgtt gcccaggetg atctcgaget cctgacctceca ggtgatttge 4080
ctgcectegge cttecaaagt gectgggatta taggcatgag ccgctgcacce tggececttt 4140
tttatttttt attttttetyg agacagagtt tcactctgte acctaggcege tggagtgcaa 4200
tgacttaatc ttgtgttttt agtagaggtg gaattttcte catcttggec aggcttgtet 4260
cgaactcetg acctaaggtg atgegectge cteggtette gaaagtgetg ggattacagg 4320
catgagccac catgectgge cccagctate ttttttttgg tttgttttgt taccaaaaca 4380
aaccaaaaag taggtacaag tacaggttag ttacacaggt aaccgtgtgt cataggagtt 4440
tgttgtacag attattttgt cacccaagta ttaagcctag taccccttag ttgtttttec 4500
tgatcctetg cttettgact tttttttttt tttttgagac agtctcegeta tgtteccccag 4560
gctggagtgce agtgcagcaa tctcggctca ctgcaagccce tgectcccgg gttcatgeca 4620
ttctectgee tcagectecee gagtagetgg gactacaggce gcccgcecacce acgcccggcet 4680
agttttttgt aattttagta aagacggggt ttcaccgtgt tagccaggat ggtcttgatc 4740
tcctgaccte gtgatccacce cgccteggece tcggectcoce aaagtgetgg gattacaggce 4800
gtgagccacc acacccggeg aatttttttt tettttgaga tggagtcttg ctctgttgece 4860
caggctggag tgcagtggtg cggtctcgge tcactgcaac ctctgcectee tggattcaag 4920
tgattctecct acctcagect cccgaatacc tgggactaca agcatgecccce tccatgtgca 4980
gctaattttt gtatttttag tagagacggg gcttccccat gttggccagg ctggtctega 5040
actcctgacce tcaggcgatc tgcctgecte ggccccaget aatttatttt ttgtagagat 5100
ggagtttcac catgttgccc aggttggtct cagactcctyg acctcaggtt atcctectge 5160
ctcagcctee caaagtgctyg gggttacaga cacgagccac tgcaccceggce caagaacttce 5220
taataatttc taaatgtgaa acagcttttt gtttatacat gcctccacac aatgtgagta 5280
ttaatcactc caagtggaat ctcttctgct tttcecctagg attaaaaacg tcacccctga 5340
caccgcgtac cgggacttct gtcttgettt cattgggaag aagaccctca cgcacctgac 5400
cctggcaggg cacatcgagt gggaacgcac gatgatgctg atgctgtgtg acctgctcag 5460
aaatcataaa tgcaacctgc agtacctgag gtgggtctca cggtcacggc tcteccccagce 5520
acctggagtc cactgcaccg tgttgctggg ggatctagga aaaagggtaa ccactccaga 5580
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tgecgtecca gacagggaat gtattectca aacaggectg tgtgggggag tcggectete 5640
ctetttecee caccagettg tettetgtgt tgcataacca getatecatg caaagaaaca 5700
ccccgaatte tgtgetgggt tcecagettta gggacatget attectgact gcaccttgece 5760
taattgttgyg gattgagagce agtggceccee agecttttet gecacegeggg ccggttttge 5820
acaagacagt ttttteccaca gacgggtttg ggggtagttt tgggatgaaa ctgttegate 5880
tcagatcagg cacaggagcet aatcgttggt gectgatcct atggagtgeca tgatcctege 5940
actttgggag cctgaggaga atggatcatc aatctcagat catcaggagt taggtattca 6000
taaggagcat gcaaccttet ctgcactcaa tgagaatctt tttttttttt ttttttettt 6060
gagacagttt tattcttgte acccaggctg gagcgcagty gcegegatctce gttcactgea 6120
acctececgect cectgggttea agcagttetg cctcagette ccgagtaget ggggttacag 6180
gcegtgcacca ccacgcecetgg caaatgtttg tatttttaat agagacaggg tttcaccatg 6240
ttggccagge tggtcectegaa cteoctgacct caagtgatcee gectgteteg gecteccaaa 6300
gtgctaggat tacaggcatg aaccactgeg cctggccagyg ataaaatttt tattttgagt 6360
attaagcatc aatttgecccce ttctagtecce agctacagtyg gatgetgagg tgggaggatce 6420
atttgagecce aggagacagg ttgtggtgac ctgtgatcat gccactgcac tccagectgg 6480
gcaacagagc gagatcctgt ctcaaaaaaa aaattttttt ttecccccctg caaaatcatce 6540
cacacaggcce gttttggtga aacattgcac agaattgtat tacaatctcet tggagaagtyg 6600
gctggatgtt accctaatgg ccatggggat acttgaagaa gcagaggcaa cattagatct 6660
ctccagtaat tcaggccagg gttggaggca tgagtagaat gagataaacc aaagacataa 6720
tgtcttggga agtgaagcag aagaagctga tctgggecag gecgeggtgge tcacacctgt 6780
aatcccagta ctteggtagg ccaaggtggg tggatcacct gaggtcagga gttcaagacc 6840
agtgtggcca acatggtgaa atcccgtctc tactaaaaat acaaaaattg gcgaatgcect 6900
gtaatccecag ctacttegga ggctgaggca ggagaatage ttgaacccgg gaggceggagg 6960
ctgcagtgag gtgagatcac gcctttgcat tccagactgg gcaacagagt gaaactctgt 7020
ctcaaaaaaa aaaagctgat agggtatact ctgtcctccce agaagaatga cttttcccac 7080
tcttttcaca ggttgggagg tcactgtgcce accccggagce agtgggetga attcttctat 7140
gtcctcaaayg ccaaccagtc cctgaagcac ctgcgtctcect cagccaatgt gctcctggat 7200
gagggtgcca tgttgctgta caagaccatg acacgcccaa aacacttcct gcagatgttg 7260
tcgtaagtct cctcttecca tgggecagete tggtttagtt ctggggcectat agaagagaaa 7320
gggtaacacc tgacttactg cgccacccac gtggcgecte ttgctgaaat aaacacctgce 7380
ttcaggcecceg gcacggtgge tcctgectgt aatctcagca gagaggtggg cggatcatct 7440
gagttcagga gttcgagacc aacctggcca acatggtgaa accctgtttc tattaaaaat 7500
accaaaaaca ggccgggtgce ggtggctcat gectgtaatc ccagcacgtt gggaggccaa 7560
ggcggggaga tcacgaggtc aagagatcga gaccatcctg gctaacatgg tgaaaccccg 7620
tctctactaa aaaatacaaa aaattatcca ggtgtggtgg gcgcctgtag tcccagetac 7680
tcaggaggct gagtcagcag aatggtgtaa acctgggagg cggcgattgg cagtgaaccyg 7740
agatcgcgee actgcactcc agectgggeg acagagcgag actcegtctc aaaaacaaca 7800
cctgtgtect gtgatggetc caggtggacc gectgcatctt ggectteteg ccttectget 7860
cttttgtggc catgatgact cccacaggac agagggcagg ggatgaacag gaagggctga 7920
agctgagtac cctagcatgt ggacatcact gagcaggttg gagttgtgga aatgttctca 7980
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teettectace atttgtttea tatttttgca ggttggaaaa ctgtegtett acagaageca 8040
gttgcaagga ccttgetget gtettggttyg tcagcaagaa getgacacac ctgtgettgg 8100
ccaagaacce cattggggat acaggggtga agtttetgtg tgagggettg agttaccctg 8160
attgtaaact gcagaccttg gtgtaagtcee ctgetgggtg tgtgtgtgtg tgcacatgaa 8220
ttcaagcagg agagacatga aagtacttgt taattcattt caaatgtaac ttttaaaaac 8280
ctggtaagaa ttaaagaaca ggcagaggcce aggegtggtg gectcatgect gtaatceccag 8340
cactttggga ggecgaggeg ggtggatcat gaggtcagga gatggagacce atcctggtta 8400
acatggtgaa accctgtetg tactaaaaat accaaaaatt agccaggtgt ggtggeggat 8460
gcctgtagte ccagetactt gggaggatga gacaggagaa tggecgtgaac ctggaaggeg 8520
gaggttgcag tgagccgaga tcgcaccact gcactccage ctgggegaca gaacaagact 8580
ccttetcaaa aaaacaaaga aacaaaaaaa accaggcaga tacaggtaga aacatgttaa 8640
tatttgcatg tcagcagagce ctcttectge tatgaaggaa gatttgagat gagtagttgg 8700
ttctecggate tgatgetttyg tgtgtgttet ttcaaattcece tatgacatag tactgectgce 8760
tattggaggt agattgagtt atgtggtagg gccagtggca ccttttttta aacttttatt 8820
tccataggtt attggggaac aggtggtgaa tggtgggcag atcacctaag gttcgagacc 8880
agcctggeca acatggtgaa aacccatcge tactaaaaaa tacaaaaatt aaccaggcett 8940
ggtggtgcgt gcctatagta ccagctacte agaaggctga ggtaggagaa tcgcttgaat 9000
ctgggaggca gaggetgeag tgagetgaga tggegccact gcactccage ccgggegaca 9060
gagtgagact ccgtctcaag aaaaaaacaa aaaaaaactc aacaaaaatc cttatttgta 9120
aaagacatag gtggcaggtt ggaattgacc cacgaactat agttggetga atcttgttat 9180
atggaaagaa gcccagegtg agctacctgt tcacattaaa attatggtta gaaaaatatt 9240
caagagattg catagggttg aagacctgtt cctgttcaga aattctagct agtggtcatt 9300
tctgagatte attttttttt ttttggatga agtctcacte tgtcgceccag actggaatgce 9360
agtggtgtaa tcttggctga ctgcaacttc tgcctcccag gttcaagcga ttctectgec 9420
tcagccteccee aagtagectgg gattacaggt gccctccacce atgectgget aatttttgca 9480
cttttagtgg agatgaggtt tcaccatgtt ggccaggctg gtcttgaact cctggectta 9540
agtgatctgc ctgcctegge ctcccaaagt getggcegtte caggcatgag ccactgtgec 9600
tggcttagaa taactattgt taaacaaaca gtcacctacc tgatcgttat acgaagtgta 9660
cctgcaccaa aacatcacac tataccccta tatatgtaga atgtgtcagt taaagacaaa 9720
acttaaacat gaaataaaat gacagggaaa gtgaaatttc cataatctaa ccacgcagaa 9780
aataagtgac ccagggctca gatcctgtce tgggtcggte tgaacccaga gcctaagctg 9840
ttgtcccagg cagagctgga aatggatgga atcagaaggc catttggatg tttttttttt 9900
ttttttaaca gtctctectet gtcaccagge tggagtgcag tggtgcgatc ttggetcact 9960
gcaacctceyg cttectgggt tcaagtaatt ctcctaccte agectcctga gtagctagga 10020
ttacaggcat gggccgccac acctggctaa tttttttttt tttttgagat ggagtttcge 10080
tcttgceccag getggagtge aatggtgcaa tctctgctca ccacaacctce cgtctcecccca 10140
gttcaagaga ttctcctgee tcagectect gagtagetgyg gattacaggce atgtgeccacce 10200
acacctggct aattttgtat ttttagtaga gacgggtttc tccatattge ttaggctggt 10260
cttgaactcc cgacctcagg tgatctgtct gectcagcect cccaaagtge tgagattaca 10320
ggtgtgagcce atcgtgccca gctaattttt gtatttagta aagatggggt ttcaccactt 10380



