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disease or disorder as a candidate for a particular clinical
course of therapy or a particular diagnostic evaluation. The
invention further provides methods for selecting a clinical
course of therapy or a diagnostic evaluation to treat a subject
who is at risk for developing, a vascular disease or disorder.
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gtcgacctyge
tatataccat
cagcaagcct
aacctgtecct
tggctacttg
ctgggggttt
ctgcgaaaga
ddaacaatat
cgaagccact
gctggatgec
caaatgaaaa
aaggattgtt
agggaggttg
gcctectetgg
attcagrgat
aattggcazaa
tgcectgect
acacgatctt
aagtttccag
tttcaaatca
taataagact
agcactttgg
actasacatag
aagcctgtaa
cggaggttge
actccatcecte
aggttgttta
tccaaaagat
ccagagaggt
aaacttcagc
ttaaatcectg
agccttcaca
tacctgettt
agggtacaga
attcagcagt
ataggcaata
ttcgaaagaa
agaactaaca
taaccgatgt
azacacttta
aagacatgga
cttagacact
tagatacaat
ttgtetttta
gaggacccaqg
acgccaactqg
aggaagaggg
acageccececece
tcaggataca
ttgtgcectga
gagtatttce
ccttatagta
ccaagacagg
cataactcct
actgggccac
cccgagegte
ttacccagga
gcaggatgaa
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FIGURE 1

aggtcaacgg atctgagagg
gtcctgatec cettcatcat
gggggctgea gettggtggg
gctgecttag ggagcttcta
gcaggactgg gtcagtgagg
gtatttcttg tgtttcttte
gcaactggag tctttgtagce
tgcccatatt gtgtggtgtg
aaatgrgaga tgaagccatt
aacatttcac azatagtgct
tgtttgtact gaaatttgtt
ttctgcaagg gggatgaaac
gagctgagaa atgtggagac
ggtgcggcag ccagcaggat
atcatgtcag tagcttgaaa
tggaaacttt tattggagat
tcagagtcaz tgaccctatc
tataaaacac acctgacaac
ctcatcgggg tggctttaaa
cttttectac cectacctet
tttgaaaagt agattatggg
gaggccaaga tgggtggatc
tgaaaccetg tcetctactaa
tcccagetac tcaggaggtt
ggtgagccta gattgctcca
aaaazaataa ataastaaat
tgaccaactc tcctgectgag
ctctttggag gecatcagaga
ggagcccage actggtgece
tgagcttttg agcattcatg
cctacaggga gggtccctga
ggtactgaag ccctectetg
tgaaaggctc ctggectacce
taacaatcat ccagagcett
cagtaaaaag gatttaggca
aattgagatc cagcagggat
ctatggagaa tatactcaga
actgtacaaa aaaggaacca
tgagaaatag ccaacatcta
caggcatcaa cataagatgt
cagcetggtt teectatcetce
cctgttgtct ctagtgtcta
ttgatgacca ggacctccga
tgtgctatge tcttaaaget
aaccgagaat aagattagtc
tttgggtgag ataagacgaa
agagagcttc ccttgtcceccece
cgctttggag tcagagcagg
gagcaggaag gctgggagtg
tecteteccac tttacctggg
caagtgccag ggtcagggcea
accgatgatg tggettctat
ctctgcacat tgtgtggggt
gccccaggga ccacccccac
ttctcaggac acagcgggga
ttttctecag gagaatactc
gcegeagtgt gggtgggget
ctetecacce taccttggea

agagtagctt
ccaggagagce
tagaggtact
ataagttgat
accaacaaaa
tcttetttgt
attatcttag
tcctgtgaca
acaaggcagt
tgcgrgacac
aaagcttcoce
ttgtggggty
aatttccctt
ccaatggtgt
“tatccgtgg
tcaattgtta
caagtttaat
attacccttt
ggccatttet
aaatgctact
ctgggcacag
acctgaggte
aaatacaaaa
gaggcaggyg
ctgecactccea
aaagtagatt
aataactaga
atggccaagg
tttactectg
gaacttggtyg
taatccccac
aatgatctca
tgtgcagcag
caatgacctc
catgcaagat
ttgaatcatg
tttaaaacat
aatggaaatc
ttgaacactt
gtcececttac
tctgetteat
gtagcacagg
tgaaagccat
tcatccagga
agagatttcc
accaagagtg
tttettecte
cttgagactg
cagggcagga
gtaaagaagc
tgattcatca
tattagetct
aatgacacag
cctcacectg
aatgacacag
tctgaattca
tittacttga
agccacttet

cttgtagata
agaggtggtce
caggggtaca
ggatttggtt
agaagacatc
actaaaatat
caaaaattta
ctcaggattc
gtgcacatct
aaatgcagtt
gacaaactag
agccatttgg
tagaaggact
atatctctec
tgggagtatt
aacttttacc
ccatctgtee
tattcagttt
cctetggace
caaactccag
tggctcacac
gggagttcga
ttagttgggg
aattgcecttga
gcetgggeaa
acatcagata
aaac¢ctagac
ctgtaaggaa
gggacatgtg
ggggagetga
ccaatttgga
agtcectgeta
gagcaaaagt
tactgtgcett
gacctgtgta
gatttgaatc
aagattggaa
ctagaactga
cccatgtgga
agcagtgcag
caaaacccct
gctcagcaca
gggtgctgat
agcagaactc
tgtgggcaga
gacttgtggce
tcectaagece
gactgggaaa
gcaaggggcet
atatgcaaaa
cgtgcageat
atcagataat
ggggattcag
tgcatgtega
agcagggagg
gactggggte
gacgctgtet
cttctgeaat
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acagttggat
accctgatag
gatgtctcca
aaaattaact
agattatacc
ttacccatga
caaagtttgg
aagtgtrgge
gtccacccaa
ccaggaggcec
atttatcagt
gctgaggagy
gaatctccct
ccagctcecee
atgtcatgga
agcacaacac
actgtctcca
tttazaagaz:
tcacccaact
ccatcctgaa
ctgtaatccc
gaccagcectg
gtggtggcac
acctgggagg
caagagcgaa
cctetggect
aaaacatatt
ctgcctgage
ctggtttcaa
aatttgtacce
aatctgggte
gggtagaggt
gaaccatctc
aatatatagrc
tcagggagaa
aggggcagcec
tttttggcag
aagatgcaat
cagctgtgcet
tgtcectect
ttacgtggygg
tggaagccac
tgggaaggea
ggggggtgct
aatcataagg
Ccagaagcgtg
acagtgattg
ggagggtygygy
ggggcattca
gccacggtgt
ttcattcaat
gaaactgaga
acctagactce
caaaggacag
ttcecaggage
agagaaacat
gaaggcagtg
ctgtaaggac
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attgttgaga
aacctatcat
acacttgatt
aagaggcaaa
acaaacaaat
acgtgttica
ggaatacaga
tgcagaaatg
atagtcttcc
ggttggaaga
caagatcaac
tcacaagety
gatggagtct
4ccrCcater
caggcacatyg
tgttggtcag
zagtgctggg
gtttgagaaa
gttttogtga
ttcccagagt
ggggctggag
gaccttggac
ggttgggaca
ctgcaccagce
cataaaatag
taagtaagga
cctacacctg
tgaagaagac
tgatttgtte
attcctgtce
gatagtggga
gtcagcagac
aacacagcta
agctgagtaa
tttgccaatce
tgagactgtc
tcaaatctgt
Jagtttggtt
taattttggg
cgacacttag
agggtatttc
tatttcttta
cagaatggaa
ccattcagag
gtaaggctac
acagctgcca
tcecattatte
tcccagatgt
agtgagtaat
gacagagaag
aggcctgtet
ctgtgacatc
gaaaattaaa
accattatga
tgctgataga
gaaatcatqgt
tgceagtcqgg
gtctgcttee
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FIGURE 1 (continued)

gaattatggt
agtcaggtgc
attagcaaat
taagtagaca
gaataaacaa
aaaaggatgg
catgccattt
ttctatttec
tcetttgaag
tgtgttgg:tt
tgctgtagta
catcaccttg
tactctgttyg
Cetggglica
ccaccatccc
gttggtcettg
attacaggtg
tagtgtctte
ggactagctg
gtgatgaata
gtcagaagac
agatcecettt
ggatgattgc
actgtccatc
gagcatgctt
agttaatgtg
cttectecct
atgatcaccc
aaggtcacac
aaatgctgag
aaagagttga
tcaggecaaa
ggcttattga
tecgtggcgea
tatggtcecgg
ccatgtgeag
tttttaaaaa
tecattgtge
gaaattgcac
tggggttgaa
cgettetege
taaaccacaa
atctgcagag
acgatctgcc
cccaaggagg
gggctgceceag
aagaaagagqg
ggatagtgcg
agatgcazgc
cagagagggg
gtgctgacat
tgtgacatga
tgcacagata
tttgaaaatg
aatgacagga
tggggtgact
gctctgtggg
ctaggttgcec

cttccaatte
tagctgcectt
actttggaaa
ggttcatata
aattcttett
gtgactcact
tgcctgaaaa
tctgaaggat
gattactctc
gagagazaga
gtaaatattt
agtgagtcat
ccltaggeteg
agrgatcctc
tgctaatttc
gactcetgac
tgagccaccg
ctttgagggce
aagggggtga
ttaggctita
ctggatttet
tttgtctaaa
caagctcceceg
ctgtagatca
acctttttee
tatcagagce
ccecteectee
tcattctgag
gggtggcaca
tttatgtcat
tttcaaacca
tccggtcecat
Tttatggatt
cazaacctaa
agtccaagge
ggagccctat
gtcaacaaac
tcttettece
aggggaaaaa
agtgacaaca
agtggggcag
ctctgggece
gcctecgeag
gaccctcectgg
agaaggtgag
gccagaggge
ctgttacatg
accggaggge
czaggagtyyg
caccaggggc
gtcggagggt
gagtcacgat
atagegtaac
gaatcggcett
ctgcttgtge
toctceccccac
tgtatgagtg
Tcteectget

cggagggttyg
ctctttcaga
tttrazacgc
catcatctec
tggcceteat
caaggtcaca
zalcratcac
acattctcta
tggacacaaz
ttctgatttg
tgacatttty
tcatactttt
agtgcggtgg
ctgccteage
tgcattttea
ctcaggtgat
tgccecagecce
caaggagaca
tgtatattaa
aagtttctga
ctgcatactt
tetttetgag
tccagctcta
tgecagaaatt
taatgttcca
cattatgggce
ctcttteceoet
agtgaagaga
aggcaagtgg
cgtcccgaga
cctctcagaa
tceeegette
gccaacgtece
gatatttact
tgtccatctt
cattttatta
agactctgga
aggaactcaa
ggggagggaa
gcaagggttt
ggtggcagac
gcaatggcag
tcacctaatc
gagaaaatce
ggtggatcag
ctgagaactg
catgggcttc
tgtcttactt
gactgcgatt
acagcccgaa
cccactcetec
aactccttgt
agtattccgt
tgtgagacca
atgeccctetg
tctgaccrtt
acaagtctct
ctgatcagct

aagaaagaca
gagtgtgaga
taatattcaa
ttcagctagt
aggaagacac
ctgttiatga
ccagggaggt
aaccttzggg
gtgtttgats:
ttggttgaaa
Tctgtattee
ttgtttgttt
cgtgatcettg
croccegagte
gtagagacyc
ccgceccaccet
agccateceatt
ttttttttgt
cctgectact
agcatttgrt
ttgccatcag
tctrectogeaa
aaacactgca
ctettczact
ggcccecgggt
cagaagttct
tecetteette
cageaggctca
cagaggttga
ccataactct
ggactcactt
tgcaaagaaa
ttittgtgaaa
atctcgtect
tcazagaaca
tgaaaaaacg
tacctgtcag
tgaaggggaa
tcagttacaa
ctcttrttgg
gcctagcettg
tcecactgett
actctectee
agcaagatgc
ctggagactg
ggtttggget
aggacttgtg
tcceagagac
caggectagt
ggcccagact
agggaccttg
gtgccttaca
gcattgtaaa
tcactattgt
cagtgtgaca
atgtttgte:
ccettecaga
agaagctcca
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aztaggagag
ataaagtgat
Cacactctgg
cctcacaaaa
tgtttcttga
Jgacagtaca
gacacasttt
aaattcatte
Ctgatttgtt
atagactcat
tgtgctgece
tlgttitgga
gotractgeg
JITIdggdatla
agtttcacca
cagcctcececece
tttgaaacac
ttatttgttt
tatttgectce
aacaaagceec
caagctgtgt
aacaatgcca
acgtatgcett
ttttcctacce
ctagatattg
cctettectt
catccatttg
actaatgaaa
atttacaccc
aaagatgtaa
tacatcagge
gtrgragtgg
cagacascty
ttacagaatg
caaagtygaca
gectttetge
gaacagtagyg
atagzaatct
Cactecattyg
aaatgcgagg
ggtgagtgac
gctgcagtcea
tcttoctgtt
aagcctteag
gaaacatatce
ggagaggatyg
tttcaaaata
tceggaacce
tgaatgtgcet
gatatgggca
gtttccoegt
gggttgttgt
gagcctgaaa
aaagatgtga
ttccageoagt
gggccgagge
tatggggact
ggagatcctc
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ctggaggcece
ataatcacasa
tcgtcecgagea
acaggtgaag
tctcacaget
ggacccagaa
ctgctectge
cecttetggt
tacctaggtg
atgaaaataqg
gtcaatagcc
tgcatcccag
gtgccticee
acrLycroace
catccatgcea
ttgacaagtt
tgcactacag
atctgaggaa
gtgagtggtt
gcagcageat
ttgtattcaa
tgaagagggt
ccagggecac
agtgcctatt
tccaccatgt
tggtccacac
tttcecttcea
cctitecagga
ccaccttcecee
acaattccectg
tttgttgcta
ggctcetggt
ctattgacct
acaacatcca
tgagggaaat
ctgggtagty
caggagactc
atatggacat
tgtgcttggt
ctgaccteqgg
ttcattattg
agatagatgt
tgtgcctgte
gctttggatc
tgattctgtg
ggggtcactt
gtcceteatc
gcttcoettac
tgcaggcgcet
ctaagtectag
cactgggyggce
ttgctcaagy
gacctttcecte
ctgtgctect
tgtctcaggy
tgtcccates
ggcatggcta
tgacagaaca
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FIGURE 1 (continued)

cagcaggtga
acaggccaat
tgtgggctet
aggtgaggca
ttgagtcctg
tcaggtcact
aggactctrga
ctcagactca
ctatggtagce
aagezaaattt
acatgtggrt
aaagttcttt
tgggaatcete
43Ctgtgagy
tgccgtggat
ctgggggaca
ctgagtceett
caaccaacta
gccaggaaaq
ggcctgectg
gtttgaagct
gtggagaggt
agctgggaag
aaggctccat
ataaggttga
attaacagcet
gtgggatgat
tgttttcact
tatgceotgg
tcectggtagt
catgagagea
ggagccccac
ggageacagg
ggagactcag
atggacatca
tgcatcectgg
aggccetetag
cacatggaac
ttaatcttct
gattttagtt
ctgcttecte
ggtacccatt
ctgtgtcaag
tcaazatcacc
ggttgaccag
tggaagetge
ctcecaggete
agcatggegy
tattatgact
cceectgtga
caccactgta
gcececctac
ttccaatcct
ttatctcatg
gcttgctgga
ctcaccaggyg
ggacattgca
ccagctcecac

tgtttatecce
gctgccatat
tcagagcacc
caggtccceag
ctctcaacca
ggctgaggta
gcaggtcacc
cacccagtta
cactaglcte
aaaatccaga
agtggoecacc
tggatgttge
agatgggaag
JLT3ggoity
atactaaaat
caggaaggtg
Tteettttes
gttgctggat
ccaatgtate
cacaaaccct
gggagggect
agagtctagg
ggcaaatacc
gttcctatgt
gctatgtcete
ggatgaccte
atcaactgga
cceeclgtttg
ttctgtctec
tctectaete
tggaggeertce
tcatggeett
tatcecetygosg
gcctctagga
catggaacaa
ggaaagtgag
gagtaactgy
gacatccagg
atttacctge
ttgtggggac
ttctattaac
gagcctcatg
tctggtgatg
Cccaaaaccca
gattagctgg
attcagcaga
tctttecatg
ctgacttcca
tetgettgea
gaggagactg
accatctacc
ccacgcagac
tattgactca
taatgttaat
tgcaacctta
acaectgttct
tggaacacac
aggecttgge

tccagactga
gcaaagcact
tgatgaggtg
gtcaggctgyg
gagaggcccet
gagaggaagc
agctaatgga
gctgcaaggt
aggTggctat
cccrtiggtcea
cratigggea
tgctcracag
caagtaagga
SlLliLaada
actatacccc
ccaagcacaa
caatctggga
acttgcaagg
tgggcatcac
aggtgcaatg
ggctactgaa
tcagaggtca
agaaggcaag
tgttcaaacc
ttattcctygy
gaagaagctt
caacaggatg
ttgttgtagg
tgtgectege
aacacactga
ttagggagag
gttcatzcte
aaagtgaggg
gtaacTgggt
catccaggag
ggaaatatqgg
gtagtgtgca
agactcaggc
agaccaggaa
caggggagat
ctgaccctec
ctctgttett
agaccagact
gtggcttgaa
gtagttctgt
gtgccaggcet
tgatctctea
aaagggatta
tcatcctatt
cataagagrg
acaggacctyg
ctgctgtctt
aattgattag
gggtttccca
acctcaatgt
ggagggtgac
caccacccca
ttctgctgat

ggctaaatct
ttggtttgcee
ggtacagtta
ccggagctct
ttaccaagaa
cgggttgttc
ggaaaggctc
¢ttcegrtete
ttaaatttat
cactatccac
gtgcagctac
catgeittge
g999g9&g-caa
attgtcages
tggaagagct
ggctgggeac
tgttaaccag
accaaatgte
gtcactttge
tcctaateot
gggcacatat
gtgcctatag
gttgaccatt
Ctaactcaat
acaccatact
cacccactcet
tgegattett
atggtattac
tctgaaagtg
agcacgagga
aggaggttca
cectgcccecte
aaatatggac
agtgtgecatc
actcaggeet
acatcacatg
tcctggggaa
ctctaggagt
gatgagacct
agaaaaatac
cetetgttet
gggaatccat
ccagctggag
acaaccaaaa
tecatgtggt
tgcgetggge
gtgtttaaga
ttccaaaaag
ggccaaagcc
tgaacaccag
aatctctgtg
ctagcaaagc
ttggtgctce
gcecectygggaa
gagtggccat
tgcctgtict
tcttetcaga
ggtgccgomgt
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agaaactagg
tggccaccec
gccacacttce
gtttattacg
Jaaaggattc
ccaagggtag
tagggaaaga
ttgaaacttc
actteaatga
atttaaagaqg
aceacattte
tgaaacagaa
atgtgggcte
tcaguoritet
ggatgcaaat
atggtggetg
aagaccttct
aatttagaag
ccgtetgtet
tgttgggtct
gagggtagcec
gcaagtyggtc
ccettectea
cccaaattaa
cagccatatc
gttcctcagc
ttagttccag
ctecacertce
gatgagecct
agcIgagatt
gagactccta
agcaacacte
atcacatgga
ctggggaaag
ctaggagtaa
gJaacaacatae
agtgagggaa
aactgggrag
ctctgccett
ccggggtete
tccccagaaa
ggagggaaga
gtaaaaacat
ttttttetta
ggaacatgct
atccaaggtg
gttagttygga
agcctcaaca
agtcacgtgg
gagacacggt
tgctactcce
ccatcecteag
acccagagece
aacatggcett
actgtggeac
gtgaggaqtyg
gctcaaacce
atttaccaga
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cttagtggtce
cctctttgtg
cttgtaatcc
accagcctgg
gtgtggtggt
gaacccagga
gacagagcaa
agtcccacaqg
tactaactct
aggactrecet
actgacctga
ggccccecca
gaagctcacc
TLItactieos
caaggactgc
ggaccagcca
tgecctectet
aatcagagca
aacceccgacce
accttcccat
accctgtttt
aaatgaaaat
tttggagatt
aatgatggtg
caacttgtaa
Taaaacactt
catctcecact
tcagctceccea
gaataaattg
gctgtgectce
cgtatatgtce
gcgaatgaat
Ttitacaata
tttgggtata
ggcgccetgge
catgagagca
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FIGURE 1 (continued)

caaggccaga
tctttgctgt
cagcactttg
Ccaacattgg
gcatgcctgt
ggtggaggtt
gactcegtct
aatggcagac
gggctgtcca
aggcctcage
gcgagaacaqg
ccagttttga
agcccegtcecag
aggjaggacga
agggactgcece
ttgaggggtg
tcaactgacc
cagcagccec
acctgcccaa
gccctggate
acaaaaaaga
Taggatttca
atgttcrtte
aaagtaagtg
aaattaaaag
ccataatctg
ccagattttt
aggctctgag
ctccettgaca
tgcectgtcete
tcaggtccect
gctgtatatg
aaatcttgas
gagtgctgag
ctcttctctg
aatctctetyg

gtggcagatt
cctaagaaac
agaggccaaqg
tgaaaccctyg
aatcccagct
gcagtgagcce
cgggaaaatt
aggagcacct
gaggcgatte
tctcacctge
aaagcaggac
gtctgccgee
cctecaccaat
Jragtactge
agtcccectg
gaccctcaga
agcctcecatg
tgcacaaagce
cctgctetece
catcaggccea
aaagaccagt
tgattctttt
ggggagaggce
gtagcttttc
ttatggtact
gactcctetg
tacagctgcce
caaatgtgge
ttgtagagcet
cccaccaggce
gcagggccaa
ttgggtgcaa
aatgcctata
gaaactgaaa
agagttcttt

€gg999

tcccaaagtce
ctgggccagg
gtgggcagat
tctctattaa
actcaggagg
gagattgtgc
aattaataaa
gggggcttte
catggcgtygg
ccatcttttyg
adagcgcttcg
Tgceceoeggtt
atgcctgacy
ccaggectyge
cccecagggcet
aggcgtcaca
ctgcctecag
ccttccatgt
tcttgecact
cttgatgace
ccatgaggga
ttttcagtcc
tgaggactta
ccttettttt
atgttagccc
tccaggcact
tgcagtactt
tcetgggggt
tctggecactt
tgggagctct
gcacctagece
agttccctac
ttgttgacta
gaccaatgtg
tcttecttea

aaggtgtgac
ccaggcgceag
cacgaggtca
aaatagaaaa
ctgaggcagg
cactgcactc
taaataaacc

agggtatgge
agtggagagg
atttccagge
ccttcatecg
ggttcctetg
aaggegteat
CLyticuocat
cceggetatg
acaacctggt
aatggtcttt
cgcctcetgea
gcctettect
cccaaccaaqg
ggtttttaag
ccgtgaagga
aaatattccet
cttettttct
cataattttt
gctgcccage
tacctcctat
tctttcttee
ggagacttgt
gcagagcagg
tcgetettgg
ttcctgtgac
tgtcecttgge
Tyttycttac
gcctcacten
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agtgggacag
tggctcacge
ggagtttgag
cattagacag
agaatcgcett
cagcctagge
taggtcccag
atttccectyg
gaggcagcac
agttaacatc
ctcegacagt
cacagcgatg
ggtcaccaaa
tettgeatygg
ggggcactga
cacaggacte
ctaatgtgtg
ttcaggatca
cccteattcec
tggctcccac
ggtttgtgga
gagcccttea
gcatttgtga
tgtgatgtec
tttttcettt
ctccaagete
cagaagtttc
tctgctgaag
atgaaagatg
aaacatgact
caggtactca
ttcagcectctg
cttgacagge
cccagaggct
cccrggataa
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FIGURE 2
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DIAGNOSIS AND TREATMENT OF VASCULAR
DISEASE

BACKGROUND OF THE INVENTION

[0001] Cardiovascular disease is a major health risk
throughout the industrialized world. Coronary artery disease
(CAD), or atherosclerosis, involves the progressional nar-
rowing of the arteries due to a build-up of atherosclerotic
plaque. Myocardial infarction (MI), e.g., heart attack, results
when the heart is damaged due to reduced blood flow to the
heart caused by the build-up of plaque in the coronary
arteries.

[0002] Coronary artery disease, the most prevalent of
cardiovascular diseases, is the principal cause of heart
attack, stroke, and gangrene of the extremities, and thereby
the principle cause of death in the United States. Coronary
artery disease, or atherosclerosis, is a complex disease
involving many cell types and molecular factors (described
in, for example, Ross, 1993, Nafure 362: 801-809). The
process, in normal circumstances a protective response 1o
insults to the endothelium and smooth muscle cells (SMCs)
of the wall of the artery, consists of the formation of
fibrofatty and fibrous lesions or plaques, preceded and
accompanied by inflammation. The advanced lesions of
atherosclerosis may occlude the artery concerned, and result
from an excessive inflammatory-fibroproliferative response
to numerous different forms of insult. Injury or dysfunction
of the vascular endothelium is a common feature of may
conditions that predispose a subject to accelerated develop-
ment of atherosclerotic cardiovascular disease. For example,
shear stresses are thought to be responsible for the frequent
occurrence of atherosclerotic plaques in regions of the
circulatory system where turbulent blood flow occurs, such
as branch points and irregular structures.

[0003] The first observable event in the formation of an
atherosclerotic plaque occurs when blood-borne monocytes
adhere to the vascular endothelial layer and transmigrate
through to the sub-endothelial space. Adjacent endothelial
cells at the same time produce oxidized low density lipo-
protein (LDL). These oxidized LDLs are then taken up in
large amounts by the monocytes through scavenger recep-
tors expressed on their surfaces. In contrast to the regulated
pathway by which native LDL (nLDL) is taken up by nLDL
specific receptors, the scavenger pathway of uptake is not
regulated by the monocytes.

[0004] These lipid-filled monocytes are called foam cells,
and are the major constituent of the fatty streak. Interactions
between foam cells and the endothelial and SMCs which
surround them lead to a state of chronic local inflammation
which can eventually lead to smooth muscle cell prolifera-
tion and migration, and the formation of a fibrous plaque.

[0005] Such plaques occlude the blood vessel concerned
and, thus, restrict the flow of blood, resulting in ischemia.
Ischemia is a condition characterized by a lack of oxygen
supply in tissues of organs due to inadequate perfusion. Such
inadequate perfusion can have a number of natural causes,
including atherosclerotic or restenotic lesions, anemia, or
stroke. Many medical interventions, such as the interruption
of the flow of blood during bypass surgery, for example, also
lead to ischemia. In addition to sometimes being caused by
diseased cardiovascular tissue, ischemia may sometimes
affect cardiovascular tissue, such as in ischemic heart dis-
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ease. Ischemia may occur in any organ, however, that is
suffering a lack of oxygen supply.

[0006] One of the most important risk factors for coronary
artery disease is a familial history. Although family history
subsumes both genetic and shared environmental factors,
studies suggest that CAD has a very strong genetic compo-
nent (Marenberg, et al. (1994) NEJM 330:1041). Despite the
importance of family history as a risk factor for CAD, it’s
incomplete genetic basis has not been elucidated. Therefore,
the identification of genes which are involved in the devel-
opment of CAD and MI would be beneficial.

[0007] It would thus be beneficial to identify polymorphic
regions within genes which are associated with a vascular
discase or disorder, such as coronary artery disease or
myocardial infarction. It would further be desirable to pro-
vide prognostic, diagnostic, pharmacogenomic, and thera-
peutic methods utilizing the identified polymorphic regions.

SUMMARY OF THE INVENTION

[0008] The present invention is based, at least in part, on
the identification of a polymorphic region within the inter-
leukin 1 receptor antagonist (IL1RN) gene which is associ-
ated with specific diseases or disorders, including vascular
diseases or disorders. In particular, a single nucleotide
polymorphism (SNP) in this gene which is associated with
premature coronary artery discase (CAD) (or coronary heart
disease) and myocardial infarction (MI) has been identified.
The SNP in this gene, as identified herein, singly or in
combination with other SNPs in this or other genes, can be
utilized to predict, in a subject, an increased risk for devel-
oping a vascular disease, e.g., CAD and/or MI. A subject
having one copy of a thymidine (the reference allele of the
IL1RN SNP as described herein) and one copy of a cytidine
(the variant allele of the ILIRN SNP as described herein) is
at an increased risk for vascular disease, e.g., CAD and/or
MI, as compared to a subject with any other combination of
these alleles, ¢.g., CC or TT.

[0009] Thus, the invention relates to a polymorphic region
and in particular, a SNP identified as described herein, both
singly and in combination with other polymorphisms in the
IL1RN gene or in other genes, as well as to the use of this
SNP, and others in this gene, particularly those in linkage
disequilibrium with this SNP, for diagnosis, prediction of
clinical course of therapy and treatment response for vas-
cular disease. The SNP identified herein may further be used
in the development of new treatments for vascular disease
based upon comparison of the variant and normal versions
of the gene or gene product (e.g., the reference sequence),
and development of cell-culture based and animal models
for research and treatment of vascular disease. The invention
further relates to novel compounds and pharmaceutical
compositions for use in the diagnosis and treatment of such
disorders. In preferred embodiments, the vascular disease is
CAD or ML

[0010] In one embodiment, the polymorphic region of the
invention is associated with responsiveness to vascular
discase or disorder therapies, e.g., clinical courses of
therapy, including, but not limited to lifestyle changes,
medications, medical devices, such as a defibrillator, a stent,
a device used in coronary revascularization, a pacemaker,
and any combination thereof, surgical or non-surgical inter-
vention or procedures such as percutaneous transluminal
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coronary angioplasty, laser angioplasty, implantation of a
stent, coronary bypass grafting, implantation of a defibril-
lator, implantation of a pacemaker, and any combination
thereof. The medical devices described in the methods of the
invention can also be used in combination with a modulator
of IL1IRN gene expression or ILIRN polypeptide activity.

[0011] Furthermore, the polymorphic region of the inven-
tion is also useful in the determination of use of further
diagnostic protocols, including, but not limited to, diagnos-
tic vascular imaging, genetic analysis, familial health history
analysis, lifestyle analysis, exercise stress tests, or any
combination thereof.

[0012] The polymorphism of the invention may thus be
used, singly, or in combination with polymorphisms in the
ILIRN gene or in other genes, in prognostic, diagnostic, and
therapeutic methods. For example, the polymorphism of the
invention can be used to determine whether a subject has, or
is, or is not at risk of developing a disease or disorder
associated with a specific allelic variant of an ILIRN
polymorphic region, e.g. a disease or disorder associated
with aberrant ILIRN activity, e.g., a vascular disease or
disorder.

[0013] The invention thus relates to isolated nucleic acid
molecules and methods of using these molecules. The
nucleic acid molecules of the invention include specific
allelic variants which differ from the IL1RN reference
sequence set forth in SEQ ID NO:1 (GI 33798), or a portion
thereof. The preferred nucleic acid molecules of the inven-
tion comprise an ILIRN polymorphic region or portion
thereof, having the polymorphism shown in Table 1, poly-
morphisms in linkage disequilibrium with the polymor-
phism shown in Table 1, and combinations thereof. Nucleic
acids of the invention can function as probes or primers, e.g.
in methods for determining the allelic identity of an ILIRN
polymorphic region in a nucleic acid of interest.

