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who is at risk for developing, a vascular disease or disorder.
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cceggceactt
acgcctaget
ggtcttgaga
tgtttceccaa
cacacacctt
tcacctgace
atggccactg
ceecteeccee
ggaatgtcaa
ggctectcetg
ttttctecat
caaaccecge
ttcaatttet
agcccaggct
gcccecatgyg
gcaggaagtyg
gggatggcge
tggggtgtgg
gggtggggcce
gtgtggggtyg
gaggtgtggg
ggggcatgga
gtgtggggty
ggatggcgtyg
gtggggcatg
gtagggggty
gtggggggtyg
tggccttatg
aaacacggga
ttttgteetyg
agcccgeggg
tgaccgcectcece
cecattetgte
gcttttctga
ctccaagggt
tgtgggtgte
ccegggagtg
gtgggtgtcc
ceggaggcga
tgggtgtccce
cgggagtgtg
ggtgtccegg
ggagtgtggy
gtgteceggg
gagtgtgggt
tatcccagaa
agtgtgggtg
gtceggggge
gcgtgggtgt
acctcetgtg
tececgeetyg
gtgaaactga

ctcagtgagg
ggcctggtcet
tttgactcge
cttacattag
aacacctgca
ttteteetgt
gcggccaggt
atcectetgt
caggcagggyg
ccttetgett
aaacttggtg
cettgectecg
ttecettetag
ttggegggat
ccectgeetgt
cgcacagggt
ctggggcatg
aggatcgggg
tgggaaacag
tgggggatgg
ggatggggtyg
aaggcgtgtg
tcggggatgg
gggggtgtgyg
gccgagtggg
tggcgtgagg
ggctgtgagyg
acccecggceca
catgccgtgg
gggccecagtyg
gtggctactg
agcttggcect
¢cttecagat
tgcaaatctg
gtgggtgtec
ccgggggegt
tgggtgtcce
cgggagtgtg
gggtgtcceg
gg9g9gagtgg
ggtgtceegg
gagtgtgggt
tgtcecegggg
agtgtggygtg
gteeeggggy
gtgtgagtgt
tceocegaggggce
gtgggtgtece
cggggactge
aggactcgga
catcctcage
ttttaaagaa
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ctetgtgget
ggaggctctce
atgattgeta
gggtttggaa
cgctggcaac
ceeecccact
gcagctctcea
cacccttgga
cagcactgca
gggcttcagg
gaagggcagt
gacacccccea
aaaccagcat
tatttttcaa
gaggtcggac
gcteccaggce
9999atgggg
gtggggatgg
catgtggggc
ggcatggaaa
tgtggggtgt
gggtgcagag
ggcatggaaa
catggggatg
gctggggcetg
atggctagtg
gacagtgect
ccttectgece
aagccgggyc
ggggcaacat
cagtgcecce
tcectgggac
aatcgtgtgt
ctttcacecce
cgggagtgtg
gggtgtceccg
g99999agtgy
ggtgteccegg
ggagtgtggg
gtgtceceggg
gggcgtgggte
gtcceggggg
gcgtgggtgt
tceceggggge
cqgtgggtgte
ccegggggtyg
gtgggtatcc
¢gggggtgtg
agggacatgg
gtccgtgagt
ctecttecaa
aacaggcggt

cacctaagaa
ttcaaatatt
tgggacaagt
ttctagatcg
aaaaccgtcec
tgagctcagt
gctggggtgt
ggcagagaac
gagatttcat
gctgectgge
gggcaaatcc
tccaccagga
ccaggcacag
agaactttag
aagcgcaggg
tggggagcac
tgtgggaaac
cgtgtggggt
atggggtgtg
gggcgtgtgg
cggggatggyg
gatggggcat
gggtgtgtgg
gcacgtgtygg
ggaatggtga
g99cgtgggg
gggatgtggc
caggcggggt
ctcacagagg
cacctectte
caaggagggt
tggggtgcag
tcttcatcag
agggeggtea
ggtgtecegy
ggagtgtggg
gtgtceeggg
gggegtgggt
tgtccegggy
agtgtgggtg
gteceegggag
cgtgggtgte
ccegggagtg
gtgggtgtec
cegggagtygt
tgggtgtcce
cagaagtgtg
ggtgtcccgyg
gecteeccte
tcecacctcece
accagaccag
ggectttete

accagcctcece
tacatccaca
tttcatctge
tatttgaagt
gctetgeage
ggctgggcag
tcagaggacyg
tttgcecgte
catggtctcec
tgcaggtgeyg
aggagccage
gggttttctg
gaggggaggc
gagtgggtgg
agtctggggc
aggtagggga
ggcatgtggg
gtgggggatg
ggggtgaggt
ggtgcagggyg
gcatgtgggg
ggaggtcrgyg
ggtgtgggga
catggggatg
atggggcatg
atggcgtgtg
tgcagcecta
cgctaaggec
tgagcaggga
ceccteccatg
gttcectget
gcgattttat
gttttccteca
ceggetetge
gggcgtgggt
tgtccegggy
agtgtgggtg
gtceegggag
gcgtgggtgt
tceccaggggce
tgtgggtgtce
c€cggaggcga
tgggtgtccc
cggaggcgag
gggtgttcea
gg9ggcgtygg
agtgtcecccag
gggtcgtyggyg
ccactecectge
ttgagccega
ttctectaggg
tcggeeccac
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cttgecaggcea
cccaagatac
agtttaaatc
gttggtgcecca
acagctgggyg
caggggatgc
cetgtgteet
agtcccecatgg
caggccctea
tceggggagg
cegggettece
geggceteetg
ccttettggt
tgcttteetyg
ctctcagagt
cggtgcgtgg
gcgtagggga
ggccgtgggyg
gtgggaaagt
atggggcatg
tgtgggggat
ggcatggggt
tagggtcagg
g99atggygy
gggatagcga
gggatggcga
gctcacagca
tcaggaggag
ctgccactgg
gcaaagagcc
cgagaggaag
cttetttget
gttcttgaga
tcacaccagce
gtcccgggag
gcgtgggtgt
teccaggggac
tgtgggtgte
ccegggagty
gtgggtgtcc
ccggagcegag
gggtgtceccea
g9aggcgagg
ggtgtcccag
gaggcgagyy
gtgtceeggy
gggcgtgggt
tgtcceggga
cgeccaggge
ttetttggtg
gcgtcegacgt
gtggcccagt



3121 agcgctcacce
3181 actcgggcete
3241 gtcgtcececte
3301 agcccegcetce
3361 cgcgggetga
3421 cgtggtgcecc
3481 gaagagcggce
3541 ctecaccagee
3601 cggggttacg
3661 gaggatccgce
3721 gaggcgggaa

3781 gctgtegggg
3841 cggatctggce
3901 gctgcacgga
3961 cgcgceccegect
4021 gccecectteg
4081 gcagagaggc
4141 ggaggacacc
4201 cctgcgatgce
4261 cggtgggcege
4321 gcgtcctgca
4381 tggagaggga
4441 acgceggagayg
4501 gtgaaccagg
4561 acgcagcggc
4621 ccgetttect
4681 cgcatgccgg
4741 Llaacitcece
4801 cgcgegeggce
4861 acctcctcag
4921 ctcacgctca
4981 agggcacact
5041 cacacttcac
5101 cagggcacac
5161 acctccctcet
5221 cacaggacac
5281 cacccacagg
5341 ctcacacagg
5401 cacctcagtc
5461 actcacaggt
5521 tcaccatacc
5581 tacctcacac
5641 tctcacagga
5701 cacacctcac
5761 acctcacact
5821 tctgaggcaa
5881 ttttatacac
5941 gtttaagttc
6001 gctgtttgtg
6061 tgtcagaggt
6121 gacagaagag
6181 acccatagtt
6241 agaggaaagt
6301 cagttcatgg
6361 gcttgctcte
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ttecegteect
ctgceceaccy
cggaacgcge
gcctccteeco
ggcaggttceg
acagctcacyg
ctgcteggag
cegtettece
gaggggcceag
gcgaggtcetg
ggcggcagaa
gagcegggcea
cgcgagecacg
tttcecacgeg
tctectgecce
ccegetteeg
caggccggga
cagccaggcce
ceceegeegeyg
tteacggaac
ccggegecgg
gtgcaaggag
gacggtgagce
cecgegtgggg
gccecgcgegce
gggcgatgcec
ttttcacate
aaygyaylee
tcgcagaaqgg
ggcacgtgtc
cgggtceceace
tcacactcac
actcacgggt
ttcacactca
cacaggtcac
ctcacagagg

_acacctcaca

acacctcaca
ttacaggaca
caccttactc
tcacacagat
tcagggcaca
cacctcececte
actcacagga
caggacacct
aggctaacat
ctagttttga
aggtggccaa
gaatattttg
ggagctgtgg
tcagggttga
ccagatgtcc
ctggecttect
tgtgtccagt
ttgttecectte

tctteegege
gcceacagcyg
ctectgcgge
ggggcctecece
gcagcacgge
gcgeteecygyg
ctgagcgcac
atgggcaaaa
gagctgegge
gagctctcag
gcececaggace
ggggccgege
cggtgcgggt
cggttcacgt
ggcatcgacce
cgegtgecce
aggatgggcg
cgcgagcagc
tgggcegtgyg
tegecatttee
cgcgccaacg
gagcagtgct
ccagectegy
cegectgegt
gcgcetctcete
cccaccccca
agaaaatacg
cuecayiecee
gacgtggtga
ggggagaaac
tcacactacc
aggtcacctc
cacctcacac
caggtcacac
ctcacactca
tcacctcaca

gaggtcacct

aaggtcacct
actcacactce
tcacaggaca
cacctcatac
cttcacacte
tcacaggtca
tgcctcacac
catgctcaaa
gaccctttee
aagcatttet
cagtttctte
catctgctac
ctcagagcct
acctegggtg
tggggagggy
gagcecacce
gcttacegtt
agaagctgtt

tcagtaacca
tcecacctgag
ctctecagag
tecteceegect
gcecggggcy
gtgacggtce
ggggttgect
cggeggtcct
ggggggctgt
gggtcgcggg
gccaagagct
cteggecacca
ggagacgcag
gggccccagg
cgecagccteca
cgagcgegece
aacggggtgg
gcecgeteecce
ggecggtctcece
cagtettegt
cgttcctgga
ccttecgagga
ggegeeeeyge
ctetttggct
tgcgggggtce
ggcacgcgct
atttgcacaa
cyaaglceay
gaagctggcce
aacacttagg
aagatcacct
acactcacag
tccaagatca
ctcacacaga
caggacacct
cggggcacac
cacacccaca
cacacccaca
acaggtcacc
cctcacacag
tcacagatca
acaggtcaca
ccttacactc
tcacagaacc
gaagcctcac
agacaaattg
catctgttgt
agcaatcact
tgcaccctct
gtgtacctcg
ttectgacttg
ccaagattag
cgccagaccce

gggtgcetctyg
ctggatttct

atttaggccg
gcetettect
cecctecege
gcceccaggce
ggggtcactc
ccteggetgt
gccecctgggce
gtttgtccac
gctctcagga
ggacagaggg
ggcgaggaag
ggacgcgagg
ggatttggat
gggtgcccgg
cgtttaccyge
ctegggatea
ctgacccggg
tcctcecagga
gaggcactgg
aacccaggag
ggagctgcgg
ggcccgggag
geggacactyg
geggectgtg
gctttecegec
ctceceegtge
gcacacttag
gguageelyge
cacagcatgc
gaccctggga
caatagacgg
gacacctcac
cctaaagagg
Lcatcteatt
cacagaggtc
ttcacactca
.ggacaactca
ggacacctca
tatctcacag
ggcacacttc
cttcattcat
cctcacacag
atctcacact
acatctcata
actcacagga
aggatggtca
attctcacag
tttttctgtg
ccecegtatgt
tccecaggtece
ggagcaggaa
aagaaaccta
aggtccaagt
gtgaaggtgce
tacagtggtg
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ctectgeaga
cccagcaaag
gegtectete
ccgtcteect
tccaccacceyg
agggegtect
gtctctggec
aagtaacecgt
ccggecccag
gccecaageg
ceecggggete

cctgggaagqg
ttccgegggce

cacceggggce
ggcgececegea
gccceeggaa
agcacggcag
cgggcgggaa

gcggggcacg
gaagecccacyg

ccgggctceec
atcttcaagg
cacggcggcy
ggcggcgaac
cggggtgact

ggccgcecaceyg
ggtgtccccce

ycaleycaga
caccagcggc
ctttctccag
acactcacac
actcacagqg
acacctcaca
ctcacaggac
acctcacacc
ggtcacctca
cagaggtcac.
cactcatagg
gacacctcac
actccacagg
tctcacagga
atcatctcat
cacaggtecgce
tgcacaagac
ggtccagctyg
tgectageat
cacceoegtga
gagtgctttt
gtggccaccc
acagctcagc
atgtgtggtc
cctecagetee
ceceecaacce
atctcacgag
agtggatgat
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caccaccagt
gggaccagtyg
cctatatety
cactttgggt
cgggctgeag
agttggaaat
cccaaggttc
ctcagccetyg
ccacctagcet
ttgaggggtt
ccececcaacct
actgagtgga
cagagggacc
aattctccca
tacgagcccece
cacgeatgge
ceceaccatac
ccaacattcc
caaaggctac
acactgaatg
caagctggag
gagatctctyg
ccecgecggay
gctgecggtt
aggcgggcte
cgtcagttgyg
cactttceccc
caccagocay
gtteagacat
gtgccaagcect
ctgacccagg
tcagggtgtc
cggeggetgt
cgaggggtac
atgtcccagt
gacgggtggg
gtgggatctg
cctgggggcea
gccaagcaay
catgaatcta
aactcgtaaa
ctgcacttcece
caccetggec
aagaccttga
atctttaggt
aaagtgagca
accattgtct
caggcccagce
gggcctecca
tagtggcacy
gaatatcecat
cgaattgtgg
ctggettcayg
tggaagggaa
ccteccagete
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cctgcctgca
tgcctcecaagt
cttetgecte
cccatatttg
ggtgcaacaa
tggtctaggt
tgattatcag
gagactggec
aggtaccegt
tgtttttett
ccettgggtt
tacactcaca
agggacaagc
gaatgacgtg
gtgtccagag
tgacctcagt
atcacattgt
ctcaggcaag
cctttetetyg
agctetectyg
gaggctgaag
ctcagcccetg
tcectggactt
ctgcttctte
acggtggtac
gtctetgatt
caggctccea
yeaceeceea
gtggctecte
caggctctgt
ggcatggcca
cccttectgt
gagcagtact
tctctgetgg
cccagatgac
actggcctte
ggcaccaagg
atccctgaat
gcactatcte
cttcggecaca
ggctcectggg
aaaagcaggyg
acacagcctg
ttgaagcaga
agaatttcat
gagggeggtt
cctcagccag
cgaggcecectg
tagcctcggce
ttcatcccte
gtggaaaaat

ggggcaaggt
gattccaage

aatgggcagg
gcggeaccec

acccttcetea
ccatgccaga
cctgectteg
cagagggccc
cctggtgggyg
gacctttaaa
actcagtggce
cagttgagag
ttggtaaact
tttaaccatc
cagtaattca
ggtaccgttt
ttececttgt
tgacgagaac
gtttgatcag
ctcagecceect
cagctagacc
accttccaag
gcacagcagt
tgcagcagcec
agagaggctt
gtgcccagca
gctcagggec
tgtetgagec
gaggccagct
ggaaagtccc
tcagctgcetc
aalycaaccy
tgatccacgce
cacccacagc
ccecgggggce
ccecagacaa
gcagtgacca
cagacggggt
accagtccct
acatctactg

gtggcacadgg .

ggcctecaggce
acgtccaact
gccaatgtcet
aaaatgggat
acaccccaca
ggactcagcc
tcaaaactaa
tcacctteta
ttaagacgta
ccacttette
ccttecacca
ctcaaggect
acaaatctct
acctattcta
gtgccccaaa
¢ectygagggte
tcagcceaag
catgctttta

gcttactgac

atgggggctc
agggccggaa
tggggagetyg
tgtgtaggcec
teectteeag
cceettegeyg
tceetgtgte
tcececttete
tgaatattaa
ctagaaggac
attacagcaa
cetetectgt
gtgggaagta
ggctcaatga
ccagagctac
atccagecatg
ggcttagcgg
tcatccttga
attttettet
cctgetggte
gccctggtgt
acteccecttyg
catgaccagt
tggagaactg
ttggacactt
ggaagagtgg
cayccagcac
cttgteccttt
tecatgceccace
tggcgtctecg
ggatgaccag
cacgggcacc
gtcctgcaca
gtcccactag
agcactaact

ccagcagcga

ccecctgccaa
gceccactegce
gtactgactg
gtttctccaa
cccactgtet
tgccacctee
gcatgggatc
ctaaagtcaa
agccetetgt
aagggcetcet
ccectgggcee
ctecagaggat
gcatctttcet
gaaaaaagaa
ggggagtgtc
ttgaagcctt
ceccacaggcet

gtggggcaag

accagcccac
ctgcaaggac
ctgtgagacy
gtggaggtgg
gggcattcag
tctgaggtcet
gtcceggecece
cegtgtgecee
ctactttececa
attaatcaca
acatagaaat
aggatgcagg
ggggtcatgt
ctgccaaact
catagaccca
gcecgataatg
gctcaaggcee
tcatttceccea
ccacccaaga
ctaagcagaa
atctgggtcc
gcatcctgca
cccatgtcaa
gctgggacta
tctcagectcet
taccatcccec
tcaccctgga
tgecagecac
ggatcagtcc
ttccaggcag
ctgacccecca
ctgatctgtg
aagcgetect
cccacaggty
gattatctta
atgcactgac
ccagtgacta
cttetaggcea
aggaatcctce
ctgecccacte
accagcctgg
ctaaagaggc
tcgggcettee
aaaacaacac
acaacacatc
ttcctecaaa
catggeeggg
ctgggagctce
gggtgtttct
gacttttgtte
atgccagcaa
catggcaggt
ttgaatgtga
ccaagtcagce
gaaggagaaa
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tccacagatg
cagcteccagt
cgtaaggecece
cetggecaac
ggctcagccc
ttgacaggga
tgggcaactt
attccagatc
ttacaaaggt
aagtttaggyg
ccaaatatee
cttaagtctg
ggacatcctt
tggggaacgce
gctgaccagg
cggccaaggce
caggtaaaca

ggagccaagg
ccacattett
gagagceccag
agaatgcetg
gggcagcectt
ccaaagtcag

actgtcecccecec
ctggtcecctet
attggacttt
ggcecactgcece
tggcaaggct
acggagcagt
aacaccactg
gaagccccte
tgaacgagaa
gtcggtgcca
accaggctte
ctggacaaaa
caattgtgag

