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Figure 1
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Human Corin Nucleotide Sequence:

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961l
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
186l
1921
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2041
2101
2161
2221
2281
2341
2401
2461
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2641
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2761
2821
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29471
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3241
3301
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aaatcatccg
agtggacaga
gasgagcgct
atgggraatg
gtectgatte
ggaacattac
gasatccaag
tctactgceac
gaccaaagtce
ctgcectace
aagttocteoa
tttggctgta
ctgecctgta
gtgaattact
agcaatgtca
ggaaggyggty
aatggcetaca
ctgttteace
gactgtyggy
tgecggggacy
gataagtctyg
ggacaatgta
gatgaggaga
tacaatcccet
aataactgta
agtacaagtt
gagtcttete
tottgecacaa
agggcattgt
cagtggecty
tgectgatge
ggacagtgtyg
gatgaggaaa
tgtttgaagce
aazaactgcet
cgtgacctgt
gtgaccctct
caacaccatg
atgggtttag
tggetgacat
ctaaatgggc
tgtgggcgee
cctggaaggt
tgtgtcctea
zatgetgeay
atgcagacac
gactatgaca
cotgtetget
ggetggggee
atttetetygy
tgzgctggcet
gt-tgtgaga
tgettttecea
attaaaagac
acttttgcecea
gagctgtaca

tagtgcctec
agaataageyg
gcecgeagage
getgetotea
catgtatety
aasaggtcta
ggtecegatgt
atcccgaccea
acaggaatac
acgccacgct
agtttttcac
ccetegecett
ggtccttctyg
cctggecegga
gcagaattig
agaactttet
acgactgtga
gtcacacagg
atttgagtga
ggegetgeat
acgaggteaa
tececageac
actgcagcgt
geettgatte
gtcaatgtga
atccaaatta
ttttaoecctygc
ttttggtacc
gtgaacactc
aagacacaga
ctgatgaata
ttetggette
actgtggtoyg
acacagtgat
cattttgcca
ggtgtgatgg
ctataaatgt
tgtgtgeaga
gagaaccate
tacactccaa
agtcttgtga
geectgetge
ggecatggca
ttgccaagaa
tttggaaagt
gctttgtgaa
tcageategt
tgeccaaccee
acatgggcaa
aacattgtca
atgagtctygyg
agectggagy
aagtectyggy
agatttacat
getacactaa
gaagcacttt

cecgggggaca
agacttttta
cgggteeeca
gaagctyggeyg
tgetetegtt
ttttaaatca
tattcttaca
acacgttcca
aagtgeotgt
gacacctete
atatctccat
cectgagtyge
tgaggctgca
tttecctraga
cttecteacet
gtgtgccagt
cgagtggagt
caagtgectt
tgagcaaaac
cgccatggay
ctgcteetgt
gtttcaatgt
cattcagact
atgtggtggt
accaattaca
ttttggeeac
acttgttcaa
aaaatgtgat
taaagaacge
ttgecagtcaa
tgtggaagaa
cagaagatgt
taaagagaga
ctgegatggy
agatgatgag
tgaagecgac
gaactecctct
tggetggeag
tgtgaccaaa
ctgggagage
gagcagaagt
ccgaatgaac
gtygttetety
gtgggttctg
ggtgettgge
gaccatcate
tgagcetgagt
ggageagtgg
taaaatgcca
gteoctacttt
cacagttgat
acggtggaca
geotggcogtt
ccagaccttt
aagaaaatgg
tcatggacag
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cgtagaggay
teccatgaaac
aagceoggtet
actgctaacc
ctettgetoy
aatgggagtyg
aatacaattt
gcetggacta
atgaacatca
ctetcagtty
cgectesgtt
atcattgatg
aaagaaggct
tgctcocacagt
cagcaggaaa
ggaatctgea
gacgaggcte
aattacagece
tgtgattgea
tgggtgtgty
cacagcecagg
gatggtgacy
tcatgtcaag
agctetetot
ttggaactet
aggactcaaa
accaactgtt
gtgaatacag
tgtgagtoty
tttccagagyg
tgctecaccta
gatggccazg
gatctttgog
ttccecagact
ctggaatygtyg
tgetecagaca
tectttetga
gagatattga
ttgatacagg
cteaatyggga
aaaatttetc
aaaaggatcc
cagagtgaac
acagttgccce
atcaacaatce
ctgcatecee
gaagacatca
ctagageety
tttaagcetge
gacatgaagsa
tcatgcatyg
ttatttgogat
tatagtaatyg
ctectaaact
cettetogac
aaatgcccaa

Figure 4A

agaaaagcga
agtectectge
tgagagctga
tecteocggtt
tgatecetget
aacctttggt
ataaccagag
cggatgcette
ceocacageca
tcagaaacat
gctatcaaca
gegatgacag
gtgaatcagt
ttagaaacca
acggaaagca
tceccgggaa
attgeaactg
ttgtgtgtga
atcccacaac
atggtgacca
gtctggtgga
aggactgcaa
aaggagacca
gtgacccgaa
gcatgaattt
aggaagcatc
ataaatacct
gegageatat
ttottgggat
aaaattcaga
gtcatttcaa
ccgactgtyga
aatgtcecate
gcectgatta
caaaccatgce
gttcagatga
tggttcacay
gtcagetgge
aacayggagaa
ceactttaca
ttetgtgtac
ttggaggtcy
ccagtggaca
actgcttega
tagaccatcece
gctacagtceg
gtgagactgg
acacgtactyg
aagagggaga
ceatcaccac
gtgacagcegy
taacttcatg
tgtcatattt
aattataagg
tgtgaagagc
togtgeactyg
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ccaagataaa
cetegoteoy
tgacaataac
cctattgetyg
ttecectatgtt
cactgatggt
cactgtggtyg
tetoccaggyg
gtgtcagatyg
ggaaatcgaa
tatcatagcty
tcatggacta
cetgggeaty
aactgasagce
attgetctgt
actgcastgt
cagegagaat
tggatatgat
agagecatcge
cgactgtgty
atgcagaaat
ggatgggagt
aagatgccte
caacagteryg
gecctacaac
catcagetyg
catgttetzt
ceotecttge
tgtgggecta
caatcaaacc
gtgccgctca
cgatgacagt
caatazacaa
catggacgag
gtgtgtgtca
atgggactgt
agctgecaca
ctgcaageag
agagccgcgy
tgaacttcta
taaacaagac
gacgagtcgce
tatctgtgge
g9ggagagay
atcagtgttc
agcagtggtyg
ctacgtcecgyg
ctatztcaca
ggteccegeatt
teggatgata
tgggecotctt
gggcteegte
cgtegaatygg
atgatcagac
tgcetgeags
caaatttgca
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3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921

tgtttgtttt
aagttcaatyg
aaccatgact
aacaggttat
gattaatrtat
gttaacattyg
acacttcgaa
tgccatgttyg
tttacatgtt
gataaaagac
caaagttctt
atatcaagat
ttcaggatat
tattttgttt
atgacagatyg
ttttteagtt
acagtaagac
ctggtttett
acgoaacteca
taaasgacaa
aacaactagg
agatsctacce
gaaattcaaa
aacctaagga
agaacatatg
tgctcaactt
aaataaaaty

ggactaattt
aaagacttta
gcagcacaaa
ggaatggtct
ctctaccagt
gagacttgct
ttttagggta
gtgtgctgaa
taaagtattt
agcaataaaa
tagatatcaa
cataatttta
atgagttgge
tacttatgtg
caattrttta
ttettgegtt
tttgcatgga
cteattggta
atttctgaag
atcttecatat
attccctact
tgcaatttta
aagttgtage
gagtgtgaaa
teagttttgt
aggctcagty
gtaatggtct

ttttcaatte
caaaagcaaa
attatcgact
cttttatecct
ttttgtrtet
tttettttte
cacgagcaca
cccagtaact
actattaccce
gaccagtgtce
tattaacact
tagaagagtc
tgattgagac
gcaaagaact
aaaagaaaat
catccatacc
gtaazacatt
attaaaattt
caattagtygyg
atacttaatt
aaccterace
tacatgtatt
aatttctata
tccagcaact
tacagttgta
aaatatatat
aa
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attttttecac
caaagcagac
ctggcgagat
atcacaaaaa
caagcteagt
trtotrttata
acgtecaggt
cgteatttga
ccttctaaty
atcecatttag
tgacattatt
tetatagaac
tgcaacaact
ggatattaaa
taatttgcat
aacazagtca
ttgtaatttt
tagaaatgat
taaaaagtat
taattagtca
agcaacctgy
tttgtatctt
ctattcatct
gaattgtggt
gctacatact
attatactta