[0014] The nucleic acids of the invention can also be used,
singly or in combination with other polymorphisms in the
IL1RN gene or in other genes to determine whether a subject
is at risk of developing a disease associated with a specific
allelic variant of an IL1IRN polymorphic region, e.g., a
disease or disorder associated with aberrant ILIRN activity,
e.g., a vascular disease or disorder such as CAD or MI. The
nucleic acids of the invention can further be used to prepare
IL1IRN polypeptides encoded by specific alleles, such as
mutant (variant) alleles. Such polypeptides can be used in
therapy. Polypeptides encoded by specific ILIRN alleles,
such as variant IL1IRN polypeptides, can also be used as
immunogens and selection agents for preparing, isolating or
identifying antibodies that specifically bind IL1RN proteins
encoded by these alleles. Accordingly, such antibodies can
be used to detect variant IL1IRN proteins.

[0015] The polymorphism identified in the ILIRN gene is
a change from a thymidine (T) to a cytidine (C) in the ILIRN
gene at residue 8006 of the reference sequence GI 33798
(polymorphism ID No. g266A4). This polymorphism is
located in the non-coding region of the ILIRN gene and thus
does not result in a change in the amino acid sequence of the
IL1RN protein (SEQ ID NO:2).

[0016] The nucleic acid molecules of the invention can be
double- or single-stranded.

[0017] Accordingly, in one embodiment of the invention,
a complement of the nucleotide sequence is provided
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wherein the polymorphism has been identified; i.c., where
there has been a single nucleotide change from a thymidine
to a cytidine in a single strand, the complement of that strand
will contain a change from an adenine to a guanine at the
corresponding nucleotide residue. The invention further
provides allele-specific oligonucleotides that hybridize to a
gene comprising a polymorphism of the present invention or
to its complement.

[0018] The polymorphism of the present invention, singly,
or in combination with previously identified polymor-
phisms, is shown herein to be associated with specific
disorders, e.g., vascular diseases or disorders. Examples of
vascular diseases or disorders include, without limitation,
atherosclerosis, coronary artery disease (CAD), myocardial
infarction (MI), ischemia, stroke, peripheral vascular dis-
eases, venous thromboembolism and pulmonary embolism.

[0019] The invention further provides vectors comprising
the nucleic acid molecules of the present invention; host
cells transfected with said vectors whether prokaryotic or
eukaryotic; and transgenic non-human animals which con-
tain a heterologous form of a functional or non-functional
IL1RN allele described herein. Such a transgenic animal can
serve as an animal model for studying the effect of specific
IL1RN allelic variations, including mutations, as well as for
use in drug screening and/or recombinant protein produc-
tion.

[0020] The invention further provides methods for deter-
mining at least a portion of an ILIRN gene. In a preferred
embodiment, the method comprises contacting a sample
nucleic acid comprising an ILIRN gene sequence with a
probe or primer having a sequence which is complementary
to an ILIRN gene sequence, carrying out a reaction that
would amplify and/or detect differences in a region of
interest within the IL1IRN gene sequence, and comparing the
result of each reaction with that of a reaction with a control
(known) ILIRN gene (e.g., an ILIRN gene from a human
not afflicted with a vascular disease or disorder e.g., CAD,
M1, or another disease associated with an aberrant ILIRN
activity) so as to determine the molecular structure of the
IL1IRN gene sequence in the sample nucleic acid. The
method of the invention can be used for example in deter-
mining the molecular structure of at least a portion of an
exon, an intron, a 5' upstream regulatory element, or the 3'
untranslated region. In a preferred embodiment, the method
comprises determining the identity of at least one nucle-
otide. In yet another preferred embodiment, the nucleotide is
residue 8006 of the reference sequence GI 33798 (the
IL1RN gene).

[0021] 1In another preferred embodiment, the method com-
prises determining the nucleotide content of at least a
portion of an IL1IRN gene, such as by sequence analysis. In
yet another embodiment, determining the molecular struc-
ture of at least a portion of an IL1IRN gene is carried out by
single-stranded conformation polymorphism (SSCP). In yet
another embodiment, the method is an oligonucleotide liga-
tion assay (OLA). Other methods within the scope of the
invention for determining the molecular structure of at least
a portion of an IL1RN gene include hybridization of allele-
specific oligonucleotides, sequence specific amplification,
primer specific extension, and denaturing high performance
liquid chromatography (DHPLC). In at least some of the
methods of the invention, the probe or primer is allele
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specific. Preferred probes or primers are single stranded
nucleic acids, which optionally are labeled.

[0022] The methods of the invention can be used for
determining the identity of a nucleotide or amino acid
residue within a polymorphic region of a human ILIRN
gene present in a subject. For example, the methods of the
invention can be useful for determining whether a subject
has, or is or is not at risk of developing, a disease or
condition associated with a specific allelic variant of a
polymorphic region in the human IL1RN gene, e.g., a
vascular disease or disorder.

[0023] In one embodiment, the disease or condition is
characterized by an aberrant IL1IRN activity, such as aber-
rant ILIRN protein level, which can result from aberrant
expression of an IL1RN gene. The disease or condition can
be CAD, MI, or another vascular disease. Accordingly, the
invention provides methods for predicting vascular diseases
associated with aberrant ILIRN activity.

[0024] The invention also provides a method of identify-
ing subjects which are at increased risk of developing CAD
and/or MI, wherein the method comprises the steps of i)
identifying in DNA from a subject at least one sequence
polymorphism, as compared with the reference IL1IRN gene
sequence which comprises SEQ ID NO:1, in an IL1RN gene
sequence;, and ii) identifying the subject based on the
identified polymorphism.

[0025] In another embodiment, the invention also provides
a method for identifying a subject as a candidate for a
particular clinical course of therapy for a vascular disease or
disorder, e.g., CAD or MI, for example, treatment with
medications, lifestyle changes, use of medical devices such
as a defibrillator, a stent, a device used in coronary revas-
cularization, a pacemaker, and any combination thereof
and/or surgical devices, such as, but not limited to, angio-
plasty devices, used in, for example, surgical procedures
such as percutaneous transluminal coronary balloon angio-
plasty (PTCA) or laser angioplasty, implantation of a stent,
or surgical intervention, such as coronary bypass grafting
(CABG), or any combination thereof, wherein the method
comprises the steps of obtaining a nucleic acid sample from
the subject, determining the identity of the nucleotides
present at nucleotide position 8006 of SEQ ID NO:1, or the
complement thereof and identifying the subject based on the
identified nucleotides, as a subject who is a candidate for a
particular clinical course of therapy for a vascular disease or
disorder.

[0026] In yet another embodiment, the invention provides
a method of identifying a subject as a candidate for further
diagnostic evaluation for a vascular disease or disorder or
for the risk of a vascular disease or disorder, such as, for
example, cardiovascular imaging, such as angiography, car-
diac ultrasound, coronary angiogram, magnetic resonance
imagery, nuclear imaging, CT, myocardial perfusion imag-
ery, or electrocardiogram, genetic analysis, e.g., identifica-
tion of additional polymorphisms, familial health history
analysis, lifestyle analysis, or exercise stress tests, alone or
in combination, wherein the method comprises the steps of
obtaining a nucleic acid sample from the subject, determin-
ing the identity of the nucleotides present at nucleotide
position 8006 of SEQ ID NO:1, or the complement thereof,
and identifying the subject based on the identified nucle-
otides, as a subject who is or is not a candidate for further
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diagnostic evaluation, or who would or would not benefit
from further diagnostic evaluation for a vascular disease or
disorder.

[0027] 1In a further embodiment, the invention provides a
method for treating a subject having a disease or condition
associated with a specific allelic variant of a polymorphic
region of an IL1IRN gene. In one embodiment, the method
comprises the steps of (a) determining the identity of the
allelic variant; and (b) administering to the subject a clinical
course of therapy that compensates for the effect of the
specific allelic variant e.g. treatment with medications, lif-
estyle changes, surgical devices, such as, but not limited to,
angioplasty devices, used in, for example, percutaneous
transluminal coronary balloon angioplasty (PTCA) or laser
angioplasty, implantation of a stent, or surgical procedures,
such as percutaneous transluminal coronary angioplasty,
laser angioplasty, implantation of a stent, coronary bypass
grafting, implantation of a defibrillator, implantation of a
pacemaker, and any combination thereof. In one embodi-
ment, the clinical course of therapy is administration of an
agent or modulator which modulates, e.g., agonizes or
antagonizes, ILIRN nucleic acid expression or IL1IRN pro-
tein levels. In a preferred embodiment, the modulator is
selected from the group consisting of a nucleic acid, a
ribozyme, an antisense IL1IRN nucleic acid molecule, an
ILIRN protein or polypeptide, an antibody, a peptidomi-
metic, or a small molecule.

[0028] In a preferred embodiment, the specific allelic
variant is a mutation. The mutation can be located, ¢.g., in
a 5'upstream regulatory element, a 3' regulatory element, an
intron, or an exon of the gene. Thus, for example, in a
subject having one copy of the variant allele and one copy
of the reference allele at nucleotide positions 8006 of SEQ
ID NO:1, or the complement thereof, vascular disorders
such as CAD or MI, can be treated, prevented, or amelio-
rated by administering to the subject a particular clinical
course of treatment sufficient to treat, prevent, or ameliorate
the vascular disease or disorder.

[0029] Additionally, the invention provides a method of
identifying a subject who is susceptible to a vascular disor-
der, which method comprises the steps of i) providing a
nucleic acid sample from a subject; and 1i) detecting in the
nucleic acid sample an ILIRN gene polymorphism, or one
or more in combination, that correlate with the vascular
disorder with a P value less than or equal to 0.05, the
existence of the polymorphism being indicative of suscep-
tibility to the vascular disorder.

[0030] The invention also provides a method of treating
vascular disorders which method comprises the step of i)
identifying in genetic material of a subject an ILIRN gene
polymorphism that correlates with increased responsiveness
to a clinical course of treatment as compared with respon-
siveness of a subject lacking the polymorphism; and ii)
administering the clinical course of therapy to the subject.

[0031] The invention further provides forensic methods
based on detection of polymorphisms within the ILIRN
gene.

[0032] The invention also provides probes and primers
comprising oligonucleotides, which correspond to a region
of nucleotide sequence which hybridizes to at least 6 con-
secutive nucleotides of the sequence set forth as SEQ ID
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NO:3, or to the complement of the sequences set forth as
SEQ ID NO:3, or naturally occurring mutants or variants
thereof In preferred embodiments, the probe/primer further
includes a label attached thereto, which is capable of being
detected.

[0033] In another embodiment, the invention provides a
kit for amplifying and/or for determining the molecular
structure of at least a portion of an IL1RN gene, comprising
a probe or primer capable of hybridizing to an ILIRN gene
and instructions for use. In a preferred embodiment, deter-
mining the molecular structure of a region of an IL1RN gene
comprises determining the identity of the allelic variant of
the polymorphic region. Determining the molecular struc-
ture of at least a portion of an ILIRN gene can comprise
determining the identity of at least one nucleotide or deter-
mining the nucleotide composition, e.g., the nucleotide
sequence an IL1RN gene.

[0034] A Kit of the invention can be used, e.g., for deter-
mining whether a subject is or is not at risk of developing a
disease associated with a specific allelic variant of a poly-
morphic region of an ILIRN gene, ¢.g., CAD or MI. In a
preferred embodiment, the invention provides a kit for
determining whether a subject is or is not at risk of devel-
oping a vascular disease such as, for example, atheroscle-
rosis, CAD, MI, ischemia, stroke, peripheral vascular dis-
eases, venous thromboembolism and pulmonary embolism.
The kit of the invention can also be used in selecting the
appropriate clinical course of treatment for a subject. Thus,
determining the allelic variants of ILIRN polymorphic
regions of a subject can be useful in predicting how a subject
will respond to a specific drug, e.g., a drug for treating a
disease or disorder associated with aberrant ILIRN, e.g., a
vascular disease or disorder.

[0035] Other features and advantages of the invention will
be apparent from the following detailed description and
claims.

BRIEF DESCRIPTION OF THE FIGURES

[0036] FIG. 1 depicts the nucleotide sequence corre-
sponding to reference sequence GI 33798 (SEQ ID NO:1)
for the IL1IRN gene.

[0037] FIG. 2 depicts the reference amino acid sequence
for the IL RN protein (SEQ ID NO:2).

DETAILED DESCRIPTION OF THE
INVENTION

[0038] The present invention is based, at least in part, on
the discovery that a SNP in the ILIRN gene, identified
herein as G266a4, has been identified which is associated
with an increased risk of vascular disease, e.g., MI and
CAD, in a subject. The G266a4 SNP is a change from a
thymidine (T) to a cytidine (C) at nucleotide residue 8006 of
the ILIRN reference sequence GI 33798. This SNP is a
“non-coding” variant. That is, it does not result in a change
in the amino acid sequence of the IL1RN protein.

[0039] Individuals with one copy of a T (the reference
allele) and one copy of a C (the variant allele) at nucleotide
residue 8006 of the ILIRN reference sequence GI 33798
(CT genotype) are at an increased risk for vascular disease,
e.g., CAD or MI (CAD odds ratio: 1.42; MI odds ratio: 1.22)
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relative to persons having any other combination of these
alleles (e.g., CC or TT genotypes).

[0040] A microsatellite polymorphism in the ILIRN gene
was also previously associated with vascular disease, e.g.,
associated with an increased risk for MI (as described in
Francis S. E. et al. (1999) Circulation 99:861-866, incorpo-
rated herein in its entirety by reference). The G266a4 SNP
may be in linkage disequilibrium with the previously iden-
tified microsatellite polymorphism. If these two polymor-
phisms are in linkage disequilibrium (LD), the G266a4 SNP
would act as a marker for the microsatellite polymorphism.
Regardless of the possible LD between these two polymor-
phisms, the G266a4 SNP of the present invention represents
a novel SNP associated with vascular disease.

[0041] The term “linkage” describes the tendency of
genes, alleles, loci or genetic markers to be inherited
together as a result of their location on the same chromo-
some. It can be measured by percent recombination between
the two genes, alleles, loci, or genetic markers. The term
“linkage disequilibrium,” also referred to herein as “LD,”
refers to a greater than random association between specific
alleles at two marker loci within a particular population. In
general, linkage disequilibrium decreases with an increase in
physical distance. If linkage disequilibrium exists between
two markers, or SNPs, then the genotypic information at one
marker, or SNP, can be used to make probabilistic predic-
tions about the genotype of the second marker.

[0042] The polymorphism of the present invention is a
single nucleotide polymorphism (SNP) at a specific nucle-
otide residue within the IL1IRN gene. The IL1RN gene has
at least two alleles, referred to herein as the reference allele
and the variant allele. The reference allele (i.e., the consen-
sus sequence, or wild type allele) has been designated based
on it’s frequency in a general U.S. Caucasian population
sample. The reference allele is the more common of the two
alleles; the variant is the more rare of the two alleles.
Nucleotide sequences in GenBank may correspond to either
allele and correspond to the nucleotide sequence of the
nucleotide sequence which has been deposited in Gen-
Bank™ and given a specific Accession Number (e.g., GI
33798, the reference sequence for the ILIRN gene). The
reference sequence for the amino acid sequence of ILIRN
protein is set forth as SEQ ID NO:2. The variant allele
differs from the reference allele by at least one nucleotide at
the site identified in Table 1, and those in linkage disequi-
librium therewith. The present invention thus relates to
nucleotides comprising variant alleles of the ILIRN refer-
ence sequence and/or complements of the variant allele to be
used singly or in combination with other SNPs to predict the
risk of vascular disease.

[0043] The invention further relates to nucleotides com-
prising portions of the variant alleles and/or portions of
complements of the variant alleles which comprise the site
of the polymorphism and are at least 5 nucleotides or
basepairs in length. Portions can be, for example, 5-10, 5-15,
10-20, 2-25, 10-30, 10-50 or 10-100 bases or basepairs long.
For example, a portion of a variant allele which is 17
nucleotides or basepairs in length includes the polymor-
phism (i.e., the nucleotide(s) which differ from the reference
allele at that site) and twenty additional nucleotides or
basepairs which flank the site in the variant allele. These
additional nucleotides and basepairs can be on one or both
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sides of the polymorphism. The polymorphism which is the
subject of this invention is defined in Table 1 with respect to
the reference sequence identified in Table 1, and those
polymorphisms in linkage disequilibrium with the polymor-
phism of the present invention.

[0044] Tt is understood that the invention is not limited by
this exemplified reference sequence, as variants of this
sequence which differ at locations other than the SNP site
identified herein can also be utilized. The skilled artisan can
readily determine the SNP sites in these other reference
sequences which correspond to the SNP site identified herein
by aligning the sequence of interest with the reference
sequences specifically disclosed herein, and programs for
performing such alignments are commercially available. For
example, the ALIGN program in the GCG software package
can be used, utilizing a PAM120 weight residue table, a gap
length penalty of 12 and a gap penalty of 4, for example.

[0045] The polymorphic region of the present invention is
associated with specific diseases or disorders and has been
identified in the human IL1RN gene by analyzing the DNA
of cell lines derived from an ethnically diverse population by
methods described in Cargill, et al. (1999) Nature Genetics
22:231-238.

[0046] Case populations which were used to identify asso-
ciations between vascular disease and SNPs were comprised
of 352 US. Caucasian subject with premature coronary
artery disease which were identified in 15 participating
medical centers, and fulfilled the criteria of either myocar-
dial infarction, surgical or percutaneous revascularization, or
a significant coronary artery lesion diagnosed before age 45
in men or age 50 in women and having a living sibling who
met the same criteria. These cases were compared with a
random sample of 418 Caucasian controls drawn from the
general U.S. population in Atlanta, Ga.

[0047] The allelic variant of the present invention was
identified by performing denaturing high performance liquid
chromatography (DHPLC) analysis, variant detector arrays
(AffymetriX™), the polymerase chain reaction (PCR), and/
or single stranded conformation polymorphism (SSCP)
analysis of genomic DNA from independent individuals as
described in the Examples, using PCR primers complemen-
tary to intronic sequences surrounding each of the exons, 3'
UTR, and 5' upstream regulatory element sequences of the
human TL1RN gene.

[0048] The presence of at least one polymorphism in the
human ILI1RN gene in the population studied was identified.
The preferred polymorphism of the invention is listed in
Table 1. Table 1 contains a “polymorphism ID No.” in
column 2, which is used herein to identify the variant, e.g.,
G266a4. In Table 1, the nucleotide sequence flanking the
polymorphism is provided in column 8, wherein the poly-
morphic residue, having the reference nucleotide, is indi-
cated in lower-case letters. There are 15 nucleotides flanking
the polymorphic nucleotide residue (i.e., 15 nucleotides 5' of
the polymorphism and 15 nucleotides 3' of the polymor-
phism). Column 9 indicates the SEQ ID NO. that is used to
identify each polymorphism. SEQ ID NO:3 comprises the
sequence shown in column 8 where the variant nucleotide
residue is indicated by a lower-case letter “c”.

[0049] The polymorphism is identified based on a change
in the nucleotide sequence from a consensus sequence, or
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the “reference sequence.” As used herein, the reference
sequence of IL1RN is the nucleotide sequence of SEQ ID
NO:1 which corresponds to GI 33798 (see FIG. 1).

[0050] To identify the location of the polymorphism of the
present invention, a specific nucleotide residue in a reference
sequence is listed for the polymorphism, where nucleotide
residue number 1 is the first (i.c., 5) nucleotide in each
reference sequence. Column 7 lists the reference sequence
and polymorphic nucleotide residue for the polymorphism.
Column 3 describes the variant as non-coding.

[0051] The nucleic acid molecules of the invention can be
double- or single-stranded. Accordingly, the invention fur-
ther provides for the complementary nucleic acid strands
comprising the polymorphism listed in Table 1.

[0052] The invention further provides allele-specific oli-
gonucleotides that hybridize to a gene comprising a single
nucleotide polymorphism or to the complement of the gene.
Such oligonucleotides will hybridize to one polymorphic
form of the nucleic acid molecules described herein but not
to the other polymorphic form of the sequence. Thus such
oligonucleotides can be used to determine the presence or
absence of particular alleles of the polymorphic sequences
described herein. These oligonucleotides can be probes or
primers.

[0053] Not only does the present invention provide poly-
morphisms in linkage disequilibrium with the polymor-
phism of Table 1, it also provides methods for revealing the
existence of yet other polymorphic regions in the human
ILIRN gene. For example, the polymorphism studies
described herein can also be applied to populations in which
other vascular diseases or disorders are prevalent.

[0054] Other aspects of the invention are described below
or will be apparent to one of skill in the art in light of the
present disclosure.

[0055]

[0056] For convenience, the meaning of certain terms and
phrases employed in the specification, examples, and
appended claims are provided below.

[0057] The term “allele,” which is used interchangeably
herein with “allelic variant” refers to alternative forms of a
gene or portions thereof. Alleles occupy the same locus or
position on homologous chromosomes. When a subject has
two identical alleles of a gene, the subject is said to be
homozygous for the gene or allele. When a subject has two
different alleles of a gene, the subject is said to be heterozy-
gous for the gene or allele. Alleles of a specific gene,
including the IL1RN gene, can differ from each other in a
single nucleotide, or several nucleotides, and can include
substitutions, deletions, and insertions of nucleotides. An
allele of a gene can also be a form of a gene containing one
or more mutations. The term “allelic variant of a polymor-
phic region of an IL1RN gene” refers to an alternative form
of the ILIRN gene having one of several possible nucleotide
sequences found in that region of the gene in the population.

[0058] “Biological activity” or “bioactivity” or “activity”
or “biological function”, which are used interchangeably, for
the purposes herein when applied to IL1RN, means an
effector or antigenic function that is directly or indirectly
performed by an IL1RN polypeptide (whether in its native
or denatured conformation), or by a fragment thereof. Bio-
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logical activities include modulation of the development of
atherosclerotic plaque leading to vascular disease and other
biological activities, whether presently known or inherent.
An IL1RN bioactivity can be modulated by directly affect-
ing an IL1RN protein effected by, for example, changing the
level of effector or substrate level. Alternatively, an ILIRN
bioactivity can be modulated by modulating the level of an
ILIRN protein, such as by modulating expression of an
ILIRN gene. Antigenic functions include possession of an
epitope or antigenic site that is capable of cross-reacting
with antibodies that bind a native or denatured ILIRN
polypeptide or fragment thereof.

[0059] Biologically active ILIRN polypeptides include
polypeptides having both an effector and antigenic function,
or only one of such functions. ILIRN polypeptides include
antagonist polypeptides and native ILIRN polypeptides,
provided that such antagonists include an epitope of a native
IL1RN polypeptide. An effector function of IL1IRN polypep-
tide can be the ability to bind to a ligand of an ILIRN
molecule.

[0060] As used herein the term “bioactive fragment of an
ILIRN protein” refers to a fragment of a full-length IL1RN
protein, wherein the fragment specifically mimics or antago-
nizes the activity of a wild-type IL1RN protein. The bioac-
tive fragment preferably is a fragment capable of binding to
a second molecule, such as a ligand.

[0061] The term “an aberrant activity” or “abnormal activ-
ity”, as applied to an activity of a protein such as IL1RN,
refers to an activity which differs from the activity of the
normal or reference protein or which differs from the activity
of the protein in a healthy subject, e.g., a subject not afflicted
with a disease associated with an IL1RN allelic variant. An
activity of a protein can be aberrant because it is stronger
than the activity of its wild-type counterpart. Alternatively,
an activity of a protein can be aberrant because it is weaker
or absent relative to the activity of its normal or reference
counterpart. An aberrant activity can also be a change in
reactivity. For example an aberrant protein can interact with
a different protein or ligand relative to its normal or refer-
ence counterpart. A cell can also have aberrant IL1RN
activity due to overexpression or underexpression of the
IL1IRN gene. Aberrant ILIRN activity can result from a
mutation in the gene, which results, e.g., in lower or higher
binding affinity of a ligand to the IL1RN protein encoded by
the mutated gene. Aberrant IL1RN activity can also result
from an abnormal IL1RN 5' upstream regulatory element
activity.

[0062] “Cells,”“host cells” or “recombinant host cells” are
terms used interchangeably herein. It is understood that such
terms refer not only to the particular cell but to the progeny
or derivatives 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.

[0063] As used herein, the term “course of clinical
therapy” refers to any chosen method to treat, prevent, or
ameliorate a vascular disease, e.g., CAD or MI, symptoms
thereof, or related diseases or disorders. Courses of clinical
therapy include, but are not limited to, lifestyle changes
(e.g., changes in diet or environment), administration of
medication, use of medical devices, such as, but not limited
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to, a defibrillator, a stent, a device used in coronary revas-
cularization, a pacemaker, or any combination thereof, and
surgical procedures such as percutaneous transluminal coro-
nary balloon angioplasty (PTCA) or laser angioplasty, or
other surgical intervention, such as, for example, coronary
bypass grafting (CABG), or any combination thereof.

[0064] As used herein, the term “gene” or “recombinant
gene” refers to a nucleic acid molecule comprising an open
reading frame and including at least one exon and (option-
ally) an intron sequence. The term “intron” refers to a DNA
sequence present in a given gene which is spliced out during
mRNA maturation.

[0065] As used herein, the term “genetic profile” refers to
the information obtained from identification of the specific
allelic variants of a subject. For example, an ILIRN genetic
profile refers to the specific allelic variants of a subject
within the IL1IRN gene. For example, one can determine a
subject’s IL1RN genetic profile by determining the identity
of the nucleotide present at nucleotide 8006 of SEQ ID NO:1
(the IL1RN gene). The genetic profile of a particular disease
can be ascertained through identification of the identity of
allelic variants in one or more genes which are associated
with the particular disease.

[0066] “Homology” or “identity” or “similarity” refers to
sequence similarity between two peptides or between two
nucleic acid molecules. Homology can be determined by
comparing a position in each sequence which may be
aligned for purposes of comparison. When a position in the
compared sequence is occupied by the same base or amino
acid, then the molecules are homologous at that position. A
degree of homology between sequences is a function of the
number of matching or homologous positions shared by the
sequences. An “unrelated” or “non-homologous” sequence
shares less than 40% identity, though preferably less than
25% identity, with one of the sequences of the present
invention.

[0067] To determine the percent identity of two amino
acid sequences or of two nucleic acids, the sequences are
aligned for optimal comparison purposes (e.g., gaps can be
introduced in the sequence of a first amino acid or nucleic
acid sequence for optimal alignment with a second amino or
nucleic acid sequence). The amino acid residues or nucle-
otides at corresponding amino acid positions or nucleotide
positions are then compared. When a position in the first
sequence is occupied by the same amino acid residue or
nucleotide as the corresponding position in the second
sequence, then the molecules are identical at that position.
The percent identity between the two sequences is a function
of the number of identical positions shared by the sequences
(i ., % identity=number of identical positions/total number
of positions (e.g., overlapping positions)x100). In one
embodiment the two sequences are the same length.

[0068] The determination of percent identity between two
sequences can be accomplished using a mathematical algo-
rithm. A preferred, non-limiting example of a mathematical
algorithm utilized for the comparison of two sequences is
the algorithm of Karlin and Altschul (1990) Proc. Natl.
Acad. Sci. USA 87:2264-2268, modified as in Karlin and
Altschul (1993) Proc. Natl. Acad. Sci. USA 90:5873-5877.
Such an algorithm is incorporated into the NBLAST and
XBLAST programs of Altschul, et al. (1990) J. Mol. Biol.
215:403-410. BLAST nucleotide searches can be performed
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with the NBLAST program, score=100, wordlength=12 to
obtain nucleotide sequences homologous to a nucleic acid
molecules of the invention. BLAST protein searches can be
performed with the XBLAST program, score=50,
wordlength=3 to obtain amino acid sequences homologous
to a protein molecules of the invention. To obtain gapped
alignments for comparison purposes, Gapped BLAST can
be utilized as described in Altschul et al. (1997) Nucleic
Acids Res. 25:3389-3402. Alternatively, PSI-Blast can be
used to perform an iterated search which detects distant
relationships between molecules. When utilizing BLAST,
Gapped BLAST, and PSI-Blast programs, the default param-
eters of the respective programs (e.g., XBLAST and
NBLAST) can be used. Another preferred, non-limiting
example of a mathematical algorithm utilized for the com-
parison of sequences is the algorithm of Myers and Miller,
(1988) CABIOS 4:11-17. Such an algorithm is incorporated
into the ALIGN program (version 2.0) which is part of the
GCG sequence alignment software package. When utilizing
the ALIGN program for comparing amino acid sequences, a
PAM120 weight residue table, a gap length penalty of 12,
and a gap penalty of 4 can be used. Yet another useful
algorithm for identifying regions of local sequence similar-
ity and alignment is the FASTA algorithm as described in
Pearson and Lipman (1988) Proc. Natl. Acad. Sci. USA
85:2444-2448. When using the FASTA algorithm for com-
paring nucleotide or amino acid sequences, a PAM120
weight residue table can, for example, be used with a k-tuple
value of 2.

[0069] The term “a homolog of a nucleic acid” refers to a
nucleic acid having a nucleotide sequence having a certain
degree of homology with the nucleotide sequence of the
nucleic acid or complement thereof. For example, a
homolog of a double stranded nucleic acid having SEQ ID
NO:N is intended to include nucleic acids having a nucle-
otide sequence which has a certain degree of homology with
SEQ ID NO:N or with the complement thereof. Preferred
homologs of nucleic acids are capable of hybridizing to the
nucleic acid or complement thereof. The term “hybridization
probe” or “primer” as used herein is intended to include
oligonucleotides which hybridize bind in a base-specific
manner to a complementary strand of a target nucleic acid.
Such probes include peptide nucleic acids, and described in
Nielsen et al., (1991) Science 254:1497-1500. Probes and
primers can be any length suitable for specific hybridization
to the target nucleic acid sequence. The most appropriate
length of the probe and primer may vary depending on the
hybridization method in which it is being used; for example,
particular lengths may be more appropriate for use in
microfabricated arrays, while other lengths may be more
suitable for use in classical hybridization methods. Such
optimizations are known to the skilled artisan. Suitable
probes and primers can range form about 5 nucleotides to
about 30 nucleotides in length. For example, probes and
primers can be 5, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 25, 26,
28 or 30 nucleotides in length. The probe or primer of the
invention comprises a sequence that flanks and/or preferably
overlaps, at least one polymorphic site occupied by any of
the possible variant nucleotides. The nucleotide sequence of
an overlapping probe or primer can correspond to the coding
sequence of the allele or to the complement of the coding
sequence of the allele.

[0070] The term “vascular disease or disorder” as used
herein refers to any disease or disorder effecting the vascular
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system, including the heart and blood vessels. A vascular
disease or disorder includes any disease or disorder charac-
terized by vascular dysfunction, including, for example,
intravascular stenosis (narrowing) or occlusion (blockage),
due to the development of atherosclerotic plaque and dis-
eases and disorders resulting therefrom. Examples of vas-
cular diseases and disorders include, without limitation,
atherosclerosis, CAD, MI, ischemia, stroke, peripheral vas-
cular diseases, venous thromboembolism and pulmonary
embolism.

