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TS5 AT—BW 754 7 —E2%| baySNP
11558 AZ31C EF |[ARAGARARGTCAGGRTARARA 11558
11058 AZ5.C_ER [TTTGGTGAGAGTRAGGAG
11558 AZ5.C AR |gggacggtcggtagatTTAGACAGGGGTCTTATT
115358 _A25_C_CE |gctggctcggtcaagaTTACGACACGGCTCTTATG
1657 C236T CF_ igggacggteggtagatGUTCTGCTTITTGGTGCC 1657
1657 C236T EF |CAGARATACTCTGCTGTCTG
1€57 C2367 ER U |GACGATGCCTTCRGCACAGTGAAARARCCATCAAGE
AL
2657 C236T TF  |gctggeteggtcaagaGCTCTGCTTCTTGGTGCT
11652 CZ51iT EF |CACGAGGTCAGGAAGATG 11652
11652 C251T ER |GACGGTGTCATAGGAAGAGA
11652 CZ251T CF J|gggacggtcggtagatGAGATGAGGGCTCCTGGEC
11652 CZ51T _TF [getgyctogetcaagaGRGATGAGGECTCCTEGT
6734 ARZ51C EF AAGGAATSTTGTAGAGGGA 6734
6734 A231C ER AGARAARGAAAAGAAAAGGAC
6734 R251C AY gggacggtcggtagatCTTCCCAGTAGTARATAA
6734 AZ31C CF gctoggcteggtcaagqalTTCCCAGTAGTARATAC
1504 Ci180T CF_  |gggacggtcggtagatGTGACTTTTGETITCCCAC|1504
1504 C180T EF  |RACTCGGGGTCACTGGTCT
1504 C180T_ER_U |GACGATGCCTTCAGCACACAGCGGGTATGGACGA
TG
1504 C1B0T TF  |gctggctcggtczagaGTGACTTTTGGTTCCCAT
11536 _CLUG_EF GACCCACCTCCCCCTCCC 11536
11536_C50G_ER TTCTTCAGACACTGAGRAGAGCTGTAT
11536 _C50G_C= ggcacggtegytagaet TGCCGCETCCCTGCCCCC
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TSAT—48W

754 7 —EH|

baySNP

11536_C50G GF

gctggeteggtcaagaTGCCGCGTCCCTOLUCE

7363 A94G_ZF

TGGTGTTAGGRGARRRAGTAG

7363

7363_AS4G ER

ARAGGGAAGACGAGAGARA

7363 _N94G_AF

gggacggtoggtagat AGGCTGGTTTCCCACRCA

7363_AY4G_GF

gectggcetoggtcaagaAGGCTGETTTCCCACACG

11001 C286T_EF

TTCCCARNGACCCACA

11001

J1001_C286T_ER

CCTCCACCGCTAYCAL

11001_C286T CR

gggacggtcggtagatTGGCTGCAGGACGTCUCAL

11001 _C2B6T_TR

gctggctoggtcaagaTGGCTGCAGGACGTCCAA

10948 G140T EF

AAGGACAGGGTCAGGARAG

10548

10948 _G140T_ER

CAGAGGGAGGARAGGAGET

10943 G140T GF

gggacggtcggtagatATGGAGGAGGGTGTCTGG

10948 G140T _TF

gctggetoggtcaagaATGGAGCGAGGETGTCTET

2353 R194G _AF_

gggacggtcggtagatATGAATCCTTTCCCTTTA

2353 A194G BF_

GBGCARAGTCAGCCATCT

2353 A194G_ER_U

GACGATGCCTTCAGCACACCTTCATTTATCCCTC
ARC

2353 A194G_GEF_

gctggctcggtcaagaATGAATCCTTTCCCTTTG

10785 C113T_EL

ATACTTCAACCGCATACACA

10785

10785 C113T_ER

GGAGGGGAAATCAGATARR

10765 C1137 CR

gggacggtcggtagatAATTGAACCTGTAAATCG

10785 C113T IR

gctggct:ggtcaagaAATTGAACCTGTAAATCA

4018 CZE1T_EF

CGRGTTAGAGCCAGTCAAG

4018

4018 _CZ51T_ER

GGAGGGAAGAARTCAACA

4018 _C251T CR

gggacggtcggtaqatCATGGGGGCTCTGTGGCG
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LTS <—2H 754 <7 —F5 baySNP
E 4018 _C251T TR gctggeotcggtcaagaCRATGEGEECTCTGTGGCA

[

[ [11654 A231C EF [CGTATCTCTTGCCTTTCTT 11654
[ 11654 AZ5IG_ER |CTTCTCTTATGCCTTCCC

E “1654 A251G AF |gggacggtcggtagatTTACTTGARAGGACACCE

[ |11654_A251G_GF |gctggcteggtcaagaTTACTTGAAARGGACACCG

[

[ 11655_A251C_EF |CGTATCTCTTGCCTTTCTT 1165%
: 11655 AZ51C ER |CTTCTCTTATGCITTCCC

E 11655 AZ51C AF |gggacyggtcyggtagatTTCTGCACTAAAGCTGTA

[ |L1655_AZ51C_CF |gctggeteggtcaagaTTCTGCACTARAGCTCTC

[

L 11637 AleZ2C EF [ARAGACCCTGARARCACA 11637
E 11637 A162C ER [BACTGECABAGAACCATTTAC

[ 11637 _Al62C_AF |gggacggtcggtagatGTCCARAAACTARRAAGA

[ [11637 _Al62C_CF [gctggetcyggtcaagalTCCAAARACTARARRAGT

[

[ 11627 CZ51T EF [TTTATCACTACACCCCCTACTC 11627
E 11627 C251T_ER [GACAGACCGACCARTCAC

[ [11627_C251T CR |gggacggtcggtagatCCCTGGCAAGGTTGAGRG

[ 111627 C251T_TR |cctggctcggtcaagaCCCTGGGAAGGTTGAGAA

[

E 2463 _C479T EF GGCGATGGCCAAATAATARAAN 2463
[ 246 3_C4 7 9TﬁER AACTCTCCCCCACAGTCG

[ [24€3_C478T_CR gggacyggtcggtagatCTCATCCTTCGGATGCTG

[ [24€3 C479T_TR |gctggetcoggtcaagaCTCATCCTTCGGATGCTA

[

[

[ 11456 AZ251G BEF (GGTTTAGGGGTGGGGETAG 11436
[ 111456_A251G_ER |CTGAGACTGTGGGTTCTGG

[ |11456 AR251Z AR |gggacggtcggtagatCCATGCCCITGTTACTAT

E 11456 _AZ251G GR |gctggectcggtezagalCATGCCCTTGTTACTAC

a
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(42)
7242 —&W 754 37—l baySNP
4966 A251G6 EF CATTGCTCTTCCTCTCTGT 4966
49¢¢_A251G_EK GTGTCATCATTCCTTTCTTG
436€_A251G_AR gggacggtecggtagatTCAGAGACATGAGTCCAT
4966 _AZ251G_GR grctggcteggtcaagaTCAGAGACATGAGTCCAC
11531 A251G EF |CTTTGACAGGTGEGGEETS 11531
11531 _A251G _ER |TGCACTGAAATAATACTAGGCAGS
11531 A251G_AR |gggacggtcyggqtagatGTGCACCGGGGCCARGGT
11531 _AZ251G _GR |grtggctecggtcaagaGTGCACCGGGGCCARGET
7075 ClE2G EF TGGCCAARTARTARRCTAACA 7075
7075 C182G_ER |CCATCCCCATAAACTCTC
7075 ClEZ2G_CR gggacyggtcggtagatCTCAGTGLGCCTCGCTLG
7075 _ClE2G_GR gctggctcggtcaagaCTCAGTGCGCCTCGCTCC
§396 CL99T EF CAGGGCAARGGGAAGTAG 6396
6396_Cl99T_ER GAMAGGTCAAGGCAGGAG
6396 CL89T CR gggacyggtcggtagatCAAGGAGCAGAGCAAGGG
6396 C1G9T TR getggoteggtcaagaCAAGCGAGCAGAGCRAGGA
8480 C71G EF CCTARRAGAGCEGTEATAG 8480
8480_C71G _ER GGAGRARAGTCCATRAAG
8480 C71G CR gggacggtcggtagat TTTTGAGRATAGIGTARG
8480 C71G GR gctggctcggtcaagalTTTTGAGAATASTGTAAC
4912 AT4G_EF CTTCACTGAGCGTCCGCAGAG 4912
4912 R74G ER CCGTCGGCCCGATTCA
4912 A74G_AR CAGGCGAGCCTCAGCCCT
4912 AT4G GR CAGGCGAGCCTCAGCCCC
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(43) JP 2004-154120 A 2004.6.3
T4 —2HH 754 7 —EeFl baySNP
6872_A2546_EF CATCAAGGCAGACCAA 6872
6872 R254G ER GARGGAGAGCAAAGEG
B872 AZ54G AF gggacggteggtagat AAGATACCTAAATAACAR
6872 RZ54G GF gctggctcocgotcaagaAAGATACCTAAATAACAG
5704 CelT EF ACAGCCATARACAGGAGTS 5704
5704 Co1T ER GGCTTACTCRACCTAAGAGA
2704 _ColT CR gggacgctcggtagalt GTTCTCTTTGGGAAAACG
3704 _C817T TR gctggctegatcaagaGTTCTCTTTGGGARAACA
8138 CZLIT EF TCCTGTTCCTGTCTCTCTCT 8138
8138_CZ5IT ER CATCATCTCIGACTCCTGTG
8138 C257T CR gggacggtcgatagatACTTAACTTTACAGGCEG
8138 C251T TR ctggctcggtcaagaACTTAACTTTACAGGCGA
10830_21%4G_FF |[AGAGTTGATAGTTCCGAGACA 13830
10830 A194G ER [CAGACATTTTGGTAGTGATTG
10830_A194G_AR |[gggacggtcggtagatPAAAGTTAGTGAAAGALGT
10830_A1%24G GR |gctggcteggtcaagarARGTTAGTGARARGAAGT
8168_AZ531C EF GRAGAGAAGCCAGGAATG 8l¢8
8168 AZ51C ER CCTAGACCCATCCRAGARA
8168_AZ31C AF gggacggtcggtagat TAATGGAGAGGGGGCCTA
8168_A231C CF gctggcteggtcaagaTAATGGAGAGGEGGLCTC
9883AA24967EF TCCACAACCTCAAAACCAC 2g83
9883 A249G ER CACAGTCCTGCAAGCTCA
9883 A249GC AR gggacggtcggtagat CCGTGGCCEGTGGCTCACT
9883 _AZ49G GR gctygetecggltecaagaCCGTGECCETGGCTCACC
11462 GZ51T EF |GAGAACAATAARAGACCAAADLA 11462
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7514728

7547 —0eH|

baySNP

11262 G251T ER

TAGCACAATCAACCCAGA

11462 GZ5.T GF

gggacyggtcggtagatCTGARAGCTACTGGARAG

11462 G257 TF

gctggeoteggtcaagaCTGAAAGCTACTGGARAT

§241 A251G EE

TTTTCTAACCCAGICITATITT

8241

8741 A25iC_ER

TGAAATCTGAAGTCTTACACC

8241 R251G AF

gggacggtcggtagatTTCTTCCACTTTTTCCAA

824 A251G_GF

gctggetecggtcaagaTTCTTCCACTTTTTCCAG

11248 CZ25T EF

TGAGTTGAACAGCACTTGG

11248

~1248 C225T_ER

AGGGTAAGGGAGGGARARL

1248 Cz25T CK

gggacggtcegetagqatTGATTCTTTCGCTTGGCGE

11248 _C225T TR

gctggeteggltcaagaTCGATTCTTTCGCTTGGCA

“1448_A251G EF

ACAGAAGAACARCAACARARC

11448

11448 _AZ51G_ER

TGCGTATGAGGTAAAGAGA

11448 _A251G_AF

gggacggtcgctagatGAAGCTGGGAGTGGTGAR

_l448 AZS1G GF

gctggctcggtcaagaGAAGCTGGGAGTGGTGAG

11449 C251G_EF

ACAGAAGAACARCAACARRAAC

11449

11449 _C251G_ER

TGCGTATGAGGTAARGAGA

"1449 251G _CF

gggacggtcggtagat ATGAGTGAAGCCTGTCTC

21445 _CZ51G_GF

gctggoetcggtcaaga”hTGAGTGAAGCCTGTCTG

11450 AZ531T EF

ACAGAAGAACRACARCAARALC

11450

71450 A251T ER

TGCGTATGAGGTAAAGAGA

11450 AZ51T AR

gggacggtcgotagatGGACCATAATCTTGARGT

[1450_A251T_TR

gectggoctogat caagaGGACCATAATCTTGARGA

9940 C93T_BF

CATCTCCTGGAAGAACRRL

59940
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T54T—3RH 754 7 —Ee baySNP
9940 CO93T ER CAMACATRAGTGCATGAARG
9940 C83T CR gggaccgtcgygtagat GTCAGGGCCCAATAGGTG
9940 CO93T TR gctggeteggtcaagaGTCAGGGCCCAATAGSTA
11624 CZ51T_EF [TCGGGAGCETGTARGTAAG 11624
11624 C251T ER |CCACAGTCAGAAGAGACAR
11624 C251T CR |gggacggtcggtagatAGAGACCCTGGTCCCAAG
11624 C251T TR |gctggcteoggtcaagaAGAGACCCTGGTCCCAAR
10388 AZ51G EF |CACCCCTATACACATATCC 10388
10388 A251G ER |GTTTGGRATACATCATTGTC
10388 AZ51G AR |gggacggtcgygtagatTATTTTTATTGGCTATAT
10388 A251G GR |getggetegghbcaagaTATTTTTATTGGCTATAC
10877 AR251C EF |CCTGTTTCTCAACCTTICTC 10877
10877 _AZ251C ER |ATGGTCTATGGAACCTARATCT
10877 AZ51C AF |gggacggtcggtagatGCACTEATTCTGCTTCCA
10877 AZ51C CF |gctggcecteoggtcaagaGCACTCATTCTGCTICCC
52 C397G CR_ gggacggteggtagatTATTTTATARTGCARRAGISZ
52 C3%7G FF U GACGATGCCTTCAGCACAGTGAATTGCCAGATTA

GTG
52 C387G ZR TCTRAAGTGCTGGGATTG
52 C387G _GR_ gctggctoggtcaagaTATTTTATAATGCAARAC
o7 _C280T CR gggacggtecgygtagat AGCAGCAGGTGCECAAGAG|ST
57 C2%0T 2F U |GACGATGCCTICAGCACATAACATTAGGGCACAR

cc
57 C290T_ER_ CCCACAAGTAAGGACAGA
57 CzZ80T TR gctoggctcggtcaagaAGCAGCAGGTGECAAGAR

u
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TSAT—3BF

771 7 —EF|

baySNP

118 C675T CF_

gggacggtcggtagatGTGCTGCTATCTGCTTTC

128

118 _C675T EF_

TACCTGTTTCTCCCACAC

118_C675T_ER U

GACGATGCCTTCAGCACARLMAGACAGCCARALGA
GA

18 C6I5T TF_

gctggetecggtecaagaGTGCTGCTATCTGCTTTT

152 _A537G AT _

gggacgoteggtagatGETGGGAGETTCCAGCCA

152

152_ASBIG_EF_

GCAGGANGARAGCTAGRAE

152 AS87G _ER U

GACGATGCCTTCAGCACARGGCAGGATAATGACA
AC

152 AEBTG GF

gctggetoggtcaagaGGTEGGAGGCTTCCAGCCE

288 _C5£1G_CR_

gggacggtcocgtagatGTGCCCTTCCTCCCGCCG

288

288_C541G _EF_U

GACGATGCCTTCAGCACATAGGTTTCTGETTCTAA
CCTITG

288 C541G ER_

GGACTTTTCTCCTGACACT

288 C5£1G GR

gotggeteggtcaagaGlGCCCTTCCTCCCGLCC

307 C2157 CR

gggacggtcggtagatGAGTGGETGCTGTTCCIG

307

307 _C215T_EF U

GACGATGCCTTCAGCACAGTTACTGCCTCTCTGA
cC

307 _C215T ER_

AGTGTGACCTGCTICTCTT

307 C215T TR

gctggcteggotcaagaGAGTGGGTGCTGTTCCCA

384 C375C CR_

gggacggtcgqtagatCTCATGITGCCACTICALG

384

384 _C375C_EF U

GACGATGCCTTCAGCACATCCGTTTCCAGGCCAT
CT

384 _C375C_ER_

GTCCGTCTTATAGTGCAGGGTGT

384 C375C GR_

gctggcectegotcaagaCTCATGTTGCCACTCACC
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I54T—4%

754 B35

baySNP

533 A28OG Ax

gggacggtcgygtagat CCTGGCCTGGACCCTACA

533

533 _A289G E7_

CTCCTGGAGACGCACGACTCT

533 AZB9G_ER U

GACGATGCCTTCAGCACAACAGCATCCEGGAGGTA
Ca

533 _A2B9G _G7_

gctggeteggtcaagaCCTGGCCT GGACCCTACG

542 _A402G_AR_

gggacagtcggtagatAGAAATTCCCTICCCAACT

542

542_A402G EF U

GACGATGCCTTCAGCACATGATTGAGCCAGTTGT
TT

542 _A402G_ER_

GGGGTGTATTTTGAGAGTG

542 AZ02G_GE_

gctggctcggtcaagaRGAAATTCCCTCCCAACC

555 RA202G AE_

gogacggtcggtagatGTGAGAGGGGTTCCTGGA

555

55_R202G_EF_

GACTATGCGGAGAAGATG

5
555 #202G ER_U

GACGATGCCTTCAGCACACTTGGCTTGGAATAGA
GA

555 A202G _GF_

gcltggeteggtcaagaGTGAGAGGGGTTCCTGES

576 _C639T CF_

gggacggtcggTtagatCATCCCTTTTGCAGGACC

576

576 _C63GT_RF_

ACCCTTACAATGAAGTTGAGAG

576 C636T ER U

GACGATGCCTTCAGCACAGCTICGTAGACACGTT
GAG

576_CE38T_TE

getggctceggtcaaqaCATCCCTTITGCAGGAGT

608 _A182G_AR_

aggacggtcggtagatCCITGGCCTCTGTGRAACT

608

608_A182G _EF U

GACGATGCCTTCAGCACACTTATCCAGGGTGATG
GT

608 _A182G_ER_

TGTCAGATCCCAGTTCAG

608 A182G GR_

gctgcoeteggtcaagaCCTTGGCCTCTGTGAACC

€14 _A150G AF_

gggacgg-cggtagatTCGCAACATCCATGCCAA

614
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baySNFP

€14 R150G EF_

ACACACTTGTCCTTGTCTIC

€14 A150G _ER C

GARCGATGCCTTCAGCACAGCTCATCGTTCCTACT
ARA

614 A1505 GF_

gctggetecygtcaagaTCGCAACATCCATGCCAG

738 _R120C_AR_

gggacgygtcgytagat CAGGTGAAGAGGAATGTT

738

738 _R120C_CR_

gectggetcocgtcaagaGAGETGAAGAGGAATGTG

738 A120C EF U

GACGATGCCTTCAGCACACTCCTTCTCAACGCCA
CTTC

738 _A120C_ER_

CCTTCCCCCACCRACTCT

777 _C266T CR_

gogacggteggtagal TCCACAGGGCCTCTCCG

T

777 Co66T EE U

GACGATGCCT-CAGCACAGGEGCAGGCCAGGAGG
ATGTA

777 C266T ER

CCTGAGACGCGGALCCGET

777 _C266T TR_

getggeleygtcaagaTCCACAGGGCCTCTCCA

1056 _A354G_AR

gegacggtcygglagab GCGECTECCCCGTCCTET

1054

1056 A354G EF U

GACGATGCCTTCAGCACAGTETGTCTATGTETCT
GTGTC

1056 _A354G_ER_

CGGACTTCTCCTTCTTGT

1056 A354G GR_

gctyggetceggtcaagaGCEGCTGCCCCETCCTEL

1275 _C307G_CF_

gcgacggtcggtagat CCTCCCGCCCTGGGAGAC

1275

1275 C307G_EF_

GAGMAAAGAGAGAGACAGAGAGAGAG

1275 C307G_ER U

GACGATGCCTTCAGCACAGTGGGTTTGGTTTITSEE
TT

1275 C307G_GF_

gctggcecteggtcaagallTCCCGCCCTGGGAGAG

1524 A284C_AF_

goggacggtcyggtagat CICTCAAAGCCCACACAR

1524

1524 _A284C _CF_

gctggcteggteaagalTCTCARAGCCCACACAC
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1524 _AZ284C_EF  |AGAARAAGARAAGGAARAAGA
1524 AZ84C ER U |GACGATGCCTTICAGCACAGGAALGTTACAAGGCT

ATGA
1583_C491T_CR_ gggacggtcggtagat AGTTGATGCCAATGTATG|1583
2583 C481T EF U |GACGATGCCTTCAGCACAGGGATGAGARCAGAGR

GARA
1583 C4°1T ER  {CCAGAARAGCACAAACAC
1583 C481T TR |gctggetcogytcaaga”AGTTGATGGCARTETATA
=€68 C3L7T_CR_ lgggacggtcggtagatTGATAGGCGCTCERTARG|1669
669 _C317T EF U JCACCGATCCCTTCAGCACATCAGATAGCAGCAAGA

GG
1669 C317T ER_ |GTGCTTCATTTTCTTCACA
16869 C317T TR |gctggctecggtcaagaTGATAGGCGCTCAATARR
1722 C88T CF gggacgg-cggtacatACCCCAGGATGCCCACAC|1T722
1722 _C89T_EF _ GTTTATCCTCCTCATGTCC
1722 C8Y9T ER U |[GACGATGCCTTCAGCACAGTTACCTTTITCCACCT

CcTC
1722_C89T_TF_ gctggctecggtcaagqalCCCCAGGATGCCCACAT
1757 _AR10G_AF  [gggacggtcggtagatGGARACARACCARAATGA|1T7ET
1757 _A210G BF  |CCAGCACCCARARTAAGA
1757 _A2105_ER U |GACGATGCCTTCAGCACAATAAGTTGAAGCCCTLC

cc
1757_AZ10G_GF_ |gctggoctcggtcaagaGGAARCAAACCARARTGG
1765 _RZ240G_AF  |gggacggtcagtagatGGCTTCACGGAGGRAGAR|1T6S
1785 A2405 ZF  |TTAGGAGCTGTGAGGTATG
1765 _A240G_ER U |GACGATGCCTTCAGCACATAAGATGGAGCAGGST
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AG
1765 _AZ40G GF_  |gctggcteygtcaagaGGCTTCACGGAGGAAGAG
1837 C413T CF_ [ggcaccgtcggtagatCTCAGCTICATGCAGGGC|1857
1837 C413T EF  |CCCACTCAGCCCTGCTCTT
1837 C413T_ER_U |GACGATGCCTTCAGCACAGCATCCTTGGCGGTCT
TG
1837 _C413T_TF_ |gciggctceggtcaagaCTCAGCTTCATGCAGCEGT
1862 _Cl09T CF_ |gggacggtcggtagatCTGGATGTGACGICTARL|1862
1862_Cl09T_EF _ |TTGGGGGATGAAGAGGGA
186Z_Cl09T ER_U |GACGATGCCTTCAGCACARATGGTGGAATGEAAG
ACAGAAC
1862 Cl09T TF |gctggctcggtcaagaCTGGATGIGACGTCTAAT
2000_C349T_CR_ |gggacggtcggtagatAGTATGGTAATTAGGAAG|2000
2000 C349T EF U GACGATGCCTTCAGCACACTGACACTGAGCCACE
AC
2000_C349T ER_ |AACTGATGAGCAAGAAGGA
2000 C349T TR |gctggctcogtcaagaAGTATGGTAATTAGGARA
2085 G415T EF_ |GCTITTTCTTTTCATTACATC 2085
2085 _G415T ER U iGACGATGCCTTCAGCACACCTCTTTTAGARTICAG
AGACA
2085 G415T GF  |gggacggtcggtagatGGTAGTGTTACCAGARAAG
2085 G415T TF |gclyygctcegglcaagaGGTAGTGTTACCAGAART
2093 _CZ29T _CR_ |gggacggtcggtagatGGCTCTCAGCRATCAAAG|2093
2093 _CZ29T EF U |GACGATGCCTTCAGCACACTTTITGTGITTGTIGTSG
GG
2093 C229T ER  |[CTGGTGTCAGGTGTAGTTATG
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2093_C229T TR _ |gctggctcggtcaagaGGUTCTCAGCAATCAARR )
2108 A543C AR |gggacggtcggtagatGCAATTCTGCAGTGACAT|[Z100
2109 _A543G_EF U |GACGATGCCTTCAGCACAGCATAARACATACCTT
GAGTG
2109 _A543G_ER_ |CTTCCCTACATRATAACAACAGA
2109 A543G GR_ |gctggeteggtcaagaGCAATTCTGCAGTGACAC
2187 _C99T CR gggacggtcegygtagat GAGTCCCTARAGTTGGTG|2187
2187 C99T EF U |GACGATGCCTTCAGCACACGTAAGTGCCATGAAG
AC
2187 _C99T_ER_  |AGRAAARGCCRRAGAAAGTG
2187 C99T TR gctggeteggtcaagaGAGTCCCTAAAGTTGGTA
2203 C745T CF  |gggacggteggtagatGAAGTARATTATAGTGAC|2203
2203_C745T_EF_ |GTGGGTTTTTGTITTTGTTT
2203 C745T ER U |GACGATGCCTTCAGCACATTTTTGTTGATEGGTT
TG
2203 _CT45T_TF_ |gctggctoggtcaagaGARAGTARATTATAGTGAT
2217_T281G_EF_U |GACGATGCCTTCAGCACATAACCTCACCARCCTC|2217
AR
2217_T281G_ER_ |TGTCACCAATTAACCAGHA
2217 T281G_GR_ |gctggcotcgotcaagaAABRATGATAGCCATGGCC
2217 T281G_TR_ |gggacgctcggtagatAAAATGACAGCCATGGLA
2284 AZ220G_AF  |gggacggtcggtagatGGAGGGCAGATCTAGGGA|Z284
2284 AZ20G_EF_ |TTGTAARGGAAACCCTCCC
2284_AZ20G_ER U |GACGATGCCTTCAGCACATTTTCTCCTCCCCCTT
cT
2284 AZ20G GF_ |gctegctoggtcaagaGGAGGGCAGATCTAGEGE
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2290 R404G AR

gggacggtcggtagatCACATCAGGARARACAGT

2290

2290_A404G_EF U

GACGATGCCTTCAGCACACAGAAGTGACARGGAT
GG

7290 _R404G_FR_

GGTGCTTTGAGTGATGTT

2290 RA0AG GR_

gclggoctocggtcaagaCACATCAGGARRRRCAGT

2297 C272T CF_

gggacgg-cggtagatARGARARARGCCARTGCALC

2297

7297 _C2712T EF_

TGCAGTAAGCTGAGATGG

2297 C2727_ER_J

GACGATCCCTTCAGCACAGGLRGGAGTAGETTTETG
TTTAG

2097 C272T TF_

gctggectecggicaagarAGARARAGCCARTGCAT

2321 _G516T EF U

GRCCATGCCTTCAGCACAGGCTCGACGGETAGGET
ARC

2321

2321 G516T ER_

GGGTICTTGGGTGAGGARCGAC

2321 _G516T GR_

gggacggtcggtagatAGCCGCCGGTCCCTCTGD

2321 _G516T TR_

gcltggeleyggicaaga”hGCCGCCGGETCCCTCTGA

2354_Cl45T CF_

gggacgglcggtacatAACTAGAGAGTACTTCEGET

2354

2354 C145T EF

CAGAAGCACTAGGAAGACAA

2354 _C145T ER _J

CACCATGCCTTCAGCACATCARAGARANCACAGT
CA

2354 1457 TF_

gctggectecggtcaagarACTAGAGAGTACTTCGET

2371 _AT2C_AR_

gogacgygtcgectagatCACCTTTGTTTAARATCT

2371

2371 B72C CR_

gctggetecggtcaagaCACCTTTGTTTAARATCS

2371 A72C EE U

GACGATGCCTTCAGCACACTGCGGTGTARCGETS
TC

2371_A72C ER_

CCCTCTCARATTCCAGTGTTC
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To4T—EH 754 7 —EeF baySNP
2376_C30ZT _CR_ |gggacgctcyggtegatCTGGRTGGGACAGGATGTGI23746
2376 C30ZT EF U |CACGATGCCTTCAGCACAAGAGAARAARGGAAGAAL

GAA
2376 C302T ER_ |CAGGTAACAGGAARTGTATG
2376 C302T TR |gctggectoggtcaagaClGGTGGGACAGGATGTR
87148 _AZ51IC _EF |AAGGAATGTTGTAGAGGGR 6734
87148 AZ251C ER |AGAAAARGAARAGAARAGGAG
87148 AZ51C AF |gggacggtoggtagatCTTCCCAGTAGTAARTAR
87148 A251C CF |gotggetoggtocaagaCTTCCCAGTAGTARATAC

C
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E754?—%ﬁ 754 T—0eH| baySNE
( |[5P-1756F2y BIO  |CCTCCATGTAGGTGCCACGG 1755
 [3P-T755 R Py GGCCCTCCAGGATCTCC

[ [SP-1755 seq Py |GATGCTCACAGGGGAGAAGHR

[

[

. [5P881E F Py AGGGACCCCACGGTGATA 8816
. [EP—831¢ R Py BIO [AGGGCACTCTGCTTGTTATTAGA

. [SP=8816 seq Py F [GCCCCTCTGCTCCARGCG

[

E SP-1653FPy: 310 |RAGTGAGGGATTTATTCATGAC 1653
. [5P-1653RPy: TAAGATGCTAACTGTAGGGA

[ [sP-1653segFy GGARGGCCRACTGAGGAG

[

" 5562 W BCTCCCACAGGTTTAATTAGT 5564
E 5564 REDic AGACAGTGCAGGTTATCTCA

- [5564 SO ATCCTGGGRBAGGTACT

[

[ [5320 7w TGCTRGGIGCTCGGGATA 5320
E 5320 REDIO GCACTGGCCARCTTAATCACT

. [5320 =0 CTAAGAGAGGTTAAGGARAGC

[

[ [T062 FwW CAATGLGGTCCTGTGCGTTT 1062
[ |i5éz ®mEDio ACCACACTICTCCTCGACCTG

E 1062 30 COTTTTGACACAGALGAT

[

[ [SPlU8LiFint seq |TTCAGTTCCAGCICTACCAT 10811
[
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E SP108L1F AGATTTACTGAAGTGCGAGGIG -
[ [SPT0811REio GATCAGAGGCTCACAARGGTT