37

US 7,960,111 B2

-continued
tggccagget ggtettgaac tcctgatett gtgattcace caccttggte tcccaaagtg 10440
ctgagattac aggtttgage caccgegeee ggeccgattt ttgtattttt tagtagagat 10500
ggggtttcac catgttggec aggctggtet tgaactectyg acctcaaatg atctgecegt 10560
cttggectece cactgetgtg attataggeg tgagecactg tgeceggecce atttgeatge 10620
ttttatgtge aagcccacct ggaagtatat agctccagtt catgggtcaa ttectacctg 10680
ccacctatgt tttatataaa tactttttgt tgttgttgtt gttttcttga gacggagtcet 10740
cgetetgteg ccegggetgg agtgeagtgg cgcgatcetca getcactgea geetetgeet 10800
ccecggattca agegattete ctgectcagt cttetgagta getggcacta caggegtgeca 10860
ccaccaagte tggttatata ggtggeggge acctataatce ccagetactt gggaggetga 10920
ggcagaagaa tcgcttgaac ctgggaggca gaggttgcag tgagccaaga gtgcagecact 10980
gcattccagt atataagtgg aaggtatata gtgttggaaa taactgettce acagggegtt 11040
agccagaggg ataacaggcet tctetteett tgattatcct gtaggttaca gcaatgcage 11100
ataaccaagc ttggetgtag atatctctca gaggcgcetcece aagaagectg cagectcaca 11160
aacctggact tgagtatcaa ccagatagcet cgtggattgt ggattctcetg tcaggcatta 11220
gagaatccaa actgtaacct aaaacaccta cggtaggcga ttttettttt cttetttett 11280
tetttttttg agacagggtc ttgctctgte cecccagectg gagtgcagtg gggtgattac 11340
ggctcactge ggcettceggte ttceccaggett gatcggttet cccacctcag cctectgagt 11400
agctggetcet acaggcatgt attaccatgg ccaggtaact gttttcectgta gagatgaggt 11460
cttgtcatct ttcceggget ggttttgaat tetggtgcte aaggaatcct cccacctcegg 11520
ccteoeccaatg tgctaggatt acaggcatga gecatcatge ctggectcat ttttaaagtg 11580
tttggaaatc tggaaatcct taatttctat gttttetttt tttttttttt tttttgagac 11640
ggagcctegt tctagttgee caggctggag tgcagtggcg cgatcteggce ttactgcaac 11700
ctcttectee cgggtteteg ctattctect gectcagect cctgagtage tgggactaca 11760
gatgccecgece accgtgectg gctaattttt tttgtatttt tagtagagat gggtttcaca 11820
gtgttagcca ggatggtcte gatctcctga cctcatgate tgcccgectt ggecttccaa 11880
agtgctggga ttacaggcgt gagccaccac gcccggccaa tttctatgtt ttcaatatct 11940
cagactgtat cacttcggat ccagttttaa gatcaaaccc ctccagaaac tgaatatatg 12000
tgggtgggca cttctaaagt caggtagagg gcctggagaa gtgaaatata tataacaatg 12060
gcccccagty acctggactt cagcagcatg ctgcttectge tgggatccag taatcaggaa 12120
gcagtgagcce tgccccacct cataaaccca gggaaccata ggtgggatac cacccccaga 12180
aaatgcaaag tctccacaaa tggaatggcg agctcttcat cacttctcte cccaaagttt 12240
gtcagttgca tctcttggat gcaacctatt ttccaactag aatctgcaat cctaatgcaa 12300
agagaatctg cacgtcatta ctacttagct ttgctgtaga gtaaagaaaa aaaacactag 12360
aacacagggt actttttttc ttttttcaga cagagtctcg ctttgtcacc caggctggag 12420
tgcagtggtg cgatcttggc tcactgcaac ctcagcctcce aaggttcaag cgattctcct 12480
gattgagctyg agtagttggg attacaggcg tgcaccacca tacccagcta atttttgtat 12540
ttttagtaga gaccaggttt caccatgtta gccagactgg tctcaaactc ctgacctcaa 12600
gtgatccacc tgcctcaacc tcccaaagtg ctgggattac aggcatgagc caccattcct 12660
ggcctectga agtttcttaa cccatcccce tgaggaatat ttcaagectc aagccagacce 12720
gtgatacctt tatttccaaa gactcaaaag ctcaatgcaa acgggtggat tacctggtgt 12780
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cttgttectyg taatctcage tatgactgta atcctagatt ctegggagge tggggcagga 12840
gaatcgettyg aacccaggag gecggaggttyg cagtgagceg agatcacgec attgecactec 12900
agccttggca acaagagtga aactctgect taaaaaaaac aaaaccaaag gcttctacag 12960
tggectacag ggecttatgg gggatccteg tgtaagttat gagccataaa tcattetact 13020
ttctcactag ctcagtattt tatttacaag attccctcee ccagttagea tgetggtteca 13080
tgatctacca tccttecagtt tetttectca tatcacttte caaaagagga cttaaatgac 13140
cagcataagt ctagccaatc aatgectcete tgtttgactt acctetacce tgtttatttt 13200
aataccatca tccattgtet tcaatagaac atatcgagat gtetgcetgte actaaaaact 13260
ctgaggacaa ggatttette tgectcactee cctetgectt tectcactac tggageccca 13320
gcaaatatge tgcettgtttt tttgttttgt tttgtttgag accaagtctc actctttcac 13380
ccaagctgga atgcagtggt gatatgttgg ctaactacaa cctetgecte ctggttcagg 13440
cgattctect gectetegag tagetggaat tataggtggt tccaccatac ctggetaatt 13500
tttgtatttt cattttatgt tatatatttyg tgagatggag tctcattcta ttgcccagge 13560
tggagtgcag tggcgcaatc tgggetcact gtaacctecceg ccteccagge tgaagegatt 13620
cttgtgecte agectceccaa gtagetagca ttaaaggcac acaccaccat gecatggctaa 13680
ttttttgtag agatggggtt ttgccatgtt ggcctggetg gtetegaact cctgacctca 13740
ggtgatctac cctectegge cteccaaggt getggggceta caggtgtetg tcecccacgee 13800
ctgcctaate tttgtatttt tagtagagat ggggtttgac cgtgttggca aggctggtcet 13860
cgaacacctg gcctcaagtg atccaccege cttggectece cgaagtgttg ggattacacg 13920
cttgagccac tacctgctca gtgaatgegt ggatttccat gttcecttecte aacagectcet 13980
ggagctgete cctcatgeet ttctattgte agcatcttgyg atctgctcete ctcagcaatc 14040
agaagcttga aactctggac ctgggccaga atcatttgtg gaagagtggc ataattaagc 14100
tetttggggt tctaagacaa agaactggat ccttgaagat actcaggtat gggttttttg 14160
ttttgttttg ttttgttttt tgtttttgtt tttttgagat ggagtcgtgc tctgtcattc 14220
aggctggagt gcagtggcgc aatcttggct caccgcaacc tctgectctce aggttcaage 14280
aattctcectg cctcagecte atgagtagcet gggcctagag gcatgccaac atgtccaget 14340
aatttttttc tttttctttt tttttttttyg agacggagtt ttgttcttgt agcccaggct 14400
ggagtgcagt ggtgcgatct tggctcactg caacccccac ctectgggtt caagcgattc 14460
tcccaccttg gecteccaag tagctggaat tacagatgcece tgccaccatg cctggctaat 14520
tttttagtag agaggggttt caccatgttg gccaggctag tcttgaactc ctgacctcag 14580
gtgagccacc tgcctcggece tcccaaagtg gtgggattac agaggtgagce cattgcaccc 14640
ggcctttttyg gtttttgett tttgggatgg agtctcactyg ttgcccaggce tggagtgcag 14700
tggcgcgatce ttgactcact gcagectect tctcacaggt tgaagcgatt ttecctgecte 14760
aacctcctga gtagetggga ttacaggtac acaccaccac agctggctaa tttttttttt 14820
tttttttttt ttttaaagac agagtctctc tctgtccccece aggctggagt gcagtggcge 14880
tatctcggcet cagtgcaacc tctgectect gggttcaagt gattctectg cctcagecte 14940
ctgagtagct aggattacag tcgctcgcca ccacacccag ctaatttttg tatttttagt 15000
agagatgggg ttttgccatg ttggccaggc tggtctcgag ctectgacct caggtgatct 15060
tctegecttg gecteccaaa gtgctgggat tacaggcatg agccactgca cctggccaat 15120
ttttgtagtt tttagtagag atggggtttc accatgttgg tcaggttggt ctcaaactcc 15180
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caacctcagg tgatccaccet gectcagect ctcaaagtge cgggattaca ggegtgagec 15240
actgtgceteg geectgggat ggetgtttea catggtgaat tteccatgeca gagaagagtt 15300
tttttgggag tgtgtgtact ctttgtaggg atcaacttaa ggcatcttte tatagcacac 15360
tectagetta ggagataatt taaaaattag atacttttet aaaatgetcet gtgaattgaa 15420
tattgtccaa ctttecccca aaacacttag tectaggcat actgagagtt taaatcatee 15480
tggagtacag actggaagcet tgtgtgtatg tgtgtgcatg agcacacaca cacacacaca 15540
cacacccecta atcattatat ccaaaaatag gtagttecca gagcetgtect gggtettage 15600
ttttcagaag atcgtecctac agatgctece ttagttgtga ccegtgtata tettttcaat 15660
gacttattty tattttttat ttttttttga gacggagtcet tttttttgag acggagtcetg 15720
tctttttttt tgaatctgte ttttttttga gacagagact ccagtctcectg tecgeccagge 15780
tggagtgaag cggtgcgatc tcggetcact gcaagctcca ccteeccgggt tcacgecatt 15840
ctcctgecte agectececga gecagetggga ctacaggege ccgecaccac geccggcetaa 15900
ttttttgtat ttttagtaga gatggggttt cactatgttg gccaggetgg tctcgaatte 15960
ctgacctcag gtgatctgec caccteggece teccaaagtg ctgggattac aggegtgage 16020
caccgecgece ggectcagtg acttatttta acgtaatcta cctttagttt cttettgect 16080
ttgtectttte ttttetgaga caacgttttyg ctectgetgca ctgtgtggee gtgttgeccga 16140
ggttctcaaa ctectggett caaacgatce tcctgtettyg geoctcacaaa gtacceggat 16200
tgcaggcegtg agccactgtg cacagceccac ttgtcttatt caagagttat tttagttgta 16260
gagatgatac gcatgtaaac tgcttcatga tgcccagtgt tgcattattg gaacgctaag 16320
catgtgggag ttatttatat cctgctcaag gtacgatttt tcacacgtct gcagttcaaa 16380
taattgtaac ctctggcata aatgggttaa ggttttaggg gtatatcatg aaacttgagce 16440
taaatagtgt catgcttctc ttgttggtgg gaccgaggtc tgtaatgcca ccaaggacta 16500
ttggtgacaa atctctagec ccectgtggte tcecttatgtca tatgtttggg gegtatttcet 16560
tttctcatte ctcagttecct cctttgggag gccaaggtgg gaggattgtt tgaggccagg 16620
agtttgagac cagcctgggc aacatagcaa gccagtgtct ccacaatcac cacccctcat 16680
gttcacatac acaggcttgc atgctgcagc cacgttagag ccaagtttgc tatcattaac 16740
cctggggtte actctggecat tctcettagtt ctactgaagg tttgatttge cactattttt 16800
tatttattta tttggaggca gagtctcgct ctgtcacccg ggctgcagta cagtggtgeg 16860
gtattggctc actgcaacat ctgcctccca ggttcaaage gattctectg tctcagectce 16920
ctgagtagct ggtattacag ttgtctgcca ccatgcccag ctaatttttg tatttttagt 16980
agagacgggg tttcactatg ttggccaggc tggtctcgaa ttcctgacct caggtgatct 17040
gccecgecteyg gectceccaaa gtgctggaat tataggegtyg agtcaccegtg caccagectg 17100
attatctatt ttttaaattt attttttaaa ggcatgtttt actctgttac caggctggag 17160
tgcagtaggg caatctctag ctcgttgcaa cctcecgecte ctgggctcaa gtgatcctcet 17220
tgcctecegee tcccgagtag ctgggactat aggcgtgcac caccattcct ggectaacttt 17280
ttctattttt ggtagagaca gggtttcacc gtgttgccca ggctggectt gaactgcgga 17340
gctcaagcaa tctgcctgee ttggectcce aaagtgectgyg gactacaggt gcgagacacc 17400
gtgcctggee ataatctttt ttttcttaga cttataagga tccccattgt gtgggtctaa 17460
atttcttttt agaaaacttt tctgactggg tgctgtggct cacatctgta atcccatgge 17520
tttgggaggc cgaggtggat ggatcacttg aggccagaag ttcgagacca gecctggctaa 17580