Figure 4B

ctteattttt
tttgtcetet
ttaaaatcag
aagacataga
gcatagtggt
ccccacaatt
tagttacata
tttattaaaa
tttgcataat
gragcaagac
ggacccececa
tgtecteata
acatctatat
ctttgcaaaa
coetegttea
taaagagcat
cctcaaaaga
ttttagetet
ttttececac
ggeatcratt
actgeccteag
ttctgtgtgt
cetgtectte
cacgattgta
caatgtatca
ttttaaataa
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ctcttattte
tgccaggecet
gtgctacagt
tatttaggct
aaatttcagt
ctrttttatt
tgratacatg
gccaagataa
tctgagaact
atattgaatyg
ttctegatygt
getgegtrtyg
ttatgggcaa
gagaatttag
attasattta
attttagagce
tgtttaatat
aggccactte
taaadaactt
ttgeeotttta
cattccaaat
aaacatagtt
agtttgtata
tgaaagttca
acttttagce
ttcttaatac
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Human Corin Aminc Acld Seguence:
MKQSPALAPEERCRRAGSPKPVLRADDNNMGNGCSQKLATANLL
RFLLLVLIPCICALVLLLVILLSYVGTLQKVYFKSNGSEPLVTDGEIQGSDVILTNTT
YNQSTVVESTAHPDOHVPAWTTDASLPGDQSHRNTSACMNITHSQCOMLPYHATLTPLL
SYVVRNMEMEKFLKFFTYLHRLSCYQHIMLFGCTLAFPECIIDGDDSHGLLECRSFCEA
AKEGCESVLGMVNYSWPDFLRCSQEFRNQTESSNVSRICEFSPQOENGKQLLCGRGENFL
CASGICIPGKLOCNGYNDCDDWSDEAHCNCSENLFHCHTGKCLNYSLVCDGYDDCGDL
SDEQNCDCNPTTEHRCGDGRCIAMEWVCDGDHDCVDKSDEVNCSCHSQGLVECRNGQC
IPSTFQCDGDEDCKDGSDEENCSVIQTSCQEGDORCLYNPCLDSCGGSSLCDPNNSLN
NCSQCEPITLELCMNLPYNSTSYPNYFGHRTQKEAS ISWESSLFPALVQTNCYKYLMF
FSCTILVPKCDVNTGEHIPPCRALCEHSKERCESVLGIVGLOWPEDTDCSQFPEENSD
NQTCLMPDEYVEECSPSHFKCRIGQCVLASRRCDGQADCDDDSDEENCGCKERDLWEC
PSNKQCLKXHTVICDGFPDCPDYMDEKNCSFCODDELECANHACVSRDLWCDGEADCSD
SSDEWDCVTLS INVNSSSFLMVHRAATEHHVCADGWQEILSQLACKQMGLGEPSVTKL
IQEQEKEPRWLTLHSNWESLNGTTLHELLVNGQSCESRSKISLLCTKODCGRRPAARM
NKRILGGRTSRPGRWPWQCSLRSEPSGHICGCVLIAKKWVLTVAHCFEGRENAAVHKY
VLGINNLDHPSVFMQTREFVKTTILHPRY SRAVVDYDISTVELSEDISETGYVRPVCLE
NPEQWLEPDTYCYETGWGHMGNKMPFKLQEGEVRIISLEHCQSYFDMKTITTRMICAG
YESGETVDSCMEDSGGPLVCERKPGGRWTLPGLTSWESVCFSKVLGPGVY SNVEYFVEW L

KRQIYIQTFLLN

Figure 5



Mouge Corin Nucleotide Sequence:

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
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
26471
2701
2761
2821
2881
29471
3001
3061
3121
3181
3241
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ctagtcccea
atgggcaggy
cctgggegat
ggtettgget
ttggggacco
tgetttggag
tgtccteaga
tgcatctgeg
agggtttatt
cectggtgtta
cccagecagt
aggaacacaa
agcacgttyy
ttcttecacgt
ctegecttec
tetttctgty
tggceggatt
agaaagagct
gagagcttca
aatgactgtyg
tgtggcacag
gacctgagty
gggegetgea
gatgaggtca
atccetagcea
aactgcagtyg
tgcgtcgaat
agtcaatgtg
tatccaaatt
ctttteecty
attttggtte
tgtgagcact
gaagacacag
cccaatgaay
gttetggget
aactgtggtt
catacattaa
tecattttgec
tggtgcgacg
tctaaaaatyg
gtgtgtgety
gyagaacegt
taccccaact
tectgeccaa
cetgctgecee
cegtggeagt
gccaagaagt
tggaaagtyg
tttgtgaaga
agcegtyggtgy
cceagtocgy
atgggcaata
cagtgecagt
gagtctggca
ceeggaggac

ggcagacggt
tttecttcag
gctacctete
gcgeggggge
gtggcttect
ceecgectge
agctggtgac
cecteategt
tcaaatcaaa
ttcctgtaaa
ccactccage
gcacctgeat
cacctetett
acctecateg
ctgagtgegt
aggctgcaaa
cecteagatyg
gcetteteact
tgtgtaccag
atgactggayg
gcaagtgcect
acgagcaaaa
ttgeggetga
actgctettyg
cettecagtyg
acagtcagac
cctgtgetgy
agceoeateac
accttggceca
ceettgtaca
caaagtgtga
ccaaagagey
actgcaatca
atgtggaaga
ccaggagaty
gtaaagagag
tctgegatgg
aagacaatga
gatgggtcga
ggaactocte
acggctggey
ctgtgaccaa
gggagaatct
gcagaagtga
gaatgaacaa
getetetgea
gggtectgac
tatttggcat
ccatectget
agctgagcga
aggagtatet
aaatgcectt
cctattttga
cegtggacte
agtggacatt

ccocteactec
cgttegggte
ctgcagagtc
tcegggggay
cteegggtbec
tceagacgte
tgctaacttg
gctgetggoo
tgacagtgaa
tacagtttat
ctggacaccg
gaacatcact
gccaattgte
ceteagttgo
tgttgatgge
agaaggatgc
cteteagttt
gcagcaggaa
cgggctctge
cgacgagygcy
ccattacage
ctgtgattgt
gtgegtgtgce
tcacagecag
tgatggggac
gccatgtoca
tagctectety
tttyggaacte
cagzactcaa
aaccaactgt
tgtgaataca
ctgtgagtet
attteccagag
atgctctecy
tgacggecag
agctctttgg
gtttccagat
getggaatgt
ctgctecagac
cteattgoty
ggagacgttyg
gctgatccea
caatgggagc
gattteccett
gaggatcett
gagtgaaccc
agttgeccat
aaacaacctyg
acatceeoegt
tgatatcaat
agaaccagat
taagctgcag
catgaagace
ctygcatggga
atttggttta

Figure 6A
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tgtggettgy
agcteegtge
cctccaacca
actgecaggty
aagttccagy
ttgagagcag
ctgegettee
atcctgetgt
cotttggtea
tatgagaaca
agagctectt
cacagccagt
azaaacatgg
tatcaacata
gatgacaggce
gaatctgtece
agggaccaca
catggaaage
gtccoccaaga
cattgcaact
ctettgtgtyg
aatctcacaa
gatggggacc
ggcetggtygy
gaagactgta
gaaggagaac
tgtgactcag
tgcatgaatt
aaggaagcyg:c
tacaaatacc
ggacaacgea
gttcetgguaa
gaaagttcay
agtcacttca
gectgactgtg
gaatgtccat
tgtccagaca
gocaaccaty
agtuctgato
actgttcaca
agtcagetgg
ggacaggaay
accttgcagy
ctgtgeteca
g9999tcgygs
agtggacata
tgcttitgaag
gaccatccat
tacagtegayg
gagacaagct
acgtactgct
gagggagagg
atcaccaate
gacagcggtyg
acttcatggg
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cgtcggagac
Jggagagcecy
cecgeceeteeg
gagcegtegy
ctoceggeay
acaggagcegt
tcectgetagt
cetttgtyggg
ctgatgogga
caggggcgee
ctcecagagga
gtcaaattct
acatggagas
tcctgctott
atggtettet
tgggaatggt
ctgagactaa
aatcactceta
agctgcagty
gcagcaagga
atgggtacga
aagageateg
atgactgtgt
aatgeagaag
aggatgggag
agggatgccet
acagcageet
tgcectacaa
ceatcagetyg
tcatgttttt
teeeogeettyg
cegttggect
acaatcaaac
aatgccgete
acgacgacag
ttaataagcea
gtatggatga
agtgtgtgec
aatggggcty
aatctgcaaa
cctgeaagea
gocageagtyg
agctgetggt
agcaagactyg
ctagtegtee
tetgtggetyg
ggagagaaga
caggctteat
cagtggtaga
acgtcagacc
acatcacagg
tecgeattat
ggatgatctyg
ggcetetggt
getoogtety

getggeagte
ctgetettgt
tgcactgaac
acccggeece
ctggaaggat
gggegagdgce
geteateoce
aacattaaaa
agctegagtyg
ctctetgecee
ccagagteac
geegetaccac
gtteoteaag
cggctgtage
acccbgtaga
gaactcectae
cagcagtgte
tggagggygc
taacggctat
tectgttcac
tgactgryggg
ctgtggagat
ggacaagtet
tggacagtgo
tgacgaggayg
tggecagtteo
gagtaactgc
ccatacacat
ggagtcatec
cgettgeacc
cagacteetyg
¢eagtggect
ttgoetectyg
gggacgatgc
tgacgaggag
atgtetgaag
caaaaactgc
gegtgacett
tgtgacccte
ggaacaccag
gatgggtita
gctgaggtty
atacaggcac
tggeegaege
tgggaggtgy
tgtecteatt
cygctgatgteo
gcagaccoge
ctatgatatc
tgtetgecta
ctgggygecac
cectetggag
tgotggetat
ttgtgaacga
cttttcocaaa
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3301
3361
3421
3481
3541
35601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861

gttctgggac
atatatatcc
aacctacatg
aggcegtttea
tgagttttac
tttaaaagca
tgcaattatc
ttttattact
taagcccagt
gtagaaageg
aagaaatcat
agaatgtaaa
ttctagtatte
cggagtatgt
cttgtttget
aaaggagaaa
gtattcaccc
tggagtatat
tgecteatty
gggaatcaat
aaacacaaac
ctttttgaac
gcettacaggy
aaatgcaaaa
tgttacaaag
accatcgggt
ggtaacaaaa

ctggagtygta
agaccttoet
gagaatgacc
cggacaggac
tcaggettta
cagagcaaayg
aacccataga
actacaagac
ggcttagggg
aagagaatat
gaaagacaga
attctctage
azattaagcet
cacttagatg
tatgtgggaa
aaaattaaat
aaaacagaaa
aacattttge
ataattaaaa
ttccaaageca
cttcatacta
aagtaggatg
actacctgca
cattgtttea
tgtgtgtage
cggttttgte
aaaaaaaaaa
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cagcaatgtyg
ccaaaagaaa
ctctgaaaca
gctcaacatg
atctetttea
taggttttgt
gacatttgga
acacacggayg
gcacatttca
atatgetttt
gaaaggacac
caaccaaact
taaaatctec
actgtgatgt
tgaataagaa
aacattcecac
agttacagaa
aatttceccee
ctaaatttta
attagtggtt
aattaattag
cactgctaaa
attttatatg
acccctatte
aaatgattgt
ataattgttg
aaaaaaaaaa