[

[ [sFa383FPy CCAGRACEACAGTCCCTARACCCAL 4383
E SPA383RPy B10 GGTTCAGGCACTTTTCGTTGEG.T

. [SP4383seqPy CTTACACAGAACGLTGCTGA

[

[ [SP-3843FPy ATTGIITGAGGCCAGGAGGTAGAAGT 3843
| [SP-38243R0y BIO  |GGGGGARATTTTGAATGTAGCA

E SP-3843seqby TTGCTGIITTCTATTTTTGGTA

[

[ [SNP4527-FW AACCAGATARAGCATATGATG 4527
| ENP4527-REbio GGGTTTCCACAAGCTGAC

E SNPA527-50 CAGAAGAAATAGATGCARAGG

[

[ [SNP5019-Fwbio TCCTTGGGTCTCACCGTGTIAT 5019
[ [SNP5019-RE AGCGCAGRAGGGTATAG

E SNP5019-5Qrev CAGTCCTGTGCTGGGGAGAAC

[

. [SNP5CY3-EW ATCTGGCATCTTGGCARACCT 5093
[ |SNP5C93-REbia CCCCACCTTCGTAACAGC

E SKP5093-5Q CAGAGGCTGCCCTGARGACAT

[

. [SNPETIT-FW AATGGCAGAAATCCGGAGR 5717
[ [SNP5717-REbic CCGCABRAGAGCTTGACAATGT

[ |sNP5717-5¢ GGATATGATCTRARAAGGGA

[

[

. [5P5245Rint CARGATTGTARARGBATAGC 5245
[ |SPRZ45FBic TGGGGGCTGCTTAGATGLT

[ [SP5245R GATGACGTTTCAATTTTAGGAG

[

[

O
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Oooo0oooogljgd

T4 -2 754 < —EF baySNP

SP1574F CARTGCACGCCAGGAARACACT 1571

5P1574RBio ACCCCCARRACACACCARARACH

5P1574Fint CCCTGGGCAATGRERAAGT

5P483ERint TGACTAAGAATGTAATGGGOAAGA 1538

SP4838FEBio CAARGATGACCTTATGGC CTRA

SP4836R GTCTCGGRACATGACCTTTAGT

SPAB56Fint CTGCAGRAGCTGAGTTACC 1856

SP4B5GE CGTGGTCCGGGCTCTTITTGOT

SP4856RBio GGTGGGGGTCAGGCAGT GG
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<110> Bayer AG

<120> Single Nucleotide Polymorphisms predicting Cardiovascular Disease

(75)

SEQUENCE LISTING

and Medication Efficacy

ctetecagat
ggcggoagee
attactggge
tgocccacet
ctogtgacty
ageocctataa

ggacgteett

<130> 187812

<l60> 94

<170> PatentIn version 3.1
210> 1

<2i1> 823

<212> DNA

<213> Homo Sapiens

<220>

<221> wvariation

<222> (140)..{140)

<223> BaySHP 10948, G140T
<400> 1

gagtocagat coeccageeee
gtcaggaaag gaggactctg
gaatggagga gggtgtetgk
gggtggtcaa aagacctcta
geagggggayg aacageccacg
gIagggagcyg ggacagggay
teageoceay cggaggtgaa
ggcasgggga tgageteagy

ggcecictaga

tacattecate
tecacattoo

gaggtgtecet

cocttooteoo
ggyggetggeo
ttggacaagt

coccaggage

aagagctggyg

caggcoacagy

cottecacge
ceccttcecotgg
tetgecetge
cageeegece
cltgggatact
cggtgagaag

accctgggaa

JP 2004-154120 A 2004.6.3

aaaggacagg
ttgoceccea
ggactgtggg
tgtgoctggg
tatceetygygy
tgagtoctac
cgoagtogyy

coccctggect
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(76) JP 2004-154120 A 2004.6.3

cocaggtagtc tcaggagage tacteggggt cgggoetigygg gagaggagga gogggggtoas 540

ggcaageage aggggactgg acctgggaag ggotgggoag cagagacgac cogaccoget 6G0
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agaaggtggg gtggggagag cayg 623
<210> 2

<211> 432

<212> DHA

«<213> Homo Sapiens

<220>

<221i> wariation

<222>  (94)..(94)

<223> BaySKP7363, A%4G

<400> 2

gtgettttag aaaaggeata aatggtygtita ggagaaasaag taggtggeoce ggttbtttec 60
cattetyggea caggteagge tggtitecca cacrtgecce attgactttg tttteteteo 120
tetteceoctta cactteataa tgaagactet ﬁtcactactg ggttteacaa atgagagaaa 180
ttgattagaa caattacctit tcagetcatt ccaggeatce cacttggect tgcccgtgaa 240
gtecaacate cogggecgtt cttaaacaag ggasagaaaag geattagatc tggttcaaat 300
tetastggag aacttgatea accttettge cataaatgoe ateottotatt acacotgtte 360
ctictagget otgteatggy gttaaatagyg tctagtagag tgggtictogo cctaagazaa 4210
ccaatgtatg co 432
<210> 3

<Z21i> 1413

<212> DNA

<213> Homo Sapiens

220>

<221i> wvariation

<222>  (146)..(146)

<223> BaySWP 11377, Ci146T
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<400> 3
agaagcacas

ctttacagea
geaagggoca
gecotttgatg
ggaacggeoca
ceatgteace
acacacacca
cacctgacat
gotagggeca
catceagtaa
teccacggect
geactaatee
aggeagecac
agtecagtag
tgagaatatt
gaggaecacga
gaateatcea
aataggtgag
gtgetattaa
tacactgaac
acaagtceooc
taaggcacag
aaaaggaact

cteaaageca

<210> 4
<211> B27
<212> DRA

<213>

tttactaggae
gacocatigtyg
goaacacaac
ceatcacaga
tgacaacgaa
caaggocacy
cogooebkttoeb
tggotcagta
caaatetotg
caggataatg
aatccaagge
atctcagaaﬁ
tactgatega
ttottaactyg
tttggttgte
tgotgotaaa
goctcaaata
tgacatataa
taataaﬁtgt
agataaagge
agacagagoc
cocagetecagy

ttcoggeotgt

ggggggeage

Homo Sapiens

gagycagace
cohgoocoogg
gtitaygcte
gtitocgagea
ttaacaacaf
ctgggeacgt
geaagatoeoey
gtgetggege
totataaaca
tcaaaaccte
actacatget
tectgeateg
teggagatga
guaataatoet
acaactggag
aatccoctacag
tcactagtge
tttatecectec
ggascaacag
agatggaggt
accaactgoe
anggaaatct
gecttttaag

atgecactaag

a7

tittgeagac
gacacagtocc
teteactote
acagtocaat
gggaaagecea
ctgggatgeo
acctegecac
aggtgtagge
tgootogtet
ctggcattct
gtgatgceeoe
agtctcaaat
cactcaaagt
tgeocaceac
agggaaggtg
tgotcaggaa
caagagtgag
aaactgggat
gcataaatca
coccaggaay
coegtttggea
tigtectagtt
atgtaagtgg

act

cacagotget
cacoeeatooo
etggoctigg
coccaaggoa
ggggcaggag
ctgtaactac
acctgacaaa
accaaatgto
ctocacetgg
ggcaccttot
accegtgece
cottgccage
aaaactaate
ggaaacttga
tagetggeac
gatoooroad
aatcecctgge
gettotgaasz
ggactgtaca
ggtcaaagay
gaataaatge
cttgtttaaa

cagagaacaa

JP 2004-154120 A 2004.6.3

tecacatgaa
cogetgeaty
ccagttcaaa
ggaagacocea
ggtgaaccga
ttactgactyg
acteccagga
ttgttttgta
acogocaggyg
gtcacotaco
acggecagaca
acagggctcc
tgcaatgett
tggecaatgte
caagtgaata
CocoaARCAgR
ttagtctgac
gtgaaagaga
ggeaaacoay
ctectotoct
tagtatgtea
JRaaaxAgraa

atctgtttceo

60

i20

isg

240

300

360

420

480

540

600

660

720

780

840

S00

260

1G20

1080

1140

1200

1260

1320

1380

1413
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<220>
<221>
<222>

<223>

<400> 4
ctcaceagtce

cagacccagoe
geatggggac
agcecegggt
tggtgggact
gtcaagcagg
cetoaggage
ageacgocas

agcaggccag

<210> 5
<211> 607
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 5
aaatocraay

atcaaatata
agatttotag
agattecttte

gagctgacac

BaySNP 1837,

variation

(413) .. (413}

cccettetga
taaggttote
ctggggtgec
acteccttgtt
gggctggggy
agoooagggc
ttoagaggeo
caagacogec

gtacaccecge

Homo SBapiens

variation

(194) .. (194}

geagtgaggy
agattececett

agttgatagt

agarcttett

acaatgttat

C413%

gagcoogtat
cottagggge
cctocacagga
gtitgceoeteo
cagggtggag
togtocagag
gaggatgect
aaggatgeac

tggectecect

BaysNpP 10830, AlB4G

tagtttteay
ctattttgge

tecogagagaa

tcactaactt

tatoctttga

(78)

gageagggayg
cacgeeacot
cacttectty
tggegeteet
gcaacttggy
gecgatocac
coottotoayg
tgagcagegt

ccecatoeeo

catgetttot
tgaggetggy
tttictgaag
tttocagacta

ctottgeaco

coggoceota
cocoagggay
caggaacaga
ggeectetgee
gatceecagte
cocastocago
cttoatgeag
geaggagtoc

cctgeca

ttaggaaggt
teaagtgaty
tceoatgacag
gataagaaga

coazgtaaat

JP 2004-154120 A 2004.6.3

cteettotgg
gaggtocacagy
ggtgceatge
cgtaagcact
ccaatggghtg
cotgotottt
ggytacatga

caggtggeee

agttattigy
gaagagaaac
ttggaagttg
agtatatitt

atggatticc

60

12¢

180

240

300

360

420

480

527

60

120

180

2490

300
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aatcactacce

acatttgeac

ggttyga
ttggata
cacttge

aggacte

<210>
<211>
<212>

<213>

<220>
<Z21>
<222>

<223>

<400>
tggagoo

gootico
agogott
agetgtg
gaggeoete
aascoct
agoteet
acgagta
ttggggyg

acgtate

att ccagotcagg
tococ aattottctyg

teoa tictgttece

€

587

DNA

Homo Sapiens

variation

{(202)..(202)

BaySNP 555, A202G

6

teo coataggeac
tocc coccaggeoatg
cga tgeggactat
aga ggggttectg
cag aataaagtat
gag ctgaaagagt
caa cttgococtgt
gag ggggaatgty
atg geogagteige

tct gagocacatt

aaaatgtctyg gatttcatty

aagbgtttgt tteagaagoa
gococtoagtg
agttcaagat

atggtagaat

teggggacte
getggggact
gecggagaaga
grgteactge
gattitgtgtt
gatcgeocac
trggagagyy
tttaatocoa
caggoggoat

gaggggagydy

(79)

agcctaagtc
agggcagaca
gtatatgggg
attggoaata

ttggacaatt

cactgggatg
ggaagaccas
tégcaggctg
agagggagtyg
caatgcagag
tggggcecaaa
gagagggtct
geacgtooto
cacttittct

gaatagcecat

tttgggtceta
gtggetatge
tgaatagoto
tgggaagooa

ttgtiaatat

agactccago
cttcacegtg
cagocotoage
tgegaatcaa
tectectattee
taoggoeease
ggagaagtaa
tgotgtectg
tgggttectt

ctgcata

JP 2004-154120 A 2004.6.3

gatetgataa
caaaacotag
ttacttacte
casagttett

ctgeoctghga

tttgoteocot
gogeagaaty
tteegetetyg
goccoctgaccaa
aagccaagayg
teceoegetee
aacccaggay
coctgtgteg

RACRAAGACAQCT

360

420

480

540

600G

607

60

i20

iB0

240

300

360

420

480

540

587
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<210> 7
<211> 2090
<212> DNA
<213>

<220>
221>
222>

<223>

<4900> 7
cgacacetge

aggettecag
ggegggtggyg
aactttgcoac
ggggagtotg
gtttttggga
ttocttteag
geatggtgee
gagggcayga
tgcatgccac
totogetoty
cotoecgyygt
cegecactge
agovagyatg
toggattaca
agggtttecac
cttggectee
gacagggtgce
goageottga
gtactggcat

ctocattotgt

Home Sapiens

variation

(1429) ..{1428)

agccagetet
ctggacooce
ggcggectea
agactcatat
cogeectgit
atatocagtt
ggacaacctyg
acacacctgt
ggattggttg
tatgooctgge
ttgaccagge
teacgecatt
accaggecaa
gtetegatet
ggegtgagee
catgttggaoc
caaagtgetyg
tgotatatat
cctectgggt
gtgeceoaccat

caccocaggot

BaySNP 11652, Cl4297

gegtgaacct
acacgaagge
coeottgeag
ccootgaccy
aggacttggy
aacggaacoes
gggagtgact
ggtcceoaget
atcotoccac
taattttett
tggagtgeag
ctectgecte
tttttttgta
cctgactteg
actgegeoca
aggotagtet
ggattacaga
tocagectgt
tecacgtgato

goctggttaa

ggagtgeggt

(80)

ggagggtyge
ctgeaagget
geageagtgg
gogaggetgtt
cttgecaggy
teagecctae
tcaaggggtt
actcagaagg
ctcagoctce
tttecttttt
tggcaggate
ageaoteeoca
tttttagtag
tgatcogeoo
geeogetaatt
tgaactactyg
caccacaceh
agtgeagtge
gtoocegecta
ttttbtttttt

gotgegatet

tacaagtgec
gtgggtgage
tgggggagtt
tgoctoctgag
ggatgectge
tggtggaaca
arARgAARISA
ctgaggeggy
ggagtagotg
tttttttttt
teggoetcact
grtagetggga
agacyggagtt
accteggect
tteatatttt
aacccaagtg
ggotattatt
agoctoecate
agecototgga
crtttitttt

tggotiacty

JP 2004-154120 A 2004.6.3

agtgtgagga
acgggaagge
tecatcototyg
ggototggea
atatgtocta
ggaaccggot
aattagctgg
aggattgett
gygacctoagy
cgagacgyag
geaagoetong
ctacaggage
teactghgtt
tecaaagtgae
tagtaaaazc
atococtoctge
attttttaga
atagctoget
ggagctggga
gagacagagt

aagcoetecac

60

120

180

249

3090

360

420

480

540

600

660

720

T80

B840

S00

S60

1020

1680

1140

1200

1260

10

20

30

40
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ctececaggtt
ggctaccaaa
gaggetggte
caccegtgect
geccaggeta
gotgggatta
tttttetggy
aggeactott
ceaggeteca
gaccggagog
gaggtggeca
gegtogeoee
cottotetee

cacogtoate

<210> 8
<211> 628
<212> DHA

<213>

<220>
<221>
<222>

<223>

<4G0> 8
aatcataaaa

gagttttagt
ygaccttaca
tggatctgte
tgececageteo

ttagttctea

ccagcaattc
cctggotagt
tegatteoteo
ggcottitttt
gecttatget
caggtgggeg
tygceteoctet
ggttecoatog
tegectacet
agtacaccag
geaatagaat
tgoctgcage
tectgectea

ageagggaca

Homo Sapiens

variation

{48%) .. (487)

acctacetgt
cttaagacta
teattattac
ccattggeat
cticacacac

acctattgaa

tectgectea
ttttgtatgt
cgecteages
tttttttttt
cctagceteca
ccactgtgee
ggctcageeg
acgggtocca
cttotteace
acteatocce
ctactggtet
cttggoecge
geacccagoet

tocaggeceo

BaySNP 8138, C487T

gtotgaatet
atcattecata
cactcattot
tgacacatca
asaagtggoc

gtttggetec

(81)

cecttetgag
ttagtagaga
tocecaaagtg
ttttttgtgyg
agtgatectc
tgttecegtt
cacceotgeag
tctgaceocec
aacoggoacg
aacctgagga
gacetgtece
aggtgagatg
tgacagagee

cgacgggetg

gttteetect
ctitggetec
cttetgtate
aggeactgat
tttgegtiet

tgttootgte

tagctgggat
cagggtttea
ctgggattac
caataaggte
cteecteage
gggaggtett
gatgacacaa
tgacctegot
aggtcaggaa
acgtggtege
agagaatgat
agggetoctyg
cacggoegtet

getgtggact

cottetttee
tatctectet
ttocatettt
gaccttcatg
gtettgatet

tototetaca

JP 2004-154120 A 2004.6.3

tacaggtteoo
ccatgttggt
aggettgage
teattgtett
ctoocaaagt
ttecacoote
gaggatgggyg
coeooggacee
gatgacgcetyg
tetggacacg
ctgecaggtga
gygetgatge

cttectatga

agttatgaca
geattcteag
ceotaetoans
gagooaceoo
cgeoeattgas

ttocagtggac

1320

1380

1440

1500

isscC

1620

1680

1740

1800

1860

1920

1980

2040

208¢

60

120

180

240

340

380
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40



attttaaaat
tttgettetg
ctgecoyege
ggacattccot

tttgteattt

<Z10> @&
<21i>
<Z12> DNA

<213>

<220>
<221>
<222>

<223>

<400> &

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
Egtatatgtgt

[ taggeggaga

[aatttgtaaa

L
[ cttgagagte
(

l
[ctccecatgg

gtecatagetyg

[ aaaggatecag
Egccccctacc
[ aagtgatgag
Ettaatcacu&
[ etgtttaaac

acciaceaac

[ attttiecte

cocattacaa

[ ggagggages
a

toctatecttga
ttatgteacy
ctgtaaagtt
atagttooac

gagtttcatt

127¢

Home Sapiens

variation

{240) .. (240)

gtetgtgtet
gtectgeagt
tgtacaagoe
tgtgagecty
caggaagata
asagggeate
ataageocto
ctgotocate
accttgactt
tectaagttg
taagaggcetg
gaccaoctgaa
caatceoette
agtggetgtg

cagoectgete

(82)

JP 2004-154120 A 2004.6.3

tetoteagea geacttagac tttetoctat attttttgta

gtttgetgat tttoctocag ctetttggot ttttettgtg

aagttectea acceecttate acaggagtea gagatgatgt

aaagooattt teaaattiit tttattctea tgcaaactee

ctgeataa

BaySNP 1765, A240G

gtgtgtgtgt
tactcatgga
ttocaagootyg
cccttaggag
tactgtetig
cotagetgag
catticcece
trtagagoeaayg
ttecagtotg
ctgtgggtga
ggtgaggtgy
gagggaaggec
tecoctgeat
aagggoagcyg

cagctaccac

gagtgtgtgt
tgagtacety
cacaagoata
ctgtgaggta
ggacctteag
atgeaggace
atccaagtga
gtagacceag
tetttticec
tgecaatagea
gggtatitag
atctgacacec
cteocactgea
tgggagttgy

ggagaggety

cottgacoac
tgtttgtgte
aatgtcacty
tgggetteac
ctgcatettg
tetgagaaga
agagagaagg
ctoaggagygt
ctagcacocc
agatgaggag
ggcetggage
cacaacctgt
gaggcaggcet
gggaagggac

agatgggggyg

gtgtteteea
tecagecaggea
tgtggggety
ggaggaagar
acatctotgg
ggcaggggtt
aggdggaggta
cttgettggy
caaactcooe
cagatetggyg
ttagagtteca
toetagggatg
tcactgtcec

gacactggtg

agegttggeg

420

480

540

600

628

60

120

180

240

300

360

420

480

540

600

660

720

780

B40

900
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20

30

40
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gattcccage
ctecttocage
ggaggttggyg
aaatctotge
aaggggcagt

ggaggcactyg

cagceaagttt

<210> 10
<211
<212> DHNA

<213>

<220>
<221>
<222>

<223>

<409> 10
cggacatatg

cetecaceca
toteacegtyg
tttatatatg
ggaaactggt
goacccagaa
gtocttitee
gatgoteata
cagacatete
CagaccCaca
gcetcagggga
cgectggeac

ctececcaga

1127

tgcecccact
attcaagace
ggggtecttyg
aggetectgg
gtgtotcaag
cgtggagetg

ttaaaaage

Home Sapiens

variation

(210} .. (210

aatgaatcag
aacactgtee
tatctccaaa
ctttetatgt
ctatacocott
ggcacttaac
catttaacag
ttetgatiec
catatacagg
agcacagcag
atccccaget
cocaaggoca

cagcttocage

ctgtcocage
cagagagagyg
atteotateot
ctgocagageo
ctetaageet

cttagctcag

BaySNP 5019, A210T

gecactoctt
ccagaccecte
gagtotocce
ggcacageew
ctgocgotgtg
acaaatatge
gtgatgaaac
tagtocacaa
agaccacget
ctaceagoaa
catccaatce
tgecoctoecag

agagtcttct

(83)

ctetggottt
gacttgtggt
ttotttettyg
tgagatettt
getggagage

ccacaatoca

ctcactocte
ttcacctgge
ttggtcetggy
gtteteccea
gechicatca
tgrataaatg
agagaaatgg
cooccagacty
cacgttcaga
aageegeett
acccateagg
CCRggggeca

tgtactaegee

ctoaaazagg
tyyggyaggyg
catgggoage
gocaggacayg
agggcgggag

geatgecaaa

ggettticta
tottceocett
ctagggcatc
gceacaggact
gyggoettoct
agtaggecaga
ctatgaaata
actttecaag
cocccacact
toacttygtge
atgogagoea
agaagcecact

agaggtgteca

JP 2004-154120 A 2004.6.3

actoctoigtt
aggagtggayg
cgeitggooce
gaggaggggy
cttgggsaaa

gtgcatggac

taggtgattt
cctectiggg
tctgtgtget
geteecottet
cacagggtot
gecaggaatgt
goagggattg
ttecacaagag
cteagacaca
gacgetecty
ggagagteoo
tactcatecat

ttotgaagag

960

i020

1080

1140

1200

1260

1276

60

120

180

240

300

360

420

480

D40

600

660

720

780
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20
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aaagaaagaa
ttotgeacag
ctectgtget
atttatageca
taccaataty

agooagtgoo

<210> 11
<211> 8l4
<212> DHNA

<213>

<220>
<221>
<222>

<223>

<400> 11
ctgagectey

agtgccatga
ggggecatga
ttgettaaga
ggtazggoce
gaataccoaa
ctgttgagaa
gtggatggga
tettegggoo
cattgtggee
cocaarggget
cctecatagag
toctcaaaag

ctttgeaact

BayBSNP 2187,

aggttacete
cotgaaagay
ggttaatatt
tttgeetatt
actitgetac

cragoacageo

Home Sapiens

variation

{99) .. (59}

gcaatgeect
agacgetgta
agcagatcasa
acctogatag
ttgggeccaa
ttcocectoaca
aaattaagta
ttagtgagge
cotggggaca
accatggcaa
taaagggcat
ccaaaattec
aagctgacct

cocgocaatt

tcacccagee
gggasggotyg
gaataactgy
tectgtggtgt
caatatgoegg

actgecacca

coaT

tttecaccgac
cotggoagac
tgattatgty
caatgoggte
acetgeactt
tacataaaag
aacaageage
tgagatgctg
tetgaageoo
agacaccaac
ttoccagtoe
ctecagacaaa
ctgtttatte

gotaccottg

(84)

ctgggetect
aatgaacact
tteteagegyg
aaatacttct
agttgagaag

gacagtccce

ctggtgytag
actttocooya
goaaagceaaa
gtgatecatgyg
toetttggott
acggggagta
cagagaaggt
ttteoctoecan
cagettteta
accttageea
cccgtatoco
tgettgttee

coccgacacte

ggaa

ctcagacaag
tattcatage
geaggttgga
agcaatggac
agatgctege

ageccag

acctgecagga
ccaactttag
cgaagggceas
tgaattacat
ttotgetget
cgttaagtic
aagatgaaty
ggaggaagag
caggetetga
ctecagggeag
toaaatottyg
cctgaatgec

ctitgtaaaaa

JP 2004-154120 A 2004.6.3

gaggtgaagyg
agecaotggea
ggaagcecta
aatttoaagt

tgocotttea

caccttegta
ggactoctgea
gattgtaggac
cttocttiaaa
tttatetaas
ttttgggtge
ecttettget
ctggttgotg
agtatgaace
gacacagace
gocoototge
toocectgac

ttoctgecteg

840

900

960

1020

108¢

1127

60

120

180C

240

30¢C

350

420

480

540

600

660

720

780

814

10

20

30

40
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<210> 12
<211> BEBE
<212>

<213>

DNA

Homo Bapliens

ttgatatteo
cgaggatgac
cccacagtgt
cctgoaceat
agtecatgta
ctggggocty
caccaggggy
ggaghtagecoe

tectgeagge

<220>

<221> wvariation
<222>  (31}..(31)
<223» BaySWNP 11000, C317
<400> 12

gggcocaagoe tgcaaactto
ccteggegac cacacaggea
ggcggeecoe ttcccaaaga
ceggecgece tggtgeaget
gaacgtgaay toocteegyy
cecacaacacg ggaccgtotyg
cecoctgecac caccococaact
tggcgggtga tageggtgga
tatggcggea tgaacgggta
gagecttggg goggg
<210> 13

<211> 1240

<212> DHA

<213> Homo Sapiens
<220>

<221» wvariation
<222> (1050} .. (1050}
<223> BaySNP 5564, G1l050T

(85)

yvicgatatca
getgcacaga
gggggcacac
ggccgggasay
gtoecaggtey
aggagacgcyg
aagtgggoco
cageggoaca

caacgocogac

caaagacoect
gaaggagcoa
accacgatca
teacggaage
ttocactgga
tocoggooay
tggteatgtt
ggtggaagee

ttcatgaggg

JP 2004-154120 A 2004.6.3

cagaaaacal
ctgggoacey
tcatgtagey
cateccttgtt
aegtectygeayg
cocottgoot
ctocaccaco

caggoeccag

agggaggagy

&0

1z2¢

i8¢0

240

300

360

420

480

540

555

10

20

30

40
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<400> 13
teaatggeta

gtggcaaatc
tgtttggtag
ttotgoocaaa
taaasattggg
tgaattatat
ggeoactttaa
agataaggas
actgaacocca
tagcttocatt
tggtgtitgt
aacaagagta
ccaaagatgg
cgeactceact
tacatatags
catgaggagy
gagatggtge
ttaattaght
goagggicca
cactgtette

tgcagacaga

<210> 14
<211>» 1405
<212> DHNA

<213> BHomo

ggattcocotea
ataaataggt
RAAGAKAITS
ceagectigt
cgtggactag
tetectaatt
ataaatatty
actgagacte
agtgtgeece
tttoettagag
titagggaca
acatgtgtga
ctgaaaaaga
ttteactatt
tecaggeage
coaactteaa
cactgtggtyg
catcotggga
ggtotgecct
tgattattta

acatcaaggg

Sapiens

aagccattee
taaageatet
acacaggagg
gatcttgggt
gtgatctecat
attgtcaaaa
tgtetaatet
aggattaagt
cacteccactg
actttcootgg
ctitaggtgat
aagcagoaaa
tggatgette
gcttaggeaa
aacaaaaagt
goettttitaa
agattttaac
aaggt%ctck
cectecetge
tecaaagggag

gacaatteag

(86)

agoetaagatt
coccacttte
ggagattggg
aaattocota
agatcotico
titgctgtitat
tcaaaacaaa
aacacaccta
gaatttgott
ctgtggttga
aacaattctg
gaggcactgy
caatctggat
aacttotcec
gggtaaatgt
aggcagttta
aactgteaas
cagggacttt
coagetoatt
tEteccagote

agaaggatcc

catacctceag
aatgeaagygt
agococacact
ceacctotgg
tgotggaaca
taagtatcta
tttgcaagga
aagteacaqgy
geecaggatge
acaatgaaaa
gtaticitic
cagaazacaa
tcaatgaggt
tattgeatge
azagaatgtt
ttottggaca
tgtttaaaac
tecctototyg
ctocacagtyg

agcatacacsa

JP 2004-154120 A 2004.6.3

agecaccaaa
attttggtec
cgaasticbtygy
actocatcag
ttoctatggot
ctgtgtgcea
aggtttttgg
tgagettgga
caatgagtty
ggaectetag
ccagacatgt
cotgaacett
accaactigh
agtgcctgta
atgtaaattt
ggtatggeea
toccacaggt
getgoooctg
agataacctg

aggcagagayg

80

12¢

18¢C

240

300

380

420

480

540

600

660

720

780

840

800

960

1020

1080

1140

1200

1240

10

20

30
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<220>
<221>
<222>

<223>

<400> 14
agazaacaaa

geaggtotoa
aacaggacet
ctttteatta
ggaaatataa
aatttaaatt
ggattacaaa
ttgtagtagt
taatatctte
acaatttgge
gftctatttc
cctgggtggg
gttataatac
gaggctgagy
agaaacchoea
toocagotac
ggtgagotga
azaazaacaaa
tttaaaatte
tatacacatsa
aataatrtat
tatgtatgoa
tgatgtattc

tttacttaaa

variation

(1207} .. (1207}

ttggaagaaa
ctoaaaggga
goectacagge
ttgttatitt
gagtgaaaaa
aaatgattct
aataagggea
ttaaattttt
tettatagght
aatatctatt
taggggtotyg
atttgaacce
tetoettagayg
tgggeggate
totetactaa
ttgggagget
gatcatgceea
acaaaaaaaa
catggtaaat
tecateaata
agcceaataaa
tecagtatgat
cazactttat

tatggtattyg

BaySNP 10388, Al207G

gtotcataty
aaggagttty
tggataggaa
tttgttaget
cagattigge
acattetttt
tttagttgte
cagtgtgety
tgtggtigty
amagttaaca
ttctacagaa
aggcctgtat
ceaggtgtygg
acctgaggtt
aaatacaaaa
gaggoaggag
ttgecactcea
aacactctee
aagaagtata
gagaattggt
aztaatacat
cacactttaa
atattatata

tattt

87)

ctagteagag
ggggtagagy
tggtgaaaga
tgggtgattyg
tgcagaggtt
tetatagtca
aaggagtgee
aggcagtaga
catataasaaa
tttaaaagaa
aagtagctcea
gagtccaaaa
tggeatatge
ggaggttoaa
ttageccaage
aatcacttga
goctgggaga
tagggacttt
aaatattttt
taaattagtt
ttattitaaaa
aatttatatt

taaatacata

aggatgacaa
aaggaggeac
gogagtaaaagy
gaaagtttga
ggatcaggtc
acaagaaagqg
azaatttattt
taagaaagoet
taatgagata
toeacactgtt
tagaaccatt
tctgeaagtt
ctgtaatecce
gactageetg
atggtggege
acocaggagg
cggagtgaga
ttctttaaaa
tatgtagaac
taagateato
ggazatacct
tataaaatta

tatattactg
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cctaaattag
aggtagaace
actgattoteo
ctotcataat
agttagagac
aggagaaatt
tatgttgtat
atcaagaatt
attotggagy
tgagcaaata
tagoeagtge
taaccattat
agecacttcgg
accaacatgyg
atgcctataa
cggaggttga
ctocateteo
aaaatacttyg
tecscacace
cttatastay
gatacttoaa
aatttgacaa

tattatatag

60

120

180

240

300

360

420

480

540

600

660

720

780

B840

800

960

1020

1680

1140

1200

1260

1320

1380

1405

10

20

30

40



[ <210> 18
E<211> 555
[ <212> DNA
[<213>

<220>
<22i>
<222>

<223>

<400> 15
gggcoaagoe

coteggegac
ggcggcccce
coggeegocs
gaacgtgaag

ccacaacacg

tggegggtga
tatggeggea

gageocttggy

<210> 16
<211> 555
<212> DNA

<213>

<220>
<221>
<222>

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[ ecccigecac
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
223>
L