.ggatgggcac

gaccagggga
cgcecagggtt
tgcattcecaa
aacgaatggg
ggaacgtgcc
tttetggece
agtttgattce
ttctcectga
accagccctg
cceccaccagt
ctgctecectgg
gaatctttcc
ttacacagtt
accccaagge
aaggcttccce
acaacagctc
acacctagca
agaaaacgac
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aaattgtgcea
atgacagcaa
tggagctcag
ctgtttegac
tcecectgtec
ggtgggtgcc
cgaccgeggt
cactcteccee
tgetgteact
actgccetgtyg
tgggggcttce
agggcctcat
agcactccca
ccteccaget
acccecagtte
cttggggtta
aaatggccac
tgaggggggc
gagccggcgg
cgacatcgeg
ctgoeetgece
cagcggctgg
cgtgceccegg
aaatatcacg
gggggacagt
cgtcagctgg
ccagtacatce
gcgagececcea
cgaactgtcc
atgggaggga
gagagagact
tcaaagagac
ggcgetggac
agcctectta
gctgetetge
cacacgccaa
cacagagata
cacacagata
gatgcacaga
agcacacaca
gcacacacac
acttttetgg
catggtggcg
ggctgcacag
cgcacacctg
gtgctcecatcece
tcacatggaa
cccaggatece
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FIGURE 1 (continued)

actcactgag ggtctaccet gtgcagagaa cccectgcgaga tgccccatcece
gtcgtcetea cggttactet ttgaggtggg atctttgeet gatcetttgea
cattggatca aagctatgtg aagatcctgt gaggtgaaca gtgaaatctce
ttgtattctt gggccgtgcc caagagcacg tctcecggctag agaggggcac
agccaggtet gagcagettt goetgggagg gatcectgcaaa gaccccagga

atgccagagg
tgtgacttec
ttgtgtgggg
aaaatcaaga
gaccgeggtg
actctcccct
gctgggtggy
tgtctgaccg
tccacagaca
gcaccgtget
tgcccatect
gggaccaccg
ggagggccac
gccagggceac
acttgtcecece
gatgcaggtc
agcccatccece
ttctteectte
gtggcgcagg
ctgctecgece
gaacggacgt
ggccagctgce
ctgatgacce
gagtacatgt
ggaggcccac
ggccagggct
gagtggctgce
tttcectage
tggcaccaaa
gggagaggtyg
gagggagaga

taatagagac.

agaggggcag
ccteecttea
ctteattget
tgcacacaca
cgcaaacaca
tacacatgga
gatatgcaca
caccaagtge
cgatgetgac
ttecttateca
aatgccceca
actattcccc
tggtgcctge
tctgagatgce
getatttttt

tteettggea
acacectectyg
ggaccctgat
actggaggaa
ctgggtgggt
gtccgaccgc
tgccactctce
cagctetcaa
gacagacatc
ctcagccact
gcctcacttg
gctggcaggg
tgggccggga
agcatccctt
acacgagcca
cecttgeece
catgcaccag
caggcgagca
tcatcatccce
tgcaccagcce
teteotgagag
tggaccgtgg
aggactgcecet
tctgtgeegg
atgccaccca
gcgcaaccgt
aaaagctceat
ccagcagece
tcccatatat
gggagggaga
ctectgaggac
acagagatgg
gggagtgcca
gccaagecee
ggagacagta
cagagatatg
ccgatgcaca
tgcacgcaca
caccgatgtg
gcacacacac
tccatgtgtyg
ttatcatctt
aactctecece
acctgettee
cacccactgg
tecttttcttt
aaaaacaaaa

tgccegggay
tececececeegee
caacaccatc
cctgategeg
gccactctte
ggtgctgggt
cgctgtcega
gtgtctcagg
cccaaaaggg
ttcccatgece
accaagagcc
gttctgctca
agaactgtgg
ceceecacctge
caggctgeca
agaaggagac
ggggtgaggt
cgacctcagc
cagcacgtac
cgtggtceccte
gacgetggee
cgccacggcec
gcagcagtca
ctactcggat
ctaccggggc
gggccacttt
gcegeteagag
tggcctgtygg
tcttctgcag
cagagacaga
atggagagag
aatagaaaag
aggttgtcct
acctgcacgt
gaggcatgaa
cacacacacg
cgcacataga
tgccaatgca
cgcacacaca
cgatgtacac
ctgtectetyg
cacttcagac
caaatgtatt
cagcttcaca
gttgcccatg
cacaattttc
gctgtttgat

ggcgagteat
caggtecetgt
tgggtggtct
gtgctgggtg
cctgtecgac
gggtgccact
ccgcggtgct
ggctgtggct
gagcaaccat
caaataaaac
cagaagagga
ctgggtttat
agaatcgggg
aacacccadga
cctggggcag
tgcagccecect
ggcaggtggt
gagcacgacyg
gtcecegggcea
actgaccatg
ttcgtgeget
ctggagetca
cggaaggtgyg
ggcagcaagg
acgtggtacc
ggggtgtaca
ccacgeccayg
agagaaagcce
ttaatggggt
aacagagaga
actcaaagag
atgagaggca
ggaggcagac
gatctgetgg
cacacatgga
gatgcacaca
gatatgcaca
cgcacacatc
gatatgcaca
acacagatgce
aaggeggttyg
aattcagaag
tctecctteg
ataaacggct
attcattttt
aacatcactg
agatgtttga
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gagttgtcac
aaatcaggag
acagcgacat
agcctcecccag
tttcagaaag
¢agagaaaca
tgttggtgaa
cecgeggecca
ggtaccacte
cgcggtgcetg
ctcecectgte
gggtgggtac
ctgggcetteg
getgggceacyg
gataaaagac
tgcgacacce
gggtgagacg
cacgccectgt
ccccagattc
gctggeccac
gcagacctag
ggaaagggcce
gggatgagca
ccaccaacca
tggtgccecect
tcteattggt
tggtcctcaa
gagactecccce
actcctgcaa
tgacgggcat
ccagggtctc
gagtectect
aaggctgegt
agaggagyggc
gacagagaca
actccaagat
gaggcagaca
agcccagetg
cecteaggcet
tgcacacaca
cagatggtca
cacagatgca
agtgcacacg
cacatggatg
acacacagat
tttagctcte
catcaccatg
ctgggtgeeyg
gegtctecte
ggagcccccyg
aaatgaaccc
ggctgtaget
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FIGURE 2

MVSQALRLLCLLLGLQGCLAAGGVAKASGGETRDMPWKPGPHRVFVTQEEAHGYLHRRRRANAFLE
ELRPGSLERECKEEQCSFEEAREIFKDAERTKLFWISYSDGDQCASSPCONGGSCKDQLQSYICFCLPAF

EGRNCETHKDDQLICVNENGGCEQYCSDHTGTKRSCRCHEGYSLLADGVSCTPTVEY PCGKIPILEKRN
ASKPQGRIVGGKVCPKGECPWQVLLLYNGAQLCGGTLINTIWVVSAAHCFDKIKNWRNLIAVLGEHD

LSEHDGDEQSRRVAQVIIPSTYVPGTTNHDIALLRLHQPVVLTDHVVPLCLPERTFSERTLAFVRFSLVS

GWGQLLDRGATALELMVLNVPRLMTQDCLQQSRKVGDSPNITEYMFCAGYSDGSKDSCKGDSGGPH

ATHYRGTWYLTGIVSWGQGCATVGHFGVYTRVSQYIEWLQKL MRSEPRPGVLLRAPFP
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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 polymorphic regions within the Factor
VII (F7) gene which are associated with specific diseases or
disorders, including vascular diseases or disorders. In par-
ticular, single nucleotide polymorphisms (SNPS) in this
gene which are associated with premature coronary artery
disease (CAD) (or coronary heart disease) and myocardial
infarction (MI) have been identified. Furthermore, these
SNPs have been found to be in linkage disequilibrium (LD)
with another SNP in the F7 gene which has been previously
associated with specific diseases or disorders, including
vascular diseases or disorders. Accordingly, SNPs in this
gene, as identified herein, singly or in combination with each
other, or with other SNPs in the F7 gene or other genes, can
be utilized to predict, in a subject, an increased risk for
developing a vascular disease, e.g., CAD and/or MI.

[0009] One polymorphism identified in the F7 gene is a
change from a guanine (G) to an adenine (A) in the F7 gene
at residue 594 of the reference sequence GI 180333 (poly-
morphism ID No. F7ul). This SNP is a silent variant and
thus does not result in a change in the amino acid sequence
of F7(GI 180334). A second polymorphism identified in the
F7 gene is a change from a cytidine (C) to a thymidine (T)
in the F7 gene at residue 8401 of the reference sequence GI
180333 (polymorphism ID No. F7d10). This SNP is a
non-coding variant, and thus docs not result in a change in
the amino acid sequence of the F7 protein (GI 180334).

[0010] Another variant in the F7 gene, identified herein as
the F7u9 SNP, has been previously associated with vascular
discase. The present invention is based, at least in part, on
the discovery that the F7ul and F7d10 SNPs are in linkage
disequilibrium with the F7u9 SNP. Therefore, the F7ul and
F7d10 SNPs act as markers for the F7u9 SNP and can thus
be used to predict risk of vascular disease, e.g., CAD and MI

[0011] Furthermore, with respect to the F7d10 SNP, in the
population tested, individuals with two copies of a T (the
variant allele) at nucleotide residue 8401 of the F7 reference
sequence GI 180333 (TT genotype) are at an increased risk
for vascular disease, e.g., CAD or MI (CAD odds ratio: 3.40;
MI odds ratio: 3.43) relative to persons having CC or TC

genotype.

[0012] Thus, the invention relates to polymorphic regions
and in particular, SNPs identified as described herein, both
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singly and in combination with each other or with other
polymorphisms in the F7 gene or in other genes. The
invention also relates to the use of these SNPs, and other
SNPs in the F7 gene or in other genes, particularly those in
linkage disequilibrium with these SNPs, for diagnosis, pre-
diction of clinical course of therapy and treatment response
for vascular disease. The SNPs 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 ani-
mal models for research and treatment of vascular disease.
The invention further relates to novel compounds and phar-
maceutical compositions for use in the diagnosis and treat-
ment of such disorders. In preferred embodiments, the
vascular disease is CAD or MI.

[0013] Inoneembodiment, the polymorphic regions of the
invention are associated with responsiveness to vascular
disease 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
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 F7 gene expression or F7 polypeptide activity.

[0014] Furthermore, the polymorphic regions of the inven-
tion are 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.

[0015] The polymorphisms of the invention may thus be
used, both singly, or in combination with each other or with
polymorphisms in the F7 gene or in other genes, in prog-
nostic, diagnostic, and therapeutic methods. For example,
the polymorphisms of the invention can be used to deter-
mine 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 F7 polymorphic region, e.g., a disease or
disorder associated with aberrant F7 activity, e.g., a vascular
disease or disorder.

[0016] 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 F7 reference sequence
set forth in SEQ ID NO:1 (GI 180333), or a portion thereof.
The preferred nucleic acid molecules of the invention com-
prise an F7 polymorphic region or portion thereof, having
the polymorphisms shown in Table 1, polymorphisms in
linkage disequilibrium with the polymorphisms shown in
Table 1, and combinations thereof. Nucleic acids of the
invention can function as probes or primers, €.g., in methods
for determining the allelic identity of an F7 polymorphic
region in a nucleic acid of interest. The nucleic acids of the
invention can also be used, singly or in combination with
each other or with other polymorphisms in the F7 gene or in
other genes, to determine whether a subject is at risk of
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developing a disease associated with a specific allelic variant
of an F7 polymorphic region, e.g., a disease or disorder
associated with aberrant F7 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 F7 polypeptides
encoded by specific alleles, such as mutant (variant) alleles.
Such polypeptides can be used in therapy. Polypeptides
encoded by specific F7 alleles, such as variant F7 polypep-
tides, can also be used as immunogens and selection agents
for preparing, isolating or identifying antibodies that spe-
cifically bind F7 proteins encoded by these alleles. Accord-
ingly, such antibodies can be used to detect variant F7
proteins. The nucleic acid molecules of the invention can be
double- or single-stranded. Accordingly, in one embodiment
of the invention, a complement of the nucleotide sequence
is provided wherein the polymorphism has been identified;
i.e., where there has been a single nucleotide change from a
cytidine to a thymidine in a single strand, the complement of
that strand will contain a change from a guanine to an
adenine at the corresponding nucleotide residue. The inven-
tion further provides allele-specific oligonucleotides that
hybridize to a gene comprising a polymorphism of the
present invention or to its complement.

[0017] The polymorphisms of the present invention, sin-
gly, in combination with each other, or with previously
identified polymorphisms, are 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 diseases, venous thromboembolism and pulmonary
embolism.

[0018] 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 F7
allele described herein. Such a transgenic animal can serve
as an animal model for studying the effect of specific F7
allelic variations, including mutations, as well as for use in
drug screening and/or recombinant protein production.

[0019] The invention further provides methods for deter-
mining at least a portion of an F7 gene. In a preferred
embodiment, the method comprises contacting a sample
nucleic acid comprising an F7 gene sequence with a probe
or primer having a sequence which is complementary to an
F7 gene sequence, carrying out a reaction that would
amplify and/or detect differences in a region of interest
within the F7 gene sequence, and comparing the result of
each reaction with that of a reaction with a control (known)
F7 gene (c.g. an F7 gene from a human not afflicted with a
vascular disease or disorder e.g., CAD, MI, or another
disease associated with an aberrant F7 activity) so as 1o
determine the molecular structure of the F7 gene sequence
in the sample nucleic acid. The method of the invention can
be used for example in determining 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 nucleotide. In vet another pre-
ferred embodiment, the nucleotide is residue 594 and/or
8401 of the reference sequence GI 180333 (the F7 gene).
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[0020] In another preferred embodiment, the method com-
prises determining the nucleotide content of at least a
portion of an F7 gene, such as by sequence analysis. In yet
another embodiment, determining the molecular structure of
at least a portion of an F7 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 F7 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
specific. Preferred probes or primers are single stranded
nucleic acids, which optionally are labeled.

[0021] 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 F7 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 F7 gene, e.g., a vascular
disease or disorder.

[0022] In one embodiment, the disease or condition is
characterized by an aberrant F7 activity, such as aberrant F7
protein level, which can result from aberrant expression of
an F7 gene. The disease or condition can be CAD, MI, or
another vascular disease. Accordingly, the invention pro-
vides methods for predicting vascular diseases associated
with aberrant F7 activity.

[0023] 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 F7 gene
sequence which comprises SEQ ID NO:1, in an F7 gene
sequence, and ii) identifying the subject based on the
identified polymorphism.

[0024] 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 one or more of the
nucleotides present at nucleotide position 594 and/or 8401
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.

[0025] In yet another embodiment, the invention provides
a method of identifying a subject as a candidate for further
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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 one or more of the nucleotides present at
nucleotide position 594 and/or 8401 of SEQ ID NO:1, or the
complement thereof, and identifying the subject based on
the identified nucleotides, as a subject who is or is not a
candidate for further diagnostic evaluation, or who would or
would not benefit from further diagnostic evaluation for a
vascular disease or disorder.

[0026] 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 F7 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,
lifestyle 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, F7 nucleic acid expression or F7 protein levels.
In a preferred embodiment, the modulator is selected from
the group consisting of a nucleic acid, a ribozyme, an
antisense F7 nucleic acid molecule, an F7 protein or
polypeptide, an antibody, a peptidomimetic, or a small
molecule.

[0027] 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 or more of the variant alleles at nucle-
otide positions 594 and/or 8401 of SEQ ID NO:1, or the
complements thereof, vascular disorders such as CAD or
MI, can be treated, prevented, or ameliorated by adminis-
tering to the subject a particular clinical course of treatment
sufficient to treat, prevent, or ameliorate the vascular disease
or disorder.

[0028] 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 one or more F7 gene polymorphisms,
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 susceptibility to the vascular disorder.

[0029] The invention also provides a method of treating
vascular disorders which method comprises the step of 1)
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identifying in genetic material of a subject an F7 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.