43

US 7,960,111 B2

-continued

44

catgtcgaaa

ctgtaatcac

ggttgcagag

gtcececaga

catcetgggt

tgaagaccta

atcccaaget

ttttttgety

ctaagatgte

ggtaggattt

cecttoacat

ca

«<210> SEQ I
«<211> LENGT:
«212> TYPE:
<213> ORGAN
«<220> FEATU

<221> NAME/
«222> LOCAT

ceccatetet
agttactcag
agccaagatg
aaatecccaaa
agttgagaat
tgaaactaat
gactattgat
agcageetygg
ttatgaatge
gacactggtt

gacgetatgt

D NO 2

H: 3245
DNA

ISM: Homo s
RE :

KEY: CDS
ION: (71)..

«<400> SEQUENCE: 2

actgtaaata
gagcctgagg
gcaccactgt
aacgtttect
gaatttetgyg
ttggaaatca
tgcaatgett
gatcgeteta
aggtcagagg
ttctcactat

actttcecteac

apiens

(3013)

caaaacttag
catgagaatt
accceageet
getttgagty
gaacatttgt
agaagctgtt
ceggggeaac
cgaattacac
gtcacatgtt
ttttgggaga

agggataata

ccaagegtyg tggtgeacac

gettgaactt

gggcaacaga

tttgaaaaca

gttctetgat

ggaggaagtg

ggcaccteeg

aggaageggg

aacactagag

ttetgcacga

aagttagage

gggagetgga
gcaagaceet
gatattcagg
ccctecaggt
aaagaaaaga
tgetgtgact
attcgggtet
tectgtegaga
gtcacgcace

actctegtty

caggctggaa gcaagaccty acctgaggga gttcttcage cttaacctaa ggtctcatac

tcggagcact atg aca tcg cec cag cta gag tgg act ctg cag acc ctt
Met Thr Ser Pro Gln Leu Glu Trp Thr Leu Gln Thr Leu