Homo Sapiens

variation

{286) .. (286}

tgeasactte
cacacaggca
tteccaaaga
tggtgecaget
teccteogay
ggaccgtetg
caccecaact
tagcggtgga
tgaacgggta

gcggg

Homo Sapiens

variation

{321) .. (321}

BaySNP 11001, C286T

ttgatattee
cgaggatgac
ccgacagtgt
acctgoaccat

agtacatgta

ctggggcctg
caccaggggyd
ggagtageoe

toctgeagge

BaySNP 4856, A321G

(88)

ctegatatea
gctgoacaga
gggggoacac
ggecgggasy
gtecaggtog
aggagacgcy
aagtgggcco
cagoggoaca

caacgeogac

caaagacccet
gaaggagcca
accacgateca
toccggaage
trecaytgga
tcccggecag
tggtecatgtt
ggtggaagoc

tteatgaggy

JP 2004-154120 A 2004.6.3

cagaaaacat
ctgggcaccg
tcatgtageg
catcectigtt
cegtectgeag
cceccttgect
ctococaccace
caggoaceag

agggaggagyg

60

120

180

240

300

360

426

480

540
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<400> 16
gggecaageoc

cotoggogac
ggeggecoce
coggeegees
gaacgtgaag
coacaacacy
cocctgooac
tggegyggtga
tatggcggeca

gagecttggg

<210> 17
<211> 492
<212> DNA

<213>

<220>
<22i>
<222>

<223>

<400> 17
tgaattotee

gaaagagtcc
tgctoecaggy
ctggaccteyg
gotgeastge
agagatagtg
aaaacacctc
gtttgaatgg

cttictggtyg

tgcaaacttc
cacacaggea
tteccaaags
tggtgecaget
tcectecggg
ggaccgtetg
caccocaact
tagceggtgga
tgaacgggta

gcggg

Homo Sapiens

variation

(412)..(412)

trataattte
aaagaactag
agcaggtitt
goacatgohyg
aggecaggaa
acateotgga
agaaagctag
gatgggtgtg

ag

ttgatattec
cgaggatgac
cecacagbgt
cctgcacecat
agtccatgta
ctggggectyg
caccaggggy
ggagtagoao

tectgeoagge

BaySNP 1574, C412T

ttraccasata
tgggactect
tcagggtccg
ggagtgactt
aacactgact
ttaggaaaaga
agtccacact

ttitttggtgt

(89)

ctegatatca
goctgcacaga
gygggcacac
ggccgggaag
gtecaggteg
aggagacgog
aaghtygggonae
cageggeaca

caacgeegac

tgtgtaaata
gazattatge
gggaccceat
tggggoetatg
taatcetaagt
aacaaattet

gcectgggea

cttttggggy

caaagaccoch
gaaggagcoa
accacgatea
tccoggaage
titccaytgga
tocoggocag
tggteatgtt
ggtggaagce

ttecatgaggg

ttttaaatyga
acaaaattgt
gegggatgaa
agtgtgatgy
taaggacaaa
aattcagagt
atgaaaaagt

tgaccetgge

JP 2004-154120 A 2004.6.3

cagaaaacat
ctgggoacaeyg
teatgtagoyg
catcottgtt
cgtecetgeag
cocacttgoot
ctocaccace

caggoeoceadg

agggaggagyg

tetgtaceag
gtgtgtgeag
gtcecectget
aatttoctgg
gtgtgottag
ctgattetag
tyttatgett

tacatatttg

69

120

180

249

360

360

420

480

540

555

60
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180

2490
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4290
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<210> 18
<211> 927
<212> DHA
<213>

<220>
<221>
<222>

<223

<400> 18
tggtaccecat

gggttggaca
gcagtggaac
ttggagaact
ttgaatttea
tagttectga
acgcagtotg
aaagaaagea
ctactggaaa
actgettgtt
tatgcatcaa
ttatgateast
totgotittoeg
tacaagttta
ccttieotgg

attcttagta

<2i0> 19
<211> 652
<Z12Z> DNA

<2i3>

Homo Sapiens

variation

(194)..(194;

aacggaaact
aggotgtgea
tagagagtac
gaagattott
geecooteac
goactgttot
aggacaacat
ccoctataaa
tecattetgtyg
ttcaatatcc
tactatebtt
tttoagaaga
aatttctaat
toagocatce

cezaacatta

agggegattg

Homo Sapiens

BaySNP 2383, Al94C

goeaagaagea
ctggaaagoet
ttggygttig
tataattecc
tgatcatgge
tetaacacac
atgggtoatg
atttgtotgt
ctggetitgg
ttgctctecac
gtagotgacsa
cagagtatgat
atgatcctta
agtttaazaz
atoctttaat

gttttet

(90)

ctaggaagac
gagacatcaa
ttgagtgaac
tggacaaatyg
actaattaaa
aasataaatt
gatgtttata
tttgeagttt
ctaggacaag
tttaaagtga
ceatgettga
gagagtttac
gataagaaat
AACAGCARGA,

gaatotcaag

aattcatgta
aatgatggte
ccagtiteatt
ggaagatgygc
agactaatta
atggtceccaag
gatggtgcca
ggttitigtg
gocagtgeet
attaazattt
aacagtcotea
actcaatoat
tgtctattca
ttcattotta

acgagggtgo

JP 2004-154120 A 2004.6.3

goectegotog
agaaaatatt
caageaacac

tgtgttttct

aycagaacat

gaaagattte
azaagaaaga
ttatgttttg
gatagtaaaa
actgcttata
teactgetaa
gttoteatat
tgotaatgte
cacatatgaa

tecatecacectyg

60

120

180

240

300

360

420

480

540

600

660

720

T80

B4G
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220>

<221> wvariation

<222> (182).. (182}

<223> BaySNP 608, Al182G

<400> 19

ctgoocacac ctgagacoca ataacaatgg cocccatcagg gtorcoctetg gtteccoaggga 60
cgtgggecag ccagtggece ctaccacasa goocccttoa atgooctggy cgttoagtoco 120
ttecageceg acgcaggett atccagggty atggtoecca ggatacacaa gaagagaccoa 180
grgttcacag aggccaaggg ctettggeaa geaggggcetg aactgggatc tgacacccac 240
caggctccat ggcecatgeg cctgactgtt aacacttcac ggggaygect gocagoecoca 300
goagectggae ctoagacceoa gggcacacca ctoaggotes agggaggoce agtggggtga 360
caccageaca tggaggttet atgactgegg cagecgotet gagacggtge ctggtgecac 42¢
catcatcocee acccacccoce gecaagtecoct gtgoetecag teccctgace ccacteacac 480
cccatcegtg goccaccoteg cocteccoctgee ceaccaccta cocgtgaccat ctggecggeg 54¢
cgeaggatgt acttgggegt gaactiggag gegatctocct coeccotocag acctggetet 600
tgattticca gttoocasag actgatooty gagaaacgga cacactgace ti 652
<210> 20

<211>» €41

<212> DNA

<213> Homo Sapiens

<220>

<221> wariation

<222> (348).. (348}

<223> bayS8SNP: 11456, A348C

<400>» 20

tggecagagg cttgcaggaa cctaaccctg tatttecect atgagtgagg attcagtgtt 60
cacagtgact ttacggaaca taattaccge aaacaatgag gattgattgt cotatgtgte 120
aggcecattgt aggtgtgtgg tgggacacag aggetgacaa gacatagtes ttgocotiga 180
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goctaaatta
tgggtttagy
tectgtgget
catggaacat
ggagatgcotg
cagcccggcea
cctggecctg

tecaggagect

<21¢> 21
<21i>
<212> DNA

<213>

<220>
<221
<222>

<223>

<400> 21
ggcteccttac

tatttttcat
agoagttata
attaaggaat
tcaaatgtte
caaattcagt
ctttataaga
tetitttott
getgggetea
gecactgtge
ctictagata

coattaggea

3350

toagggggag
ggtggggtay

gecteggagyg
ctgctcaaca
aatgeocacy
gaggacagta
aggtgaactg

gggcttecate

Homo Sapiens

variation
(274) .. (274)

BaysSNP: 6734,

atggtaagaa
gtigtatetg
tattgatacc
gttgtagagg
agattacttc
aaataaagct
gaggctaﬁgt
ttttttaage
ggcaatocte
ttagecetgt
aataagattt

cagggacttt

ctggatgcac
actggoetetg
agggaatctce
tgaagtgecaa
tgottegegy
aaagraaaga
goccacagag

tttctgetgt

AZ74C

tecaggatgtt
aatcttatitg
ttitaattat
gaacagataa
ccagtagtaa
ttaagatagt
atgagatctt
gatgaggtat
tgactttgge
agttgatcte
agigaaaacy

ggctotacga

(92)

gagocatgga
agcaaagaga
agcacctttt
aaatgtggteo
gtgoaaghtoo
gugetocooag
gtcacaggcet

gtggteccte

gtaacttggt
tgecagtcect
agattgoott
tagtagtaca
atapagcttyg
aaaataagat
tatttatttc
cgotghtgtty
ctescttgaag
tttttgaaag
tatacattge

goetggegtet

taaatggget
gocggggaayg
tgtceecerta
coagtgtatg
toesteacgyg
aacceacagt
gaagcgtgaa

a

gaaaaataac
tatagattgg
tgtttttatt
tgtatgtgat
aagatagtaa
tgcaaattct
tagttgacct
cocaggetygg
tgctggcecatt
gaacagactce
tgaagactge

tgetttactt

JP 2004-154120 A 2004.6.3

ggggdaagag
getteggggt
gtaacaaggg
acctgetgot
ggtoecgagty
ctecagtgacy

ctccagtgtg

tttattttat
taaatatttg
cactagtgta
tecaggtgett
aacaggattg
ttecagatcea
cottitottt
toeteaatttt
acaggeatga
acttatgcta
agataagaag

ctoocagagy

240

300

360

420

480

540

600

641

60

120

180

240

306

360

420

480

54¢

600
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10

20

30

40



L T e T e T e T e T s T e T s T e T s R e T e T T T s T s Y e T e, T e T e, IO e, TR e T e, T e T e TR e T e T e TR e TR e T e T e T e B s Y s B s B T T e T e T e T s T e T e B s |

O

teatacagte
atgteaattt
toctagoatt
ggacaagaga
gtgtgectgt
ggttgagget
gaccctgttg
tggececaty
cctgttgety
toteactoty
coctootgggt
ACACCACCaAC
gecageetgy
attattgaag
gttgtttgtt
tggegoegate
agocaccoga
ttttagtaga
gatccaceeg
cctattttta
agtgececgta
ttaatgtoot
tgagtgaagy
atigctgagg
teaageoagte
acccggetaa
attgaactoc
gtgtgageca
cacactatac
aattotgeoaz

aacctatggt

ttttetttae
accoeocotget
tttggaggee
gtgagacoca
agtoctaget
gecattgagee
caaaaaaaaa
tgtetgtitt
ttttgacata
ttgactagge
toaaghgatt
accoagcotaa
tgtcaaactg
acatttttaa
tgtetgtette
teggoetcact
geagocagyga
gatggggttt
cocteggecte
tcaacattct
caanggatoey
getttitgata
actgtggact
ctgagtgoayg
ctcocatcte
tttttttgtt
tggactcaay
ctacatctgt
aatttactca
ctgteattac

ataattagea

ttctaacttt
attaagaggce
aaggeaggat
gtctoaacaa
actocgagagg
atgattgcege
agtctcagtg
gttaactgtt
gtactgtaasa
togagtgeay
ctectggete
ttitttgtat
ttotitttet
azaatgagca
tgagacagag
geaagotoag
ctacaggcaa
cactgtgtia

ccaaagtgcot

‘amatagttga

attattgate
ttatattgea
tecatttiatt
tggtgtgaat
agctteocecaa
ttttgtagag
caatactett
ctecatatac
acttaaagagt
aatcagtttt

atocattecce

(93)

tieotatgge
teagetggge
tgettgageo
aazattaaaa
ctgatgtagg
cactgcactt
cttggaatca
tecataggttg
cttagtygget
tggcactate
agottocoga
ttttagtaga
tttgttatgt
actttattat
tottgetoty
cotoecoggyt
falale falar:Yatat-T
gecaggatgg
gggattacag
aacagaagta
tgetgtetag
gatattaaag
aatttitaac
acagetcact
ctagcaggga
atggggtett
atcttggeet
tiaaaaaatt
agaagiaaat
acaacatitt

atticoecte

catgacaage
atggtggete
caggagttea
atttagacay
cagategttt
cogttegggt
gattggtgea
ctgaacgact
ttttttittt
ttggetoact
gtagctggga
gatggggtac
agaggctgat
ttttattaac
tegeccagge
teacgoecatt
goeeceggotaa
tettgatete
goegtgageea
tataaagtag
gtaacagcaa
acgtecactac
ttttttgaaa
gocagoctoga
ccacaggtat
gccatgttge
ccaaagtget
taacagtttt
tattbttagt
catooccaga

ctecaccococac

JP 2004-154120 A 2004.6.3

ataactcttt
ttgectgtaa
agaccagecht
gtgtggtggt
gagootggga
gatggagtga
gtagggzaat
gtatgagttt
tgggacggag
geaacctety
titgeagtegt
caccagactg
tatetitote
ttttgttgtt
tggagtgcag
ctectgecte
ttttttgtat
ctgacctogt
ctgogeectgg
gaagtgaaag
tgtaccaatg
tgeggeaage
tgagatctet
cotoctggge
goeaceacoac
ccaggttggt
gagattteag
attatattea
atattcacyy
agaaaccotg

cotoetgetgt

780

840

800

860

1020

1080

1140

1200

1260

1320

1380

1440

15900

1560

1620

1680

1740

1800

1860

1820

1980

2G40

2100

2180

2220

2280

2340

2400

2460

2520

2580

10

20

30

40



L T e T s T e T e T e T e T e T e R T T e T e T e O e Y e T e T e T e T e, O e T e T e T e T e O e T e T e T e R T T T e T e T e T e T e T e R e B e I s |

O

atacaaccay
aataaaaaca
gttgeocagy
ctcaagcaat
ccaccatgec
atcattgcaa
ttttgtecatt
cactetatae
cotggattea
accaccacac
aggctggtet
ggattacagg

coaaggteac

<210> 22
<211> 458
<212> DNA

<213>

<220>
«<221>
<2R2>

<223>

<400> 22

taatcotactt
tacaatatgt
ctggaatgoa
ccteoteoacet
cggctaatta
agaataaact
tatactekbea
cecaggoetygy
agagattotco
ccagctaatt
caagctcctg
tgtgageecat

ctetbtgetat

Homo Sapiens

variation

(103) .. {101}

ttrgttecta
tattoettttt
gtggggeaat
cagctgagag
aaatttitta
gttatttatt
tactttecagg
agtgeagygg
atgoactoaac
tttgtatttt
acctcaggtg
cacacetgyge

gagacagoos

BayS8SNP:5320, Al0lg

tgttgetagy tgetegggat atatagtaga

guaaatetot ggagaagtaa gagagghtaa

gagtagtagt gatiaagttyg gecagtgece

ctgtggaata tegagitacca ctaactitia

(94)

tagatttgoeo
tgttgttttt
catagctoac
ctcttgagta
aazaaacatt
tatttattta
ctotetbbtt
ctecagtctea
ctocogagta
tagtagagat
atocaceege
cgacteatat

aagotgytet

aaaacaageo
agaaagcetyyg
agaagtgott

aattcttcaa

tattotggoe
aagagacadga
ggetgcotig
gotgagacea
ttaaaattgt
gagatgagtit
ttbtetttgy
getecattgea
getgggatia
ggggtticac
atcagectet
ctaagaaggce

tgaattecag

tgtattttet
rtatgtgect
actgggtgac

agagggotgt

JP 2004-154120 A 2004.6.3

atttcatata
gtettgcecact
accttotggg
taggtgtgtg
ttatttatga
ctgttttatc
cagacagttt
acctecacct
acaggygtge
catgttggee
caaagtgcta

titttececcac

aatgtatgea
goetttacatyg
aggattgttg

gotgaaghtt

2640

2700

2760

2820

2880

2840

3000

3060

3ize

3180

3240

3300

3350

6C

12¢

180

240
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getgetgeca
cagatooagy
aceagectet

attecteotet

<210> 23
<21i1> 968
<212> DHA
<213>

<220>
<221>
222>

<223>

<400> 23
ttiecaggac

atgagageag
tagacgggag
gaagogctaa
aacactgaaa
ggaatataac
gecaccaaggc
gagaaggtag
gatattazag
aagacccagqg
tggctgaatt
aatcocatit
cacagggttg
aatcicaaca

geaccaggga

(95)

JP 2004-154120 A 2004.6.3

ctggagecac tecaatiget ggecycttea ctectggaac ctteactaac

cagecttoeeg ggagecacyy cttottgtgg ttactgacce agggetgace

cacggaggeoa tettatgtta acctacctac cattgegetyg tgtaacacag

gegetatgtg gacatitgeca teccatge

Homo Sapiens

variation

{152) .. {152}

ccaagacaga
caaggectte
tttectgact
gatgtgetga
aacaaascty
aggectgote
agtgaccteca
aaagaatgtoe
tttecagtteo
ggaagggeet
acctecectot
tggaaattgy
gtcaggsagt
taagttaact

ctggttteag

BaySNP:152, A587G

tgetgaagaa
atgeatette
cotattttot
cagtoctaat
cctecctece
gtcagccaag
acatacttgg
tecocaggttat
cagggaaacae
gagoacagag
cctgggaggg
gaaagtacaa
aaaagaagac
atactgaaat

ggaagacaat

gacagcagygy
aggotecate
aatgtggoag
ggtttgttat
tocotttgty
ctctcoacga
geaacatteoe
greaggaagaa
ggatgttaca
gtgggaggtt
tgacacacgo
catgaatagt
tgtgaatgtyg
ccattaggac

ttttecatgg

aceggagecco
agcagagygga
tectaatgag
gagtttecott
gttgetgaca
gageectctyg
ctitettggt
agctagaagg
caazaagggc
ccageoorgeg
tettggtace
tgtcattate
aaatgctttc
agaggttcce

acagggaggt

agcaaactgyg
gagaatgeat
aagagggttt
agaaaaatta
tecagaggtca
ttccagaaga
aacccagget
gggaggggty
aaaaatagoec
coctgegagoe
attgteecatt
ctgoctatit
aaaatataaa

aacctittag

ggggatggtt

300

360

420

458

60

120

180

240

300

3560

420

480

540
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720
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840
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(96)
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[ teagaatgas actgtteeac cocagatest caggeattag tttgatooto ataaggagtg

[

[aacaacct

[

[ <210> 24
E<211> 574
[<212> DNA
[ c213>

<220>
<221>
<222>

<223>

<40C> 24
cttgtooctoeg

cacttetott
ctggaaagtce
agaacaaaga
tocagggggec
ceatgtaggt
ggecttgget
gagcctggee
actgggccte

cottoaggas

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
L<210> 25

E<211> 801
[ <212> pNa
E<213>
[

(
[<220>

[ c221>
]

Homo Sapiens

variation

{380).. (390}

agocactgoeo
tgaagotgas
agcacctgga
acagccacca
teecticace
gecacggtgy
teocgetgoese
atgctctece
aacctocaga

ctoaaccago

Homo Sapiens

variation

Bay8NF: 1755, A390G

accotgtgta
tggaccazac
ccagcotccac
tgecagectett
2 falar- Tale: Yalelal
CooOCRyCaRy
ccagccagar
tgggggctyy
aaagctcaga

ceagagatgg

aacootcaty
atacecatty
ccoctectotga
cetectottyg
cegggagaty
cagaagggac
catettette
gtcecageaca
gaaggagety

octto

cocagtetty
agtgttgggt
ggacacctte
tgcctggtge
aagaagagagy
tttaccettty
tecectgtga
aagatgcaga

cacagaggcet

cgggtgecat
ggggacatet
tittecctite
ttectecageec
tegaggacet
acctatacay
geatctecat

tectggaggyg

ttecageaget

960

968

60

120

180

2490

3200

360

4290

480

5440

574

10

20
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<222>

<400> 25
ttraacceaga

tgtitticee
catocttota
gtecagcactt
tteccaaace
gatccttgte
ccaattcaca
gtaaccagat
catgatataa
agcaaagatg
cttagteate
gagactgaag
ageibtttaaa

tatacaagyy

<Z210> 26
<211>
<Z1l2> DNA

<213>

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[ <220>
[ <221>
E<222>
[ <223>
[

[

[

[ <400> 26

(583) .. (E83)

accaagtgtt
tgagagaage
agcaaatect
agaceacchg
acttggggtyg
tgtatttececa
tetatgeact
cttaagatta
ataagcoggch
accttatgge
tiattcatac
cttteaaaty
chectgaggtt

aazcttagag

1746

Home Sapiens

variation

{319).. (319

<223> BaySNP:d4838, AS83G

cﬁccccccac
gtaagacsaa
ceatttoeat
acctectecte
teotaagoos
cagtcatacc
tgtttocact
attaaaaact
tatgatoaag
tetgagatgy
ctattittaa
accctagtte
aacacagctc

&

BaySNP3843. A319T

7))

agaatgtaca
cagaagtcaa
tttggaggat
coccctataaa
teactgeces
taatgaattg
ggatttggea
acataaagtg
aacgataaat
gcaggeaggg
atggagtoca
caatatagac

actotttoetg

tgaaacacta
aaagtagtosa
ttgocegaac
cocaceacto
aagoeccaaas
ggaaglgggg
gataggettt
cttttaggte
acataggtaa
carttcttce
cagactaaag
actttettea

taatttagtg

JP 2004-154120 A 2004.6.3

gaggactgea
ctgggagege
tacgtageca
cecctectect
tateaactaa
ccocctaaaaa
tttagttace
cttagagata
aaatagotet
ccattacatt
gteatgttcee
gtttateagt

agcatacteo

[cagtataatt tiaaaagtta tgogttgtaaa atgacaaaag aaasaaacta gacatgtact

[ aaagaacaaa acaaaaactg gotgggggty giageccaca cttgtaatec cagecactteg

O

&0

120

180

240

300

360
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480
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ggaggctaag
tgoecacactg
tacttagget
Ltttetatit
aatttecece
aattttaaaa
cctacagaga
tgeaaagaag
agacatttac
agggetoage
aceggggeca
gocetggetet
cagtctgetg
tgtyggeagee
aacaccaaga
acaggtggea
ctoccaggtg
gootaaactg
cttctgigta
ggctggaaga
getgtgegeg
cocccatete
agoasagece
accaggggtg
gaccagogat
gcaaagatac
ctgececegaat

caagtg

<210> 27

<21l1l> 615

geaggtggat
cactoccaaco
acattgtggg
ttggtaacwt
aaaaaagaaa
taccccataa
atgtaaggta
tgatactgta
aacagataaa
cactgtcagg
cagagaaacc
ccacaactte
tgcegaggtg
cctetgeatyg
tocacgtaca
aagocataaa
acacctgggg
catacagete
acattccaca
gccaggageg
ctectectgg
cageacaggty
ggggttgagy
aaggtcacec
getecotoeo
tgtgcecgag

cocatogtect

tygrttgagge
tgggggacag
gggggtggta
gtitatgtaa
cticatatac
gacacatcaa
ccaaaggatg
aaaagaaaga
gygeatataa
gotggggagt
cacacaagoc
tgaccaagaa
ggtttctgeca
ggcaacecte
aagetcaaaa
geaaaacgag
atggtaaggg
cttatagtta
acaaaagaac
tggcctcacc
gtctiggeea
aceatggeag
gtgatagagy
AgacoRCgag
cattacccac
gggcteocace

ctgoteecaty

(98)

caggaggtag
agtgagaceo
agtctatgga
cttecattttt
aagttagtte
agaataattc
ttaaagacct
aactcasaayg
agaacascayg
teteggtgea
coagacacgh
ccaccggagg
geggacatta
atgccaagtg
caggesazac
gacatggtoa
getggeoagyg
cacacatgto
accacacaga
tggggttgat
gctgetgeat
ggtgggtgte
ttoccaatgt
gtagecaggeg
taacttgtgg
acecetggtge

ccageecaco

aagtigeagt
tgtotcaaaa
titttgattte
taaaaaattg
atatacaagt
tttaazsaatg
aaatagatca
atacetaasaqg
gaagaaacga
ccotggaage
ggacaagaat
cocagcagag
ttcggetatg
agcaacgtga
tgageatgte
cagyetggyga
ttccatttea
cacaggecte
ggatictggg
ctoecageghg
gegeaggaag
cagteggagy
gagagggety
gogtotaaag
geoctgagot
ccogetgotg

ctgcatgagg

JP 2004-154120 A 2004.6.3

gagetgagat
attaszaatac
cttttigetyg
ctacaftcaa
tagaaaatga
gtaccagaac
catteatggg
goaggtgaaa
gggaaatett
agetoocaco

actorgagea

'cagaacggag

aazatgaact
gacttcagea
caggacacgc
tgtggetaac
catgggtgea
acgoectitt
gaatcoocaca
ggctgcagga
tggegggsayg
gteacoetygty
geaggatett
gacteecoty
gatgocogeac
cotocaggay

cceocttecte

180

240

300

360

420

480C

540

600

660

720

7RO

B4C

g0

SEC

1620

10806

1140

1200

1260

132¢

1380

1446

1500

15866

1626
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ggectggeag
cggatcagaa
tagagattas
taagagggaa
gcatatetet
cagetotace
cgatoetteag
gaagtttcag
gaagotoetot

cagacttgaa

<212> DNA

<213> Homo Sapiens
<220>

<221> wvariation
<222> (2B8).. {288}
<223> BaySNPl0749, C288G
<400> 27

tgagaattta tgcggttaga
atcatcocta gttggtotte
ccagoctaga gacaggagag
ctectatttt geotacaaacyg
tecctgetic agggttcaat
attoccactyg cggeatggaa
cttetttagy toccetttet
ageatoctga ggatcacaaa
aggttotgat tagggaaaga
atetotatat geottcacata
ttectecatt tecte
<210> 28