Figure 6B

tcttactttg
tcecaaggat
gaagcttgtc
caccgcaaga
acattatcat
tattttgcta
gctetagggt
atacacgety
gaactgatct
attatttact
acagtgttga
aacactctga
accagattty
caaaagccag
tcttteocatt
acccaattaa
atatatttca
tcatgatgte
aggatgertt
acaagtattt
ccagacatga
cttcaccage
tgtattttgt
tccatgttgt
actgeggtea
gcacataatrt

tgggctggat
aatcagagac
ctgeccaagag
tctetectgt
ttattaattt
ggctaacctt
aacaagttat
actgatctcce
tggagactgg
ctactetret
tctagacagt
agtaagtaga
tteceegttace
gtcaatcctt
ccgcaaaaca
ttctgaaaat
aagtgcagca
taacatccgg
taagcactgyg
tttcecacta
actatgtaac
aaccaaactyg
actcttttte
tcacctetty
ggactatatg
aataaaatat
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tgaaagacaa
tttgtgggga
ctgtacgaac
ttgtygctaga
catgaatcct
gaatgtagtyg
agaaagotee
agtttctget
cttttaattt
aaataactty
tgaagttgca
attectateet
tgggaattte
gaggaaataa
cacaaattaa
tagtetgett
aaatgttgca
tattgceatt
gccactttat
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Mouse Corin Amino Acid Sequence:
MGRVSFSVRVSSVRRARCSCPGRCYLSCRVPPTTALRALNGLGC
AGVPGETAGGAVGPGPLGTRGFLSGSKFOQAPGSWKDCFGARPAPDVLRADRSVGEGCP
QKLVTANLLRFLLLVLIPCICALIVLLAILLSFVGTLKRVYFKSNDSEPLVIDGEARV
PEGVIPVNTVYYENTGAPSLPPSQSTPAWTPRAPSPEDQSHRNTSTCMNITHSQCQILP
YHSTLAPLLPIVKNMDMEKFLKFFTYLHRLSCYQHILLFGCSLAFPECVVDGDDRHGL:
LPCRSFCEAAKEGCESVLGMVNSSWPDSLRCSQFRDHTETNSSVRKSCFSLQQEHGKQ
SLCGGEESFLCTSGLCYPKKLOCNGYNDCDDWSDEAHCNCSKDLFHCGTGKCLHY SLL
CDGYDDCGDLSDEQNCDCNLTXKEHRCGDGRCIAAEWVCDGDHDCVDKSDEVNCSCHSQ
GLVECRSGQCIPSTFQCDGDEDCKDGSDEENCSDSQTPCPEGEQGCLGSSCVESCAGS
SLCDSDSSLSNCSQCE?ITLELCMNLPYNHTHYPNYLGHRTQKEASISWESSLFPALV
QINCYKYLMFFACTILVPKCDVNTGQRIPPCRLLCEHSKERCESVLGIVGLQWPEDTD
CNQFPEESSDNQTCLLPNEDVEECSPSHFKCRSGRCVLGSRRCDGQADCDDDSDEENC
GCKERALWECPFNKQCLKHTLICDGFPDCPDSMDEKNCSFCQDNELECANHECVPRDL
WCDGWVDCSDSSDEWGCVTLSKNGNS SSLLTVHKSAKEHHVCADGWRETLSQLACKOM
GLGEPSVIKLIPGQEGROWLRLYPNWENLNGSTLQELLVYRHSCPSRSEISLLCSKQD
CGRRPAARMNKRILGGRTSRPGRWPWQCSLQSEPSGHICGCVLIAKKWVLTVAHCFEG
REDADVWKVVFGINNLDHPSGFMQTRFVKTILLHPRYSRAVVDYDISVVELSDDINET
SYVRPVCLPSPEEYLEPDTYCYITGWGHMGNKMPFKLQEGEVRIIPLEQCQSYFDMKT
ITNRMICAGYESGTVDSCMGDSGGPLVCERPGGOWTLFGLTSWGSVCFSKVLGPGVYS

NVSYFVGWIERQIYIQTFLQKKSQG

Figure 7
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CORIN AS A MARKER FOR HEART FAILURE

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 61/208,085, filed on Feb. 19, 2009.
The entire teachings of the above application(s) are incorpo-
rated herein by reference.

BACKGROUND OF THE INVENTION

[0002] Congestive heart failure (CHF) is a major cardio-
vascular disease, afflicting more than 5 million patients in the
U.S. alone (AHA. Heart disease and stroke statistics—2008
update. Dallas, Tex.: American Heart Association). When the
disease progresses to the end stage, it becomes refractory to
medical treatment. As a result, the disease has a very high
mortality with one in five patients dying within a year. Thus,
early diagnosis and medical intervention are important for
managing this life-threatening disease.

[0003] Atrial and B-type natriuretic peptides (ANP and
BNP) are cardiac hormones that act as a compensatory sys-
tem in the setting of heart failure, and are elevated in CHF.
BNP is used as a diagnostic biomarker for CHF. The devel-
opment of the BNP-based tests has improved the diagnosis
and disease management for CHF (Maisel, A., Circulation,
105(20):2328-2331 (2002)). These tests, however, have their
limitations. For example, a commonly used BNP test failed to
detect approximately 1 in 5 patients with established heart
failure (Tang, W H., et al., Circulation, 108(24):2964-2966
(2003)). Moreover, the tests do not distinguish BNP from its
precursor, pro-BNP, and therefore, the results may not reflect
the biological activity of the peptide (Hawkridge, A M., et al.,
Proc. Natl. Acad. Sci., USA, 102(48):17442-17447 (2005);
Liang, F., et al., J. Am. Coll. Cardiol., 49(10):1071-1078
(2007)). Clearly, better diagnostic tests are needed to improve
the diagnostic accuracy for patients with CHF (Maisel, A.,
Circulation, 105(20):2328-2331 (2002)).

SUMMARY OF THE INVENTION

[0004] Described herein are methods that were developed
to measure corin in human plasma. Using the methods it was
found that the levels of plasma corin were significantly
reduced in patients with heart failure, and that the degree of
the reduction correlated with the severity of the disease. Thus,
described herein are methods for the diagnosis of heart failure
using corin as a biomarker.

[0005] Accordingly, in one aspect, the invention is a
method of assessing whether an individual is afflicted with
congestive heart failure (CHF) comprising assessing the level
of corin or portion thereof in the individual.

[0006] In a particular aspect, the invention is a method of
assessing whether an individual is afflicted with congestive
heart failure (CHF) comprising comparing the level of corin
or portion thereof in the individual to the level of corin or
portion thereof in a control, wherein a decrease in the level of
corin or portion thereof'in the individual compared to the level
of corin or portion thereof in the control indicates that the
individual is afflicted with CHF. In one embodiment, the level
of corin in the individual is detected in a sample obtained
from the individual such as a body fluid.

[0007] In another aspect, the invention is a method of
assessing whether an individual is afflicted with congestive
heart failure (CHF) comprising detecting the level of corin or
portion thereof in the individual and comparing the level of
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corin or portion thereof in the individual to the level of corin
or portion thereofin a control. A decrease in the level of corin
or portion thereof in the individual compared to the level of
corin or portion thereof in the control indicates that the indi-
vidual is afflicted with CHF. The method can further comprise
obtaining a sample from the individual and detecting the level
of corin or portion thereof in the sample obtained from the
individual.

[0008] Inanotheraspect, the invention is a method of deter-
mining the severity of congestive heart failure (CHF) in an
individual in need thereof comprising comparing the level of
corin or portion thereof in a sample of the individual to the
level of corin or portion thereof in a control, wherein the
greater the decrease in the level of corin or portion thereof in
the sample compared to the level of corin or portion thereof in
the control, the greater the severity of CHF in the individual.
The severity of the CHF can be, for example, stage 11 CHF,
stage I1I CHF or stage IV CHF.

[0009] In another aspect, the invention is a method of
assessing whether an individual’s treatment for congestive
heart failure (CHF) is effective comprising comparing the
level of corin or portion thereof in a sample of the individual
during treatment, after treatment or a combination thereof to
the level of corin or portion thereof in a sample of the indi-
vidual prior to treatment, wherein an increase in the level of
corin or portion thereofin the sample of the individual during
or after treatment compared to the level of corin or portion
thereof in the sample of the individual prior to treatment is an
indication that the individual’s treatment for CHF is effective.

[0010] In another aspect, the invention is a method of
assessing whether an individual is at risk of developing con-
gestive heart failure (CHF) comprising comparing the level of
corin or portion thereof in a sample of the individual to the
level of corin or portion thereofin a control, or a baseline level
of corin or portion thereof in the individual, wherein a
decrease in the level of corin or portion thereof in the sample
compared to the level of corin or portion thereofin the control
or in the baseline level, is an indication that the individual is
at risk of developing CHF.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a schematic of the corin protein domain
structure. In the schematic of the corin protein domain struc-
ture, the transmembrane domain (TM), frizzled-like cysteine-
rich domains (Fz1, Fz2), LDL receptor repeats (LDLR ), scav-
enger receptor cysteine-rich repeat (SR) and protease domain
(Protease) with active site residues histidine (H), aspartate
(D) and serine (S) are indicated.