[0030] The invention further provides forensic methods
based on detection of polymorphisms within the F7 gene.

[0031] 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
NOs:3 or 4, or to the complement of the sequences set forth
as SEQ ID NOs:3 or 4, 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.

[0032] In another embodiment, the invention provides a
kit for amplifying and/or for determining the molecular
structure of at least a portion of an F7 gene, comprising a
probe or primer capable of hybridizing to an F7 gene and
instructions for use. In a preferred embodiment, determining
the molecular structure of a region of an F7 gene comprises
determining the identity of the allelic variant of the poly-
morphic region. Determining the molecular structure of at
least a portion of an F7 gene can comprise determining the
identity of at least one nucleotide or determining the nucle-
otide composition, e.g., the nucleotide sequence an F7 gene.

[0033] 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 F7 gene, e¢.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 F7 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 discase
or disorder associated with aberrant F7, e.g., a vascular
disease or disorder.

[0034] Other features and advantages of the invention will
be apparent from the following detailed description and
claims.

BRIEF DESCRIPTION OF THE FIGURES

[0035] FIG. 1 depicts the nucleotide sequence corre-
sponding to reference sequence GI 180333 (SEQ ID NO:1)
for the F7 gene.

[0036] FIG. 2 depicts the reference amino acid sequence
GI 180334 (SEQ ID NO:2) for the F7 protein.

DETAILED DESCRIPTION OF THE
INVENTION

[0037] The present invention is based, at least in part, on
the discovery that two SNPs in the F7 gene, identified herein
as F7ul and F7d10, have been identified which are associ-
ated with an increased risk of vascular disease, e.g., MI and
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CAD, in asubject. The F7ul SNP is a change from a guanine
(G) to a adenine (A) in the F7 gene at residue 594 of the
reference sequence GI 180333 (polymorphism ID No.
F7ul). This SNP is a silent variant and thus does not result
in a change in the amino acid sequence of F7 (SEQ ID
NO:2). The F7d10 SNP is a change from a cytidine (C) to
a thymidine (T) in the F7 gene at residue 8401 of the
reference sequence GI 180333 (polymorphism ID No.
F7d10). This SNP is a non-coding variant, and thus does not
result in a change in the amino acid sequence of the F7
protein (SEQ ID NO:2).

[0038] With respect to the F7d10 SNP, in the population
tested, individuals with two copies of a T (the variant allele)
at nucleotide residue 8401 of the F7 reference sequence GI
180333 (TT genotype) are at an increased risk for vascular
disease, e.g., CAD or MI (CAD odds ratio:3.40; MI odds
ratio:3.43) relative to persons having CC or TC genotype
(see Table 2, below).

[0039] A previously identified SNP in the F7 gene, iden-
tified herein as F7u9, is a change from a G to an A in the
nucleotide sequence of GI 180333 at nucleotide position
11496. This SNP results in a change from an arginine (R) to
a glutamine (Q) in the amino acid sequence of the F7 protein
at amino acid position 413. The F7u9 SNP was previously
associated with vascular discase. Some investigators have
found that individuals who have either one or two copies of
the A allele are at decreased risk of MI while other inves-
tigators have found carriers of the A allele to be at increased
risk of MI. Accordingly, the present invention is also based,
at least in part, on the discovery that the F7ul and F7d10
SNPs are in linkage disequilibrium (LD) with the previously
identified F7u9 SNP (D'=0.78, p=0.0001 and D'=0.87,
p=0.0001, respectively). Therefore, F7ul and F7d10 act as
markers for F7u9 and can also be used to predict risk of
vascular disease, ¢.g., CAD and ML

[0040] 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.

[0041] The polymorphisms of the present invention are
single nucleotide polymorphisms (SNPs) at a specific nucle-
otide residues within the F7 gene. The F7 gene has at least
two alleles, referred to herein as the reference allele and the
variant allele. The reference allele (ie., the consensus
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
180333, the reference sequence for the F7 gene). The
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reference sequence for the amino acid sequence of F7
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 F7 reference
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.

[0042] 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
sides of the polymorphism. The polymorphisms which are
the subject of this invention are defined in Table 1 with
respect to the reference sequence identified in Table 1, and
those polymorphisms in linkage disequilibrium with the
polymorphisms of the present invention.

[0043] 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 SNPsite 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.

[0044] The polymorphic region of the present invention is
associated with specific diseases or disorders and has been
identified in the human F7 gene by analyzing the DNA of
cell lines derived from an ethnically diverse population by
methods described in Cargill, et al. (1999) Nafure Genetics
22:231-238.

[0045] Cases which were used to identify associations
between vascular disease and SNPs were comprised of 352
U.S. Caucasian subject with premature coronary artery
disease were identified in 15 participating medical centers,
fulfilling the criteria of either myocardial 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.

[0046] The allelic variants of the present invention were
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-
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tary to intronic sequences surrounding each of the exons, 3'
UTR, and 5' upstream regulatory element sequences of the
human F7 gene.

[0047] The presence of at least two polymorphisms in the
human F7 gene in the population studied were identified.
The preferred polymorphisms of the invention are listed in
Table 1. Table 1 contains a “polymorphism ID No.” in
column 2, which is used herein to identify the variants, e.g.,
F7ul and F7d10. In Table 1, the nucleotide sequences
flanking the polymorphisms are provided in column 8§,
wherein the polymorphic residues, having the reference
nucleotide, are indicated in lower-case letters. There are 15
nucleotides flanking the polymorphic nucleotide residues
(i.e., 15 nucleotides 5' of the polymorphism and 15 nucle-
otides 3' of the polymorphism). Column 9 indicates the SEQ
ID NO. that is used to identify each polymorphism. SEQ ID
NOs:3 and 4 comprise the sequence shown in column 8
where the variant nucleotide residues are indicated by a
lower-case letter.

[0048] The polymorphisms are identified based on a
change in the nucleotide sequence from a consensus
sequence, or the “reference sequence.” As used herein, the
reference sequence of F7 is the nucleotide sequence of SEQ
ID NO:1 which corresponds to GI 180333 (see FIG. 1).

[0049] To identify the location of the polymorphisms 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.e., 5') nucleotide
in each reference sequence. Column 7 lists the reference
sequence and polymorphic nucleotide residue for the poly-
morphisms. Column 3 describes the type of variant, e.g.,
either non-coding or silent.

[0050] 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 polymorphisms listed in Table 1.

[0051] 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.

[0052] Not only does the present invention provide poly-
morphisms in linkage disequilibrium with the polymor-
phisms of Table 1, it also provides methods for revealing the
existence of yet other polymorphic regions in the human F7
gene. For example, the polymorphism studies described
herein can also be applied to populations in which other
vascular diseases or disorders are prevalent.

[0053] 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.

[0054]

[0055] For convenience, the meaning of certain terms and
phrases employed in the specification, examples, and
appended claims are provided below.

Definitions
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[0056] 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 F7 gene, can differ from each other in a single
nucleotide, or several nucleotides, and can include substi-
tutions, deletions, and insertions of nucleotides. An allele of
a gene can also be a form of a gene containing one or more
mutations.

[0057] The term “allelic variant of a polymorphic region
of an F7 gene” refers to an alternative form of the F7 gene
having one of several possible nucleotide sequences found
in that region of the gene in the population.

[0058] “Biological activity” or “bivactivity” or “activity”
or “biological function”, which are used interchangeably, for
the purposes herein when applied to F7, means an effector
or antigenic function that is directly or indirectly performed
by an F7 polypeptide (whether in its native or denatured
conformation), or by a fragment thereof. Biological activi-
ties include modulation of the development of atheroscle-
rotic plaque leading to vascular disease and other biological
activities, whether presently known or inherent. An F7
bioactivity can be modulated by directly affecting an F7
protein effected by, for example, changing the level of
effector or substrate level. Alternatively, an F7 bioactivity
can be modulated by modulating the level of an F7 protein,
such as by modulating expression of an F7 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 F7 polypeptide or fragment thereof.

[0059] Biologically active F7 polypeptides include
polypeptides having both an effector and antigenic function,
or only one of such functions. F7 polypeptides include
antagonist polypeptides and native F7 polypeptides, pro-
vided that such antagonists include an epitope of a native F7
polypeptide. An effector function of F7 polypeptide can be
the ability to bind to a ligand of an F7 molecule.

[0060] As used herein the term “bioactive fragment of an
F7 protein” refers to a fragment of a full-length F7 protein,
wherein the fragment specifically mimics or antagonizes the
activity of a wild-type F7 protein. The bioactive 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 F7, 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 F7 allelic variant. An activity of
a protein can be aberrant because it is stronger than the
activity of its wild-type counterpart. Alternatively, an activ-
ity 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 reference coun-
terpart. A cell can also have aberrant F7 activity due to
overexpression or underexpression of the F7 gene. Aberrant
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F7 activity can result from a mutation in the gene, which
results, e.g., in lower or higher binding affinity of a ligand to
the F7 protein encoded by the mutated gene. Aberrant F7
activity can also result from an abnormal F7 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
(c.g., changes in diet or environment), administration of
medication, use of medical devices, such as, but not limited
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 F7 genetic
profile refers to the specific allelic variants of a subject
within the F7 gene. For example, one can determine a
subject’s F7 genetic profile by determining the identity of
one or more of the nucleotides present at nucleotide residues
594 and/or 8401 of SEQ ID NO:1 (the F7 gene). The genetic
profile of a particular discase 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% 1identity, 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
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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
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.

[0070] The term “hybridization probe” or “primer” as used
herein is intended to include oligonucleotides which hybrid-
ize bind in a base-specific manner to a complementary
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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.

[0071] The term “vascular disease or disorder” as used
herein refers to any disease or disorder effecting the vascular
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.

[0072] 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.

[0073] The term “intronic sequence” or “intronic nucle-
otide sequence” refers to the nucleotide sequence of an
intron or portion thereof.

[0074] 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” 1s 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.

[0075] 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
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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.

[0076] The term “locus” refers to a specific position in a
chromosome. For example, a locus of an F7 gene refers to
the chromosomal position of the F7 gene.

[0077] The term “modulation” as used herein refers to
both upregulation, (ie., activation or stimulation), for
example by agonizing; and downregulation (i.e. inhibition or
suppression), for example by antagonizing of a bioactivity
(c.g. expression of a gene).

[0078] 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-
tions of one or more nucleotides), the nucleotide sequence,
the state of methylation, and/or any other modification of the
gene or portion thereof.

[0079] 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.

[0080] 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.

[0081] 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
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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.

[0082] 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,
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.

[0083] 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 F7 gene
sequence or their complements, which include and/or flank
any one of the polymorphic sites 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 polymorphic 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 F7 gene sequences
shown i Table 1.

[0084] 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.

[0085] 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.e.,
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.

[0086] A “polymorphic gene” refers to a gene having at
least one polymorphic region.

[0087] The term “primer” as used herein, refers to a
single-stranded oligonucleotide which acts as a point of
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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.

[0088] 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.

[0089] The terms “protein”, “polypeptide” and “peptide”
are used interchangeably herein when referring to a gene
product.

[0090] The term “recombinant protein” refers to a
polypeptide which is produced by recombinant DNA tech-
niques, wherein generally, DNA encoding the polypeptide is
inserted into a suitable expression vector which is in turn
used to transform a host cell to produce the heterologous
protein.

[0091] 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 F7 gene has regulatory
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.

[0092] 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, ie., 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.
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[0093] 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.c., 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. Alist of known transcription factors and
their DNA binding site can be found, e.g., in public data-
bases, e.g., TFMATRIX Transcription Factor Binding Site
Profile database.

[0094] 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
1/100 or 1/1000 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” (adening) at the polymorphic
site.

[0095] 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, €.g., as a result of alternative
spicing, or it may have no effect.

[0096] 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 F7
gene.

[0097] As used herein, the term “transfection” means the
introduction of a nucleic acid, e.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
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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.

[0098] 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
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.

[0099] 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.

[0100] 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 (c.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
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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 F7
gene expression or F7 polypeptide activity. “Modulators of
F7 gene expression,” as used herein include, for example, F7
nucleic acid molecules, antisense F7 nucleic acid molecules,
ribozymes, or a small molecules. “Modulators of F7
polypeptide activity” include, for example, F7-specific anti-
bodies or F7 proteins or polypeptides.

[0101] 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”.
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.

[0102]

[0103] The nucleic acid molecules of the present invention
include specific allelic variants of the F7 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 invention
comprise F7 sequences having the polymorphisms shown in
Table 1 (SEQ ID NOs:3 and 4), and those in linkage
disequilibrium therewith. The invention further comprises
isolated nucleic acid molecules complementary to nucleic
acid molecules comprising the polymorphisms 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 F7 polymorphic region.
The nucleic acids of the invention can also be used, singly,
or in combination with other SNPs in the F7 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 F7 polymorphic region, e.g., a vascular disease or
disorder. The nucleic acids of the invention can further be
used to prepare or express F7 polypeptides encoded by
specific alleles, such as mutant alleles. Such nucleic acids
can be used in gene therapy. Polypeptides encoded by
specific F7 alleles, such as mutant F7 polypeptides, can also
be used in therapy or for preparing reagents, e.g., antibodies,
for detecting F7 proteins encoded by these alleles. Accord-
ingly, such reagents can be used to detect mutant F7 pro-
teins.

[0104] As described herein, allelic variants of the human
F7 gene which are associated with vascular disease have
been identified. The invention is intended to encompass the
allelic variants as well as those in linkage disequilibrium
which can be identified, e.g., according to the methods
described herein. “Linkage disequilibrium” refers to an

Polymorphisms of the Invention
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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.

[0105] The invention also provides isolated nucleic acids
comprising at least one polymorphic region of an F7 gene
having a nucleotide sequence which differs from the refer-
ence nucleotide sequence set forth in SEQ ID NO:1. Pre-
ferred nucleic acids can have a polymorphic region in an
upstream regulatory element, an exon, an intron, or in the 3'
UTR.

[0106] 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
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
4x sodium 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 42-50° 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% foramide 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 mM NaH,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.

[0107] The hybridization temperature for hybrids antici-
pated to be less than 50 base pairs in length should be 5-10°
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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,,[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
practitioner that additional reagents may be added to hybrid-
ization and/or wash buffers to decrease non-specific hybrid-
ization 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), chelat-
ing agents (e.g., EDTA), Ficoll, PVP and the like. When
using nylon membranes, in particular, an additional pre-
ferred, non-limiting example of stringent hybridization con-
ditions is hybridization 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% SDS at 65° C., see e.g., Church and Gilbert
(1984) Proc. Natl. Acad. Sci. USA 81:1991-1995, (or alter-
natively 0.2xSSC, 1% SDS).

[0108] 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 F7
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 F7 gene.

[0109] 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 F7 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 F7 gene will be amplified to, e.g., detect
which allelic variant, if any, of a polymorphic region is
present in the F7 gene of a subject. Preferred primers
comprise a nucleotide sequence complementary a specific
allelic variant of an F7 polymorphic region and of sufficient
length to selectively hybridize with an F7 gene, or a com-
bination thereof. In a preferred embodiment, the primer, e.g.,
a substantially purified oligonucleotide, comprises a region
having a nucleotide sequence which hybridizes under strin-
gent conditions to about 6, 8, 10, or 12, preferably 25; 30,
40, 50, or 75 consecutive nucleotides of an F7 gene. In an
even more preferred embodiment, the primer is capable of
hybridizing to an F7 nucleotide sequence, complements
thereof, allelic variants thereof, or complements of allelic
variants thereof. For example, primers comprising a nucle-
otide 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 NOs:3 or 4, or the
complement thereof are provided by the invention. Primers
having a sequence of more than about 25 nucleotides are
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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 F7 gene.

[0110] 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 F7 nucleotide sequences located
about 150 to about 350 nucleotides apart.

[0111] For amplifying at least a portion of a nucleic acid,
a forward primer (i.c., 5' primer) and a reverse primer (i.c.,
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
forward primer can be a primer having a nucleotide
sequence or a portion of the nucleotide sequence shown in
Table 1 (SEQ ID NOs:3 or 4). 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 NOs:3 or 4).

[0112] 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 F7 gene.
Thus, such primers can be specific for an F7 gene sequence,
so long as they have a nucleotide sequence which is capable
of hybridizing to an F7 gene. Preferred primers are capable
of specifically hybridizing to the allelic variant listed in
Table 1 (SEQ ID NOs:3 or 4). Such primers can be used,
e.g., 1n sequence specific oligonucleotide priming as
described further herein.

[0113] Other preferred primers used in the methods of the
invention are nucleic acids which are capable of hybridizing
to the reference sequence of an F7 gene, thereby detecting
the presence of the reference allele of an allelic variant or the
absence of a variant allele of an allelic variant in an F7 gene.
Such primers can be used in combination, €.g., primers
specific for the variant polynucleotide of the F7 gene can be
used in combination. The sequences of primers specific for
the reference sequences comprising the F7 gene will be
readily apparent to one of skill in the art.

[0114] The F7 nucleic acids of the invention can also be
used as probes, €.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 F7 gene which is polymorphic (SEQ ID NOs:3
or 4). In an even more preferred embodiment of the inven-
tion, the probes are capable of hybridizing specifically to one
allelic variant of an F7 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 F7 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 F7 gene.

[0115] Particularly, preferred probes of the invention have
a number of nucleotides sufficient to allow specific hybrid-
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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 F7 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.

[0116] In preferred embodiments, the probe or primer
further comprises a label attached thereto, which, e.g., is
capable of being detected, e.g. the label group is selected
from amongst radioisotopes, fluorescent compounds,
enzymes, and enzyme co-factors.