ctg gag cag
Leu Glu Gln
15

tgg gct ttt
Trp Ala Phe
30

gtg gaa gag
Val Glu Glu

tce tca gaa
Ser Ser Glu

atg aat ctc
Met Asn Leu
80

gac gga cag
Asp Gly Gln

gaa gac tcg
Glu Asp Ser
110

tca atg gag
Ser Met Glu

gac att gac
Asp Ile Asp

att cca ttc
Ile Pro Phe
160

1

ctg aac ga
Leu Asn Gl

cece cte ga
Pro Leu Gl
35

gct gat gg
Ala Asp GI1

aat tgg at
Asn Trp Il
65

acg gaa tt
Thr Glu Le

gtg caa ga
Val Gln G1

gag tta gc
Glu Leu Al
11

aaa cag tc
Lys Gln Se
130

aat ttc ca
Asn Phe Hi
145

ttg aat cc
Leu Asn Pr

5

g gat gaa
u Asp Glu
20

a gac gtg
u Asp Val

c aag aaa
y Lys Lys

a agg aat
e Arg Asn

g tgt aag
u Cys Lys
85

a ata gat
u Ile Asp
100

a aag cca
a Lys Pro
5

t ttg gtc
r Leu Val

t gac gac
s Asp Asp

c aga aca
o Arg Thr
165

tta aag agt
Leu Lys Ser

cta cag aag
Leu Gln Lys
40

ctg gca gaa
Leu Ala Glu
55

gcg act gtg
Ala Thr Val
70

atg gca aag
Met Ala Lys

aat cct gag
Asn Pro Glu

ggt gaa aag
Gly Glu Lys
120

tgg aag aac
Trp Lys Asn
135

gtc act ctg
Val Thr Leu
150

cce agg aag
Pro Arg Lys

tte
Phe
25

acc
Thr

att
Ile

aac
Asn

gct
Ala

ctyg
Leu
105

gaa

Glu

acc
Thr

aga
Arg

cta
Leu

10

aaa
Lys

cca
Pro

ctyg
Leu

atc
Ile

gag
Glu
90

gga
Gly

gga
Gly

ttt
Phe

aac
Asn

aca
Thr
170

tee
Ser

tgg
Trp

gtc
Val

ttyg
Leu
75

atg
Met

gat
Asp

tgg
Trp

tgg
Trp

caa
Gln
155

cct
Pro

ctt tta
Leu Leu

tct gag
Ser Glu
45

aac acc
Asn Thr
60

gaa gag
Glu Glu

atg gag
Met Glu

gca gaa
2la Glu

aga aat
Arg Asn
125

caa gga
Gln Gly
140

cgg ttc

Arg Phe

tac acg
Tyr Thr

17640

17700

17760

17820

17880

17940

18000

18060

18120

18180

18240

18242

60

109

157

205

253

301

349

397

445

493

541

589
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-continued

46

gtg
Val

aag
Lys
190

tac
Tyr

agt
Ser

att
Ile

gge
Gly

tge
Cys
270

ttg
Leu

€99
Arg

tac
Tyr

ctyg
Leu

atg
Met
350

tgc
Cys

gac
Asp

cte
Leu

acg
Thr

tte
Phe
430

cgt

Arg

ggce
Gly

ctyg
Leu

gty
Val
175

tgt
Cys

gcg
Ala

ttt
Phe

cca
Pro

ctt
Leu
255

999
Gly

cty
Leu

cee
Pro

gta
Val

aga
Arg
335

agg
Arg

tgg
Trp

ccg
Pro

tgc
Cys

ctyg
Leu
415

cac

His

ctyg
Leu

tgc
Cys

tte
Phe

ctyg
Leu

atg
Met

tte
Phe

gca
Ala

age
Ser
240

gat
Asp

gac
Asp

aag
Lys

agg
Arg

agg
Arg
320

cac
His

age
Ser

att
Ile

gtc
Val

age
Ser
400

age
Ser

cga
Arg

ttec
Phe

tac
Tyr

tac
Tyr
480

cac
His

ctyg
Leu

tac
Tyr

gag
Glu
225

ate
Ile

gag
Glu

tgg
Trp

agg
Arg

gca
Ala
305

gtg
Val

ttt
Phe

aac
Asn

gtg
Val

cee
Pro
385

c99
Arg

cte
Leu

gag
Glu

ctyg
Leu

tee
Ser
465

gce
Ala

gge
Gly

gac
Asp

cte
Leu
210

cty
Leu

cta
Leu

cty
Leu

gag
Glu

aag
Lys
290

ctyg
Leu

gag
Glu

gga
Gly

gcg
Ala

tge
Cys
370

acc
Thr

ttec
Phe

ctyg
Leu

gac
Asp

gac
Asp
450

ttc

Phe

ctyg
Leu

cee
Pro

tgg
Trp
195

age
Ser

ate
Ile

gee
Ala

aaa
Lys

aag
Lys
275

atg
Met

agg
Arg

gge
Gly

gac
Asp

gce
Ala
355

acg
Thr

tge
Cys

ceyg
Pro

gce
Ala

ctyg
Leu
435

gga
Gly

atc
Ile

gag
Glu

gca
Ala
180

aca
Thr

tge
Cys

tee
Ser

caa
Gln

gte
Val
260

aag
Lys

tta
Leu

gac
Asp

tte
Phe

gag
Glu
340

cty
Leu

act
Thr

cte
Leu

cag
Gln

gcg
Ala
420

gaa

Glu

gac
Asp

cac
His

aag
Lys

gge
Gly

gac
Asp

aag
Lys

aaa
Lys

gca
Ala
245

cca
Pro

aag
Lys

cee
Pro

cte
Leu

ctyg
Leu
325

gac
Asp

tte
Phe

ctyg
Leu

acc
Thr

gge
Gly
405

cag
Gln

agg
Arg

atc
Ile

cte
Leu

gag
Glu
485

gtg
Val

tge
Cys

gag
Glu

gac
Asp
230

cag
Gln

cet
Pro

ceyg
Pro

agg
Arg

cag
Gln
310

gag
Glu

caa
Gln

cag
Gln

aag
Lys

cge
Arg
390

gca
Ala

gge
Gly

cte
Leu

cte
Leu

age
Ser
470

gag
Glu

999
Gly

aac
Asn

cte
Leu
215

tgg
Trp

aga
Arg

999
Gly

gtg
Val

gca
Ala
295

cte
Leu

gag
Glu

gee
Ala

ctyg
Leu

ctyg
Leu
375

acg
Thr

cag
Gln

ctyg
Leu

999
Gly

cgce
Arg
455

ttc

Phe

999
Gly

aaa
Lys

cte
Leu
200

age
Ser

cet
Pro

atce
Ile

gcg
Ala

cee
Pro
280

gce
Ala

ctg
Leu

gac
Asp

atg
Met

ggc
Gly
360

cag
Gln

999
Gly

ctg
Leu

tgg
Trp

gtg
Val
440

cag

Gln

cag
Gln

gag
Glu

ace
Thr
185

age
Ser

cge
Arg

gaa
Glu

ety
Leu

cty
Leu
265

gte
Val

ttg
Leu

gcg
Ala

agg
Arg

cgt
Arg
345

tcyg
Ser

atg
Met

ctyg
Leu

c99
Arg

gcg
Ala
425

cag

Gln

gac
Asp

cag
Gln

gac
Asp

acg
Thr

ceg
Pro

atg
Met

ttg
Leu

tte
Phe
250

ate
Ile

cte
Leu

ctyg
Leu

cag
Gln

agg
Arg
330

gce
Ala

gce
Ala

gag
Glu

ttc
Phe

gge
Gly
410

cag
Gln

gag
Glu

aga
Arg

ttt
Phe

agg
Arg
490

ctg
Leu

acg
Thr

gge
Gly

cag
Gln
235

gtg
Val

cag
Gln

ctyg
Leu

gte
Val

cag
Gln
315

gce
Ala

ttt
Phe

cece
Pro

aag
Lys

ctyg
Leu
395

gcg
Ala

atg
Met

tece
Ser

gtc
Val

cte
Leu
475

gac
Asp

gee
Ala

cte
Leu

cee
Pro
220

gat
Asp

gte
Val

gac
Asp

999
Gly

acc
Thr
300

ceg
Pro

tat
Tyr

gag
Glu

gcg
Ala

999
Gly
380

cgt
Arg

ctyg
Leu

tece
Ser

gac
Asp

tece
Ser
460

act

Thr

ggc
Gly

aaa
Lys

aga
Arg
205

tge
Cys

gac
Asp

gat
Asp

atc
Ile

agt
Ser
285

acg
Thr

atc
Ile

tte
Phe

cta
Leu

gtg
Val
365

gag
Glu

tte
Phe

cg9
Arg

gtg
Val

cte
Leu
445

aaa

Lys

gce
Ala

cac
His

637

685

733

781

829

877

925

973

1021

1069

1117

1165

1213

1261

1309

1357

1405

1453

1501

1549
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48

gece
Ala

cte
Leu
510

get
Ala

atg
Met

cat
His

tge
Cys

ceyg
Pro
590

cat
His

ctyg
Leu

ctyg
Leu

gct
Ala

cte
Leu
670

tte
Phe

age
Ser

acc
Thr

acg
Thr

ctyg
Leu
750

cty

Leu

tte
Phe

gce
Ala

tgg
Trp
495

aag
Lys

aac
Asn

teca
Ser

gca
Ala

cty
Leu
575

tte
Phe

tgt
Cys

cag
Gln

gac
Asp

c¢gg
Arg
655

tte
Phe

ctyg
Leu

acc
Thr

gcg
Ala

cac
His
735
atg

Met

agg
Arg

tat
Tyr

aat
Asn

gac
Asp

aac
Asn

gag
Glu

ceyg
Pro

aat
Asn
560

tat
Tyr

aag
Lys

tee
Ser

gta
Val

att
Ile
640

cag
Gln

age
Ser

agt
Ser

tgt
Cys

tac
Tyr
720

ctyg
Leu

ctyg
Leu

ttg
Leu

gtc
Val

gtg
Val
800

ate
Ile

cee
Pro

aag
Lys

gac
Asp
545

aag
Lys

gag
Glu

gaa
Glu

tte
Phe

gca
Ala
625

gaa
Glu

gat
Asp

tca
Ser

gac
Asp

cat
His
705

c99
Arg

acc
Thr

tgt
Cys

g9a
Gly

cte
Leu
785

cte
Leu

999
Gly

gac
Asp

aga
Arg
530

ate
Ile

cee
Pro

tet
Ser

att
Ile

age
Ser
610

aag
Lys

ttt
Phe

ctt
Leu

aac
Asn

tect
Ser
690

ctyg
Leu

gac
Asp

ctyg
Leu

gac
Asp

ggt
Gly
770

aaa

Lys

ctyg
Leu

gac
Asp

ctyg
Leu
515

gee
Ala

aaa
Lys

tta
Leu

cag
Gln

tet
Ser
595

cty
Leu

999
Gly

gaa
Glu

cge
Arg

age
Ser
675

tct
Ser

cag
Gln

ttec
Phe

gca
Ala

ctyg
Leu
755

cac

His

gce
Ala

gat
Asp

gta
Val
500

att
Ile

aag
Lys

cag
Gln

tee
Ser

gag
Glu
580

att
Ile

aag
Lys

gtg
Val

agg
Arg

tct
Ser
660

aac
Asn

gtg
Val

aaa
Lys

tgt
Cys

999
Gly
740

ctec

Leu

tgt
Cys

aac
Asn

gag
Glu

cag
Gln

caa
Gln

gag
Glu

gaa
Glu

gtg
Val
565

gag
Glu

cac
His

cat
His

tte
Phe

tge
Cys
645

ctt
Leu

cte
Leu

€99
Arg

gtg
Val

ctt
Leu
725

cac
His

aga
Arg

gce
Ala

cag
Gln

ggt
Gly
805

aag
Lys

gta
Val

ttg
Leu

ttg
Leu
550

ace
Thr

gag
Glu

cty
Leu

tgt
Cys

cty
Leu
630

act
Thr

cge
Arg

aag
Lys

att
Ile

gag
Glu
710

gct
Ala

atc
Ile

aat
Asn

acc
Thr

tece
Ser
790

gce
Ala

ctg
Leu

gga
Gly

gag
Glu
535

cty
Leu

gac
Asp

ctyg
Leu

aca
Thr

caa
Gln
615

gag
Glu

tac
Tyr

cte
Leu

tte
Phe

ctt
Leu
695

att
Ile

ttc
Phe

gag
Glu

cat
His

ceg
Pro
775

ctyg

Leu

atg
Met

ctt
Leu

cac
His
520

gee
Ala

caa
Gln

ctg
Leu

gcg
Ala

aat
Asn
600

gac
Asp

aat
Asn

cta
Leu

tgg
Trp

ctg
Leu
680

tgt
Cys

aaa
Lys

att
Ile

tgg
Trp

aaa
Lys
760

gag
Glu

aag
Lys

ttg
Leu

tee
Ser
505

tte
Phe

act
Thr

tge
Cys

aag
Lys

aag
Lys
585

act
Thr

ttg
Leu

tac
Tyr

acce
Thr

aca
Thr
665

gaa
Glu

gac
Asp

aac
Asn

999
Gly

gaa
Glu
745

tgc

Cys

cag
Gln

cac
His

ctyg
Leu

gga
Gly

tta
Leu

ttt
Phe

aaa
Lys

gag
Glu
570

gtg
Val

tct
Ser

cag
Gln

atg
Met

att
Ile
650

gat
Asp

gtg
Val

cac
His

gtc
Val

aag
Lys
730

cgce
Arg

aac
Asn

tgg
Trp

ctyg
Leu

tac
Tyr
810

gaa
Glu

tte
Phe

gge
Gly

gca
Ala
555

gte
Val

gtg
Val

gaa
Glu

aaa
Lys

gat
Asp
635

ceg
Pro

ttc
Phe

aaa
Lys

gta
Val

acc
Thr
715

aag
Lys

acg
Thr

ctyg
Leu

gct
Ala

cgt
Arg
795

aag
Lys

gaa
Glu

gge
Gly

tgc
Cys
540

cat
His

ttyg
Leu

gtg
Val

gtg
Val

cte
Leu
620

ttt
Phe

aac
Asn

tgc
Cys

caa
Gln

acc
Thr
700

cet
Pro

acc
Thr

atg
Met

cag
Gln

gaa
Glu
780

ctc

Leu

acc
Thr

aga
Arg

cte
Leu
525

¢gg
Arg

ctt
Leu

ggc¢
Gly

gce
2la

atg
Met
605

tca
Ser

gaa
Glu

tgg
Trp

tet
Ser

age
Ser
685

cgt
Arg

gac
Asp

cte
Leu

atg
Met

tac
Tyr
765

ttc

Phe

tca
Ser

atg
Met

1597

1645

1693

1741

1789

1837

1885

1933

1981

2029

2077

2125

2173

2221

2269

2317

2365

2413

2461

2509
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50

-continued
aca cgc cca aaa cac tte ctg cag atg ttg teg ttg gaa aac tgt cgt 2557
Thr Arg Pro Lys His Phe Leu Gln Met Leu Ser Leu Glu Asn Cys Arg
815 820 825
ctt aca gaa gec agt tge aag gac ctt get get gte ttg gtt gte age 2605
Leu Thr Glu Ala Ser Cys Lys Asp Leu Ala Ala Val Leu Val Val Ser
830 835 340 845
aag aag ctg aca cac ctg tge ttg gec aag aac ccc att ggg gat aca 2653
Lys Lys Leu Thr His Leu Cys Leu Ala Lys Asn Pro Ile Gly Asp Thr
850 855 860
ggg gtg aag ttt ctg tgt gag ggce ttg agt tac cct gat tgt aaa ctg 2701
Gly Val Lys Phe Leu Cys Glu Gly Leu Ser Tyr Pro Asp Cys Lys Leu
865 870 875
cag acc ttg gtg tta cag caa tgc agc ata acc aag ctt ggce tgt aga 2749
Gln Thr Leu Val Leu Gln Gln Cys Ser Ile Thr Lys Leu Gly Cys Arg
880 885 890
tat ctec tca gag geg ctce caa gaa gce tge age cte aca aac ctg gac 2797
Tyr Leu Ser Glu Ala Leu Gln Glu Ala Cys Ser Leu Thr Asn Leu Asp
895 900 905
ttg agt atc aac cag ata gct cgt gga ttg tgg att cte tgt cag gca 2845
Leu Ser Ile Asn Gln Ile Ala Arg Gly Leu Trp Ile Leu Cys Gln 2Ala
910 915 920 925
tta gag aat cca aac tgt aac cta aaa cac cta cgg ttg aag acc tat 2893
Leu Glu Asn Pro Asn Cys Asn Leu Lys His Leu Arg Leu Lys Thr Tyr
930 935 940
gaa act aat ttg gaa atc aag aag ctg ttg gag gaa gtg aaa gaa aag 2941
Glu Thr Asn Leu Glu Ile Lys Lys Leu Leu Glu Glu Val Lys Glu Lys
945 950 955
aat ccc aag ctg act att gat tgc aat gect tce ggg gca acg geca cct 2989
Asn Pro Lys Leu Thr Ile Asp Cys Asn Ala Ser Gly Ala Thr 2la Pro
960 965 970
ccg tge tgt gac ttt ttt tge tga gcagectggg atcgctctac gaattacaca 3043
Pro Cys Cys Asp Phe Phe Cys
975 980
ggaagcggga ttcgggtcte taagatgtct tatgaatgca ggtcagaggg tcacatgtta 3103
acactagagt ctgtcgagag gtaggatttg acactggttt tctcactatt tttgggagat 3163
tctgcacgag tcacgcaccce ccttcacatg acgctatgta ctttctcaca gggataataa 3223
agttagagca ctctecgttge aa 3245

<210> SEQ ID NO 3
<211> LENGTH: 980
<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