[0071] The term “interact” as used herein is meant to
include detectable interactions between molecules, such as
can be detected using, for example, a binding or hybridiza-
tion assay. The term interact is also meant to include
“binding” interactions between molecules. Interactions may
be, for example, protein-protein, protein-nucleic acid, pro-
tein-small molecule or small molecule-nucleic acid in
nature.

[0072] The term “intronic sequence” or “intronic nucle-
otide sequence” refers to the nucleotide sequence of an
intron or portion thereof.

[0073] The term “isolated” as used herein with respect to
nucleic acids, such as DNA or RNA, refers to molecules
separated from other DNAs or RNAs, respectively, that are
present in the natural source of the macromolecule. The term
isolated as used herein also refers to a nucleic acid or peptide
that is substantially free of cellular material, viral material,
or culture medium when produced by recombinant DNA
techniques, or chemical precursors or other chemicals when
chemically synthesized. Moreover, an “isolated nucleic
acid” is meant to include nucleic acid fragments which are
not naturally occurring as fragments and would not be found
in the natural state. The term “isolated” is also used herein
to refer to polypeptides which are isolated from other
cellular proteins and is meant to encompass both purified
and recombinant polypeptides.

[0074] The term “linkage” describes the tendency of
genes, alleles, loci or genetic markers to be inherited
together as a result of their location on the same chromo-
some. It can be measured by percent recombination between
the two genes, alleles, loci, or genetic markers. The term
“linkage disequilibrium,” also referred to herein as “LD,”
refers to a greater than random association between specific
alleles at two marker loci within a particular population. In
general, linkage disequilibrium decreases with an increase in
physical distance. If linkage disequilibrium exists between
two markers, then the genotypic information at one marker
can be used to make probabilistic predictions about the
genotype of the second marker.

[0075] The term “locus” refers to a specific position in a
chromosome. For example, a locus of an ILIRN gene refers
to the chromosomal position of the ILIRN gene.

[0076] The term “modulation” as used herein refers to
both upregulation, (i.e., activation or stimulation), for
example by agonizing; and downregulation (i.e. inhibition or
suppression), for example by antagonizing of a bioactivity
(e.g. expression of a gene).

[0077] The term “molecular structure” of a gene or a
portion thereof refers to the structure as defined by the
nucleotide content (including deletions, substitutions, addi-
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tions of one or more nucleotides), the nucleotide sequence,
the state of methylation, and/or any other modification of the
gene or portion thereof.

[0078] The term “mutated gene™ refers to an allelic form
of a gene that differs from the predominant form in a
population. A mutated gene is capable of altering the phe-
notype of a subject having the mutated gene relative to a
subject having the predominant form of the gene. If a subject
must be homozygous for this mutation to have an altered
phenotype, the mutation is said to be recessive. If one copy
of the mutated gene is sufficient to alter the phenotype of the
subject, the mutation is said to be dominant. If a subject has
one copy of the mutated gene and has a phenotype that is
intermediate between that of a homozygous and that of a
heterozygous subject (for that gene), the mutation is said to
be co-dominant.

[0079] As used herein, the term “nucleic acid” refers to
polynucleotides such as deoxyribonucleic acid (DNA), and,
where appropriate, ribonucleic acid (RNA). The term should
also be understood to include, as equivalents, derivatives,
variants and analogs of either RNA or DNA made from
nucleotide analogs, and, as applicable to the embodiment
being described, single (sense or antisense) and double-
stranded polynucleotides. Deoxyribonucleotides include
deoxyadenosine, deoxycytidine, deoxyguanosine, and deox-
ythymidine. For purposes of clarity, when referring herein to
a nucleotide of a nucleic acid, which can be DNA or an
RNA, the terms “adenine”, “cytidine”, “guanine”, and “thy-
midine” and/or “A”, “C”, “G”, and “T”, respectively, are
used. It is understood that if the nucleic acid is RNA, a
nucleotide having a uracil base is uridine.

[0080] The term “nucleotide sequence complementary to
the nucleotide sequence set forth in SEQ ID NO:N” refers to
the nucleotide sequence of the complementary strand of a
nucleic acid strand having SEQ ID NO:N. The term
“complementary strand” is used herein interchangeably with
the term “complement”. The complement of a nucleic acid
strand can be the complement of a coding strand or the
complement of a non-coding strand. When referring to
double stranded nucleic acids, the complement of a nucleic
acid having SEQ ID NO:N refers to the complementary
strand of the strand having SEQ ID NO:N or to any nucleic
acid having the nucleotide sequence of the complementary
strand of SEQ ID NO:N. When referring to a single stranded
nucleic acid having the nucleotide sequence SEQ ID NO:N,
the complement of this nucleic acid is a nucleic acid having
a nucleotide sequence which is complementary to that of
SEQ ID NO:N. The nucleotide sequences and complemen-
tary sequences thereof are always given in the 5' to 3'
direction. The term “complement” and “reverse comple-
ment” are used interchangeably herein.

[0081] A “non-human animal” of the invention can
include mammals such as rodents, non-human primates,
sheep, goats, horses, dogs, cows, chickens, amphibians,
reptiles, etc. Preferred non-human animals are selected from
the rodent family including rat and mouse, most preferably
mouse, though transgenic amphibians, such as members of
the Xenopus genus, and transgenic chickens can also pro-
vide important tools for understanding and identifying
agents which can affect, for example, embryogenesis and
tissue formation. The term “chimeric animal” is used herein
to refer to animals in which an exogenous sequence is found,
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or in which an exogenous sequence is expressed in some but
not all cells of the animal. The term “tissue-specific chimeric
animal” indicates that an exogenous sequence is present
and/or expressed or disrupted in some tissues, but not others.

[0082] The term “oligonucleotide” is intended to include
and single- or double stranded DNA or RNA. Oligonucle-
otides can be naturally occurring or synthetic, but are
typically prepared by synthetic means. Preferred oligonucle-
otides of the invention include segments of ILIRN gene
sequence or their complements, which include and/or flank
the polymorphic site shown in Table 1. The segments can be
between 5 and 250 bases, and, in specific embodiments, are
between 5-10, 5-20, 10-20, 10-50, 20-50 or 10-100 bases.
For example, the segments can be 21 bases. The polymor-
phic site can occur within any position of the segment or a
region next to the segment. The segments can be from any
of the allelic forms of the IL1RN gene sequence shown in
Table 1.

[0083] The term “operably-linked” is intended to mean
that the 5' upstream regulatory element is associated with a
nucleic acid in such a manner as to facilitate transcription of
the nucleic acid from the 5' upstream regulatory element.

[0084] The term “polymorphism” refers to the coexistence
of more than one form of a gene or portion thereof. A portion
of a gene of which there are at least two different forms, i.c.,
two different nucleotide sequences, is referred to as a
“polymorphic region of a gene.” Apolymorphic locus can be
a single nucleotide, the identity of which differs in the other
alleles. A polymorphic locus can also be more than one
nucleotide long. The allelic form occurring most frequently
in a selected population is often referred to as the reference
and/or wildtype form. Other allelic forms are typically
designated or alternative or variant alleles. Diploid organ-
isms may be homozygous or heterozygous for allelic forms.
A diallelic or biallelic polymorphism has two forms. A
trialleleic polymorphism has three forms.

[0085] A “polymorphic gene” refers to a gene having at
least one polymorphic region.

[0086] The term “primer” as used herein, refers to a
single-stranded oligonucleotide which acts as a point of
initiation of template-directed DNA synthesis under appro-
priate conditions (e.g., in the presence of four different
nucleoside triphosphates and as agent for polymerization,
such as DNA or RNA polymerase or reverse transcriptase)
in an appropriate buffer and at a suitable temperature. The
length of a primer may vary but typically ranges from 15 to
30 nucleotides. A primer need not match the exact sequence
of a template, but must be sufficiently complementary to
hybridize with the template.

[0087] The term “primer pair” refers to a set of primers
including an upstream primer that hybridizes with the 3' end
of the complement of the DNA sequence to be amplified and
a downstream primer that hybridizes with the 3' end of the
sequence to be amplified.

[0088] The terms “protein”, “polypeptide” and “peptide”
are used interchangeably herein when referring to a gene
product.

[0089] The term “recombinant protein” refers to a
polypeptide which is produced by recombinant DNA tech-
niques, wherein generally, DNA encoding the polypeptide is
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inserted into a suitable expression vector which is in turn
used to transform a host cell to produce the heterologous
protein.

[0090] A “regulatory element”, also termed herein “regu-
latory sequence” is intended to include elements which are
capable of modulating transcription from a 5' upstream
regulatory sequence, including, but not limited to a basic
promoter, and include elements such as enhancers and
silencers. The term “enhancer”, also referred to herein as
“enhancer element”, is intended to include regulatory ele-
ments capable of increasing, stimulating, or enhancing tran-
scription from a 5' upstream regulatory element, including a
basic promoter. The term “silencer”, also referred to herein
as “silencer element” is intended to include regulatory
elements capable of decreasing, inhibiting, or repressing
transcription from a 5' upstream regulatory element, includ-
ing a basic promoter. Regulatory elements are typically
present in 5' flanking regions of genes. Regulatory elements
also may be present in other regions of a gene, such as
introns. Thus, it is possible that an IL1IRN gene has regu-
latory elements located in introns, exons, coding regions,
and 3' flanking sequences. Such regulatory elements are also
intended to be encompassed by the present invention and
can be identified by any of the assays that can be used to
identify regulatory elements in 5' flanking regions of genes.

[0091] The term “regulatory element” further encom-
passes “tissue specific” regulatory elements, i.e., regulatory
elements which effect expression of an operably linked DNA
sequence preferentially in specific cells (e.g., cells of a
specific tissue). Gene expression occurs preferentially in a
specific cell if expression in this cell type is significantly
higher than expression in other cell types. The term “regu-
latory element” also encompasses non-tissue specific regu-
latory elements, i.e., regulatory elements which are active in
most cell types. Furthermore, a regulatory element can be a
constitutive regulatory element, i.e., a regulatory element
which constitutively regulates transcription, as opposed to a
regulatory element which is inducible, i.e., a regulatory
element which is active primarily in response to a stimulus.
A stimulus can be, e.g., a molecule, such as a protein,
hormone, cytokine, heavy metal, phorbol ester, cyclic AMP
(cAMP), or retinoic acid.

[0092] Regulatory elements are typically bound by pro-
teins, e.g., transcription factors. The term “transcription
factor” is intended to include proteins or modified forms
thereof, which interact preferentially with specific nucleic
acid sequences, i.e., regulatory elements, and which in
appropriate conditions stimulate or repress transcription.
Some transcription factors are active when they are in the
form of a monomer. Alternatively, other transcription factors
are active in the form of a dimer consisting of two identical
proteins or different proteins (heterodimer). Modified forms
of transcription factors are intended to refer to transcription
factors having a postranslational modification, such as the
attachment of a phosphate group. The activity of a transcrip-
tion factor is frequently modulated by a postranslational
modification. For example, certain transcription factors are
active only if they are phosphorylated on specific residues.
Alternatively, transcription factors can be active in the
absence of phosphorylated residues and become inactivated
by phosphorylation. A list of known transcription factors and
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their DNA binding site can be found, e.g., in public data-
bases, e.g., TFMATRIX Transcription Factor Binding Site
Profile database.

[0093] The term “single nucleotide polymorphism” (SNP)
refers to a polymorphic site occupied by a single nucleotide,
which is the site of variation between allelic sequences. The
site is usually preceded by and followed by highly conserved
sequences of the allele (e.g., sequences that vary in less than
Y00 or Y1000 members of a population). A SNP usually arises
due to substitution of one nucleotide for another at the
polymorphic site. SNPs can also arise from a deletion of a
nucleotide or an insertion of a nucleotide relative to a
reference allele. Typically the polymorphic site is occupied
by a base other than the reference base. For example, where
the reference allele contains the base “T” (thymidine) at the
polymorphic site, the altered allele can contain a “C” (cyti-
dine), “G” (guanine), or “A” (adenine) at the polymorphic
site.

[0094] SNP’s may occur in protein-coding nucleic acid
sequences, in which case they may give rise to a defective
or otherwise variant protein, or genetic disease. Such a SNP
may alter the coding sequence of the gene and therefore
specify another amino acid (a “missense” SNP) or a SNP
may introduce a stop codon (a “nonsense” SNP). When a
SNP does not alter the amino acid sequence of a protein, the
SNP is called “silent.” SNP’s may also occur in noncoding
regions of the nucleotide sequence. This may result in
defective protein expression, e.g., as a result of alternative
spicing, or it may have no effect.

[0095] As used herein, the term “specifically hybridizes”
or “specifically detects” refers to the ability of a nucleic acid
molecule of the invention to hybridize to at least approxi-
mately 6, 12, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120,
130 or 140 consecutive nucleotides of either strand of an
IL1RN gene.

[0096] As used herein, the term “transfection” means the
introduction of a nucleic acid, ¢.g., an expression vector, into
a recipient cell by nucleic acid-mediated gene transfer. The
term “transduction” is generally used herein when the trans-
fection with a nucleic acid is by viral delivery of the nucleic
acid. “Transformation”, as used herein, refers to a process in
which a cell’s genotype is changed as a result of the cellular
uptake of exogenous DNA or RNA, and, for example, the
transformed cell expresses a recombinant form of a polypep-
tide or, in the case of anti-sense expression from the trans-
ferred gene, the expression of a naturally-occurring form of
the recombinant protein is disrupted.

[0097] As used herein, the term “transgene” refers to a
nucleic acid sequence which has been genetic-engineered
into a cell. Daughter cells deriving from a cell in which a
transgene has been introduced are also said to contain the
transgene (unless it has been deleted). A transgene can
encode, e.g., a polypeptide, or an antisense transcript, partly
or entirely heterologous, i.c., foreign, to the transgenic
animal or cell into which it is introduced, or, is homologous
to an endogenous gene of the transgenic animal or cell into
which it is introduced, but which is designed to be inserted,
or is inserted, into the animal’s genome in such a way as to
alter the genome of the cell into which it is inserted (e.g., it
is inserted at a location which differs from that of the natural
gene or its insertion results in a knockout). Alternatively, a
transgene can also be present in an episome. A transgene can
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include one or more transcriptional regulatory sequence and
any other nucleic acid, (e.g. intron), that may be necessary
for optimal expression of a selected nucleic acid.

[0098] A “transgenic animal” refers to any animal, pref-
erably a non-human animal, e.g. a mammal, bird or an
amphibian, in which one or more of the cells of the animal
contain heterologous nucleic acid introduced by genetic
engineering, such as by transgenic techniques well known in
the art. The nucleic acid is introduced into the cell, directly
or indirectly by introduction into a precursor of the cell, by
way of deliberate genetic manipulation, such as by micro-
injection or by infection with a recombinant virus. The term
genetic manipulation does not include classical cross-breed-
ing, or in vitro fertilization, but rather is directed to the
introduction of a recombinant DNA molecule. This mol-
ecule may be integrated within a chromosome, or it may be
extrachromosomally replicating DNA. In the typical trans-
genic animals described herein, the transgene causes cells to
express a recombinant form of one of a protein, e.g. either
agonistic or antagonistic forms. However, transgenic ani-
mals in which the recombinant gene is silent are also
contemplated, as for example, the FLP or CRE recombinase
dependent constructs described below. Moreover, “trans-
genic animal” also includes those recombinant animals in
which gene disruption of one or more genes is caused by
human intervention, including both recombination and anti-
sense techniques.

[0099] The term “treatment”, or “treating” as used herein,
is defined as the application or administration of a thera-
peutic agent to a subject, implementation of lifestyle
changes (e.g., changes in diet or environment), administra-
tion of medication, use of medical devices, such as, but not
limited to, stents, defibrillators, and angioplasty devices, or
any combination thereof or, surgical procedures such as
percutaneous transluminal coronary balloon angioplasty
(PTCA) or laser angioplasty, defibrillators, implantation of a
stent, or other surgical intervention, such as, for example,
coronary bypass grafting (CABG), or any combination
thereof, or application or administration of a therapeutic
agent to an isolated tissue or cell line from a subject, who has
a disease or disorder, a symptom of disease or disorder or a
predisposition toward a disease or disorder, with the purpose
to cure, heal, alleviate, relieve, alter, remedy, ameliorate,
improve or affect the disease or disorder, the symptoms of
the disease or disorder, or the predisposition toward disease.
The medical devices described in the methods of the inven-
tion can also be used in combination with a modulator of
ILIRN gene expression or IL RN polypeptide activity.
“Modulators of ILIRN gene expression,” as used herein
include, for example, ILIRN nucleic acid molecules, anti-
sense IL1RN nucleic acid molecules, ribozymes, or a small
molecules. “Modulators of ILIRN polypeptide activity”
include, for example, IL1RN-specific antibodies or ILIRN
proteins or polypeptides.

[0100] Asused herein, the term “vector” refers to a nucleic
acid molecule capable of transporting or replicating another
nucleic acid to which it has been linked. One type of
preferred vector is an episome, i.e., a nucleic acid capable of
extra-chromosomal replication. Preferred vectors are those
capable of autonomous replication and/or expression of
nucleic acids to which they are linked. Vectors capable of
directing the expression of genes to which they are opera-
tively-linked are referred to herein as “expression vectors”.
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In general, expression vectors of utility in recombinant DNA
techniques are often in the form of “plasmids” which refer
generally to circular double stranded DNA circles which, in
their vector form are not physically linked to the host
chromosome. In the present specification, “plasmid” and
“vector” are used interchangeably as the plasmid is the most
commonly used form of vector. However, the invention is
intended to include such other forms of expression vectors
which serve equivalent functions and which become known
in the art subsequently hereto.

[0101]

[0102] The nucleic acid molecules of the present invention
include specific allelic variants of the ILIRN gene, which
differ from the reference sequence set forth in SEQ ID NO:1,
or at least a portion thereof, having a polymorphic region.
The preferred nucleic acid molecules of the present inven-
tion comprise IL1RN sequences having the polymorphism
shown in Table 1 (SEQ ID NO:3), and those in linkage
disequilibrium therewith. The invention further comprises
isolated nucleic acid molecules complementary to nucleic
acid molecules comprising the polymorphism of the present
invention. Nucleic acid molecules of the present invention
can function as probes or primers, e.g., in methods for
determining the allelic identity of an ILIRN polymorphic
region. The nucleic acids of the invention can also be used,
singly, or in combination with other SNPs in the ILIRN
gene or other genes, to determine whether a subject is or is
not at risk of developing a disease associated with a specific
allelic variant of an IL1IRN polymorphic region, e.g., a
vascular disease or disorder. The nucleic acids of the inven-
tion can further be used to prepare or express ILIRN
polypeptides encoded by specific alleles, such as mutant
alleles. Such nucleic acids can be used in gene therapy.
Polypeptides encoded by specific ILIRN alleles, such as
mutant IL1RN polypeptides, can also be used in therapy or
for preparing reagents, e.g., antibodies, for detecting ILIRN
proteins encoded by these alleles. Accordingly, such
reagents can be used to detect mutant ILIRN proteins.

[0103] As described herein, an allelic variant of the human
IL1RN gene has been identified. The invention is intended
to encompass the allelic variant as well as those in linkage
disequilibrium which can be identified, e.g., according to the
methods described herein. “Linkage disequilibrium” refers
to an association between specific alleles at two marker loci
within a particular population. In general, linkage disequil-
brium decreases with an increase in physical distance. If
linkage disequilbrium exists between two markers, then the
genotypic information at one marker can be used to make
predictions about the genotype of the second marker.

[0104] The invention also provides isolated nucleic acids
comprising at least one polymorphic region of an ILIRN
gene having a nucleotide sequence which differs from the
reference nucleotide sequence set forth in SEQ ID NO:1.
Preferred nucleic acids can have a polymorphic region in an
upstream regulatory element, an exon, an intron, or in the 3'
UTR.

[0105] The nucleic acid molecules of the invention can be
single stranded DNA (e.g., an oligonucleotide), double
stranded DNA (e.g., double stranded oligonucleotide) or
RNA. Preferred nucleic acid molecules of the invention can
be used as probes or primers. Primers of the invention refer
to nucleic acids which hybridize to a nucleic acid sequence

Polymorphism of the Invention
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which is adjacent to the region of interest or which covers
the region of interest and is extended. As used herein, the
term “hybridizes” is intended to describe conditions for
hybridization and washing under which nucleotide
sequences that are significantly identical or homologous to
each other remain hybridized to each other. Preferably, the
conditions are such that sequences at least about 70%, more
preferably at least about 80%, even more preferably at least
about 85% or 90% identical to each other remain hybridized
to each other. Such stringent conditions vary according to
the length of the involved nucleotide sequence but are
known to those skilled in the art and can be found or
determined based on teachings in Current Protocols in
Molecular Biology, Ausubel et al., eds., John Wiley & Sons,
Inc. (1995), sections 2, 4 and 6. Additional stringent con-
ditions and formulas for determining such conditions can be
found in Molecular Cloning: A Laboratory Manual, Sam-
brook et al., Cold Spring Harbor Press, Cold Spring Harbor,
N.Y. (1989), chapters 7, 9 and 11. A preferred, non-limiting
example of stringent hybridization conditions for hybrids
that are at least basepairs in length includes hybridization in
4xsodium chloride/sodium citrate (SSC), at about 65-70° C.
(or hybridization in 4xSSC plus 50% formamide at about
42-50° C.) followed by one or more washes in 1xSSC, at
about 65-70° C. A preferred, non-limiting example of highly
stringent hybridization conditions for such hybrids includes
hybridization in 1xSSC, at about 65-70° C. (or hybridization
in 1xSSC plus 50% formamide at about 4250° C.) followed
by one or more washes in 0.3xSSC, at about 65-70° C. A
preferred, non-limiting example of reduced stringency
hybridization conditions for such hybrids includes hybrid-
ization in 4xSSC, at about 50-60° C. (or alternatively
hybridization in 6xSSC plus 50% formamide at about
40-45° C.) followed by one or more washes in 2xSSC, at
about 50-60° C. Ranges intermediate to the above-recited
values, e.g., at 65-70° C. or at 42-50° C. are also intended
to be encompassed by the present invention. SSPE (1xSSPE
is 0.15M NaCl, 10 mMNaH,PO,, and 1.25 mM EDTA, pH
7.4) can be substituted for SSC (1xSSC is 0.15M NaCl and
15 mM sodium citrate) in the hybridization and wash
buffers; washes are performed for 15 minutes each after
hybridization is complete.

[0106] The hybridization temperature for hybrids antici-
pated to be less than 50 base pairs in length should be 5-10°
C. less than the melting temperature (T,,) of the hybrid,
where T, is determined according to the following equa-
tions. For hybrids less than 18 base pairs in length, T, (°
C)=2(# of A+T bases)+4(# of G+C bases). For hybrids
between 18 and 49 base pairs in length, T, (° C)=81.5+
16.6(log;o[Na*™])+0.41(%G+C)-(600/N), where N is the
number of bases in the hybrid, and [Na*] is the concentration
of sodium ions in the hybridization buffer ((Na*] for 1xSSC
=0.165 M). It will also be recognized by the skilled practi-
tioner that additional reagents may be added to hybridization
and/or wash buffers to decrease non-specific hybridization
of nucleic acid molecules to membranes, for example,
nitrocellulose or nylon membranes, including but not limited
to blocking agents (e.g., BSA or salmon or herring sperm
carrier DNA), detergents (e.g., SDS), chelating agents (c.g.,
EDTA), Ficoll, PVP and the like. When using nylon mem-
branes, in particular, an additional preferred, non-limiting
example of stringent hybridization conditions is hybridiza-
tion in 0.25-0.5M NaH,PO., 7% SDS at about 65° C.,
followed by one or more washes at 0.02M NaH,PO,, 1%
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SDS at 65° C,, see e.g., Church and Gilbert (1984) Proc.
Natl. Acad. Sci. USA 81:1991-1995, (or alternatively 0.2x
SSC, 1% SDS).

[0107] A primer or probe can be used alone in a detection
method, or a primer can be used together with at least one
other primer or probe in a detection method. Primers can
also be used to amplify at least a portion of a nucleic acid.
Probes of the invention refer to nucleic acids which hybrid-
ize to the region of interest and which are not further
extended. For example, a probe is a nucleic acid which
specifically hybridizes to a polymorphic region of an ILIRN
gene, and which by hybridization or absence of hybridiza-
tion to the DNA of a subject or the type of hybrid formed
will be indicative of the identity of the allelic variant of the
polymorphic region of the ILIRN gene.

[0108] Numerous procedures for determining the nucle-
otide sequence of a nucleic acid molecule, or for determin-
ing the presence of mutations in nucleic acid molecules
include a nucleic acid amplification step, which can be
carried out by, e.g., polymerase chain reaction (PCR).
Accordingly, in one embodiment, the invention provides
primers for amplifying portions of an IL1IRN gene, such as
portions of exons and/or portions of introns. In a preferred
embodiment, the exons and/or sequences adjacent to the
exons of the human IL1RN gene will be amplified to, e.g.,
detect which allelic variant, if any, of a polymorphic region
is present in the ILIRN gene of a subject. Preferred primers
comprise a nucleotide sequence complementary a specific
allelic variant of an IL1RN polymorphic region and of
sufficient length to selectively hybridize with an IL1IRN
gene, or a combination thereof. In a preferred embodiment,
the primer, e.g., a substantially purified oligonucleotide,
comprises a region having a nucleotide sequence which
hybridizes under stringent conditions to about 6, 8, 10, or 12,
preferably 25, 30, 40, 50, or 75 consecutive nucleotides of
an [L1RN gene. In an even more preferred embodiment, the
primer is capable of hybridizing to an ILIRN nucleotide
sequence, complements thereof, allelic variants thereof, or
complements of allelic variants thereof. For example, prim-
ers comprising a nucleotide sequence of at least about 15
consecutive nucleotides, at least about 25 nucleotides or
having from about 15 to about 20 nucleotides set forth in
SEQ ID NO:3, or the complement thereof are provided by
the invention. Primers having a sequence of more than about
25 nucleotides are also within the scope of the invention.
Preferred primers of the invention are primers that can be
used in PCR for amplifying each of the exons of an ILIRN
gene.

[0109] Primers can be complementary to nucleotide
sequences located close to each other or further apart,
depending on the use of the amplified DNA. For example,
primers can be chosen such that they amplify DNA frag-
ments of at least about 10 nucleotides or as much as several
kilobases. Preferably, the primers of the invention will
hybridize selectively to IL1IRN nucleotide sequences located
about 150 to about 350 nucleotides apart.

[0110] For amplifying at least a portion of a nucleic acid,
a forward primer (ie., 5' primer) and a reverse primer (ie.,
3" primer) will preferably be used. Forward and reverse
primers hybridize to complementary strands of a double
stranded nucleic acid, such that upon extension from each
primer, a double stranded nucleic acid is amplified. A
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forward primer can be a primer having a nucleotide
sequence or a portion of the nucleotide sequence shown in
Table 1 (SEQ ID NO:3). A reverse primer can be a primer
having a nucleotide sequence or a portion of the nucleotide
sequence that is complementary to a nucleotide sequence
shown in Table 1 (SEQ ID NO:3).

[0111] Yet other preferred primers of the invention are
nucleic acids which are capable of selectively hybridizing to
an allelic variant of a polymorphic region of an ILIRN gene.
Thus, such primers can be specific for an ILIRN gene
sequence, so long as they have a nucleotide sequence which
is capable of hybridizing to an ILIRN gene. Preferred
primers are capable of specifically hybridizing to the allelic
variant listed in Table 1 (SEQ ID NO:3). Such primers can
be used, e.g., in sequence specific oligonucleotide priming
as described further herein.

[0112] Other preferred primers used in the methods of the
invention are nucleic acids which are capable of hybridizing
to the reference sequence of an IL1IRN gene, thereby detect-
ing the presence of the reference allele of an allelic variant
or the absence of a variant allele of an allelic variant in an
ILIRN gene. Such primers can be used in combination, e.g.,
primers specific for the variant polynucleotide of the ILIRN
gene can be used in combination. The sequences of primers
specific for the reference sequences comprising the ILIRN
gene will be readily apparent to one of skill in the art.

[0113] The IL1RN nucleic acids of the invention can also
be used as probes, e.g., in therapeutic and diagnostic assays.
For instance, the present invention provides a probe com-
prising a substantially purified oligonucleotide, which oli-
gonucleotide comprises a region having a nucleotide
sequence that is capable of hybridizing specifically to a
region of an ILIRN gene which is polymorphic (SEQ ID
NO:3). In an even more preferred embodiment of the
invention, the probes are capable of hybridizing specifically
to one allelic variant of an ILIRN gene having a nucleotide
sequence which differs from the nucleotide sequence set
forth in SEQ ID NO:1. Such probes can then be used to
specifically detect which allelic variant of a polymorphic
region of an ILIRN gene is present in a subject. The
polymorphic region can be located in the 3' UTR, 5'
upstream regulatory element, exon, or intron sequences of
an IL1RN gene.

[0114] Particularly, preferred probes of the invention have
a number of nucleotides sufficient to allow specific hybrid-
ization to the target nucleotide sequence. Where the target
nucleotide sequence is present in a large fragment of DNA,
such as a genomic DNA fragment of several tens or hun-
dreds of kilobases, the size of the probe may have to be
longer to provide sufficiently specific hybridization, as com-
pared to a probe which is used to detect a target sequence
which is present in a shorter fragment of DNA. For example,
in some diagnostic methods, a portion of an ILIRN gene
may first be amplified and thus isolated from the rest of the
chromosomal DNA and then hybridized to a probe. In such
a situation, a shorter probe will likely provide sufficient
specificity of hybridization. For example, a probe having a
nucleotide sequence of about 10 nucleotides may be suffi-
cient.

[0115] In preferred embodiments, the probe or primer
further comprises a label attached thereto, which, ¢.g., is
capable of being detected, e.g. the label group is selected
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from amongst radioisotopes, fluorescent compounds,
enzymes, and enzyme co-factors.

[0116] In a preferred embodiment of the invention, the
isolated nucleic acid, which is used, e.g., as a probe or a
primer, is modified, so as to be more stable than naturally
occurring nucleotides. Exemplary nucleic acid molecules
which are modified include phosphoramidate, phosphothio-
ate and methylphosphonate analogs of DNA (see also U.S.
Pat. Nos. 5,176,996; 5,264,564; and 5,256,775).