[0117] 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).

[0118] 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.
Nail Acad. Sci. US.A. 86:6553-6556; Lemaitre et al., 1987,
Proc. Nail. 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, e.g., Zon,
1988, Pharm. Res. 5:539-549). To this end, the nucleic acid
of the invention may be conjugated to another molecule,
e.g., a peptide, hybridization triggered cross-linking agent,
transport agent, hybridization-triggered cleavage agent, etc.

[0119] The isolated nucleic acid comprising an F7 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-(carboxyhy-
droxymethyl) uracil, 5-carboxymethylaminomethyl-2-
thiouridine, 5-carboxymethylaminomethyluracil, dihydrou-
racil, beta-D-galactosylqueosine, inosine,
No6-isopentenyladenine, 1-methylguanine, 1-methylinosine,
2,2-dimethylguanine, 2-methyladenine, 2-methylguanine,
3-methylcytidine, 5-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  (v),
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.
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[0120] The isolated nucleic acid may also comprise at
least one modified sugar moiety selected from the group
including but not limited to arabinose, 2-fluoroarabinose,
xylulose, and hexose.

[0121] 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.

[0122] 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 P-units, the
strands run parallel to each other (Gautier et al, 1987, Nucl.
Acids Res. 15:6625-6641). The oligonucleotide is a 2'-0-
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).

[0123] 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.

[0124] 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, etc.). 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), ete.

[0125] 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 F7 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 F7 gene reference sequence, as
well as other allelic variants, comprising a nucleotide
sequence which is different from the nucleotide sequence
disclosed in GI 180333. The allelic variants can be
expressed in eukaryotic cells, e.g., cells of a subject, e.g., a
mammalian subject, or in prokaryotic cells.

[0126] In one embodiment, the vector comprising at least
a portion of an F7 allele is introduced into a host cell, such
that a protein encoded by the allele is synthesized. The F7
protein produced can be used, e.g., for the production of
antibodies, which can be used, e.g., in methods for detecting
mutant forms of F7. Alternatively, the vector can be used for
gene therapy, and be, e.g., introduced into a subject to
produce F7 protein. Host cells comprising a vector having at
least a portion of an F7 gene are also within the scope of the
invention.
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[0127]

[0128] The present invention provides isolated F7
polypeptides, such as F7 polypeptides which are encoded by
specific allelic variants of F7, including those identified
herein. The amino acid sequence of the F7 protein has been
deduced. The F7 gene encodes a 466 amino acid protein and
is described in, for example, O’Hara, et al. (1987) PNA.S.
USA. 84(15), 5158-5162, incorporated herein by reference.

[0129] In one embodiment, the F7 polypeptides are iso-
lated from, or otherwise substantially free of other cellular
proteins. The term “substantially free of other cellular pro-
teins” (also referred to herein as “contaminating proteins”)
or “substantially pure or purified preparations” are defined
as encompassing preparations of F7 polypeptides having
less than about 20% (by dry weight) contaminating protein,
and preferably having less than about 5% 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.

[0130] Preferred F7 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 F7
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 F7 polymorphic region. For example, recombi-
nant 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 com-
prises 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% ! 5 homologous with the sequence of SEQ ID NO:
! and 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.

[0131] In a preferred embodiment, an F7 protein of the
present invention is a mammalian F7 protein. In an even
more preferred embodiment, the F7 protein is a human
protein.

[0132] 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”) E7 protein of the appended sequence
listing. The term “evolutionarily related to,” with respect to
amino acid sequences of F7 proteins, refers to both polypep-
tides having amino acid sequences found in human popu-
lations, and also to artificially produced mutational variants
of human F7 polypeptides which are derived, for example,
by combinatorial mutagenesis.

[0133] 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 F7 protein are within the scope of the
present invention.

Polypeptides of the Invention
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[0134] Isolated F7 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 F7 peptide or polypep-
tide of the present invention may be arbitrarily divided into
fragments of desired length with no overlap of the frag-
ments, or preferably divided into overlapping fragments of
a desired length. The fragments can be produced (recombi-
nantly or by chemical synthesis) and tested to identify those
peptides or polypeptides which can function as either ago-
nists or antagonists of a wild-type (e.g., “normal”) F7
protein.

[0135] 1In general, peptides and polypeptides referred to
herein as having an activity (e.g., are “bioactive”) of an F7
protein are defined as peptides and polypeptides which
mimic or antagonize all or a portion of the biological/
biochemical activities of an F7 protein having SEQ ID
NO:2, such as the ability to bind ligands. Other biological
activities of the subject F7 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 F7 protein.

[0136] Assays for determining whether an F7 protein or
variant thereof, has one or more biological activities are well
known in the art.

[0137] 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., F7-immunoglobulin
fusion proteins. Such fusion proteins can provide, e.g.,
enhanced stability and solubility of F7 proteins and may thus
be useful in therapy. Fusion proteins can also be used to
produce an immunogenic fragment of an F7 protein. For
example, the VP6 capsid protein of rotavirus can be used as
an immunologic carrier protein for portions of the F7
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 F7 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 F7 epitopes as part of
the virion. It has been demonstrated with the use of immu-
nogenic fusion proteins utilizing the Hepatitis B surface
antigen fusion proteins that recombinant Hepatitis B virions
can be utilized in this role as well. Similarly, chimeric
constructs coding for fusion proteins containing a portion of
an F7 protein and the poliovirus capsid protein can be
created to enhance immunogenicity of the set of polypeptide
antigens (see, for example, EP Publication 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).

[0138] The Multiple antigen peptide system for peptide-
based immunization can also be utilized to generate an
immunogen, wherein a desired portion of an F7 polypeptide
is obtained directly from organo-chemical synthesis of the
peptide onto an oligomeric branching lysine core (see, for
example, Posnett et al. (1988) JBC 263:1719 and Nardelli et
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al. (1992). Immunol. 148:914). Antigenic determinants of
F7 proteins can also be expressed and presented by bacterial
cells.

[0139] Fusion proteins can also facilitate the expression of
proteins including the F7 polypeptides of the present inven-
tion. For example, F7 polypeptides can be generated 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 F7 polypeptides.

[0140] The present invention further pertains to methods
of producing the subject F7 polypeptides. For example, a
host cell transfected with a nucleic acid vector directing
expression of a nucleotide sequence encoding the subject
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 F7
polypeptide can be isolated from cell culture medium, host
cells, or both using techniques known in the art for purifying
proteins including ion-exchange chromatography, gel filtra-
tion chromatography, ultrafiltration, electrophoresis, and
immunoaffinity purification with antibodies specific for such
peptide. In a preferred embodiment, the recombinant F7
polypeptide is a fusion protein containing a domain which
facilitates its purification, such as GST fusion protein.

[0141] Moreover, it will be generally appreciated that,
under certain circumstances, it may be advantageous to
provide homologs of one of the subject F7 polypeptides
which function in a limited capacity as one of either an F7
agonist (mimetic) or an F7 antagonist, in order to promote
or inhibit only a subset of the biological activities of the
naturally-occurring form of the protein. Thus, specific bio-
logical 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 occurring forms of
F7 proteins.

[0142] Homologs of each of the subject F7 proteins can be
generated by mutagenesis, such as by discrete point muta-
tion(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 F7 polypep-
tide 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 F7 receptor.

[0143] The recombinant F7 polypeptides of the present
invention also include homologs of F7 polypeptides which
differ from the F7 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.

[0144] F7 polypeptides may also be chemically modified
to create F7 derivatives by forming covalent or aggregate
conjugates with other chemical moieties, such as glycosyl
groups, lipids, phosphate, acetyl groups and the like. Cova-
lent derivatives of F7 proteins can be prepared 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-ter-
minus of the polypeptide.
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[0145] Modification of the structure of the subject F7
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 F7 polypeptides
described in more detail herein. Such modified peptides can
be produced, for instance, by amino acid substitution, dele-
tion, or addition. The substitutional variant may be a sub-
stituted conserved amino acid or a substituted non-con-
served amino acid.

[0146] 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.e., 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, 2nd ed., Ed. by L. Stryer, W H Freeman and
Co.: 1981). Whether a change in the amino acid sequence of
a peptide results in a functional F7 homolog (e.g., functional
in the sense that the resulting polypeptide mimics or antago-
nizes the wild-type form) can be readily determined 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.

[0147] Methods

[0148] The invention further provides predictive medicine
methods, which are based, at least in part, on the discovery
of F7 polymorphic regions which are associated with spe-
cific physiological states and/or diseases or disorders, e.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 identification
and analysis of known risk factors associated with vascular
disease, ¢.g., phenotypic factors such as, for example, obe-
sity and diabetes, and family history.

[0149] 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, e.g., a vascular disease or disorder) is
useful for diagnosing or confirming that a subject has an
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allele of a polymorphic region which is associated with a
particular disease or disorder, e.g., a vascular disease or
disorder, or a combination of alleles which are associated
with a particular disease or disorder, e.g., one or more copies
of the variant alleles at nucleotide position 594 and/or 8401
of SEQ ID NO:1, or the complement thereof, or, in preferred
embodiment, two copies of the variant allele at nucleotide
position 8401 of SEQ ID NO:1, or the complement thereof.
Moreover, the 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, 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-
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 disease,
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 F7 gene expression or F7
polypeptide activity.

[0150] Alternatively, the information, singly, or, prefer-
ably, in combination with information of another genetic
defect which contributes to the same disease, €.g., a vascular
disease 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 F7 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.

[0151] In addition, knowledge of the identity of one or
more particular F7 alleles in a subject (the F7 genetic
profile), preferably, the alleles at nucleotide positions 594
and/or 8401 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 F7 genetic profile or the genetic profile
of a disease or disorder associated with a specific allele of an
F7 polymorphic region, e.g., a vascular disease or disorder,
can enable a health care provider: 1) to more efficiently and
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cost-effectively identify means for further diagnostic evalu-
ation, 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, surgical or non-surgical interven-
tion or procedures, or any combination thereof, and 4) to
better determine the appropriate dosage of a particular drug
or duration of a particular course of clinical therapy. For
example, the expression level of F7 proteins, alone or in
conjunction with the expression level of other genes known
to contribute to the same disease, can be measured in many
subjects at various stages of the disease to generate a
transcriptional or expression profile of the disease. Expres-
sion patterns of individual subjects can then be compared to
the expression profile of the disease to determine the appro-
priate drug, dose to administer to the subject, or course of
clinical therapy.

[0152] The ability to target populations expected to show
the highest clinical benefit, based on the F7 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 F7 as a marker is
useful for optimizing effective dose); and 4) an accelerated,
less costly, and more effective selection of a particular
course of clinical therapy suited to a particular subject.

[0153] These and other methods are described in further
detail in the following sections.

[0154]

[0155] 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 F7
allele or combinations thereof, e.g., a vascular disease or a
disease or disorder resulting therefrom.

[0156] The present invention provides methods for deter-
mining the molecular structure of an F7 gene, such as a
human F7 gene, or a portion thereof. In one embodiment,
determining the molecular structure of at least a portion of
an F7 gene comprises determining the identity of the allelic
variant of at least one polymorphic region of an F7 gene
(determining the presence or absence of the allelic variant of
SEQ ID NOs:3 and/or 4, or the complement thereof). A
polymorphic region of an F7 gene can be located in an exon,
an intron, at an intron/exon border, or in the 5' upstream
regulatory element of the F7 gene.

[0157] 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 F7 gene. Such diseases can be
associated with aberrant F7 activity, e.g., a vascular disease
or disorder.

A. Prognostic and Diagnostic Assays
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[0158] Analysis of one or more F7 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 vas-
cular diseases, venous thromboembolism and pulmonary
embolism.

[0159] 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 F7 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 an F7 gene
such as chromosomal rearrangements, e.g., chromosomal
dislocation. The invention can also be used in prenatal
diagnostics.

[0160] 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.

[0161] In other detection methods, it is necessary to first
amplify at least a portion of an F7 gene prior to identifying
the allelic variant. Amplification can be performed, 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.

[0162] 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.
Natl. Acad. Sci. 87:1874), and nucleic acid based sequence
amplification (NABSA), or any other nucleic acid amplifi-
cation method, followed by the detection of the amplified
molecules using techniques well known to those of skill in
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the art. These detection schemes are especially useful for the
detection of nucleic acid molecules if such molecules are
present in very low numbers.

[0163] 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 F7 gene and detect allelic variants,
e.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.
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. Késter), 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. Kdster; Cohen et al. (1996) Adv Chro-
matogr 36:127-162; and Griffin et al. (1993) Appl Biochem
Biotechno! 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.

[0164] Yet other sequencing methods are disclosed, ¢.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”.

[0165] In some cases, the presence of a specific allele of
an F7 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.

[0166] 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 F7 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 S1 nuclease to enzy-
matically digest the mismatched regions. In other embodi-
ments, either DNA/DNA or RNA/DNA duplexes can be
treated with hydroxylamine or osmium tetroxide and with
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piperidine in order to digest mismaltched 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 nucle-
otides they are different. See, for example, Cotton et al.
(1988) Proc. Natl Acad Sci USA 85:4397; Salecba et al
(1992) Methods Enzymol. 217:286-295. In a preferred
embodiment, the control or sample nucleic acid is labeled
for detection.

[0167] In another embodiment, an allelic variant can be
identified by denaturing high-performance liquid chroma-
tography (DHPLC) (Oefner 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
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).

[0168] In other embodiments, alterations in electro-
phoretic mobility is used to identify the type of F7 allelic
variant. For example, single strand conformation polymor-
phism (SSCP) may be used to detect differences in electro-
phoretic 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) Gener Anal Tech Appl 9:73-79). Single-stranded
DNA fragments of sample and control nucleic acids are
denatured and allowed to renature. The secondary structure
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 1o 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).

[0169] 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).

[0170] Examples of techniques for detecting differences of
at least one nucleotide between 2 nucleic acids include, but
are not limited to, selective oligonucleotide hybridization,
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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 F7. 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.

[0171] 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) Tibfech 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).

[0172] 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. (U.S.A.) 87:8923-
8927. In this method, PCR is used to achieve the exponential
amplification of target DNA, which is then detected using
OLA.

[0173] 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 F7 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
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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.

[0174] The invention further provides methods for detect-
ing single nucleotide polymorphisms in an F7 gene. Because
single nucleotide polymorphisms constitute sites of varia-
tion 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.

[0175] In one embodiment, the single base polymorphism
can be detected by using a specialized exonuclease-resistant
nucleotide, as disclosed, e.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.

[0176] 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.

[0177] 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.

[0178] 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.
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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)).

[0179] For determining the identity of the allelic variant of
a polymorphic region located in the coding region of an F7
gene, yet other methods than those described above can be
used. For example, identification of an allelic variant which
encodes a mutated F7 protein can be performed by using an
antibody specifically recognizing the mutant protein in, e.g.,
immunohistochemistry or immunoprecipitation. Antibodies
to wild-type F7 or mutated forms of F7 proteins can be
prepared according to methods known in the art.

[0180] Alternatively, one can also measure an activity of
an F7 protein, such as binding to an F7 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.

[0181] Antibodies directed against reference or mutant F7
polypeptides or allelic variant thereof, which are discussed
above, may also be used in disease diagnostics and prog-
nostics. Such diagnostic methods, may be used to detect
abnormalities in the level of F7 polypeptide expression, or
abnormalities in the structure and/or tissue, cellular, or
subcellular location of an F7 polypeptide. Structural differ-
ences may include, for example, differences in the size,
electronegativity, or antigenicity of the mutant F7 polypep-
tide relative to the normal F7 polypeptide. Protein 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, sece 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.

[0182] 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 F7 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)
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onto a biological sample. Through the use of such a proce-
dure, it is possible to determine not only the presence of the
F7 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.

[0183] 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
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.

[0184] One means for labeling an anti-F7 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
colorimetric 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.

[0185] 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 Radicimmunoas-
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.
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[0186] It 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.

[0187] The antibody can also be detectably labeled using
fluorescence emitting metals such as *3*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).

[0188] The antibody also can be detectably 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, acri-
dinium salt and oxalate ester. Likewise, a-bioluminescent
compound may-be used to label-the antibody of the present
invention. Bioluminescence is a type of chemiluminescence
found in biological 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 biolumi-
nescent compounds for purposes of labeling are luciferin,
luciferase and aequorin.

[0189] 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.

[0190] 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 disease associated with a specific F7
allelic variant.

[0191] 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, amnio-
cytes or chorionic villi may be obtained for performing
prenatal testing.

[0192] 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).
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[0193] 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.

[0194]

[0195] Knowledge of the identity of the allele of the F7
gene polymorphic region in a subject (the more F7 genetic
profile), alone or in conjunction with information of other
genetic defects associated with the same disease (the genetic
profile of the particular disease) also allows selection and
customization of the therapy, ¢.g., a particular clinical course
of therapy and/or further diagnostic evaluation for a par-
ticular disease to the subject’s genetic profile. For example,
subjects having a specific allele of an F7 gene, may or may
not exhibit symptoms of a particular disease or be predis-
posed to developing symptoms of a particular disease.
Further, if those subjects are symptomatic, 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 M1, such as, for example, beta blocker
drugs, caleium 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 vascular 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, including, for example, use of
vascular imaging devices or procedures. Thus, generation of
an F7 genetic profile, (¢.g., categorization of alterations in an
F7 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 F7 gene and/or
protein (an F7 genetic population profile) and comparison of
a subject’s F7 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.e.,
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.