Met Thr Ser Pro Gln Leu

1

Leu

Pro

Ala

Asn

65

Thr

Val

Asn

Leu

Asp

50

Trp

Glu

Gln

Glu

Glu

35

Gly

Ile

Leu

Glu

5

Asp Glu Leu
20

Asp Val Leu

Lys Lys Leu

Arg Asn Ala
70

Cys Lys Met
85

Ile Asp Asn

Glu

Lys

Gln

Ala

55

Thr

Ala

Pro

Trp

Ser

Lys

40

Glu

Val

Lys

Glu

Thr

Phe

25

Thr

Ile

Asn

Ala

Leu

Leu

10

Lys

Pro

Leu

Ile

Glu
90

Gly

Gln

Ser

Trp

Val

Leu

75

Met

Asp

Thr

Leu

Ser

Asn

60

Glu

Met

Ala

Leu

Leu

Glu

45

Thr

Glu

Glu

Glu

Leu

Trp

30

Val

Ser

Met

Asp

Glu

Glu

15

Ala

Glu

Ser

Asn

Gly

95

Asp

Gln

Phe

Glu

Glu

Leu

80

Gln

Ser
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52

Glu

Lys

Asn

145

Leu

Leu

Tyr

Glu

225

Ile

Glu

Trp

Arg

Ala

305

Val

Phe

Asn

Val

Pro

385

Arg

Leu

Glu

Leu

Ser

465

Ala

Ile

Pro

Leu

Gln

130

Phe

Asn

Gly

Asp

Leu

210

Leu

Leu

Leu

Glu

Lys

290

Leu

Glu

Gly

Ala

Cys

370

Thr

Phe

Leu

Asp

Asp

450

Phe

Leu

Gly

Asp

Ala

115

Ser

His

Pro

Pro

Trp

195

Ser

Ile

Ala

Lys

Lys

275

Met

Arg

Gly

Asp

Ala

355

Thr

Cys

Pro

Ala

Leu

435

Gly

Ile

Glu

Asp

Leu
515

100

Leu

Asp

Arg

Ala

180

Thr

Ser

Gln

Val

260

Leu

Asp

Phe

Glu

340

Leu

Thr

Leu

Gln

Ala

420

Glu

Asp

His

Lys

Val

500

Ile

Pro

Val

Asp

Thr

165

Gly

Asp

Lys

Lys

Ala

245

Pro

Lys

Pro

Leu

Leu

325

Asp

Phe

Leu

Thr

Gly

405

Gln

Arg

Ile

Leu

Glu

485

Gln

Gln

Gly

Trp

Val

150

Pro

Val

Cys

Glu

Asp

230

Gln

Pro

Pro

Arg

Gln

310

Glu

Gln

Gln

Lys

Arg

390

Ala

Gly

Leu

Leu

Ser

470

Glu

Lys

Val

Glu

Lys

135

Thr

Arg

Gly

Asn

Leu

215

Trp

Arg

Gly

Val

Ala

295

Leu

Glu

Ala

Leu

Leu

375

Thr

Gln

Leu

Gly

Arg

455

Phe

Gly

Leu

Gly

Lys

120

Asn

Leu

Lys

Lys

Leu

200

Ser

Pro

Ile

Ala

Pro

280

Ala

Leu

Asp

Met

Gly

360

Gln

Gly

Leu

Trp

Val

440

Gln

Gln

Glu

Leu

His
520

105

Glu

Thr

Arg

Leu

Thr

185

Ser

Arg

Glu

Leu

Leu

265

Val

Leu

Ala

Arg

Arg

345

Ser

Met

Leu

Arg

Ala

425

Gln

Asp

Gln

Asp

Ser

505

Phe

Gly

Phe

Asn

Thr

170

Thr

Pro

Met

Leu

Phe

250

Ile

Leu

Leu

Gln

Arg

330

Ala

Ala

Glu

Phe

Gly

410

Gln

Glu

Arg

Phe

Arg

490

Gly

Leu

Trp

Trp

Gln

155

Pro

Leu

Thr

Gly

Gln

235

Val

Gln

Leu

Val

Gln

315

Ala

Phe

Pro

Lys

Leu

395

Ala

Met

Ser

Val

Leu

475

Asp

Glu

Phe

Arg

Gln

140

Arg

Tyr

Ala

Leu

Pro

220

Asp

Val

Asp

Gly

Thr

300

Pro

Tyr

Glu

Ala

Gly

380

Arg

Leu

Ser

Asp

Ser

460

Thr

Gly

Glu

Gly

Asn

125

Gly

Phe

Thr

Lys

Arg

205

Cys

Asp

Asp

Ile

Ser

285

Thr

Ile

Phe

Leu

Val

365

Glu

Phe

Arg

Val

Leu

445

Lys

Ala

His

Arg

Leu
525

110

Ser

Asp

Ile

Val

Lys

190

Tyr

Ser

Ile

Gly

Cys

270

Leu

Arg

Tyr

Leu

Met

350

Cys

Asp

Leu

Thr

Phe

430

Arg

Gly

Leu

Ala

Leu

510

Ala

Met

Ile

Pro

Val

175

Cys

Ala

Phe

Pro

Leu

255

Gly

Leu

Pro

Val

Arg

335

Arg

Trp

Pro

Cys

Leu

415

His

Leu

Cys

Phe

Trp

495

Lys

Asn

Glu

Asp

Phe

160

Leu

Met

Phe

Ala

Ser

240

Asp

Asp

Lys

Arg

Arg

320

His

Ser

Ile

Val

Ser

400

Ser

Arg

Phe

Tyr

Tyr

480

Asp

Asn

Glu
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54

Lys

Asp

545

Lys

Glu

Glu

Phe

Ala

625

Glu

Asp

Ser

Asp

His

705

Arg

Thr

Cys

Gly

Leu

785

Leu

Lys

Ala

Thr

Phe

865

Val

Glu

Asn

Pro

Leu
945

Arg

530

Pro

Ser

Ile

Ser

610

Lys

Phe

Leu

Asn

Ser

690

Leu

Asp

Leu

Asp

Gly

770

Lys

Leu

His

Ser

His

850

Leu

Leu

Ala

Gln

Asn

930

Glu

Ala

Lys

Leu

Gln

Ser

595

Leu

Gly

Glu

Arg

Ser

675

Ser

Gln

Phe

Ala

Leu

755

His

Ala

Asp

Phe

Cys

835

Leu

Cys

Gln

Leu

Ile

915

Cys

Ile

Gln

Ser

Glu

580

Ile

Val

Arg

Ser

660

Asn

Val

Lys

Cys

Gly

740

Leu

Asn

Glu

Leu
820

Glu

Gln

Gln

900

Ala

Asn

Glu

Glu

Val

565

Glu

His

His

Phe

Cys

645

Leu

Leu

Arg

Val

Leu

725

His

Arg

Ala

Gln

Gly

805

Gln

Asp

Leu

Gly

Cys

885

Glu

Arg

Leu

Lys

Leu

Leu

550

Thr

Glu

Leu

Cys

Leu

630

Thr

Arg

Lys

Ile

Glu

710

Ala

Ile

Asn

Thr

Ser

790

Ala

Met

Leu

Ala

Leu

870

Ser

Ala

Gly

Lys

Leu
950

Glu

535

Leu

Asp

Leu

Thr

Gln

615

Glu

Tyr

Leu

Phe

Leu

695

Ile

Phe

Glu

His

Pro

775

Leu

Met

Leu

Ala

Lys

855

Ser

Ile

Cys

Leu

His

935

Leu

Ala

Gln

Leu

Ala

Asn

600

Asp

Asn

Leu

Trp

Leu

680

Cys

Lys

Ile

Trp

Lys

760

Glu

Lys

Leu

Ser

Ala

840

Asn

Tyr

Thr

Ser

Trp

920

Leu

Glu

Thr

Cys

Lys

Lys

585

Thr

Leu

Tyr

Thr

Thr

665

Glu

Asp

Asn

Gly

Glu

745

Cys

Gln

His

Leu

Leu

825

Val

Pro

Pro

Lys

Leu

905

Ile

Arg

Glu

Phe

Lys

Glu

570

Val

Ser

Gln

Met

Ile

650

Asp

Val

His

Val

Lys

730

Arg

Asn

Trp

Leu

Tyr

810

Glu

Leu

Ile

Asp

Leu

890

Thr

Leu

Leu

Val

Gly

Ala

555

Val

Val

Glu

Lys

Asp

635

Pro

Phe

Lys

Val

Thr

715

Lys

Thr

Leu

Ala

Arg

795

Lys

Asn

Val

Gly

Cys

875

Gly

Asn

Cys

Lys

Lys
955

Cys

540

Hisg

Leu

Val

Val

Leu

620

Phe

Asn

Cys

Gln

Thr

700

Pro

Thr

Met

Gln

Glu

780

Leu

Thr

Cys

Val

Asp

860

Lys

Cys

Leu

Gln

Thr

940

Glu

Arg Met Ser

Leu

Gly

Ala

Met

605

Ser

Glu

Trp

Ser

Ser

685

Arg

Asp

Leu

Met

Tyr

765

Phe

Ser

Met

Arg

Ser

845

Thr

Leu

Arg

Asp

Ala

925

Tyr

Lys

Hisg

Cys

Pro

590

Hisg

Leu

Leu

Ala

Leu

670

Phe

Ser

Thr

Thr

Leu

750

Leu

Phe

Ala

Thr

Leu

830

Lys

Gly

Gln

Tyr

Leu

910

Leu

Glu

Asn

Ala

Leu

575

Phe

Cys

Gln

Asp

Arg

655

Phe

Leu

Thr

Ala

His

735

Met

Arg

Tyr

Asn

Arg

815

Thr

Lys

Val

Thr

Leu

895

Ser

Glu

Thr

Pro

Pro

Asn

560

Tyr

Lys

Ser

Val

Ile

640

Gln

Ser

Ser

Cys

Tyr

720

Leu

Leu

Leu

Val

Val

800

Pro

Glu

Leu

Lys

Leu

880

Ser

Ile

Asn

Asn

Lys
960
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56

Leu Thr Ile Asp Cys Asn Ala Ser Gly Ala Thr Ala Pro Pro Cys Cys

Asp Phe Phe Cys

<210>
<211>
<212>
<213>
<220>
<221>
<222>

<400>

caggctggaa gcaagaccty acctgaggga gttcttcage cttaacctaa ggtctcatac

980

SEQUENCE :

965

SEQ ID NO 4
LENGTH :
TYPE: DNA
ORGANISM: Homo sapiens
FEATURE:
NAME/KEY: CDS
LOCATION:

3331

(71)..(3100)

4

970

975

tcggagcact atg aca teg cee cag cta gag tgg act ctg cag acc ctt
Met Thr Ser Pro Gln Leu Glu Trp Thr Leu Gln Thr Leu