[0117] The nucleic acids of the invention can also be
modified at the base moiety, sugar moiety, or phosphate
backbone, for example, to improve stability of the molecule.
The nucleic acids, e.g., probes or primers, may include other
appended groups such as peptides (e.g., for targeting host
cell receptors in vivo), or agents facilitating transport across
the cell membrane (see, e.g., Letsinger et al., 1989, Proc.
Natl Acad. Sci. U.S.A. 86:6553-6556; Lemaitre et al., 1987,
Proc. Natl. Acad. Sci. 84:648-652; PCT Publication No.
WO088/09810, published Dec. 15, 1988), hybridization-trig-
gered cleavage agents. (See, e.g., Krol et al., 1988, BioTech-
niques 6:958-976) or intercalating agents (see, ¢.g., Zon,
1988, Pharm. Res. 5:539-549). To this end, the nucleic acid
of the invention may be conjugated to another molecule,
€.g., a peptide, hybridization triggered cross-linking agent,
transport agent, hybridization-triggered cleavage agent, etc.

[0118] The isolated nucleic acid comprising an ILIRN
intronic sequence may comprise at least one modified base
moiety which is selected from the group including but not
limited to 5-fluorouracil, 5-bromouracil, 5-chlorouracil,
5-iodouracil, hypoxanthine, xantine, 4-acetylcytidine,
5-(carboxyhydroxymethyl) uracil, 5-carboxymethylami-
nomethyl-2-thiouridine,  5-carboxymethylaminomethylu-
racil, dihydrouracil, beta-D-galactosylqueosine, inosine,
No6-isopentenyladenine, 1-methylguanine, 1-methylinosine,
2,2-dimethylguanine, 2-methyladenine, 2-methylguanine,
3-methylcytidine, S-methylcytidine, N6-adenine, 7-meth-
ylguanine, 5-methylaminomethyluracil, 5-methoxyaminom-
ethyl-2-thiouracil, beta-D-mannosylqueosine, 5'-methoxy-
carboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6-
isopentenyladenine,  uracil-5-oxyacetic  acid (),
wybutoxosine, pseudouracil, queosine, 2-thiocytidine,
5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methylu-
racil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic
acid (v), 5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carbox-
ypropyl) uracil, (acp3)w, and 2,6-diaminopurine.

[0119] The isolated nucleic acid may also comprise at least
one modified sugar moiety selected from the group includ-
ing but not limited to arabinose, 2-fluoroarabinose, xylulose,
and hexose.

[0120] In yet another embodiment, the nucleic acid com-
prises at least one modified phosphate backbone selected
from the group consisting of a phosphorothioate, a phos-
phorodithioate, a phosphoramidothioate, a phosphorami-
date, a phosphordiamidate, a methylphosphonate, an alkyl
phosphotriester, and a formacetal or analog thereof.

[0121] In yet a further embodiment, the nucleic acid is an
a-anomeric oligonucleotide. An c-anomeric oligonucle-
otide forms specific double-stranded hybrids with comple-
mentary RNA in which, contrary to the usual f$-units, the
strands run parallel to each other (Gautier et al., 1987, Nucl.
Acids Res. 15:6625-6641). The oligonucleotide is a 2'-0-
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methylribonucleotide (Inoue et al., 1987, Nucl. Acids Res.
15:6131-6148), or a chimeric RNA-DNA analogue (Inoue et
al., 1987, FEBS Lett. 215:327-330).

[0122] Any nucleic acid fragment of the invention can be
prepared according to methods well known in the art and
described, e.g., in Sambrook, J. Fritsch, E. F., and Maniatis,
T. (1989) Molecular Cloning: A Laboratory Manual, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.
For example, discrete fragments of the DNA can be prepared
and cloned using restriction enzymes. Alternatively, discrete
fragments can be prepared using the Polymerase Chain
Reaction (PCR) using primers having an appropriate
sequence.

[0123] Oligonucleotides of the invention may be synthe-
sized by standard methods known in the art, ¢.g. by use of
an automated DNA synthesizer (such as are commercially
available from Biosearch, Applied Biosystems, ctc.). As
examples, phosphorothioate oligonucleotides may be syn-
thesized by the method of Stein et al. (1988, Nucl. Acids Res.
16:3209), methylphosphonate oligonucleotides can be pre-
pared by use of controlled pore glass polymer supports
(Sarin et al., 1988, Proc. Natl. Acad. Sci. U.S.A. 85:7448-
7451), etc.

[0124] The invention also provides vectors and plasmids
comprising the nucleic acids of the invention. For example,
in one embodiment, the invention provides a vector com-
prising at least a portion of the ILIRN gene comprising a
polymorphic region. Thus, the invention provides vectors
for expressing at least a portion of the newly identified
allelic variants of the human IL1RN gene reference, as well
as other allelic variants, comprising a nucleotide sequence
which is different from the nucleotide sequence disclosed in
GI 33798. The allelic variants can be expressed in eukary-
otic cells, e.g., cells of a subject, e.g., a mammalian subject,
or in prokaryotic cells.

[0125] In one embodiment, the vector comprising at least
a portion of an IL1RN allele is introduced into a host cell,
such that a protein encoded by the allele is synthesized. The
IL1RN protein produced can be used, ¢.g., for the produc-
tion of antibodies, which can be used, e.g., in methods for
detecting mutant forms of ILIRN. Alternatively, the vector
can be used for gene therapy, and be, e.g., introduced into a
subject to produce IL1RN protein. Host cells comprising a
vector having at least a portion of an ILIRN gene are also
within the scope of the invention.

[0126]

[0127] The present invention provides isolated ILIRN
polypeptides, such as ILIRN polypeptides which are
encoded by specific allelic variants of IL1RN, including the
allelic variants identified herein. The amino acid sequence of
the IL1IRN protein has been deduced. The IL1RN gene
encodes a 177 amino acid protein and is described in, for
example, Lennard, et al. (1992) Cytokine 4(2):83-89.

[0128] 1In one embodiment, the ILIRN polypeptides are
isolated from, or otherwise substantially free of other cel-
lular proteins. The term “substantially free of other cellular
proteins” (also referred to herein as “contaminating pro-
teins”) or “substantially pure or purified preparations” are
defined as encompassing preparations of ILIRN polypep-
tides having less than about 20% (by dry weight) contami-
nating protein, and preferably having less than about 5%

Polypeptides of the Invention
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contaminating protein. It will be appreciated that functional
forms of the subject polypeptides can be prepared, for the
first time, as purified preparations by using a cloned gene as
described herein.

[0129] Preferred ILIRN proteins of the invention have an
amino acid sequence which is at least about 60%, 70%, 80%,
85%, 90%, or 95% identical or homologous to the amino
acid sequence of SEQ ID NO:2. Even more preferred ILIRN
proteins comprise an amino acid sequence which is at least
about 95%, 96%, 97%, 98%, or 99% homologous or iden-
tical to the amino acid sequence of SEQ ID NO:2. Such
proteins can be recombinant proteins, and can be, e.g.,
produced in vitro from nucleic acids comprising a specific
allele of an IL1IRN polymorphic region. For example,
recombinant polypeptides preferred by the present invention
can be encoded by a nucleic acid which comprises a
sequence which is at least 85% homologous and more
preferably 90% homologous and most preferably 95%
homologous with a nucleotide sequence set forth in SEQ ID
NO:1 and comprises an allele of a polymorphic region that
differs from that set forth in SEQ ID NO:1. Polypeptides
which are encoded by a nucleic acid comprising a sequence
that is at least about 98-99% homologous with the sequence
of SEQ ID NO:1and comprises an allele of a polymorphic
region that differs from that set forth in SEQ ID NO:1 are
also within the scope of the invention.

[0130] In a preferred embodiment, an ILIRN protein of
the present invention is a mammalian IL1RN protein. In an
even more preferred embodiment, the ILIRN protein is a
human protein.

[0131] The invention also provides peptides that prefer-
ably are capable of functioning in one of either role of an
agonist or antagonist of at least one biological activity of a
wild-type (“normal”) ILIRN protein of the appended
sequence listing. The term “evolutionarily related to,” with
respect to amino acid sequences of IL1IRN proteins, refers to
both polypeptides having amino acid sequences found in
human populations, and also to artificially produced muta-
tional variants of human IL1RN polypeptides which are
derived, for example, by combinatorial mutagenesis.

[0132] Full length proteins or fragments corresponding to
one or more particular motifs and/or domains or to arbitrary
sizes, for example, at least 5, 10, 25, 50, 75 and 100, amino
acids in length of ILIRN protein are within the scope of the
present invention.

[0133] Isolated ILIRN peptides or polypeptides can be
obtained by screening peptides recombinantly produced
from the corresponding fragment of the nucleic acid encod-
ing such peptides. In addition, such peptides and polypep-
tides can be chemically synthesized using techniques known
in the art such as conventional Merrifield solid phase f-Moc
or t-Boc chemistry. For example, an ILIRN peptide or
polypeptide of the present invention may be arbitrarily
divided into fragments of desired length with no overlap of
the fragments, or preferably divided into overlapping frag-
ments of a desired length. The fragments can be produced
(recombinantly or by chemical synthesis) and tested to
identify those peptides or polypeptides which can function
as either agonists or antagonists of a wild-type (e.g., “nor-
mal”) IL1IRN protein.

[0134] 1In general, peptides and polypeptides referred to
herein as having an activity (e.g., are “bioactive”) of an
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ILIRN protein are defined as peptides and polypeptides
which mimic or antagonize all or a portion of the biological/
biochemical activities of an IL1RN protein having SEQ ID
NO:2, such as the ability to bind ligands. Other biological
activities of the subject IL1RN proteins are described herein
or will be reasonably apparent to those skilled in the art.
According to the present invention, a peptide or polypeptide
has biological activity if it is a specific agonist or antagonist
of a naturally-occurring form of an IL1RN protein.

[0135] Assays for determining whether an IL1IRN protein
or variant thereof, has one or more biological activities are
well known in the art.

[0136] Other preferred proteins of the invention are those
encoded by the nucleic acids set forth in the section per-
taining to nucleic acids of the invention. In particular, the
invention provides fusion proteins, e.g., ILIRN-immuno-
globulin fusion proteins. Such fusion proteins can provide,
e.g., enhanced stability and solubility of IL1IRN proteins and
may thus be useful in therapy. Fusion proteins can also be
used to produce an immunogenic fragment of an ILIRN
protein. For example, the VP6 capsid protein of rotavirus
can be used as an immunologic carrier protein for portions
of the ILIRN polypeptide, either in the monomeric form or
in the form of a viral particle. The nucleic acid sequences
corresponding to the portion of a subject ILIRN protein to
which antibodies are to be raised can be incorporated into a
fusion gene construct which includes coding sequences for
a late vaccinia virus structural protein to produce a set of
recombinant viruses expressing fusion proteins comprising
ILIRN epitopes as part of the virion. It has been demon-
strated with the use of immunogenic fusion proteins utilizing
the Hepatitis B surface antigen fusion proteins that recom-
binant Hepatitis B virions can be utilized in this role as well.
Similarly, chimeric constructs coding for fusion proteins
containing a portion of an IL1RN protein and the poliovirus
capsid protein can be created to enhance immunogenicity of
the set of polypeptide antigens (see, for example, EP Pub-
lication No: 0259149; and Evans et al. (1989) Nature
339:385;, Huang et al. (1988) J. Virol 62:3855; and
Schlienger et al. (1992) J. Virol. 66:2).

[0137] The Multiple antigen peptide system for peptide-
based immunization can also be utilized to generate an
immunogen, wherein a desired portion of an ILIRN
polypeptide is obtained directly from organo-chemical syn-
thesis of the peptide onto an oligomeric branching lysine
core (see, for example, Posnett et al. (1988) JBC 263:1719
and Nardelli et al. (1992) J. Immunol. 148:914). Antigenic
determinants of IL1RN proteins can also be expressed and
presented by bacterial cells.

[0138] Fusion proteins can also facilitate the expression of
proteins including the ILIRN polypeptides of the present
invention. For example, ILIRN polypeptides can be gener-
ated as glutathione-S-transferase (GST-fusion) proteins.
Such GST-fusion proteins can be easily purified, as for
example by the use of glutathione-derivatized matrices (see,
for example, Current Protocols in Molecular Biology, eds.
Ausubel et al. (N.Y.: John Wiley & Sons, 1991)) and used
subsequently to yield purified ILIRN polypeptides.

[0139] The present invention further pertains to methods
of producing the subject ILIRN polypeptides. For example,
a host cell transfected with a nucleic acid vector directing
expression of a nucleotide sequence encoding the subject
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polypeptides can be cultured under appropriate conditions to
allow expression of the peptide to occur. Suitable media for
cell culture are well known in the art. The recombinant
ILIRN polypeptide can be isolated from cell culture
medium, host cells, or both using techniques known in the
art for purifying proteins including ion-exchange chroma-
tography, gel filtration chromatography, ultrafiltration, elec-
trophoresis, and immunoaffinity purification with antibodies
specific for such peptide. In a preferred embodiment, the
recombinant IL1RN polypeptide is a fusion protein contain-
ing a domain which facilitates its purification, such as GST
fusion protein.

[0140] Moreover, it will be generally appreciated that,
under certain circumstances, it may be advantageous to
provide homologs of one of the subject ILIRN polypeptides
which function in a limited capacity as one of either an
IL1IRN agonist (mimetic) or an ILIRN antagonist, in order
to promote or inhibit only a subset of the biological activities
of the naturally-occurring form of the protein. Thus, specific
biological effects can be elicited by treatment with a
homolog of limited function, and with fewer side effects
relative to treatment with agonists or antagonists which are
directed to all of the biological activities of naturally occur-
ring forms of TL1RN proteins.

[0141] Homologs of each of the subject ILIRN proteins
can be generated by mutagenesis, such as by discrete point
mutation(s), and/or by truncation. For instance, mutation can
give rise to homologs which retain substantially the same, or
merely a subset, of the biological activity of the ILIRN
polypeptide from which it was derived. Alternatively,
antagonistic forms of the protein can be generated which are
able to inhibit the function of the naturally occurring form of
the protein, such as by competitively binding to an ILIRN
receptor.

[0142] The recombinant IL1IRN polypeptides of the
present invention also include homologs of ILIRN polypep-
tides which differ from the IL1RN protein having SEQ ID
NO:2, such as versions of the protein which are resistant to
proteolytic cleavage, as for example, due to mutations which
alter ubiquitination or other enzymatic targeting associated
with the protein.

[0143] IL1RN polypeptides may also be chemically modi-
fied to create ILIRN derivatives by forming covalent or
aggregate conjugates with other chemical moieties, such as
glycosyl groups, lipids, phosphate, acetyl groups and the
like. Covalent derivatives of ILIRN proteins can be pre-
pared by linking the chemical moieties to functional groups
on amino acid side-chains of the protein or at the N-terminus
or at the C-terminus of the polypeptide.

[0144] Modification of the structure of the subject ILIRN
polypeptides can be for such purposes as enhancing thera-
peutic or prophylactic efficacy, stability (e.g., ex vivo shelf
life and resistance to proteolytic degradation), or post-
translational modifications (e.g., to alter phosphorylation
pattern of protein). Such modified peptides, when designed
to retain at least one activity of the naturally-occurring form
of the protein, or to produce specific antagonists thereof, are
considered functional equivalents of the ILIRN polypep-
tides described in more detail herein. Such modified pep-
tides can be produced, for instance, by amino acid substi-
tution, deletion, or addition. The substitutional variant may
be a substituted conserved amino acid or a substituted
non-conserved amino acid.
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[0145] For example, it is reasonable to expect that an
isolated replacement of a leucine with an isoleucine or
valine, an aspartate with a glutamate, a threonine with a
serine, or a similar replacement of an amino acid with a
structurally related amino acid (i.¢., isosteric and/or isoelec-
tric mutations) will not have a major effect on the biological
activity of the resulting molecule. Conservative replace-
ments are those that take place within a family of amino
acids that are related in their side chains. Genetically
encoded amino acids can be divided into four families: (1)
acidic=aspartate, glutamate; (2) basic=lysine, arginine, his-
tidine; (3) nonpolar=alanine, valine, leucine, isoleucine,
proline, phenylalanine, methionine, tryptophan; and (4)
uncharged polar=glycine, asparagine, glutamine, cysteine,
serine, threonine, tyrosine. In similar fashion, the amino acid
repertoire can be grouped as (1) acidic=aspartate, glutamate;
(2) basic=lysine, arginine histidine, (3) aliphatic=glycine,
alanine, valine, leucine, isoleucine, serine, threonine, with
serine and threonine optionally be grouped separately as
aliphatic-hydroxyl; (4) aromatic=phenylalanine, tyrosine,
tryptophan; (5) amide=asparagine, glutamine; and (6) sul-
fur-containing=cysteine and methionine. (see, for example,
Biochemistry, 2°¢ ed., Ed. by L. Stryer, WH Freeman and
Co.: 1981). Whether a change in the amino acid sequence of
a peptide results in a functional ILIRN homolog (e.g.,
functional in the sense that the resulting polypeptide mimics
or antagonizes the wild-type form) can be readily deter-
mined by assessing the ability of the variant peptide to
produce a response in cells in a fashion similar to the
wild-type protein, or competitively inhibit such a response.
Polypeptides in which more than one replacement has taken
place can readily be tested in the same manner.

[0146] Methods

[0147] The invention further provides predictive medicine
methods, which are based, at least in part, on the discovery
of an IL1RN polymorphic region which is associated with
specific physiological states and/or diseases or disorders,
¢.g., vascular diseases or disorders such as CAD and MI.
These methods can be used alone, or in combination with
other predictive medicine methods, including the identifi-
cation and analysis of known risk factors associated with
vascular disease, e.g., phenotypic factors such as, for
example, obesity, diabetes, and family history.

[0148] For example, information obtained using the diag-
nostic assays described herein (singly or in combination
with information of another genetic defect which contributes
to the same disease, ¢.g., a vascular disease or disorder) is
useful for diagnosing or confirming that a subject has an
allele of a polymorphic region which is associated with a
particular disease or disorder, e.g., a vascular discase or
disorder, or a combination of alleles which are associated
with a particular disease or disorder, €.g., one copy of the
variant allele and one copy of the reference allele at nucle-
otide position 8006 of SEQ ID NO:1, or the complement
thereof. Moreover, the information obtained using the diag-
nostic assays described herein, singly or in combination with
information of another genetic defect which contributes to
the same disease, e.g., a vascular disease or disorder, can be
used to predict whether or not a subject will benefit from
further diagnostic evaluation for a vascular disease or dis-
order. Such further diagnostic evaluation includes, but is not
limited to, cardiovascular imaging, such as angiography,
cardiac ultrasound, coronary angiogram, magnetic reso-
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nance imagery, nuclear imaging, CT scan, myocardial per-
fusion imagery, or electrocardiogram, genetic analysis, e.g.,
identification of additional polymorphisms e.g., which con-
tribute to the same disease, familial health history analysis,
lifestyle analysis, or exercise stress tests, either alone or in
combination. Furthermore, the diagnostic information
obtained using the diagnostic assays described herein (singly
or in combination with information of another genetic defect
which contributes to the same disease, e.g., a vascular
disease or disorder), may be used to identify which subject
will benefit from a particular clinical course of therapy
useful for preventing, treating, ameliorating, or prolonging
onset of the particular vascular disease or disorder in the
particular subject. Clinical courses of therapy include, but
are not limited to, administration of medication, non-surgi-
cal intervention, surgical procedures such as percutaneous
transluminal coronary angioplasty, laser angioplasty,
implantation of a stent, coronary bypass grafting, implanta-
tion of a defibrillator, implantation of a pacemaker, and any
combination thereof, and use of surgical and non-surgical
medical devices used in the treatment of vascular discase,
such as, for example, a defibrillator, a stent, a device used in
coronary revascularization, a pacemaker, and any combina-
tion thereof. Medical devices may also be used in combi-
nation with a modulator of ILIRN gene expression or
IL1RN polypeptide activity.

[0149] Alternatively, the information, singly, or, prefer-
ably, in combination with information of another genetic
defect which contributes to the same disease, e.g., a vascular
discase or disorder, can be used prognostically for predicting
whether a non-symptomatic subject is likely to develop a
disease or condition which is associated with one or more
specific alleles of IL1IRN polymorphic regions in a subject.
Based on the prognostic information, a health care provider
can recommend a particular further diagnostic evaluation
which will benefit the subject, or a particular clinical course
of therapy, as described above.

[0150] In addition, knowledge of the identity of one or
more particular ILIRN alleles in a subject (the ILIRN
genetic profile), preferably, the alleles at nucleotide position
8006 of SEQ ID NO:1, or the complement thereof, allows
customization of further diagnostic evaluation and/or a
clinical course of therapy for a particular disease. For
example, a subject’s ILIRN genetic profile or the genetic
profile of a disease or disorder associated with a specific
allele of an IL1RN polymorphic region, e.g., a vascular
disease or disorder, can enable a health care provider: 1) to
more efficiently and cost-effectively identify means for
further diagnostic evaluation, including, but not limited to,
further genetic analysis, familial health history analysis, or
use of vascular imaging devices or procedures; 2) to more
effectively prescribe a drug that will address the molecular
basis of the disease or condition; 3) to more efficiently and
cost-effectively identify an appropriate clinical course of
therapy, including, but not limited to, lifestyle changes,
medications, surgical or non-surgical medical devices, sur-
gical or non-surgical intervention or procedures, or any
combination thereof; and 4) to better determine the appro-
priate dosage of a particular drug or duration of a particular
course of clinical therapy. For example, the expression level
of IL1RN proteins, alone or in conjunction with the expres-
sion level of other genes known to contribute to the same
discase, can be measured in many subjects at various stages
of the disease to generate a transcriptional or expression
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profile of the disease. Expression patterns of individual
subjects can then be compared to the expression profile of
the discase to determine the appropriate drug, dose to
administer to the subject, or course of clinical therapy.

[0151] The ability to target populations expected to show
the highest clinical benefit, based on the IL1IRN or disease
genetic profile, can enable: 1) the repositioning of marketed
drugs, medical devices and surgical procedures for use in
treating, preventing, or ameliorating vascular diseases or
disorders, or diagnostics, such as vascular imaging devices
or procedures, with disappointing market results; 2) the
rescue of drug candidates whose clinical development has
been discontinued as a result of safety or efficacy limitations,
which are subject subgroup-specific; 3) an accelerated and
less costly development for drug candidates and more opti-
mal drug labeling (e.g., since the use of ILIRN as a marker
is useful for optimizing effective dose); and 4) an acceler-
ated, less costly, and more effective selection of a particular
course of clinical therapy suited to a particular subject.

[0152] These and other methods are described in further
detail in the following sections.

[0153]

[0154] The present methods provide means for determin-
ing if a subject has or is or is not at risk of developing a
disease, condition or disorder that is associated a specific
IL1RN allele or combinations thereof, e.g., a vascular dis-
ease or a disease or disorder resulting therefrom.

[0155] The present invention provides methods for deter-
mining the molecular structure of an ILIRN gene, such as a
human ILIRN gene, or a portion thereof. In one embodi-
ment, determining the molecular structure of at least a
portion of an ILIRN gene comprises determining the iden-
tity of the allelic variant of at least one polymorphic region
of an IL1RN gene (determining the presence or absence the
allelic variant of SEQ ID NO:3, or the complement thereof).
A polymorphic region of an IL1RN gene can be located in
an exon, an intron, at an intron/exon border, or in the 5'
upstream regulatory element of the ILIRN gene.

[0156] The invention provides methods for determining
whether a subject has or is at risk of developing, a disease
or disorder associated with a specific allelic variant of a
polymorphic region of an ILIRN gene. Such diseases can be
associated with aberrant IL1IRN activity, e.g., a vascular
disease or disorder.

[0157] Analysis of one or more ILIRN polymorphic
regions in a subject can be useful for predicting whether a
subject has or is likely to develop a vascular disease or
disorder, e.g., CAD, MI, atherosclerosis, ischemia, stroke,
peripheral vascular diseases, venous thromboembolism and
pulmonary embolism.

[0158] In preferred embodiments, the methods of the
invention can be characterized as comprising detecting, in a
sample of cells from the subject, the presence or absence of
a specific allelic variant of one or more polymorphic regions
of an ILIRN gene. The allelic differences can be: (i) a
difference in the identity of at least one nucleotide or (ii) a
difference in the number of nucleotides, which difference
can be a single nucleotide or several nucleotides. The
invention also provides methods for detecting differences in

A. Prognostic and Diagnostic Assays
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an IL1RN gene such as chromosomal rearrangements, ¢.g.,
chromosomal dislocation. The invention can also be used in
prenatal diagnostics.

[0159] A preferred detection method is allele specific
hybridization using probes overlapping the polymorphic site
and having about 5, 10, 20, 25, or 30 nucleotides around the
polymorphic region. In a preferred embodiment of the
invention, several probes capable of hybridizing specifically
to allelic variants are attached to a solid phase support, e.g.
a “chip”. Oligonucleotides can be bound to a solid support
by a variety of processes, including lithography. For
example a chip can hold up to 250,000 oligonucleotides
(GeneChip, Affymetrix). Mutation detection analysis using
these chips comprising oligonucleotides, also termed “DNA
probe arrays” is described e.g., in Cronin et al. (1996)
Human Mutation 7:244. In one embodiment, a chip com-
prises all the allelic variants of at least one polymorphic
region of a gene. The solid phase support is then contacted
with a test nucleic acid and hybridization to the specific
probes is detected. Accordingly, the identity of numerous
allelic variants of one or more genes can be identified in a
simple hybridization experiment. For example, the identity
of the allelic variant of the nucleotide polymorphism in the
5'upstream regulatory element can be determined in a single
hybridization experiment.

[0160] In other detection methods, it is necessary to first
amplify at least a portion of an IL1RN gene prior to
identifying the allelic variant. Amplification can be per-
formed, e.g., by PCR and/or LCR (see Wu and Wallace,
(1989) Genomics 4:560), according to methods known in the
art. In one embodiment, genomic DNA of a cell is exposed
to two PCR primers and amplification for a number of cycles
sufficient to produce the required amount of amplified DNA.
In preferred embodiments, the primers are located between
150 and 350 base pairs apart.

[0161] Alternative amplification methods include: self
sustained sequence replication (Guatelli, J. C. et al., 1990,
Proc. Natl. Acad. Sci. USA 87:1874-1878), transcriptional
amplification system (Kwoh, D. Y. et al., 1989, Proc. Natl.
Acad. Sci. USA 86:1173-1177), Q-Beta Replicase (Lizardi,
P. M. et al.,, 1988, Bio/Technology 6:1197), and self-sus-
tained sequence replication (Guatelli et al., (1989) Proc. Nat.
Acad. Sci. 87:1874), and nucleic acid based sequence ampli-
fication (NABSA), or any other nucleic acid amplification
method, followed by the detection of the amplified mol-
ecules using techniques well known to those of skill in the
art. These detection schemes are especially useful for the
detection of nucleic acid molecules if such molecules are
present in very low numbers.

[0162] In one embodiment, any of a variety of sequencing
reactions known in the art can be used to directly sequence
at least a portion of an ILIRN gene and detect allelic
variants, €.g., mutations, by comparing the sequence of the
sample sequence with the corresponding reference (control)
sequence. Exemplary sequencing reactions include those
based on techniques developed by Maxam and Gilbert
(Proc. Natl Acad Sci USA (1977) 74:560) or Sanger (Sanger
et al. (1977) Proc. Nat. Acad. Sci 74:5463). It is also
contemplated that any of a variety of automated sequencing
procedures may be utilized when performing the subject
assays (Biotechniques (1995) 19:448), including sequencing
by mass spectrometry (see, for example, U.S. Pat. No.
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5,547,835 and international patent application Publication
Number WO 94/16101, entitled DNA Sequencing by Mass
Spectrometry by H. Koster; U.S. Pat. No. 5,547,835 and
international patent application Publication Number WO
94/21822 entitled “DNA Sequencing by Mass Spectrometry
Via Exonuclease Degradation” by H. Kdster), and U.S. Pat.
No. 5,605,798 and International Patent Application No.
PCT/US96/03651 entitled DNA Diagnostics Based on Mass
Spectrometry by H. Koster; Cohen et al. (1996) Adv Chro-
matogr 36:127-162; and Griffin et al. (1993) Appl Biochem
Biotechnol 38:147-159). It will be evident to one skilled in
the art that, for certain embodiments, the occurrence of only
one, two or three of the nucleic acid bases need be deter-
mined in the sequencing reaction. For instance, A-track or
the like, e.g., where only one nucleotide is detected, can be
carried out.

[0163] Yet other sequencing methods are disclosed, e.g.,
in US. Pat. No. 5,580,732 entitled “Method of DNA
sequencing employing a mixed DNA-polymer chain probe”
and U.S. Pat. No. 5,571,676 entitled “Method for mismatch-
directed in vitro DNA sequencing”.

[0164] In some cases, the presence of a specific allele of
an IL1IRN gene in DNA from a subject can be shown by
restriction enzyme analysis. For example, a specific nucle-
otide polymorphism can result in a nucleotide sequence
comprising a restriction site which is absent from the
nucleotide sequence of another allelic variant.

[0165] In a further embodiment, protection from cleavage
agents (such as a nuclease, hydroxylamine or osmium
tetroxide and with piperidine) can be used to detect mis-
matched bases in RNA/RNA DNA/DNA, or RNA/DNA
heteroduplexes (Myers, et al. (1985) Science 230:1242). In
general, the technique of “mismatch cleavage” starts by
providing heteroduplexes formed by hybridizing a control
nucleic acid, which is optionally labeled, e.g., RNA or DNA,
comprising a nucleotide sequence of an ILIRN allelic
variant with a sample nucleic acid, e.g., RNA or DNA,
obtained from a tissue sample. The double-stranded
duplexes are treated with an agent which cleaves single-
stranded regions of the duplex such as duplexes formed
based on basepair mismatches between the control and
sample strands. For instance, RNA/DNA duplexes can be
treated with RNase and DNA/DNA hybrids treated with SI
nuclease to enzymatically digest the mismatched regions. In
other embodiments, either DNA/DNA or RNA/DNA
duplexes can be treated with hydroxylamine or osmium
tetroxide and with piperidine in order to digest mismatched
regions. After digestion of the mismatched regions, the
resulting material is then separated by size on denaturing
polyacrylamide gels to determine whether the control and
sample nucleic acids have an identical nucleotide sequence
or in which nucleotides they are different. See, for example,
Cotton et al. (1988) Proc. Natl Acad Sci USA 85:4397;
Saleeba et al (1992) Methods Enzymol. 217:286-295. In a
preferred embodiment, the control or sample nucleic acid is
labeled for detection.

[0166] In another embodiment, an allelic variant can be
identified by denaturing high-performance liquid chroma-
tography (DHPLC) (Oefter and Underhill, (1995) Am. J.
Human Gen. 57:Suppl. A266). DHPLC uses reverse-phase
ion-pairing chromatography to detect the heteroduplexes
that are generated during amplification of PCR fragments
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from individuals who are heterozygous at a particular nucle-
otide locus within that fragment (Oefner and Underhill
(1995) Am. J. Human Gen. 57:Suppl. A266). In general,
PCR products are produced using PCR primers flanking the
DNA of interest. DHPLC analysis is carried out and the
resulting chromatograms are analyzed to identify base pair
alterations or deletions based on specific chromatographic
profiles (see O’Donovan et al. (1998) Genomics 52:44-49).