[0196] For example, an F7 population profile can be
performed by determining the F7 profile, ¢.g., the identity of
F7 alleles, in a subject population having a disease, which is
associated with one or more specific alleles of F7 polymor-
phic regions. Optionally, the F7 population profile can
further include information relating to the response of the
population to an F7 therapeutic, using any of a variety of
methods, including, monitoring: 1) the severity of symptoms
associated with the F7 related disease; 2) F7 gene expression
level; 3) F7 mRNA level; and/or 4) F7 protein level, and
dividing or categorizing the population based on particular
F7 alleles. The F7 genetic population profile can also,
optionally, indicate those particular F7 alleles which are
present in subjects that are either responsive or non-respon-
sive to a particular therapeutic, clinical course of therapy, or
diagnostic evaluation. This information or population pro-
file, is then useful for predicting which individuals should

B. Pharmacogenomics
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respond to particular drugs, particular clinical courses of
therapy, or diagnostic evaluations based on their individual
F7 genetic profile.

[0197] In a preferred embodiment, the F7 profile is a
transcriptional or expression level profile and is comprised
of determining the expression level of F7 proteins, alone or
in conjunction with the expression level of other genes
known to contribute to the same disease at various stages of
the disease.

[0198] Pharmacogenomic studies can also be performed
using transgenic animals. For example, one can produce
transgenic mice, e.g., as described herein, which contain a
specific allelic variant of an F7 gene. These mice can be
created, e.g., by replacing their wild-type F7 gene with an
allele of the human F7 gene. The response of these mice to
specific F7 particular therapeutics, clinical courses of treat-
ment, and/or diagnostic evaluations can then be determined.

[0199]

[0200] In one embodiment, the polymorphisms of the
present invention are 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 or more copies of the variant
allele at nucleotide positions 594 and/or 8401 of SEQ ID
NO: 1, or the complements thereof, or, in preferred embodi-
ment, two copies of the variant allele at nucleotide position
8401 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.

[0201] Thus, in one embodiment, the invention provides
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 dis-
order comprising the steps of determining the F7 genetic
profile of the subject, comparing the subject’s F7 genetic
profile to an F7 genetic population profile, and classifving
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

[0202] Inapreferred embodiment, the subject’s F7 genetic
profile is determined by identifying the nucleotides present
at nucleotide position 594 and/or 8401 of the reference
sequence GI 180333 of the F7 gene.

[0203] 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.

[0204] 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 F7 genetic profile of
the subject; comparing the subject’s F7 genetic profile to an
F7 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,

(i) Diagnostic Evaluation
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the vascular imaging device is selected from the group
consisting of angiography, cardiac ultrasound, coronary
angiogram, magnetic resonance imagery, nuclear imaging,
CT scan, myocardial perfusion imagery, electrocardiogram,
or any combination thereof.

[0205]

[0206] In another aspect, the polymorphisms of the
present invention are 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
determination of whether the subject will benefit from such
clinical course of therapy, as determined by identification of
the polymorphisms of the invention. If a subject has one or
more copies of the variant allele at nucleotide position 594
and/or 8401 of SEQ ID NO:1, or the complement thereof, or,
in preferred embodiment, two copies of the variant allele at
nucleotide position 8401 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

[0207] Thus, in one aspect, the invention relates to the
SNPs identified as described herein, both singly and in
combination, as well as to the use of these SNPs, and others
in these genes, particularly those nearby in linkage disequi-
librium with these SNPs, both singly and in combination, 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 polymorphisms of the invention. For example, the deter-
mination of the polymorphisms of the invention, singly, or
in combination with other polymorphisms in the F7 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.

[0208] 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 F7
genetic profile of the subject; comparing the subject’s F7
genetic profile to an F7 genetic population profile; and
classifying the subject based on the identified genetic pro-
files as a subject who is a candidate for a particular clinical
course of therapy for a vascular disease or disorder.

[0209] 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 F7 genetic profile of the subject; comparing the
subject’s F7 genetic profile to an F7 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.

[0210] An appropriate clinical course of therapy may
include, for example, a lifestyle change, including, for
example, a change in diet or environment. Other clinical

(i1) Clinical Course of Therapy
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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 F7 gene expression or F7
protein activity.

[0211] C. Monitoring Effects of F7 Therapeutics During
Clinical Trials

[0212] The present invention provides a method for moni-
toring the effectiveness of treatment of a subject with an F7
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 F7 protein, mRNA or gene in the preadmin-
istration sample; (iii) obtaining one or more post-adminis-
tration samples from the subject; (iv) detecting the level of
expression or activity of the F7 protein, mRNA or gene in
the post-administration samples; (v) comparing the level of
expression or activity of the F7 protein, mRNA, or gene in
the preadministration sample with those of the F7 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 administra-
tion of the agent may be desirable to increase the expression
or activity of F7 to higher levels than detected, ie., to
increase the effectiveness of the agent. Alternatively,
decreased administration of the agent may be desirable to
decrease expression or activity of F7 to lower levels than
detected, ie., to decrease the effectiveness of the agent.

[0213] Cells of a subject may also be obtained before and
after administration of an F7 therapeutic to detect the level
of expression of genes other than F7, to verify that the F7
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 F7 therapeutic and mRNA
from the same type of cells that were not exposed to the F7
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 F7 therapeutic. If, for example an F7
therapeutic turns on the expression of a proto-oncogene in a
subject, use of this particular F7 therapeutic may be unde-
sirable.

[0214]

[0215] 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 F7
alleles and/or aberrant F7 expression or activity, e.g., vas-
cular diseases or disorders.

D. Methods of Treatment
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[0216]

[0217] 1In one aspect, the invention provides a method for
preventing a disease or disorder associated with a specific F7
allele such as a vascular disease or disorder, e.g., CAD or
MI, and medical conditions resulting therefrom, by admin-
istering to the subject an agent which counteracts the unfa-
vorable biological effect of the specific F7 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 F7 alleles, such that a
disease or disorder is prevented or, alternatively, delayed in
its progression. Depending on the identity of the F7 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 F7, e.g., an F7 inhibitor. The
treatment can also be 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 lead-
ing 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.

[0218] (i) Therapeutic Methods

[0219] 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 F7
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 discases, venous thromboembo-
lism and pulmonary embolism).

1) Prophylactic Methods

[0220] In one embodiment, the method comprises (a)
determining the identity of one or more of the allelic variants
of an F7 gene, or preferably, the identity of nucleotides at
nucleotide residue 594 and/or 8401 of SEQ ID NO: I, or the
complement thereof; and (b) administering to the subject a
compound that compensates 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, (c.g.,
coding region of an exon), in an intron, at an exon/intron
border, or in the 3' UTR. Thus, depending on the site of the
polymorphism in the F7 gene, a subject having a specific
variant of the polymorphic region which is associated with
a specific disease or condition, can be treated with com-
pounds which specifically compensate for the effect of the
allelic variant.

[0221] 1In a preferred embodiment, the identity of the
nucleotides present at the nucleotide residue 594 and/or
8401 of SEQ ID NO:1 (the F7 gene), or the complement
thereof is determined. If a subject has one or more copies of
the variant alleles at nucleotide position 594 and/or 8401 of
SEQ ID NO:1, or the complement thereof, or, in preferred
embodiment, two copies of the variant allele at nucleotide
position 8401 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

[0222] A mutation can be a substitution, deletion, and/or
addition of at least one nucleotide relative to the wild-type
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allele (i.., the reference sequence). Depending on where the
mutation is located in the F7 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 F7 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 F7 protein can also be used to counteract or com-
pensate for the endogenous mutated form of the F7 protein.
Normal F7 protein can be directly delivered to the subject or
indirectly by gene therapy wherein some cells in the subject
are transformed or transfected with an expression construct
encoding wild-type F7 protein. Nucleic acids encoding
reference human F7 protein are set forth in SEQ ID NO:1.

[0223] Yet in another embodiment, the invention provides
methods for treating a subject having a mutated F7 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
F7 protein, decreased production of F7 protein, or produc-
tion of F7 having an aberrant tissue distribution. The effect
of a mutation in a regulatory region upon the F7 protein can
be determined, e.g., by measuring the F7 protein level or
mRNA level in cells having an F7 gene having this mutation
and which, normally (i.e., in the absence of the mutation)
produce F7 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 regu-
latory element linked to a reporter gene, the construct
transfected into cells, and comparison of the level of expres-
sion 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 element. If the mutation is located in an
intron, the effect of the mutation can be determined, e.g., by
producing transgenic animals in which the mutated F7 gene
has been introduced and in which the wild-type gene may
have been knocked out. Comparison of the level of expres-
sion of F7 in the mice transgenic for the mutant human F7
gene with mice transgenic for a wild-type human F7 gene
will reveal whether the mutation results in increased, or
decreased synthesis of the F7 protein and/or aberrant tissue
distribution of F7 protein. Such analysis could also be
performed in cultured cells, in which the human mutant F7
gene is introduced and, e.g., replaces the endogenous wild-
type F7 gene in the cell. Thus, depending on the effect of the
mutation in a regulatory region of an F7 gene, a specific
treatment can be administered to a subject having such a
mutation. Accordingly, if the mutation results in increased
F7 protein levels, the subject can be treated by administra-
tion of a compound which reduces F7 protein production,
e.g., by reducing F7 gene expression or a compound which
inhibits or reduces the activity of F7.

[0224] A correlation between drug responses and specific
alleles of F7 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 F7
gene is compared. Such studies can also be performed using
animal models, such as mice having various alleles of a
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human F7 gene and in which, e.g., the endogenous F7 gene
has been inactivated such as by a knock-out mutation. Test
drugs are then administered to the mice having different
human F7 alleles and the response of the different mice to a
specific compound is compared. Accordingly, the invention
provides assays for identifying 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.

[0225] Other Uses For the Nucleic Acid Molecules of the
Invention
[0226] The identification of different alleles of F7 can also

be useful for identifying an individual among other indi-
viduals 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.

[0227]

[0228] 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 FEvidence (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 polymorphisms 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.

[0229] 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.

A. Forensics

[0230] 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
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x and vy, the probability of each genotype in a diploid
organism is (see WO 95/12607):

[0231] Homozygote: p(AA)=x"
[0232] Homozygote: p(BB)=y*=(1-x)*

[0233] Single Heterozygote: p(AB)=p(BA)=xy=x(1-

x)
[0234] Both Heterozygotes: p(AB+BA)=2xy=2x(1-

x)
[0235] The probability of identity at one locus (ie., the

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

[0236] 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
genotype frequencies: PID)=x"+(2xy)*+(2yz)*+(2xz)*+z*+
v

[0237] 1In a locus of n alleles, the appropriate binomial
expansion is used to calculate p(ID) and p(exc).

[0238] 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:

[0239] cum p(ID)=p(ID1)p(ID2)p(ID3). p(IDn).

[0240] 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(nonID)=1-cum p(ID).

[0241] 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.

[0242]

[0243] 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.

[0244] If the 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
maich the set of polymorphisms of the putative father, a
statistical calculation can be performed to determine the
probability of a coincidental match.

[0245] 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
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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.

[0246] (At a triallelic site p(exc)=xy(l-xy)+yz(1-yz)+
x7(1-x2)+3xyz(1-xyz)), where X, y, and z and the respective
populations frequencies of alleles A, B, and C).

[0247] The probability of non-exclusion is: p(non-exc)=
1-p(exc).
[0248] The cumulative probability of non-exclusion (rep-

resenting the values obtained when n loci are is used) is thus:

[0249] Cum  p(non-exc)=p(non-exc
exc2)p(non-exc3). . . p(non-excn).

1)p(non-

[0250] 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).

[0251] 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.

[0252] C. Kits

[0253] 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 F7 gene, such as a human F7 gene. In
preferred embodiments, the methods use probes or primers
comprising nucleotide sequences which are complementary
to a polymorphic region of an F7 gene (SEQ ID NOs:3 or 4).
In a preferred embodiment, the methods use probes or
primers comprising nucleotide sequences which are comple-
mentary to a polymorphic region of an F7 gene. Accord-
ingly, 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 one or more of the the variant alleles
at nucleotide position 594 and/or 8401 of SEQ ID NO:1, or
the complement thereof. For example, if a subject has one or
more copies of the variant allele at nucleotide position 594
and/or 8401 of SEQ ID NO:1, or the complement thereof, or,
in preferred embodiment, two copies of the variant allele at
nucleotide position 8401 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

[0254] 1In 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 F7 polymorphic region. In an even more
preferred embodiment, the disease or disorder is character-
ized by an abnormal F7 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, ¢.g., atherosclerosis, CAD, MI, ischemia,
stroke, peripheral vascular diseases, venous thromboembo-
lism and pulmonary embolism.

[0255] A preferred kit provides reagents for determining
whether a subject is likely to develop a vascular disease, e.g.,
CAD or ML
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[0256] Preferred kits comprise at least one probe or primer
which is capable of specifically hybridizing under stringent
conditions to an F7 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 F7 gene comprise at least
two primers, at least one of which is capable of hybridizing
to an allelic variant sequence.

[0257] The Kkits of the invention can also comprise one or
more control nucleic acids or reference nucleic acids, such
as nucleic acids comprising an F7 intronic sequence. For
example, a kit can comprise primers for amplifying a
polymorphic region of an F7 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 F7 gene of an
individual who does not have a vascular disease, or a disease
or disorder associated with an aberrant F7 activity.

[0258] 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.

[0259] D. Electronic Apparatus Readable Media and
Arrays
[0260] Electronic apparatus readable media comprising

polymorphisms 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.

[0261] 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 Extranct; electronic appliances such as a personal digital
assistants (PDAs), cellular phone, pager and the like; and
local and distributed processing systems.

[0262] 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 polymorphisms of the present invention.

[0263] A variety of software programs and formats can be
used to store the polymorphisms information of the present
invention on the electronic apparatus readable medium. For
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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.

[0264] By providing the polymorphisms 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 polymorphisms 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
fragments or regions of the sequences of the invention which
match a particular target sequence or target motif.

[0265] 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.

[0266] 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.

[0267] 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
disease or pre-vascular disease condition.

[0268] 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
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polymorphism, receiving phenotypic information associated
with the subject, acquiring information from the network
corresponding to the polymorphism and/or vascular disease,
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 discase. The method may further comprise the
step of recommending a particular treatment for the vascular
disease or pre-vascular disease condition.

[0269]

[0270] Methods and systems of assessing personal health
and risk for disease, ¢.g., vascular disease, in a subject, using
the polymorphisms 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
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 F7 genetic
profile, a health profile, or both. Overall, the methods and
systems as described herein provide personalized informa-
tion for individuals and patient management tools for health-
care providers and/or subjects using a variety of communi-
cations 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 assess-
ment methods, systems, and apparatus, and is expressly
incorporated herein by reference.

[0271] 1In one aspect, the invention provides an Internet-
based method for assessing a subject’s risk for vascular
disease, e.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 F7, and providing results
of the analysis to the subject via the Internet, wherein the
presence of a polymorphic region of F7 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 F7 and providing results
of the analysis to the subject via the Internet, wherein the
presence of a polymorphic region of F7 indicates an
increased or decreased risk for vascular disease.

[0272] Tt will be appreciated that the phrase “wherein the
presence of a polymorphic region of F7 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 or more copies of the
variant alleles at nucleotide residue positions 594 and/or
8401 of SEQ ID NO:1, or the complement thereof, or, in
preferred embodiment, two copies of the variant allele at
nucleotide position 8401 of SEQ ID NO:1, or the comple-
ment thereof.

[0273] 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

E. Personalized Health Assessment
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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.

[0274] 1Inanother aspect, the methods of the invention also
provide methods of assessing a subject’s risk for vascular
discase, €.g., CAD or Ml In one embodiment, the method
comprises obtaining information from the subject regarding
the polymorphic region of an F7 gene, through e.g., obtain-
ing a biological sample from the individual, analyzing the
sample to obtain the subject’s F7 genetic profile, represent-
ing the F7 genetic profile information as digital genetic
profile data, electronically processing the F7 digital genetic
profile data to generate a risk assessment report for vascular
discase, and displaying the risk assessment report on an
output device, where the presence of a polymorphic region
of F7 indicates an increased risk for vascular disease. In
another embodiment, the method comprises analyzing a
subject’s F7 genetic profile, representing the F7 genetic
profile information as digital genetic profile data, electroni-
cally processing the F7 digital genetic profile data to gen-
erate a risk assessment report for vascular disease, and
displaying the risk assessment report on an output device,
where the presence of a polymorphic region of F7 indicates
an increased risk for vascular disease, ¢.g., CAD or MI.
Additional 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.

[0275] The F7 digital genetic profile data may be trans-
mitted via a communications network, €.g., the Internet, to
a medical information system for processing.

[0276] 1In yet another aspect the invention provides a
medical information system for assessing a subject’s risk for
vascular disease comprising a means for obtaining informa-
tion from the subject regarding the polymorphic region of an
F7 gene, through e.g., obtaining a biological sample from
the individual to obtain an F7 genetic profile, a means for
representing the F7 genetic profile as digital molecular data,
a means for electronically processing the F7 digital genetic
profile to generate a risk assessment report for vascular
discase, and a means for displaying the risk assessment
report on an output device, where the presence of a poly-
morphic region of F7 indicates an increased risk for vascular
disease.