[0012] FIG. 2 is a graph showing plasma corin levels in
normal controls and patients with congestive heart failure
(CHF) and acute myocardial infarction (AMI).

[0013] FIG. 3 is a graph of plasma corin levels in normal
controls and patients with CHF (NYHA Classes II to IV); *
p<0.05, ** p<0.001 vs. control.

[0014] FIGS. 4A-4B is the nucleotide sequence of human
corin (SEQ ID NO: 1).

[0015] FIG. 5 is the amino acid sequence of human corin
(SEQIDNO: 2).

[0016] FIGS. 6A-6B is the nucleotide sequence of mouse
corin (SEQ ID NO: 3).
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[0017] FIG. 7 is the amino acid sequence of mouse corin
(SEQ ID NO: 4).

DETAILED DESCRIPTION OF THE INVENTION

[0018] Corin is an enzyme present on the surface of heart
cells (Yan, W,, et al., J. Biol. Chem., 274(21):14926-14935
(1999)). Corin converts pro-ANP and pro-BNP to active ANP
and BNP, which is essential for maintaining normal blood
pressure and cardiac function (Yan, W, et. al., Proc. Natl.
Acad. Sci., US4, 97(15):8525-8529 (2000}). In mice, lack of
corin causes hypertension and cardiac hypertrophy (Chan, J
C.,etal., proc. natl. Acad. Sci, USA, 102(3):785-790 (2005)).
In humans, corin gene variants are associated with hyperten-
sion and cardiac hypertrophy in African-Americans (Dries, D
L, et al., Circulation, 112(16):2403-2410 (2005)), a popula-
tion known for its high prevalence of hypertension and heart
disease. At the 2008 American Heart Association (AHA)
annual meeting it was reported that lower plasma corin levels
were associated with a higher incidence of major adverse
cardiovascular events post percutaneous coronary interven-
tion (Circulation. 2008; 118:51084).

[0019] Corin normally exists on heart muscle cell surface,
and can be released into the circulation. Described herein is
the development of an ELISA-based assay which measured
plasma corin levels in patients with congestive heart failure
(CHF). Using the assay, it was shown that plasma corin levels
can be used as a biomarker for the diagnosis of heart disease
such as CHF. The data provided herein shows that corin
protein was detected in human plasma and that its levels were
significantly lower in patients with CHF (431£311 vs.
716+315 pg/ml, p<0.0001). Importantly, the reduction of the
corin levels directly correlated with the severity of the dis-
ease. [n contrast, plasma corin levels were not significantly
altered in patients with acute myocardial infarction (AMI).
These data indicate that corin-based assays can be developed
and used as specific diagnostic tests for CHF.

[0020] Accordingly, in one aspect, the invention is a
method of assessing whether an individual is afflicted with
congestive heart failure (CHF) comprising assessing the level
of corin or portion thereof in the individual.

[0021] In a particular aspect, the invention is directed to a
method of assessing whether an individual is afflicted with
congestive heart failure (CHF) comprising comparing the
level of corin or portion thereof in the individual to the level
of corin or portion thereof in a control, wherein a decrease in
the level of corin or portion thereof in the individual com-
pared to the level of corin or portion thereof in the control
indicates that the individual is afflicted with CHF.

[0022] In another aspect, the invention is directed to a
method of assessing whether an individual is afflicted with
congestive heart failure (CHF) comprising detecting the level
of corin or portion thereof in the individual; and comparing
the level of corin or portion thereof in the individual to the
level of corin or portion thereof in a control, wherein a
decrease in the level of corin or portion thereof in the indi-
vidual compared to the level of corin or portion thereof in the
control indicates that the individual is afflicted with CHF. The
method can further comprise obtaining a sample from the
individual prior and detecting the level of corn or portion
thereof in the sample obtained from the individual.

[0023] Inanother aspect, the invention is a method of deter-
mining the severity of congestive heart failure (CHF) in an
individual in need thereof comprising comparing the level of
corin or portion thereof in a sample of the individual to the
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level of corin or portion thereof in a control, wherein the
greater the decrease in the level of corn or portion thereof in
the sample compared to the level of corin or portion thereof in
the control, the greater the severity of CHF in the individual.
The severity of the CHF can be, for example, stage IT CHF,
stage [II CHF or stage IV CHF.

[0024] The discovery that reduction of plasma corn levels
reflects the underlying pathology in the heart of CHF patients
provides not only for the diagnosis of CHF but also for iden-
tifying individuals at risk for developing CHF and for moni-
toring patient responses to various medical treatments (e.g.,
surgical treatments such as coronary bypass surgery, angio-
plasty, insertion of a pacemaker; and medical treatments such
as the use of diuretics, inotropes, digoxin, ACE inhibitors,
vasodilators, nitrates, natriuretic peptides, natriuretic peptide
receptor agonists, hydralazine, beta blockers, antihyperten-
sives such as calcium channel blockers, angiotensin receptor
blockers and endothelin receptor blockers).

[0025] Thus, another aspect of the invention is a method of
assessing whether an individual’s treatment for congestive
heart failure (CHF) is effective comprising comparing the
level of corin or portion thereof in a sample of the individual
during treatment, after treatment or a combination thereof to
the level of corin or portion thereof in a sample of the indi-
vidual prior to treatment, wherein an increase in the level of
corin or portion thereofin the sample of the individual during
or after treatment compared to the level of corin or portion
thereof in the sample of the individual prior to treatment is an
indication that the individual’s treatment for CHF is effective.
[0026] In yet another aspect, the invention is a method of
assessing whether an individual is at risk of developing con-
gestive heart failure (CHF) comprising comparing the level of
corin or portion thereof in a sample of the individual to the
level of corin or portion thereof in a control, or to a baseline
level in the individual’s sample, wherein a decrease in the
level of corin or portion thereof'in the sample compared to the
level of corin or portion thereof in the control or the baseline
sample is an indication that the individual is at risk of devel-
oping CHF. As appreciated by those of skill in the art, a
“baseline level” of corin refers to the level of corin in the
individual at the beginning of the assessment (the initial
assessment) from which any variation in the level of corin in
the individual can be measured. As also appreciated by those
of skill in the art, in the method of assessing whether an
individual is at risk of developing CHF can be performed on
the individual over a period of time (e.g., days, months,
years).

[0027] Heart failure, also called congestive heart failure, is
a life-threatening condition in which the heart can no longer
pump enough blood to the rest of the body. Typically, heart
failure is a chronic, long-term condition, although it can
sometimes develop suddenly, and can affect the right side, the
left side, or both sides of the heart. As the heart’s pumping
action is lost, blood can back up into other areas of the body,
including the gastrointestinal tract, arms, and legs (right-
sided heart failure), liver, and lungs (left-sided heart failure).
Heart failure results in a lack of oxygen and nutrition to
organs, which damages them thereby reducing their ability to
function properly. Most areas of the body can be affected
when both sides of the heart fail. The most common causes of
heart failure are coronary artery disease and high blood pres-
sure. Other structural or functional causes of heart failure
include cardiomyopathy, dilated cardiomyopathy, hyper-
trophic cardiomyopathy, restrictive cardiomyopathy, con-
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genital heart disease, heart valve disease, heart tumor, and
lung disease. Heart failure becomes more common with
advancing age. Increased risk for developing heart failure can
occur in individuals who are overweight, have diabetes,
smoke cigarettes, abuse alcohol, or use drugs such as cocaine.
[0028] Symptoms of heart failure are usually graded based
on a special classification system developed by, for example,
the New York Heart Association (NHYA) classification
(NYHA Class I, 11, III or IV) or the American College of
Cardiology/ American heart Asociation (AHA) classification
(AHA Stage A, B, C or D). The classifications are based on
symptoms experienced during physical activity.

[0029] In the NHYA classification, Class I patients have
asymptomatic heart failure, meaning they do not show symp-
toms; Class II patients have mild heart failure; Class II1
patients have moderate to severe heart failure, and; Class TV
patients have severe heart failure. More specifically, Class 1
patients have no limitation of activities, they suffer no symp-
toms from ordinary activities; Class II patients have slight,
mild limitation of activity, they are comfortable with rest or
with mild exertion; Class III patients have marked limitation
of activity, they are comfortable only at rest; and Class IV
patients should be at complete rest, confined to bed or chair,
any physical activity brings on discomfort and symptoms
occur at rest.

[0030] In the American College of Cardiology/ American
heart Association (AHA) classification, Stage A patients are
at high risk for developing HF in the future but no functional
or structural heart disorder; Stage B patients have a structural
heart disorder but no symptoms at any stage; Stage C patients
have previous or current symptoms of heart failure in the
context of an underlying structural heart problem, but man-
aged with medical treatment; Stage D patients have advanced
disease requiring hospital-based support, a heart transplant or
palliative care.

[0031] As used herein “corin” refers to a cardiac serine
protease found in mammals. In the methods described herein,
naturally occurring and engineered (e.g., recombinantly pro-
duced) variants of corin can also be detected. Human corin
was cloned from the heart (Yan, W., et al., J. Biol. Chem.,
274(21):14926-14935 (1999)). FIGS. 4A-4B show the nucle-
otide sequence of human corin (SEQ ID NO: 1) and FIG. 5
shows the amino acid sequence of human corin (SEQ ID
NO:2). Mouse corin has also been cloned (Tomita, Y., et al. J.
Biochem. (Tokyo), 124:784-789 (1998)). FIGS. 6 A-6B show
the nucleotide sequence of mouse corin (SEQ ID NO: 3) and
FIG. 7 shows the amino acid sequence of mouse corin (SEQ
ID NO: 4).