[0167] In other embodiments, alterations in electro-
phoretic mobility is used to identify the type of ILIRN
allelic variant. For example, single strand conformation
polymorphism (SSCP) may be used to detect differences in
electrophoretic mobility between mutant and wild type
nucleic acids (Orita et al. (1989) Proc Natl. Acad. Sci USA
86:2766; see also Cotton (1993) Mutat Res 285:125-144;
and Hayashi (1992) Genet Anal Tech Appl 9:73-79). Single-
stranded DNA fragments of sample and control nucleic acids
are denatured and allowed to renature. The secondary struc-
ture of single-stranded nucleic acids varies according to
sequence, the resulting alteration in electrophoretic mobility
enables the detection of even a single base change. The DNA
fragments may be labeled or detected with labeled probes.
The sensitivity of the assay may be enhanced by using RNA
(rather than DNA), in which the secondary structure is more
sensitive to a change in sequence. In another preferred
embodiment, the subject method utilizes heteroduplex
analysis to separate double stranded heteroduplex molecules
on the basis of changes in electrophoretic mobility (Keen et
al. (1991) Trends Genet 7:5).

[0168] In yet another embodiment, the identity of an
allelic variant of a polymorphic region is obtained by
analyzing the movement of a nucleic acid comprising the
polymorphic region in polyacrylamide gels containing a
gradient of denaturant is assayed using denaturing gradient
gel electrophoresis (DGGE) (Myers et al. (1985) Nature
313:495). When DGGE is used as the method of analysis,
DNA will be modified to insure that it does not completely
denature, for example by adding a GC clamp of approxi-
mately 40 bp of high-melting GC-rich DNA by PCR. In a
further embodiment, a temperature gradient is used in place
of a denaturing agent gradient to identify differences in the
mobility of control and sample DNA (Rosenbaum and
Reissner (1987) Biophys Chem 265:1275).

[0169] Examples of techniques for detecting differences of
at least one nucleotide between 2 nucleic acids include, but
are not limited to, selective oligonucleotide hybridization,
selective amplification, or selective primer extension. For
example, oligonucleotide probes may be prepared in which
the known polymorphic nucleotide is placed centrally
(allele-specific probes) and then hybridized to target DNA
under conditions which permit hybridization only if a per-
fect match is found (Saiki et al. (1986) Nature 324:163);
Saiki et al (1989) Proc. Natl Acad. Sci USA 86:6230; and
Wallace et al. (1979) Nucl. Acids Res. 6:3543). Such allele
specific oligonucleotide hybridization techniques may be
used for the simultaneous detection of several nucleotide
changes in different polylmorphic regions of IL1IRN. For
example, oligonucleotides having nucleotide sequences of
specific allelic variants are attached to a hybridizing mem-
brane and this membrane is then hybridized with labeled
sample nucleic acid. Analysis of the hybridization signal
will then reveal the identity of the nucleotides of the sample
nucleic acid.
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[0170] Alternatively, allele specific amplification technol-
ogy which depends on selective PCR amplification may be
used in conjunction with the instant invention. Oligonucle-
otides used as primers for specific amplification may carry
the allelic variant of interest in the center of the molecule (so
that amplification depends on differential hybridization)
(Gibbs et al. (1989) Nucleic Acids Res. 17:2437-2448) or at
the extreme 3' end of one primer where, under appropriate
conditions, mismatch can prevent, or reduce polymerase
extension (Prossner (1993) Tibtech 11:238; Newton et al.
(1989) Nucl. Acids Res. 17:2503). This technique is also
termed “PROBE” for Probe Oligo Base Extension. In addi-
tion it may be desirable to introduce a novel restriction site
in the region of the mutation to create cleavage-based
detection (Gasparini et al. (1992) Mol. Cell Probes 6:1).

[0171] In another embodiment, identification of the allelic
variant is carried out using an oligonucleotide ligation assay
(OLA), as described, e.g., in U.S. Pat. No. 4,998,617 and in
Landegren, U. et al., (1988) Science 241:1077-1080. The
OLA protocol uses two oligonucleotides which are designed
to be capable of hybridizing to abutting sequences of a single
strand of a target. One of the oligonucleotides is linked to a
separation marker, e.g., biotinylated, and the other is detect-
ably labeled. If the precise complementary sequence is
found in a target molecule, the oligonucleotides will hybrid-
ize such that their termini abut, and create a ligation sub-
strate. Ligation then permits the labeled oligonucleotide to
be recovered using avidin, or another biotin ligand. Nick-
erson, D. A. et al. have described a nucleic acid detection
assay that combines attributes of PCR and OLA (Nickerson,
D. A. et al,, (1990) Proc. Natl. Acad. Sci. (USA.) 87.8923-
§927. In this method, PCR is used to achieve the exponential
amplification of target DNA, which is then detected using
OLA.

[0172] Several techniques based on this OLA method have
been developed and can be used to detect specific allelic
variants of a polymorphic region of an ILIRN gene. For
example, U.S. Pat. No. 5,593,826 discloses an OLA using an
oligonucleotide having 3'-amino group and a 5'-phosphory-
lated oligonucleotide to form a conjugate having a phos-
phoramidate linkage. In another variation of OLA described
in Tobe et al. ((1996) Nucleic Acids Res 24: 3728), OLA
combined with PCR permits typing of two alleles in a single
microtiter well. By marking each of the allele-specific
primers with a unique hapten, i.e. digoxigenin and fluores-
cein, each OLA reaction can be detected by using hapten
specific antibodies that are labeled with different enzyme
reporters, alkaline phosphatase or horseradish peroxidase.
This system permits the detection of the two alleles using a
high throughput format that leads to the production of two
different colors.

[0173] The invention further provides methods for detect-
ing single nucleotide polymorphisms in an ILIRN gene.
Because single nucleotide polymorphisms constitute sites of
variation flanked by regions of invariant sequence, their
analysis requires no more than the determination of the
identity of the single nucleotide present at the site of
variation and it is unnecessary to determine a complete gene
sequence for each subject. Several methods have been
developed to facilitate the analysis of such single nucleotide
polymorphisms.

[0174] In one embodiment, the single base polymorphism
can be detected by using a specialized exonuclease-resistant
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nucleotide, as disclosed, ¢.g., in Mundy, C. R. (U.S. Pat. No.
4,656,127). According to the method, a primer complemen-
tary to the allelic sequence immediately 3' to the polymor-
phic site is permitted to hybridize to a target molecule
obtained from a particular animal or human. If the polymor-
phic site on the target molecule contains a nucleotide that is
complementary to the particular exonuclease-resistant
nucleotide derivative present, then that derivative will be
incorporated onto the end of the hybridized primer. Such
incorporation renders the primer resistant to exonuclease,
and thereby permits its detection. Since the identity of the
exonuclease-resistant derivative of the sample is known, a
finding that the primer has become resistant to exonucleases
reveals that the nucleotide present in the polymorphic site of
the target molecule was complementary to that of the
nucleotide derivative used in the reaction. This method has
the advantage that it does not require the determination of
large amounts of extraneous sequence data.

[0175] Inanother embodiment of the invention, a solution-
based method is used for determining the identity of the
nucleotide of a polymorphic site (Cohen, D. et al. (French
Patent 2,650,840; PCT Application No. W091/02087). As in
the Mundy method of U.S. Pat. No. 4,656,127, a primer is
employed that is complementary to allelic sequences imme-
diately 3' to a polymorphic site. The method determines the
identity of the nucleotide of that site using labeled dideoxy-
nucleotide derivatives, which, if complementary to the
nucleotide of the polymorphic site will become incorporated
onto the terminus of the primer.

[0176] An alternative method, known as Genetic Bit
Analysis or GBA™ is described by Goelet, P. et al. (PCT
Application No. 92/15712). The method of Goelet, P. et al.
uses mixtures of labeled terminators and a primer that is
complementary to the sequence 3' to a polymorphic site. The
labeled terminator that is incorporated is thus determined by,
and complementary to, the nucleotide present in the poly-
morphic site of the target molecule being evaluated. In
contrast to the method of Cohen et al. (French Patent
2,650,840; PCT Appln. No. W091/02087) the method of
Goelet, P. et al. is preferably a heterogeneous phase assay, in
which the primer or the target molecule is immobilized to a
solid phase.

[0177] Several primer-guided nucleotide incorporation
procedures for assaying polymorphic sites in DNA have
been described (Komher, J. S. et al., Nucl. Acids. Res.
17:7779-7784 (1989); Sokolov, B. P., Nucl. Acids Res.
18:3671 (1990); Syvanen, A. -C., et al., Genomics 8:684-692
(1990); Kuppuswamy, M. N. et al., Proc. Natl. Acad. Sci.
(US.A) 88:1143-1147 (1991); Prezant, T. R. et al., Hum.
Mutar. 1:159-164 (1992); Ugozzoli, L. et al., GATA 9:107-
112 (1992); Nyren, P. et al., Anal. Biochem. 208:171-175
(1993)). These methods differ from GBA™ in that they all
rely on the incorporation of labeled deoxynucleotides to
discriminate between bases at a polymorphic site. In such a
format, since the signal is proportional to the number of
deoxynucleotides incorporated, polymorphisms that occur
in runs of the same nucleotide can result in signals that are
proportional to the length of the run (Syvanen, A. -C., et al,,
Amer. J. Hum. Genet. 52:46-59 (1993)).

[0178] For determining the identity of the allelic variant of
a polymorphic region located in the coding region of an
IL1RN gene, yet other methods than those described above
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can be used. For example, identification of an allelic variant
which encodes a mutated IL1RN protein can be performed
by using an antibody specifically recognizing the mutant
protein in, e.g., immunohistochemistry or immunoprecipi-
tation. Antibodies to wild-type IL1RN or mutated forms of
ILIRN proteins can be prepared according to methods
known in the art.

[0179] Alternatively, one can also measure an activity of
an ILIRN protein, such as binding to an IL1RN ligand.
Binding assays are known in the art and involve, e.g.,
obtaining cells from a subject, and performing binding
experiments with a labeled lipid, to determine whether
binding to the mutated form of the protein differs from
binding to the wild-type of the protein.

[0180] Antibodies directed against reference or mutant
ILIRN polypeptides or allelic variant thereof, which are
discussed above, may also be used in disease diagnostics and
prognostics. Such diagnostic methods, may be used to detect
abnormalities in the level of ILIRN polypeptide expression,
or abnormalities in the structure and/or tissue, cellular, or
subcellular location of an IL1RN polypeptide. Structural
differences may include, for example, differences in the size,
electronegativity, or antigenicity of the mutant ILIRN
polypeptide relative to the normal IL1IRN polypeptide. Pro-
tein from the tissue or cell type to be analyzed may easily be
detected or isolated using techniques which are well known
to one of skill in the art, including but not limited to Western
blot analysis. For a detailed explanation of methods for
carrying out Western blot analysis, see Sambrook et al, 1989,
supra, at Chapter 18. The protein detection and isolation
methods employed herein may also be such as those
described in Harlow and Lane, for example (Harlow, E. and
Lane, D., 1988, “Antibodies: A Laboratory Manual”, Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y)),
which is incorporated herein by reference in its entirety.

[0181] This can be accomplished, for example, by immu-
nofluorescence techniques employing a fluorescently
labeled antibody (see below) coupled with light micro-
scopic, flow cytometric, or fluorimetric detection. The anti-
bodies (or fragments thereof) useful in the present invention
may, additionally, be employed histologically, as in immu-
nofluorescence or immunoelectron microscopy, for in situ
detection of IL1RN polypeptides. In situ detection may be
accomplished by removing a histological specimen from a
subject, and applying thereto a labeled antibody of the
present invention. The antibody (or fragment) is preferably
applied by overlaying the labeled antibody (or fragment)
onto a biological sample. Through the use of such a proce-
dure, it is possible to determine not only the presence of the
IL1RN polypeptide, but also its distribution in the examined
tissue. Using the present invention, one of ordinary skill will
readily perceive that any of a wide variety of histological
methods (such as staining procedures) can be modified in
order to achieve such in situ detection.

[0182] Often a solid phase support or carrier is used as a
support capable of binding an antigen or an antibody.
Well-known supports or carriers include glass, polystyrene,
polypropylene, polyethylene, dextran, nylon, amylases,
natural and modified celluloses, polyacrylamides, gabbros,
and magnetite. The nature of the carrier can be either soluble
to some extent or insoluble for the purposes of the present
invention. The support material may have virtually any
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possible structural configuration so long as the coupled
molecule is capable of binding to an antigen or antibody.
Thus, the support configuration may be spherical, as in a
bead, or cylindrical, as in the inside surface of a test tube, or
the external surface of a rod. Alternatively, the surface may
be flat such as a sheet, test strip, etc. Preferred supports
include polystyrene beads. Those skilled in the art will know
many other suitable carriers for binding antibody or antigen,
or will be able to ascertain the same by use of routine
experimentation.

[0183] One means for labeling an anti-IL1RN polypeptide
specific antibody is via linkage to an enzyme and use in an
enzyme immunoassay (EIA) (Voller, “The Enzyme Linked
Immunosorbent Assay (ELISA)”, Diagnostic Horizons 2:1-
7, 1978, Microbiological Associates Quarterly Publication,
Walkersville, Md.; Voller, et al.,J. Clin. Pathol. 31:507-520
(1978); Butler, Meth. Enzymol. 73:482-523 (1981); Maggio,
(ed)) Enzyme Immunoassay, CRC Press, Boca Raton, Fla.,
1980; Ishikawa, et al., (eds.) Enzyme Immunoassay, Kgaku
Shoin, Tokyo, 1981). The enzyme which is bound to the
antibody will react with an appropriate substrate, preferably
a chromogenic substrate, in such a manner as to produce a
chemical moiety which can be detected, for example, by
spectrophotometric, fluorimetric or by visual means.
Enzymes which can be used to detectably label the antibody
include, but are not limited to, malate dehydrogenase, sta-
phylococcal nuclease, delta-5-steroid isomerase, yeast alco-
hol dehydrogenase, alpha-glycerophosphate, dehydroge-
nase, triose phosphate isomerase, horseradish peroxidase,
alkaline phosphatase, asparaginase, glucose oxidase, beta-
galactosidase, ribonuclease, urease, catalase, glucose-6-
phosphate dehydrogenase, glucoamylase and acetylcho-
linesterase. The detection can be accomplished by
calorimetric methods which employ a chromogenic sub-
strate for the enzyme. Detection may also be accomplished
by visual comparison of the extent of enzymatic reaction of
a substrate in comparison with similarly prepared standards.

[0184] Detection may also be accomplished using any of
a variety of other immunoassays. For example, by radioac-
tively labeling the antibodies or antibody fragments, it is
possible to detect fingerprint gene wild type or mutant
peptides through the use of a radioimmunoassay (RIA) (see,
for example, Weintraub, B., Principles of Radioimmunoas-
says, Seventh Training Course on Radioligand Assay Tech-
niques, The Endocrine Society, March, 1986, which is
incorporated by reference herein). The radioactive isotope
can be detected by such means as the use of a gamma
counter or a scintillation counter or by autoradiography.

[0185] Tt is also possible to label the antibody with a
fluorescent compound. When the fluorescently labeled anti-
body is exposed to light of the proper wave length, its
presence can then be detected due to fluorescence. Among
the most commonly used fluorescent labeling compounds
are fluorescein isothiocyanate, rhodamine, phycoerythrin,
phycocyanin, allophycocyanin, o-phthaldehyde and fluores-
camine.

[0186] The antibody can also be detectably labeled using
fluorescence emitting metals such as ***Eu, or others of the
lanthanide series. These metals can be attached to the
antibody using such metal chelating groups as diethylen-
etriaminepentacetic acid (DTPA) or ethylenediaminetet-
raacetic acid (EDTA). The antibody also can be detectably
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labeled by coupling it to a chemiluminescent compound.
The presence of the chemiluminescent-tagged antibody is
then determined by detecting the presence of luminescence
that arises during the course of a chemical reaction.
Examples of particularly useful chemiluminescent labeling
compounds are luminol, isoluminol, theromatic acridinium
ester, imidazole, acridinium salt and oxalate ester.

[0187] Likewise, a bioluminescent compound may be
used to label the antibody of the present invention. Biolu-
minescence is a type of chemiluminescence found in bio-
logical systems in, which a catalytic protein increases the
efficiency of the chemiluminescent reaction. The presence of
a bioluminescent protein is determined by detecting the
presence of luminescence. Important bioluminescent com-
pounds for purposes of labeling are luciferin, luciferase and
aequorin.

[0188] If a polymorphic region is located in an exon, either
in a coding or non-coding portion of the gene, the identity
of the allelic variant can be determined by determining the
molecular structure of the mRNA, pre-mRNA, or cDNA.
The molecular structure can be determined using any of the
above described methods for determining the molecular
structure of the genomic DNA, e.g., see Example 1.

[0189] The methods described herein may be performed,
for example, by utilizing pre-packaged diagnostic kits, such
as those described above, comprising at least one probe or
primer nucleic acid described herein, which may be conve-
niently used, e.g., to determine whether a subject has or is at
risk of developing a discase associated with a specific
IL1RN allelic variant.

[0190] Sample nucleic acid to be analyzed by any of the
above-described diagnostic and prognostic methods can be
obtained from any cell type or tissue of a subject. For
example, a subject’s bodily fluid (e.g. blood) can be obtained
by known techniques (e.g venipuncture). Alternatively,
nucleic acid tests can be performed on dry samples (e.g. hair
or skin). Fetal nucleic acid samples can be obtained from
maternal blood as described in International Patent Appli-
cation No. W091/07660 to Bianchi. Alternatively, ami-
nocytes or chorionic villi may be obtained for performing
prenatal testing.

[0191] Diagnostic procedures may also be performed in
situ directly upon tissue sections (fixed and/or frozen) of
subject tissue obtained from biopsies or resections, such that
no nucleic acid purification is necessary. Nucleic acid
reagents may be used as probes and/or primers for such in
situ procedures (see, for example, Nuovo, G. J., 1992, PCR
in situ hybridization: protocols and applications, Raven
Press, NY).

[0192] In addition to methods which focus primarily on
the detection of one nucleic acid sequence, profiles may also
be assessed in such detection schemes. Fingerprint profiles
may be generated, for example, by utilizing a differential
display procedure, Northern analysis and/or RT-PCR.

[0193]

[0194] Knowledge of the identity of the allele of the
ILIRN gene polymorphic region in a subject (the more
ILIRN genetic profile), alone or in conjunction with infor-
mation of other genetic defects associated with the same
disease (the genetic profile of the particular disease) also

B. Pharmacogenomics

Oct. 2, 2003

allows selection and customization of the therapy, e.g., a
particular clinical course of therapy and/or further diagnostic
evaluation for a particular disease to the subject’s genetic
profile. For example, subjects having a specific allele of an
IL1IRN gene may or may not exhibit symptoms of a par-
ticular disease or be predisposed to developing symptoms of
a particular disease. Further, if those subjects are symptom-
atic, they may or may not respond to a certain drug, e.g., a
specific therapeutic used in the treatment or prevention of a
vascular disease or disorder, e.g., CAD or MI, such as, for
example, beta blocker drugs, calcium channel blocker drugs,
or nitrate drugs, but may respond to another. Furthermore,
they may or may not respond to other treatments, including,
for example, use of medical devices for treatment of vas-
cular disease, or surgical and/or non-surgical procedures or
courses of treatment. Moreover, if a subject does or does not
exhibit symptoms of a particular disease, the subject may or
may not benefit from further diagnostic evaluation, includ-
ing, for example, use of vascular imaging devices or pro-
cedures. Thus, generation of an ILIRN genetic profile, (e.g.,
categorization of alterations in an ILIRN gene which are
associated with the development of a particular disease),
from a population of subjects, who are symptomatic for a
disease or condition that is caused by or contributed to by a
defective and/or deficient ILIRN gene and/or protein (an
ILIRN genetic population profile) and comparison of a
subject’s ILIRN profile to the population profile, permits the
selection or design of drugs that are expected to be safe and
efficacious for a particular subject or subject population (i.c.,
a group of subjects having the same genetic alteration), as
well as the selection or design of a particular clinical course
of therapy or further diagnostic evaluations that are expected
to be safe and efficacious for a particular subject or subject
population.

[0195] For example, an IL1RN population profile can be
performed by determining the ILIRN profile, e.g., the
identity of IL1RN alleles, in a subject population having a
disease, which is associated with one or more specific alleles
of IL1RN polymorphic regions. Optionally, the ILIRN
population profile can further include information relating to
the response of the population to an IL1IRN therapeutic,
using any of a variety of methods, including, monitoring: 1)
the severity of symptoms associated with the IL1RN related
disease; 2) ILIRN gene expression level; 3) ILIRN mRNA
level; and/or 4) IL1RN protein level, and dividing or cat-
egorizing the population based on particular ILIRN alleles.
The IL1RN genetic population profile can also, optionally,
indicate those particular IL1RN alleles which are present in
subjects that are either responsive or non-responsive to a
particular therapeutic, clinical course of therapy, or diag-
nostic evaluation. This information or population profile, is
then useful for predicting which individuals should respond
to particular drugs, particular clinical courses of therapy, or
diagnostic evaluations based on their individual ILIRN
genetic profile.

[0196] In a preferred embodiment, the IL1RN profile is a
transcriptional or expression level profile and is comprised
of determining the expression level of ILIRN proteins,
alone or in conjunction with the expression level of other
genes known to contribute to the same discase at various
stages of the discase.

[0197] Pharmacogenomic studies can also be performed
using transgenic animals. For example, one can produce
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transgenic mice, .g., as described herein, which contain a
specific allelic variant of an IL1RN gene. These mice can be
created, e.g., by replacing their wild-type IL1IRN gene with
an allele of the human IL1RN gene. The response of these
mice to specific ILIRN particular therapeutics, clinical
courses of treatment, and/or diagnostic evaluations can then
be determined.

[0198]

[0199] In one embodiment, the polymorphism of the
present invention is used to determine the most appropriate
diagnostic evaluation and to determine whether or not a
subject will benefit from further diagnostic evaluation. For
example, if a subject has one copy of the variant allele and
one copy of the reference allele at nucleotide position 8006
of SEQ ID NO:1, or the complement thereof, as described
herein, that subject is more likely to have or to be at a higher
than normal risk of developing a vascular disease such as
CAD or MI. Thus, in one embodiment, the invention pro-
vides methods for classifying a subject who has, or is at risk
for developing, a vascular disease or disorder as a candidate
for further diagnostic evaluation for a vascular disease or
disorder comprising the steps of determining the IL1IRN
genetic profile of the subject, comparing the subject’s
ILIRN genetic profile to an ILIRN genetic population
profile, and classifying the subject based on the identified
genetic profiles as a subject who is a candidate for further
diagnostic evaluation for a vascular disease or disorder In a
preferred embodiment, the subject’s ILIRN genetic profile
is determined by identifying the nucleotides present at
nucleotide position 8006 of the reference sequence GI 33798
(SEQ ID NO:1) of the ILIRN gene.

[0200] Methods of further diagnostic evaluation include
use of vascular imaging devices or procedures such as, for
example, angiography, cardiac ultrasound, coronary angio-
gram, magnetic resonance imagery, nuclear imaging, CT
scan, myocardial perfusion imagery, or electrocardiogram,
or may include genetic analysis, familial health history
analysis, lifestyle analysis, exercise stress tests, or any
combination thereof.

[0201] In another embodiment, the invention provides
methods for selecting an effective vascular imaging device
as a diagnostic tool for a vascular disease or disorder
comprising the steps of determining the ILIRN genetic
profile of the subject; comparing the subject’s ILIRN
genetic profile to an ILIRN genetic population profile; and
selecting an effective vascular imaging device or procedure
as a diagnostic tool for a vascular disease or disorder. In a
preferred embodiment, the vascular imaging device is
selected from the group consisting of angiography, cardiac
ultrasound, coronary angiogram, magnetic resonance imag-
ery, nuclear imaging, CT scan, myocardial perfusion imag-
ery, electrocardiogram, or any combination thereof.

[0202]

[0203] In another aspect, the polymorphism of the present
invention is used to determine the most appropriate clinical
course of therapy for a subject who has or is at risk of a
vascular disease or disorder, and will aid in the determina-
tion of whether the subject will benefit from such clinical
course of therapy, as determined by identification of the
polymorphism of the invention. If a subject has one copy of
the variant allele and one copy of the reference allele at

(i) Diagnostic Evaluation

(if) Clinical Course of Therapy
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nucleotide position 8006 of SEQ ID NO:1, or the comple-
ment thereof, that subject is more likely to have or to be at
a higher than normal risk of developing a vascular disease
such as CAD or ML

[0204] Thus, in one aspect, the invention relates to the
SNP identified as described herein, as well as to the use of
this SNP, and others in this and other genes, particularly
those nearby in linkage disequilibrium with this SNP, for
prediction of a particular clinical course of therapy for a
subject who has, or is at risk for developing, a vascular
discase. In one embodiment, the invention provides a
method for determining whether a subject will benefit from
a particular course of therapy by determining the presence of
the polymorphism of the invention. For example, the deter-
mination of the polymorphism of the invention, singly, or in
combination with other polymorphisms in the ILIRN gene
or other genes, will aid in the determination of whether an
individual will benefit from surgical revascularization and/
or will benefit by the implantation of a stent following
surgical revascularization, and will aid in the determination
of the likelihood of success or failure of a particular clinical
course of therapy.

[0205] In one embodiment, the invention provides meth-
ods for classifying a subject who has, or is at risk for
developing, a vascular disease or disorder as a candidate for
a particular clinical course of therapy for a vascular disease
or disorder comprising the steps of determining the ILIRN
genetic profile of the subject; comparing the subject’s
ILIRN genetic profile to an IL1IRN genetic population
profile; and classifying the subject based on the identified
genetic profiles as a subject who is a candidate for a
particular clinical course of therapy for a vascular disease or
disorder.

[0206] In another embodiment, the invention provides
methods for selecting an effective clinical course of therapy
to treat a subject who has, or is at risk for developing, a
vascular disease or disorder comprising the steps of: deter-
mining the IL1IRN genetic profile of the subject; comparing
the subject’s IL1IRN genetic profile to an ILIRN genetic
population profile; and selecting an appropriate clinical
course of therapy for treatment of a subject who has, or is at
risk for developing, a vascular disease or disorder.

[0207] An appropriate clinical course of therapy may
include, for example, a lifestyle change, including, for
example, a change in diet or environment. Other clinical
courses of therapy include, but are not limited to, use of
surgical procedures or medical devices. Surgical procedures
for the treatment of vascular disorders, includes, for
example, surgical revascularization, such as angioplasty,
¢.g., percutancous transluminal coronary balloon angio-
plasty (PTCA), or laser angioplasty, or coronary bypass
grafting (CABG). Medical devices used in the treatment or
prevention of vascular diseases or disorders, include, for
example, devices used in angioplasty, such as balloon angio-
plasty or laser angioplasty, a device used in coronary revas-
cularization, or a stent, a defibrillator, a pacemaker, or any
combination thereof. Medical devices may also be used in
combination with modulators of ILIRN gene expression or
IL1RN protein activity.

[0208] C. Monitoring Effects of IL1RN Therapeutics Dur-
ing Clinical Trials

[0209] The present invention provides a method for moni-
toring the effectiveness of treatment of a subject with an
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ILIRN therapeutic e.g., a modulator or agent (e.g., an
agonist, antagonist, such as, for example, a peptidomimetic,
protein, peptide, nucleic acid, ribozyme, small molecule, or
other drug candidate identified, e.g., by the screening assays
described herein) comprising the steps of (i) obtaining a
preadministration sample from a subject prior to adminis-
tration of the agent; (ii) detecting the level of expression or
activity of an ILIRN protein, mRNA or gene in the pread-
ministration sample; (iii) obtaining one or more post-admin-
istration samples from the subject; (iv) detecting the level of
expression or activity of the ILIRN protein, mRNA or gene
in the post-administration samples; (v) comparing the level
of expression or activity of the ILIRN protein, mRNA, or
gene in the preadministration sample with those of the
ILIRN protein, mRNA, or gene in the post administration
sample or samples; and (vi) altering the administration of the
agent to the subject accordingly. For example, increased
administration of the agent may be desirable to increase the
expression or activity of ILIRN to higher levels than
detected, i.e., to increase the effectiveness of the agent.
Alternatively, decreased administration of the agent may be
desirable to decrease expression or activity of ILIRN to
lower levels than detected, i.¢., to decrease the effectiveness
of the agent.

[0210] Cells of a subject may also be obtained before and
after administration of an ILIRN therapeutic to detect the
level of expression of genes other than IL1RN, to verify that
the ILIRN therapeutic does not increase or decrease the
expression of genes which could be deleterious. This can be
done, e.g., by using the method of transcriptional profiling.
Thus, mRNA from cells exposed in vivo to an ILIRN
therapeutic and mRNA from the same type of cells that were
not exposed to the ILIRN therapeutic could be reverse
transcribed and hybridized to a chip containing DNA from
numerous genes, to thereby compare the expression of genes
in cells treated and not treated with an IL1RN therapeutic.
If, for example an IL1IRN therapeutic turns on the expression
of a proto-oncogene in a subject, use of this particular
IL1RN therapeutic may be undesirable.

[0211] D. Methods of Treatment

[0212] The present invention provides for both prophy-
lactic and therapeutic methods of treating a subject having or
likely to develop a disorder associated with specific ILIRN
alleles and/or aberrant IL1RN expression or activity, e.g.,
vascular diseases or disorders.

[0213] i) Prophylactic Methods

[0214] 1In one aspect, the invention provides a method for
preventing a disease or disorder associated with a specific
ILIRN allele such as a vascular disease or disorder, e.g.,
CAD or MI, and medical conditions resulting therefrom, by
administering to the subject an agent which counteracts the
unfavorable biological effect of the specific ILIRN allele.
Subjects at risk for such a disease can be identified by a
diagnostic or prognostic assay, e.g., as described herein.
Administration of a prophylactic agent can occur prior to the
manifestation of symptoms associated with specific ILIRN
alleles, such that a disease or disorder is prevented or,
alternatively, delayed in its progression. Depending on the
identity of the IL1RN allele in a subject, a compound that
counteracts the effect of this allele is administered. The
compound can be a compound modulating the activity of
ILIRN, e.g., an IL1RN inhibitor. The treatment can also be
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a specific lifestyle change, e.g., a change in diet or an
environmental alteration. In particular, the treatment can be
undertaken prophylactically, before any other symptoms are
present. Such a prophylactic treatment could thus prevent
the development of aberrant vascular activity, e.g., the
production of atherosclerotic plaque leading to, e.g., CAD or
MI. The prophylactic methods are similar to therapeutic
methods of the present invention and are further discussed in
the following subsections.

[0215] (i) Therapeutic Methods

[0216] The invention further provides methods of treating
a subject having a disease or disorder associated with a
specific allelic variant of a polymorphic region of an ILIRN
gene. Preferred diseases or disorders include vascular dis-
eases and disorders, and disorders resulting therefrom (e.g.,
such as, for example, atherosclerosis, CAD, MI, ischemia,
stroke, peripheral vascular diseases, venous thromboembo-
lism and pulmonary embolism).