[0277] In another aspect, the invention provides a com-
puterized method of providing medical advice to a subject
comprising obtaining information from the subject regard-
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ing the polymorphic region of an F7 gene, through e.g.,
obtaining a biological sample from the subject, analyzing
the subject’s biological sample to determine the subject’s F7
genetic profile, and, based on the subject’s F7 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 consisting of: further diagnostic
evaluation, use of medical or surgical devices, administra-
tion 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.

[0278] In another aspect, the invention includes a method
for self-assessing risk for a vascular disease. The method
comprises providing information from the subject regarding
the polymorphic region of an F7 gene, through e.g., provid-
ing a biological sample for genetic analysis, 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 F7 indicates
an increased risk for vascular disease.

[0279] In another aspect, the invention provides a method
of self-assessing risk for vascular disease comprising pro-
viding information from the subject regarding the polymor-
phic region of an F7 gene, through e.g., providing a bio-
logical sample, accessing F7 digital genetic profile data
obtained from the biological sample, the F7 digital genetic
profile data being displayed via an output device, where the
presence of a polymorphic region of F7 indicates an
increased risk for vascular disease.

[0280] An output device may be, for example, a CRT,
printer, or website. An electronic output device may be
accessed via the Internet.

[0281] 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 F7 genetic profile data, represents at least some of the
F7 genetic profile data as digital genetic profile data, and
transmits the F7 digital genetic profile data via a commu-
nications 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 F7 genetic profile data and
transfers the data to a laboratory company. The laboratory
company then represents at least some of the F7 genetic
profile data as digital genetic profile data, and transmits the
F7 digital genetic profile data via a communications network
to a medical information system for processing.

[0282] 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 F7. 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
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generate a health assessment report, receives the health
assessment report from the medical information system, and
provides the health assessment report to the individual.

[0283] 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 F7. At least some of the
molecular information and health data is then presented as
digital molecular data and electronically processed to gen-
erate 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,
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, ¢.g., a genetic profile.

[0284] 1In 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.

[0285] 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.

[0286] In 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
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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, e.g., vascular disorders, such as CAD or ML

[0287] 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,
e.g., the Internet, to a medical information system for
processing.

[0288] 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
one or more pluralities of unhealthy individuals, each plu-
rality of individuals having a specific disorder, ¢.g., a
vascular disorder, is also provided.

[0289] 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.

[0290] 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: 1189); 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
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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, cds.,
1986); Manipulating the Mouse Embryo, (Cold Spring Har-
bor Laboratory Press, Cold Spring Harbor, N.Y., 1986).

EXAMPLES
Example 1

Detection of Polymorphic Region is the human
F7gene: Variant Allele Discovery, Validation, and
Genotyping

[0291] This example describes the detection of polymor-
phic regions in the human F7 gene through use of denaturing
high performance liquid chromatography (DHPLC), variant
detector arrays, polymerase chain reaction (PCR), and direct
sequencing. Cell lines derived from an ethnically diverse
population were obtained and used for single nucleotide
polymorphism (SNP) discovery by methods described in
Cargill, et al. (1999) Nature Genetics 22:231-238.

[0292] 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).

[0293] 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 (0.1 M TEAA) and
B (0.1 M 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.

[0294] Detection of Polymorphic Regions in the Human
F7 Gene by SSCP

[0295] 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 (1x
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 cach 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.

[0296] 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
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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 (1x the manufacturer’s recom-
mended concentration of SYBR Green 1™ and SYBR
Green II™ in 0.5x TBE-buffer (Molecular-Probes™)) for 5
min, followed by rinsing in distilled water and detection in
a Fluoroimager 575™ (Molecular Dynamics™).

[0297]

[0298] To determine the sequences of the polymorphisms
identified as described above, the region containing the
polymorphism was reamplified using the identified flanking
primers.

[0299] The genomic DNA from the subject was subjected
to PCR in 50 ul reactions (1x PCR 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.

[0300] Case-Control Population

[0301] 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  percutancous
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.

Direct Sequencing of PCR Products
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[0302]

[0303] 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.

[0304] Genotype groups were pooled for subsequent
analysis of the top loci. Pooling allows the best model for
cach 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.

[0305] 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).

[0306]

[0307] Two SNPsinthe F7 gene, identified herein as F7ul
and F7d10, have been identified which are associated with
an increased risk of vascular disease, ¢.g., MI and CAD. The
F7ul SNPis a change from a guanine (G) to an adenine (A)
at nucleotide residue 594 of the F7 reference sequence GI
180333. This SNP is a “silent” variant. That s, it does not
result in a change in the amino acid sequence of the F7
protein. The F7d10 SNP is a change from a cytidine (C) to
a thymidine (T) at nucleotide residue 8401 of the F7
reference sequence GI 180333. This SNP is in the non-
coding region of the F7 nucleotide sequence and thus does
not result in a change in the amino acid sequence of the F7
protein.

Statistical Analysis

Results

TABLE 1
7
3 Genbank 8
1 2 Type of 4 5 6 Accession/nt Flanking 9
Gene PolyID var Geno-types RefVar position sequence SEQ ID NO:
F7 F7ul silent AA G A GI 180333/nt GCTGCAGGTG 3
AG 594 CGTCCaGGGA
GG GGTTTTCTCCA
F7 F7dl10 non-coding TT ¢ T GI 180333/nt CTCCTGTICGGT 4
TC 8401 GCCAtGAGGGG

cC TACICTCTIG
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[0308] For the F7d10 SNP, individuals with two copies of
a T (the variant allele) at nucleotide residue 8401 of the F7
reference sequence GI 180333 (TT genotype) are at an
increased risk for vascular disease, .g., CAD or MI (CAD
odds ratio:3.40; MI odds ratio:3.43) relative to persons
having CC or CT genotype (see Table 2, below).

TABLE 2
Gene PolyID Geno-type Controls CAD cases MI casesCAD Odds Ratio MI 0dds Ratio
F7 F7d10 TT 5 13 7  3.40 (1.20, 9.67) 3.43 (1.07, 10.99)
TC 78 64 34 1.07 (.74, 1.56) 1.07 (.68, 1.68)
cec 318 243 130 1.00 1.00

[0309] The F7u9 polymorphism in the F7 gene, located at
nucleotide position 11496 of the reference sequence GI
180333, and resulting in a change from an arginine (R) to a
glutamine (Q) in the amino acid sequence of the F7 protein
at amino acid position 413, was previously associated with
vascular disease. The F7ul and F7d10 SNPs are in linkage
disequilibrium with the previously identified F7u9 polymor-
phism (D'=0.78, p=0.0001 and D'=0.87, p=0.0001, respec-
tively). Therefore F7ul and F7d10 act as markers for the
F7u9 SNP and can be used to predict risk of vascular
disease.

[0310] Equivalents

[0311] Those skilled in the art will recognize, or be able to
ascertain using no more than routine experimentation, many
equivalents to the specific embodiments of the invention
described herein. Such equivalents are intended to be
encompassed by the following claims.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 4

<210> SEQ ID NO 1

<211> LENGTH: 12850

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

cccggecactt ctcagtgagg ctctgtgget cacctaagaa accagcctcc cttgcaggca 60
acgcctaget ggcctggtet ggaggetctc ttcaaatatt tacatccaca cccaagatac 120
ggtcttgaga tttgactcge atgattgeta tgggacaagt tttcatctge agtttaaatc 180
tgtttcccaa cttacattag gggtttggaa ttctagatcg tatttgaagt gttggtgeca 240
cacacacctt aacacctgca cgctggcaac aaaaccgtcc gctctgcage acagctgggg 300
tcacctgace tttectecotgt cccccccact tgagetcagt ggetgggcag caggggatge 360
atggccactg gcggccaggt gcagctctca getggggtgt tcagaggacg cetgtgtect 420
cceecteccee atcectetgt caccettgga ggcagagaac tttgoccecgte agteccatgg 480
ggaatgtcaa caggqcagggg cagcactgca gagatttcat catggtctcc caggccctca 540

ggctcctectg ccttotgett gggettcagg getgectgge tgcaggtgcg tecggggagg 600

ttttctccat aaacttggtg gaagggcagt gggcaaatcc aggagccagc ccgggcttce 660
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-continued

caaaccccge ccttgetccg gacaccccca tccaccagga gggttttetg geggcteetg 720
ttcaatttct ttcettcectag aaaccagcat ccaggcacag gaggggagge cctteottggt 780
agcccaggcet ttggcgggat tatttttcaa agaactttag gagtgggtgg tgctttecetg 840
gcececccatgg cectgectgt gaggtcggac aagcgcaggg agtctgggge ctetcagagt 900
gcaggaagtg cgcacagggt gctcccaggce tggggagcac aggtagggga cggtgegtgg 960
gggatggcge ctggggcatg ggggatgggg tgtgggaaac ggcatgtggg gegtagggga 1020
tggggtgtgg aggatcgggg gtggggatgg cgtgtggggt gtgggggatg ggccgtgggg 1080
gggtggggce tgggaaacag catgtggggce atggggtgtg ggggtgaggt gtgggaaagt 1140
gtgtggggtg tgggggatgg ggcatggaaa gggcgtgtgg ggtgcagggg atggggcatg 1200
gaggtgtggg ggatggggtg tgtggggtgt cggggatggg gcatgtgggg tgtgggggat 1260
ggggcatgga aaggcgtgtg gggtgcagag gatggggcat ggaggtctgg ggcatggggt 1320
gtgtggggtg tcggggatgg ggcatggaaa gggtgtgtgg ggtgtgggga tagggtcagg 1380
ggatggcgtg gggggtgtgg catggggatg gcacgtgtgg catggggatg gggatggggg 1440
gtggggcatg gccgagtggg getggggetg ggaatggtga gtggggcatg gggatggega 1500
gtagggggtg tggcgtgagg atggctagtg gggcgtgggg atggcgtgtg gggatggega 1560
gtggggggtg ggctgtgagg gacagtgcct gggatgtgge tgcagecccta getcacagea 1620
tggccttatg accccggeca cettecetgec caggeggggt cgctaaggec tcaggaggag 1680
aaacacggga catgccgtgg aageccggggce ctcacagagg tgagcaggga ctgccactgg 1740
ttttgtecectg gggcccagtg ggggcaacat cacctcctte ccctceccatg gecaaagagece 1800
agccegeggg gtggetactg cagtgccccec caaggagggt gttccocctget cgagaggaag 1860
tgaccgctcc agcttggect tccctgggac tggggtgcag gecgattttat cttetttget 1920
ccattctgtt ccttccagat aatcgtgtgt tcttcatcag gttttcctca gttettgaga 1980
gcttttctga tgcaaatctg ctttcacccc agggcggtca ccggctctge tcacaccage 2040
ctccaagggt gtgggtgtcc cgggagtgtg ggtgtcccgg gggecgtgggt gtcccgggag 2100
tgtgggtgtc ccgggggcgt gggtgtcecg ggagtgtggg tgtccecgggg gegtgggtgt 2160
cccgggagtyg tgggtgtcce gggggagtgg gtgtcccggg agtgtgggtg tcccagggge 2220
gtgggtgtcc cgggagtgtg ggtgtcccgg gggegtgggt gtcccgggag tgtgggtgte 2280
ccggaggcga gggtgtcccg ggagtgtggg tgtcecgggg gegtgggtgt ceccgggagtg 2340
tgggtgtcce gggggagtgg gtgtcccggg agtgtgggtg tcccagggge gtgggtgtcce 2400
cgggagtgtg ggtgtcccgg gggegtgggt gtccegggag tgtgggtgtc ccggagcgag 2460
ggtgtcccgg gagtgtgggt gtcccggggg cgtgggtgtce ccggaggcga gggtgtcceca 2520
ggagtgtggg tgtcccgggg gcgtgggtgt cccgggagtg tgggtgtcce ggaggcgagg 2580
gtgtcccggg agtgtgggtg tccecggggge gtgggtgtce cggaggcgag ggtgtcccag 2640
gagtgtgggt gtcccggggg cgtgggtgtc ccgggagtgt gggtgttcca gaggcgaggg 2700
tatcccagaa gtgtgagtgt cccgggggtg tgggtgtcce gggggcgtgg gtgtcccggg 2760
agtgtgggtg tcccggggge gtgggtatcc cagaagtgtg agtgtcccag gggegtgggt 2820
gtccggggge gtgggtgtce cgggggtgtg ggtgtccegg gggtcgtggg tgtcceggga 2880

gcgtgggtgt cggggactgc agggacatgg gcctccccte ccactcctge cgcccagggce 2940
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acctecetgtg aggactcgga gtcegtgagt tcccacctee ttgageccga tteotttggtg 3000
tccecegeetg catcctcage ctcecettccaa accagaccag ttctctaggg gegtcgacgt 3060
gtgaaactga ttttaaagaa aacaggcggt ggcctttecte tcggeoceccac gtggeccagt 3120
agcgctcace ttcegtccet tettcegege tcagtaacca atttaggecg ctccetgcaga 3180
actcgggcete ctgcccaccg geccacageg tccacctgag gecteottect cccagcaaag 3240
gtcgtccete cggaacgege ctcetgegge ctectecagag ccectecege gegtectete 3300
agcccegete gectcocetcoee ggggectcce totccegect gecccoccagge cegtcteect 3360
cgcgggctga ggcaggttceg gecagcacggce gecccggggceg ggggtcacte tcecaccacceg 3420
cgtggtgcece acagctcacg gegetecegg gtgacggtce ccteggetgt agggegtect 3480
gaagagcggce ctgctcggag ctgagcgcac ggggttgecct geccctggge gtecteotggec 3540
ctcaccagece ccgtcttcece atgggcaaaa cggeggtcct gtttgtccac aagtaaccegt 3600
cggggttacg gaggggccag gagctgcegge ggggggetgt gectctcagga ccggcccceag 3660
gaggatccge gcgaggtetg gagectctcag gggtcgeggg ggacagaggg gccccaageg 3720
gaggcgggaa ggcggcagaa goccaggacce gcocaagagct ggcogaggaag ccocggggetc 3780
gctgtegggg gagcocgggea ggggecgege ctcggcacca ggacgcgagg cctgggaagg 3840
cggatctgge cgcgagcacg cggtgegggt ggagacgcag ggatttggat ttcecgeggge 3900
gctgcacgga tttccacgeg cggttcacgt gggeccccagg gggtgcccgg cacccggggce 3960
cgcgeegect tecteoctgece ggcatcgacc cgcagectca cgtttaccge ggcogeccgea 4020
geccecectteg ceocgetteeg cgegtgecee cgagegegec ctcgggatca geccccggaa 4080
gcagagaggc caggccggga aggatgggeg aacggggtgg ctgacccggg agcacggcag 4140
ggaggacacc cagccaggcc cgcgagcagc gccgctccec tcctccagga cgggcgggaa 4200
cctgegatge cccegeegeg tgggecgtgg ggcggtotcee gaggocactgg geggggcacqg 4260
cggtgggcgc ttcacggaac tcgcatttcc cagtcttcgt aacccaggag gaagcccacg 4320
gcgtectgeca ccggecgecgg cgcgeccaacg cgttcctgga ggagectgegg ccgggcetecce 4380
tggagaggga gtgcaaggag gagcagtgct ccttcgagga ggcccgggag atcttcaagg 4440
acgcggagag gacggtgagc ccagcctcgg ggcgccccge goggacactg cacggeggeg 4500
gtgaaccagg ccgcgtgggg ccgecctgegt ctctttgget gecggeocectgtg ggcggegaac 4560
acgcagcggc gcccgcgcegce gcegctctectc tgcgggggte getttccgec cggggtgact 4620
ccgctttecet gggcgatgcc cccaccccca ggcacgcgct ctcccegtge ggccgcaccg 4680
cgcatgccgg ttttcacatc agaaaatacg atttgcacaa gcacacttag ggtgtccccc 4740
ttaacttccec aagggagtcc ccccagtccc cgaagtccag ggcagecctge gcatcgcaga 4800
cgcgegegge tcgcagaagg gacgtggtga gaagctggcec cacagcatgc caccagcggce 4860
acctcctcag ggcacgtgtc ggggagaaac aacacttagg gaccctggga ctttctccag 4920
ctcacgctca cgggtccacc tcacactacc aagatcacct caatagacgg acactcacac 4980
agggcacact tcacactcac aggtcacctc acactcacag gacacctcac actcacaggg 5040
cacacttcac actcacgggt cacctcacac tccaagatca cctaaagagg acacctcaca 5100
cagggcacac ttcacactca caggtcacac ctcacacaga tcatctcatt ctcacaggac 5160