ctyg
Leu

tag
Trp
30

gtg
Val

tece
Ser

atg
Met

gac
Asp

gaa
Glu
110

tca
Ser

gac
Asp

att
Ile

gtg
Val

aag
Lys
190

tac

Tyr

agt
Ser

gag
Glu
15

gct
Ala

gaa
Glu

tca
Ser

aat
Asn

gga
Gly

gac
Asp

atg
Met

att
Ile

cca
Pro

gtg
Val
175

tgt

Cys

gcg
Ala

ttt
Phe

cag ctyg aac

Gln

ttt
Phe

gag
Glu

gaa
Glu

cte
Leu
80

cag
Gln

teg
Ser

gag
Glu

gac
Asp

ttec
Phe
160

cty

Leu

atg
Met

ttec
Phe

gca
Ala

Leu

cee
Pro

get
Ala

aat
Asn
65

acg
Thr

gtg
Val

gag
Glu

aaa
Lys

aat
Asn
145

ttg
Leu

cac
His

ctyg
Leu

tac
Tyr

gag
Glu
225

Asn

cte
Leu

gat
Asp

tag
Trp

gaa
Glu

caa
Gln

tta
Leu

cag
Gln
130

ttec
Phe

aat
Asn

ggce
Gly

gac
Asp

cte
Leu
210

ctyg
Leu

gag
Glu

gaa
Glu
35

gge
Gly

ata
Ile

ttg
Leu

gaa
Glu

gca
Ala
115

tct
Ser

cat
His

cce
Pro

cce
Pro

tag
Trp
195

agc

Ser

atc
Ile

gat
Asp
20

gac
Asp

aag
Lys

agg
Arg

tgt
Cys

ata
Ile
100

aag
Lys

ttg
Leu

gac
Asp

aga
Arg

gca
Ala
180

aca

Thr

tge
Cys

tce
Ser

gaa
Glu

gtg
Val

aaa
Lys

aat
Asn

aag
Lys
85

gat
Asp

cca
Pro

gtc
Val

gac
Asp

aca
Thr
165

gge
Gly

gac
Asp

aag
Lys

aaa
Lys

tta
Leu

cta
Leu

cty
Leu

gcg
Ala
70

atg
Met

aat
Asn

ggt
Gly

tag
Trp

gtc
Val
150

cece
Pro

gtg
Val

tgc
Cys

gag
Glu

gac
Asp
230

aag
Lys

cag
Gln

gca
Ala
55

act
Thr

gca
Ala

cet
Pro

gaa
Glu

aag
Lys
135

act
Thr

agg
Arg

999
Gly

aac
Asn

cte
Leu
215

tgg
Trp

agt
Ser

aag
Lys
40

gaa
Glu

gtg
Val

aag
Lys

gag
Glu

aag
Lys
120

aac
Asn

ctg
Leu

aag
Lys

aaa
Lys

cte
Leu
200

agce

Ser

cect
Pro

tte
Phe
25

acce
Thr

att
Ile

aac
Asn

gct
Ala

ctyg
Leu
105

gaa
Glu

acc
Thr

aga
Arg

cta
Leu

acc
Thr
185

agc

Ser

cgce
Arg

gaa
Glu

10

aaa
Lys

cca
Pro

ctyg
Leu

ate
Ile

gag
Glu
90

gga
Gly

gga
Gly

ttt
Phe

aac
Asn

aca
Thr
170

acg

Thr

ccg
Pro

atg
Met

ttg
Leu

tee
Ser

tgg
Trp

gte
Val

ttyg
Leu
75

atg
Met

gat
Asp

tgg
Trp

tgg
Trp

caa
Gln
155

cct
Pro

ctyg
Leu

acg
Thr

ggc
Gly

cag
Gln
235

ctt
Leu

tct
Ser

aac
Asn
60

gaa
Glu

atg
Met

gca
Ala

aga
Arg

caa
Gln
140

€99
Arg

tac
Tyr

gce
Ala

cte
Leu

cee
Pro
220

gat
Asp

tta
Leu

gag
Glu
45

acc
Thr

gag
Glu

gag
Glu

gaa
Glu

aat
Asn
125

gga
Gly

tte
Phe

acg
Thr

aaa
Lys

aga
Arg
205

tgce

Cys

gac
Asp

60

109

157

205

253

301

349

397

445

493

541

589

637

685

733

781
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58

att
Ile

ggc
Gly

tge
Cys
270

ttg
Leu

€99
Arg

tac
Tyr

ctyg
Leu

atg
Met
350

tge
Cys

gac
Asp

cte
Leu

acg
Thr

tte
Phe
430

cgt
Arg

ggce
Gly

ctyg
Leu

gce
Ala

cte
Leu
510

gct
Ala

atg
Met

cca
Pro

ctt
Leu
255

999
Gly

ctyg
Leu

cee
Pro

gta
Val

aga
Arg
335

agg
Arg

tgg
Trp

ceg
Pro

tge
Cys

ctyg
Leu
415

cac
His

ctyg
Leu

tgc
Cys

tte
Phe

tgg
Trp
495

aag

Lys

aac
Asn

tca
Ser

age
Ser
240

gat
Asp

gac
Asp

aag
Lys

agg
Arg

agg
Arg
320

cac
His

age
Ser

att
Ile

gte
Val

age
Ser
400

age
Ser

cga
Arg

ttec
Phe

tac
Tyr

tac
Tyr
480

gac

Asp

aac
Asn

gag
Glu

ceg
Pro

ate
Ile

gag
Glu

tgg
Trp

agg
Arg

gca
Ala
305

gtg
Val

ttt
Phe

aac
Asn

gtg
Val

cee
Pro
385

cg9
Arg

cte
Leu

gag
Glu

ctyg
Leu

tee
Ser
465

gce
Ala

atc
Ile

cee
Pro

aag
Lys

gac
Asp
545

cta
Leu

cty
Leu

gag
Glu

aag
Lys
290

cty
Leu

gag
Glu

gga
Gly

gcg
Ala

tge
Cys
370

acc
Thr

tte
Phe

ctyg
Leu

gac
Asp

gac
Asp
450

ttec
Phe

ctyg
Leu

999
Gly

gac
Asp

aga
Arg
530

atc
Ile

gee
Ala

aaa
Lys

aag
Lys
275

atg
Met

agg
Arg

gge
Gly

gac
Asp

gce
Ala
355

acg
Thr

tge
Cys

ceg
Pro

gce
Ala

ctyg
Leu
435

gga
Gly

atc
Ile

gag
Glu

gac
Asp

ctyg
Leu
515

gce

Ala

aaa
Lys

caa
Gln

gte
Val
260

aag
Lys

tta
Leu

gac
Asp

tte
Phe

gag
Glu
340

cty
Leu

act
Thr

cte
Leu

cag
Gln

gcg
Ala
420

gaa
Glu

gac
Asp

cac
His

aag
Lys

gta
Val
500

attc

Ile

aag
Lys

cag
Gln

gca
Ala
245

cea
Pro

aag
Lys

cee
Pro

cte
Leu

cty
Leu
325

gac
Asp

tte
Phe

ctyg
Leu

acc
Thr

gge
Gly
405

cag
Gln

agg
Arg

atc
Ile

cte
Leu

gag
Glu
485

cag

Gln

caa
Gln

gag
Glu

gaa
Glu

cag
Gln

cet
Pro

ceg
Pro

agg
Arg

cag
Gln
310

gag
Glu

caa
Gln

cag
Gln

aag
Lys

cge
Arg
390

gca
Ala

gge
Gly

cte
Leu

cte
Leu

age
Ser
470

gag
Glu

aag
Lys

gta
Val

ttyg
Leu

ttyg
Leu
550

aga
Arg

999
Gly

gtg
Val

gea
Ala
295

cte
Leu

gag
Glu

gce
Ala

ctyg
Leu

ctyg
Leu
375

acg
Thr

cag
Gln

ctyg
Leu

999
Gly

cgce
Arg
455

ttc
Phe

999
Gly

ctyg
Leu

gg9a
Gly

gag
Glu
535

ctyg
Leu

atce
Ile

gcg
Ala

cee
Pro
280

gee
Ala

ctg
Leu

gac
Asp

atg
Met

gg¢
Gly
360

cag
Gln

999
Gly

ctg
Leu

tgg
Trp

gtg
Val
440

cag
Gln

cag
Gln

gag
Glu

ctt
Leu

cac
His
520
gee

Ala

caa
Gln

ctg
Leu

ety
Leu
265

gte
Val

ttg
Leu

gcg
Ala

agg
Arg

cgt
Arg
345

teyg
Ser

atg
Met

ctyg
Leu

cg9
Arg

gcg
Ala
425

cag
Gln

gac
Asp

cag
Gln

gac
Asp

tce
Ser
505

tte

Phe

act
Thr

tgc
Cys

tte
Phe
250

ate
Ile

cte
Leu

ctg
Leu

cag
Gln

agg
Arg
330

gce
Ala

gce
Ala

gag
Glu

tte
Phe

gge
Gly
410

cag
Gln

gag
Glu

aga
Arg

ttt
Phe

agg
Arg
490

gga
Gly

tta
Leu

ttt
Phe

aaa
Lys

gtg
Val

cag
Gln

ctg
Leu

gte
Val

cag
Gln
315

gce
Ala

ttt
Phe

cce
Pro

aag
Lys

ctyg
Leu
395

gcg
Ala

atg
Met

tece
Ser

gtc
Val

cte
Leu
475

gac
Asp

gaa
Glu

ttc
Phe

ggc
Gly

gca
Ala
555

gte
Val

gac
Asp

999
Gly

acc
Thr
300

ceyg
Pro

tat
Tyr

gag
Glu

gcg
Ala

999
Gly
380

cgt
Arg

ctyg
Leu

tee
Ser

gac
Asp

tece
Ser
460

act
Thr

ggc
Gly

gaa
Glu

ggc
Gly

tgc
Cys
540

cat
His

gat
Asp

ate
Ile

agt
Ser
285

acyg
Thr

ate
Ile

tte
Phe

cta
Leu

gtg
Val
365

gag
Glu

tte
Phe

cg9
Arg

gtg
Val

cte
Leu
445

aaa
Lys

gce
Ala

cac
His

aga
Arg

cte
Leu
525

cg9
Arg

ctt
Leu

829

877

925

973

1021

1069

1117

1165

1213

1261

1309

1357

1405

1453

1501

1549

1597

1645

1693

1741
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60

cat
His

tge
Cys

ceg
Pro
590

cat
His

cty
Leu

cty
Leu

gtg
Val

cac
His
670

gte
Val

aag
Lys

cge
Arg

aac
Asn

tag
Trp
750

ctyg
Leu

tac
Tyr

gaa
Glu

ttg
Leu

att
Ile
830

gat

Asp

ctt
Leu

gca
Ala

cty
Leu
575

tte
Phe

tgt
Cys

cag
Gln

gac
Asp

aaa
Lys
655

gta
Val

acc
Thr

aag
Lys

acg
Thr

ctyg
Leu
735

gct
Ala

cgt
Arg

aag
Lys

aac
Asn

gtt
Val
815

999
Gly

tgt
Cys

ggc
Gly

aat
Asn
560

tat
Tyr

aag
Lys

tee
Ser

gta
Val

att
Ile
640

caa
Gln

acc
Thr

cet
Pro

acc
Thr

atg
Met
720

cag
Gln

gaa
Glu

cte
Leu

acc
Thr

tgt
Cys
800

gtc
Val

gat
Asp

aaa
Lys

tgt
Cys

aag
Lys

gag
Glu

gaa
Glu

tte
Phe

gca
Ala
625

gaa
Glu

age
Ser

cgt
Arg

gac
Asp

cte
Leu
705

atg
Met

tac
Tyr

tte
Phe

tca
Ser

atg
Met
785

cgt
Arg

age
Ser

aca
Thr

ctyg
Leu

aga
Arg
865

cee
Pro

tet
Ser

att
Ile

age
Ser
610

aag
Lys

ttt
Phe

tte
Phe

age
Ser

acc
Thr
690

acg
Thr

ctyg
Leu

ctyg
Leu

ttec
Phe

gee
Ala
770

aca
Thr

ctt
Leu

aag
Lys

999
Gly

cag
Gln
850

tat
Tyr

tta
Leu

cag
Gln

tet
Ser
595

ctyg
Leu

999
Gly

gaa
Glu

cty
Leu

acc
Thr
675

gcg
Ala

cac
His

atg
Met

agg
Arg

tat
Tyr
755

aat
Asn

cge
Arg

aca
Thr

aag
Lys

gtg
Val
835

acc

Thr

cte
Leu

tee
Ser

gag
Glu
580

att
Ile

aag
Lys

gtg
Val

age
Ser

agt
Ser
660

tgt
Cys

tac
Tyr

cty
Leu

cty
Leu

ttg
Leu
740

gtc
Val

gtg
Val

cca
Pro

gaa
Glu

cty
Leu
820

aag

Lys

ttg
Leu

tca
Ser

gtg
Val
565

gag
Glu

cac
His

cat
His

tte
Phe

teca
Ser
645

gac
Asp

cat
His

¢g9
Arg

acc
Thr

tgt
Cys
725

gga
Gly

cte
Leu

cte
Leu

aaa
Lys

gce
Ala
805

aca

Thr

ttt
Phe

gtg
Val

gag
Glu

ace
Thr

gag
Glu

ctyg
Leu

tgt
Cys

cty
Leu
630

aac
Asn

tet
Ser

cty
Leu

gac
Asp

cty
Leu
710

gac
Asp

ggt
Gly

aaa
Lys

cty
Leu

cac
His
790

agt
Ser

cac
His

cty
Leu

tta
Leu

gcg
Ala
870

gac
Asp

cty
Leu

aca
Thr

caa
Gln
615

gag
Glu

age
Ser

tect
Ser

cag
Gln

tte
Phe
695

gca
Ala

ctyg
Leu

cac
His

gce
Ala

gat
Asp
775

ttc
Phe

tgc
Cys

ctyg
Leu

tgt
Cys

cag
Gln
855

cte
Leu

cty
Leu

gcg
Ala

aat
Asn
6§00

gac
Asp

aat
Asn

aac
Asn

gtg
Val

aaa
Lys
680

tgt
Cys

999
Gly

cte
Leu

tgt
Cys

aac
Asn
760

gag
Glu

ctg
Leu

aag
Lys

tgc
Cys

gag
Glu
840

caa

Gln

caa
Gln

aag
Lys

aag
Lys
585

act
Thr

ttg
Leu

tac
Tyr

cte
Leu

cg9
Arg
665

gtg
Val

ctt
Leu

cac
His

aga
Arg

gce
Ala
745

cag
Gln

ggt
Gly

cag
Gln

gac
Asp

ttyg
Leu
825

gge
Gly

tgc
Cys

gaa
Glu

gag
Glu
570

gtg
Val

tect
Ser

cag
Gln

atg
Met

aag
Lys
650

att
Ile

gag
Glu

gct
Ala

ate
Ile

aat
Asn
730

acce
Thr

tce
Ser

gce
Ala

atg
Met

ctt
Leu
810

gce

Ala

ttg
Leu

age
Ser

gce
Ala

gte
Val

gtg
Val

gaa
Glu

aaa
Lys

gat
Asp
635

ttt
Phe

ctt
Leu

att
Ile

ttc
Phe

gag
Glu
715

cat
Hisg

ceg
Pro

ctyg
Leu

atg
Met

ttyg
Leu
795

gct
Ala

aag
Lys

agt
Ser

ata
Ile

tgc
Cys
875

ttg
Leu

gtg
Val

gtg
Val

cte
Leu
620

ttt
Phe

ctyg
Leu

tgt
Cys

aaa
Lys

att
Ile
700

tgg
Trp

aaa
Lys

gag
Glu

aag
Lys

ttyg
Leu
780

teg
Ser

gct
Ala

aac
Asn

tac
Tyr

acc
Thr
860

agc
Ser

gge
Gly

gce
Ala

atg
Met
605

tea
Ser

gaa
Glu

gaa
Glu

gac
Asp

aac
Asn
685

999
Gly

gaa
Glu

tge
Cys

cag
Gln

cac
His
765

ctyg
Leu

ttg
Leu

gtc
Val

cece
Pro

cct
Pro
845

aag

Lys

cte
Leu

1789

1837

1885

1933

1981

2029

2077

2125

2173

2221

2269

2317

2365

2413

2461

2509

2557

2605

2653

2701
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62

aca aac ctg gac ttg agt atc aac cag ata gct cgt gga ttg tgg att
Thr Asn Leu Asp Leu Ser Ile Asn Gln Ile Ala Arg Gly Leu Trp Ile
880 885 890

ctc tgt cag geca tta gag aat cca aac tgt aac cta aaa cac cta cgc
Leu Cys Gln Ala Leu Glu Asn Pro Asn Cys Asn Leu Lys His Leu Arg
895 900 905

cte tgg age tge tee cte atg cet tte tat tgt cag cat ctt gga tet
Leu Trp Ser Cys Ser Leu Met Pro Phe Tyr Cys Gln Hig Leu Gly Ser
910 915 920 925

get cte cte age aat cag aag ctt gaa act ctg gac ctg gge cag aat
Ala Leu Leu Ser Asn Gln Lys Leu Glu Thr Leu Asp Leu Gly Gln Asn
930 935 940

cat ttg tgg aag agt ggc ata att aag ctc ttt ggg gtt cta aga caa
Hig Leu Trp Lys Ser Gly Ile Ile Lys Leu Phe Gly Val Leu Arg Gln
945 950 955

aga act gga tece ttg aag ata cte agg ttg aag acce tat gaa act aat
Arg Thr Gly Ser Leu Lys Ile Leu Arg Leu Lys Thr Tyr Glu Thr Asn
960 965 970
ttg gaa atc aag aag ctg ttg gag gaa gtg aaa gaa aag aat ccc aag
Leu Glu Ile Lys Lys Leu Leu Glu Glu Val Lys Glu Lys Asn Pro Lys
975 980 985
ctg act att gat tge aat get tee ggg geca acg gea cct ceg tge tgt
Leu Thr Ile Asp Cys Asn Ala Ser Gly Ala Thr Ala Pro Pro Cys Cys
990 995 1000 1005

gac ttt ttt tgc tga gcagecctggg atcgctctac gaattacaca ggaagcggga
Asp Phe Phe Cys

ttegggtete taagatgtet tatgaatgca ggtcagaggg tcacatgtta acactagagt
ctgtecgagag gtaggatttg acactggttt tctcactatt tttgggagat tctgcacgag
tcacgcacce ccttcacatg acgctatgta ctttctcaca gggataataa agttagagea
ctetegttge a