[0032] Human corin protein consists of 1042 amino acids
and has an integral transmembrane domain near its N-termi-
nus. In its extracellular region, there are two frizzled-like
domains, eight LDL receptor repeats, a scavenger receptor-
like domain, and a trypsin-like protease domain (FIG. 1).
Specifically, corin is a type 11 transmembrane serine protease
of the trypsin superfamily having the following structurally
distinct domains: a transmembrane/signal peptide, frizzled
domains, low density lipoprotein receptor repeats (LDLR),
scavenger receptor cysteine-rich repeats (SRCR) and a serine
protease catalytic domain. Human corin is comprised of 1042
amino acids (SEQ ID NO: 2) which include a cytoplasmic tail
at its N-terminus (amino acids 1 to 45 of SEQ ID NO: 2)
followed by a transmembrane domain (amino acids 46 to 66
of SEQ ID NO: 2), a stem region composed of two frizzled-
like cysteine-rich domains (CRD, amino acids 134 to 259 and
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450 to 573 of SEQ ID NO: 2), eight low density lipoprotein
receptor repeats (LDLR, amino acids 268 to 415 and 579 to
690 of SEQ ID NO: 2), a macrophage receptor-like domain
(SRCR, amino acids 713 to 800 of SEQ ID NO: 2) and a
serine protease catalytic domain at its C-terminus (CAT,
amino acids 802 to 1042 of SEQ ID NO: 2). Amino acids 801
through 805 of SEQ ID NO: 2 (i.e., ArglleLeuGlyGly or
RILGG) is a conserved activation cleavage site, in which
proteolytic cleavage of the peptide bind between Arg801 and
11e802 generates a catalytically active corin. See U.S. Pat. No.
6,806,075 U.S. Pat. No. 7,176,013; PCT Published Applica-
tion No. WO 03/102135; and Wu, Q, Frontiers in Bioscience,
12:4179-4190 (2007) all of which are incorporated herein by
reference.

[0033] Corin is made primarily in cardiomyocytes. Corin
mRNA expression appeared to be higher in the atrium than
the ventricle. Corin mRNA also was found in scar myofibro-
blasts in rat hearts and in pregnant uterus. Lower levels of
corin mRNA were detected in other tissues including devel-
oping kidneys and bones. In contrast, corin mRNA was not
found in other muscle-rich tissues such as stomach, small
intestine, bladder, skeletal muscle, and non-pregnant uterus.
[0034] Functional studies show that corin converts pro-
ANP and pro-BNP to active ANP and BNP (Yan, W., et al.,
Proc. Natl. Acad. Sci., USA, 97(15):8525-8529 (2000)), car-
diac hormones that regulate blood pressure and salt-water
balance. In mice, corin deficiency caused hypertension that is
salt sensitive and exacerbated during pregnancy (Chan, J C.,
et al., Proc. Natl. Acad. Sci., US4, 102(3):785-790 (2005)).
Corin knockout mice also had cardiac hypertrophy and
reduced cardiac function. Recently, nonsynonymous single
nucleotide polymorphisms (SNPs) are found in the human
corin gene. A minor allele with these SNPs is more common
in African Americans than Caucasians and is associated with
hypertension and left ventricular hypertrophy. Amino acid
changes caused by these SNPs prevented corin zymogen acti-
vation and impaired its natriuretic peptide processing activity
(Wang, W., et al., Circ. Res., 103 (5):502-508 (2008)).
Together these data indicate that corin is essential in maintain
normal blood pressure and cardiac function in vivo and that
corin deficiency may contribute to hypertension and heart
disease in patients.

[0035] As will be appreciated by those of skill in the art, in
the methods described herein, corn can be detected, directly
or indirectly, using a variety of methods known in the art. For
example, corin nucleic acid or portion thereof, corn protein or
portion thereof, corn activity and combinations thereof can be
detected using a variety of appropriate methods, including for
example, methods for detecting the quantity of mRNA tran-
scribed from the corin gene, the quantity of cDNA produced
from the reverse transcription of the mRNA transcribed from
the corin gene, the quantity of the corn polypeptide or protein
encoded by the corn gene, or the activity of the corn polypep-
tide or protein encoded by the corin gene. In particular
embodiments, the corin is a mammalian corn such as a pri-
mate (e.g., human) corn, a murine (e.g., mouse, rat) corin, a
feline corn, a canine corin, a bovine corin and the like.
[0036] Such methods can be performed on a sample by
sample basis or modified for high throughput analysis.
Samples used for this invention encompass body fluid, solid
tissue samples, tissue cultures or cells derived therefrom and
the progeny thereof and sections or smears prepared from any
of these sources or any other samples that may contain a cell
having a corin gene described herein.
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[0037] 1In assaying for corin polypeptide, a corn polypep-
tide (also referred to herein as a protein) or a portion thereof
can be detected. As will be appreciated by those of skill in the
art, the portion of corin that can be detected in the methods
can be a portion of corin which has corin activity (e.g., a
biologically active portion or corin) or can be a portion of
corin which does not have corin activity. In one aspect, the
portion of corin detected in the methods is a biologically
active portion of a corin poplypeptide. In other aspects, the
corin polypeptide or biologically active portion thereof is a
mammalian corin polypeptide such as a primate (e.g., human)
corin, a murine (e.g., mouse, rat) corin, a feline corin, a canine
corin, a bovine corin and the like. In a particular embodiment,
the polypeptide is all or a biologically active portion of SEQ
IDNO:2.

[0038] As used herein, a “biologically active portion of a
corin polypeptide” is a portion of a corin polypeptide that
retains one or more functions/activities of corin. Functions of
corin include conversion of proANP to active ANP and con-
version of pro-BNP to active BNP. Corin may also be able to
cleave and thus activate or inactivate other biological peptides
in a cell or individual. Examples of a biologically active
portion of a corin polypeptide comprises at least one frizzled
domain of the corin protein, at least one low density lipopro-
tein receptor (LDLR) repeat of the corin protein, a serine
protease catalytic domain of the corin protein or a combina-
tion thereof. In one embodiment, the biologically active por-
tion s a soluble corin polypeptide that lacks all, or substan-
tially all, of the transmembrane domain. For example, a
soluble corin polypeptide can include all or a portion of the
extracellular domain. In one embodiment, the biologically
active portion of the mammalian corin protein is a soluble
corin polypeptide comprising all or a portion of the corin
extracellular domain (e.g., from about amino acid 67 to about
amino acid 1042 of SEQ ID NO: 2) (e.g., see U.S. Pat. No.
6,806,075 which is incorporated herein by reference). In
another embodiment, the biologically active portion com-
prises a serine protease catalytic domain of a corin polypep-
tide. In yet another embodiment, the biologically active por-
tion of the mammalian corin protein is a soluble corin
polypeptide comprising the serine protease catalytic domain
(e.g., from about amino acid 802 to about amino acid 1042 of
SEQ ID NO: 2 (see U.S. Pat. No. 6,806,075 which is incor-
porated herein by reference).

[0039] In assaying for a corin polypeptide or portion
thereof, a variety of techniques are available in the art. They
include but are not limited to radioimmunoassays, ELISA
(Enzyme Linked Immunoradiometric Assays), “sandwich”
immunoassays, immunoradiometric assays, in situ immu-
noassays (using e.g., colloidal gold, enzyme or radioisotope
labels), western blot analysis, immunoprecipitation assays,
immunofluorescent assays, PAGE-SDS and protein chips.
One means to determine corin protein level involves (a) pro-
viding a biological sample containing corin polypeptide(s);
and (b) measuring the amount of any immunospecific binding
that occurs between an antibody reactive to the corin polypep-
tide or portion thereof and corin polypeptide(s) in the sample,
in which the amount of immunospecific binding indicates the
level of the corin polypeptide(s).

[0040] Antibodies that specifically recognize and bind to a
corin polypeptide or portion thereof are used in immunoas-
says. Such antibodies may be purchased from commercial
vendors (R&D Systems, Abcam, and Santa Cruz Biotechnol-
ogy) or generated and screened using methods well known in
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the art. Alternatively, polyclonal or monoclonal antibodies
that specifically recognize and bind the protein product of a
gene of interest can be made and isolated using known meth-
ods. See, for example, Molecular Cloning: A Laboratory
Manual, second edition (Sambrook et al., 1989) and Molecu-
lar Cloning: A Laboratory Manual, third edition (Sambrook
and Russel, 2001), (jointly referred to herein as “Sambrook™);
Current Protocols in Molecular Biology (F. M. Ausubel etal.,
eds., 1987, including supplements through 2001); Harlow
and Lane (1988) Antibodies, A Laboratory Manual, Cold
Spring Harbor Publications, New York; Harlow and Lane
(1999) Using Antibodies: A Laboratory Manual Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, N.Y. (jointly
referred to herein as “Harlow and Lane”).