acctccctet cacaggtcac ctcacactca caggacacct cacagaggtc acctcacacc 5220
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cacaggacac ctcacagagg tcacctcaca cggggcacac ttcacactca ggtcacctca 5280
cacccacagg acacctcaca gaggtcacct cacacccaca ggacaactca cagaggtcac 5340
ctcacacagg acacctcaca aaggtcacct cacacccaca ggacacctca cactcatagg 5400
cacctcagtc ttacaggaca actcacactc acaggtcacc tatctcacag gacacctcac 5460
actcacaggt caccttactc tcacaggaca cctcacacag ggcacacttc actccacagg 5520
tcaccatacc tcacacagat cacctcatac tcacagatca cttcattcat tctcacagga 5580
tacctcacac tcagggcaca cttcacactc acaggtcaca cctcacacag atcatctcat 5640
tctcacagga cacctcccte tcacaggtca ccttacactc atctcacact cacaggtcge 5700
cacacctcac actcacagga tgcctcacac tcacagaacc acatctcata tgcacaagac 5760
acctcacact caggacacct catgctcaaa gaagcctcac actcacagga ggtccagetg 5820
tctgaggcaa aggctaacat gaccctttecc agacaaattg aggatggtca tgcctageat 5880
ttttatacac ctagttttga aagcatttct catctgttgt attctcacag cacccegtga 5940
gtttaagttc aggtggccaa cagtttcttc agcaatcact tttttctgtg gagtgetttt 6000
gctgtttgtg gaatattttg catctgctac tgcaccctet cccegtatgt gtggecacce 6060
tgtcagaggt ggagctgtgg ctcagagcct gtgtaccteg tcccaggtece acagetcage 6120
gacagaagag tcagggttga acctcgggtg ttctgacttg ggagcaggaa atgtgtggte 6180
acccatagtt ccagatgtcc tggggagggg ccaagattag aagaaaccta cctcagctcc 6240
agaggaaagt ctggcttcct gagcccaccc cgccagaccc aggtccaagt cccccaaccce 6300
cagttcatgg tgtgtccagt gecttaccgtt gggtgectctg gtgaaggtge atctcacgag 6360
gcttgotete ttgttecctte agaagetgtt ctggatttcet tacagtggtg agtggatgat 6420
caccaccagt cctgcctgca acccttctca gcttactgac accagcccac tccacagatg 6480
gggaccagtg tgcctcaagt ccatgccaga atgggggctc ctgcaaggac cagctccagt 6540
cctatatctg cttctgccte cctgeccttcg agggccggaa ctgtgagacg cgtaaggccc 6600
cactttgggt cccatatttg cagagggccc tggggagctg gtggaggtgg cctggccaac 6660
cgggctgcag ggtgcaacaa cctggtgggg tgtgtaggcc gggcattcag ggctcagcecc 6720
agttggaaat tggtctaggt gacctttaaa tcccttccag tctgaggtct ttgacaggga 6780
cccaaggttc tgattatcag actcagtggc ccccttcgeg gtcccggecce tgggcaactt 6840
ctcagccctg gagactggcc cagttgagag tccctgtgtce ccgtgtgeccc attccagatc 6900
ccacctagct aggtacccgt ttggtaaact tccccttctc ctactttcca ttacaaaggt 6960
ttgaggggtt tgtttttttt tttaaccatc tgaatattaa attaatcaca aagtttaggg 7020
cccccaacct cccttgggtt cagtaattca ctagaaggac acatagaaat ccaaatatcc 7080
actgagtgga tacactcaca ggtaccgttt attacagcaa aggatgcagg cttaagtctg 7140
cagagggacc agggacaagc ttccccttgt cctctectgt ggggtcatgt ggacatccett 7200
aattctccca gaatgacgtg tgacgagaac gtgggaagta ctgccaaact tggggaacgc 7260
tacgagccce gtgtccagag gtttgatcag ggctcaatga catagaccca gctgaccagg 7320
cacgcatggc tgacctcagt ctcagcccct ccagagctac gccgataatg cggccaaggce 7380
cccaccatac atcacattgt cagctagacc atccagcatg gctcaaggcc caggtaaaca 7440

ccaacattcc ctcaggcaag accttccaag ggcttagcgg tcatttccca ggagccaagg 7500
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caaaggctac cctttetetg geacagecagt tcatccttga ccacccaaga ccacattett 7560
acactgaatg agctctcctg tgcagcagec attttettet ctaagcagaa gagagcccag 7620
caagctggag gaggctgaag agagaggctt cctgctggtc atctgggtec agaatgectg 7680
gagatctctg ctcagccectg gtgeccagca geccetggtgt gecatcctgeca gggcagectt 7740
cccgecggag tcctggactt getcagggec actccecettg cccatgtcaa ccaaagtcag 7800
gctgecggtt ctgcttette tgtetgagec catgaccagt getgggacta actgteccece 7860
aggcgggctce acggtggtac gaggccagct tggagaactg tctcagetct ctggtectet 7920
cgtcagttgg gtctctgatt ggaaagtccc ttggacactt taccatcccc attggacttt 7980
cactttccee caggeoctccca tcagetgetc ggaagagtgg tcaccctgga ggccactgec 8040
caccagccag gcacccccca aatgcaaccg cagccagcac tgccagccac tggcaagget 8100
gttcagacat gtggctcctce tgatccacge cttgtecettt ggatcagtcc acggagcagt 8160
gtgccaagcet caggctctgt cacccacagc tcatgeccacce ttccaggcag aacaccactg 8220
ctgacccagg ggcatggcca ccecegggggce tggegtcteg ctgaccccca gaagcececcte 8280
tcagggtgtc cccttcctgt cecccagacaa ggatgaccag ctgatctgtg tgaacgagaa 8340
cggcggcetgt gagcagtact gcagtgacca cacgggcacc aagcgctcct gtcggtgceca 8400
cgaggggtac tctctgctgg cagacggqgt gtcctgcaca cccacaggtg accaggectte 8460
atgtcccagt cccagatgac accagtccct gtcccactag gattatctta ctggacaaaa 8520
gacgggtggg actggccttc acatctactg agcactaact atgcactgac caattgtgag 8580
gtgggatctg ggraccaagg gtggcacagg ccagcagcga ccagtgacta ggatgggcac 8640
cctgggggea atccctgaat ggcctcagge cccctgecaa cttcectaggca gaccagggga 8700
gccaagcaag gcactatctc acgtccaact gcccactcge aggaatcctc cgccagggtt 8760
catgaatcta cttcggcaca gccaatgtct gtactgactg ctgcccactc tgcattccaa 8820
aactcgtaaa ggctcctggg aaaatgggat gtttctccaa accagcctgg aacgaatggg 8880
ctgcacttcc aaaagcaggg acaccccaca cccactgtct ctaaagaggc ggaacgtgcce 8940
caccctggece acacagcctg ggactcagcc tgccacctcce tcgggecttcc tttetggecc 9000
aagaccttga ttgaagcaga tcaaaactaa gcatgggatc aaaacaacac agtttgattc 9060
atctttaggt agaatttcat tcaccttcta ctaaagtcaa acaacacatc ttctccctga 9120
aaagtgagca gagggcggtt ttaagacgta agccctctgt ttcctccaaa accagccctg 9180
accattgtct cctcagccag ccacttcttc aagggcctct catggccggg ccccaccagt 9240
caggcccagc cgaggccctg ccttccacca cccctgggec ctgggagctce ctgctectgg 9300
gggcctccca tagcctcgge ctcaaggcct ctcagaggat gggtgtttct gaatctttcc 9360
tagtggcacg ttcatccctc acaaatctct gcatctttct gacttttgtt ttacacagtt 9420
gaatatccat gtggaaaaat acctattcta gaaaaaagaa atgccagcaa accccaaggc 9480
cgaattgtgg ggggcaaggt gtgccccaaa ggggagtgtc catggcaggt aaggcttccc 9540
ctggcttcag gattccaage cctgagggtc ttgaagcctt ttgaatgtga acaacagctc 9600
tggaagggaa aatgggcagg tcagcccaag cccacaggct ccaagtcagc acacctagca 9660
cctccagecte gcggcacccce catgctttta gtggggcaag gaaggagaaa agaaaacgac 9720

actcactgag ggtctaccct gtgcagagaa ccctgcgaga tgccccatcc gagttgtcac 9780
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gtcgtectca cggttactet ttgaggtggg atctttgeet gatctttgea aaatcaggag 9840
cattggatca aagctatgtg aagatcctgt gaggtgaaca gtgaaatctc acagcgacat 9900
ttgtattctt gggccgtgec caagagcacg tctcggectag agaggggcac agccteccag 9960
agccaggtct gagcagcttt gcctgggagg gatctgcaaa gaccccagga tttcagaaag 10020
aaattgtgca atgccagagg ttccttggca tgcccgggag ggcgagtcat cagagaaaca 10080
atgacagcaa tgtgacttcc acacctcetg tccececeegee caggteetgt tgttggtgaa 10140
tggagctcag ttgtgtgggg ggaccctgat caacaccatc tgggtggtet ccgeggecca 10200
ctgtttcgac aaaatcaaga actggaggaa cctgatcgeg gtgetgggtg ggtaccacte 10260
tececectgtee gaccgeggtg ctgggtgggt geocactctte cctgtccgac cgeggtgetg 10320
ggtgggtgce actctcccet gtcecgaccge ggtgetgggt gggtgecact ctcccctgte 10380
cgaccgceggt gcotgggtggg tgccactctc cgctgtccga cecgeggtget gggtgggtac 10440
cactctccee tgtctgaccg cagectectcaa gtgtctcagg ggectgtgget ctgggetteg 10500
tgctgtcact tccacagaca gacagacatc cccaaaaggg gagcaaccat gctgggcacg 10560
actgcectgtg gcaccgtget ctcagecact ttcccatgec caaataaaac gataaaagac 10620
tgggggcttc tgcccatcct gectcacttg accaagagecc cagaagagga tgcgacaccc 10680
agggcctcat gggaccaccg gctggcaggg gttctgetca ctgggtttat gggtgagacg 10740
agcactccca ggagggccac tgggccggga agaactgtgg agaatcgggg cacgccctgt 10800
cctceccaget gcoccagggcac agcatccctt ccccacctge aacacccaga ccccagatte 10860
accccagttc acttgtccce acacgagcca caggctgcca cctggggcag getggecccac 10920
cttggggtta gatgcaggtc cccttgecccc agaaggagac tgcagcccct gecagacctag 10980
aaatggccac agcccatccc catgcaccag ggggtgaggt ggcaggtggt ggaaagggcce 11040
tgagggggge ttcttcctte caggcgageca cgacctcage gagcacgacg gggatgagca 11100
gagccggcgg gtggcgcagg tcatcatccc cagcacgtac gtcccgggca ccaccaacca 11160
cgacatcgcg ctgctccgece tgcaccagcc cgtggtcctc actgaccatg tggtgccecct 11220
ctgcctgecce gaacggacgt tctctgagag gacgctggcc ttcgtgeget tctcattggt 11280
cagcggctgg ggccagctge tggaccgtgg cgccacggcc ctggagctca tggtcctcaa 11340
cgtgccececgg ctgatgaccce aggactgcct gcagcagtca cggaaggtgg gagactcccce 11400
aaatatcacg gagtacatgt tctgtgccgg ctactcggat ggcagcaagg actcctgcaa 11460
gggggacagt ggaggcccac atgccaccca ctaccggggc acgtggtacc tgacgggcat 11520
cgtcagctgg ggccagggct gcgcaaccgt gggccacttt ggggtgtaca ccagggtctce 11580
ccagtacatc gagtggctgc aaaagctcat gcgctcagag ccacgcccag gagtcctcct 11640
gcgagcccca tttccctage ccagcagccc tggcctgtgg agagaaagcc aaggctgegt 11700
cgaactgtcc tggcaccaaa tcccatatat tcttctgcag ttaatggggt agaggaggge 11760
atgggaggga gggagaggtg gggagggage cagagacaga aacagagaga gacagagaca 11820
gagagagact gagggagaga ctctgaggac atggagagag actcaaagag actccaagat 11880
tcaaagagac taatagagac acagagatgg aatagaaaag atgagaggca gaggcagaca 11940
ggcgctggac agaggggcag gggagtgcca aggttgtcct ggaggcagac agcccagctg 12000

agcctcctta cctcececttca geccaagcccc acctgcacgt gatctgetgg ccctcagget 12060



US 2003/0087244 Al May 8, 2003
36

-continued

gctgctetge ctteattget ggagacagta gaggcatgaa cacacatgga tgcacacaca 12120
cacacgccaa tgcacacaca cagagatatg cacacacacg gatgcacaca cagatggtca 12180
cacagagata cgcaaacaca ccgatgcaca cgcacataga gatatgcaca cacagatgca 12240
cacacagata tacacatgga tgcacqcaca tgccaatgca cgcacacatc agtgcacacg 12300
gatgcacaga gatatgcaca caccgatgtg cgcacacaca gatatgcaca cacatggatg 12360
agcacacaca caccaagtgc gcacacacac cgatgtacac acacagatgc acacacagat 12420
gcacacacac cgatgctgac tccatgtgtg ctgtcctetg aaggoggttg tttagetecte 12480
acttttctgg ttcttatcca ttatcatctt cacttcagac aattcagaag catcaccatg 12540
catggtggcg aatgccccca aactctcccc caaatgtatt tctccetteg ctgggtgecg 12600
ggctgcacag actattcccc acctgettcc cagettcaca ataaacgget gegtctecte 12660
cgcacacctg tggtgecctge cacccactgg gttgecccatg attcattttt ggagccceceg 12720
gtgctcatce tctgagatge tcttttettt cacaattttc aacatcactg aaatgaacce 12780
tcacatggaa gctatttttt aaaaacaaaa gctgtttgat agatgtttga ggctgtaget 12840
cccaggatcc 12850
<210> SEQ ID NO 2

<211> LENGTH: 466

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2

Met Val Ser Gln Ala Leu Arg Leu Leu Cys Leu Leu Leu Gly Leu Gln
1 5 10 15

Gly Cys Leu Ala Ala Gly Gly Val Ala Lys Ala Ser Gly Gly Glu Thr
20 25 30

Arg Asp Met Pro Trp Lys Pro Gly Pro His Arg Val Phe Val Thr Gln
35 40 45

Glu Glu Ala His Gly Val Leu His Arg Arg Arg Arg Ala Asn Ala Phe
50 55 60

Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu Cys Lys Glu Glu
65 70 75 80

Gln Cys Ser Phe Glu Glu Ala Arg Glu Ile Phe Lys Asp Ala Glu Arg
85 90 95

Thr Lys Leu Phe Trp Ile Ser Tyr Ser Asp Gly Asp Gln Cys Ala Ser
100 105 110

Ser Pro Cys Gln Asn Gly Gly Ser Cys Lys Asp Gln Leu Gln Ser Tyr
115 120 125

Ile Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn Cys Glu Thr His
130 135 140

Lys Asp Asp Gln Leu Ile Cys Val Asn Glu Asn Gly Gly Cys Glu Gln
145 150 155 160

Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys Arg Cys His Glu
165 170 175

Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr Pro Thr Val Glu
180 185 190

Tyr Pro Cys Gly Lys Ile Pro Ile Leu Glu Lys Arg Asn Ala Ser Lys
195 200 205
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Pro Gln Gly Arg Ile Val Gly Gly Lys Val Cys Pro Lys Gly Glu Cys
210 215 220

Pro Trp Gln Val Leu Leu Leu Val Asn Gly Ala Gln Leu Cys Gly Gly
225 230 235 240

Thr Leu Ile Asn Thr Ile Trp Val Val Ser Ala Ala His Cys Phe Asp
245 250 255

Lys Ile Lys Asn Trp Arg Asn Leu Ile Ala Val Leu Gly Glu His Asp
260 265 270

Leu Ser Glu His Asp Gly Asp Glu Gln Ser Arg Arg Val Ala Gln Val
275 280 285

Ile Ile Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn His Asp Ile Ala
290 295 300

Leu Leu Arg Leu His Gln Pro Val Vval Leu Thr Asp His Val Val Pro
305 310 315 320

Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr Leu Ala Phe Val
325 330 335

Arg Phe Ser Leu Val Ser Gly Trp Gly Gln Leu Leu Asp Arg Gly Ala
340 345 350

Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg Leu Met Thr Gln
355 360 365

Asp Cys Leu Gln Gln Ser Arg Lys Val Gly Asp Ser Pro Asn Ile Thr
370 375 380

Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser Lys Asp Ser Cys
385 390 395 400

Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr Arg Gly Thr Trp
405 410 415

Tyr Leu Thr Gly Ile Val Ser Trp Gly Gln Gly Cys Ala Thr Val Gly
420 425 430

His Phe Gly Val Tyr Thr Arg Val Ser Gln Tyr Ile Glu Trp Leu Gln
435 440 445

Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu Leu Arg Ala Pro
450 455 460

Phe Pro

465

<210> SEQ ID NO 3

<211> LENGTH: 31

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

gctgcaggtg cgtccaggga ggttttctee a 31
<210> SEQ ID NO 4

<211> LENGTH: 31

<212> TYPE: DNA

<213> ORGANISM: Homo saplens

<400> SEQUENCE: 4

ctcctgtcgg tgccatgagg ggtactctct g 31
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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) determining the identity of the nucleotides present at
nucleotide positions 594 and/or 8401 of SEQ ID NO:1,
or the complement thereof; and

b) identifying the subject as a candidate for a particular
clinical course of therapy based on the identity the
nucleotides present at nucleotide positions 594 and/or
8401 of SEQ ID NO:1, or the complement thereof.

2. The method of claim 1, wherein determining the
identity of the nucleotides is by obtaining a nucleic acid
sample from the subject.

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

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

5. The method of ¢laim 3, 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.

6. The method of claim 3, wherein said medical device is
used in combination with a modulator of F7 gene expression
or F7 polypeptide activity.

7. The method of claim 4, wherein said surgical procedure
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.

8. 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) determining the identity of the nucleotides present at
nucleotide positions 594 and/or 8401 of SEQ ID NO:1,
or the complement thereof; and

b) identifying the subject as a subject who 1s a candidate
for further diagnostic evaluation for a vascular disease
or disorder based on the identity of the nucleotides
present at nucleotide positions 594 and/or 8401 of SEQ
ID NO:1, or the complement thereof.

9. The method of claim 8, wherein determining the
identity of the nucleotides is by obtaining a nucleic acid
sample from the subject.

10. The method of claim 8, wherein said further diagnos-
tic evaluation consists of use of one or more vascular
imaging devices.