[0217] In one embodiment, the method comprises (a)
determining the identity of an allelic variant of an IL1IRN
gene, or preferably, the identity of nucleotides at nucleotide
residue 8006 of SEQ ID NO:1, or the complement thereof,
and (b) administering to the subject a compound that com-
pensates for the effect of the specific allelic variant(s). The
polymorphic region can be localized at any location of the
gene, ¢.g., in a regulatory element (e.g., in a 5' upstream
regulatory element), in an exon, (¢.g., coding region of an
exon), in an intron, or at an exon/intron border. Thus,
depending on the site of the polymorphism in the ILIRN
gene, a subject having a specific variant of the polymorphic
region which is associated with a specific disease or condi-
tion, can be treated with compounds which specifically
compensate for the effect of the allelic variant.

[0218] In a preferred embodiment, the identity of the
nucleotide present at the nucleotide residue 8006 of SEQ ID
NO:1 (the ILIRN gene), or the complement thereof is
determined. If a subject has one copy of the variant allele
and one copy of the reference allele at nucleotide position
8006 of SEQ ID NO:1, or the complement thereof, that
subject is at a higher than normal risk of developing a
vascular disease such as CAD or ML

[0219] A mutation can be a substitution, deletion, and/or
addition of at least one nucleotide relative to the wild-type
allele (i.c., the reference sequence). Depending on where the
mutation is located in the ILIRN gene, the subject can be
treated to specifically compensate for the mutation. For
example, if the mutation is present in the coding region of
the gene and results in a more active ILIRN protein, the
subject can be treated, e.g., by administration to the subject
of a modulator, e.g. a therapeutic or course of clinical
treatment which treat, prevents, or ameliorates a vascular
disease or disorder. Normal IL1RN protein can also be used
to counteract or compensate for the endogenous mutated
form of the ILIRN protein. Normal ILIRN protein can be
directly delivered to the subject or indirectly by gene therapy
wherein some cells in the subject are transformed or trans-
fected with an expression construct encoding wild-type
ILIRN protein. Nucleic acids encoding reference human
IL1RN protein are set forth in SEQ ID NO:1.

[0220] Yet in another embodiment, the invention provides
methods for treating a subject having a mutated ILIRN
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gene, in which the mutation is located in a regulatory region
of the gene. Such a regulatory region can be localized in the
5' upstream regulatory element of the gene, in the 5' or 3'
untranslated region of an exon, or in an intron. A mutation
in a regulatory region can result in increased production of
IL1RN protein, decreased production of ILIRN protein, or
production of IL1RN having an aberrant tissue distribution.
The effect of a mutation in a regulatory region upon the
ILIRN protein can be determined, ¢.g., by measuring the
ILIRN protein level or mRNA level in cells having an
IL1RN gene having this mutation and which, normally (i.e.,
in the absence of the mutation) produce IL1RN protein. The
effect of a mutation can also be determined in vitro. For
example, if the mutation is in the 5' upstream regulatory
element, a reporter construct can be constructed which
comprises the mutated 5' upstream regulatory element
linked to a reporter gene, the construct transfected into cells,
and comparison of the level of expression of the reporter
gene under the control of the mutated 5' upstream regulatory
element and under the control of a wild-type 5' upstream
regulatory element. Such experiments can also be carried out
in mice transgenic for the mutated 5' upstream regulatory
clement. If the mutation is located in an intron, the effect of
the mutation can be determined, e.g., by producing trans-
genic animals in which the mutated ILIRN gene has been
introduced and in which the wild-type gene may have been
knocked out. Comparison of the level of expression of
IL1RN in the mice transgenic for the mutant human IL1RN
gene with mice transgenic for a wild-type human IL1IRN
gene will reveal whether the mutation results in increased, or
decreased synthesis of the IL1IRN protein and/or aberrant
tissue distribution of ILIRN protein. Such analysis could
also be performed in cultured cells, in which the human
mutant ILIRN gene is introduced and, e.g., replaces the
endogenous wild-type ILIRN gene in the cell. Thus,
depending on the effect of the mutation in a regulatory
region of an ILIRN gene, a specific treatment can be
administered to a subject having such a mutation. Accord-
ingly, if the mutation results in increased IL1IRN protein
levels, the subject can be treated by administration of a
compound which reduces IL1RN protein production, e.g.,
by reducing IL1IRN gene expression or a compound which
inhibits or reduces the activity of ILIRN.

[0221] A correlation between drug responses and specific
alleles of IL1IRN can be shown, for example, by clinical
studies wherein the response to specific drugs of subjects
having different allelic variants of a polymorphic region of
an ILIRN gene is compared. Such studies can also be
performed using animal models, such as mice having vari-
ous alleles of a human IL1RN gene and in which, e.g., the
endogenous IL1RN gene has been inactivated such as by a
knock-out mutation. Test drugs are then administered to the
mice having different human IL1RN alleles and the response
of the different mice to a specific compound is compared.
Accordingly, the invention provides assays for identifving
the drug which will be best suited for treating a specific
disease or condition in a subject. For example, it will be
possible to select drugs which will be devoid of toxicity, or
have the lowest level of toxicity possible for treating a
subject having a disease or condition.
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[0222] Other Uses For the Nucleic Acid Molecules of the
Invention
[0223] The identification of different alleles of ILIRN can

also be useful for identifying an individual among other
individuals from the same species. For example, DNA
sequences can be used as a fingerprint for detection of
different individuals within the same species (Thompson, J.
S. and Thompson, eds., Genetics in Medicine, WB Saunders
Co., Philadelphia, Pa. (1991)). This is useful, for example, in
forensic studies and paternity testing, as described below.

[0224]

[0225] Determination of which specific allele occupies a
set of one or more polymorphic sites in an individual
identifies a set of polymorphic forms that distinguish the
individual from others in the population. See generally
National Research Council, The Evaluation of Forensic
DNA Evidence (Eds. Pollard et al., National Academy Press,
DC, 1996). The more polymorphic sites that are analyzed,
the lower the probability that the set of polymorphic forms
in one individual is the same as that in an unrelated indi-
vidual. Preferably, if multiple sites are analyzed, the sites are
unlinked. Thus, the polymorphism of the invention can be
used in conjunction with known polymorphisms in distal
genes. Preferred polymorphisms for use in forensics are
biallelic because the population frequencies of two poly-
morphic forms can usually be determined with greater
accuracy than those of multiple polymorphic forms at multi-
allelic loci.

[0226] The capacity to identify a distinguishing or unique
set of polymorphic markers in an individual is useful for
forensic analysis. For example, one can determine whether
a blood sample from a suspect matches a blood or other
tissue sample from a crime scene by determining whether
the set of polymorphic forms occupying selected polymor-
phic sites is the same in the suspect and the sample. If the
set of polymorphic markers does not match between a
suspect and a sample, it can be concluded (barring experi-
mental error) that the suspect was not the source of the
sample. If the set of markers is the same in the sample as in
the suspect, one can conclude that the DNA from the suspect
is consistent with that found at the crime scene. If frequen-
cies of the polymorphic forms at the loci tested have been
determined (e.g., by analysis of a suitable population of
individuals), one can perform a statistical analysis to deter-
mine the probability that a match of suspect and crime scene
sample would occur by chance.

[0227] p(ID) is the probability that two random individu-
als have the same polymorphic or allelic form at a given
polymorphic site. For example, in biallelic loci, four geno-
types are possible: AA, AB, BA, and BB. If alleles A and B
occur in a haploid genome of the organism with frequencies
x and vy, the probability of each genotype in a diploid
organism is (see WO 95/12607):

A. Forensics

[0228] Homozygote: p(AA)=x*
[0229] Homozygote: p(BB)=y*=(1-X)*
[0230] Single Heterozygote: p(AB)=p(BA)=xy=x(1-
X)
[0231] Both Heterozygotes: p(AB+BA)=2xy=2x(1-
x)
[0232] The probability of identity at one locus (i.c., the

probability that two individuals, picked at random from a
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population will have identical polymorphic forms at a given
locus) is given by the equation: p(ID)=(x%).

[0233] These calculations can be extended for any number
of polymorphic forms at a given locus. For example, the
probability of identity p(ID) for a 3-allele system where the
alleles have the frequencies in the population of x, y, and z,
respectively, is equal to the sum of the squares of the
gfl:noéttype frequencies: P(ID)=x*+(2xy) *+(2yz) *+(2xz)*+
24y".

[0234] In a locus of n alleles, the appropriate binomial
expansion is used to calculate p(ID) and p(exc).

[0235] The cumulative probability of identity (cum p(ID))
for each of multiple unlinked loci is determined by multi-
plying the probabilities provided by each locus:

[0236] cum p(ID)=p(ID1)p(ID2)p(ID3) . . . p(IDn).

[0237] The cumulative probability of non-identity for n
loci (i.e., the probability that two random individuals will be
difference at 1 or more loci) is given by the equation:

cum p(nonlD)=1-cum p(ID).

[0238] If several polymorphic loci are tested, the cumu-
lative probability of non-identity for random individuals
becomes very high (e.g., one billion to one). Such probabili-
ties can be taken into account together with other evidence
in determining the guilt or innocence of the suspect.

[0239]

[0240] The object of paternity testing is usually to deter-
mine whether a male is the father of a child. In most cases,
the mother of the child is known, and thus, it is possible to
trace the mother’s contribution to the child’s genotype.
Paternity testing investigates whether the part of the child’s
genotype not attributable to the mother is consistent to that
of the putative father. Paternity testing can be performed by
analyzing sets of polymorphisms in the putative father and
in the child.

[0241] Ifthe set of polymorphisms in the child attributable
to the father does not match the set of polymorphisms of the
putative father, it can be concluded, barring experimental
error, that that putative father is not the real father. If the set
of polymorphisms in the child attributable to the father does
match the set of polymorphisms of the putative father, a
statistical calculation can be performed to determine the
probability of a coincidental match.

B. Paternity Testing

[0242] The probability of parentage exclusion (represent-
ing the probability that a random male will have a polymor-
phic form at a given polymorphic site that makes him
incompatible as the father) is given by the equation (see WO
95/12607): p(exc)=xy(1-xy), where x and y are the popu-
lation frequencies of alleles A and B of a biallelic polymor-
phic site.

[0243] (At a triallelic site p(exc)=xy(l-xy)+yz(1-yz)+
x2(1-xz)+3xyz(1-xyz)), where x, y, and z and the respective
populations frequencies of alleles A, B, and C).

[0244] The probability of non-exclusion is: p(non-exc)=
1-p(exc).
[0245] The cumulative probability of non-exclusion (rep-

resenting the values obtained when n loci are is used) is thus:
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[0246] Cum p(non-exc)=p(non-excl)p(non-
exc2)p(non-exc3) . . . p(non-excn).
[0247] The cumulative probability of the exclusion for n

loci (representing the probability that a random male will be
excluded: cum p(exc)=1-cum p(non-exc).

[0248] If several polymorphic loci are included in the
analysis, the cumulative probability of exclusion of a ran-
dom male is very high. This probability can be taken into
account in assessing the liability of a putative father whose
polymorphic marker set matches the child’s polymorphic
marker set attributable to his or her father.

[0249]

[0250] As set forth herein, the invention provides meth-
ods, e.g., diagnostic and therapeutic methods, e.g., for
determining the type of allelic variant of a polymorphic
region present in an ILIRN gene, such as a human IL1IRN
gene. In preferred embodiments, the methods use probes or
primers comprising nucleotide sequences which are comple-
mentary to a polymorphic region of an IL1RN gene (SEQ ID
NO:3). In a preferred embodiment, the methods use probes
or primers comprising nucleotide sequences which are
complementary to a polymorphic region of an IL1RN gene.
Accordingly, the invention provides kits for performing
these methods. In a preferred embodiment, the kit comprises
probes or primers comprising nucleotide sequences which
are complementary to the variant allele or reference allele at
nucleotide position 8006 of SEQ ID NO:1, or the comple-
ment thereof. In a preferred embodiment, the invention
provides a kit for determining whether a subject has or is at
risk of developing a disease or condition associated with a
specific allelic variant of an IL1RN polymorphic region. In
an even more preferred embodiment, the disease or disorder
is characterized by an abnormal IL1RN activity. In an even
more preferred embodiment, the invention provides a kit for
determining whether a subject has or is or is not at risk of
developing a vascular disease, e.g., atherosclerosis, CAD,
MI, ischemia, stroke, peripheral vascular diseases, venous
thromboembolism and pulmonary embolism.

[0251] A preferred kit provides reagents for determining
whether a subject is likely to develop a vascular disease, e.g.,
CAD or MI.

[0252] Preferred kits comprise at least one probe or primer
which is capable of specifically hybridizing under stringent
conditions to an IL1RN sequence or polymorphic region and
instructions for use. The kits preferably comprise at least one
of the above described nucleic acids. Preferred kits for
amplifying at least a portion of an ILIRN gene comprise at
least two primers, at least one of which is capable of
hybridizing to an allelic variant sequence.

[0253] The Kits of the invention can also comprise one or
more control nucleic acids or reference nucleic acids, such
as nucleic acids comprising an IL1RN intronic sequence.
For example, a kit can comprise primers for amplifying a
polymorphic region of an ILIRN gene and a control DNA
corresponding to such an amplified DNA and having the
nucleotide sequence of a specific allelic variant. Thus, direct
comparison can be performed between the DNA amplified
from a subject and the DNA having the nucleotide sequence
of a specific allelic variant. In one embodiment, the control
nucleic acid comprises at least a portion of an ILIRN gene

C. Kits
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of an individual who does not have a vascular disease, or a
disease or disorder associated with an aberrant ILIRN
activity.

[0254] Yet other kits of the invention comprise at least one
reagent necessary to perform the assay. For example, the kit
can comprise an enzyme. Alternatively the kit can comprise
a buffer or any other necessary reagent.

[0255] D. Electronic Apparatus Readable Media and
Arrays
[0256] Electronic apparatus readable media comprising a

polymorphism of the present invention is also provided. As
used herein, “electronic apparatus readable media” and
“computer readable media,” which are used interchangeably
herein, refer to any suitable medium for storing, holding or
containing data or information that can be read and accessed
directly by an electronic apparatus. Such media can include,
but are not limited to: magnetic storage media, such as
floppy discs, hard disc storage medium, and magnetic tape;
optical storage media such as compact disc; electronic
storage media such as RAM, ROM, EPROM, EEPROM and
the like; general hard disks and hybrids of these categories
such as magnetic/optical storage media. The medium is
adapted or configured for having recorded thereon a marker
of the present invention.

[0257] As used herein, the term “clectronic apparatus” is
intended to include any suitable computing or processing
apparatus or other device configured or adapted for storing
data or information. Examples of electronic apparatus suit-
able for use with the present invention include stand-alone
computing apparatus; networks, including a local area net-
work (LAN), a wide area network (WAN) Internet, Intranet,
and Extranet; electronic appliances such as a personal digital
assistants (PDAs), cellular phone, pager and the like; and
local and distributed processing systems.

[0258] As used herein, “recorded” refers to a process for
storing or encoding information on the electronic apparatus
readable medium. Those skilled in the art can readily adopt
any of the presently known methods for recording informa-
tion on known media to generate manufactures comprising
the polymorphism of the present invention.

[0259] A variety of software programs and formats can be
used to store the polymorphism information of the present
invention on the electronic apparatus readable medium. For
example, the polymorphic sequence can be represented in a
word processing text file, formatted in commercially-avail-
able software such as WordPerfect and MicroSoft Word, or
represented in the form of an ASCII file, stored in a database
application, such as DB2, Sybase, Oracle, or the like, as well
as in other forms. Any number of data processor structuring
formats (¢.g., text file or database) may be employed in order
to obtain or create a medium having recorded thereon the
markers of the present invention.

[0260] By providing the polymorphism of the invention in
readable form, singly or in combination, one can routinely
access the polymorphism information for a variety of pur-
poses. For example, one skilled in the art can use the
sequences of the polymorphism of the present invention in
readable form to compare a target sequence or target struc-
tural motif with the sequence information stored within the
data storage means. Search means are used to identify
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fragments or regions of the sequences of the invention which
match a particular target sequence or target motif.

[0261] The present invention therefore provides a medium
for holding instructions for performing a method for deter-
mining whether a subject has a vascular disease or a pre-
disposition to a vascular disease, wherein the method com-
prises the steps of determining the presence or absence of a
polymorphism and based on the presence or absence of the
polymorphism, determining whether the subject has a vas-
cular disease or a pre-disposition to a vascular disease and/or
recommending a particular clinical course of therapy or
diagnostic evaluation for the vascular disease or pre-vascu-
lar disease condition.

[0262] The present invention further provides in an elec-
tronic system and/or in a network, a method for determining
whether a subject has a vascular disease or a pre-disposition
to vascular disease associated with a polymorphism as
described herein wherein the method comprises the steps of
determining the presence or absence of the polymorphism,
and based on the presence or absence of the polymorphism,
determining whether the subject has a vascular disease or a
pre-disposition to a vascular disease, and/or recommending
a particular treatment for the vascular disease or pre-vascu-
lar disease condition. The method may further comprise the
step of receiving phenotypic information associated with the
subject and/or acquiring from a network phenotypic infor-
mation associated with the subject.

[0263] The present invention also provides in a network,
a method for determining whether a subject has vascular
disease or a pre-disposition to vascular disease associated
with a polymorphism, said method comprising the steps of
receiving information associated with the polymorphism,
receiving phenotypic information associated with the sub-
ject, acquiring information from the network corresponding
to the polymorphism and/or vascular disease, and based on
one or more of the phenotypic information, the polymor-
phism, and the acquired information, determining whether
the subject has a vascular disease or a pre-disposition to a
vascular disease. The method may further comprise the step
of recommending a particular treatment for the vascular
discase or pre-vascular disease condition.

[0264] The present invention also provides a method for
determining whether a subject has a vascular disease or a
pre-disposition to a vascular disease, said method compris-
ing the steps of receiving information associated with the
polymorphism, receiving phenotypic information associated
with the subject, acquiring information from the network
corresponding to the polymorphism and/or vascular discase,
and based on one or more of the phenotypic information, the
polymorphism, and the acquired information, determining
whether the subject has vascular disease or a pre-disposition
to vascular disease. The method may further comprise the
step of recommending a particular treatment for the vascular
discase or pre-vascular disease condition.

[0265]

[0266] Methods and systems of assessing personal health
and risk for disease, e.g., vascular disease, in a subject, using
the polymorphism and association of the instant invention
are also provided. The methods provide personalized health
care knowledge to individuals as well as to their health care
providers, as well as to health care companies. It will be

E. Personalized Health Assessment
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appreciated that the term “health care providers” is not
limited to physicians but can be any source of health care.
The methods and systems provide personalized information
including a personal health assessment report that can
include a personalized molecular profile, e.g., an IL1IRN
genetic profile, a health profile, or both. Overall, the meth-
ods and systems as described herein provide personalized
information for individuals and patient management tools
for healthcare providers and/or subjects using a variety of
communications networks such as, for example, the Internet.
U.S. Patent Application Serial No. 60/266,082, filed Feb. 1,
2001, entitled “Methods and Systems for Personalized
Health Assessment,” further describes personalized health
assessment methods, systems, and apparatus, and is
expressly incorporated herein by reference.

[0267] 1In one aspect, the invention provides an Internet-
based method for assessing a subject’s risk for vascular
discase, €.g., CAD or MI. In one embodiment, the method
comprises obtaining a biological sample from a subject,
analyzing the biological sample to determine the presence or
absence of a polymorphic region of IL1RN, and providing
results of the analysis to the subject via the Internet, wherein
the presence of a polymorphic region of IL1IRN indicates an
increased or decreased risk for vascular disease. In another
embodiment, the method comprises analyzing data from a
biological sample from a subject relating to the presence or
absence of a polymorphic region of ILIRN and providing
results of the analysis to the subject via the Internet, wherein
the presence of a polymorphic region of IL1IRN indicates an
increased or decreased risk for vascular disease.

[0268] It will be appreciated that the phrase “wherein the
presence of a polymorphic region of IL1RN indicates an
increased risk for vascular disease” includes an increased or
higher than normal risk of developing a vascular disease
indicated by a subject having one copy of the variant allele
and one copy of the reference allele at nucleotide residue
8006 of SEQ ID NO: 1, or the complement thereof.

[0269] The terms “Internet” and/or “communications net-
work” as used herein refer to any suitable communication
link, which permits electronic communications. It should be
understood that these terms are not limited to “the Internet”
or any other particular system or type of communication
link. That is, the terms “Internet” and/or “communications
network” refer to any suitable communication system,
including extra-computer system and intra-computer system
communications. Examples of such communication systems
include internal busses, local area networks, wide area
networks, point-to-point shared and dedicated communica-
tions, infra-red links, microwave links, telephone links,
CATV links, satellite and radio links, and fiber-optic links.
The terms “Internet” and/or “communications network™ can
also refer to any suitable communications system for send-
ing messages between remote locations, directly or via a
third party communication provider such as AT&T. In this
instance, messages can be communicated via telephone or
facsimile or computer synthesized voice telephone messages
with or without voice or tone recognition, or any other
suitable communications technique.

[0270] In another aspect, the methods of the invention also
provide methods of assessing a subject’s risk for vascular
disease, e.g., CAD or MI. In one embodiment, the method
comprises obtaining a biological sample from the individual,
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analyzing the sample to obtain the subject’s ILIRN genetic
profile, representing the IL1RN genetic profile information
as digital genetic profile data, electronically processing the
IL1RN digital genetic profile data to generate a risk assess-
ment report for vascular disease, and displaying the risk
assessment report on an output device, where the presence
of a polymorphic region of IL1IRN indicates an increased or
decreased risk for vascular disease. In another embodiment,
the method comprises analyzing a subject’s ILIRN genetic
profile, representing the IL1RN genetic profile information
as digital genetic profile data, electronically processing the
IL1RN digital genetic profile data to generate a risk assess-
ment report for vascular disease, and displaying the risk
assessment report on an output device, where the presence
of a polymorphic region of ILIRN indicates an increased or
decreased risk for vascular disease, e.g. CAD or MI. Addi-
tional health information may be provided and can be
utilized to generate the risk assessment report. Such infor-
mation includes, but is not limited to, information regarding
one or more of age, sex, ethnic origin, diet, sibling health,
parental health, clinical symptoms, personal health history,
blood test data, weight, and alcohol use, drug use, nicotine
use, and blood pressure.

[0271] The ILIRN digital genetic profile data may be
transmitted via a communications network, e.g., the Internet,
to a medical information system for processing.

[0272] In yet another aspect the invention provides a
medical information system for assessing a subject’s risk for
vascular disease comprising a means for obtaining a bio-
logical sample from the individual to obtain an ILIRN
genetic profile, a means for representing the IL1RN genetic
profile as digital molecular data, a means for electronically
processing the IL1RN digital genetic profile to generate a
risk assessment report for vascular disease, and a means for
displaying the risk assessment report on an output device,
where the presence of a polymorphic region of ILIRN
indicates an increased or decreased risk for vascular discase.

[0273] 1In another aspect, the invention provides a com-
puterized method of providing medical advice to a subject
comprising obtaining a biological sample from the subject,
analyzing the subject’s biological sample to determine the
subject’s IL1RN genetic profile, and, based on the subject’s
IL1RN genetic profile, determining the subject’s risk for
vascular disease. Medical advice may be then provided
electronically to the subject, based on the subject’s risk for
vascular disease. The medical advice may comprise, for
example, recommending one or more of the group consist-
ing of: further diagnostic evaluation, use of medical or
surgical devices, administration of medication, or lifestyle
change. Additional health information may also be obtained
from the subject and may also be used to provide the medical
advice.

[0274] 1In another aspect, the invention includes a method
for self-assessing risk for a vascular disease. The method
comprises providing a biological sample for genetic analy-
sis, and accessing an electronic output device displaying
results of the genetic analysis, thereby self-assessing risk for
a vascular disease, where the presence of a polymorphic
region of ILIRN indicates an increased or decreased risk for
vascular disease.

[0275] 1In another aspect, the invention provides a method
of self-assessing risk for vascular disease comprising pro-
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viding a biological sample, accessing ILIRN digital genetic
profile data obtained from the biological sample, the ILIRN
digital genetic profile data being displayed via an output
device, where the presence of a polymorphic region of
ILIRN indicates an increased or decreased risk for vascular
disease.

[0276] An output device may be, for example, a CRT,
printer, or website. An electronic output device may be
accessed via the Internet.

[0277] The biological sample may be obtained from the
individual at a laboratory company. In one embodiment, the
laboratory company processes the biological sample to
obtain IL1RN genetic profile data, represents at least some
of the IL1RN genetic profile data as digital genetic profile
data, and transmits the IL1RN digital genetic profile data via
a communications network to a medical information system
for processing. The biological sample may also be obtained
from the subject at a draw station. A draw station processes
the biological sample to obtain IL1RN genetic profile data
and transfers the data to a laboratory company. The labora-
tory company then represents at least some of the ILIRN
genetic profile data as digital genetic profile data, and
transmits the IL1RN digital genetic profile data via a com-
munications network to a medical information system for
processing.

[0278] In another aspect, the invention provides a method
for a health care provider to generate a personal health
assessment report for an individual. The method comprises
counseling the individual to provide a biological sample and
authorizing a draw station to take a biological sample from
the individual and transmit molecular information from the
sample to a laboratory company, where the molecular infor-
mation comprises the presence or absence of a polymorphic
region of IL1RN. The health care provider then requests the
laboratory company to provide digital molecular data cor-
responding to the molecular information to a medical infor-
mation system to electronically process the digital molecular
data and digital health data obtained from the individual to
generate a health assessment report, receives the health
assessment report from the medical information system, and
provides the health assessment report to the individual.

[0279] In still another aspect, the invention provides a
method of assessing the health of an individual. The method
comprises obtaining health information from the individual
using an input device (e.g., a keyboard, touch screen,
hand-held device, telephone, wireless input device, or inter-
active page on a website), representing at least some of the
health information as digital health data, obtaining a bio-
logical sample from the individual, and processing the
biological sample to obtain molecular information, where
the molecular information comprises the presence or
absence of a polymorphic region of ILIRN. At least some of
the molecular information and health data is then presented
as digital molecular data and electronically processed to
generate a health assessment report. The health assessment
report is then displayed on an output device. The health
assessment report can comprise a digital health profile of the
individual. The molecular data can comprise protein
sequence data, and the molecular profile can comprise a
proteomic profile. The molecular data can also comprise
information regarding one or more of the absence, presence,
or level, of one or more specific proteins, polypeptides,
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chemicals, cells, organisms, or compounds in the individu-
al’s biological sample. The molecular data may also com-
prise, e.g., nucleic acid sequence data, and the molecular
profile may comprise, e.g., a genetic profile.

[0280] In yet another embodiment, the method of assess-
ing the health of an individual further comprises obtaining a
second biological sample or a second health information at
a time after obtaining the initial biological sample or initial
health information, processing the second biological sample
to obtain second molecular information, processing the
second health information, representing at least some of the
second molecular information as digital second molecular
data and second health information as digital health infor-
mation, and processing the molecular data and second
molecular data and health information and second health
information to generate a health assessment report. In one
embodiment, the health assessment report provides infor-
mation about the individual’s predisposition for vascular
discase, e.g., CAD or MI, and options for risk reduction.

[0281] Options for risk reduction comprise, for example,
one or more of diet, exercise, one or more vitamins, one or
more drugs, cessation of nicotine use, and cessation of
alcohol use. wherein the health assessment report provides
information about treatment options for a particular disorder.
Treatment options comprise, for example, one or more of
diet, one or more drugs, physical therapy, and surgery. In one
embodiment, the health assessment report provides infor-
mation about the efficacy of a particular treatment regimen
and options for therapy adjustment.

[0282] 1In another embodiment, electronically processing
the digital molecular data and digital health data to generate
a health assessment report comprises using the digital
molecular data and/or digital health data as inputs for an
algorithm or a rule-based system that determines whether
the individual is at risk for a specific disorder, e.g., a vascular
disorder, such as CAD or MI. Electronically processing the
digital molecular data and digital health data may also
comprise using the digital molecular data and digital health
data as inputs for an algorithm or a rule-based system based
on one or more databases comprising stored digital molecu-
lar data and/or digital health data relating to one or more
disorders, ¢.g., vascular disorders, such as CAD or MI.

[0283] In another embodiment, processing the digital
molecular data and digital health data comprises using the
digital molecular data and digital health data as inputs for an
algorithm or a rule-based system based on one or more
databases comprising: (i) stored digital molecular data and/
or digital health data from a plurality of healthy individuals,
and (ii) stored digital molecular data and/or digital health
data from one or more pluralities of unhealthy individuals,
each plurality of individuals having a specific disorder. At
least one of the databases can be a public database. In one
embodiment, the digital health data and digital molecular
data are transmitted via, e.g., a communications network,
¢.g., the Internet, to a medical information system for
processing.

[0284] A database of stored molecular data and health
data, e.g., stored digital molecular data and/or digital health
data, from a plurality of individuals, is further provided. A
database of stored digital molecular data and/or digital
health data from a plurality of healthy individuals, and
stored digital molecular data and/or digital health data from
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one or more pluralities of unhealthy individuals, each plu-
rality of individuals having a specific disorder, e.g., a
vascular disorder, is also provided.

[0285] The new methods and systems of the invention
provide healthcare providers with access to ever-growing
relational databases that include both molecular data and
health data that is linked to specific disorders, e.g., vascular
disorders. In addition public medical knowledge is screened
and abstracted to provide concise, accurate information that
is added to the database on an ongoing basis. In addition,
new relationships between particular SNPs, e.g., SNPs asso-
ciated with vascular disease, or genetic mutations and spe-
cific discords are added as they are discovered.

[0286] The present invention is further illustrated by the
following examples which should not be construed as lim-
iting in any way. The contents of all cited references
(including, without limitation, literature references, issued
patents, published patent applications and database records
including Genbank™ records) as cited throughout this appli-
cation are hereby expressly incorporated by reference. The
practice of the present invention will employ, unless other-
wise indicated, conventional techniques of cell biology, cell
culture, molecular biology, transgenic biology, microbiol-
ogy, recombinant DNA, and immunology, which are within
the skill of the art. Such techniques are explained fully in the
literature. See, for example, Molecular Cloning A Labora-
fory Manual, 2nd Ed., ed. by Sambrook, Fritsch and Mania-
tis (Cold Spring Harbor Laboratory Press: 1989); DNA
Cloning, Volumes I and II (D. N. Glover ed., 1985); Oligo-
nucleotide Synthesis (M. J. Gait ed., 1984); Mullis et al. U.S.
Pat. No. 4,683,195, Nucleic Acid Hybridization (B. D.
Hames & S. J. Higgins eds. 1984); Transcription And
Translation (B. D. Hames & S. J. Higgins eds. 1984);
Culture Of Animal Cells (R. 1. Freshney, Alan R. Liss, Inc.,
1987); Immobilized Cells And Enzymes (IRL Press, 1986);
B. Perbal, A Practical Guide To Molecular Cloning (1984);
the treatise, Methods In Enzymology (Academic Press, Inc.,
N.Y.); Gene Transfer Vectors For Mammalian Cells (J. H.
Miller and M. P. Calos eds., 1987, Cold Spring Harbor
Laboratory); Methods In Enzymology, Vols. 154 and 155
(Wu et al. eds.), Immunochemical Methods In Cell And
Molecular Biology (Mayer and Walker, eds., Academic
Press, London, 1987); Handbook Of Experimental Immu-
nology, Volumes I-IV (D. M. Weir and C. C. Blackwell, eds.,
1986); Manipulating the Mouse Embryo, (Cold Spring Har-
bor Laboratory Press, Cold Spring Harbor, N.Y., 1986).