«<210> SEQ ID NO 5

<211> LENGTH: 1009

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

Met Thr Ser Pro Gln Leu Glu Trp Thr Leu Gln Thr Leu Leu Glu Gln
1 5 10 15

Leu Asn Glu Asp Glu Leu Lys Ser Phe Lys Ser Leu Leu Trp Ala Phe
20 25 30

Pro Leu Glu Asp Val Leu Gln Lys Thr Pro Trp Ser Glu Val Glu Glu
35 40 45

Ala Asp Gly Lys Lys Leu Ala Glu Ile Leu Val Asn Thr Ser Ser Glu
50 55 60

Asn Trp Ile Arg Asn Ala Thr Val Asn Ile Leu Glu Glu Met Asn Leu
65 70 75 80

Thr Glu Leu Cys Lys Met Ala Lys Ala Glu Met Met Glu Asp Gly Gln
85 90 95

Val Gln Glu Ile Asp Asn Pro Glu Leu Gly Asp Ala Glu Glu Asp Ser
100 105 110

Glu Leu Ala Lys Pro Gly Glu Lys Glu Gly Trp Arg Asn Ser Met Glu
115 120 125

Lys Gln Ser Leu Val Trp Lys Asn Thr Phe Trp Gln Gly Asp Ile Asp
130 135 140

Asn Phe His Asp Asp Val Thr Leu Arg Asn Gln Arg Phe Ile Pro Phe
145 150 155 160

2749

2797

2845

2893

2941

2989

3037

3085

3140

3200

3260

3320

3331
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Leu

Leu

Tyr

Glu

225

Ile

Glu

Trp

Arg

Ala

305

Val

Phe

Asn

Val

Pro

385

Arg

Leu

Glu

Leu

Ser

465

Ala

Ile

Pro

Lys

Asp

545

Lys

Glu

Asn

Gly

Asp

Leu

210

Leu

Leu

Leu

Glu

Lys

290

Leu

Glu

Gly

Ala

Cys

370

Thr

Phe

Leu

Asp

Asp

450

Phe

Leu

Gly

Asp

Arg

530

Pro

Ser

Pro

Pro

Trp

195

Ser

Ile

Ala

Lys

Lys

275

Met

Arg

Gly

Asp

Ala

355

Thr

Cys

Pro

Ala

Leu

435

Gly

Ile

Glu

Asp

Leu

515

Ala

Lys

Leu

Gln

Arg
Ala
180

Thr

Ser

Gln

Val

260

Leu

Asp

Phe

Glu

340

Leu

Thr

Leu

Gln

Ala

420

Glu

Asp

His

Val
500

Ile

Gln

Ser

Glu

Thr

165

Gly

Asp

Lys

Lys

Ala

245

Pro

Lys

Pro

Leu

Leu

325

Asp

Phe

Leu

Thr

Gly

405

Gln

Arg

Ile

Leu

Glu

485

Gln

Gln

Glu

Glu

Val

565

Glu

Pro

Val

Cys

Glu

Asp

230

Gln

Pro

Pro

Arg

Gln

310

Glu

Gln

Gln

Lys

Arg

390

Ala

Gly

Leu

Leu

Ser

470

Glu

Lys

Val

Leu

Leu

550

Thr

Glu

Arg

Gly

Asn

Leu

215

Trp

Arg

Gly

Val

Ala

295

Leu

Glu

Ala

Leu

Leu

375

Thr

Gln

Leu

Gly

Arg

455

Phe

Gly

Leu

Gly

Glu

535

Leu

Asp

Leu

Lys

Lys

Leu

200

Ser

Pro

Ile

Ala

Pro

280

Ala

Leu

Asp

Met

Gly

360

Gln

Gly

Leu

Trp

Val

440

Gln

Gln

Glu

Leu

His

520

Ala

Gln

Leu

Ala

Leu

Thr

185

Ser

Arg

Glu

Leu

Leu

265

Val

Leu

Ala

Arg

Arg

345

Ser

Met

Leu

Arg

Ala

425

Gln

Asp

Gln

Asp

Ser

505

Phe

Thr

Cys

Lys

Lys

Thr

170

Thr

Pro

Met

Leu

Phe

250

Ile

Leu

Leu

Gln

Arg

330

Ala

Ala

Glu

Phe

Gly

410

Gln

Glu

Arg

Phe

Arg

490

Gly

Leu

Phe

Lys

Glu

570

Val

Pro

Leu

Thr

Gly

Gln

235

Val

Gln

Leu

Val

Gln

315

Ala

Phe

Pro

Lys

Leu

395

Ala

Met

Ser

Val

Leu

475

Asp

Glu

Phe

Gly

Ala

555

Val

Val

Tyr

Ala

Leu

Pro

220

Asp

Val

Asp

Gly

Thr

300

Pro

Tyr

Glu

Ala

Gly

380

Arg

Leu

Ser

Asp

Ser

460

Thr

Glu

Gly

Cys

540

His

Leu

Val

Thr

Lys

Arg

205

Cys

Asp

Asp

Ile

Ser

285

Thr

Ile

Phe

Leu

Val

365

Glu

Phe

Arg

Val

Leu

445

Lys

Ala

His

Arg

Leu

525

Arg

Leu

Gly

Ala

Val

Lys

190

Tyr

Ser

Ile

Gly

Cys

270

Leu

Arg

Tyr

Leu

Met

350

Cys

Asp

Leu

Thr

Phe

430

Arg

Gly

Leu

Ala

Leu

510

Ala

Met

His

Cys

Pro

Val

175

Cys

Ala

Phe

Pro

Leu

255

Gly

Leu

Pro

Val

Arg

335

Arg

Trp

Pro

Cys

Leu

415

His

Leu

Cys

Phe

Trp

495

Lys

Asn

Ser

Ala

Leu

575

Phe

Leu

Met

Phe

Ala

Ser

240

Asp

Asp

Lys

Arg

Arg

320

His

Ser

Ile

Val

Ser

400

Ser

Arg

Phe

Tyr

Tyr

480

Asp

Asn

Glu

Pro

Asn

560

Tyr

Lys
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Glu

Phe

Ala

625

Glu

Ser

Arg

Asp

Leu

705

Met

Tyr

Phe

Ser

Met

785

Arg

Ser

Thr

Leu

Arg

865

Asp

Ala

Cys

Ser

Lys

945

Ser

Lys

Asp

Ile

Ser

610

Lys

Phe

Phe

Ser

Thr

690

Thr

Leu

Leu

Phe

Ala

770

Thr

Leu

Lys

Gly

Gln

850

Tyr

Leu

Leu

Ser

Asn

930

Ser

Leu

Lys

Cys

Ser

595

Leu

Gly

Glu

Leu

Thr

675

Ala

His

Met

Arg

Tyr

755

Asn

Arg

Thr

Lys

Val

835

Thr

Leu

Ser

Glu

Leu

915

Gln

Gly

Lys

Leu

Asn
995

580

Ile

Val

Ser

Ser
660

Leu

Leu

Leu

740

Val

Val

Pro

Glu

Leu

820

Leu

Ser

Ile

Asn

900

Met

Ile

Ile

Leu

980

Ala

His

His

Phe

Ser

645

Asp

His

Arg

Thr

Cys

725

Gly

Leu

Leu

Lys

Ala

805

Thr

Phe

Val

Glu

Asn

885

Pro

Pro

Leu

Ile

Leu

965

Glu

Ser

Leu

Cys

Leu

630

Asn

Ser

Leu

Asp

Leu

710

Asp

Gly

Lys

Leu

His

790

Ser

His

Leu

Leu

Ala

870

Gln

Asn

Phe

Glu

Lys

950

Arg

Glu

Gly

Thr

Gln

615

Glu

Ser

Ser

Gln

Phe

695

Ala

Leu

His

Ala

Asp

775

Phe

Cys

Leu

Cys

Gln

855

Leu

Ile

Cys

Tyr

Thr

935

Leu

Leu

Val

Ala

Asn

600

Asp

Asn

Asn

Val

Lys

680

Cys

Gly

Leu

Cys

Asn

760

Glu

Leu

Lys

Cys

Glu

840

Gln

Gln

Ala

Asn

Cys

920

Leu

Phe

Lys

Lys

Thr Ala Pro Pro Cys Cys

1000

585

Thr

Leu

Tyr

Leu

Arg

665

Val

Leu

His

Arg

Ala

745

Gln

Gly

Gln

Asp

Leu

825

Gly

Cys

Glu

Arg

Leu

905

Gln

Asp

Gly

Thr

Glu
985

Ser

Gln

Met

Lys

650

Ile

Glu

Ala

Ile

Asn

730

Thr

Ser

Ala

Met

Leu

810

Ala

Leu

Ser

Ala

Gly

890

Lys

His

Leu

Val

Tyr

970

Lys

Glu

Lys

Asp

635

Phe

Leu

Ile

Phe

Glu

715

His

Pro

Leu

Met

Leu

795

Ala

Lys

Ser

Ile

Cys

875

Leu

His

Leu

Gly

Leu

955

Glu

Asn

Val

Leu

620

Phe

Leu

Cys

Lys

Ile

700

Trp

Lys

Glu

Lys

Leu

780

Ser

Ala

Asn

Tyr

Thr

860

Ser

Trp

Leu

Gly

Gln

940

Arg

Thr

Pro

Met

605

Ser

Glu

Glu

Asp

Asn

685

Gly

Glu

Cys

Gln

His

765

Leu

Leu

Val

Pro

Pro

845

Lys

Leu

Ile

Arg

Ser

925

Asn

Gln

Asn

Lys

590
His

Leu

Leu

Val

Hisg

670

Val

Lys

Arg

Asn

Trp

750

Leu

Tyr

Glu

Leu

Ile

830

Asp

Leu

Thr

Leu

Leu

910

Ala

His

Arg

Leu

Leu
990

Asp Phe Phe

1005

Cys

Gln

Asp

Lys

655

Val

Thr

Lys

Thr

Leu

735

Ala

Arg

Lys

Asn

Val

815

Gly

Cys

Gly

Asn

Cys

895

Trp

Leu

Leu

Thr

Glu

975

Thr

Ser

Val

Ile

640

Gln

Thr

Pro

Thr

Met

720

Gln

Glu

Leu

Thr

Cys

800

Val

Asp

Lys

Cys

Leu

880

Gln

Ser

Leu

Trp

Gly

960

Ile

Ile
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Cys

<210> SEQ ID NO 6

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 6

gcccaattac agccaaatce ctgag

«<210> SEQ ID NO 7

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

«<400> SEQUENCE: 7

ggccgaggcea gacagattac ctaaa

«<210> SEQ ID NO 8

«<211> LENGTH: 24

«<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

«<400> SEQUENCE: 8

accgtgetgg gocagatttt cagt

«<210> SEQ ID NO 9

«<211> LENGTH: 25

«<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 9

gcagaggtty caatgagcag agacyg

<210> SEQ ID NO 10

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 10

ccaccatgece tggctgacac tttat

<210> SEQ ID NO 11

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 11

gcagaggttyg caatgagcag agacg

<210> SEQ ID NO 12

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
«<220> FEATURE:

25

25

24

25

25

25
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<223> OTHER INFORMATION: synthetic oligonucleotide
<400> SEQUENCE: 12

gtagtggete cgtetetget cattyg

<210> SEQ ID NO 13

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 13

aggccatega ccacgaacag gatte

«<210> SEQ ID NO 14

<211> LENGTH: 25

«<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

«<400> SEQUENCE: 14

gacgacgtca ctetgagaaa ccaac

«<210> SEQ ID NO 15

«<211> LENGTH: 23

«<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

«<400> SEQUENCE: 15

tgcagaggaa acgcaggaac age

«<210> SEQ ID NO 16

«<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 16

tttgctgaag aggaagatgt taccc

<210> SEQ ID NO 17

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 17

cgaggccgaa taagaagtgt cctac

<210> SEQ ID NO 18

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 18