11. The method of claim 10, wherein said vascular imag-
ing device is selected from the group consisting of: angiog-
raphy, cardiac ultrasound, coronary angiogram, magnetic
resonance imagery, nuclear imaging, CT scan, myocardial
perfusion imagery, electrocardiogram, and any combination
thereof.

12. The method of claim 8, wherein further diagnostic
evaluation is selected from the group consisting of: genetic
analysis, familial health history analysis, lifestyle analysis,
exercise siress tests, and any combination thereof.

13. Amethod 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:
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a) determining the identity of the nucleotides present at
nucleotide positions 594 and/or 8401 of SEQ ID NO:1,
or the complement thereof; and

b) 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 positions 594 and/or 8401 of SEQ
ID NO:1, or the complement thereof.

14. The method of claim 13, wherein determining the
identity of the nucleotides is by obtaining a nucleic acid
sample from the subject.

15. The method of claim 13, wherein the clinical course
of therapy comprises use of a medical device for treating a
vascular disease or disorder.

16. The method of claim 15, 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.

17. The method of claim 15, wherein said medical device
is used in combination with a modulator of modulators of F7
gene expression or F7 polypeptide activity.

18. The method of claim 13, wherein said clinical course
of therapy is use of a surgical procedure.

19. The method of claim 18, 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.

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

a) determining the identity of the nucleotides present at
nucleotide positions 594 and/or 8401 of SEQ ID NO:1,
or the complement thereof; and

b) determining whether a subject will benefit from
implantation of a stent based on the identity of the
nucleotides present at nucleotide positions 594 and/or
8401 of SEQ ID NO:1, or the complement thereof.

21. The method of claim 20, wherein determining the

identity of the nucleotides is by obtaining a nucleic acid
sample from the subject.

22. A method for determining whether a subject will

benefit from use of a vascular imaging procedure comprising
the steps of:

a) determining the identity of the nucleotides present at
nucleotide positions 594 and/or 8401 of SEQ ID NO:1,
or the complement thereof; and

b) determining whether a subject will benefit from use of
a vascular imaging procedure based on the identity of
the nucleotides present at nucleotide positions 594
and/or 8401 of SEQ ID NO:1, or the complement
thereof.

23. The method of claim 22, wherein determining the
identity of the nucleotides is by obtaining a nucleic acid
sample from the subject.

24. The method of claim 22, 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.
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25. A method for determining whether a subject will
benefit from a surgical procedure comprising the steps of:

a) determining the identity of the nucleotides present at
nucleotide positions 594 and/or 8401 of SEQ ID NO:1,
or the complement thereof; and

b) determining whether a subject will benefit from a
surgical procedure based on the identity of the nucle-
otides present at nucleotide positions 594 and/or 8401
of SEQ ID NO:1, or the complement thereof.

26. The method of claim 25, wherein determining the
identity of the nucleotides is by obtaining a nucleic acid
sample from the subject.

27. The method of claim 25, wherein said surgical pro-
cedure is selected from the group consisting of percutancous
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.

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

a) determining the identity of the nucleotides present at
nucleotide positions 594 and/or 8401 of SEQ ID NO:1,
or the complement thereof; and

b) selecting an effective vascular imaging device as a
diagnostic tool for said subject based on the identity of
the nucleotides present at nucleotide positions 594
and/or 8401 of SEQ ID NO:1, or the complement
thereof.

29. The method of claim 28, wherein determining the
identity of the nucleotides is by obtaining a nucleic acid
sample from the subject.

30. The method of claim 28, 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.

31. 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 F7
gene, and

based on the presence or absence of the polymorphic
region of an F7 gene, determining whether or not the
subject has a predisposition to a vascular disease or
disorder.

32. 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 F7 gene, and

based on the presence or absence of the polymorphic
region of an F7 gene, identifying a predisposition to a
vascular disease or disorder.
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33. An clectronic 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 F7
gene, and

based on the presence or absence of the polymorphic
region of an F7 gene, determining whether or not the
subject has the predisposition to a vascular disease or
disorder.

34. 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 F7
gene, and

based on the presence or absence of the polymorphic
region of an F7 gene, performing a method for identi-
fying a predisposition to a vascular disease or disorder
associated with the polymorphic region.

35. The electronic system of claims 33 or 34, wherein said
processor further implements the functionality of receiving
phenotypic information associated with the subject.

36. The electronic system of claims 33 or 34, wherein said
processor further implements the functionality of acquiring
from a network phenotypic information associated with the
subject.

37. 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 F7 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.
38. 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 F7 gene,

receiving phenotypic information associated with the sub-
ject,

acquiring additional information from the network, and

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 F7 gene.

39. The system of claims 37 and 38, wherein the network
system comprises a server and a work station operatively
connected to said server via the network.

40. A method for determining whether a subject has a
pre-disposition to a vascular disease or disorder associated
with a polymorphic region of an F7 gene, said method
comprising the steps of:
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receiving information associated with the polymorphic
region of an F7 gene,

receiving phenotypic information associated with the sub-
ject,

acquiring information from the network corresponding to
an F7 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 F7 gene.

41. A method for diagnosing or aiding in the diagnosis of
a vascular disease or disorder in a subject comprising the
steps of determining the F7 genetic profile of the subject,
thereby diagnosing or aiding in the diagnosis of a vascular
disease or disorder.

42. The method of claim 41, wherein determining the
subject’s F7 genetic profile comprises determining the iden-
tity of the nucleotides present at nucleotide positions 594
and/or 8401 of SEQ ID NO:1, or the complement thereof.

43. The method of claim 41, further comprising utilizing
a vascular imaging device to diagnose or aid in the diagnosis
of a vascular disease or disorder.

44. The method of claim 43, 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.

45. A method 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 F7 gene of the
subject.

46. The method of claim 45, wherein determining the
molecular structure comprises determining the identities of
the allelic variants of at least one polymorphic region of the
F7 gene of the subject.

47. The method of claim 45, wherein determining the
molecular structure comprises determining the identities of
the allelic variants of at least one polymorphic region of the
F7 gene of the subject.

48. A method for treating a subject having a disease or
condition associated with a specific allelic variant of a
polymorphic region of an F7 gene, comprising the steps of:

(a) determining the identity of an F7 allelic variant; and

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

lates F7 gene expression or protein activity.

49. The method of claim 48, wherein the specific allelic
variant comprises a nucleotide sequence selected from the
group consisting of SEQ ID NO:3 or SEQ ID NO:4, or the
complement thereof.

50. 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 positions 594 and/or 8401 of SEQ ID NO:1, or the
complement thereof,

wherein the presence of two copies of a thymidine allele
at position 8401, or the complement thereof, is indica-

40
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tive of increased likelihood of a vascular disease in the
subject as compared with a subject having any other
combination of these alleles.

51. The method of claim 50, wherein the vascular disease
is selected from the group consisting of atherosclerosis,
coronary artery disease, myocardial infarction, ischemia,
stroke, peripheral vascular diseases, venous thromboembo-
lism and pulmonary embolism.

52. The method of claim 51, wherein the vascular disease
is myocardial infarction.

53. The method of claim 51, wherein the vascular disease
is coronary artery disease.

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

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

(b) determining the identity of the nucleotides at nucle-
otide positions 594 and/or 8401 of SEQID NO:1, or the
complement thereof,

wherein the presence of two copies of a thymidine allele
at position 8401, or the complement thereof, is indica-
tive of increased likelihood of a vascular disease in the
subject as compared with a subject having any other
combination of these alleles.

55. The method of claim 54, wherein the vascular disease
is selected from the group consisting of atherosclerosis,
coronary artery disease, myocardial infarction, ischemia,
stroke, peripheral vascular diseases, venous thromboembo-
lism and pulmonary embolism.

56. The method of claim 55, wherein the vascular disease
is myocardial infarction.

57. The method of claim 55, wherein the vascular disease
is coronary artery disease.

58. An isolated nucleic acid molecule comprising a nucle-
otide sequence comprising an allelic variant of a polymor-
phic region of an F7 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.

59. Akit comprising probes or primers which are capable
of hybridizing to the nucleic acid molecule of claim 58.

60. The kit of claim 59, wherein the probes or primers
comprise a nucleotide sequence from about 15 to about 30
nucleotides.

61. The kit of claim 60, wherein the probes or primers are
labeled.

62. A method for determining the identity of one or more
allelic variants of a polymorphic region of an F7 gene in a
nucleic acid obtained from a subject, comprising contacting
a sample nucleic acid from the subject with probes or
primers having sequences which are complementary to an
F7, wherein the sample comprises an F7 gene sequence,
thereby determining the identity of one or more of the allelic
variants.

63. The method of claim 62, 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.

64. The method of claim 63, wherein determining the
identity of the allelic variant comprises determining the
identity of at least one nucleotide of the polymorphic region
of an F7 gene.
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65. The method of claim 63, wherein determining the
identity of the allelic variant consists of determining the
nucleotide content of the polymorphic region.

66. The method of claim 63, wherein determining the
nucleotide content comprises sequencing the nucleotide
sequence.

67. The method of claim 63, wherein determining the
identity of the allelic variant comprises performing a restric-
tion enzyme site analysis.

68. The method of claim 63, wherein determining the
identity of the allelic variant is carried out by single-stranded
conformation polymorphism.

69. The method of claim 63, wherein determining the
identity of the allelic variant is carried out by allele specific
hybridization.

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

71. The method of claim 63, wherein determining the
identity of the allelic variant is carried out by an oligonucle-
otide ligation assay.

72. The method of claim 63, wherein the probe or primer
comprises a nucleotide sequence from about 15 to about 30
nucleotides.

73. 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 F7;

b) providing results of the analysis to the subject via the
Internet, wherein the presence of a polymorphic region
of F7 indicates an increased risk for vascular disease.

74. 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 F7
genetic profile;

¢) representing the F7 genetic profile information as
digital genetic profile data;

d) electronically processing the F7 digital genetic profile
data to generate a risk assessment report for vascular
disease, wherein the presence of a polymorphic region
of F7 indicates an increased risk for vascular discase;
and

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

a) obtaining the subject’s F7 genetic profile information
as digital genetic profile data;

b) electronically processing the F7 digital genetic profile
data to generate a risk assessment report for vascular
discase, wherein the presence of a polymorphic region
of F7 indicates an increased risk for vascular disease;
and

¢) displaying the risk assessment report on an output
device.
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76. The method of claims 74 or 75, further comprising the
step of using the risk assessment report to provide medical
advice.

77. The method of claims 74 or 75, wherein additional
health information is provided.

78. The method of claim 77, 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.

79. The method of claim 75, wherein the F7 digital
genetic profile data are transmitted via a communications
network to a medical information system for processing.

80. The method of claim 79, wherein the communications
network is the Internet.

81. 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 F7 genetic profile;

b) means for representing the F7 genetic profile as digital
molecular data;

¢) means for electronically processing the F7 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 F7 indicates an increased risk for vascular
discase.

82. A medical information system for assessing a sub-

ject’s risk for vascular disease comprising:

a) means for representing the subject’s F7 genetic profile
data as digital molecular data,

b) means for electronically processing the F7 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 F7 indicates an increased risk for vascular
disease.
83. A computerized method of providing medical advice
to a subject comprising:

a) analyzing biological information from a subject to
determine the subject’s F7 genetic profile;

b) based on the subject’s F7 genetic profile, determining
the subject’s risk for vascular disease;

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

a) based on the subject’s F7 genetic profile, determining
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.
85. The method of claims 83 or 84, wherein the medical
advice comprises one or more of the group consisting of
further diagnostic evaluation, administration of medication,
or lifestyle change.
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86. The method of claims 83 or 84, wherein additional
health information is obtained from the subject.

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. 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 F7 indicates an increased risk for vas-
cular disease.

89. 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 F7 indicates an
increased risk for vascular disease, thereby self-assessing
risk for a vascular disease.

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

a) providing biological information;

b) accessing F7 digital genetic profile data obtained from
the biological information, the F7 digital genetic profile
data being displayed via an output device, wherein the
presence of a polymorphic region of F7 indicates an
increased risk for vascular disease.

91. A method of self-assessing risk for vascular disease,
the method comprising accessing F7 digital genetic profile
data obtained from biological information, the F7 digital
genetic profile data being displayed via an output device,
wherein the presence of a polymorphic region of F7 indi-
cates an increased risk for vascular disease.

92. The method of claims 89 or 91, wherein the electronic
output device is accessed via the Internet.

93. The method of claims 89 or 91, wherein additional
health information is provided.

94, The method of claim 93, 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.

95. The method of any of claims 88, 89, 90, or 91, wherein
the biological information is obtained from a sample from an
individual at a laboratory company.

96. The method of claim 95, wherein the laboratory
company processes the biological sample to obtain F7
genetic profile data, represents at least some of the F7
genetic profile data as digital genetic profile data, and
transmits the F7 digital genetic profile data via a commu-
nications network to a medical information system for
processing.

97. The method of any of claims 88, 89, 90, or 91, 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 F7 genetic profile
data, and transfers the data to a laboratory company.

May 8, 2003

98. The method of claim 97, wherein the laboratory
company represents at least some of the F7 genetic profile
data as digital genetic profile data, and transmits the F7
digital genetic profile data via a communications network to
a medical information system for processing.

99. 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 F7; requesting 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; receiving the health
assessment report from the medical information system; and
providing the health assessment report to the individual.

100. 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.

101. 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 F7; 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.

102. The method of claim 101, 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 whether
the individual is at risk for a specific disorder.

103. The method of claim 101, 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.

104. The method of claim 101, wherein electronically
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 stored digital molecu-
lar data and/or digital health data relating to one or more
disorders.

105. The method of claim 101, wherein electronically
processing the digital molecular data and digital health data
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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.

106. The method of either of claims 104 or 105, wherein
at least one of the databases is a public database.

107. The method of claim 101, wherein the digital health
data and digital molecular data are transmitted via a com-
munications network to a medical information system for
processing.

108. The method of claim 107, wherein the communica-
tions network is the Internet.

109. The method of claim 107, wherein the input device
is a keyboard, touch screen, hand-held device, telephone,
wireless input device, or interactive page on a website.

110. The method of claim 101, wherein the health assess-
ment report comprises a digital molecular profile of the
individual.

111. The method of claim 101, wherein the health assess-
ment report comprises a digital health profile of the indi-
vidual.

112. The method of claim 101, wherein the molecular data
comprises nucleic acid sequence data, and the molecular
profile comprises a genetic profile.

113. The method of claim 101, wherein the molecular data
comprises protein sequence data, and the molecular profile
comprises a proteomic profile.

114. The method of claim 101, 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.

115. The method of claim 101, 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.

116. The method of claim 101, wherein the health infor-
mation comprises current and historical health information.

117. The method of claim 101, 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.
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118. The method of claim 117, 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.

119. The method of claim 101, wherein the health assess-
ment report provides information about the individual’s
predisposition for vascular disease and options for risk
reduction.

120. The method of claim 119, 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.

121. The method of claim 101, wherein the health assess-
ment report provides information about treatment options
for a particular disorder.

122. The method of claim 121, wherein the treatment
options comprise one or more of diet, one or more drugs,
physical therapy, and surgery.

123. The method of claim 101, wherein the health assess-
ment report provides information about the efficacy of a
particular treatment regimen and options for therapy adjust-
ment.

124. The method of claim 101, further comprising storing
the molecular data.

125. The method of claim 124, further comprising build-
ing a database of stored molecular data from a plurality of
individuals.

126. The method of claim 101, further comprising storing
the molecular data and health data.

127. The method of claim 126, further comprising build-
ing a database of stored molecular data and health data from
a plurality of individuals.

128. The method of claim 126, 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.

129. The method of claim 128, further comprising build-
ing a database of stored molecular data and health data from
a plurality of individuals.

130. The method of claim 128, 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.

w0k ok k%



patsnap

TRAFROE) MERBN LB FAETT
NIF(2E)E US20030087244A1 AP 2003-05-08
RS US10/017122 2001-12-14

FRIRE(ERB)AGE) VITIVITY
BE (T RR)AGE) VITIVITY , INC

LFERF(ERD)AGE) VITIVITY INC.

[#R]REAA MCCARTHY JEANETTE

RKEAA MCCARTHY, JEANETTE

IPCHE& A61B5/00 CO7H21/04 C12Q1/68 GO1N
CPCHZES C12Q2600/172 C12Q1/6883

X 60/327487 2001-10-09 US

SAEBEE Espacenet USPTO

RWE(F)

ARAZELMABETRFVI(F7 ) BRAZSHN R, Rit , XKH
RUTERFTERNEFMERRANERERFIINERD F. ARAE
RHTEEFTERNSSHRBNBESVNERNGZE , ATHERLE
REEBEIENRAREFTEANSSUHXENSESVERHEXNK
REAEE, flm, ETRAUF7TERAN RS S SN mMERR
RERATREXESENRNE. FARAX-SRETLEEBFTIER
B %R I B B S IE B9 32150 3 1B Y R R I PR YT IR SUAS RE S M IR AR RO IR
BENGE, RRE#-SRET AT EBRKT BRI LETT
BRR  NERRIHERRNZHAEN S %,

FIGURE 1

ageee



https://share-analytics.zhihuiya.com/view/e472264c-30a1-4fed-81f3-dd2ea9e0a1cd
https://worldwide.espacenet.com/patent/search/family/026689485/publication/US2003087244A1?q=US2003087244A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220030087244%22.PGNR.&OS=DN/20030087244&RS=DN/20030087244