EXAMPLES
Example 1

Detection of Polymorphic Regions in the Human
IL1IRN Gene: Variant Allele Discovery, Validation,
and Genotyping

[0287] This example describes the detection of polymor-
phic regions in the human IL1IRN gene through use of
denaturing high performance liquid chromatography
(DHPLC), variant detector arrays, polymerase chain reac-
tion (PCR), and direct sequencing. Cell lines derived from
an ethnically diverse population were obtained and used for
single nucleotide polymorphism (SNP) discovery by meth-
ods described in Cargill, et al. (1999) Nawre Genetics
22:231-238.
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[0288] Genomic sequence representing the coding and
partial regulatory regions of genes were amplified by poly-
merase chain reaction and screened via two independent
methods: denaturing high performance liquid chromatogra-
phy (DHPLC) or variant detector arrays (Affymetrix™).
DHPLC uses reverse-phase ion-pairing chromatography to
detect the heteroduplexes that are generated during ampli-
fication of PCR fragments from individuals who are het-
erozygous at a particular nucleotide locus within that frag-
ment (Oefner and Underhill (1995) Am. J Human Gen.
57:Suppl. A266).

[0289] Generally, the analysis was carried out as described
in O’Donovan et al. ((1998) Genomics 52:44-49). PCR
products having product sizes ranging from about 150-400
bp were generated using the primers and PCR conditions
described in Example 2. Two PCR reactions were pooled
together for DHPLC analysis (4 ul of each reaction for a
total of 8 ul per sample). DHPLC was performed on a
DHPLC system purchased from Transgenomic, Inc. The
gradient was created by mixing buffers A (0.1M TEAA) and
B (0.IM TEAA, 25% Acetontitrile). WAVEmaker™ soft-
ware was utilized to predict a melting temperature and
calculate a buffer gradient for mutation analysis of a given
DNA sequence. The resulting chromatograms were analyzed
to identify base pair alterations or deletions based on specific
chromatographic profiles.

[0290] Detection of Polymorphic Regions in the Human
IL1IRN Gene by SSCP

[0291] Genomic DNA from an ethnically diverse popula-
tion (as described by Cargill, et al. (1999) Nature Genetics
22:231-238) were subjected to PCR in 25 ul reactions (IX
PCR Amplitaq polymerase buffer, 0.1 mM dNTPs, 0.8 uM
5' primer, 0.8 uM 3' primer, 0.75 units of Amplitaq poly-
merase, 50 ng genomic DNA) using each of the above
described pairs of primers under the following cycle condi-
tions: 94° C. for 2 min, 35x[94° C. for 40 sec, 57° C. for 30
sec, 72° C. for 1 min], 72° C. 5 min, 4° C. hold.

[0292] The amplified genomic DNA fragments were then
analyzed by SSCP (Orita et al. (1989) PNAS USA 86:2766,
see also Cotton (1993) Mutat Res 285:125-144; and Hayashi
(1992) Genet Anal Tech Appl 9:73-79). From each 25 ul PCR
reaction, 3 ul was taken and added to 7 ul of loading buffer.
The mixture was heated to 94° C. for 5 min and then
immediately cooled in a slurry of ice-water. 3-4 ul were then
loaded on a 10% polyacrylamide gel either with 10%
glycerol or without 10% glycerol, and then subjected to
electrophoresis either overnight at 4 Watts at room tempera-
ture, overnight at 4 Watts at 4° C. (for amplifying a 5'
upstream regulatory element), or for 5 hours at 20 Watts at
4° C. The secondary structure of single-stranded nucleic
acids varies according to sequence, thus allowing the detec-
tion of small differences in nucleic acid sequence between
similar nucleic acids. At the end of the electrophoretic
period, the DNA was analyzed by gently overlaying a
mixture of dyes onto the gel (1xthe manufacturer’s recom-
mended concentration of SYBR Green I™ and SYBR Green
™ in 0.5xTBE buffer (Molecular Probes™)) for 5 min,
followed by rinsing in distilled water and detection in a
Fluoroimager 575™ (Molecular Dynamics™).

[0293]

[0294] To determine the sequences of the polymorphism
identified as described above, the region containing the

Direct Sequencing of PCR Products
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polymorphism was reamplified using the identified flanking
primers. The genomic DNA from the subject was subjected
to PCR in 50 ul reactions (IxPCR Amplitaq polymerase
buffer, 0.1 mM dNTPs, 0.8 uM 5' primer, 0.8 uM 3' primer,
0.75 units of Amplitaq polymerase, 50 ng genomic DNA)
using each of the pairs of primers under the following cycle
conditions: 94° C. for 2 min, 35x[94° C. for 40 sec, 57° C.
for 30 sec, 72° C. for 1 min], 72° C. 5 min, 4° C. hold. The
newly amplified products were then purified using the
Qiagen Qiaquick PCR purification kit according to the
manufacturer’s protocol, and subjected to sequencing using
the aforementioned primers which were utilized for ampli-
fication.

[0295]

[0296] A total of 352 U.S. Caucasian subjects with pre-
mature coronary artery disease were identified in 15 partici-
pating medical centers, fulfilling the criteria of either myo-
cardial infarction, surgical or  percutaneous
revascularization, or a significant coronary artery lesion
(e.g., at least a 70% stenosis in a major epicardial artery)
diagnosed before age 45 in men or age 50 in women and
having a living sibling who met the same criteria. These
cases were compared with a random sample of 418 Cauca-
sian controls drawn from the general U.S. population in
Atlanta, Ga. Controls representing a general, unselected
population were identified through random-digit dialing in
the Atlanta, Ga. area. Subjects ranging in age from 20 years
to 70 years were invited to participate in the study. The
subjects answered a health questionnaire, had anthropomet-
ric measures taken, and blood drawn for measurement of
serum markers and extraction of DNA.

[0297]

[0298] All analyses were done using the SAS statistical
package (Version 8.0, SAS Institute Inc., Cary, N.C.). Dif-
ferences between cases and controls were assessed with a
chi-square statistic for categorical covariates and the Wil-
coxon statistic for continuous covariates. Association
between each SNP and two outcomes, CAD and MI, was
measured by comparing genotype frequencies between con-
trols and all CAD cases and the subset of cases with MI.
Significance was determined using a continuity-adjusted
chi-square or Fisher’s exact test for each genotype compared
to the homozygotes wild-type for that locus. Odds ratios
were calculated and presented with 95% confidence inter-
vals.

[0299] Genotype groups were pooled for subsequent
analysis of the top loci. Pooling allows the best model for

Case-Control Population

Statistical Analysis

each locus (dominant, codominant, or recessive) to be
tested. Models were chosen based on significant differences
between genotypes within a locus. A recessive model was
chosen when the homozygous variant differed significantly
from both the heterozygous and homozygous wildtype, and
the latter two did not differ from each other. A codominant
model was chosen when homozygous variant genotypes
differed from both heterozygous and homozygous wild-type,
and the latter two differed significantly from each other. A
dominant model was chosen when no significant difference
was observed between heterozygous and homozygous vari-
ant genotypes.

[0300] Multivariate logistic regression was used to adjust
for sex, presence of hypertension, diabetes and body mass
index using the LOGISTC procedure in SAS. Height and
weight, measured at the time of enrollment, were used to
calculate body mass index for each subject. Presence of
hypertension and non-insulin-dependent diabetes was mea-
sures by self-report (controls) and medical record confirma-
tion (cases).

[0301]

[0302] A SNP in the ILIRN gene, identified herein as
G266a4, has been 1dentified which is associated with an
increased risk of vascular disease, e.g., MI and CAD. The
G266a4 SNP is a change from a thymidine (T) to a cytidine
(O) at nucleotide residue 8006 of the IL1RN reference
sequence GI 33798. This SNP is a “non-coding” variant.
That is, it does not result in a change in the amino acid
sequence of the ILIRN protein (see Table 1, below).

[0303] Individuals with one copy of a T (the reference
allele) and one copy of a C (the variant allele) at nucleotide
residue 8006 of the IL1IRN reference sequence GI 33798
(TC genotype) are at an increased risk for CAD and/or MI
(CAD odds ratio: 1.42; MI odds ratio: 1.22) (see Table 2,
below).

[0304] A microsatellite polymorphism in the ILIRN gene
was previously associated with vascular disease, e.g., asso-
ciated with an increased risk for vascular discase (as
described in Francis S. E. et al. (1999) Circulation; 99:861-
866). The G266a4 SNP may be found to be in linkage
disequilibrium with the previously identified microsatellite
polymorphism. If these two polymorphisms are in linkage
disequilibrium (LD), the G266a4 SNP would act as a marker
for the insertion/deletion polymorphism. Regardless of LD
between these two polymorphisms, the G266a4 SNP repre-
sents a novel association with vascular disease.

Results

TABLE 1
7
3 4 Genbank 8 9
1 2 Type of Geno- 5 6 Accession/nt Flanking SEQ ID

Gene PolyID var types Ref Var position sequence NO:
ILIRN G266a4 non- cc T C GI 33798 CAACCAACTA 3

coding cT nt 8006 GTTGCCGGAT

TT ACTTGCAAGG

A
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[0305]
TABLE 2
CAD MI CAD Odds MI Odds

Gene  PolyID Geno-type  Controls cases cases Ratio Ratio
ILIRN G266a4 CC 31 22 13 1.07 (.60, 1.93)  1.10 (.66, 1.68)

cT 148 139 69 142(1.03,1.95) 1.22(83,1.79)

TT 201 133 77 1.00 1.00
[0306] Equivalents equivalents to the specific embodiments of the invention

[0307] Those skilled in the art will recognize, or be able to ~ described herein. Such equivalents are intended to be
ascertain using no more than routine experimentation, many encompassed by the following claims.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 3

<210> SEQ ID NO 1

<21l> LENGTH: 125653

<212> TYPE: DNA

<213> ORGANISM: Homo saplens

<400> SEQUENCE: 1

gtcgacctge aggtcaacgg atctgagagg agagtagctt cttgtagata acagttggat 60
tatataccat gtcctgatce ccttcatcat ccaggagage agaggtggtc accctgatag 120
cagcaagcct gggggctgca gcttggtggg tagaggtact caggggtaca gatgtctcca 180
aacctgtcct gctgecttag ggagettcecta ataagttgat ggatttggtt aaaattaact 240
tggctacttg gcaggactgg gtcagtgagg accaacaaaa agaagacatc agattatacc 300
ctgggggttt gtatttettg tgtttettte teottetttgt actaaaatat ttacccatga 360
ctgggaaaga gcaactggag tctttgtagc attatcttag caaaaattta caaagtttgg 420
aaaacaatat tgcccatatt gtgtggtgtg tcctgtgaca ctcaggattc aagtgttgge 480
cgaagccact aaatgtgaga tgaagccatt acaaggcagt gtgcacatct gtccacccaa 540
gctggatgcc aacatttcac aaatagtgct tgcgtgacac aaatgcagtt ccaggaggcc 600
caaatgaaaa tgtttgtact gaaatttgtt aaagcttccc gacaaactag atttatcagt 660
aaggattgtt ttctgcaagg gggatgaaac ttgtggggtg agccatttgg gctgaggagg 720
agggaggttg gagctgagaa atgtggagac aatttccctt tagaaggact gaatctccct 780
gcctctctgg ggtgcggcag ccagcaggat ccaatggtgt atatgtctcc ccagctccce 840
attcagtgat atcatgtcag tagcttgaaa ttatccgtgg tgggagtatt atgtcatgga 900
aattggcaaa tggaaacttt tattggagat tcaattgtta aacttttacc agcacaacac 960
tgccctgect tcagagtcaa tgaccctatc caagtttaat ccatctgtece actgtctcca 1020
acacgatctt tataaaacac acctgacaac attacccttt tattcagttt tttaaaagat 1080
aagtttccag ctcatcgggg tggctttaaa ggccatttct cctctggacc tcacccaact 1140
tttcaaatca cttttcoctac cectacctet aaatgetact caaactccag ccatecectgaa 1200

taataagact tttgaaaagt agattatggg ctgggcacag tggctcacac ctgtaatcce 1260

agcactttgg gaggccaaga tgggtggatc acctgaggtc gggagttcga gaccagcctg 1320
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actaacatag tgaaaccctg tctctactaa aaatacaaaa ttagttgggg gtggtggeac 1380
aagcctgtaa tcccagctac tcaggaggtt gaggcagggg aattgettga acctgggagg 1440
cggaggttge ggtgagecta gattgcetecca ctgecactecca gectgggeaa caagagegaa 1500
actccatctc aaaaaaataa ataaataaat aaagtagatt acatcagata cctctggect 1560
aggttgttta tgaccaactc tcctgetgag aataactaga aaagctagac aaaacatatt 1620
tccaaaagat ctctttggag gcatcagaga atggccaagg ctgtaaggaa ctgecctgage 1680
ccagagaggt ggagcccagc actggtgccc tttactcectg gggacatgtg ctggtttcaa 1740
aaacttcagc tgagcttttg agcattcatg gaacttggtg ggggagatga aatttgtacc 1800
ttaaatcctg cctacaggga gggtccctga taatccccac ccaatttgga aatctgggte 1860
agccttcaca ggtactgaag ccctcetetg aatgatctca agtcctgeta gggtagaggt 1920
tacctgettt tgaaaggctc ctggectacc tgtgcagcag gagcaaaagt gaaccatctce 1980
agggtacaga taacaatcat ccagagcctt gaatgacctc tactgtgett aatatatagt 2040
attcagcagt cagtaaaaag gatttaggca catgcaagat gacctgtgta tcagggagaa 2100
ataggcaata aattgagatc cagcagggat ttgaatcatg gatttgaatc aggggcagcc 2160
ttcgaaagaa ctatggagaa tatactcaga tttaaaacat aagattggaa tttttggcag 2220
agaactaaca actgtacaaa aaaggaacca aatggaaatc ctagaactga aagatgcaat 2280
taaccgatgt tgagaaatag ccaacatcta ttgaacactt cccatgtgga cagectgtget 2340
aaacacttta caggcatcaa cataagatgt gtccccttac agcagtgcag tgtccctect 2400
aagacatgga cagcctggtt tccctatctc tctgecttcat caaaacccct ttacgtgggg 2460
cttagacact cctgttgtct ctagtgtcta gtagcacagg gctcagcaca tggaagccac 2520
tagatacaat ttgatgacca ggacctccga tgaaagccat gggtgctgat tgggaaggca 2580
ttgtctttta tgtgctatgg tcttaaaget tcatccagga agcagaactc ggggggtget 2640
gaggacccag aaccgagaat aagattagtc agagatttcc tgtgggcaga aatcataagg 2700
acgccaactg tttgggtgag ataagacgaa accaagagtg gacttgtggc cagaagcgtg 2760
aggaagaggg agagagcttc ccttgtcccc tttcttcctce tccctaagecc acagtgattg 2820
acagccccce cgctttggag tcagagcagg cttgagactg gactgggaaa ggagggtggg 2880
tcaggataca gagcaggaag gctgggagtg cagggcagga gcaaggggct ggggcattca 2940
ttgtgcctga tctctcccac tttacctggg gtaaagaagc atatgcaaaa gccacggtgt 3000
gagtatttcc caagtgccag ggtcagggca tgattcatca cgtgcagcat ttcattcaat 3060
ccttatagta accgatgatg tggcttctat tattagctct atcagataat gaaactgaga 3120
ccaagacagg ctctgcacat tgtgtggggt aatgacacag ggggattcag acctagactc 3180
cataactcct gccccaggga ccacccccac cctcaccctg tgcatgtcga caaaggacag 3240
actgggccac ttctcaggac acagcgggga aatgacacag agcagggagg ttccaggagce 3300
cccgagcgte ttttctccag gagaatactc tctgaattca gactggggtc agagaaacat 3360
ttacccagga gccgcagtgt gggtgggget ttttacttga aacgctgtct gaaggcagtg 3420
gcaggatgaa ctctccaccc taccttggca agccacttct cttctgcaat ctgtaaggac 3480
attgttgaga gaattatggt cttccaattc cggagggttg aagaaagaca aataggagag 3540

aacctatcat agtcaggtgc tagctgcctt ctctttcaga gagtgtgaga ataaagtgat 3600
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acacttgatt attagcaaat actttggaaa ttttaaacge taatattcaa cacactctgg 3660
aagaggcaaa taagtagaca ggttcatata catcatctcc ttcagctagt cctcacaaaa 3720
acaaacaaat gaataaacaa aattcttett tggececctecat aggaagacac tgtttettga 3780
acgtgtttca aaaaggatgg gtgactcact caaggtcaca ctgtttatga ggacagtaca 3840
ggaatacaga catgccattt tgcctgaaaa aatccatcac ccagggaggt gacacaattt 3900
tgcagaaatg ttctatttcc tctgaaggat acattcttta aacctttggg aaattcatte 3960
atagtcttce tcctttgaag gattactctc tggacacaaa gtgtttgatt ctgatttgtt 4020
ggttggaaga tgtgttggtt gagagaaaga ttctgatttg ttggttgaaa atagactcat 4080
caagatcaac tgctgtagta gtaaatattt tgacattttg tctgtattcc tgtgetgecc 4140
tcacaagctg catcaccttg agtgagtcat tcatactttt ttgtttgttt ttgttttgga 4200
gatggagtct tactctgttg cctaggectgg agtgeggtgg cgtgatcttg getcactgeg 4260
acctccatct cctgggttca agtgatcctc ctgecctcage ctceccgagta getgggatta 4320
caggcacatg ccaccatccc tgctaatttt tgcattttca gtagagacgg agtttcacca 4380
tgttggtcag gttggtcttg aactcctgac ctcaggtgat ccgecccacct cagectccce 4440
aagtgctggg attacaggtg tgagccaccg tgcccagcce agccatcatt tttgaaacac 4500
gtttgagaaa tagtgtcttc ctttgagggc caaggagaca ttttttttgt ttatttgttt 4560
gtttttgtga ggactagctg aagggggtga tgtatattaa cctgcctact tatttgecte 4620
ttcccagagt gtgatgaata ttagggttta aagtttctga agcatttgtt aataaagccce 4680
ggggctggag gtcagaagac ctggatttct ctgcatactt ttgccatcag caagectgtgt 4740
gaccttggac agatcccttt tttgtctaaa tctttectgag tcttcttgaa aacaatgceca 4800
ggttgggaca ggatgattgc caagctcccg tccagctcta aaacactgca acgtatgett 4860
ctgcaccagc actgtccatc ctgtagatca tgcagaaatt ctcttcaact ttttcctacc 4920
cataaaatag gagcatgctt acctttttcc taatgttcca ggccccgggt ctagatattg 4980
taagtaagga agttaatgtg tatcagagcc cattatgggc cagaagttct cctettcett 5040
cctacacctg cttcctccct cecctcectee ctectttcect tecttectte catccatttg 5100
tgaagaagac atgatcaccc tcattctgag agtgaagaga cagaggctca actaatgaaa 5160
tgatttgttc aaggtcacac gggtggcaca aggcaagtgg cagaggttga atttagaccc 5220
attcctgtcc aaatgctgag tttatgtcat cgtcccgaga ccataacttt aaagatgtaa 5280
gatagtggga aaagagttga tttcaaagca cctctcagaa ggactcactt tacatcaggg 5340
gtcagcagac tcaggccaaa tccggtccat tccccgettt tgcaaagaaa gttgtagtgg 5400
aacacagcta ggcttattga tttatggatt gccaacgtcc ttttgtgaaa cagacagctg 5460
agctgagtaa tcgtggcgca caaaacctaa aatatttact atctcgtcct ttacagaatg 5520
tttgccaatc tatggtccgg agtccaaggc tgtccatttt tcaaagaaca caaagtgaca 5580
tgagactgtc ccatgtgcag ggagccctat cattttatta tgaaaaaacg gcctttctge 5640
tcaaatctgt tttttaaaaa gtcaacaaac agactctggg tacctgtcag gaacagtagg 5700
gagtttggtt tccattgtgc tcttcttccc aggaactcaa tgaaggggaa atagaaatct 5760
taattttggg gaaattgcac aggggaaaaa ggggagggaa tcagttacaa cactccattg 5820

cgacacttag tggggttgaa agtgacaaca gcaagggttt ctctttttgg aaatgcgagg 5880
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agggtattte cgettetege agtggggecag ggtggecagac gectagettg ggtgagtgac 5940
tatttcttta taaaccacaa ctctgggccc gcaatggcag tccactgett getgcagtca 6000
cagaatggaa atctgcagag gecctcegecag tcacctaatc actctectee tetteoetgtt 6060
ccattcagag acgatctgecc gaccctctgg gagaaaatcc agcaagatgc aagccttcag 6120
gtaaggctac cccaaggagg agaaggtgag ggtggatcag ctggagactg gaaacatatc 6180
acagctgcca gggctgccag geccagagggce ctgagaactg ggtttggget ggagaggatg 6240
tccattattc aagaaagagg ctgttacatg catgggcttc aggacttgtg tttcaaaata 6300
tcccagatgt ggatagtgcg accggaggge tgtcttactt tcccagagac tcaggaaccce 6360
agtgagtaat agatgcatgc caaggagtgg gactgcgatt caggcctagt tgaatgtget 6420
gacagagaag cagagagggg caccaggggc acagcccgaa ggcccagact gatatgggca 6480
aggcctgtet gtgctgacat gtcggagggt cccactctce agggaccttg gtttcececegt 6540
ctgtgacatc tgtgacatga gagtcacgat aactccttgt gtgccttaca gggttgttgt 6600
gaaaattaaa tgcacagata atagcgtaac agtattccgt gcattgtaaa gagcctgaaa 6660
accattatga tttgaaaatg gaatcggctt tgtgagacca tcactattgt aaagatgtga 6720
tgctgataga aatgacagga ctgcttgtge atgccctctg cagtgtgaca ttccagcagt 6780
gaaatcatgt tggggtgact tctccecccac tctgaccttt atgtttgtet gggecgagge 6840
tgcaagtcgg gctctgtggg tgtatgagtg acaagtctet cccttccaga tatggggact 6900
gtctgettee ctaggttgee tcteccetget ctgatcaget agaagctcca ggagatcete 6960
ctggaggcce cagcaggtga tgtttatccc tccagactga ggctaaatct agaaactagg 7020
ataatcacaa acaggccaat gctgccatat gcaaagcact ttggtttgcc tggccacccc 7080
tcgtcgageca tgtgggectct tcagagcacc tgatgaggtg ggtacagtta geccacactte 7140
acaggtgaag aggtgaggca caggtcccag gtcaggctgg ccggagctct gtttattacg 7200
tctcacagct ttgagtcctg ctctcaacca gagaggccct ttaccaagaa gaaaggattg 7260
ggacccagaa tcaggtcact ggctgaggta gagaggaagc cgggttgttc ccaagggtag 7320
ctgctcctge aggactctga gcaggtcacc agctaatgga ggaaaggctc tagggaaaga 7380
cccttectggt ctcagactca gagcgagtta gctgcaaggt gttccgtctc ttgaaacttc 7440
tacctaggtg ctatggtagc cactagtctc aggtggctat ttaaatttat acttaaatga 7500
atgaaaatag aagaaaattt aaaatccaga cccttggtca cactatccac atttaaagag 7560
gtcaatagcc acatgtggtt agtggccacc ctattgggca gtgcagctac agaacatttt 7620
tgcatcccag aaagttcttt tggatgttgc tgctctacag catgctttge tgaaacagaa 7680
gtgccttcece tgggaatctc agatgggaag caagtaagga ggggagtcaa atgtgggctc 7740
actgctcacc agctgtgagg gttgggcctg cctcttaacc attgtcagcc tcagtcttct 7800
catccatgca tgccgtgggt atactaaaat actatacccc tggaagagct ggatgcaaat 7860
ttgacaagtt ctgggggaca caggaaggtg ccaagcacaa ggctgggcac atggtggctg 7920
tgcactacag ctgagtcctt ttccttttca gaatctggga tgttaaccag aagaccttct 7980
atctgaggaa caaccaacta gttgctggat acttgcaagg accaaatgtc aatttagaag 8040
gtgagtggtt gccaggaaag ccaatgtatc tgggcatcac gtcactttgc ccgtctgtct 8100

gcagcagcat ggcctgcctg cacaaaccct aggtgcaatg tcctaatcct tgttgggtct 8160
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ttgtattcaa gtttgaaget gggagggecct ggctactgaa gggcacatat gagggtagee 8220
tgaagagggt gtggagaggt agagtctagg tcagaggtca gtgcctatag gcaagtggte 8280
ccagggccac agctgggaag ggcaaatacc agaaggcaag gttgaccatt cccttectca 8340
agtgcctatt aaggctccat gttecctatgt tgttcaaacc ctaactcaat cccaaattaa 8400
tccaccatgt ataaggttga gctatgtctc ttattcctgg acaccatact cagecatate 8460
tggtccacac attaacagct ggatgacctt gaagaagctt cacccactet gttecctcage 8520
tttcccttca gtgggatgat atcaactgga caacaggatg tgcgattctt ttagttccag 8580
ccttccagga tgttttcact cccetgtttg ttgttgtagg atggtattac ctccacctte 8640
ccaccttcece tatgeocecotgg tteotgtetece tgtgectege tectgaaagtg gatgagacct 8700
acaattcctg tcctggtagt tctcctaatg aacacactga agcacgagga agctgagatt 8760
tttgttgeta catgagagca tggaggcctc ttagggagag aggaggttca gagactccta 8820
ggctcetggt ggageoccccac tcatggeett gttcatttte cctgeoceccete agcaacacte 8880
ctattgacct ggagracagg tatcctgggg aaagtgaggg aaatatggac atcacatgga 8940
acaacatcca ggagactcag gcctctagga gtaactgggt agtgtgcatc ctggggaaag 9000
tgagggaaat atggacatca catggaacaa catccaggag actcaggcct ctaggagtaa 9060
ctgggtagtg tgcatcctgg ggaaagtgag ggaaatatgg acatcacatg gaacaacatc 9120
caggagactc aggcctctag gagtaactgg gtagtgtgca tcctggggaa agtgagggaa 9180
atatggacat cacatggaac aacatccagg agactcaggc ctctaggagt aactgggtag 9240
tgtgcttggt ttaatcttct atttacctgec agaccaggaa gatgagacct ctctgecett 9300
ctgacctcgg gattttagtt ttgtggggac caggggagat agaaaaatac ccggggtctc 9360
ttcattattg ctgcttcete ttctattaac ctgaccctece cctetgttet tcceccagaaa 9420
agatagatgt ggtacccatt gagcctcatg ctctgttctt gggaatccat ggagggaaga 9480
tgtgcctgtc ctgtgtcaag tctggtgatg agaccagact ccagctggag gtaaaaacat 9540
gctttggatc tcaaatcacc ccaaaaccca gtggcttgaa acaaccaaaa ttttttetta 9600
tgattctgtg ggttgaccag gattagctgg gtagttctgt tccatgtggt ggaacatgct 9660
ggggtcactt tggaagctgc attcagcaga gtgccaggct tgcgctggge atccaaggtg 9720
gtccctcatc ctccaggecte tectttccatg tgatctctca gtgtttaaga gttagttgga 9780
gcttccttac agcatggecgg ctgacttcca aaagggatta ttccaaaaag agcctcaaca 9840
tgcaggcgct tattatgact tctgcttgca tcatcctatt ggccaaagcc agtcacgtgg 9900
ctaagtctag ccccctgtga gaggagactg cataagagtg tgaacaccag gagacacggt 9960
cactgggggc caccactgta accatctacc acaggacctg aatctctgtg tgctactcce 10020
ttgctcaagg gcccccctac ccacgcagac ctgctgtctt ctagcaaagce ccatcctcag 10080
gacctttctc ttccaatcct tattgactca aattgattag ttggtgctcc acccagagcc 10140
ctgtgctcct ttatctcatg taatgttaat gggtttccca gccctgggaa aacatggett 10200
tgtctcaggg gcttgctgga tgcaacctta acctcaatgt gagtggccat actgtggcac 10260
tgtcccatce ctcaccaggg acactgttct ggagggtgac tgcctgttct gtgaggagtg 10320
gggatggcta ggacattgca tggaacacac caccacccca tcttctcaga gctcaaaccce 10380

tgacagaaca ccagctccac aggccttggc ttctgctgat ggtgccgtgt atttaccaga 10440
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-continued

cttagtggte caaggccaga gtggcagatt tcccaaagtc aaggtgtgac agtgggacag 10500
cctetttgtg tetttgetgt cctaagaaac ctgggecagg ccaggegecag tggetcacge 10560
cttgtaatce cagcactttg agaggccaag gtgggcagat cacgaggtca ggagtttgag 10620
accagcctgg ccaacattgg tgaaaccctg tctctattaa aaatagaaaa cattagacag 10680
gtgtggtggt gcatgecctgt aatcccaget actcaggagg ctgaggcagg agaatcgett 10740
gaacccagga ggtggaggtt gcagtgagcc gagattgtgc cactgcactc cagcctagge 10800
gacagagcaa gactccgtct cgggaaaatt aattaataaa taaataaacc taggtcccag 10860
agtcccacag aatggcagac aggagcacct gggggctttt agggtatgge atttcccctg 10920
tactaactct gggctgtcca gaggcgattt catggecgtgg agtggagagg gaggcagcac 10980
aggacttcct aggcctcage tctcacctge ccatcttttg atttccagge agttaacate 11040
actgacctga gcgagaacag aaagcaggac aagcgcttcg ccttcatceg ctcagacagt 11100
ggccccacca ccagttttga gtctgecgec tgcceceggtt ggttcocctetg cacagegatg 11160
gaagctgacc agcccgtcag cctcaccaat atgcctgacg aaggcogtcat ggtcaccaaa 11220
ttctacttcc aggaggacga gtagtactgc ccaggcctge ctgttcccat tettgecatgg 11280
caaggactgc agggactgcc agtccccetg ccccaggget cccggetatg ggggcactga 11340
ggaccagcca ttgaggggtg gaccctcaga aggcgtcaca acaacctggt cacaggactc 11400
tgecctcctet tcaactgacc agectccatg ctgectccag aatggtcottt ctaatgtgtg 11460
aatcagagca cagcagcccc tgcacaaagc ccttccatgt cgocctctgeca ttcaggatca 11520
aaccccgacc acctgcccaa cctgetctcc tettgecact gecteottect ceoctcattce 11580
accttcccat gccctggatce catcaggcca cttgatgacc cccaaccaag tggctcccac 11640
accctgtttt acaaaaaaga aaagaccagt ccatgaggga ggtttttaag ggtttgtgga 11700
aaatgaaaat taggatttca tgattttttt ttttcagtcc ccgtgaagga gagcccttca 11760
tttggagatt atgttctttc ggggagaggc tgaggactta aaatattcct gcatttgtga 11820
aatgatggtg aaagtaagtg gtagcttttc cctteottttt cttetttttt tgtgatgtce 11880
caacttgtaa aaattaaaag ttatggtact atgttagccc cataattttt tttttccttt 11940
taaaacactt ccataatctg gactcctctg tccaggcact gctgcccage ctccaagctc 12000
catctccact ccagattttt tacagctgcc tgcagtactt tacctcctat cagaagtttc 12060
tcagctccca aggctctgag caaatgtgge tcctgggggt tctttcttce tctgetgaag 12120
gaataaattg ctccttgaca ttgtagagct tctggcactt ggagacttgt atgaaagatg 12180
gctgtgeccte tgcctgtcte cccaccaggc tgggagctct gcagagcagg aaacatgact 12240
cgtatatgtc tcaggtccct gcagggccaa gcacctagcc tcgctcttgg caggtactca 12300
gcgaatgaat gctgtatatg ttgggtgcaa agttccctac ttcctgtgac ttcagctctg 12360
ttttacaata aaatcttgaa aatgcctata ttgttgacta tgtccttgge cttgacagge 12420
tttgggtata gagtgctgag gaaactgaaa gaccaatgtg tyttycttac cccagaggct 12480
ggcgcctgge ctcttectctg agagttcttt tcttccttca gectcactct ccctggataa 12540
catgagagca aatctctctg cgggg 12565
<210> SEQ ID NO 2

<211> LENGTH: 177
<212> TYPE: PRT



US 2003/0187335 Al

36

Oct. 2, 2003

-continued

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

His Leu Ile Thr

10

Met Glu
1

Ile Cys Gly Leu Arg Ser

Phe Phe His Glu Thr Ile Pro Ser

20

Leu Cys

25

Arg Gly

Gln Ala Phe Ile

40

Val Gln

45

Met
35

Ser Lys Arg Trp Asp Asn

Gln Val Ala Leu Gln

60

Leu
55

Leu Asn Asn

50

Tyr Arg Gly Tyr

Val
65

Glu Glu Ile Val Val Pro Ile Glu

75

Asn Leu Lys

70

Asp

Leu Phe Leu Gly Ile His Gly Gly Lys Met Cys Leu Ser

Glu
100

Thr Gln Leu Glu Ala Val Asn

105

Ser Gly Asp Arg Leu

Glu
115

Gln Phe Ala Phe

125

Leu Ser Asn Arg Lys Asp

120

Lys Arg

Thr Thr Phe Glu Ala Ala

140

Ser Ser

135

Ser Pro

130

Asp Gly Cys

Phe
145

Thr Ala Met Glu Ala Gln vVal

150

Pro Ser

155

Leu Cys Asp

Met Pro Asp Glu Gly Val Met Val Thr Phe Phe

165

Lys
170

Tyr

Glu

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

SEQ ID NO 3

LENGTH: 31

TYPE: DNA

ORGANISM: Homo sapiens
<400>

SEQUENCE: 3

caaccaacta gttgccggat acttgcaagg a

Leu

Arg

30

Lys

Gly

Pro

Cys

Ile

110

Ile

Pro

Leu

Gln

Leu Leu

15

Lys Ser

Thr Phe
Asn

Pro

Ala
80

His

Val Lys

Thr Asp

Arg Ser

Gly Trp

Thr Asn

160

Glu
175

Asp

31

What is claimed is:

1. A method for identifying a subject as a candidate for a
particular clinical course of therapy to treat a vascular
disease or disorder comprising the steps of:

a) obtaining a nucleic acid sample from the subject;

b) determining the identity of the nucleotides present at
nucleotide position 8006 of SEQ ID NO:1, or the
complement thereof; and

¢) identifying the subject as a candidate for a particular
clinical course of therapy based on the identity the
nucleotides present at nucleotide position 8006 of SEQ
ID NO:1, or the complement thereof.