<2il> 1302

<212> DNA

<213> Homo Sapiens
<220>

<221> wariation
<222> (745).. (745}
<223> BaySsSNP 2203, C745T

(99)

acctaagget
tactectagaa
gataactgaa
tettotgtea
tgaatttaat
tgacacaaca
ctcaggtéca
aaatgtgget
gaattgttga

gtaagecteota

gtoaggeata
totebotaga
gototticoe
ggaaatgtec
ttgcasasca
ttatetgett
taasaggagt
tttagecagygy
ctetetottt

ctatageoeea

JP 2004-154120 A 2004.6.3

tgtggetgtt
ateattaggt
ateoocaactgt
agaaatcact
gggccaccea
cggaaaaccse
tgttetttat
agggaaagat
ceoataaatga

gagaatcata

60

120

180
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360

420
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<400> 28
ceoctgtgea

agagoegtyyg
gggtocatgg
ctgeeceatce
gettgaggaa
aaccaatcet
tttggecaatg
gtgctteggy
aagteaacet
tattaagooa
gttttteatt
attttaatga
gaagtaggaa
atctgtaggg
tcatggcaga
aatecageta
acagaactot
tocagtggggce
tggatgtace
acatgaccet
gagaaaataqg

aacaatcage

<210> 29
<211> 813
<212> DHA

<213>

gocgetgage
toottbggay
goagagesea
agtgctecot
aacaagcatt
ggacatgaag
ccatcatcte
cecctteccac
gectgacatt
cttaaaatgt
cagtcttacg
agaaagtgga
gtaaattata
taattagtaa
aggcaaaccd
tgttatattyg
ttcaaaacct
agtcattatae
tgoccccaat
aaatcttgac
ataagagtag

tocttectgy

Homo Sapiens

gaggagatge
tgaactacot
agggaattoeg
cacatgtcag
cacaactigt
attctticce
ctgecticet
aggacattte
tggagtgttc
tecactittga
aatactitig
Aaacaaggaa
gtgaygtaat
catgtgttaa
atcaacaaaa
aaaaaataga
tttgaaatta
caggiaatec
ccatgaacea
tacagtcagg
aaactgceagg

agactgocea

(100)

tecttygyggece
tggtteceen
gtgtgcocacca
taccticaaa
tttEggtttt
aattcacate
cetgggeect
tcﬁaagagaa
cococttocact
canaggoany
caoctttgatt
gtcaaagoaa
cittgaatigt
gtattitecat
attgtecett
gectgagygga
acctotecact
aagatatttt
agaceatiga
aaaggaatca
gaaaattatt

gotasageaa

ctttgagtge
actgatocaca
gaggttgacoc
ctagggccaa
taazaccoag
taaccteate
ctetgetetg
caatgtgecta
gagggceagtce
cacttgtggy
aaagactcca
ggaaactatg
aactgttett
aagtatttca
aaacaaaaat
totttactag
ataccagtat
aaaatctgte
attettggtt
tttctattic
tgcatzacaa

ta

JP 2004-154120 A 2004.6.3

agtcectgate
aaaacatggt
cagaggatty
goecageact
tocacaaaat
ttoctteocacca
cgtgtcacct
tgtgaagagt
gatagagety
tttbtgtitt
gttaasaaaaa
tazcatgtag
gaattiaata
aattggagct
taaaatcote
ttataaagat
aattgagttt
acgtagaach
gaggaaacaa
toctocatgg

ttectetact

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

860

1020

1080

1140

1200

1280
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<220>
<221>
<222>

<223>

<400> 29
tgtttatoct

ggacoohaag
ggactgeggyg
cgactgccgt
aaacaatgag
aggecagctaa
cgeatgeago
ctaagggect
ccacctgggt
tteactgoey
cecgeaggtg
acagegoagy
cagatactoe

caggcgageo

<21¢> 30
<211> 688
<212> DNA

<213>

<220>
<221>
<222>

<223

variation

{89) .. (89)

cctcatgteco
aacoocagys
acaggttcoce
ggctggetta
aggtggaaaa
gtocaccaac
gacaggaggo
cgggocoagaa
gcactgcaga
coctgoteagg
cageocagoet
cagatacteo
caacactgte

atttetecta

Homo Sapiens

variation

(639) .. (638}

BaySNP 1722, C89T

cctocoeace
tgeccacaye
atcatctect
ttteteccte
ggtaacatac
agagegtggg
tgtgotaggy
cgaccacgag
ggggacagag
accagggget
totgoacato
caacactgto
cttttttteg

caccaggcag

Bay8SNP: 576, CE39T

(101)

caagttocag
gocaggoead
gtgttagecoe
tgccaaccce
aaccaccttc
agagtcttio
aagccoangy
aggggagcac
gggctgtgag
getgeagace
agatggagtyg
cttotettty

ggagccaaaa

g99

cttgeotggg
cagggecaat
attecaccetg
catctacaat
cacccacate
atccaaaaat
coetggeteag
ccazaggeac
tgggaggtgg
cageocggte
acgotgacta
ggagccaaag

gaaaacgeccqg

JP 2004-154120 A 2004.6.3

gottgtteotyg
gogtoatgeag
ggaaaccaag
gttctygggga
acttcocagtg
cccaacacgt
cotecatact
gcagaggggce
gocagtgetyg
tatgeccace
aaggacctgyg
agaagoecacg

gecaggeage

60

120

180

240

300

360

420

480

540

600

660

720

784

813

10

20

30

40
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<400> 30
atgggacage

gagtggacea
cettggeagy
tcaaataagt
gtteccttea
atcagagtec
atgtgttitg
accagtotet
cgaggggaag
cacccaggtg
caggtccotg

agaagotcas

<2i0> 31
<211> 455
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 31
coccocatac

cteoctoacag
gaggtaggca
tetgectote
attectetgyg
ggaatgbttt
acggaaaagy

atgggtetag

bay8NP:

atoectgyga
gccagagoeac

gatctaggat

tettagaace

agccacagat
cataccteoac

agtaszaagyg

tggeaceott

gececattaage

agtgtcctge

ggacctethbt

cgtgtetacy

Homo Sapiens

variation

(337)..(337)

aatacaagat
ttttcatcca
tcegtggggy
caaatatcee
cgttggeace
atgttttect

ggattggggt

gatgeotecee

agttcaagta
ctegtetygga
ceatttagty
acagagtcta
totgtttitt
gggtatttte
getootttoa
agaatgaagt
tggocaagga
cacatcatos
gceatcoccotit

aagetgeg

8168, A337C

cttoctteoct
gccacgggec
ggcgcoggaet
gactgetgee
getgaggaat
aatggagady
ccetgagattg

tgtegeggga

(102)

coatoctggt
cteteagace
ggatcaggte
gggccagggt
ttgtgtgtgt
tecaateagty
acgaggateoe
tgagagegto
cgtggegtoe
aggggacctg

tgcaggagyt

cagttocctt
agcatgtetg
cgggogtgoeg
ctyggocccay
gugectggyge
gggeotnggy

ggtetgttgy

cococo

ctaecctteote
tgetgettty
ccagtcaata
cccaacteat
gtgtgttttt
aagaccteaa
ccttotagag
acagggatgo
ctocagttcce

g9g9g9g9gtggec

gctticaagaa

aaagcacageo
ggggeaaata
gggagtgtce
cactetetee
ggggaggtga
agecectgay

geccaggacy

JP 2004-154120 A 2004.6.3

cagecttaga
tetetaceaa
cecattgggao
aggtgacgga
tetttttttt
gtactagees
goetttgacta
ttaacgagge
agctccagga
ttectogggg

gaaacccggo

coagggaaac
cgtagactcg
gettetgoeta
actteggage
agagaageoa
ctaggaggac

cgttttotog

60

1290

1890

240

300

3690

420

4890

540

600

660

688

60

120

is80

240

300

360

420

455

10

20

30

40
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C

<210> 32
<211» 65C
<212> DNa
<213>

Homo Sapiens

<220

<221> misc_feature

<222> (B5)..(85)

<223> n=Unsure

<220>

<221> wvariation

<222> (543)..(543)

<223> BaySNP:2108, AD43G

<220>

<221> wmisc_feature

<222>  (22)..(22)

<243> neUnsure

<220>

<221> misc feature

<222>  (97)..(87)

<223> n=Unsure

<400> 32

atgoatgttt cecatagattt tntggactgg
ccteatatee cagtggaaga agoanagtta
ttaggggccot gtaaaaccta cataaagaaa
atactgecoag ggaactggga gatkgactgt
goctagecte thtoetgacat goagatgaca

(103)

tgatogacaa
caggganagt
atgggcttaa
tecteattee

atgaaacaca

ataccatgaas
caggaggtat
gcagtgaagt
cageatiotg

attaageaga

JP 2004-154120 A 2004.6.3

gatttggagy
agccacctgt
ccaagggaaa
gtteccactga

satacagget

&0

1290

10

240

304

10

20

30

40



L T e T e T e T e T e O e T e O e R e B e R T e T e T e T e T e T e, T e T e T e T e T e T e T e B e R e Y e B e T e T e T e T e T e B e T e B e B

ggagagygctg
geataaaaca
ggcaaggcaa
gttgtaaate
tertgtcact

tetgttgtta

<210> 323
<2il> 600
<212> DHNA

<213>

<220>
<Z221>
<ZRE>

<223>

<400> 33
actcaaacga

tatatgacoy
ctgcctaagy
ttoagtoaga
cagtitagta
cttaaaatat
cataccetata
agatetottt
ttttacecata

tgggectettt

aatgcaccag
taccttgagt
gacogocgaot
ataactgite
goagaatige

ttatgtaggy

Homo Sapiens

variation
(162)..{1e2)

baySNP: 11637,

gocagaaaaa
agaaagtoty
aagcttcttg
ataagtctgt
aaccagtgaa
tgectgtatag
ttattaaaat
tgeaaactat
ttttttatat

ttaatgatea

ggtagcagtg
goggttigtt
catatgaatt
caaacaatea

tttcactgaa

aagaatgggy

Al82ZC

aagaggtceat
cattaagata
taaggtocaa
aagtttittt
atgtigaaat
ctatgctata
agatggatat
taaatcaaaa
tetgtaataa

cteacaaatg

(104)

geaaccaget
atcaattact
agagtgattyg
ctagcoggtg
gatgageatt

cacacttiaa

attaatggga
aagaccetyga
aaactaaaaa
ttttettttt
gttttgacat
ggtittittee
agaagecage
cattaactac
tgtceactat

tatgtttott

gtoaactott
tgoocgaaaay
gttgatigat
ctttaatttg
tgggtteoett

agagatgagce

tgaaaaceca
azacacatgt
gmotgttaat
aattgtaaat
gtactégtca
tttgttttgg
ataattgaaa
tttatgtgta
gatttagatt

ttagotgoce
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attaacttet
aaacaactgy
cagggeacct
taaacaaaat

tctaaatgaa

agtgagttat
tatgtatcag
aaaagaaact
ggttetttgt
aacttcagac
tatatgtaac
acacatctge
atgtgtaaat
gacttaaatt

agtacttttg

360

420

480

540

&00C

650

60

120

180

240

30¢

360G

420

48C

540

600

10

20

30

40



<210>

<211>

<212>

<213>

<220>

<221>

<222>

223>

<400>

<210>

<21l>

<212>

<213>

<220>

<221>

CIARZ>
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[ €223
O

(105)

34
518
DNA

Homo Sapiens

variation
{1058)..(109)

BaySNP:1862, CL09T

34

ggggaccace ctotagtiga ggocttgggg gatgaagagg
cagggecage ctgtagggge agtggggeca cotggatgty
tecacageteg ccacaggace ctaaaagece ctgecagacy
ttcteocttoeca gttetgtett cocattecace attgetgaat
gotgeagagg goagatgggt gaggetegge ceatgtetec
cggocooace cacgaggagg acagtoatga ggocogactgt
tgtcogggaa tecctgagee tggoetgeact ctoeoctectg
cgatcageta tegtttacaa agagtcettg gtgtigectg

getectgeoee ceatocggaca tgtaaacaaa ccaaggte

35
1051
DNA

Homo Sapiens

variation
(215) .. {215)

BaySNP:11073, C215G

gagggotcoag

acgtotaayy
agageteate
coegeteacyg
agagagctga
ggaggggcte
gtiotttoct

gttggctgec
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ggooccattg
atggeggtge
ttttocttoet
geggecctgg
agagggocct
tggacagagyg
tgogtgoaca

caggatggga

&0

120

180

2490

300

360

420

480

518

10

20

30

40
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;igngtzzg ggcceccgge tgteggegee ctegeggote agatcateog ggogttggag &0
agggagyeag agagegggitc coggagaagg aggaggaaga gocgaggact catcgottte 120
gegecteage tgtetagagt cecoccacce ccccctecce aaccaccecgt teoggagoaa 180
cageogectyg aggacccegaa goetgegggoee ggacsagcoge cgagaccact getctcotage 240
tecegegege geotecogtee ctagcegeege caccegecgee gecgocgecst ctagegegge 300
cocgegeagg cgoegeteacg accgegtege cccotocccca coecctecget cgooccgocg 360
cgotggetees googocgota cagetgegge goggogegea getacagaga cceggatgte 420
gtigggcagyg aactgegghtg agugctggeg ggogggggag gggcegecac agatgacgte 480
actgoottac eoagetteott totetgeege tgotgotgee geegectttg cottasggec 540
tggagoacca ggecgaagoc gaagggagog tcoggatcoco ggatagoage caggaccecegg ECO
gocttcacgt tooggogooa gggactggac agaatgtgeg getattagght goccagtaga 660
tegacagoce ctocgtgecy gecettggoce aagtagggac teggaageta cccctacgge 720
gtcogegece ggagecctgg ctottotacce tgectgoaga tacaaagooo actcecctgeg 780
aagatggtgt acacgcagce cegagcoacag accogaaget ghecaceett cttgggeges 840
gtegoggtet ggeocgeotgee cttegaacce atggtgggtc cecaggcaget gocagacoco oS00
cctaccecay agteccacte ctccagagec ttocteteco agtgacccoa ggaagocoaa 960
gecaggtgceca cggccacaca cctegegace caaagggeag agacacaagce acgctaccac 1020
cgeccaccaa tgtgegagty caactgatte a 1051
<210> 36

<211> 668

<212> DNa

<213> Homo Sapiens

<220>

<221> variation

<222> {354}..(354)

<223> BaySNP:1056, A354C

<400> 36

agectgtetg tottgtotya atgtgggasa ggacaaggga ceacctaggg taggactcac 60
aggettgtte aggeegagag gggéatccag ggtaacagea toagtecctg ctgtgtecoca izo
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gattceaggt
gocoecatoa
accotgyggea
gtotatgtgt
ggggcagoey
aggaagaagyqy
ctggetgtge
cacaggggyga

agtggggggce

gteotgtg

<210> 37
<211> ©5BE
<212> DHA

<213>

<R220>
<221>
<2Z2>

<223>

<4G0> 37
tgagaccgaa

agcaagacac
ggagatggag
ttttacaate
ctoctaaaat
acattggatt
atgocaggtaa
cactaacaga

taaacttita

ggggtttggg

ctgaggeage
caggacttet
gycagggyty
ctgtgtgtat
ceatggagat
coageatgea
agatcgggaa
cococaggoag

ttgaatgagt

Homo Sapiens

variation

(173) .. {173)

tatceggeagt
tactaatgea
atcactgggyg
ttgatittta
tgaaacgteca
gcccaatgge
tactactgat
ttttactaca

agtactagta

tggag

gagtaccact
gcaceagecoa
ggtgecagey
geacgtgogt
geageeccte
caagaaggag
ggcggytaay
ageccoctgeco

geotgaagoes

BaySNP:5245, Al73G

gatagectat
geocaaacte
getgettaga
acttacageoa
tctitagatg
ttaacctttg
ggaatgecaaa
aaatgaaate

aatttaagta

(107)

gggatccata
tgeggggeta
tetecaccet
gatotgoeoeo
aagagtgeeg
aagtecgtge
tgcagcatgt
catgotegge

cacetttttt

cacttetget
aaggggattg
tgeotgeectac
acttgtactg
gagaaaacag
accctttete
tagataacct
ceatcactta

ctagtaaatg

gotecyggoty
agtoccaggea
gtgggctgac
ctgcagccaa
agggeggega
tgcagggeaa
gggaggcagg
ctecagttace

taccacagca

atactetaty
cttaaggeta
cacaggotac
gacagactgg
aagaattetg
taaactgcte
cteatcacag
gatctectet

agtcttaaaa
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gaagaggcag
gtocagcacct
ctgeatgtgt
acarcaggac
cgotgacgac
getoacoaag
ggacaggget
teatctgeaa

cocagtotga

cactagaaga
taatacatga
atrgctattc
aatagagaag
atcaatacag
tgetgggeay
tgaatgtgag
cttiggtety

tgaactttet

i8¢

2406

300

360

420

480

540

600Q

660

668

60

120

180

240

3200

360

420

480

540

555
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20

30

40



L T e T e T e T e T e T e O e T e O e, TR e T e T e T e, O e T e, T e, T e, T e IO e O e T e O e R e B s B O e T e T e T e T e T e T e T e T s T s T e B s B e Y e T e Y

<21¢> 38
<21i> 548
<212> DNA

<213>

Homo Sapiens

<220>

<221> wvariation

<222> (464) .. (464}

<223> baySNP: 8241, A464G
<400> 38

aacaatacty ggeagecttt tttbttitttt
agtataaggy teacaagtcet aaacaatgaa
aacttgctga aaaacacaac ttgtgtttat
gcagatattg gataccccat taaatctgac
agteaagaas aatataaaaa caacaaatac
gacccaghtoet tatttttoeta gteagtaaac
actgttaact gtcttgagag aaaagaaaaa
agtgatottt caatatcatt actaacttot
ctasaggtgt aagactitcag atttcaaatt
tattatata

<210> 39

<211> 757

<212> DNA

<213> Homo Sapiens

<220

<221> wvariation

<222> (71)..(71)

<223> BaySNP:8480, C71G

(108)

ttttaattgo
ttetteaaca
ggcatttagt
agtotecaaat
ttocatatgg
attigtaaaa
tatgagagaa
tocactittt

aatctttota

aacaatgeaa
gggaaaacaqg
accttcaaat
ttticatcte
ageattttte
atactgttte
ctattgtttg
ccaraatttg

tattttttas
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aagecasgan
ctagettgaa
aattggeitt
ticaatcact
agagttttct
actaatactt
gggaagtteca
aatattaacg

atttacagaa

60

1290

180

240

300

360

420

480

540

549
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20

30

40



s e s T B s e e e e e e e T e B e e e e s e B B e e e e B

<400> 38
gatcctaaaa

ccaatacatt
tgtigactty
acagccaaca
aaagaaacas
taactgattt
ggaaggactt
ctggattcag
gtggecatceg
attactactg
ceotoectoct
tttecacaaaa

gttaatgeat

<210> 40
<211i> 1014
<212> DNA

<213>

<220
<221> wvari

<222>

<223>

<400> 40
acaaatttta

tocctaatec
catgacacca
ttggtttecag
ataggagact

caataaataa

BaySNP:118

gagggtgata
sttacactat
tgetatoetga
gttgaacaat
aaacccaazaa
gtotgttgte
tatgtatgag
ctggtegata
cccaaacctg
ctoctgaacac
cocactgotcot
gtagceacaga

actectgoetyg

Homo Sapiens

ation

(675) .. (875}

gtoastitgsa
aaaaatccaa
ccaggaggta
geocaagggea
cgettgagte

tttatttagt

ggcteagggyg

totoaaasac
aaacacttoo
attetgtgtyg
caacttcceg
tttoctgtea
tcatacaaat
tcactggaga
atggctatag
acactgtgct
tgagtectgg
cecatcagtaa

agaaagtgaa

Ce75T

aaaatoaaan

aacctgaaat
attceatace
gtggtccaag
cageagttea

taaaatatta

(109)

gcttaagttc
tttatggact
tgegttteag
tgeatttgta
ccteceoeaa
agatogooct
gttttgocay
toetoegocan
aggaagagga
cteccageoee
tttctgtcta
aaattaaacc

agaatto

actataaaaa
gttcoccaaaat
cgacctegtyg
cetgtaaace
aggcotacagh

aactacctte

attcattaaa
tttcthctt
actoagootg
gocgeagtaaa
tgaagacagc
cgecttiget
ggeccggagyg
cagettotee
atgacaggat
togticccac
ccacttiget

gttaacttte

actggtatac
coagatttte
tgacgggteg
cagtgetetg
gagoetgtaac

aggetatita
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gttaggatga
ttcaaastaa
caatatgtta
ccatttacte
agaagagaac
ttggtcageg
teageggact
ttoeteggect
gaatcattgg
acagtagaag
catgitttta

atttitaaaa

aggtitaggca
agagcaccaa
cagtcaaaac
gggggccaag
ggcaccactyg

agatgaatat

60

120

180

240

300

360

420

480

540

600

660

720

757

60

120

180

240

300

360

10
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gasacatgaa
totetoetote
gataagggat
tctececacac
ctgattaatg
ctgotatetg
ttctgtttag
aagtacacat
cocttaatas
agagatgact

tcacacacac

<210> 41
<211> 738
<212> DNA

<213>

<220>
<221>
<222>

€223>

<400> 41
tegagobogy

caccaacacac
acattecctet
gatcagtgag
tgaaactgtt
tgttgactaa
caaagggttt
tatttcigaa

ottgatgttbs

tgaatttcat
tatatatata
attcaacctg
acttaaatac
ttatttotaa
ctttyttaac
gtttttectet
attgatgaga
tattagagaa
aatatacaac

acaagagityg

Homo Sapiens

variation

(120) .. (120}

tacctgecat
aacatgaacyg
tcaccteaga
gatgtecttg
gotaaaaoty
cagaaaatge
gactacaaga
ggtgtteate

ggctacgoea

gtittagactg
tattgcasaa
tattacttet
tatgtacaac
catacctttt
attggoactt
tttggoetgte
ttcaatgeta
azcoaatata
aattttatoc

cecatattta

Bay8NP: 738, Al20C

ctigeoagety
ggagctcaac

gttggigggy

atgococaccth

gaatgatoct:

ttegtgaage
ctitgtaatgt
ttgacagaaa

ctgatgaaac

(110)

ggtocecatca
toetgaateac
ceeegceaaty
atattaatat
ttggaactgt
tteacagatt
ttttteggtyg
tececatocea
tttggtatea
caacacaagt

ttcaacacta

ctecttetea
agctteceact
gaaggeccac
tecaacaaaat
toettgeaogt
tattaaacac
getggtagece
tgaagaagac

tgaggagtgt

ceaagatate
ttectgtooe
ttctetgeag
atgctatate
tttgattett
ttttactttt
getgttacaa
tecectetact
goaattaasza
ctaageatga

tggataaact

acgocactte
aggtgttcat
ccagataaga
cotgatgoca
gaaattacat
attggatatg
ttggagcaac
attggtgtty

atgtaggeet
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tetetototg
aagcattica
tttacctgtt
tttaaagttg
cttggtggtyg
agaagtaget
aagaaagtaa
teeccctatge
attctttttg
casatoacaa

acat

cacteactge
tgagaagggm
tetgtgacea
aagtagcttg
ccagagetge
atgattectte
agtcaccaga
gagaccaggyg

trasccatbg

429

480

540

600

660

720

780

840

900

960

1014

60

120

180

240

300

360

420

480

540
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[ tettageata caagettaaa gecaaactygg cagaactacy ccataatgge actttgecect
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ggttatgeee tgattctaca acteaagtta ctgtgeacta tatgeoaggat tgaggtgeta

tgetteccat cagagtecac acaattgtat atetgtttgg catgattaaa aggtegtett

ggtgagatga gggatgoco
<210> 42

<211> 3350

<212> DNA

<213> Homo Sapiens

<220>
<221>
<222>

<223>

<400> 42
ggctecttac

tatttttcat
agcagttata
attaaggaat
toaaatgtbo
caaattoagt
cbtttataaga
totttttett
gotgggetea
gccactgtge
attetagata
ccattaggea
tcatacagtc
atgtcaattt
toctagoatt

ggacaagaga

variation

{3116)..{3116)

atggtaagaa
gttgtatcotyg
tattgatacc
gttgtagagg
agattactte
aaataaagct
gaggetatgt
ttttttaage
ggeaateete
ttageceotgt
aataagattt
cagggacttt
ttttctttac
acceectget
tttggaggee

gtgagaccea

BaysSNp:8148, C3116T

teaggatgte
aatcttattg
ttttaattat
gaacagataa
ccagtagtaa
ttaagatagt
atgagatctt
gatgaggtet
tgacttbgge
agttgatcte
agtgaaaaqg
ggctotacga
ttctaacttt
attaagagygce
aaggcaggat

gteteaacaa

gtaacttggt
tgeagtooct
agattgeett
tagtagtaca
atamagettyg
aaaataagat
tatttattte
ogotgtgttyg
ctecttgaagy
tttttgaaag
tatacattge
gectggegtet
ttcotatgge
teagetggge
tgottgageo

azaaattaaaa

gaaaaataac
tatagattgg
tgtttbtatt
tgtatgtgat
aagatagtaa
tgeaaatict
tagttgacect
cocaggetgg
tgetggeatt
gaacagactc
tgaagactge
tgetittactt
catgacaagc
atggtggete
caggagttea

atttagacag

tttattttat
taaatatitg
cactagtgta
teaggtgett
aacaggattyg
tteagatcca
cottttetts
tcoteaattet
acaggeatga
acttatgcta
agataagaag
ctoccagagy
ataactottt
ttgectgtaa

agaccageet

gtgtggtggt

600

660

T20

738

50

120

180

240

300

380

420

480

54¢C

600

660

720

780

B840

800

860

10

20

30

40
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gtotgectgt
ggttgagget
gaccetgtty
tggeococcaty
coetgttgety
tetocactotyg
cotoectgggt
aAcCasCascac
gécagcctgg
attattgaag
gttgtttgtt
tggegegate
agccaccoga
ttttagtaga
gateccaceeg
cetattttta
agtgoecagta
ttéatgtcct
tgagtgaagg
attgetgagy
toaageagte
accoggotaa
ettgaactco
gtgtgagoeca
cacactatac
aattotgesaa
aacctatggt
atacaaccay
aataaaaaca
gttygooecayy

ctcaageaat

agtectaget
geatigagoo
caazaazaaaz
tgtotgtttt
tittgacata
ttgcotagge
tecaagtgatt
acccagcetaa
tgtcaaacty
acatttttaa
tgtttgttet
toggetcact
goagcoagga
gatggggtet
cctcggecto
tecaacattet
caaaggatog
gettttgata
actgtggact
ctgagtgeay
cteccatoto
tttttttgtt
tggactcaag
ctacatcetgt
aatttactea
ctgteoattac
ataattagea
taatctactt
tacaatatgt
ctggaatgea

cctetecacet

actoegagagy
atgattgoge
agtctecagtyg
gttaactgtt
gtactgtaaa
tggagtgcag
ctectggote
ttttttgtat
ttettttttt
azaatgagoa
tgagacagag
gcaagckcoog
ctacaggcaa
cactgtgtta
ccaaagtgct
aaatagttga
attattgatc
ttatattgea
tocattteatt
tggtgtgaat
agettocecaa
ttttgtagag
caatactctt
ctecatatac
cttazagagt
astcagittt
atcattecee
tttgttocta
tattottttt

gtggggcaat

cagctgagag

(112)

ctgatgtggy
cactgoactt
cttggaatea
teataggtty
cttagtgget
tggcactato
agcecttoocoga
ttttagtaga
tttgttatgt
actttattat
tettgeteoty
caotocoogggt
CCGCCACCARCT
gccaggatgy
gggattacag
aacagaagta
tgctgtetag
gétattaaag
aatttttaac
acagctecact
ctagoaggga
atggggtoett
atcttggect
ttaaazsaatt
acaactaaat
acaacatttt
attteeceocte
tagatttgec
tgttgtttet
catagctecac

ctethgagta

cagatogtit
cagttogggt
gattggtgcea
ctgaacgact
tttttotbtt
ttggeotoact
gtagotgyga
gatggggteo
agaggetgat
ttttattaac
tegoecagge
tcacgcoatt
gocoggotaa
tocttgatete
gogtgagooa
tataaagtag
gtaacagcaa
acgteactac
ttttttgaan
geageotega
ccacaggtat
geocatgttge
coaaagtget
taacagtttt
tatttitagt
catccocaga
cteacececac
tattoctggec
aagagacaga
ggotgoctig

gctgagacca

JP 2004-154120 A 2004.6.3

gagecetggga
gatggagtga
gtagggaaat
gtatgagttt
tgggacggag
geaacetetg
ttgeagtegt
caccagactg
tatcttitte
ttttgtigtt
tggagtgcag
cteootgecte
ttttttgtat
ctgacctegt
ctgegoetgg
gaagtgaaag
tgtaccaatg
tgoggoaage
tgagatatol
cctectggge
goaceaccac
ccaggtiggt
gagatticag
attatattea
atattecacgg
agaaaccctg
cctetgetgt
atttcatata
gtettgeact

accttotggg

taggtgtgtg

1020

1080

1140

1200

1260

1320

i3sc0

144¢

1500

1560

1620

1s88¢C

174G

1aoc

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820
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ceaccatgoo
ateattgeaa
ttttgtecatt
cactctateo
cetggattoa
ACGRCCACAD
aggetggtet
ggattacagg

ccaaggtcac

<210> 43
<211> 479
<212> DNA

<213>

<220>
<221»
<222>

<223>

«<400> 43
ctggcacaag

tttgtactit
aagatctota
gaaaaccate
gacagctgee
cagacagcag
ctaagatcat

actgottaay

<210> 44

<211> 637

coggetaatta
agaataaact
tatactctca
cccaggetgg
agagattcoto
ceagotaatt
caagetectyg
tgtgagceat

ctettgetat

Homo Sapiens

variation

(263) .. (263)

ctaaaacaaa
tatgtaatta
coaagoectoo
aaggaagtca
agtcagagtt
agtatttetg
gtattctacc

ggcaatgtat

aaatttttta
gttatttatt
tactttecagg
agtgcagggyg
atgectoaac
tttgtattit
acctecaggtg
cacacctgge

gagacageoa

BaySNP:1657, AZ263cG

acagaacagc
gcattaaaat
tagaacatit
taacctttag
gargcaccaa
ctetgocagyg
agatticogat

acattgggat

(113)

aaraaacatt
tatttattta
ctetettttt
ctecaatetea
cteeocgagta
tagtagagat
atecaccege
cgactcatat

aagotggtct

aasatacctt
aatttccaca
cazaaaccaa
attgaacaty
gaagcagagce
cteagtgagt
teatggagte

tectococac

ttanaattgt
gagatgagtt
ttttttttgyg
gctcatigea
getgggatta
ggggtttcac
atcagcctet
ctaagaagge

tgaattcocag

ttgttttage
geagoetatte
aaacttgeea
ctygaattate
cacaccagac
cacgeatttg
caargatgas

ctettecota

JP 2004-154120 A 2004.6.3

ttatttatga
ctgttbtate
cagacagttt
acctecacct
acaggygtge
catgttggec
caaagtgeta

ttttocoecac

tagtgctact
toctatttoat
agaatatggt
gectectyggy
ccagagggty
gccteocteca
tgaatcaaac

aggtgttag

2880

29490

30090

3060

3120

3180

3240

3300

3350

&0

120

180

240

300

360

420

479
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C

<212> DMNA

<213>

<220>
221>
<222>

<223>

<400> 44
ggctgagoag

ggttoctgge
ctgttggatg
cattgtecct
ctcaaagacce
geatgtacet
ggtgaggact
aatgaacgga
agggaaggat
acacacctgt

aagtgaagaz

<210> 45
<211> 626
<212> DNA

<213>

<220>
<221>
<222>

<223>

baysSNP:

Homo Sapiens

variation

{289)..(289)

agcagcacag
tgetagggot
ggceageady
tetettecca
tatgagacac
coagatgotg
gggcagggeo
caaaaaaggc
tgatgeagea
gtoecgeacet

tttaggecaga

Homo Sapiens

variation

(452) .. (452}

114862,

BaySNP:533, A289C

cegecgaget
ggggtgagyy
asgttyggate
cecacccecoa
caccccccag
tgegeatggt
agaggiggty
caagtgtggt
aagggteggy
ctooagtotg

aggatggagyg

G452T

(114)

ggcccacato
agcaggaggt
tgggatggga
gtecctecty
cecctggectg
gggcatoogo
ctggtgagyy
ctgaagatga
ggaagaceca
acecacctcte

aggactt

ctecaggage
gggtggacty
agagaccogy
gagacgecacqg
gaccctacrt
aagacagoeg
tggggggatt
agatggggee
ggagaccata

coctoattag

JP 2004-154120 A 2004.6.3

cccactteca
gggeatgetg
gacactgoce

actctgtgge

tcagcaacca

gagaacatot
gagaataace
agetttgtge
gacactgecac

tacctgeotgt

&0

120

180

240

300

360

420

480

540

660

637
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-

<400> 45
tgebkggettte

agaaataact
gagggaceac
ctgagetgea
gacaccocoat
tttatotgea
gaaateoctge
Ccaafaaccaas
cttoatteaa
tgtgctaata

coccactaty

<210> 48
<211> 2246
<212> DNA

<213>

<220>
<221> wvari

<222>

<223>

<400> 486
teactggaaa

atgectggea
aaggcatcaa
ttgagtgget
actictoact
totgoeggon
ctggetgggg
ggattttetg

tgagagtgte

ttggacacee
gectettgaa
cegagetgeg
ggaggtgege
aatgcgggaa
aggtaagogae
ggtgagaaac
tgtocetgaaa
gacactggca
tgaataactg

ggtgaaatga

Home Sapiens

ation

(1860) .. {1960)

aaggaattoet
cataagagac
ggttataage
tacttaaagc
ceotgeccag
aggtgggagy
agaggectca
gcgatgagaa

agacaagaga

actoocooge
acttgcagayg
acgggetetyg
tegotttect
aagcacgtgt
ccettogete
cagtegtgtt
gctactggaa
agttaactta
aaaaacattt

caatgg

BaySNP:5717, AlS60G

gattgttcaa
cteoageaaat
attetetttt
tgcacagcta
tttotgettd
tgotgtetge
actagatgtt
cgtgtgaaty

geecatecaca

(115)

caggagycayg
cgaagageag
gggetgeggyg
caacagqgtgg
cegeatitta
gaggtgtggt
gagaacaata
akttggaaaa
tttagtttgt

tatttooceta

aagcacagga
tacgggeatt
ttettttgog
ttagtaggea
ctttaccett
azagggoette
gttgaaggac
teectggectt

ctggtgggat

tigeaageyge
geggogagey
gcagggctgg
cggegdgged
gagaaggoaa
ttaattgtet
AAAGACCARR
tgeatgottt
geegtgaget

tggttttect

tatattaagy
catattatgt
tagactgaag
gatcaagatt
tgectottte
cetttotett
tgttacagoc
tagtcaactc

tgeaatottt

JP 2004-154120 A 2004.6.3

ggaggcetgeg
ctgggeeggg
cgeecggage

cgegaacggga

ggeeggtgtg -

cattttgtet
aaacgatcac
gattaaatgt
ctgggttgat

cgatggactt

gecteatata
ttatacagtg
ctcagagagy
agagttcaga
aagttgtggg
tggccactat
gotttattgg
cctacaceto

gecctctacca

60

120

180

240

300

360

420

480

540

600

626

&0

120
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240
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[

ctgettaget
tttgtyaaaa
aattcatgta
getcacgect
gagoctcaaga
tagoetgggoet
atcacttgaa
cotgggoaac
tagaatagaa
gagtagtgea
agaataccac
gggeagaace
ggaatgttoe
cagatggeeo
gaaacaatga
gacacggcca
cgggagaagy
gaccagtgag
ctgtcctgte
gaacagctga
ggccactggyg
toteatotygy
ccaggecagg
cocacasett
gageoaggayg
ccetgeactge
agctgagaag
gteaatgtea

tgggtgggec

geotttectt
gtgaaggtta
gaataagtat
gtaatoccag
ceageoctgyge
tggtggeggg
cccaggaggc
agagtgagac
coaactaaca
ageactggge

tcaggtcaaa

tggggtetgg
gttggaggygt
ctecatecet
aaatgcgata
cgtggaaggt
gaaagoaace
aggtagccac
tecttggtgaa
coctgagtec
aagaaggttt
acacacatgy
gcteggteocece
cagtetagaa
cgggecntgy
gttcotaaaa

gectcaaaata

ggggctgeac

cteagggagg

agggeaagtt
atagtaccea
gtataacagt
cactttggga
caacatgygty
tgcctgtaat
agaggttgea
tcogtotecaa
gtggttttat
cacatcacta
acatgatata
tgeceagtgga
gugtatgatyg
caacgtgace
cgaacacata
gagggocttt
agaggeatto
tgggacgtgg
gtaactgagg
ccaggcaaca
tocaaaagtca
aggctcagac
ctgectcecac
atggggcaac
ggtoctgaac
aggocacaat
gggtgggaca
tgacaggtygg

atcoac

(116)

acttaatggt
ceatataggy
ggctaaaaca
ggcoaaggoa
asacooogte
cceagetact
gttagccaay
AR3AAAIABR
ttttactgea
caaaacaagt
gtgaagtggg
gacagcooca
actotectga
aaggatggag
gaccacacat
goecoagggag
cacctgeaag
tgatcactag
tttggaaaag
gaagacceta
tgaaagtttg
agagctgett
agagcccaga
tgaggctagr
coccattobo
atgggtgeaa
ggtggettea

agtccceggt

tetgtgacte
ctgttagaat
tagtcaggcet
tgtggatcac
tocactgaaa
egggaggetg
atcacaccac
aaazaaaata
asaastaaaa
gtatctecage
gatgaaaagg
gtgtotagesa
aagettoact
acagcetacag
ttgagatecca
gggagaaaca
gegteggges
gotgtgtggt
tggegtggct
tgggeaggga
gggttatite
ctaatgagto
aCagaaacca
agggaggtgg
agggtocaga
goetgeoccayg

gggttctggg

gceatocgaa

JP 2004-154120 A 2004.6.3

agtttoocty
ggagtggaat
gggegeggtg
gtgaggteag
atacaasaat
aggcaggaga

tgcactceocag

gocagttgoc

atanaantay
atcteocecacg
atccaaccat
tgagacacgg
cectocagte
cotgegetygy
gtacaggaaa
ctggggagay
cttggeaggt
cageaggtea
tggccaacgt
ggggttgaaa
cteagaggas
gggggtgege
cagaaccaac
gecagtggtg
gtecagtegyg
aagggetggg
cctcagtgtt

gtgctgtecg

600

660

129

780

840

900

960

1020

1080

1140

1200

L260

1320

1380

1440

1500

1560

1620

1680

1740

800

1860

1920

1980

2040

2100

2160

2226
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<210> 47
<211> 472
<212> DNA
<213>

<220>
<221>
<222>

<223>

<400> 47
ttttotgttg

aacgatagag
cttttggata
tttaaateta
tgttttggac
cyacatectyg
gtgacageca

caagttttgyg

«<210> 48
«<211> 5350
<212> DNA

213>

<220>
<221>
<222>

<223>

<400> 48

Home Bapiens

variation

(302) .. (302)

ggcecactta
cagggcagga
taaaataata
agagaaaagg
acataagtct
toccaceagt
gtocaccaca

cacccaacto

Homo Sapiens

variation

(377} ..4377)

BaySKP:2376, C302T

gttattggtc
ctatttattg
tocacgoetga
aagaaagaac
cettetooea
ttggtgtage
atgacattgg

toatacatte

paySNP: 11858, A3TIC

(117)

tcagcagatec
gecttatagt
ttotgaagat
ageeggtttt
gtettacete
cogoggacac
agtotggtte

ctgttacetg

tattcactgt
ctattcttat
ttgaatgeoce
ctggetoecay
catecagtty
tgggtaatge
tcotettgtac

aagatgatga

JP 2004-154120 A 2004.6.3

gaaaatatoa
caaaatgttg
ccagaaaata
teaaaaacac
ataaaceggg
tectgageco
agggeggeca

ca

gagttcaaga ccagectggt caacatggty aaactgtgbe tcotactaaaa atacaaaaat

tagocaggea tggtggeacg tgochgtaat cccagetact cgggaggete aggeaggaga

&C
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(118) JP 2004-154120 A 2004.6.3

atogottgas cotgggagat guaggttgoea ghtgggetysg ateacgecat tgoeactooag 180
cetgggegac agagtgagac tetgtetcaa aazaasaaaa aattatgasa asaagttatgg 249
gattaaagaa agtcaggata aaaattttaa aaagcaggec actgtcagceca aagectggag 300
sagtggggce ggaggetecg cccccatcat gtgectgeoea coecttocca gteatocctt 360
tactottaca gtageamata agaccecetgt ctaatggggy gagacaaatyg tgtagaccob 429
tagccacctt ggecaggget gactecttaa atttetggat gatgatgatt gttatttaat 480
agccagagge tcatataatt ggectcttig gaagaggect catggoctce ttactetcac 540
caaagcaatt tttcoctecag gggggetocce atcttettac acagagagge 5890
<210> 49

<211> 603

<212> DNA

<213> Homo Sapiens

<220>
<221> wvariation
222> {113)..(113)

<223> baySNP: 10785, C113T

<400> 49
caatataatt gggactaata gttaatactt caaccgecata cacagattca tgtcoctaate 60

ttgatgtata geoaaggeet titcatttgag cotaagiteta ctgeattatt aaygatttac 120
aggtteaatt gtttaaagtyg gaataagaat tteaatotat tggtataaca atatatgagt 180
gtaaaatect totagattta tetgatttee cetecctaca gtetttitat tgetgatett 240

acaactaatt ccacagcaat gttttaatga ctcatcttta ttgaatcaaa gigaagtget 360

tagcattcag ctaaagaaaa gatcatagec cactggggag attaggaaag gettcacaga 360
agtggeattt gagotacgoo atgaagataa gttoctaagt atatetoaga ggeaatacct 420
taggcaacaa aattatetgt ceaagtgace tceatggtat tteccctoca geacctceaat 480
ctacctcaac tacgacgtta gettctacca tgacgaggac agtaccigcec accacaagag 540
cacecgggac caccgtccac agatccacct accagaacca cagoacagag acaccaagec 600

tga 603
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<210>» 50
<211> 503
<212Z> DNa

213>

<220>
<221>
<222>

<223

<40C> 50
gggeagtecg

aaggttctasz
gttaggaazg
aaatotgoeca
aaaccettet
atgcaatgta
cttitecatta
attaargaatl

agtgtetetg

<2106> 51
<211> 385
<212> DNA

<213>

<220>

Homo Sapiens

variation

(415} .. (415}

tatggtggty
aaacageaga
ctgcaggita
cagaaggaac
tgtteaggat
atatcaatta
catcaggiat
ttttaacttt

attctaaaaqg

Homo Sapiens

BaySNP: 2085, G415T

gttatggate
agagggctac
ctitgagaca
gatgatogoet
tgocatagec
gatgtacatt
attgcactgt

tocaaaaaaaa

agg

<221>

<222>

<223>

variation:
(211)..(211}

BaySHpP: 614, C211T

(119)

tggtggtyga
agttcttaag
gtogtoccaa
agtcataaaa
acagtttgca
tctgaggtet
aaattghtggt

gaaaagaaat

agtggtggat
aggggagaga
atgecattaga
gttactgoay
aaaagtgcoay
tttatctgtt
agtgttacca

aagatttott

JP 2004-154120 A 2004.6.3

atggtagcag
gcaagaagtt
ggaattgtaz
cttaaacggy
ctattgatta
gtagettttt
gaaakaaaaa

taagttcotteo

€0
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<400> 51
tgeeottatac

gettettgaa
gtccaaatea
actaaagggt
aatcctgtag
atgecagatgy

ttgaggagta

<210> 52
<211> 455
«<212> DHNA

<213>

<220>
<221
<222>

<223>

<400> 52
tazaatgtag

ctggtgaace
tataagctag
tteettgaga
tgoettgace
tetotgagat
agtgagttag

ctgottggty

<210> 53
<211> 618

212> DNA

ttectaacte
gatggatgat
gtatcataaa
acagaaaacc
ggacaccttt
ggagattcco

attcaatgtt

Hemo Sapiens

variaticn

(199) .. (19%)

gtoagacgtg
ctttatceag
tttatttgga
aacagttyyce
tttetittia
ctactaattt
agoattatca

gttcagtgaa

<213> Homo Sapiens

ccagtgggeo
gatotgttta

aacagggetg

(120)

tgaatagaca

gaatgatoca

ggtggggagt

agcoccegatg yiggocatgga

tegetotagy
aaagoecctge

gtetg

baySNP: 6366, C199T

tttggtitta
ggcaaaggga
taaaataagt
cttgetoetge
tagantaaaa
aattttgett
atgoaccagt

ataccetate

titgtgagaca

tttgtgtaga

taacctttaa
agtagtaatt
toactttote
tecttgtite
ggaacataga
tgtttttcayg
aaaagatitt

ctata

ctggeocagat
ttoacotgtt
ccattgtgct
tgttgegaat
aggacaagtg

cttcagottt

aaggtgagtg
tgatgectea
totttagage
ttetectgag
taattiaaag
gaatgagcaa

cgtattagaat

JP 2004-154120 A 2004.6.3

ttteoaaagta
ctgttteagy
catcgttecot
gggcagaatg
tgtittggee

gtgttgagct

agtccaggtc
cteacgtagy
aataatitta
ctgaggetee
acagacggga
ttggtgacte

cecagtitta

60

120

i8¢

240

300

360

385

&80
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[

<220

<221

<222>

<223>

<400

cagcatetoo
attioticag
tttoetttoat
aaatgaatct
atagtagaga
aaaaatcata
ctgtattana
aactcactece
tggctecacac
gagactgaga

attagoegyy

<210>

<211i>

<212>

<213>

<220

221>

<222>

<223>

<400>

variation

(93)..(83)

baySNP: $940, C93T

53

54

582

DHa

Homo Sapiens

variation

(194) .. (194}

tggaagaaca
aatcoaaaay
geacttatgt
tcagagaagt
acttattgga
gcoaaaacact
tgatitatata
gotatttetg
atgtaatecc
ccatictgge

catggtog

atttctteea
aattotgtta
ttgeootgaa
tcaattttca
tgaaatttct
gtgazacaaa
atacaatgac
acaatgacag
aggcactttgg

taacacggtg

BaySNP 2353, Al194G

54

(121)

ttetocagea
acyacctatt
ccocacagata
tgaccattet
aatcacacac
gaggagaaac
accaatgtit
acttagaaag

gaggccaagg

aaaccctgtc

accttggeca
gggecctgac
tttatticac
gaatazaaca
actteccctte
agcactttaa
ctgtattoac
acaaaagagg
caggecagate

tctactaaaa

JP 2004-154120 A 2004.6.3

cagacagtgg
tgattactte
atcagocate
catgactact
accticagte
acttttgooa
aaaatgecatce
ccaggtacgg
atgaggtcag

catacazaaa

cctecacagt atacagaaga cgacgtgaaa tttgatctge aagaaaactg agtccatatt

cacatatgta tcaaattige acttcatttia gaagtgtcotg tcatcaagta cagoactgaa

ttgaaactga aaacaagagt caagaaagay cazaghtoage catetttata tbecacatga

&0

120

180

240

300

360
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4890
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618

€0

120

180

10

20

30

40



L T e T e T e T e T s T e T s T e T s R e T e T T T s T s Y e T e, T e T e, IO e, TR e T e, T e T e TR e T e T e TR e TR e T e T e T e B s Y s B s B T T e T e T e T s T e T e B s |

O

atcoctticeo
taaacacaty
ctgttggtea
taggaggtge
gtattccaayg
anaacaaaag

aatattecat:

<210> 55
<211> 6086
<212> DNA

<213>»

<220>
<221>
<222>

<223>

<220>
<221>
<222>

<223>

<400> &5
ttgaggecag

gatacttggg
tgagggatga
asanaasaza
ccagattagt
ataaatcaat
tttttocatg

aatatanaat

tttriggtot
tgggotagyy
ggtagaaatc
caccacacaa
aattttottt
ataataagag

agagatgaga

Homo Sapiens

miscmfeature
{(513) .. (513}

n=Unsure

variation
(175) .. (175}

BayS8SNP52, CL75T

gagtitgaga
agagtgagga
ttgocaccact
aaattattaa
gtaattttta
titattacacc
catathittt

ettettoaag

tatttgttic
gttgagggat
tteccagatg
aacgtttcat
caccaaggye
tttaaaaatt

agaggagcaa

ccagectgga
gggagggtta
geactocoage
aaaaaaaaza
aaatatgttt
ctctagaatt
cacaattcta

gecaggegoa

(122)

tectocagaaa
aaatgaggygg
cactgaagga
ggaaggattt
gatttaatat
goaaaacttyg

ggaaatgett

caacatagea
cttgagecea
cltgggcaaca
gttttettaa
ctattataaa
cactattaat
tgoatasttt

gtggeteatyg

agacaaaaag
cgasatggas
aacacactte
aaaggatcte
gggtecatics
gagtgttagt

te

agatcccace
ggagattaag
gagtgagaoo
gagtocagac
ttacccatac
tttcaacatt
tgeoattataa

coetgoaates

JP 2004-154120 A 2004.6.3

ctgagotgta
getgaaggaa
atgtttgacg
atgattttta
tactgaaaga

agtaaaggta

tgtagtceta
gctataatag
ctgtytotaa
ttgtgaatty
tcataaaaat
tttttcattc
aatatttcte

cageactita

240

300
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540
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gaaggcocaag gogagoeagat cacttgaggt cangaatica agaccagoct gaccaacatg 540
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gtgaaaccoce tteotctacta asaatacaaa aattageegy geatggtggt gegegectgt 600
aatcec 606
<210> 5§

<211> 525

<212> DNA

<213> Homo Sapiens

<220>

<221> wvariation

<222> (210) .., (210}

<223> BaySHP:1757, A210G

<400> 56

vittetggaat gectotettg geaccecotge cccaacagge tgetgggate tgeacgtgga 60
atecacaggge tggttgeatg caacggeoaaa gggeatgete ttetgectgg gggagggecet 120
cttgtcecte ceocagcaggte cogggacagg goetggeageco accecageae cceaaaataag 180
atgacaaaca agaggasaca aaccaaaatg raggagagoee atoocgggotg gaggagggea 240
gaggetocoe aaggggatet ggaggagyget tcaacttatg aatgesatcag goottggaag 300
acgtyggatgy aagaggegag ggcaasaagga agagatgagg ggeatggaga gagactcagg 360
gaagaaggayg aaagagceaat catgcagcectt gggacaaatc ttttgttget ttatcagatt 420
ctecagtcaat caattggtgt ttgetagaac cggggtacge aggggagigt tgaagagaga 480
gtgogogoege gagaagagag agatcaagag aacgggeatc gocag 525
<210> 57

<211> 663

<212> DNA

<213> Homo Sapiens

<220>

<221> wariation
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<REZ>

(284) .. (284)

<223> BaySHP1L24, A2B4C

<400> 57
ggtgtggtag

tgagectggy
cgacagageg
agaaaaagaa
agggagttga
acégtatctc
gacctaggea
agecoettgtaa
ggaggtgggg
ttocagaggaa
ccccaagget

tee

<210> 58
<211> 821
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 58
ccectteoattyg

agocegoegtgt
gqugteoegye

cggggaggat

tagoaccago

cacatgecty
agacagaggt
agactotgte
aasgaaaagy
tttoccactyg
ctoggacats
ggatgacece
cttteccottt
acagagggaa
aatgeagggt

gcggagaagco

Homo Sapiens

variation

{133} ..(133)

cggegggetg
ggargggetyg
ggggeggage
egeggagget

getoetgtogy

taatetoage
tgeagtgago
tcaaaazaaa
azaaagaaaa
ggagcectet
ctgcacecta
agctoototg
aagaactgtc
gaaagaaaaa
ttgtecttea

atatetggtg

baySNP: 4912, Ci33G

CggycCagygo
aggeteogeot
catgegeceo
tggggeagee

gaggogeags

(124)

tatteaggag
agagatogeg
aaaaaaaaas
ccagaagtag
caaagoeocac
ccaygetcee
tgagaatttc
agagctgggg
aaaaaaagag
ccctgacgte

ctectgatgg

ttecactgage
gtccoeogoce
ceceetttttt
gggtagetcy

ggttaggtog

gcetgaggeag
cecactgeact
Aaaasaaaaa
gagoageetg
acamccgect
cecteoctac
acaccctagt
aggctggoca
agagaggcag
agatcttget

goggecagte

gtecgocagag
cocggggegg
ttttaaaagt
gaggtogtyg

accggtecage

JP 2004-154120 A 2004.6.3

gagaattget
coagectgge
agaaaagaaa
aagaaatgaé
goctggggta
agtagtgaaa
gtgaagtoat
agotcagget
gaaaagtttt
ttataaaaac

tgggceccage

cocegggoocg
gocgggggcy
cggetggtag
cgctggggge

ggactcaccey

6C

12¢
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360
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540
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geecagggege
tttettaaac
catteccecac
gtggattttg
aggaagagayg
ggoaaagtaa
ttgggatcce
ccecagctace

CAGIIICTIE

ctgaaacttt

ggggaagoecy

<210> 59
<2131i> 3051
<212> DNA
<213> Homo
220>
<221> wvari
<222> (368

<223>
C368

<400> 59
gggtccaaac

actgtctgta
titatctocac
gggacaagea
aagggeggge
gagtgygtaa
tgtococooyeo

aggtgtetyy

teggtgetgy
atttttiett
ttgaatcggg
gaaaccagca
agacggggto
gtgacetgaot
geagetgace
acctectece
ageoegagec
tegtecaact

agecgagegyg

Sapiens

ation

y.. (368}

BaySNP: 6857

T

cagggctgac
tcaaatgaac
cagggaaact
gatccaggaa
gacattcacg
gtctaacaag
agrccagaaga

gagoocasag

aatttgatat
aaaactgtat
ccgacggett
gaaagaggaa
agagagagog
tttgggggty
agtegoegety
cggcoggegy
cggaggeggg
toctgggetgt

a

teecetgtgic
tcteoctttee
ggaaaaaccoa
aacaaaaceqg
geagcteage
gtgggcecas

ggggtccage

teagoectgga

(125)

ftocattgatoo
tgtitoetoegt
ggggagattg
agaggtagea
cgegggegty
acogooggag
acggacagas
cggacagtgg
gtggaggggy

totegottog

cccigaccec
cgectcaaatt
tgtcacttte
ggatatgaaa
cteagectga
gctgacaggt
coacagtoog

gggottoctg

gggttttatc
tttaatttat
ctetacttee
agagctecag
cgagoagoaga
cgeggegtya
agacagacace
acgeggoegge
teggggeteg

gaggagoogt

tggcctgege
tgecacatttt
caagtattag
toocagooos
ggacaggaca

tggacacaga

cetggaggge

caggaggtygc

JP 2004-154120 A 2004.6.3

cotcttettt
titttgoettge
ccaaateact
agagaagtcg
aagogacagy
goastoocon
cgoaegecage
gagcegeggg
cggegtegea

gotecogogeyg

tgtttatgtc
aacaggazac
aagagataac
ggggtotgge
gacgagggcet
gocagacttg
ttoctgoagg

chgggoagag
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ccectgagea
gaagoaggct
gecaggtett
gaacaccagh
gaccatocac
tecegtocag
ggggccagge
gatcagotga
ctaaaaatyge
tgaggcagga
agccgeactee
aaaaagacgce
gggagtgggt
gtecatacet
cttgatctceg
ctecececagta
gtagagactyg
cectoetgeet
catgteceatg
tgcecaggon
cacgecatte
cotggotaat
totegatete
gocttgageea
getgggoace
gttggtoagg
agtgctggga
goccaggagg
gaactgggca
ggteogtgtyg

ttggaatcett

ggcagaaggt
geectgggga
cacoctocat
gtgooocagoe
ctotetgeag
ccoagggaca
geagtggete
ggttgggagt
aaaattagoce
gaatggegig
agecctgggeyg
accgtgggat
aacactcgge
tectttttta
getcactgaa
getgggatta
ggtttegeca
cggoeostosca
cotttatett
agagtgeage
toctgectea
tttttegtat
ctgacctegt
cogogectgy
accacaccag
ttggtectega
tcaggggtgt
gaagtccatc
gggaggggec
atceggeoogg

ggtegteact

gggtagtgga
ggggtgaage
cgaggggeet
cecacggooa
acagggocay
cagetggtge
acacctgtaa
tegagaceag
aggcegtggeg
aaccogggag
acagagogagy
ttttgeectee
tcattccaag
gacagattet
acctocageoet
caggegeceyg
tocttggecag
aagtgotgygce
tatttattta
ggtgagatet
gteteatgag
ttttagtaga
gattocaccoa
cottettety
goctaattttt
acctcoctgate
gaaccaccge
Cogaacacoo
cocacggygt
cctoocgeot

tecectecace

(126)

gaccocagage
tgaagoctoct
gagecetgtge
gtaactooca
gecegtetea
tiaatgtttg
toeccageact
cotaaceaac
ggcacctgta
geggagettyg
actecttcote
ctggttcaca
gocecaaass
cgetcotgtee
ootgggttea
ccactzatcoc
gotggtotea
attacaggtg
tttatttttt
tggctecactg
tagoetgggac
gacggggttt
coeteggtete
ceteageete
gtatttitag
tcaagtgate
accoggectg
ccaacgtget
cagaacceag
ctgggcacct

ctgacectge

agctcagttt
gaaagcaaac
ceactaggge
ctgocttege
gececaccte
ctggaattaa
ttggaaggea
atggtgaaac
ateccageta
cagtgagetg
aaazaaaaaaa
ggtgaggaaa
caccagaact
cccaggetgg
agcaattcto
acctaatttt
aatctotgac
tgagecccac
gagacceagt
caagetooge
tacaggtgeo
cactgtgtta
ceaaagtgee
cggagtaget
taaagatggg
ctootgecte
tecatgectt
ttottcaaag
cgtctgggaa
teoctggoca

tgceccocgag

JP 2004-154120 A 2004.6.3

cagecacctga
taggoctoaa
cgaegtgaaaa
ccaggtgtet
gatctgaaca
gatgcacagt
gaggegggeyg
coogtoteta
cteagaagge
agatcgegee
azaaaaaasa
ctgaggoeea
gocoeaccet
agtgoagtgg
ctgoctoage
tgeoattitta
ctocaggtgat
ceacgoocay
ctoactotgt
ctecoeggatt
CYQCATCATY
gecaggatgy
aggattacag
gggattacag
gtitcacgat
ggctteceaa
tacacgccct
caaatgggca
gggectgega
gggcagacgt

cacagceetgg

540

600

660

720

780

840

900

60

i020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

l680C

1740

1800
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2040
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goctacegee
teceecatect
tcecatceegt
ceagggagge
ceeogoetgge
gagggeggty
ccecagcaag
cocccteaaa
tgacgactat
ceoggtgygeca
tectgetegte

gegtocecte

<210> 60
<211> 538
212> DHA

<213>

<220>
221>
<222>

<223>

<400> 60
gaaaagggtg

acaceagtca
acatcetaagg
scttttttet
tggtatctea

caatoccaac

agotggoage

cgeoggaaac
gteecectitcee
tegaaccatyg
caatgoegge
cagotocagy
ggaagggaaa
ctgcccecaga
geatgttggg
toceagocoea
ceoacgetge
gtoctgeate

cagcageocag

Homo Sapiens

variation

{18l) .. {181}

tagecacctgg
gacgatcaca
ttgggggagy
caggaggtaa
gtgecectggac
acacagooag

gagggectat

tocaggeatt
patefatalalotele it
ggagegettyg
aacacceoage
gaccoaggag
gquggtatoeto
cccaggtgga
tectggoetyg
caccotocag
agcocogace
tgectectea

cgetecegea

BaySNP:8816, Cl8lG

gaaaggcgat
ceatggaagyg
tgcaacotte
tcetotaataa
agagggggac
teaacgagec

gaagaggtta

(127)

tggtoocage
cgagoettect
cacgecaget
tocagggaca
ctegacgooa
cotgoectkgay
tgcccocaace
cocoggtocac
ggagecagog
tggacacoga
ggteceteate

gtgeccttgga

caacicecag
gtocaatgag
tgetatteag
caageagagt
acaccacagc
totggoceet

cagggagese

coocacaggy

gegggoocag
gggctggege
cacgagcetog
agtecotoge
gocacgeage
tgatctgteoo
geatoteocct
gacceccgagy
gtootocage
ccectetgag

ctgagoagea

tcagggagco
atceoaatgga
cecctetget
geocctotgga
acaaacacgt

tectotgggt

aagggagtgt

JP 2004-154120 A 2004.6.3

attgecactt
ctgctetgea
caggaagcce
acgteoacgtoe
tggctoaaac
cagectetge
cgtectgegt
caaagcacac
coocaccoay
agecegtgtot
gccgaggacyg

g

cacggtgata
aagacttaga
coaageggaa
geotectege
ggcacagact

cotgatacag

caggtagagyg

2400

2460

25290

2580

2640

2700

2760

2829

2880

2940

3000

3051
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cagcaceagy toocggaggg acagatgagg gatoocitagt aaacagotcog tggacgoacth

(128)