[0041] An antibody that is specific for corin or portion
thereof is a molecule that selectively binds to corin but does
not substantially bind to other molecules in a sample, e.g., in
a biological sample that contains corin. The term “antibody,”
as used herein, refers to an immunoglobulin or a part thereof,
and encompasses any polypeptide comprising an antigen-
binding site regardless of the source, method of production,
and other characteristics. The term includes but is not limited
to polyclonal, monoclonal, monospecific, polyspecific,
humanized, human, single-chain, chimeric, synthetic, recom-
binant, hybrid, mutated, conjugated and CDR-grafted anti-
bodies. The term “antigen-binding site” refers to the part of an
antibody molecule that comprises the area specifically bind-
ing to or complementary to, a part or all of an antigen. An
antigen-binding site may comprise an antibody light chain
variable region (VL) and an antibody heavy chain variable
region (VH). An antigen-binding site may be provided by one
or more antibody variable domains (e.g., an Fd antibody
fragment consisting of a VH domain, an Fv antibody frag-
ment consisting of a VH domain and a VL domain, or an scFv
antibody fragment consisting of a VH domain and a VL
domain joined by a linker). The term “anti-corin antibody,” or
“antibody against corin,” refers to any antibody that specifi-
cally binds to at least one epitope of corin. As used herein, the
term “selectively binds to” or “binding specificity” refers to
the specific binding of one protein to another (e.g., an anti-
body, fragment thereof, or binding partner to an antigen),
wherein the level of binding, as measured by any standard
assay (e.g., an immunoassay), is statistically significantly
higher than the background control for the assay. In particular
aspects, the invention is directed to an antibody that has
binding specificity (e.g., epitopic specificity) for all or a por-
tion of a corin polypeptide.

[0042] The various antibodies and portions thereof can be
produced using known techniques (Kohler and Milstein,
Nature 256:495-497 (1975); Current Protocols in Immunol-
ogy, Coligan et al., (eds.) John Wiley & Sons, Inc., New York,
N.Y. (1994); Cabilly et al., U.S. Pat. No. 4,816,567; Cabilly et
al., Furopean Patent No. 0,125,023 B1; Boss et al., U.S. Pat.
No. 4,816,397; Boss et al., European Patent No. 0,120,694
B1; Neuberger, M. S. et al., WO 86/01533; Neuberger, M. S.
et al., European Patent No. 0,194,276 B1; Winter, U.S. Pat.
No. 5,225,539; Winter, European Patent No. 0,239,400 B,
Queen et al., European Patent No. 0 451 216 B1; and Padlan,
E. A. etal, EP 0 519 596 Al; Newman, R. et al., BioTech-
nology, 10: 1455-1460 (1992); Ladner et al., U.S. Pat. No.
4,946,778, Bird, R. E. et al., Science, 242: 423-426 (1988)).
[0043] As noted above, antibodies useful in the present
invention can include polyclonal and monoclonal antibodies,
divalent and monovalent antibodies, bi- or multi-specific anti-
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bodies, serum containing such antibodies, antibodies that
have been purified to varying degrees, and any functional
equivalents of whole antibodies. Tsolated antibodies of the
present invention can include serum containing such antibod-
ies, or antibodies that have been purified to varying degrees.
Alternatively, functional equivalents of whole antibodies,
such as antigen binding fragments in which one or more
antibody domains are truncated or absent (e.g., Fv, Fab, Fab',
or F(ab)2 fragments), as well as genetically-engineered anti-
bodies or antigen binding fragments thereof, including single
chain antibodies or antibodies that can bind to more than one
epitope (e.g., bi-specific antibodies), or antibodies that can
bind to one or more different antigens (e.g., bi- or multi-
specific antibodies), may also be employed in the invention.

[0044] Genetically engineered antibodies include those
produced by standard recombinant DNA techniques involv-
ing the manipulation and re-expression of DNA encoding
antibody variable and/or constant regions. Particular
examples include, chimeric antibodies, where the VH and/or
VL domains of the antibody come from a different source to
the remainder of the antibody, and CDR grafted antibodies
(and antigen binding fragments thereof), in which at least one
CDR sequence and optionally at least one variable region
framework amino acid is (are) derived from one source and
the remaining portions of the variable and the constant
regions (as appropriate) are derived from a different source.
Constructions of chimeric and CDR-grafted antibodies are
described, for example, in European Patent Applications:
EP-A 0194276, EP-A 0239400, EP-A 0451216 and EP-A
0460617. Generally, in the production of an antibody, a suit-
able experimental animal, such as, for example, but not lim-
ited to, a rabbit, a sheep, a hamster, a guinea pig, a mouse, a
rat, or a chicken, is exposed to an antigen against which an
antibody is desired. Typically, an animal is immunized with
an effective amount of antigen that is injected into the animal.
An effective amount of antigen refers to an amount needed to
induce antibody production by the animal. The animal’s
immune system is then allowed to respond over a pre-deter-
mined period of time. The immunization process can be
repeated until the immune system is found to be producing
antibodies to the antigen. In order to obtain polyclonal anti-
bodies specific for the antigen, serum is collected from the
animal that contains the desired antibodies (or in the case of a
chicken, antibody can be collected from the eggs). Such
serum is useful as a reagent. Polyclonal antibodies can be
further purified from the serum (or eggs) by, for example,
treating the serum with ammonium sulfate.

[0045] Monoclonal antibodies may be produced according
to the methodology of Kohler and Milstein (Nature 256:495-
497, 1975). For example, B lymphocytes are recovered from
the spleen (or any suitable tissue) of an immunized animal
and then fused with myeloma cells to obtain a population of
hybridoma cells capable of continual growth in suitable cul-
ture medium. Hybridomas producing the desired antibody are
selected by testing the ability of the antibody produced by the
hybridoma to bind to the desired antigen.

[0046] In addition, or in the alternative, corin nucleic acid
or portion thereof can be detected in the methods of the
invention. In assaying for corin nucleic acid or portion
thereof, nucleic acid contained in the individual (e.g., a
sample of the individual) is first extracted according to stan-
dard methods in the art. For instance, nucleic acid can be
isolated using various lytic enzymes or chemical solutions
according to the procedures set forth, for example, in Methods
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of Enzymology, Vol. 194, Guthrie et al., eds., Cold Spring
Harbor Laboratory Press (1990); Molecular Cloning: A
Laboratory Manual, second edition (Sambrook et al., 1989)
and Molecular Cloning: A Laboratory Manual, third edition
(Sambrook and Russel, 2001), (jointly referred to herein as
“Sambrook™);, Current Protocols in Molecular Biology (F. M.
Ausubel et al., eds., 1987, including supplements through
2001. The mRNA ofa gene contained in the extracted nucleic
acid sample is then detected by hybridization (e.g., Northern
blot analysis) and/or amplification procedures according to
methods widely known in the art or based on the methods
exemplified herein (e.g., PCR: The Polymerase Chain Reac-
tion, (Mullis et al., eds., 1994)).

[0047] Nucleic acid molecules exhibiting sequence
complementarity or homology to a corin polynucleotide or
portion thereof are useful as hybridization probes. It is known
in the art that a “perfectly matched” probe is not needed for a
specific hybridization. Minor changes in probe sequence
achieved by substitution, deletion or insertion of a small
number of bases do not affect the hybridization specificity.
These probes can be used in radioassays (e.g., Southern and
Northern blot analysis) to detect corin nucleic acid. In one
aspect, nucleotide probes having complementary sequences
over stretches greater than about 10 nucleotides in length are
used, so as to increase stability and selectivity of the hybrid
and, thereby, improving the specificity of particular hybrid
molecules obtained. Alternatively, one can design nucleic
acid molecules having gene-complementary stretches of
more than about 25 or alternatively more than about 50 nucle-
otides in length or even longer where desired. Such fragments
may be readily prepared by, for example, directly synthesiz-
ing the fragment by chemical means, by application of
nucleic acid reproduction technology, such as the PCR™
technology with two priming oligonucleotides as described in
U.S. Pat. No. 4,603,102 or by introducing selected sequences
into recombinant vectors for recombinant production. In one
aspect, a probe is about 50 to about 75, nucleotides or, alter-
natively, about 50 to about 100 nucleotides in length. These
probes can be designed from the sequence of full length
genes. In certain embodiments, it will be advantageous to
employ nucleic acid sequences as described herein in combi-
nation with an appropriate means, such as a label, for detect-
ing hybridization and therefore complementary sequences. A
wide variety of appropriate indicator means are known in the
art, including fluorescent, radioactive, enzymatic or other
ligands, such as avidin/biotin, which are capable of giving a
detectable signal. One can employ a fluorescent label or an
enzyme tag, such as urease, alkaline phosphatase or peroxi-
dase, instead of radioactive or other environmental undesir-
able reagents. In the case of enzyme tags, colorimetric indi-
cator substrates are known which can be employed to provide
a means visible to the human eye or spectrophotometrically,
to identify specific hybridization with complementary
nucleic acid-containing samples.

[0048] Hybridization reactions can be performed under
conditions of different “stringency”. Relevant conditions
include temperature, ionic strength, time of incubation, the
presence of additional solutes in the reaction mixture such as
formamide and the washing procedure. Higher stringency
conditions are those conditions, such as higher temperature
and lower sodium ion concentration, which require higher
minimum complementarity between hybridizing elements
for a stable hybridization complex to form. Conditions that



US 2011/0306069 A1

increase the stringency of a hybridization reaction are widely
known and published in the art. See, for example, Sambrook
et al. supra.

[0049] Known amplification methods include PCR,
MacPherson et al., PCR: A PRACTICAL APPROACH, (IRL
Press at Oxford University Press (1991)). However, PCR
conditions used for each application reaction are empirically
determined. A number of parameters influence the success of
a reaction. Among them are annealing temperature and time,
extension time, Mg>* ATP concentration, pH and the relative
concentration of primers, templates and deoxyribonucle-
otides.

[0050] After amplification, the resulting DNA fragments
can be detected by agarose gel electrophoresis followed by
visualization with ethidium bromide staining and ultraviolet
illumination. A specific amplification of differentially
expressed genes of interest can be verified by demonstrating
that the amplified DNA fragment has the predicted size,
exhibits the predicated restriction digestion pattern and/or
hybridizes to the correct cloned DNA sequence.