2. The method of claim 1, wherein the clinical course of
therapy is use of a medical device.

3. The method of claim 1, wherein the clinical course of
therapy is use of a surgical procedure.

4. The method of claim 2, wherein said medical device is
selected from the group consisting of: a defibrillator, a stent,
a device used in coronary revascularization, a pacemaker,
and any combination thereof.

5. The method of claim 2, wherein said medical device is
used in combination with a modulator of IL1IRN gene
expression or ILIRN polypeptide activity.

6. The method of claim 3, wherein said surgical procedure
is selected from the group comsisting of: percutaneous
transluminal coronary angioplasty, laser angioplasty,
implantation of a stent, coronary bypass grafting, implanta-
tion of a defibrillator, implantation of a pacemaker, and any
combination thereof.

7. A method for identifying a subject who is a candidate
for further diagnostic evaluation for a vascular disease or
disorder comprising the steps of:

a) obtaining a nucleic acid sample from the subject;

b) determining the identity of the nucleotides present at
nucleotide position 8006 of SEQ ID NO:1, or the
complement thereof; and

¢) identifying the subject as a subject who is a candidate
for further diagnostic evaluation for a vascular disease
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or disorder based on the identity of the nucleotides
present at nucleotide position 8006 of SEQ ID NO:1, or
the complement thereof.

8. The method of claim 7, wherein said further diagnostic
evaluation consists of use of one or more vascular imaging
devices.

9. The method of claim 8, wherein said vascular imaging
device is selected from the group consisting of: angiography,
cardiac ultrasound, coronary angiogram, magnetic reso-
nance imagery, nuclear imaging, CT scan, myocardial per-
fusion imagery, electrocardiogram, and any combination
thereof.

10. The method of claim 7, wherein further diagnostic
evaluation is selected from the group consisting of: genetic
analysis, familial health history analysis, lifestyle analysis,
exercise stress tests, and any combination thereof.

11. A method for selecting a clinical course of therapy to
treat a subject who is at risk for developing a vascular
disease or disorder comprising the steps of:

a) obtaining a nucleic acid sample from the subject;

b) determining the identity of the nucleotides present at
nucleotide position 8006 of SEQ ID NO:1, or the
complement thereof; and

¢) selecting a clinical course of therapy for treatment of a
subject who is at risk for developing a vascular disease
or disorder based on the identity of the nucleotides
present at nucleotide position 8006 of SEQ ID NO:1, or
the complement thereof.

12. The method of claim 11, wherein the clinical course
of therapy comprises use of a medical device for treating a
vascular disease or disorder.

13. The method of claim 12, wherein said medical device
is selected from the group consisting of: a defibrillator, a
stent, a device used in coronary revascularization, a pace-
maker, and any combination thereof.

14. The method of claim 12, wherein said medical device
is used in combination with a modulator of modulators of
ILIRN gene expression or ILIRN polypeptide activity.

15. The method of claim 11, wherein said clinical course
of therapy is use of a surgical procedure.

16. The method of claim 15, wherein said surgical pro-
cedure is selected from the group consisting of: percutane-
ous transluminal coronary angioplasty, laser angioplasty,
implantation of a stent, coronary bypass grafting, implanta-
tion of a defibrillator, implantation of a pacemaker, and any
combination thereof.

17. A method for determining whether a subject will
benefit from implantation of a stent comprising the steps of:

a) obtaining a nucleic acid sample from the subject;

b) determining the identity of the nucleotides present at
nucleotide position 8006 of SEQ ID NO:1, or the
complement thereof, and

¢) determining whether a subject will benefit from
implantation of a stent based on the identity of the
nucleotides present at nucleotide position 8006 of SEQ
ID NO:1, or the complement thereof.
18. A method for determining whether a subject will
benefit from use of a vascular imaging procedure comprising
the steps of:
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a) obtaining a nucleic acid sample from the subject;

b) determining the identity of the nucleotides present at
nucleotide position 8006 of SEQ ID NO:1, or the
complement thereof; and

¢) determining whether a subject will benefit from use of
a vascular imaging procedure based on the identity of
the nucleotides present at nucleotide position 8006 of
SEQ ID NO:1, or the complement thereof.

19. The method of claim 18, wherein said vascular
imaging procedure is selected from the group consisting of
angiography, cardiac ultrasound, coronary angiogram, mag-
netic resonance imagery, nuclear imaging, CT scan, myo-
cardial perfusion imagery, electrocardiogram, and any com-
bination thereof.

20. A method for determining whether a subject will
benefit from a surgical procedure comprising the steps of:

a) obtaining a nucleic acid sample from the subject;

b) determining the identity of the nucleotides present at
nucleotide position 8006 of SEQ ID NO:1, or the
complement thereof; and

¢) determining whether a subject will benefit from a
surgical procedure based on the identity of the nucle-
otides present at nucleotide position 8006 of SEQ ID
NO:1, or the complement thereof.

21. The method of claim 20, wherein said surgical pro-
cedure is selected from the group consisting of percutaneous
transluminal coronary angioplasty, laser angioplasty,
implantation of a stent, coronary bypass grafting, implanta-
tion of a defibrillator, implantation of a pacemaker, and any
combination thereof.

22. A method for selecting an effective vascular imaging
device as a diagnostic tool in a subject comprising the steps
of:

a) obtaining a nucleic acid sample from a subject;

b) determining the identity of the nucleotides present at
nucleotide position 8006 of SEQ ID NO:1, or the
complement thereof; and

¢) selecting an effective vascular imaging device as a
diagnostic tool for said subject based on the identity of
the nucleotides present at nucleotide position 8006 of
SEQ ID NO:1, or the complement thereof.

23. The method of claim 22, wherein said vascular
imaging device is selected from the group consisting of:
angiography, cardiac ultrasound, coronary angiogram, mag-
netic resonance imagery, nuclear imaging, CT scan, myo-
cardial perfusion imagery, electrocardiogram, and any com-
bination thereof.

24. A computer readable medium for storing instructions
for performing a computer implemented method for deter-
mining whether or not a subject has a predisposition to a
vascular disease or disorder, said instructions comprising the
functionality of:

obtaining information from the subject indicative of the
presence or absence of the polymorphic region of an
IL1RN gene, and

based on the presence or absence of the polymorphic
region of an ILIRN gene, determining whether or not
the subject has a predisposition to a vascular disease or
disorder.
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25. A computer readable medium for storing instructions
for performing a computer implemented method for identi-
fying a predisposition to a vascular disease or disorder, said
instructions comprising the functionality of:

obtaining information regarding the presence or absence
of the polymorphic region of an IL1IRN gene, and

based on the presence or absence of the polymorphic
region of an ILIRN gene, identifying a predisposition
to a vascular disease or disorder.

26. An electronic system comprising a processor for
determining whether or not a subject has a predisposition to
a vascular disease or disorder, said processor implementing
the functionality of:

obtaining information from the subject indicative of the
presence or absence of the polymorphic region of an
IL1RN gene, and

based on the presence or absence of the polymorphic
region of an IL1RN gene, determining whether or not
the subject has the predisposition to a vascular disease
or disorder.

27. An electronic system comprising a processor for
performing a method for identifying a predisposition to a
vascular disease or disorder in a subject, said processor
implementing the functionality of:

obtaining information from the subject indicative of the
presence or absence of the polymorphic region of an
ILIRN gene, and

based on the presence or absence of the polymorphic
region of an ILIRN gene, performing a method for
identifying a predisposition to a vascular disease or
disorder associated with the polymorphic region.

28. The electronic system of claims 26 or 27, wherein said
processor further implements the functionality of receiving
phenotypic information associated with the subject.

29. The electronic system of claims 26 or 27, wherein said
processor further implements the functionality of acquiring
from a network phenotypic information associated with the
subject.

30. A network system for identifying a predisposition to
a vascular disease or disorder in response to information
submitted by an individual, said system comprising means
for:

receiving data from the individual regarding the presence
or absence of the polymorphic region of an ILIRN
gene, and

based on the presence or absence of the polymorphic
region, determining whether or not the subject has the
predisposition to the vascular disease or disorder asso-
ciated with the polymorphic region.
31. A network system for identifying whether or not a
subject has a predisposition to a vascular disease or disorder,
said system comprising means for:

receiving information from the subject regarding the
polymorphic region of an ILIRN gene,

receiving phenotypic information associated with the sub-
ject,

acquiring additional information from the network, and
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based on one or more of the phenotypic information, the
polymorphic region, and the acquired information,
determining whether or not the subject has a pre-
disposition to a vascular disease or disorder associated
with a polymorphic region of an ILIRN gene.

32. The system of claims 30 and 31, wherein the network
system comprises a server and a work station operatively
connected to said server via the network.

33. A method for determining whether a subject has a
pre-disposition to a vascular disease or disorder associated
with a polymorphic region of an ILIRN gene, said method
comprising the steps of:

receiving information associated with the polymorphic
region of an ILIRN gene,

receiving phenotypic information associated with the sub-
ject,

acquiring information from the network corresponding to
an IL1RN gene, and

based on one or more of the phenotypic information, the
polymorphic region, and the acquired information,
determining whether the subject has a pre-disposition
to a vascular disease or disorder associated with a
polymorphic region of an ILIRN gene.

34. A method for diagnosing or aiding in the diagnosis of
a vascular disease or disorder in a subject comprising the
steps of determining the ILIRN genetic profile of the
subject, thereby diagnosing or aiding in the diagnosis of a
vascular disease or disorder.

35. The method of claim 34, wherein determining the
subject’s ILIRN genetic profile comprises determining the
identity of the nucleotides present at nucleotide position
8006 of SEQ ID NO:1, or the complement thereof.

36. The method of claim 34, further comprising utilizing
a vascular imaging device to diagnose or aid in the diagnosis
of a vascular disease or disorder.

37. The method of claim 36, wherein the vascular imaging
device is selected from the group consisting of: angiography,
cardiac ultrasound, coronary angiogram, magnetic reso-
nance imagery, nuclear imaging, CT scan, myocardial per-
fusion imagery, electrocardiogram, and any combination
thereof.

38. Amethod for selecting the appropriate drug to admin-
ister to a subject who has, or is at risk of developing, a
vascular disease or disorder, comprising determining the
molecular structure of at least a portion of an ILIRN gene
of the subject.

39. The method of claim 38, wherein determining the
molecular structure comprises determining the identities of
the allelic variants of at least one polymorphic region of the
IL1RN gene of the subject.

40. The method of claim 38, wherein determining the
molecular structure comprises determining the identities of
the allelic variants of at least one polymorphic region of the
IL1RN gene of the subject.

41. A method for treating a subject having a disease or
condition associated with a specific allelic variant of a
polymorphic region of an ILIRN gene, comprising the steps
of:
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(a) determining the identity of an IL1RN allelic variant;
and

(b) administering to the subject a compound that modu-

lates IL1RN gene expression or protein activity.

42. The method of claim 41, wherein the specific allelic
variant comprises a nucleotide sequence selected from the
group comsisting of SEQ ID NO:3, or the complement
thereof.

43. A method of diagnosing or aiding in the diagnosis of
a vascular disease in a subject comprising the steps of:

(a) obtaining a nucleic acid sample from the subject; and

(b) determining the identity of the nucleotides at nucle-
otide position 8006 of SEQ ID NO:1, or the comple-
ment thereof,

wherein the presence of one copy of a thymidine allele
and one copy of a cytidine allele at position 8006, or the
complement thereof, is indicative of increased likeli-
hood of a vascular disease in the subject as compared
with a subject having any other combination of these
alleles.

44. The method of claim 43, wherein the vascular discase
is selected from the group consisting of atherosclerosis,
coronary artery disease, myocardial infarction, ischemia,
stroke, peripheral vascular discases, venous thromboembo-
lism and pulmonary embolism.

45. The method of claim 44, wherein the vascular disease
is myocardial infarction.

46. The method of claim 44, wherein the vascular disease
is coronary artery discase.

47. A method for predicting the likelihood that a subject
will have a vascular disease, comprising the steps of:

(a) obtaining a nucleic acid sample from the subject; and

(b) determining the identity of the nucleotides at nucle-
otide position 8006 10 of SEQ ID NO:1, or the comple-
ment thereof,

wherein the presence of one copy of a thymidine allele
and one copy of a cytidine allele at position 8006, or the
complement thereof, is indicative of increased likeli-
hood of a vascular disease in the subject as compared
with a subject having any other combination of these
alleles.

48. The method of claim 47, wherein the vascular discase
is selected from the group consisting of atherosclerosis,
coronary artery disease, myocardial infarction, ischemia,
stroke, peripheral vascular discases, venous thromboembo-
lism and pulmonary embolism.

49. The method of claim 48, wherein the vascular disease
is myocardial infarction.

50. The method of claim 48, wherein the vascular disease
is coronary artery discase.

51. An isolated nucleic acid molecule comprising a nucle-
otide sequence comprising an allelic variant of a polymor-
phic region of an IL1RN gene, and allelic variants in linkage
disequilibrium therewith, or the complement thereof,
wherein the allelic variant differs from the reference
sequence set forth in SEQ ID NO:1, and wherein the allelic
variant is associated with vascular disease.

52. AKkit comprising probes or primers which are capable
of hybridizing to the nucleic acid molecule of one of claim
51.
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53. The kit of claim 52, wherein the probes or primers
comprise a nucleotide sequence from about 15 to about 30
nucleotides.

54. The kit of claim 53, wherein the probes or primers are
labeled.

55. A method for determining the identity of one or more
allelic variants of a polymorphic region of an ILIRN gene
in a nucleic acid obtained from a subject, comprising con-
tacting a sample nucleic acid from the subject with probes or
primers having sequences which are complementary to an
IL1IRN, wherein the sample comprises an ILIRN gene
sequence, thereby determining the identity of one or more of
the allelic variants.

56. The method of claim 55, wherein the probes or
primers are capable of hybridizing to an allelic variant of a
polymorphic region, and wherein the allelic variant differs
from the reference sequence set forth in SEQ ID NO:1.

57. The method of claim 55, wherein determining the
identity of the allelic variant comprises determining the
identity of at least one nucleotide of the polymorphic region
of an IL1RN gene.

58. The method of claim 55, wherein determining the
identity of the allelic variant consists of determining the
nucleotide content of the polymorphic region.

59. The method of claim 55, wherein determining the
nucleotide content comprises sequencing the nucleotide
sequence.

60. The method of claim 55, wherein determining the
identity of the allelic variant comprises performing a restric-
tion enzyme site analysis.

61. The method of claim 55, wherein determining the
identity of the allelic variant is carried out by single-stranded
conformation polymorphism.

62. The method of claim 55, wherein determining the
identity of the allelic variant is carried out by allele specific
hybridization.

63. The method of claim 55, wherein determining the
identity of the allelic variant is carried out by primer specific
extension.

64. The method of claim 55, wherein determining the
identity of the allelic variant is carried out by an oligonucle-
otide ligation assay.

65. The method of claim 55, wherein the probe or primer
comprises a nucleotide sequence from about 15 to about 30
nucleotides.

66. An Internet-based method for assessing a subject’s
risk for vascular disease, the method comprising:

a) analyzing biological information from a subject indica-
tive of the presence or absence of a polymorphic region
of ILIRN;

b) providing results of the analysis to the subject via the
Internet, wherein the presence of a polymorphic region
of IL1RN indicates an increased risk for vascular
disease.

67. A method of assessing a subject’s risk for vascular

disease, the method comprising:

a) obtaining biological information from the individual;

b) analyzing the information to obtain the subject’s
ILIRN genetic profile;

¢) representing the ILIRN genetic profile information as
digital genetic profile data;
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d) electronically processing the ILIRN digital genetic
profile data to generate a risk assessment report for
vascular disease, wherein the presence of a polymor-
phic region of IL1RN indicates an increased risk for
vascular disease; and

¢) displaying the risk assessment report on an output
device.
68. A method of assessing a subject’s risk for vascular
disease, the method comprising:

a) obtaining the subject’s ILIRN genetic profile informa-
tion as digital genetic profile data;

b) electronically processing the ILIRN digital genetic
profile data to generate a risk assessment report for
vascular disease, wherein the presence of a polymor-
phic region of IL1RN indicates an increased risk for
vascular disease; and

¢) displaying the risk assessment report on an output

device.

69. The method of claims 67 or 68, further comprising the
step of using the risk assessment report to provide medical
advice.

70. The method of claims 67 or 68, wherein additional
health information is provided.

71. The method of claim 70, wherein the additional health
information comprises information regarding one or more of
age, seX, ethnic origin, diet, sibling health, parental health,
clinical symptoms, personal health history, blood test data,
weight, and alcohol use, drug use, nicotine use, and blood
pressure.

72. The method of claim 68, wherein the IL1RN digital
genetic profile data are transmitted via a communications
network to a medical information system for processing.

73. The method of claim 72, wherein the communications
network is the Internet.

74. A medical information system for assessing a sub-
ject’s risk for vascular disease comprising:

a) means for obtaining biological information from the
individual to obtain an IL1RN genetic profile;

b) means for representing the ILIRN genetic profile as
digital molecular data;

¢) means for electronically processing the IL1IRN digital
genetic profile to generate a risk assessment report for
vascular disease; and

d) means for displaying the risk assessment report on an
output device, wherein the presence of a polymorphic
region of IL1RN indicates an increased risk for vascu-
lar disease.

75. A medical information system for assessing a sub-

ject’s risk for vascular disease comprising:

a) means for representing the subject’s ILIRN genetic
profile data as digital molecular data;

b) means for electronically processing the ILIRN digital
genetic profile to generate a risk assessment report for
vascular disease; and

¢) means for displaying the risk assessment report on an
output device, wherein the presence of a polymorphic
region of IL1RN indicates an increased risk for vascu-
lar disease.
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76. A computerized method of providing medical advice
to a subject comprising:

a) analyzing biological information from a subject to
determine the subject’s ILIRN genetic profile;

b) based on the subject’s ILIRN genetic profile, deter-
mining the subject’s risk for vascular discase;

¢) based on the subject’s risk for vascular disease, elec-
tronically providing medical advice to the subject.
77. A computerized method of providing medical advice
to a subject comprising:

a) based on the subject’s ILIRN genetic profile, deter-
mining the subject’s risk for vascular disease;

b) based on the subject’s risk for vascular disease, elec-

tronically providing medical advice to the subject.

78. The method of claims 76 or 77, wherein the medical
advice comprises one or more of the group consisting of
further diagnostic evaluation, administration of medication,
or lifestyle change.

79. The method of claims 76 or 77, wherein additional
health information is obtained from the subject.

80. The method of claim 79, wherein the additional health
information comprises information regarding one or more of
age, sex, ethnic origin, diet, sibling health, parental health,
clinical symptoms, personal health history, blood test data,
weight, and alcohol use, drug use, nicotine use, and blood
pressure.

81. A method for self-assessing risk for a vascular disease
comprising

a) providing biological information for genetic analysis;

b) accessing an electronic output device displaying results
of the genetic analysis, thereby self-assessing risk for a
vascular disease, wherein the presence of a polymor-
phic region of IL1RN indicates an increased risk for
vascular disease.

82. A method for self-assessing risk for a vascular disease
comprising accessing an electronic output device displaying
results of a genetic analysis of a biological sample, wherein
the presence of a polymorphic region of IL RN indicates an
increased risk for vascular discase, thereby self-assessing
risk for a vascular disease.

83. A method of self-assessing risk for vascular disease,
the method comprising

a) providing biological information;

b) accessing IL1RN digital genetic profile data obtained
from the biological information, the IL1RN digital
genetic profile data being displayed via an output
device, wherein the presence of a polymorphic region
of IL1IRN indicates an increased risk for vascular
disease.

84. A method of self-assessing risk for vascular disease,
the method comprising accessing ILIRN digital genetic
profile data obtained from biological information, the
IL1RN digital genetic profile data being displayed via an
output device, wherein the presence of a polymorphic region
of IL1RN indicates an increased risk for vascular disease.

85. The method of claims 82 or 84, wherein the electronic
output device is accessed via the Internet.

86. The method of claims 82 or 84, wherein additional
health information is provided.
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87. The method of claim 86, wherein the additional health
information comprises information regarding one or more of
age, sex, ethnic origin, diet, sibling health, parental health,
clinical symptoms, personal health history, blood test data,
weight, and alcohol use, drug use, nicotine use, and blood
pressure.

88. The method of any of claims 81, 82, 83, or 84, wherein
the biological information is obtained from a sample from an
individual at a laboratory company.

89. The method of claim 88, wherein the laboratory
company processes the biological sample to obtain ILIRN
genetic profile data, represents at least some of the ILIRN
genetic profile data as digital genetic profile data, and
transmits the IL1RN digital genetic profile data via a com-
munications network to a medical information system for
processing.

90. The method of any of claims 81, 82, 83, or 84, wherein
the biological information is obtained from a sample from an
individual at a draw station, wherein the draw station
processes the biological sample to obtain ILIRN genetic
profile data, and transfers the data to a laboratory company.

91. The method of claim 90, wherein the laboratory
company represents at least some of the ILIRN genetic
profile data as digital genetic profile data, and transmits the
ILIRN digital genetic profile data via a communications
network to a medical information system for processing.

92. A method for a health care provider to generate a
personal health assessment report for an individual, the
method comprising counseling the individual to provide a
biological sample; authorizing a draw station to take a
biological sample from the individual and transmit molecu-
lar information from the sample to a laboratory company,
wherein the molecular information comprises the presence
or absence of a polymorphic region of ILIRN; requesting
the laboratory company to provide digital molecular data
corresponding to the molecular information to a medical
information system to electronically process the digital
molecular data and digital health data obtained from the
individual to generate a health assessment report; receiving
the health assessment report from the medical information
system; and providing the health assessment report to the
individual.

93. A method for a health care provider to generate a
personal health assessment report for an individual, the
method comprising requesting a laboratory company to
provide digital molecular data corresponding to the molecu-
lar information derived from a biological sample from the
individual to a medical information system to electronically
process the digital molecular data and digital health data
obtained to generate a health assessment report; receiving
the health assessment report from the medical information
system; and providing the health assessment report to the
individual.

94. A method of assessing the health of an individual, the
method comprising: obtaining health information from the
individual using an input device; representing at least some
of the health information as digital health data; obtaining
biological information from the individual, wherein the
information comprises the presence or absence of a poly-
morphic region of IL1RN; representing at least some of the
information as digital molecular data; electronically pro-
cessing the digital molecular data and digital health data to
generate a health assessment report; and displaying the
health assessment report on an output device.
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95. The method of claim 94, wherein electronically pro-
cessing the digital molecular data and digital health data to
generate a health assessment report comprises using the
digital molecular data and digital health data as inputs for an
algorithm or a rule-based system that determines whether
the individual is at risk for a specific disorder.

96. The method of claim 94, wherein the individual has or
is at risk of developing vascular disease, and wherein
electronically processing the digital molecular data and
digital health data to generate a health assessment report
comprises using the digital molecular data and digital health
data as inputs for an algorithm or a rule-based system that
determines the individual’s prognosis.

97. The method of claim 94, wherein electronically pro-
cessing the digital molecular data and digital health data
comprises using the digital molecular data and digital health
data as inputs for an algorithm or a rule-based system based
on one or more databases comprising stored digital molecu-
lar data and/or digital health data relating to one or more
disorders.

98. The method of claim 94, wherein electronically pro-
cessing the digital molecular data and digital health data
comprises using the digital molecular data and digital health
data as inputs for an algorithm or a rule-based system based
on one or more databases comprising (i) stored digital
molecular data and/or digital health data from a plurality of
healthy individuals, and (ii) stored digital molecular data
and/or digital health data from one or more pluralities of
unhealthy individuals, each plurality of individuals having a
specific disorder.

99. The method of either of claims 97 or 98, wherein at
least one of the databases is a public database.

100. The method of claim 94, wherein the digital health
data and digital molecular data are transmitted via a com-
munications network to a medical information system for
processing.

101. The method of claim 100, wherein the communica-
tions network is the Internet.

102. The method of claim 100, wherein the input device
is a keyboard, touch screen, hand-held device, telephone,
wireless input device, or interactive page on a website.

103. The method of claim 94, wherein the health assess-
ment report comprises a digital molecular profile of the
individual.

104. The method of claim 94, wherein the health assess-
ment report comprises a digital health profile of the indi-
vidual.

105. The method of claim 94, wherein the molecular data
comprises nucleic acid sequence data, and the molecular
profile comprises a genetic profile.

106. The method of claim 94, wherein the molecular data
comprises protein sequence data, and the molecular profile
comprises a proteomic profile.

107. The method of claim 94, wherein the molecular data
comprises information regarding one or more of the absence,
presence, or level, of one or more specific proteins, polypep-
tides, chemicals, cells, organisms, or compounds in the
individual’s biological sample.

108. The method of claim 94, wherein the health infor-
mation comprises information relating to one or more of age,
sex, ethnic origin, diet, sibling health, parental health, clini-
cal symptoms, personal health history, blood test data,
weight, and alcohol use, drug use, nicotine use, and blood
pressure.
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109. The method of claim 94, wherein the health infor-
mation comprises current and historical health information.

110. The method of claim 94, further comprising obtain-
ing a second set of biological information at a time after
obtaining the first set of biological information; processing
the second set of biological information to obtain a second
set of information; representing at least some of the second
set of information as digital second molecular data; and
processing the molecular data and second molecular data to
generate a health assessment report.

111. The method of claim 110, further comprising obtain-
ing second health information at a time after obtaining the
health information; representing at least some of the second
health information as digital second health data and pro-
cessing the molecular data, health data, second molecular
data, and second health data to generate a health assessment
report.

112. The method of claim 94, wherein the health assess-
ment report provides information about the individual’s
predisposition for vascular disease and options for risk
reduction.

113. The method of claim 112, wherein the options for
risk reduction comprise one or more of diet, exercise, one or
more vitamins, one or more drugs, cessation of nicotine use,
and cessation of alcohol use.

114. The method of claim 94, wherein the health assess-
ment report provides information about treatment options
for a particular disorder.

115. The method of claim 1114, wherein the treatment
options comprise one or more of diet, one or more drugs,
physical therapy, and surgery.
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116. The method of claim 94, wherein the health assess-
ment report provides information about the efficacy of a
particular treatment regimen and options for therapy adjust-
ment.

117. The method of claim 94, further comprising storing
the molecular data.

118. The method of claim 117, further comprising build-
ing a database of stored molecular data from a plurality of
individuals.

119. The method of claim 94, further comprising storing
the molecular data and health data.

120. The method of claim 119, further comprising build-
ing a database of stored molecular data and health data from
a plurality of individuals.

121. The method of claim 119, further comprising build-
ing a database of stored digital molecular data and/or digital
health data from a plurality of healthy individuals, and
stored digital molecular data and/or digital health data from
one or more pluralities of unhealthy individuals, each plu-
rality of individuals having a specific disorder.

122. The method of claim 121, further comprising build-
ing a database of stored molecular data and health data from
a plurality of individuals.

123. The method of claim 121, further comprising build-
ing a database of stored digital molecular data and/or digital
health data from a plurality of healthy individuals, and
stored digital molecular data and/or digital health data from
one or more pluralities of unhealthy individuals, each plu-
rality of individuals having a specific disorder.
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