JP 2004-154120 A 2004.6.3

tgactageay ttegaaagea aaaagagatt cggattacaa gagacttite cettgeaa

<210> 61
<211> 833
<212> DNA
<213>

<220>
<221>
<222>

<223>

<400> 61
cetgoetgtge

acatcerttt
ggagggaagyg
tgtgatctct
caagacgogtg
gaccetbagtt
agttaacaga
ctgaaacact
gagetgoettt
ceaggebtye
accagaccegt
gggecaggceyg
Lgaacacaca

tttacaatga

Homo Sapiens

variation

{166)..(166)

aagaagygana
ttetttttea
aatgaggtec
gagcacatge
caggtgegtg
gggggeetoet

aacccaactc
tggggaaact
ceetgggtty
tectgatbty
ccegggatat
ggctggegte
goactgatea

ttacttggaa

BaySNP:1062, A166G

tteacactac
gaacaataaa
tgtgegtttt
aggtaogagga
cagtoeggget
ttgggtggtg
acgttgtett
ggatoccagte
atgceoccotete
ctgoaactoc
gttecattect
aggtgctett

ggeeaaatyge

tagetgatgo

accaatgtoo
teotgagaaac
gacacagaag
gaagtgtggt
gecatgogtt
tetteattag
aaatgagcaa
actgetggat
agatgggectc
aggggtgagg
gaagcaggge
tetgtgggey
agaaaatoce

aaatcottty

cotgaggoac
motgtgetee
atcacracga
ggcatcgtgy
catggetgag
teaggactet
gagtgtattg
ccaggeettg
tacctatggt
gygggcectagg
agggttgcag
cagatgttte
tagagectit

tgggttgagt

taagaocacto
ageaggtget
tgcagaagtg
geatocagac
aagtectygs
tietgtagea
gctecatgtag
agg#tatagg
goetggeaget
actgggtoete
gecactcgaat
cccaagaaasa
caagetggge

tag

480

528

€0

120

180

240

300

360

420

480D

540

600

660

720

780

833
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<210> 62
<211> 593
<212> DHNA
<213>

<220>
<221>
<222>

L223>

<400> 62
ggaaccoaes

cgggetggac
accegeeegy
cltctagoea
tgggatoges
actacaagyga
ggggtgagte
cgggegetag
geatoogaag

ggegeactga

<210> &3
<211i> 8634
<212> DNA&

<213>

<220>
<221>
<R222>

<223%

Homo Sapiens

variation

{479) .. (479

gagageoety
aaagacaget
caggggtatg
cgggtetoeg
gegeatggty
cgagttotey
cgagteccctg
ccacgtoegge
gatgagatoa

gtegeccagy

Homo Sapiens

variation

{187} ..(187)

bayBNP: 2463, C4797T

cagacgcage
tttececacg
gettagagec
cagttggece
gtgatgeacy
ggcagaggeyg
gcacggageyg
gatggccaaa

ggattaggge

aateeggect

Bay8SNP4527, AlB7G

(129)

agoectettga
tecctotagy
cegcecacctec
agegettegg
gotacaagge
avoteccege
gggggtgeat
taataaacta
gatggacaae

ctoeggegact

ggggagggte
ttetetagay
tegecgegeg
geeggtgtic
ggtgaaggaa
gtiecatgey
aacacgccec
acagtaatat
gegegttges

gtgeggygaga

JP 2004-154120 A 2004.6.3

teecceacet
caagageaat
gegggectga
acgotgtacy
goegotgetygg
sacagggaca
gggacagtta
tatagtaaysa
tgeggagega

gttt

80

120

180

240

360

360

420

4890

540

583
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20

30

40
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;;ggztczic tgecccaatec toccoccacctic coccttecaaac ttaaactega gectgotget 60
ctoocggecta goattgotet tgocatgget gheagtgatg ctgacatgeg aaageagata 120
mageatatga tggoettteat tgsmataagsa gecaatgaga aageagaaga aatagatgea 180
aaggearaag aagagttcaa catagagaaa ggtcagettyg tggaaacccea aagacstaaag 240
attatggaat atcatgagaa gaaagagaaa cagattgagt agcagaagaa aattcagata 360
tccaatttga tgaatcaage aaggetcaaa gtcctecagag cgagagatga ccttatcaca 360
gacctactaa atgaagosaas acagagacto ageaaggtgy taasagstac aaccaggtac 420
caagtgctge tagatggact ggttetocay ggtttgtace agttgetgga geacogaatg 480
attgttegtt gcaggaaaca agaccttect ctggtaaagg ctgeggtgca aaaggcaatc 540
ceotatgtaca aaattgocac caaaaacaat gttgatgtec saatogacca ggagtcoctac &G0
ctgectgagg acatagetgg togagttgag atece 634
<210> 64

<211> EB6&

<212> DNA

<213> Homo Sapiens

<220>

«<221> wvariation

<222>  (274)..{274}

<223> baySNP: 11531, A274G

<400> 64

ccaggggcty gggaagggge gagecceghg gggectggag acagotgagt gactgtgtge 60
ctectococa ggotggaatg agotgotoat cgectootic taccaceget ccatcgeoegt 120
gaaggacggy atceccteetgy ccaceggget geacgtocac cggaacagey coacacagoge 180
aggggtggge gecatcotttg acaggtgggg gtggtcecgg gaggggegag ggegettegg 240
teaccteege caccaggoca getgagttea geocrecttgg ccceggtgea catcoctgecet 300
agtattattt cagtgcatga agggtgeaca catggaaaaa gagaaaagea tgaggaggag 360
geteoagagee ctgtgecage cotgoectety gggeatetgt aaccacaggy ageacttgge 420

40
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ctatctocet ccatototbo ttittitcseg atoccatgta tttatecegtyg ggaaggaaag 480
cttegtttet ttttaaagtg attatacegt agatgeagtt ttgtaaaagt gteaatteca 540
gttggecatgt cgecaggectgce ttgaggctgg cacggtaatg cogtgg 586
<210> &5

<211> 721

<212> DNA

<213> Homo Sapiens

<220>

<221> wvaziation

<222> (B0).. (BO)

<223> baySHNP: 11536, C506

<400> 65

tgetgggace cacctecece teoccceggoca catgccgegt ccctgecces acceggghet &0
ggtgctgagg atacagctct tctcagtgte tgaacaatct ccaaaattga aatgtatatt 1290
tttgotagga geooccagott cotgtgtiit taatataaat agtgtacaca gactgacgaa 180
actttaaata aatgggaatt aaatattibaa gagetgactyg gaagotgact cagttacttg 240
catgttttte ctggggetga cagggeteca cgeoctcctee acatccagta ctggagggea 300
aaggaggctt ﬁgggctccaa aacccteece tgectecace togettiget caccgettgt 360
cagtcaggty gacgactatg cocatttccecge coctgeagaga gaatttgggg tgtgagggga 420
cazaggactt gtggtgocot ggeeteaceot ggtggageac ttggggtotg gogaaggggs AB0
aggcecctygg aggaggegga tgcaggacte aatagatcaa agecagittt teatcaccac 540
aagagatcac ggctttecte tectttgetg ccacceaget ctctectgte tttootgagt 600
gecatctoce cageggtcecca gtogagocca goccecggea gocatgggtt tigtttgeag 660
tgtgaggeca ggtcagggtg tgtascagat tatgtgttta gtcaggaaaa aactacaget 720
a 721
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<210»> 66
<211i> 85%
<212> DNA
<213>

<220>
<221>
<222>

<223>

<400> 66
cetagactea

aagtgegagg
tttagggtgt
tgeatcttag
ceaggetgtt
ccttagtaac
tcagcactgt
taaactecagg
aaatoecaget
gttgeagoety
caaacatggt
agacaceagh
aatgacgaayg
aaggtttect

tcacagaggt

<210> 67

<211> 2956

<212> DHA

Homo Sapiens

variation

{173)..{173)

gatggtgaga
tgttggaagt
agagtcaaac
getactiaac
gtgaggaata
acttatteott
ggctttgeat
aggttccocaa
cacatgaaaa
tgacctetac
cctaccgeat
cettocceac
aaagagtgoet
ttttigtigt

tactaagggt

<213> Hemo Sapiens

BaySNP: 10811, Al73G

gacaaccctt
cgteacttot
caatgtgagt
ctittgtgage
aatgaggoay
tgtgtataat
ccactcaggt
gggaacacac
tototgtatt
aagttccaga
ccaccagaac
cacccagoeayg
tagattﬁgat
tgggtaaaaa

tacctagtge

(132)

teccttotoet
gtgaaatgﬁa
ttcagticea
ctotgatcac
tatgtagaga
aacatggaca
ttttgggatt
tecaagaatt
taatattttt
gactactcte
atcacttace
ctgaacgtgg
gtgaccaate

tgacatoctt

catgetgtgt

ggaateotte
gaagatggat
gotetacecat
atgattiagt
geactgttog
attgtagtge
tcettacaca
agatgaaaaa
aaaaaattac
tgacttitgg
aggtgtgoag
acegggiott
aaattggoco
ttaagtagag

tatgtgetag

JP 2004-154120 A 2004.6.3

agatttacty
tggtitaaaa
gtrgcagcat
geecacctaa
watggoetgge
cttetoeccte
ttttitcata
aactgcagaa
cactgtgttt
tgcaatcaac
goacgeccce
tgecttgtat
ggteaaaggt
ttagaatgat

gtataagga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

859
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<220>
<221>
<222>

<223>

<400> &7
cgecagoegta

tgccgagoayg
actgaagttt
cagocaagooc
gaagtcagaa
taagatttge
aacgtygete
gtatttacat
ageaggtgtyg
sggcggygagg
gaacgggget
tocogotagt
cgeatgtggy
ctotgeootea
gggttcceac
cagatggoag
acaataaaaqg
ctgatatata
ctagtgcage
ccacatgggg
tttetgtgoa
agatgeaaac
ttottgtett
atbtttiitt
atattactat

ctoteoattca

variation

(541} .. {541)

ctgotgaage
gaaaacggaa
ccagagaaaa
goggcaacga
gacgaaccsac
attgaagges
tcecttatca
gttatettet
tegeaggaga
aagggcacag
tcacagtgee
gtecaggagaa
ggtgcacagg
ctetettget
gtgcaaaata
atttggaaag
caacttttaa
ttitttttaa
gatgtcacca
taaggggggt
gtygttaggaa
tgecetteay
tgaactoetag
tettteagat
ctttaagoat

acaagtactg

Bay8NP:288, C541G

actcaaagge
tcaaccaggg
tgggattgyc
ggaagaggay
ctttgactct
ggtetaatygt
tttgtateca
taattttagy
ctyggtgeata
caggagegyt
tgeottetet
aagtcocegty
cgctgtggey
atcggeatgg
aacatecagga
ttaaccattt
ttgtatagat
agagcaactyg
gggtgttgtyg
tgggggtggg
aaccaatceay
tgagageaac
tactgtttat
tecagtagtga
ttaaaaatac

tatoteoactt

(133)

cgacggecty
gagtgceocag
tgcagocgoco
gtggteggog
tcctaagect
aggcaagtay
gattactgta
tttotgttet
tgetttttee
cagggeteca
ageggcacag
ggaagggeoc
gcgagfgagg
gecgggygayy
acccagattco
aaaagaacat
atatatttce

ccacatgcegg

gtggacaggg
ggagagggag
gttattgeat
agaagotott
agtteatgac
catgaggaat
tgttoacact

tazactcttt

gogggoagea
atgoetctetg
ttectoaccea
cocagagagoce
tetetaatto
aggeagegty
ctgtaggeta
aaccttgtea
acgagtgtet
ggeatececyg
aagcageocegg
tgcaggggtg
gtototittt
tteagageag
agggocatoge
ttttetoteoo
cectatgggg
gatttecattt
aagcccoctge
agagcgaaca
tgacttocact
cacgttgagt
tatgyacaac
tagattttga
ttattaccaa

ggggaaaaas

JP 2004-154120 A 2004.6.3

gacacaggta
agaatggoga
aaatagaacc
goaaactgga
cteaggaggt
ggggasagga
aaataacaca
ttagagttac
gteagtgage
gggaagaaag
gggegetgac
cagggttgea
ctotgeotec
tgtoctoatg
ggagacgogt
aacatattit
cctgactgoa
ctgcttttta
tgtcatggec
cecacgetgg
cccaagaggt
trtgegaaate
toegggtgoca
agatgagcat
geatcttggt

CaAaraCAAA

&0

120

180

240

300

360

420

480

540

500

660

720

780

84¢

90C

260

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560
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aaaaactaag
ctgaagagca
ctagtatgtg
atgtotgaga
tggagaagag
accttgegat
aataacattg
cttictaace
tttggtotit
tgagaattit
aagatttttt
tttttttttt
tatttcatay
aatgeatott
tcttacttgg
aaaatagtac
ggetgtctag
tttatgggygt
tttecctegaa
gcagtcatac
taatcticea
ttttttageo
tatcactatt

gagtattgaa

<210> 68
<211> 802
<212> DNA

<213>

ttgetttett
agatattgaa
acaataaatg
atcagttecas
aatactcatt
titgecacatat
tgggaaaggt
tgeetaaact
ttaccacate
ctteagatte
ttaaacaatt
ctattcaaaa
tttttaaacc
taaagtgett
atggetgeaa
tttettegtt
tattcattita
gtaccaaaaa
titteattace
tgcttattta
tatattotge
tttgatggta
tacaactcat

ttgact

Homo Sapiens

tttttcaaca
agtttecaaty
accaccaagt
ggcatatgea
ttigtaecagt
tgagtttata
ttgggggact
ctaggecatt
tgtcacaana
attgagagag
actttattat
tcaaatcgag
ttteattaooe
taaaaaaaag
ctaaactgaa
tcacaaatta
catttagggt
catttgaata
ctetcageat
gtgctgtatt
tcagggeact
agaggaatac

gtggactcay

(134)

ctgtasctac
tggtttaaag
actacctgac
gagttggecag
gttttbottt
acttgtgtoga
gaacgagcat
ttataaggtt
agocaggtcet
ttttecataa
tgttgttatt
atttaatgtt
agagatcocga
ttttataagt
caaat;cctg
aaaaaaaaat
toacoaggaa
ggtttagaat
gettgeagag
ttttazacgt
tgcaattatt
gggetgoeac

Ad3A4CACEC

attteoagete
ggatgaatgt
gggaggeact
agaaactgag
ttaagatgaa
tattectgea
aaataaatgt
atgttccttt
tagcgggoete
agacatttat
aatgttattt
tggtacaaac
aatatcattt
agggagaaat
acttttettt
ctggtatcaa
taatgatitt
agotagaata
agetgggtgg
ttetgtteag
aggtttigtt
atagactttg

accacetttt
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tgcagaatty
gaattatgaa
tttcactitg
agaaaaggga
ctttiasagn
gtttttatec
agcaaaattt
gaaaattcat
ttagaaactc
atatgtgage
tcagaatgge
ccagaaaggg
gtgggttttg
ttttaaatat
taccceattg
cccacatitt
tataaacegt
gtteattgac
gctcattett
agaacttgcet
tttetttttg
ttotcattaa

ggcttactte

1620

1680

1740

i800

iB60

1920

1980

2049

21.00

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

28586
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<220>

<221> wariation

<222>  (72)..(72)

<223> BaySNP:2371, A72C

<400> €8

ctgeggigta acggtgtoct ggagggeate cgeatetgea ggazagggtt ccocaaacagg 60
atteototatg gngattitas acaaaggtgt gtaataaaca tgttotatat gottggggat 120
gagatgtécg aacactggaa tttgagaggg agaaagattc gtatgaaaag acctattteg 180
aaagaacaga tatggacctc catgtaaact gaacaaatect accatttgge caagttatat 240
atatttgttt cttcoccatgtt tttctetgga atttatetga tatacaaaat ggcaggaaas 309
getotgacty aagagtcaag agatotagat tcotagactge totetageaa tgtgacteoer 360
agetagtteoo cteatetoct gggacotigy cotteygoeet ataggaagag aggoectgaac 4290
tacatgttet cecaaggtttyg tgtetttgee aacagteotgt gatgattteo rtgtotacaa 480
tgecagatace gagtgetgaa tgecagtgea atccctgagg gacaattecat tgacagcaag 540
aaagectgtg aaaagotict ggcatocatt gatattgace acactcagta caaatttgga 600
cataccaagg taatgcatea gttotgacag atgetbggect ttitegtocte ttgacacage 660
ttetotagga aactgactea tgteaccott ctgecccata aggtgttett caaaggetge 720
ttgetgggaa coctggaaga gatgegggat gaccgcectgg caaactaata cccegacaca 780
agctgtgtge agagggttte te geg2
<210> 69

<2i1> 801

<212> DNA

<213>» Homo Sapiens

<220>

<221> wariation

<222>  (343)..(343)

<223> BaySNP:4383, A343G
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<4C0> &8
tecaacagtaa

accacggetg
ggtggoatat
tagagteatt
tgcaacccaa
ceccaccotet
aaagetggtyg
ggggtggaca
cegtitctea
aaagtcacte
ctaaagteag
cacaaaacct
ctgaggtggy

ctgatigtge

<219> 70
<zZll> 501
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 790
ggggattgga

cococtgtgtta
toaggtgatg
tettgeottt
ctettttooe

ttacttcaaa

gtgtggecagt
gacaaatcea
tagttttecag
ttgtagaaat
goagcacttt
cotagegeet
gtgtatgtge
cagocectoag
tecatgaaggt
totcaattte
agacactcetg
gggactgagg
aaggagagea

acttgggeecc

Homo Sapiens

variation
(402) .. (402)

baySNP: 11654,

aatgctgete
agageoggtec
aaatctttea
cttgtggttt
atatteaaga

tatttetgea

gatgatggea
acaategtet
agataactac
gtgtgtaaat
gtigcagaca
tacacagaac
cacccotecaca
catgoetegoet
tttaacaaay
agaataactt
ggctctcace
gooegeegtc
cacatcaaca

o

A402G

aagagaggga
tittectattt
toctotttagt
toacctgoaa
aagattatet

ctaaagetgt

(136)

ggacgtgeag
acooctgeagy
ttacacaatt
gtgcaccaca
gcaatatgta
gctgoctgaac
tatgeatgea
cottetagaa
gtaactggtt
tggageagge
tggacgagge
ttaatgtect

gtoctgacaa

aaataggata
ggtaggttgt
tigtgtactt
cttaataatt
ceaactotta

aatattacaa

acactgaaca
agtecaggtet
atcticaatg
cttacaggca
cocagaacasq
corggecgaa
ttacaagggy
cteaacgaan
goctagaata
aggtcacacag
toctgtecat
gtaaattotg

caatgotget

teacgattgg
ggggcaaata
ttaaccaagg
ataccattgt
ctgttttaaa

gtitgtttte

JP 2004-154120 A 2004.6.3

cgaaaccagg
taaagcatta
tgccacaagg
ceocacceetc
agtccctaaa
tetgagecee
catgaccaga
agtgeotgaa
cttaccotecat
ccacoaccoa
cactacacca
gaetotogatt

tggaacectg

ctocaacaatt
catagctage
actgegtate
acaccttate
actecatgtge

ctattagagg

60

120

i80

240

300

360

420

480

540

600

660

720

780

BG1

60

129

180

240

300

350
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tttecattte catecatita tettttactt gaasaggacac crtattttte acctaateoce 420
tcaattttat tgotggggaa ggcataagayg aagtteacty catacaatet aaggtotaag 480
atccoccaaa atttceagea g 501
<210> 71

<211> 501

<212> DNA

<213> Homo Sapiens

<220>

<221> wvariation

<222> (331)..1(331)

<223> raySKP: 11655, A331C

<400> 71

ggggattgga aatgotgote aagagaggga aaataggata tocacgattygyg cteaacaatt &0
ceotgtgtta agagoggtee tttictatit ggtaggttgt ggggomaata catagotagoe 120
tcaggtgatg aaatctttca tetctttagt tigtgtactt ttaaccazgg actgegtate 180
tettgoctit cttgtggttt tecacctgeaa cttaataatt ataccattgt acaccttate 240
ctettttoee atatteaaga aagattatet ccaactetta ctgtittaaa actcatgtge 300
ttacttoaaa tatttetgea ctasageotgt matattacaa gtttgtttte ctattagagyg 360
ttteccattte catecatita tettttactt gaaaggacace cgtattttte acctaatoco 420
teaatittat tggtggggaz ggoataagag aagttcactg catacaatct aaggtotasg 480
atoccccaaa atticoagea g 501
<210> 72

<211> 1004

«<212> DNA

<Z13> Homo

<220>

Sapiens

<221> wvariation
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<222>

(489) .. (483)

<223> Dbay8SHP: 11450,

<400> 72
tazataaata

attittttet
atctottaag
ttgtocagyt
gtttagatac
acaacaacaa
aaacocttgo
ctaggggaca
tgtctetgwe
attttgaaga
cacctcotaca
actgttattt
ttectgaagt
cattcettta
ctoctggeaa
tgeattiaaa

accagectgy

<210> 73
<211>
<212> DNA

<213>

<220
<221>
<222>

<223>

1004

aaataattct
tatttgtgtt
actgatggtt
gaaaaaattt
atctcttitt
aaccccacag
aggceageagy
ctgacagage
ttcaagatta
gttaaggttt
gattetaaga
aatatcatoe
tggtcocectot
ggtotgecte
aatggcagta
aagacagatg

tecaacacggt

Homo Sapiens

variation

{414) .. {414}

A489T

tggaatgttt
actgtetatt
tagaatatag
ttaatasaty
ataattaaaa
ctactaazaag
acaggocaga
cttgaacoca
tggtoocaca
ccttgaagea
atcaccttac
ctteccteag
caceggattt
taaacaagag
tettagaagy
aggacaagga

gaaacoccet

baySNP: 11448, A414G

(138)

tttcttetat
aaatgtattt
cagaccatat
ttgtgaactt
agtagtcaga
atgaagagac
gotgaagasag
ctggtgcagy
gteotetott
caggtgecte
acatgggtge
gtttccatet
atecgaagac
gecaagettg
tgtgagatat
gggcagatca

ctatactaaa

atcecactat
tctcttéagc
ttttatgotg
ctgataacaa
tactaagcaa
attgaattga
ctgggagtgg
aggcagggat
tacctecatac
aacctctata
catatgtttt
ggattecaca
ctectetete
aaattcaagt
tocttgectte
cotgaggtoa

aata

JP 2004-154120 A 2004.6.3

cettggteag
tgagacacag
ctttagactc
Ectctatttt
aaacagaaga
gaattaagea
tgaggtgoaa
gagtgaagoe
geattgectg
cecacgaaaga
acctggggea
asagaoacon
attttecgac
gtgaaacaaa
caggaatagt

geagttogag

60

120

180

240

300

360

420
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<400> 73
taaataaata

atttttttet
atetettaag
ttgtececaggt
gtttagatac
ACAACRACAS
asagccttge
ctaggggaca
tgtetotgte
attttgaaga
cacctoetaca
actgttettt
ttoctgaagt
cattecttta
ctaoctggoaa
tgecatttaaa

accagecigyg

<21i0> 74
<2i1>
<212> DNA

<213>

<220>
<221>
«<222>

<223>

<400> 74

151¢

baySNP:

aaataattet
tatttgtgtt
actgatggtt
gaaaaaattt
atectottitt
aaceecacag
aggeagoagg
ctgacagage
ttcaagatta
gttaaggttt
gattoctaaga
aatatcatec
tggtoecctet
ggtetgecte
aatggeagta
aagacagatg

tcaacacggt

Homo Sapiens

variation

{1137).. {1137}

tggaatagttt
actgtetatt
tagaatatagy
ttaataaatg
ataattaaaa
ctactaazaag
acaggocaga
cttgarccea
tggtoccaca
ccttgaagea
atcaccttac
cttecctoag
caccggattt
tzaacaagag
tocttagaagg
aggcoaagga

gaaaccaocot

4018, C1137T

(139)

tttettetat
aaatgtattt
cagaccatat
ttgtgaactt
agtagtcaga
atgaagagac
gotgaagaag
ctggtgeagg
gtoctetett
caggtgecte
acatgggtge
gtttecatet
atccgaagac
gocaagettyg
tgtgagatat
gggeagatea

ototactaaa

atcccactat
tetettaage
ttttatgetyg
ctgataacaa
tactaageaa
attgaattga
ctgggagtgg
aggcagggat
tacctoatac
aacctotata
catatgtttt
ggattocaca
ctoctetete
aaattcaagt
tettgeette
cctgaggtea

aata

JP 2004-154120 A 2004.6.3

cettggteag
tgagacacag
ctttagacte
tcteotatttt
aaacagaaga
gaattaégca
tgargtgoos
gagtgaageo
gecattgeectg
ccacgaaaga
acctggggee
aaagecacco
attttecgac
gtgaaacaaa
caggaatagt

gecaghteogag

goocagotga cecatgaagga cagoaaccag bttocacgeca cotgectega cacoticeeg

cecatctett acctecaatgo catetectgy cgeatoateoc acctggtgea ccgottoaac

geccaccacg gggacaccaa ggtgacgegg gecgggaggg cagaggctge getcegegetg

60

i2¢

i8¢

240

300

360

420

%80
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600
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S00

960
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tagoegegtgt
tetgtygtotyg
gtticatttt
caggcagacyg
agggoctaga
gacaagggte
caccttﬁgac
tgtggetget
ceegececto
acctgaagge
gggagccacyg
aagagaggce
gogtoccectg
cacgactgea
gocootgatt
ccegeeceygg
acagageccoe
tgoegetgote
ggoccagoot
cttattetea
gegtetgtoe
tggacteaga

cteocggatgy

<210> 75
<211> 662
<212>

<213>

<220>

<221>

DHA

ctaggotigt
aaagotecoac
gtttettgac
tgteaagtac
ctgagoetott
aggcaccacyg
gogggoeosa
gtgtggcacg
ctoctttttg
tgtggagoety
gagcagggtgt
gctcacgegt
cagctoggga
ctoocagatyg
toottettae
cagttgggtg
catgtacgcc
tgtgggagtg
caottacgeee
atgtgagagy
cgggtgggag
cCoacacees

ggottg

Homo Sapiens

variation

getgeogtgg
cetgotgtgt
ttgccegggt
caggcacttg
ggagageoooa
tgaatagooa
atgecgtgat
gcttteecece
ggagatggtg
agacaggyay
coccatagay
gtgtgagecaa
ccocgeagge
tgtgegtaag
tgaagogagt
tettticttyg
cteccteggtg
ccacagagec
cggggetgtt
cgecteccat
caataacacc

aggactgece

(140)

agacggoooe
gegaagetea
cacggeccca
gggtcacage
aggecgoctyg
gggtgactge
ctteacceky
aggctegaat
ccaggaacto
tooccagggos
coatocoaca
cgeccagyggt
tettattota
tgtoegacat
tagagecagt
ggtggggtcee
cacagcitgg
cecatgtacy
gatttottoo
ttaaggygtgt

ttetaatggt

gectgggaaqg

ggggetegeg

ctgaccatet
ccaccttett
tcecactecag
goagacoaga
tgtgggttoc
gacgacactyg
ggagacacgt
tggieggaag
ggeagoagte
goccacgtoe
ctececaccte
tagaacagtg
tttgaaggaa
caaggoggoec
ggeagctgea
ccctgaaceg
cectoctogg
ctooogtgtt
ctggaageght
caggggecty

caccaggcte

JP 2004-154120 A 2004.6.3

tgcagggeaa
gggttettet
cetgggtica
tgtggcecotg
gggttgggga
aggtggegta
tggetgagtt
gagtgtggac
agacggagge
coocgagtgt
acagggaaga
ctgagtgaca
gottaggaaz
aggagtcaaa
gggtgttgac
toettgygygee
cctecttecee
tgeacagott
ttoatggtgt
gtggggatgt
cectgtgaggg

gtggetgetg

2490

300

360

420

480

540

600

660

720

780

B40O

900

=1-40)