[0051] Theprobesalso canbe attached toa solid support for
use in high throughput screening assays using methods
known in the art. PCT WO 97/10365 and U.S. Pat. Nos.
5,405,783; 5,412,087 and 5,445,934; for example, disclose
the construction of high density oligonucleotide chips which
can contain one or more of the sequences disclosed herein.
Using the methods disclosed in U.S. Pat. Nos. 5,405,783,
5,412,087 and 5,445,934; the probes of this invention are
synthesized on a derivatized glass surface. Photoprotected
nucleoside phosphoramidites are coupled to the glass surface,
selectively deprotected by photolysis through a photolitho-
graphic mask and reacted with a second protected nucleoside
phosphoramidite. The coupling/deprotection process is
repeated until the desired probe is complete.

[0052] The expression level of a gene can also be deter-
mined through exposure of a nucleic acid sample to a probe-
modified chip. Extracted nucleic acid is labeled, for example,
with a fluorescent tag, preferably during an amplification
step. Hybridization of the labeled sample is performed at an
appropriate stringency level. The degree of probe-nucleic
acid hybridization is quantitatively measured using a detec-
tion device, such as a confocal microscope. See, U.S. Pat.
Nos. 5,578,832 and 5,631,734. The obtained measurement is
directly correlated with gene expression level.

[0053] Detectable labels suitable for use in the present
invention include any composition detectable by spectro-
scopic, photochemical, biochemical, immunochemical, elec-
trical, optical or chemical means. Useful labels in the present
invention include biotin for staining with labeled streptavidin
conjugate, magnetic beads (e.g., Dynabeads™), fluorescent
dyes (e.g., fluorescein, Texas red, rhodamine, green fluores-
cent protein and the like), radiolabels (e.g., 3H, 1251,3%S, '*C
or **P) enzymes (e.g., horseradish peroxidase, alkaline phos-
phatase and others commonly used in an ELISA) and colori-
metric labels such as colloidal gold or colored glass or plastic
(e.g., polystyrene, polypropylene, latex, etc.) beads. Patents
teaching the use of such labels include U.S. Pat. Nos. 3,817,
837, 3,850,752,3,939,350;3,996,345; 4,277,437, 4,275,149;
and 4,366,241.

[0054] Means of detecting such labels are known to those of
skill in the art. Thus, for example, radiolabels may be detected
using photographic film or scintillation counters, fluorescent
markers may be detected using a photodetector to detect
emitted light. Enzymatic labels are typically detected by pro-
viding the enzyme with a substrate and detecting the reaction
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product produced by the action of the enzyme on the substrate
and colorimetric labels are detected by simply visualizing the
colored label.

[0055] Inaddition, orinthe alternative, corin activity canbe
detected in the methods of the invention. In assaying for corin
activity a variety of methods known to those of skill in the art
are also available for use in the methods of the invention (e.g,,
Wu, Q., Frontiers in Bioscience, 12:4179-4190 (2007); Yan,
W., etal., Proc. Natl. Acad. Sci, USA, 97:8525-8529 (2000);
Knappe, S.F., etal.,J. Biol. Chem., 279:34464-34471 (2004);
Knappe, S. F., J. Biol. Chem., 278:52363-52370 (2003); U.S.
Pat. No. 6,806,075; U.S. Pat. No. 7, 176,013; PCT Published
Application No. WO 03/102135, all of which are incorpo-
rated herein by reference in their entirety). For example, corin
enzymatic activity can be detected using chromogenic or
fluorogenic substrate-based assays (Knappe, S. F., J. Biol.
Chem., 278:52363-52370 (2003)). In addition, pro-atrial
natriuretic peptide-based assays to detect corin activity in a
biological fluid such as plasmacan be used (e.g., U.S. Pat. No.
6,806.075; U.S. Pat. No. 7,176,013).

[0056] In assessing whether an individual is afflicted with
CHEF, one typically conducts a comparative analysis of the
subject and appropriate controls. Thus in one aspect of the
invention, the method comprises comparing the level of corin
or portion thereof in the individual with a control sample. As
will be appreciated by those of skill in the art, the control
sample can be an actual sample or it can be a value or range of
values (e.g., from a control population) previously deter-
mined. For example, the control sample can be derived from
a subject that lacks the clinical characteristics of CHEF,
referred to herein as a “normal control” or “negative control”.
Examples of such a control includes one or more samples
from one or more healthy individuals, a reference standard
(e.g., using purified recombinant or native corn (e.g., human
corin)) or a combination thereof. A lack of correlation
between the subject and the negative control indicates that the
individual is afflicted with CHF.

[0057] Inthealternative, or in addition, the method can also
include a control sample derived from a subject (hereinafter
“positive control”), that exhibits CHF. A positive correlation
between the subject and the positive control indicates that the
individual is afflicted with CHF.

[0058] As used herein an “individual” refers to any subject
in need of screening. In particular embodiments, the indi-
vidual is a mammal, such as a primate (e.g., human), cow,
sheep, goat, horse, dog, cat, rabbit, guinea pig, rat, mouse or
other bovine, ovine, equine, canine feline, rodent or murine
species). In one embodiment, the individual is a human.
[0059] Although the invention is performed herein using
plasma samples so as to demonstrate that the method is non-
invasive, rapid and easy to perform, one of skill in the art will
appreciate that any suitable biological sample obtained from
an individual can be used in the methods of the invention.
Examples of suitable samples include biological fluids and
tissue samples. Examples ofa biological fluid that can be used
in the methods include blood, plasma, urine and the like.
Examples of a tissue sample include a tissue smear, a tissue
scrape, and the like. Typically the sample is a biological fluid.
In another embodiment, the sample comprises cells prepared
from a subject’s heart tissue.

[0060] The invention also provides an article of manufac-
ture, also referred to herein as a kit, for use in diagnosis of
heart failure. In one embodiment, the article of manufacture
comprises a composition that detects corin (e.g., corin nucleic
acid or portion thereof; corin polypeptide or portion thereof;
corin activity; and combinations thereof). Such compositions
include a probe and or primer that detects corin nucleic acid or
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portion thereof; an antibody that has binding specificity for
corin or portion thereof; reagents that detect corin activity.
The article of manufacture can also include manufacturer’s
instructions for use and packaging material.

[0061] The methods described herein can be used alone or
together with current clinical tests for better diagnosis of
CHEF, and can likely also be used in the diagnosis of other
cardiovascular diseases. The methods described herein have
advantages in terms of sensitivity and specificity. Currently,
several tests are used to measure plasma BNP and its deriva-
tives for the diagnosis of CHF. Such tests include the Triage
BNP (Biosite) which is based on antibodies against the C-ter-
minal BNP, and N-terminal (NT)-pro-BNP (Roche Diagnos-
tics and Siemens) which is based on antibodies against the
N-terminal pro-BNP. These tests have their intrinsic prob-
lems because the antibodies used in these assays do not dis-
tinguish pro-BNP from BNP. For example, antibodies bind to
BNP may also recognize pro-BNP and, as a result, it is not
clear whether pro-BNP, BNP, or both are measured in these
tests (Hawkridge, A M, et al., Proc. Natl. Acad. Sci., USA,
102(48):17442-17447 (2005); Liang, F., et al., J. Am. Coll.
Cardiol., 49(10):1071-1078 (2007)). Thus, use of the meth-
ods described herein and these known tests will likely result
in improved diagnosis of cardiovascular diseases such as
CHF.

Exemplification

Soluble Corin as a Diagnostic for Heart Failure
Methods

ELISA

[0062] Human corin antigen in plasma samples was mea-
sured by an ELISA assay. Polyvinylchloride microtiter (96
wells) plates were coated with a polyclonal anti-human corin
antibody (100 uL/well in a PBS solution containing 20 pg/mL
of antibody). The plate was incubated overnight at room
temperature, allowing the antibody to attach to the well. After
washing with PBS to remove unbound antibody, a blocking
solution (3% bovine serum albumin and 0.02% sodium azide
in PBS) was added to the plate and incubated at room tem-
perature for at least 1 hr to saturate non-specific binding sites.
Following three additional washes with PBS, 100 ul of
plasma samples was added to each well and incubated 2 h at
room temperature. After three washes with PBS, 100 ul of a
biotinylated anti-human corin antibody was added to each
well and incubated 2 h at room temperature. Washing three
times with PBS again, 100 ul of streptavidin-horseradish
peroxidase was added to each well and incubated for 20 min
at room temperature. Afterward, 100 pl of a horseradish pet-
oxidase substrate (3,3',5,5"-tetramethylbenzidine, TMB) was
added to the plate and incubated for 20 min at room tempera-
ture. Next, 50 ul of 2N H,SO,, was added to stop the reaction.
The optical density of each well was determined immediately
using a SpectraMax M2/M2° microplate reader (Molecular
devices Corporation, Sunnyvale, Calif.) setto a wavelength of
450 nm. The concentration of soluble corin in plasma was
calculated based on a standard curve.

Results
Soluble Corin in the Blood.

[0063] Topologically, corin belongs to the type II trans-
membrane serine protease family. Many enzymes from this
family can be shed from the cell surface. As shown herein in
cell culture, soluble corin was also detected in the culture
medium, an indication of corin shedding under these condi-
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tions. Based on this showing, it was likely that similar shed-
ding events could occur in vivo and that soluble corin could be
detected in the blood. As described herein, to test this hypoth-
esisan ELISA assay was developed and used to measure corin
levels inhuman plasma. It was found that soluble corin indeed
existed in the blood. In samples from healthy adults (n=136),
plasma corin levels were 716300 pg/mL (FIG. 2).