gtgggcgeayg atgtecgtgt te

«210> SEQ ID NO 19

25

25

25

23

25

25

22
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<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 19

cctaattgec aagtegtgte tee

<210> SEQ ID NO 20

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

«<400> SEQUENCE: 20

ggtcteagtt tctageeccaa gtt

«<210> SEQ ID NO 21

«<211> LENGTH: 23

«<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

«<400> SEQUENCE: 21

acacggtgaa aacctgtetyg tge

«<210> SEQ ID NO 22

«<211> LENGTH: 23

«<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 22

ccactgcacce cggccaagaa ctt

«<210> SEQ ID NO 23

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 23

gctgggggee actgetctca atc

<210> SEQ ID NO 24

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 24

gatcacgect ttgcattcca gactg

<210> SEQ ID NO 25

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 25

23

23

23

23

23

25
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aactcagatg atccegececac ctete

<210> SEQ ID NO 26

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 26

aaaacaacac ctgtgtecetg tgatg

«<210> SEQ ID NO 27

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

«<400> SEQUENCE: 27

ttaacatgtt tctacctgta tctge

«<210> SEQ ID NO 28

«<211> LENGTH: 23

«<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

«<400> SEQUENCE: 28

cttcacaggg cgttagecag agg

«<210> SEQ ID NO 29

«<211> LENGTH: 23

«<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 29

ccageccggg aaagatgaca aga

<210> SEQ ID NO 30

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 30

aaggtgctgg ggctacaggt gtct

<210> SEQ ID NO 31

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 31

gccaacatgg tgaaacccct cte

<210> SEQ ID NO 32

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
«<220> FEATURE:

25

25

25

23

23

24

23
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<223> OTHER INFORMATION: synthetic oligonucleotide
<400> SEQUENCE: 32

ctgteccecca gaaaatcecca aaaac

<210> SEQ ID NO 33

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 33

caaccgaatce atccctgaac tte

«<210> SEQ ID NO 34

<211> LENGTH: 23

«<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

«<400> SEQUENCE: 34

caaacaccaa actcatgacc ata

«<210> SEQ ID NO 35

«<211> LENGTH: 20

«<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

«<400> SEQUENCE: 35

teccttecage atcctcegcac

«<210> SEQ ID NO 36

«<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 36

atgaccagga caccccaggt tcta

<210> SEQ ID NO 37

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 37

caccttgcat gctctcaaac acca

<210> SEQ ID NO 38

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 38

caagaagctt agtcategtt

«210> SEQ ID NO 39

25

23

23

20

24

24

20
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 39

agctgatagg gtatactetg

<210> SEQ ID NO 40

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

«<400> SEQUENCE: 40

aaacccatac ctgagtat

«<210> SEQ ID NO 41

«<211> LENGTH: 22

«<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide

<400> SEQUENCE: 41

tggccatgat gactcccaca gg

«<210> SEQ ID NO 42

«<211> LENGTH: 24

«<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
«<220> FEATURE:

<223> OTHER INFORMATION: synthetic oligonucleotide
<400> SEQUENCE: 42

ccaggttttt aaaagttaca tttg

«<210> SEQ ID NO 43

<211> LENGTH: 13

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 43

agccaggtgyg gta

<210> SEQ ID NO 44

<211> LENGTH: 13

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 44

agccagatgg gta

20

18

22

24

13

13

What is claimed is:

1. A method for diagnosing a predisposition for molar
pregnancy in a human female subject, the method comprising
detecting an alteration in the sequence of a NALP7 gene or the
sequence of its mRNA or encoded polypeptide in a tissue
sample from said subject relative to the sequence of a wild-
type NALP7 gene or the sequence of its mRNA or encoded
polypeptide, wherein said alteration is:

a) a substitution of G with A at the splice donor site at the
boundary of exon 3 and intron 3 (IVS3+1G>A);

60

65

b) a substitution of G with A at the splice donor site at the
boundary of exon 7 and intron 7 (IVS7+1G>A),

¢) a substitution of C with T corresponding to the first
position of the codon for Arg 693 of the NALP7
polypeptide, resulting in a Arg to Trp substitution;

d) a substitution of G with A corresponding to the second
position of the codon for Cys 84 of the NALP7 polypep-
tide, resulting in a Cys to Tyr substitution;

e) a substitution of G with A corresponding to the second
position of the codon for Cys 399 of the NALP7
polypeptide, resulting in a Cys to Tyr substitution;
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f) a substitution of G with C corresponding to the third
position of the codon for Lys 379 of the NALP7
polypeptide, resulting in a Lys to Asn substitution;

2) a substitution of G with T corresponding to the first
position of the codon for Glu 99 of the NALP7 polypep-
tide, resulting in a substitution for a stop codon; and/or

h) a substitution of A with T corresponding to the second
position of the codon for Asp 657 of the NALP7
polypeptide, resulting in a Asp to Val substitution

wherein if the NALP7 polypeptide is used for detecting said
alteration, said alteration is detected by sequencing of the
NALP7 polypeptide, and wherein said alteration indicates
that the subject has a predisposition for molar pregnancy.

2. The method of claim 1, wherein said substitution of G
with A at the splice donor site at the boundary of exon 3 and
intron 3 (IVS3+1G>A) is associated with a loss of a cleavage
site for the restriction endonuclease BstNlin the NALP7
gene.

3. The method of claim 1, further comprising amplification
of a nucleic acid sequence suspected of comprising the alter-
ation in the sample prior to the detection of the alteration.

4. The method of claim 1, wherein detection of the alter-
ation in the sequence ofthe NALP7 gene or the sequence of its
mRNA is performed using a method selected from:

a) sequencing of the NALP7 nucleic acid sequence;

b) hybridization of a nucleic acid probe capable of specifi-
cally hybridizing to a NALP7 nucleic acid sequence
comprising the alteration and not to a corresponding
wild-type NALP7 nucleic acid sequence;

5

10

15

20

25

80

¢) restriction fragment length polymorphism analysis
(RFLP);

d) amplified fragment length polymorphism PCR (AFLP-
PCR); and/or

e) amplification of a nucleic acid fragment comprising a
NALP7 nucleic acid sequence using a primer specific for
the alteration, wherein the primer produces an amplified
product if the alteration is present and does not produce
the same amplified product when a corresponding wild-
type NALP7 nucleic acid sequence is used as a template
for amplification.

5. The method of claim 4, wherein said primer comprises a
nucleotide sequence selected from SEQ ID NOs: 6-42.

6. The method of claim 1, further comprising determining
cytokine release of an immune cell of said subject, wherein a
decrease in cytokine release relative to a control level of
cytokine release is further indicative that the subject suffers
from or has a predisposition for the reproductive condition.

7. The method of claim 6. wherein the control level is
selected from an established standard and a level of cytokine
release of an immune cell comprising a wild-type NALP7
nucleic acid.

8. The method of claim 6, wherein the immune cell is a
lymphocyte or monocyte.

9. The method of claim 6, wherein the immune cell is a
peripheral blood mononuclear cell (PBMC).

10. The method of claim 6, wherein the cytokine is selected
from interleukin-1f (IL-1 ) and TNF alpha (TNFa).
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