1020

1080

1140
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(141) JP 2004-154120 A 2004.6.3
<222> {28Bl1)..(281)
<223> BaySNP:2217, G28B1T
<4C0> 75
cagtgcecat tttecatgga cageootgtat tgaagtttta ttttttttet atacacgtga 6C
ttgattaaca atataattaa tgggatgtca ttttatacce tgacaagttt aaatgtaaat 120
aaattggeac cacctttaat cagactgatg tccoctgacttg cacaggaaac acgcaccotaa 180
cctecaccaac cteaagcoect ccctectcaa gtetccatge aaagactgtg coagtcagag 240
tggagcotgte ccceoogacga geoccoagaa geacceggec kgecatgget gtcattttga 360
gggcggaaaa taactggatt tetggttaat tggtgacatce ctoaagaget gtggcaagee 360
atgtctegge cgegtgatgg ggcagacatg gtgggtecty acggecttgt ctteaccaag 420
tgctectaac totcageaaa chiggggitc atgacegteg tggtggeget cttgaaaagg 480
ggattatect ggtgggaaat goasacaggg gettgtgagt ghtgggaggtt ttcagagoag 540
aatctttcte cctgaggaca cteccogeat ggaagoaogtc actttgagga agagctagac €00
gtggggcage ccceocccaggg teccagoace ggoagecaag ctoacccaca goggeggacyg 660
oo 662
<210> 76
<211> 1025
<212> DNA
<213> Homo Sapiens
<220>
<221> wvariation
<222> (BO7)..(BOT)
<223> bay8NF: 4966, AS07G
<400> 76
aggteotcace taatatcatc agaatteotgt ctttaactct tattetgtaa atgtgttttg 60
tagagtgttg acttatgett gggtgttgea gaacatgitg gaccatgtag gagecatgte 120
aagacatget gggtgtgetyg taccatgtca gggtgtatca ttgetetata gtgttgttge 1890
agcotagtee ggteccettt atgeccecea ceoctoettte ttettetgec catggectee 240
ttectgetat gotgggettyg gagaaaagas gtecaaacct ctggetggga gocaccotco 390
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atacccaaaqg
atgcoattac
aactgtaggt
coacagectt
agacaccaca
agattttcag
tgcageottyg
gggtttgggy
teactanaag
agaaggagte
tgacacgtge
caataagggt

ggata

<210> 77
<21l1>
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 77
catggtcoaca

cacagtagea
coctotgacea
toccageaac

gggaatggga

aacaggocag

agaaggggga

1281

tecetectet
RgACARGYAC
ggacgggacy
tggetgeagt
gtogottgtg
caagagtgca
gggtggaggy
cocattgetet
gtggtaggag
aatttccaca
atagtagtca

ttatattige

Homo Sapiens

variation

{220) .. (220}

actgtetgty
goetgacotge
saggggacgy
tggttgeggt
aattgggagt
atgaagtaaa

ggagaaaacc

attcctectee
atagtottet
gggaccaact
actaggggat
acgcectgecet
aacatoatge
atcacataca
teototoetgt
catgtartgg
ttttteteac
ttgetgagta

taacaaatoht

BaySNP:2284, A220G

tgacctgtet
caggcaaaag
gtggggactt
ggggagggoca

cagaggggca

tagaaaatec

ctgtgggaca

(142)

atggaccetg
acaagacccht
tttgtggeca
gggotettgh
tocatticaa
atgtgagtge
attgggtety
goocttgattt
acteatgtet
agaagocctyg
cagatoactt

gtgggactgt

gtgggagggce
cattcetttyg
catggecactg
gatectagggr
agtgggagag
totgagotco

gaggaggagyg

atggtcctea
gaagocctgg
ggggaagatt
taagtgttgg
catcotgaag
ctigazctca
gaatgttygge
caccatgagg
ctgacactta
tasactcaag
caaaactaat

tggooagoeo

agaceeecact
tazaggaaac
cagggcccct
tggggatagg
aagggcgcac

cctactggot

gtgagggcete

JP 2004-154120 A 2004.6.3

ttcatgtcag
ctgggtaagt
ctgceocttge
tgacaagtgg
cectatatas
geatoceoage
tetectgggt
ctaataataec
gtaggtggte
aaaggaatga
tggtttagay

ttotgeoatgt

cechgocaage
cctoccagac
tgoctggtac
gaggagaaght
ctgcocggygat
ccagetgtgg

ctoettaggaa

3560

420

480

540

600

860

720

780

840

300

560
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1z¢
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gttatttaag
cacagagcaa
coctgeacee
gaacoagoaa
caatectgge
ctetocagget
gggatggggg
tiatggaget
ctggaacsce
tgecteogte
agegaggget
cteocooctta
cogeagecta
ttaacccttt

tatttatcta

<210> 78
<211> 823
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 78
tgtcactgaa

ttttgaaaaa
caagaactct
cotageaagy

ttttagotte

ageecaactgt
geecacgoga
tatgagccag
geggettgot
ttecogecee
ctogaggeag
agttggaggt
ggaacacaaa
geeggettgy
ccaatttgga
cotgecogoo
gcactgtgte
cctteggtat
ttegectette

tacttatgga

Homo Bapiens

variaticon

{250) .. {(290)

gtgtagaget
ctaacaagac
taactggaag
tagtaactag

ctgtgaacat

cttgtettte
gggeacctot
ggeoocgetge
ctgggocety
caactecogea
ctetcccgaa
gottecocaa
aggtggaggy
ctoecccacte
getgaactog
geactecacee
tecogacage
ttotcactay
tceecteocett

t

BaysNps7, C2907

cotgaagtot
tggtecagta
aaattgtatt
totaacotgt

ttgtaaccac

(143)

cegagteegt
ggrggggagoe
gtoccacotto
tggogeoggt
cotgeccage
gecgttgett
gggacgagec
agtggggeca
ctgegegeet
agocactict
agcecaggegt
goegecacact
aggatggete

cecccegteag

cicaatacat
cecettecaace
gotgegtaga
getaacatta

tgettoagte

ttgaggaagt
goatgoaggt
tgcacctegy
cacaggcage
coagettota
gettagaatg
ccecotttecto
agtgagaaca
ceccactact
cetecettaga
geacctygggg
gttctgecace
tegoageett

ctcaccaatg

ctatcaggto
atgctgtgat
atetgaacac
QUYCACERATE

acctoccacy

JP 2004-154120 A 2004.6.3

coccogaggeg
aagoccacoga
ttteotggtt
toccactigeo
agoegggacte
acaccaaatyg
agggagcaga
gectgotaga
gegeategos
coogoooaga
cteccocctt
cctggaaatg
ctecctatea

actgtaaata

tacgacagoa
eggtgoaagt
actgaggcecea
tgttggatag

tottgocane

480

540

600

660

720

780

840

200

960

1020
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tgectgetget
totacacaoct
gaaaaagaca
tttatacttt
atgactgteca
gatgggtitct
tttetttitt
catattataa

tteagtgtyge

<210> 78
<211>
<2i2> DHA

<213>

<220>
<221>
<222>

<223>

<4C0> 78§
ggctaatitt

cetogaacte
aggeatgage
ttgaatgtgt
ggggaaagaa
gocttagaagt
attttaatat
tttgtaattt
gaatttgaca
ttattgatag

aatgaccget

1191

atctgtectt
cttttgagtg
acaaatatta
tgtacatatg
ttaaccacac
cttacctgta
tecectovaa
teteatttga

aaaactatag

Homo Sapiens

variation

{1048} ..(1048)

tttttitaat
ctgaccteaa
cacegegoee
ggacttgect
gttagaaaac
tgotgtatgt
ctaatgaact
gatteocagg
gyagagtitt
ttettaatoa

cacaggectt

acttgtggge
tagtttggta
aagcaaggaa
agaaatoaag
agtectggay
ghagcocettat
actoectitte
ttgectotgea

ageotgtoag

BaySNP:11614, Ci0497T

ttttagtaga
gegatttgao
agtetggtta
togotataat
caacctgatt
atcatttagt
gaaaagtgag
gaaattaaga
ttaacttatg
gatactggaa

ctgttttata

(144)

ttctecatge
ttttgtaatt
aagtgtaact
ggatiagtge
gcagagatge
cectggteat
cttggocaag
gttgggaacg

caccaagoety

gacagtgttt
cacettgges
tgcagttagt
aaaacatago
ttaagatgat
tgtttggtgt
agtgaggtat
cttgtgacaa
cctaagetto
tatggaattt

tttattette

tgtgceaatg
gagagctcat
gaazcactge
aaccagtaga
agttacctac
ttggattttc
cetteatget
gagatcatet

aca

caccatgttg
toccaaagty
tgataccaga
ctotatecco
gaggtgaaga
tggttagaag
tttectteco
goccaaatga
aaattatatt
toaaaatoac

ctitttagia

JP 2004-154120 A 2004.6.3

getggetttte
ttcaaaageca
actttactgt
aagecattgaa
cotagotttt
agtibtgettt
tecceottte

tgaatgatgt

geceggetgyg
ctaggattac
gaggagtage
attataaaat
azaageagcet
aatoactett
tttttattta
agatattttg
aggcaataaa
aactcagaaa

ttoctecaaaa

360

420

480

540

600

660

72C

780

823

60
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ttaatoatea
atcgagagga
gggaggaatce
ageagettta
actggetocto
acgtgactet
agacagaatg
ctctctcéca

gecageotyy

<210> 80
<211> 488
<212> DNA

<213>

<220>
<22i>
<222>

<223>

<400> 80
ctggtggeac

tggagtgetyg
atgggggagg
cagctaagge
tttocctate
gaggoetgeott
cctecotgace
ggaggecooes

cogttotg

tegtacatgt
gagagaccet
agtctcaaga
ctggetgaac
cgeagoeage
ctetatggga
gaatacttct
ggecttaact

tactagggta

Homo Sapiens

variation

{Bg)..(89)

cgtgoacoty
agggactotyg
atggecacagt
atggcacoge
tgtaaattygy
agocacatgg
cttecatect

atgttgacag

gtacatttat
cagtteacet
geccagacctc
ageagetogy
ttocattgtt
ttgttietoet
cattcattyc
ggectaaata

gtatgattgt

BaySNP:11645, ABSG

gagateggoo
cetecaacrt
ggtcaagage
ttetgtectt
guacagtaaa
gaggtgetea
tcaggtgtee

accctettet

(145)

tottattatt
ctggaaggga
ctgaaaacct
gttageccat
gtetaggety
cotttbtbtd
tccagcaaag
aagtgggtgy

gtgatacasa

tgotgetoeg
caccaceato
acagactcta
totaggacet
tgtatggggt
gtaaaggaga
tgttgceccec

cotaccttgt

accacaagag
agttgttgta
gcagcgitge
coeogtgges
acagoetocoge
tittacattc
tgececctggt
cagetgooctt

gatgacaatyg

caacttoegac
pacacoceygy
gagactgtca
cggggtecet
cgoagggtgt
geaattetta
tecteceact

ttoeeagect

JP 2004-154120 A 2004.6.3

cettotgaty
catgagcacsa
tgagagaatc
aggtecatttg
acctactoaty
agttttcaga
gggcagagcet
cecagacagat

t

egotacggog
acaccoagty
gagctgacec
ctgggeccag
tgagtygacag
caggtgtotyg
gacaccctce

gactcotecctt

720

780

B40

lele)

260

1020

1080

1140
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<210> 81
<211> B4s
<212> DHNA
<213>

<220>
<221>
<222>

<223>

<400> 81
ctgoggtgea

cetgetggge
catgttgtee
atagccoage
ggagectgto
tgegtggtga
accccaagga
acgacaagce
ftattoetacgt
tgtegtaecee
catgaaaaac
gaggetgaga
gacaeacatet

tteecttitte

ggggtyg

<21¢> 82
<211> 832
<212> DNA

<213>

Homo Sapiens

variation

(375) .. {375}

gegtgygtog
agegtcatee
tgaggagete
ggtggggctyg

cagggoecagy

acacgacgec
tgtesgtgag
cocgoetacaco
geccgacatyg
tgtggeatea
ataggtagtg
ggtggatocac
ctgaaaaaaa

teaggggtea

Home Sapiens

BaySNP: 384, C375G

teatogotot
teteccacay

ctgcecccaga

gagaggggtc

cgetgeacty
ctoccegeocyg
tggcaacatg
ctgoactata
gtgaggcact
gctetgeaga
ctgggtgtgg
ctgagococag
EEEEEEEEL-EY

cacatggcega

(146)

CACYYCCCas
geaoeoteay
geecttgtgtg
tacgectgag
getcaggeot
atecteegttt
aggagttcta
agacggacye
gtageagteo
tgtcacatga
tggctecacge
gqagttgcecaga
cai:atgc:ctt;

ggaaggattt

actgtattog
gteceqggotg
tetcecctge
accacagece
goacggtggt
ccaggecate
cegectacgte
accgotocaac
catggoaote
ttaacatgge
ctgttateoco
cecaggcetgge
taggtaggga

gatgggatet

JP 2004-154120 A 2004.6.3

toagetogac
gtecteetga
actaccegge
gtotgtocea
ggagasgacy
tggatgatgg
gegeaggete
atocgeagosa
agggtgactc
agtgtgagyg
agcactttgg
cacatagtga
acoccagagy

cattgeaget

60

120

180

240

300

360

420

480
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<220>
<221>
<222>

<223>

<400> 82
tgaggateasa

aatggetgaa
aaagrtgtigo
getgtiatta
gtactgeoty
tggcagtcac
cagttgttita
aacatgttot
cggetgatea
toccttocatt

atgaatggaa

tggttettet

gagtattaaa

ceatagggac

<21G>» 83
<211> 582
<212>

<213>

<220>
221>
<2Z2Z>

<223>

DA

variation

{4023 .. (402)

gtaactigee
ttttgetgtt
tgacaaggty
tecaageaaat
goettgtatag
attatattta
tetttegote
gaaagegtgt
coecatcoccoeee
tgacactgty
aggoactgaa
aacttotatt
atgcettaag

cttaagtota

Homo Sapiens

variation

{404} .. (404)

BaySNP:542, A402G

aaggtcacag
teagtttete
azatacataa
ttgtatcaag
getgetggac
cectgtettet
catcaaccaa
catgaacacco
teeggtggtyg
aacacggcetg
aagtctgeac
ttaaagttaa
acatattatt

cgtaagaaac

BaySNP2290, A404G

(147)

agttcactta
cataataaaa
tttcacttto
tgttecocaca
aggeagagge
ggtattaage
gtcacaattyg
atgtoccaty
ctgaggaaca
goetggttotg
toteaaaata
tcettttgag
gatacttatt

aatgaacagt

ctactcagtyg
ggattattat
tgagtactta
catfcagoca
tecttettce
cgtzatttge
grgttgggag
ggtagcecga
cotggaagea
ccagagattc
caccectgac
attaggatte
atctgceage

gattgctact

JP 2004-154120 A 2004.6.3

agettgggta
agtaatacgt
agaacagtta
tgttgotgtg
taaaagecct
atgattgage
ggaatticte
gtcaaagatt
atcaaagaca
aagaagtgte
aagatagtet
agagcatctia

ctttagtaaa

ty

60
120
180
240
300
360
420
480
540
600
660
720
780

832

10

20

30

40
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L

<400> 83
atggcaattg

taaaagtett
teggagocaa
aaccttttag
tteteagaag
caatgagaaa
aagagtttet
ggactatgta
atcatttaat

ttggeaggta

<210> 84
<211> 549
«<212> DNA

<213>

<220>
<221>
222>

<223>

<400> 84
agtgettatt

ggaggggceac
tetgtgttea
taacttttgt
agagecattt
ccactgeatg
aaccogttgt
tcatgacgtyg
tgggetgeca

atgatgtte

ggagtaagac
accaaatttg
atgttettet
cttgagacte
tgacaaggat
tatoaggtta
gtttecacaaa
aattctactg
gacttcactc

cittatactg

Homo Sapiens

variation

(229) .. (229)

ggacagectt
gaggcecteeyg
tggeetggaa
gtttgtgtgy
tectitacac
ggctgtggge
tecotocegto
catgagaggg

ggttttgtec

tttttagtaa
attetggaac
catgaaggat
tatteactga
gggcctcaat
ctaattttte
cttetaaget
aagctgaaac

gggttgtigg

atggtgtgte

BaysSNP:2093, C229T

cagocogaaa
agetocaget
agagacttet
gatgatttat
ataactacac
tgggcctgtyg
tteagatget
ggaccctggt

ctgetogtte

(148)

agaaactaaa
acctatteta
ttgaaaacty
ttagattttt
ctoaattttt
ttectatttit
caccogtget
cattttggat
tggagaagat

aaaactggag

ggggcaaata
cegtteccaa
cccatageaa
ttaatttttt
ctgacaccag
gtgoctgecg
gagccaacty
goctecatette

aacagtgtga

cacaaagtea
tttoogtaaa
teocatgazaas
ttaaatactg
gtaatacatg
ctagtgecat
gagroetgttt
aacatcacte
geocaaacoay

ot

agagacoagt
ggatactegt
agaggetgtt
agtttoceoyt
getetgotgg
agtggtcact
cttggacage
tottgteatt

geatttgtot

JP 2004-154120 A 2004.6.3

ttagactotg
gatgatgaat
taacgcaate
atgggcoctga
ttcecatttge
ttecatgtgg
ttectgatgt
aaagraccca

gtecaatteeco

cocaggtgga
gaagacccoea
ataaaagcaa
ttgattgotyg
atgtgagttt
gtcagtggga
agcoagogoyg
catocaggea

ctgttateta

60

120

is0

240

3060

360

420

480

540

82

60

120

1890

240

300

360

420

480

540

549
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20
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210> 85
<211> 580
<212> DH2
<213>

<220>
<221>
<222>

<R223>

<400> 85
aaacagaaga

ctgacctgea
gtgattigtt
coccatetgt
gtascocagyy
aagattaaga
ggcaagagca
caaaatagag
aacagaagaa

tgegtggaty

<210> 86
<21i> 481
<212>

<213>

<220>
<22i>
222>

<RZ3>

DNA

Homo Sapiens

variation

{467) .. (467)

accacocage
gatgeatgag
atgcageatt
ttactegeat
atagagotbe
cecaagtget
cacagccaag
goccgaagas
gttoegggtyg

toacageaty

Homo Sapiens

variaticon

(266) .. (266}

BaySNP:11585, G467T

cgagacagas,
cetaataaat
attttgtecaa
attecaggtgt
agcaaagoot
cactacacgt
gcttgagaga
gaagggyggag
gaaaaaacaa

getgettgga

baySNP: 777, CR66T

(149)

gaacogoeea
gattattgtt
tagataactg
tecaacacaa
tegtgaageo
gattaagtga
tcaaggaagt
aagacagatt
ggataaatéc

agaattgcaa

GooAAYOGO
tgaggteact
atacaaactc
cettgtgaaa
cacagoetoag
agagcecagy
cttececggag
gggggtkgea
cgtggotggy

ggectttgog

JP 2004-154120 A 2004.6.3

geoteaaton
gatatttgag
atataaaagg
cacccactet
aRgagagaygs
catagectat
gaggagtgat
tecaggecagg

tggeggggag

1Y

120

1890

240

300

360

420

480

540

580

10

20

30

40
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<400>

acgeccccgoet
cecegecoeett
ctgogaggeo
aggagcoctag
tgcagecygy
tegecttggy
gaggecagygce

caccagagaa

t

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<400>

aaccacccta
caaaaaaaac
tetotteocee
ctgagecaca
aatattcate
tataaactoa
catactaate
aggaattata
agecattcaa

atgatitatc

B6

87
1161
DNA

Homo Sapiens

variation

(349) .. (349)

geggecegge
cegecetitca
cagetgtete
agaaggggec
aacteggato
gaggggagyy
tgggeceegayg

aggagogagc

ctgggggege
tteattetic
guagggeege
toegottcoa
agagcyggag
aggegggecyg
gaaggtgacy

ccctgccagyg

baySNP: 2000, C3497T

87

acectgactt
tcataceccec
acaacaatat
acocaaacaa
cctgtageat
gacacaaaca
ttagttaceg
tecttottyge
geaatccotat

ctacactcoca

cectaattee
attatgtaaa
tecatgtgect
cocagoetoto
tgttogttac
ttaatcagtt
ctaacaacct
tcatcagttyg
acaaccgtat

actecatgaga

(150)

cgegagetgg
ttteteocecag
tagectetget
tgogegagge
aggeectgty
ggtitigtoc
gteegegtet

cggtgacagg

ceecatectt
atccattgte
agaccaagaa
cotaagette
atggtecate
cttoaaatat
attocaacty
atgatacgec
cggoegatate

QECcaACaacaa

cgcggegoge
cgacaggoct
ggggcagygcec
acocacagac
JacooCcagyg
ctetetetga
caggcectege

tgtactctte

accacectey
gecatecacct
gttattatet
azactagact
atagaattet
ctacteatyt
ttecatogget
cgagcagatg
ggtttecatee

atagcoctte

JP 2004-154120 A 2004.6.3

cccgoeccte
cggotgggag
aggaggatgt
coaaacuags
acactggtgg
ggoctgeatt
gaatgageag

tcagtgcega

ttaaccctaa
ttattatcag
cgaactgaca
actitctocat
cactgtgata
tectaattac
gagagggegt
ccaagacago
togecttage

taaacgctaa

60

120

ise

2490

300

360

429

480

481

&0

120

180

240

300

360

420

480

540

800

10

20

30

40
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teoccaagecte accccactac taggecteot cctageagea goaggeaaat cagoccaatt 660
aggtcteocac ccectgacteoc coteagocat agaaggococe accccagtot cagocctact 720
ccactcaage actatagttg tageaggaat ctteottacte atccgettec acceccctage 780
agaaaatage ccactaatoce aaactoctaac actatgetta ggegeotatca cecactotgtt B840
cgeageagte tgegcoccctta cacaaaatga catcaaaaaa ategtagoet teteccactte 900
aagtcaacta ggactcataa tagttacaat cggoatcaac caaccacace tageocaticct 260

geacatotgt accoacgect tettecaaage catactattt atgtgeteeg ggtoecatcat 1020
cocacaacctt aacaatgaac aagatattog aaaasatagga ggacitactca amaccatace 108¢C

tetecacttea acctecctea ccattggeag cctageatta goaggaatac ctttecteac 1140

aggtttetac tocaaagace a 1161
<210> B8

<211i> 588

<212> DRA

<213> Homo Sapiens

<220>
<221> wariation
CE22> {272y .. (272)

<223> baySNP: 2297, C272T

<400> 88
ageactttyy

gtcaacatgy
gggcacetgt
ggcagaggtt
gactecatet
tttottoecat
ttaazaaatg
ctactocteoe
cageotgeay

actacagtca

gaggctgaag
ggaaaceata
aatcccaget
geagtaaget
caaaaagaan
cttttttcea
atactegtat
aaagcttaca
tgtggugeca

aaacaaggga

tgggtggage
tctetactaa
actcaggagg
gagatggege
aagoecaatge
gttttgcaca
catgectatt
atacagcctg
aacagtgage

acattttate

acctcaggte
aaatacaazaa
ctgaggeagy
tgttgeacte
ayggoagatt
tttaaagata
aatttgeaty
ttcatgggge
tacagaagty

atggageatt

aggagttcaa
aattagocag
aaaategett
cagoctgggt
ataatttaag
coetiatigt
gttttecage
agagageooa
ccteattagg

gggatattct

gaccageetyg
teatggtggt
gaacceggga
ggcagagtyga
caactgaaaa
cacatgettt
taaacaaaac
goctagtgag
gactectggt

aggaacas

60
120
180
240
300
360
420
480
540

538

30

40
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-

<210> 8%
<211> 640
<212> DNA
<213> Hono
<220>
<221> wari
<222> (431
<223>

<400> 8BS
tgotaaagga

atatgggtge
aatgggtete
tgtgatecatg
ctgaagatto
ctetgtecee
cagaatattc
gagggatgag
togtgtgteo
caagttettt

ajacaazaac

<210> 9C
<211i> 1020
<212> DNA

213> Homo

Sapiens

ation

}.. (491}

atgtttitta
attcagatgt
taatectgtyg
ctatiggatg
tettiactge
aggctcoaaca
ctatgggace
aacagagaga
yatacattge
tgtgtitgty

ccaagtegta

Sapiens

bhaySNP: 1583, C4SLT

atotgacttt
gtgtgtgaca
tgtgaccaac
taatgcagoec
acogetgetga
aggygetttea
tgcactgtea
aatatattca
catcaactit
cttttotggt

tectcagaaca

(152)

tataggaacea
gggaaggagce
actgctetge
ageattacat
aectggtget
cttgecatty
tgggtattaa
taatttactt
gtticcteat
gtttgataat

ctagctette

gttggaaact
agataagtac
gtatttatte
gteageaage
caatttotga
cagaaggtoe
ceacagatte
tatgacctag
ctocaaataaa

tocaggattet

JP 2004-154120 A 2004.6.3

ggagacagte
ageatateag
ctattgatgg
atgeaacttc
tgcotetoteot
tgttattcaa
tgectgectct
aaggaaactg
gtoectttoag

tecagatgcasa

60

120

180

240

300

360

420

480

540

6C0

640

10

20

30
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<220>
<221>
<222>

<223>

<408> 90
tggggazaca

ttgtoccata
gactggggcet
cactgcaagt
cctittetgga
geocgocagyg
tgggttagge
geactaccge
cttgggcetge
goccacetge
goeetgagteoo
gggggccgeg
cctecateotea
ggggetgece
agetgtiacy
tgettecage

gggacacagg

<216> 91
<211> 723
<212> DNA

<213>

variation

(773) .. (773)

attcacatct
ctgcasacgs
gggcagetge
gactgetigg
gocagagcoaag
tctocagaas
togeaccacse
ggctgctgag
tgtgccagea
tectgeaget
gaagagetet
ggggcaggcea
aacacgtect
cttggtgtgg
aaggtgggge
tigeaaacoe

agctggececa

Homo Sapiens

BaySNP 5093, A773G

ttetecaatet
ggaaagcoaga
acggcaggyge
agcccaggea
gcacacataa
catoccagao
ccagacetgyg
ggacacgggyg
atecccgectce
cegecagceet
cocteactgot
gegeeggtge
geggcagaac
goeccteagyy
taggaggaga
tecotecoca

cagectecctt

(153)

gacctcaaga
gaaggggygayg
coteaggace
ctactgtgge
ccacacatga
acgtgtoooe
ggagggcact
cagaggaagg
ageocctgaa
ggtggoaoge
acggotgeto
ctecacggge
agaggetgec
tttetgaggt
cagggtooccg
ggcaatteet

cagcaactcc

cagotcagag
gaagoacage
ctggageety
ctetgcaagt
ccectgaget
goagooacce
cegagtgtet
aaccatgcaa
ccccacccaa
tecteoctcog
teagogueoct
toatetggea
ctgaagacat
geccctgagy
cotgooctgag
gcggacagge

atgagceete

JP 2004-154120 A 2004.6.3

tgggtgacat
ctggoagedyg
cacaceacee
gecctcacagg
cocaccetgag
acgtgtgetyg
ttacggggasa
agggacggac
gcatgecagt
agteccgaget
tgotoeaccat
tettggeaaa
ggrtgeeccat
cagcacccac
gggetgtggt
ctgggaagag

tectagaagat

60

120

180

2490

300

360

4290

480

540

600

660

720

780

840

900

960

1020

10

20

30

40
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C

cagggagoee
geoaceccag
cageagoecea
ttecaggtggt
gegggygcgygy
cocccgagaga
gcagagggag
atgtgtgaca
aaccaaacco
gggaccgaygy
cgggeageos

gacgetoagy

<220>

<221> wvariation
<222>  {307)..(307)
<223> bay3NP: 1275, C307G
<400> 91

ctgaagtgty aggcecaacac
agggcteaag gtitggcotga
geceorggea geagaacoay
accottggga ggaagagacqg
agagagagag agagcagtga
gggagasage acccocogac
tocagagaaac cccaaggtga
aatcatggea gaaacagaga
gagacagaga agga’accaa
tocaggcage aggtgecagga
grtagtcoaaa goacgaagea
tgtgeggage coctggecey
tge

<210> 92

<211> 963

<212> DHA

<213> Homo Saplens
<220>

<221> variation
<222> {317)..(31N
<223> DbaySNP:1668, C317T
<220>

<221> misc feature

(154)

ctaggggaga
cagececeat
agasaggagga
gtcatgggga
gcacgcggeg
gagatcgaca
aAcagagagag
gagacaatga
accaaggeoc
ceccagygcaga
aaggagatgy

tocttttata

acagagttga
tatcotgety
ggtgtagggt
gaacetgeag
gaagacagac
gagaaggygga
acaggaagdg
gactgacaga
aggocaaggc
gggcaggaca
ggcaggagaa

aagaaccgga

JP 2004-154120 A 2004.6.3

ggggggcetcet
ccteacctgg
gatgecacac
agaaagagag
ctececegecet
caagatgcag
aacagagagyg
tggagagtea
aggccegggga
ctgctygacy
cotecacoetge

ttggcaacet

60

120

180

240

300

360

420

480

540

600

660

720

723

10

20

30

40
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O

<222»

(561)..(5e7)

<223> n; Unsure

«220>
<221>
<222>

<223>

<220>
<221>
<222>

<223>

<220>
<221>
<222>

<223>

220>
<2Z1>
<Z22>

<223>

<400> 82
geatecactga

ggggcccaag
ttgectaace
cceoataaggt
cagtcaccag
agtcactcag
cagcagggas

catecataaa

misc feature
(559) .. ({559}

n: Unsure

misc feature
{572) ..(574)

n: Unsure

misc_feature
(576) .. {577)

n: Unsure

misc_feature
(722} ..({712)

n: Unsure

caagatghtto
ctgggagaad
tettggtgge
tatgggaggg
tgagctcaga
caaataytta
ceagacggac

cagatctaaa

tgtgetggea
tgagttgtge
toagtitett
ttaaatgaag
tagecagcaag
ttgagcgect
aatgtetgty

acageaatee

(155)

agtotgtgea
ctgggtteaa
acctoctgtaaa
tagtatatat
aggotgeggg
atcacgtice
cecteagaga

stgacecagty

gggegggcetg
gecatgtgac
atggaggtaa
taatgtactt
tagggaaatg
aggecagegtt
getteotteo

ctgtgaagaa

JP 2004-154120 A 2004.6.3

agggaacagf
tttgageaag
aagtototat
ggeatagtat
ceattecatte
ctagggtata

taggagggea

aatgaagcac

60

120

180

240

300

360

420

480

10

20

30

40
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agggagagag
catatototg
cottoctaas
taggaagget
cttgtecottt
cataaggggce
aggetacgea

aaa

<210> 63
<21i> 500
<212> DN

<213>

<220>
<221>
<R222>

223>

<400> 93
acgoecectygyg

gegaagoooe
ettettgett
actagocoaga
cageagtega
ceogetgeoa
getggagtea
ggaaccageg

teasaagttt

<210> 954

<211> 851

baysSNP:

aacggotgat
gaggggcang
aaaccaaaat
tgaggcggag
ttgectteea
cagaaatgct

agggecegec

Homo Sapiens

variation

{225) .. (225)

11248,

cctoecacce
gyctecetga
getatagtta
cacggetgaa
gtgageoggt
ggagagotgoe
ccacccgaga
ggagcageag

stagacgoge

gaagtgggot
NANNNNNaac
taactgggeo
aatoeggotga
ctgggtaace
cggaaaggte

cttttttgtg

C225T

tcoaacocoa
gttgaacage
gaaaaaaata
ggaaagctaa
cgoetttggta
caggtaggac
ggeatcegecyg

gaggagetge

(156)

tetaaatagy
cnnnoennggg
tggggaccca
cocacggage
tgeccgactec
cccataatgg

gegoacccec

aaaagctctg
acttggegac
tatatatatg
ctoecctgac
agattittece
ggcgggeasa
totggegtty

gggactoegtt

gtyggecagac
caccacgggc
tgocttgtgt
ggaggttgaa
ttgtttgttt
cactcttgee

tgtggegatyg

gaageegayg
ageceggtgeg
catoctacocyg
gogaygocas
tococttacoe
gegettctte
gtgtaetgage

tgococgagget

JP 2004-154120 A 2004.6.3

caggetgggt
AaaaaCCCOge
tgcactttet
tnagettaaa
gccaattatt
cggettgtge

aacgtoctaa

gagggacgga
cgooctgeea
goegoeccaata
goganagaat
ticaactoct
aagtteoetge
agaagccgca

cgtgttetge

540

800

660

720

780

840

s6o

803

60

120

180

240

300

360

420

480

500
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<212> DNA

<213>

<220>
<221>
<222Z>

<Z223>

<40C>»> G4
ctgegottge

cgogatotot
geggoeggog
gtectecateat
gegecetyygy
gttatgecaa
cettoegeeg
coogoeagye
ggetttgeca
gggaagcatg
tgggatgget
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Single Nucleotide Polvmorphisms predicting Cardiovascular Disease and Medi-

cation Efficacy

Technical Field

This invention relates to genetic polymorphisms useful for assessing cardiovascular
risks in humans, including, but not limited to, atherosclerosis, ischemia/reperfusion,
hypertension, restenosis, arterial inflammation, myocardial infarction, and stroke.
Specifically, the present invention identifies and describes gene variations which are
individually present in humans with cardiovascular disease states, relative to humans
with normal, or non-cardiovascular disease states, and/or in response to medications
relevant to cardiovascular disease. Further, the present invention provides methods
for the identification and therapeutic use of compounds as treatments of cardio-
vascular disease. Moreover, the present mmvention provides methods for the
diagnostic monitoring of patients undergoing clinical evaluation for the treatment of
cardiovascular disease, and for monitoring the efficacy of compounds in clinical
trials. Still further, the present invention provides methods to use gene variations to
predict personal medication schemes omitting adverse drug reactions. Additionally,
the present invention describes methods for the diagnostic evaluation and prognosis
of various cardiovascular diseases, and for the identification of subjects exhibiting a

predisposition to such conditions.