Plasma Corin Levels in Patients with Heart Disease

[0064] Next, plasma corin was measured in patients with
CHF. As shown in FIG. 2, the plasma corin levels were sig-
nificantly lower in patients with CHF. The degree of the
reduction correlated with the severity of the disease (FIG. 2).
Interestingly, plasma corin levels in patients with acute myo-
cardial infarction (AMI) were similar to that of normal con-
trols (FIG. 2), indicating that the reduction of plasma corin
levels is closely related to CHF but not AMI. These data
indicate that a corin-based assay can be used as a specific
diagnostic test for CHF, and that plasma corin levels can also
be a prognostic marker for CHF. Such a marker is useful in
monitoring the response of CHF patients to the treatment.

Conclusion

[0065] Provided herein is a soluble corin assay. Our data
indicate that plasma corin concentrations were significantly
lower in patients with CHF and inversely correlate with the
severity of the disease. Current clinical tests measuring BNP
and its derivatives have their limitations such as large assay
variations and lack of sensitivity and specificity. Plasma corin
levels can be used as an indicator for its expression and/or
function in the heart. The data described herein shows that the
lowest levels of plasma corin were found in a patient group
with most severe (NYHA class IV) CHF. Thus, the reduction
of plasma corin levels likely reflects the underlying pathology
in the heart of CHF patients. Corin-based assay can be used
not only for the diagnosis of CHF but also for monitoring
patient responses to various medical treatments.

Class IV Patients Corin BNP (Biosite)
1 204 56
2 219 113
3 457 573
4 161 920
5 182 12
6 330 882
7 201 1490
8 48 914
9 32 33
10 78 1214
11 118 526
12 22 820
13 248 152
14 323 101
15 365 1352
16 38 70
17 679 938
18 219 760
19 314 293

20 189 382
21 200 427
2 165 33
[0066] Normal corin levels: 714+274 pg/ml (Diagnostic

cutoff: <440 pg/ml)
[0067] Plasma BNP levels for HF diagnosis: >100 pg/ml
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[0068] False negative rate:
[0069] Corin 2/22 (9%)
[0070] BNP 5/22 (22.7%) (21.3% Tang, W H., et al.,

Cire. 108(24):2964-2966 (2003))

[0071] Reduction of false negative rate: 60%
[0072] No overlap in false negative sample
[0073] The teachings of all patents, published applications

and references cited herein are incorporated by reference in
their entirety.

[0074] While this invention has been particularly shown
and described with references to example embodiments
thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein
without departing from the scope of the invention encom-
passed by the appended claims.

1. A method of assessing whether an individual is afflicted
with congestive heart failure (CHF) comprising detecting the
level of corin or portion thereof in the individual and com-
paring the level of corin or portion thereof in the individual to
the level of corin or portion thereof in a normal control,
wherein a decrease in the level of corin or portion thereof in
the individual compared to the level of corin or portion
thereof in the control indicates that the individual is afflicted
with CHF.

2. The method of claim 1 wherein the level of corin or
portion thereof in the individual is detected in a sample
obtained from the individual.

3. The method of claim 2 wherein the sample is a body
fluid.

4. The method of claim 3 wherein the body fluid is blood,
plasma or a combination thereof.

5. The method of claim 3 wherein the corin is soluble corin.

6. The method of ¢laim 1 wherein the individual is human.

7. The method of claim 1 wherein the control comprises
one or more samples from one or more healthy individuals, a
reference standard or a combination thereof.

8. The method of claim 1 wherein the level of a corin
polypeptide or portion thereof is detected.

9. The method of claim 8 wherein the corin polypeptide or
portion thereof is detected using an antibody having binding
specificity for all or a portion of corin.

10. The method of claim 9 wherein the antibody is a poly-
clonal antibody or a monoclonal antibody.

11. The method of claim 10 wherein the antibody has
binding specificity for all or a portion of the extracellular
domain of corin.

12. (canceled)

13. The method of claim 1 further comprising obtaining a
sample from the individual prior to step a) and detecting the
level of corin or portion thereof in the sample obtained from
the individual.

14. (canceled)

15. (canceled)

16. (canceled)

17. (canceled)

18. (canceled)

19. (canceled)

20. (canceled)

21. (canceled)

22. (canceled)

23. A method of determining the severity of congestive
heart failure (CHF) in an individual in need thereof compris-
ing detecting the level of corin or portion thereof in the
individual and comparing the level of corin or portion thereof
in a sample of the individual to the level of corin or portion
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thereof in a normal control, wherein the greater the decrease
in the level of corin or portion thereof in the sample compared
to the level of corin or portion thereof in the control, the
greater the severity of CHF in the individual.

24. The method of claim 23 wherein the severity of the
CHEF is stage 11, stage III or stage IV.

25. The method of claim 23 wherein the level of corin or
portion thereof in the individual is detected in a sample
obtained from the individual.

26. The method of claim 25 wherein the sample is a body
fluid.

27. The method of claim 26 wherein the body fluid is blood,
plasma or a combination thereof

28. The method of claim 26 wherein the corin is soluble
corin,

29. The method of claim 23 wherein the individual is
human.

30. The method of claim 23 wherein the control comprises
one or more samples from one or more healthy individuals, a
reference standard or a combination thereof

31. The method of claim 23 wherein the level of a corin
polypeptide or a portion thereof is detected.

32. The method of claim 31 wherein the corin polypeptide
or portion thereofis detected using an antibody having bind-
ing specificity for corin.

33. The method of claim 32 wherein the antibody is a
polyclonal antibody or a monoclonal antibody.

34. The method of claim 33 wherein the antibody has
binding specificity for all or a portion of the extracellular
domain of corin.

35. The method of claim 23 further comprising detecting
the level of corin or portion thereof in the individual prior to
comparing the level of corin or portion thereof in a sample of
the individual to the level of corin or portion thereof in a
control.

36. The method of claim 35 further comprising obtaining a
sample from the individual prior to detecting the level of corin
or portion thereof in the sample obtained from the individual.

37. A method of assessing whether an individual’s treat-
ment for congestive heart failure (CHF) is effective compris-
ing detecting the level of corin or portion thereof in the
individual and comparing the level of corin or portion thereof
in a sample of the individual during treatment, after treatment
or a combination thereof to the level of corin or portion
thereof in a sample of the individual prior to treatment,
wherein an increase in the level of corin or portion thereof in
the sample of the individual during or after treatment com-
pared to the level of corin or portion thereof in the sample of
the individual prior to treatment is an indication that the
individual’s treatment for CHF is effective.

38. The method of claim 37 wherein the level of corin or
portion thereof in the individual is detected in a sample
obtained from the individual.

39. The method of claim 38 wherein the sample is a body
fluid.

40. The method of claim 39 wherein the body fluid is blood,
plasma or a combination thereof.

41. The method of claim 37 wherein the corin is soluble
corin.

42. The method of claim 37 wherein the individual is
human.

43. The method of claim 37 further comprising comparing
the level of corin or portion thereof in a sample of the indi-



US 2011/0306069 A1

vidual during treatment, after treatment or a combination
thereof to the level of corin or portion thereof in a normal
control.

44. The method of claim 37 wherein the level of a corin
polypeptide or portion thereof is detected.

45. The method of claim 44 wherein the corin polypeptide
or portion thereof is detected using an antibody having bind-
ing specificity for corin.

46. The method of claim 45 wherein the antibody is a
polyclonal antibody or a monoclonal antibody.

47. The method of claim 46 wherein the antibody has
binding specificity for all or a portion of the extracellular
domain of corin.

48. The method of claim 37 further comprising detecting
the level of corin or portion thereof in the individual prior to
comparing the level of corin or portion thereof in a sample of
the individual to the level of corin or portion thereof in a
control.

49. The method of claim 48 further comprising obtaining a
sample from the individual prior to detecting thelevel of corin
or portion thereof in the sample obtained from the individual.

50. A method of assessing whether an individual is at risk
of developing congestive heart failure (CHF) comprising
detecting the level of corin or portion thereof in the individual
and comparing the level of corin or portion thereof in a sample
of the individual to the level of corin or portion thereof in a
normal control, or a baseline level of corin or portion thereof
in the individual, wherein a decrease in the level of corin or
portion thereof in the sample compared to the level of corin or
portion thereof in the control or the baseline level is an indi-
cation that the individual is at risk of developing CHF.
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51. The method of claim 50 wherein the level of corin or
portion thereof in the individual is detected in a sample
obtained from the individual.

52. The method of claim 50 wherein the sample is a body
fluid.

53. The method of claim 52 wherein the body fluid is blood,
plasma or a combination thereof.

54. The method of claim 50 wherein the corin is soluble
corin.

55. The method of claim 50 wherein the individual is
human.

56. The method of claim 50 wherein the control comprises
one or more samples from one or more healthy individuals, a
reference standard or a combination thereof.

57. The method of claim 50 wherein the level of a corin
polypeptide or portion thereof is detected.

58. The method of claim 57 wherein the corin polypeptide
or portion thereofis detected using an antibody having bind-
ing specificity for corin or a portion thereof.

59. The method of claim 58 wherein the antibody is a
polyclonal antibody or a monoclonal antibody.

60. The method of claim 59 wherein the antibody has
binding specificity for all or a portion of the extracellular
domain of corin.

61. The method of claim 50 further comprising detecting
the level of corin or portion thereof in the individual prior to
comparing the level of corin or portion thereof in a sample of
the individual to the level of corin or portion thereof in a
control.

62. The method of claim 61 further comprising obtaining a
sample from the individual prior to detecting thelevel of corin
or portion thereof in the sample obtained from the individual.
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