Background of the Invention

Cardiovascular disease is a major health risk throughout the industrialized world.

Cardiovascular diseases include but are not limited by the following disorders of the
heart and the vascular system: congestive heart failure, myocardial infarction, athero-
sclerosis, ischemic diseases of the heart, coronary heart disease, all kinds of atrial and
ventricular arrthythmias, hypertensive vascular diseases and peripheral vascular dis-

€ases.
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Heart failure is defined as a pathophysiologic state in which an abnormality of
cardiac function is responsible for the failure of the heart to pump blood at a rate
commensurate with the requirement of the metabolizing tissue. It includes all forms
of pumping failure such as high-output and low-output, acute and chronic, right-sided

or left-sided, systolic or diastolic, independent of the underlying cause.

Myocardial infarction (MI) is generally caused by an abrupt decrease in coronary
blood flow that follows a thrombotic occlusion of a coronary artery previously
narrowed by arteriosclerosis. MI prophylaxis (primary and secondary prevention) is

included as well as the acute treatment of MI and the prevention of complications.

Ischemic diseases are conditions in which the coronary flow is restricted resulting in
an perfusion which is inadequate to meet the myocardial requirement for oxygen.

This group of diseases include stable angina, unstable angina and asymptomatic

ischemia.

Arrhythmias include all forms of atrial and ventricular tachyarrhythmias (atrial
tachycardia, atrial flutter, atrial fibrillation, atrio-ventricular reentrant tachycardia,
preexitation syndrome, ventricular tachycardia, ventricular flutter, ventricular fibril-

lation) as well as bradycardic forms of arrhythmias.

Hypertensive vascular diseases include primary as well as all kinds of secondary

arterial hypertension (renal, endocrine, neurogenic, others).

Peripheral vascular diseases are defined as vascular diseases in which arterial and/or
venous flow is reduced resulting in an imbalance between blood supply and tissue
oxygen demand. It includes chronic peripheral arterial occlusive disease (PAOD),
acute arterial thrombosis and embolism, inflammatory vascular disorders, Raynaud’s

phenomenon and venous disorders.
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Atherosclerosis, the most prevalent of vascular diseases, is the principal cause of
heart attack, stroke, and gangrene.of the extremities, and thereby the principal cause
of death. Atherosclerosis is a complex disease involving many cell types and
molecular factors (for a detailed review, see Ross, 1993, Nature 362: 801-809 and
Lusis, A. J., Nature 407, 233-241 (2000)). The process, in normal circumstances a
protective response to 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. 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.

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 lipoprotein (LDL). These oxidized LDLs are then taken
up in large amounts by the monocytes through scavenger receptors 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.

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 Jocal inflammation which can eventually
lead to smooth muscle cell proliferation and migration, and the formation of a fibrous
plaque. Such plaques occlude the blood vessel concerned and thus restrict the flow of

blood, resulting in ischemia.



T e T e T e T e T e T e B e T e O e, TR e R e T e, T e, O e, T e, T e T e, T e, IO e IO e T e T e N e B e B R e T e T e T e T e T e T e T e T s T s B e Y s B e e R e T e R

O

(162) JP 2004-154120 A 2004.6.3

Ischemia is a condition characterized by a lack of oxygen supply in tissues of organs
due to inadequate perfusion. Such inadequate perfusion can have number of natural
causes, including atherosclerotic or restenotic lesions, anemia, or stroke, to name a
few. 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 cardio-
vascular tissue, such as in ischemic heart disease. Ischemia may occur in any organ,

however, that is suffering a lack of oxygen supply.

The most common cause of ischemia in the heart is atherosclerotic disease of
epicardial coronary arteries. By reducing the lumen of these vessels, atherosclerosis
causes an absolute decrease in myocardial perfusion in the basal state or limits
appropriate increases in perfusion when the demand for flow is augmented. Coronary
blood flow can also be limited by arterial thrombi, spasm, and, rarely, coronary
emboli, as well as by ostial narrowing due to luetic aortitis. Congenital abnormalities,
such as anomalous origin of the left anterior descending coronary artery from the
pulmonary artery, may cause myocardial ischemia and infarction in infancy, but this
cause is very rare in adults. Myocardial ischemia can also occur if myocardial oxygen
demands are abnormally increased, as in severe ventricular hypertrophy due to
hypertension or aortic stenosis. The latter can be present with angina that is
indistinguishable from that caused by coronary atherosclerosis. A reduction in the
oxygen-carrying capacity of the blood, as in extremely severe anemia or in the
presence of carboxy-hemoglobin, is a rare cause of myocardial ischemia. Not
infrequently, two or more causes of ischemia will coexist, such as an increase in
oxygen demand due to left ventricular hypertrophy and a reduction in oxygen supply

secondary to coronary atherosclerosis.

The foregoing studies are aimed at defining the role of particular gene variations
presumed to be involved in the misleading of normal cellular function leading to
cardiovascular disease. However, such approaches cannot identify the full panoply of

gene variations that are involved in the disease process.
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At present, the only available treatments for cardiovascular disorders are pharma-
ceutical based medications that are not targeted to an individual‘s actual defect;
examples include angiotensin converting enzyme (ACE) inhibitors and diuretics for
hypertension, insulin supplementation for non-insulin dependent diabetes mellitus
(NIDDM), cholesterol reduction strategies for dyslipidaemia, anticoagulants, 3
blockers for cardiovascular disorders and weight reduction strategies for obesity. If
targeted treatment strategies were available it might be possiblé to predict the
response to a particular regime of therapy and could markedly increase the effective-
ness of such treatment. Although targeted therapy requires accurate diagnostic tests
for disease susceptibility, once these tests are developed the opportunity to utilize
targeted therapy will become widespread. Such diagnostic tests could initially serve
to identify individuals at most risk of hypertension and could allow them to make
changes in lifestyle or diet that would serve as preventative measures. The benefits
associated by coupling the diagnostic tests with a system of targeted therapy could
include the reduction in dosage of administered drugs and thus the amount of
unpleasant side effects suffered by an individual. In more severe cases a diagnostic
test may suggest that earlier surgical intervention would be useful in preventing a

further deterioration in condition.

It is an object of the invention to provide genetic diagnosis of predisposition or
susceptibility for cardiovascular diseases. Another related object is to provide
treatment to reduce or prevent or delay the onset of disease in those predisposed or
susceptible to this disease. A further object is to provide means for carrying out this

diagnosis.

Accordingly, a first aspect of the invention provides a method of diagnosis of disease
in an individual, said method comprising determining one, various or all genotypes in

said individual of the genes listed in the Examples.

In another aspect, the invention provides a method of identifying an individual
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predisposed or susceptible to a disease, said method comprising determining one,

various or all genotypes in said individual of the genes listed in the Examples.

The invention is of advantage in that it enables diagnosis of a disease or of certain
disease states via genetic analysis which can yield useable results before onset of
disease symptoms, or before onset of severe symptoms. The invention is further of
advantage in that it enables diagnosis of predisposition or susceptibility to a disease

or of certain disease states via genetic analysis.

The invention may also be.of use in confirming or corroborating the results of other
diagnostic methods. The diagnosis of the invention niay thus suitably be used either
as an 1solated technique or in combination with other methods and apparatus for
diagnosis, in which latter case the invention provides a further test on which a

diagnosis may be assessed.

The present invention stems from using allelic association as a method for geno-
typing individuals; allowing the investigation of the molecular genetic basis for
cardiovascular diseases. In a specific embodiment the invention tests for the poly-
morphisms in the sequences of the listed genes in the Examples. The invention
demonstrates a link between this polymorphisms and predispositions to cardio-
vascular diseases by showing that allele frequencies significantly differ when
individuals with “bad” serum lipids are compared to individuals with “good” serum

levels. The meaning of “good and bad” serum lipid levels is defined in Table 1.

Certain disease states would benefit, that is to say the suffering of the patient may be
reduced or prevented or delayed, by administration of treatment or therapy in advance
of disease appearance; this can be more reliably carried out if advance diagnosis of

predisposition or susceptibility to disease can be diagnosed.
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Detailed Description of the Invention

The present invention is based at least in part on the discovery that a specific allele of

a polymorphic region of a so called "candidate gene" is associated with CVD.

"Candidate gene” as used herein includes genes that can be assigned to either normal
cardiovascular function or to metabolic pathways that are related to onset and/or
progression of cardiovascular diseases. As the development of cardiovascular
diseases is not completely understood, the term "candidate gene" may also comprise

genes with presently unknown function.

For the present invention the following candidate genes were analyzed:
-Genes found to be expressed in cardiac tissue (Hwang et al., Circulation 1997,

96:4146-4203).

-Genes from the following metabolic pathways and their regulatory elements:

Lipid metabolism
Numerous studies have shown a connection between serum lipid levels and
cardiovascular diseases. Candidate genes falling into this group include but are not

limited by genes of the cholesterol pathway, apolipoproteins and their modifiying

factors.

Coagulation
Ischemic diseases of the heart and in particular myocardial infarction may be caused
by a thrombotic occlusion. Genes falling into this group include all genes of the

coagulation cascade and their regulatory elements.

Inflammation
Complications of atherosclerosis are the most common causes of death in Western
societies. In broad outline atherosclerosis can be considered to be a form of chronic

inflammation resulting from interaction modified lipoproteins, monocyte-derived
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macrophages,T cells, and the normal cellular elements of the arterial wall. This
inflammatory process can ultimately lead to the development of complex lesions, or
plaques, that protrude into the arterial lumen. Finally plaque rupture and thrombosis

result in the acute clinical complications of myocardial infarction and stroke (Glass et

al., Cell 2001, 104:503-516).

It follows that all genes related to inflammatory processes, including but not limited

by cytokines, cytokine receptors and cell adhesion molecules are candidate genes for

CVD.

Glucose and energy metabolism

As glucose and energy metabolism is interdependent with the metabolism of lipids
(see above) also the former pathways contain candidate genes. Energy metabolism in
general also relates fo obesity, which is an independent risk factor for CVD
(Melanson et al., Cardiol Rev 2001 9:202-207). In addition high blood glucose levels
are associated with many microvascular and macrovascular complications and may
therefore affect an individuals disposition to CVD (Duckworth, Curr Atheroscler Rep
2001, 3:383-391).

Hypertension

As hypertension is an independent risk factor for CVD, also genes that are involved
in the regulation of systolic and diastolic blood pressure affect an individuals risk for
CVD (Safar, Curr Opin Cardiol 2000, 15:258-263). Interestingly hypertension and
diabetes (see above) appear to be interdependent, since hypertension is approximately
twice as frequent in patients with diabetes compared with patients without the
discase. Conversely, recent data suggest that hypertensive persons are more pre-
disposed to the development of diabetes than are normotensive persons (Sowers et

al., Hypertension 2001, 37:1053-1059).
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Unclassified genes

As stated above, the mechanisms that lead to cardiovascular diseases are not
completely elucidated. Hence also candidate genes were analysed, which could not
be assigned to the above listed categories. The present invention is based at least in
part on the discovery of polymorphisms, that lic in genomic regions of unknown

physiological function.
Results

Afier conducting an association study, we surprisingly found polymorphic sites in a
number of candidate genes which show a strong correlation between healthy and
CVD prone individuals. "Healthy" as used herein refers tb individuals that neither
suffer from existing CVD, nor exihibit an .increased risk for CVD through their
serum lipid level profile. "CVD prone" as used herein refers to individuals with
existing CVD and/or a serum lipid profile that confers a high risk to get CVD (see
Table 1 for definitions of healthy and CVD prone serum lipid levels). Polymorphic
sites in candidate genes that were found to be significantly associated with "healthy"
or "CVD prone" phenotypes will be refered to as "CVD associated SNPs" (CA
SNPs). The respective genomic loci that harbour CA SNPs will be refered to as
"CVD associated genes" (CA genes), irrespective of the actual function of this gene

locus.
In particular we surprisingly found CA SNPs in the following genes:
Apolipoprotein E

Chylomicron remnants and very low density lipoprotein (VLDL) remnants are
rapidly removed from the circulation by receptor-mediated endocytosis in the liver,
Apolipoprotein E, a main apoprotein of the chylomicron, binds to a specific receptor
on hver cells and peripheral cells. ApoE is essential for the normal catabolism of

triglyceride-rich lipoprotein constituents. The APOE gene is mapped to chromosome
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19 in a cluster with APOC! and APOC2. Defects in apolipoprotein E result in
familial dysbetalipoproteinemia, or type III hyperlipoproteinemia (HLP III), in which
increased plasma cholesterol and triglycerides are the consequence of impaired

clearance of chylomicron and VLDL remnants.

Apolipoprotein ¢ receptor 2 (low density lipof)rotein receptor-related protein 8,
LPRS)

This gene encodes an apolipoprotein E receptor, a member of the low density
lipoprotein receptor (LDLR) family. Apolipoprotein E isa small lipophilic plasma
protein and a component of lipoproteins such as chylomicron remnants, very low
density lipoprotein (VLDL), and high density lipoprotein (HDL). The apolipoprotein
E receptor is involved in cellular recognition and internalization of these lipoproteins.
Alternative splicing generates three transcript variants for this gene; additional

variants have been described, but their full length nature has not been determined.

Diazepam binding inhibitor, Endozepine
Diazepam binding inhibitor (acyl-CoA-binding protein); binds and induces medium-

chain acyl-CoA ester synthesis

Nonmuscle type myosin heavy chain 9
Non-muscle myosin heavy chain 9; motor protein that provides force for muscle
contraction, cytokinesis and phagocytosis; contains an ATPase head domain and a

rod-like tail domain

Apolipoprotein A-I and C-III genomic locus

APOA1 promotes cholesterol efflux from tissues to the liver for excretion.
Apolipoprotein A-I is the major protein component of high density lipoprotein (HDL)
in the plasma. Synthesized in the liver and small intestine, it consists of two identical
chains of 77 amino acids; an 18-amino acid signal peptide is removed co-
translationally and a 6-amino acid propeptide is cleaved post-translationally. Varia-

tion in the latter step, in addition to modifications leading to so-called isoforms, is
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responsible for some of the polymorphism observed. APOA1 is a cofactor for
lecithin cholesterolacyltransferase (LCAT) which is responsible for the formation of
most plasma cholesteryl esters. The APOAI, APOC3 and APOA4 genes are closely
linked in both rat and human genomes. The A-I and A-IV genes are transcribed from
the same strand, while the C-III gene is transcribed convergently in relation to A-L
Defects in the apolipoprotein A-1 gene are associated with HDL deficiency and

Tangier disease.

Apolipoprotein C-III is a very low density lipoprotein (VLDL) protein. APOC3
inhibits lipoprotein lipase and hepatic lipase; it is thought to delay catabolism of
triglyceride-rich particles. The APOA1, APOC3 and APOA4 genes are closely linked
in both rat and human genomes. The A-I and A-1V genes are transcribed from the
same strand, while the A-1 and C-III genes are convergently transcribed. An increase

in apoC-III levels induces the development of hypertriglyceridemia.

Apolipoprotein B

Apolipoprotein B (ApoB) is the main apolipoprotein of chylomicrons and low
density lipoproteins (LDL). The protein occurs in the plasma in 2 main isoforms,
apoB-48 and apoB-100. The first is synthesized exclusively by the gut, the second by
the liver. The intestinal (B-48) and hepatic (B-100) forms of apoB are coded by a
single gene and by é single mRNA transcript larger than 16 kb. The 2 proteins share a
common amino terminal sequence, In the ApoB-100 1soform the precursor has 4,563
amino acids, and the mature apoB-100 has 4,536 amino acid residues. Mature,
circulating B-48 is homologous over its entire length (estimated to be between 2,130
and 2,144 amino acid residues) with the amino-terminal portion of B-100 and
contains no sequence from the carboxyl end of B-100. From structural studies, it is
thought that apoB-48 represents the amino-terminal 47% of apoB-100 and that the
carboxyl terminus of apoB-48 is in the vicinity of residue 2151 of apoB-100.
Apolipoprotein B-48 may be the product of an intestinal mRNA with an in-frame
UAA stop codon resulting from a C-to-U change in the codon CAA encoding
GIn(2153) in apoB-100 mRNA. Since only the sequence that codes B-100 is present
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in genomic DNA, this presents the possibility of an organ-specific introduction of a
stop codon to an mRNA and the change from CAA to UAA of codon 2153 of the

message as a unique RNA editing process.

LIM domain kinase 1

There are approximately 40 known eukaryotic LIM proteins, so named for the LIM
domains they contain. LIM domains are highly conserved cysteine-rich structures
containing 2 zinc fingers. Although zinc fingers usually function by binding to DNA.
or RNA, the LIM motif probably mediates protein-protein interactions. LIM kinase-1
and LIM kinase-2 belong to a small subfamily with a unique combination of 2 N-
terminal LIM motifs and a C-terminal protein kinase domain. LIMK1 is likely to be
a component of an intracellular signaling pathway and may be involved in brain
development. LIMKI hemizygosity is implicated in the impaired visuospatial
constructive cognition of Williams syn.drome. Two splice variant have been

identified.

Thermostable phenol sulfotransferase (STP2)

Sulfonation is an important pathway in the biotransformation of many drugs,
xenobiotics, neurotransmitters, and steroid hormones. The phenol sulfotransferase
STP2 maps to chromosome 16 (Dooley and Huang, 1996) and preferentially

catalyzes the sulfonation of 'simple' planar phenols.

Low Density Lipoprotein Receptor

The low density lipoprotein receptor (LDLR) gene family consists of cell surface
proteins involved in receptor-mediated endocytosis of specific ligands. Low density
lipoprotein (LDL) is normally bound at the cell membrane and taken into the cell
ending up in lysosomes where the protein is degraded and the cholesterol is made
available for repression of microsomal enzyme 3-hydroxy-3-methylglutaryl coen-
zyme A (HMG CoA) reductase, the rate-limiting step in cholesterol synthesis. At the

same time, a reciprocal stimulation of cholesterol ester synthesis takes place.
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[
. Mutations in the LDL receptor (LDLR) gene cause the autosomal dominant disorder,

[ familial hypercholesterolemia.

ATP-binding cassette, sub-family B (MDR/TAP), member 1

The membrane-associated protein encoded by this gene is a member of the
superfamily of ATP-binding cassette (ABC) transporters. ABC proteins transport
various molecules across extra- and intra-cellular membranes. ABC genes are
divided into seven distinct subfamilies (ABC1, MDR/TAP, MRP, ALD, OARBP,
GCN?20, White). This protein is a member of the MDR/TAP subfamily. Members of
the MDR/TAP subfamily are involved in multidrug resistance. The protein encoded
by this gene is an ATP-dependent drug efflux pump for xenobiotic compounds with
broad substrate specificity. It is responsible for decreased drug accumulation in
multidrug-resistant cells and often mediates the development of resistance to

anticancer drugs. This protein also functions as a transporter in the blood-brain

barrier.

Annexin VI (Calphobindin IT)

Annexin VI belongs to a family of calcium-dependent membrane and phospholipid
binding proteins. Although their functions are still not clearly defined, several
members of the annexin family have been implicated in membrane-related events
along exocytotic and endocytotic pathways. The annexin VI gene is approximately
60 kbp long and contains 26 exons. It encodes a protein of about 68 kDa that consists
of eight 68-amino acid repeats separated by linking sequences of variable lengths. It
is highly similar to human annexins | and II sequences, each of which contain four
such repeats. Exon 21 of annexin VI is alternatively spliced, giving rise to two
isoforms that differ by a 6-amino acid insertion at the start of the seventh repeat.
Annexin VI has been implicated in mediating the endosome aggregation and vesicle
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Protein C inhibitor (PCI-B)

Marlar and Griffin (J. Clin. Invest. 1980, 66: 1186-1189) identified in normal plasma
a protein inhibitor of activated protein C. They showed, furthermore, that this
inhibitor is deficient in combined factor V and VIII deficiency. Activated protein C is

a potent anticoagulant.

Protein C inhibitor (plasminogen activator inhibitor III); may be a serine protease

inhibitor; member of the serpin family of serine protease inhibitors.

NADH dehydrogenase 5 .
Subunit of NADH-ubiquinone oxidoreductase (complex I); transports electrons from

NADH to ubiquinone.

Lysosomal alpha-glucosidase (acid maltase)

This gene encodes acid alpha-glucosidase, which is essential for the degradation of
glycogen to glucose in lysosomes. Different forms of acid alpha-glucosidase are
obtained by proteolytic processing. Defects in this gene are the cause of glycogen
storage disease I, also known as Pompe's disease, which is an autosomal recessive

disorder with a broad clinical spectrum.

in classic cases of Pompe disease, affected children are prostrate and markedly
hypotonic with large hearts. The tongue may be enlarged. The liver is rarely enlarged
(except as a result of heart failure), and hypoglycemia and acidosis do not occur as
they do in type I glycogen storage disease. Death usually occurs in the first year of

life in the classic form of the disorder and cardiac involvement is striking.

Interleukin 6
Interleukin 6 (interferon-beta 2); induces the maturation of B cells into

immunoglobulin-secreting cells.



m —m —m ~—= = @ @ @ @ @ @ @ @ @ o™@ @A ™@ & & & & & /& /& /s /&, M/, M/, /e o/, /e /e o/ /e e /e /e e /e e e e

O

(173) JP 2004-154120 A 2004.6.3

Fibrinogen gamma chain/fibrinogen alpha chain genes

The protein encoded by these genes is fibrinogen, a blood-borne glycoprotein
comprised of three pairs of nonidentical polypeptide chains. Following vascular
injury, fibrinogen is cleaved by thrombin to form fibrin which is the most abundant
component of blood clots. In addition, various cleavage products of fibrinogen and
fibrin regulate cell adhesion and spreading, display vasoconstrictor and chemotactic
activities, and are mitogens for several cell types. Mutations in this gene lead to
several disorders, including dysfibrinogenemia, hypofibrinogenemia and thrombo-

philia. Alternative splicing results in two isoforms, varying in the carboxy-terminus.

Paraoxonase 2 (PON2)
Paraoxonase/arylesterase 2; possibly functions in protecting low density lipoprotein
against oxidative modification; member of a family that hydrolyzes toxic organo-

phosphates.

Defensin, alpha 6

Defensins are a family of microbicidal and cytotoxic peptides thought to be involved
in host defense. They are abundant in the granules of neutrophils and also found in
the epithelia of mucosal surfaces such as those of the intestine, respiratory tract,
urinary tract, and vagina. Members of the defensin family are highly similar in
protein sequence and distinguished by a conserved cysteine motif. Several alpha
defensin genes appear to be clustered on chromosome 8. The protein encoded by this
gene, defensin, alpha 6, is highly expressed in the secretory granules of Paneth cells

of the small intestine, and likely plays a role in host defense of human bowel.
Tetracycline transporter-like protein
Cardiac beta myosin heavy chain, myosin, heavy polypeptide 7

MYH?7 encodes the cardiac muscle beta {or slow) isoform of myosin. Changes in the

relative abundance of MYH7 and MYH®6 (the alpha, or fast, isoform of cardiac
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Emyosin heavy chain) correlate with the contractile velocity of cardiac muscle.

. Mutations in MYH?7 are associated with familial hypertrophic cardiomyopathy.

L

[
. Endothelial leukocyte adhesion molecule 1 (ELAM-1)

" The endothelial leukocyte adhesion molecule-1 is expressed by cytokine-stimulated
endothelial cells. It is thought to.be responsible for the accumulation of blood
leukocytes at sites of inflammation by mediating the adhesion of cells to the vascular
lining. It exhibits structural features such as the presence of lectin- and EGF-like
domains followed by short consensus repeat (SCR) domains that contain 6 conserved
cysteine residues. These proteins are part of the selectin family of cell adhesion
molecules. This gene is present in single copy in the human genome and contains 14
exons spanning about 13 kb of DNA. Adhesion molecules participate in the
interaction between leukocytes and the endothelium and appear to be involved in the

pathogenesis of atherosclerosis.

Lamin B2 (LAMB2)

Lamin B2 is a member of a family of structural nuclear envelope proteins.

Estrogen receptor 2 (ER beta)

Estrogen receptor beta 2 is a transcriptional activator involved in regulation of

reproduction; exists in five isoforms.

Tissue plasminogen activator

This gene encodes tissue-type plasminogen activator, a secreted serine protease
which converts the proenzyme plasminogen to plasmin, a fibrinolytic enzyme.
Tissue-type plasminogen activator is synthesized as a single chain which is cleaved
by plasmin to a two chain disulfide linked protein. This enzyme plays a role in cell
migration and tissue remodeling. Increased enzymatic activity causes hyper-
fibrinolysis, which manifests as excessive bleeding; decreased activity leads to
hypofibrinolysis which can result in thrombosis or embolism. Alternative splicing of
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Laminin receptor I

Laminins, a family of extracellular matrix glycoproteins, are the major non-
collagenous constituent of basement membranes. They have been implicated in a
wide variety of biological processes including cell adhesion, differentiation,
migration, signaling, neurite outgrowth and metastasis. Many of the effects of
laminin are mediated through interactions with cell surface receptors. These receptors
include members of the integrin family, as well as non-integrin laminin-binding
proteins. This gene encodes a high-affinity, non-integrin family, laminin receptor 1.
This receptor has been variously called 67 kD laminin receptor, 37 kD laminin
receptor precursor (37LRP) and p40 ribosome-associated protein. The amino acid
sequence of laminin receptor 1 is highly conserved through evolution, suggesting a
key biological function. It has been observed that the level of the laminin receptor
transcript is higher in colon carcinoma tissue and lung cancer cell line than their
normal counterparts. Also, there is a correlation between the upregulation of this
polypeptide in cancer cells and their invasive and metastatic phenotype. Multiple
copies of this gene exist, however, most of them are pseudogenes thought to have

arisen from retropositional events.

Integrin, beta 3 (platelet glycoprotein I1la, antigen CD61)

The ITGB3 protein product is the integrin beta chain beta 3. Integrins are integral
cell-surface proteins composed of an alpha chain and a beta chain. A given chain
may combine with multiple partners resulting in different integrins. Integrin beta 3 is
found along with the alpha IIb chain in platelets. Integrins are known to participate

in cell adhesion as well as cell-surface mediated signalling.

Myeloid cell differentiation protein (MCL1)

Rinkenberger et al. (Genes Dev. 2000, 14: 23-27) disrupted the Mcl1 locus in murine
ES cells to determine the developmental roles of this Bcl2 family member. Deletion
of Mecll resulted in periimplantation embryonic lethality, Homozygous Mcll-

deficient embryos did not implant in utero, but could be recovered at E3.5 to E4.0.
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Null blastocysts failed to hatch or attach in vitro, indicating a trophectoderm defect,
although the inner cell mass could grow in culture. Of note, homozygous Mecll-
deficient blastocysts showed no evidence of increased apoptosis, but exhibited a
delay in maturation beyond the precompaction stage. This model indicates that Mcll
is essential for preimplantation development and implantation, and suggests that it

has a function beyond regulating apoptosis.

Tumor necrosis factor type 1 receptor associated protein (TRAP1)
TRAP is a highly conserved member of a class of molecular chaperones with

multiple functions. It is involved in the maturation of a subset of proteins involved in

signal transduction.

Xanthine dehydrogenase/oxidase

Xanthine dehydrogenase belongs to the group of molybdenum-containing hydroxyl-
ases involved in the oxidative metabolism of purines. The enzyme is a homodimer.
Xanthine dehydrogenase can be converted to xanthine oxidase by reversible
sulfhydryl oxidation or by irreversible proteolytic modification. Defects in xanthine
dehydrogenase cause xanthinuria, may contribute to adult respiratory stress

syndrome, and may potentiate influenza infection through an oxygen metabolite~

dependent mechanism.

Stromal cell-derived factor 1 (SDF 1)
Stromal cell-derived factor 1 is a lymphocyte chemoattractant that signals through

the receptor CXCR4.

Diacylglycerol kinase delta
Diacylglycerol kinase delta phosphorylates the arachidonoyl type of diacylglycerol;

contains a pleckstrin homology domain and an EPH domain.
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Smooth muscle myosin heavy chain, MYH11

The protein encoded by this gene is a smooth muscle myosin belonging to the myosin
heavy chain family. The gene product is a subunit of a hexameric protein that
consists of 2 heavy chain subunits and 2 pairs of non-identical light chain subunits. It
functions as a major contractile protein, converting chemical energy into mechanical
energy through the hydrolysis of ATP. The gene encoding a human ortholog of rat
NUDELI is transcribed from the reverse strand of MYHI11 gene, and its 3' end
overlaps with that of the latter. The pericentric inversion of chromosome 16
[inv(16)(p13922)] produces a chimeric transcript consisting of the first 165 residues
from the N terminus of core-binding factor beta in a fusion with the C-terminal
portion of the smooth muscle myosin heavy chain. This chromosomal rearrangement
is associated with acute myeloid leukemia of the M4Eo subtype. Alternative splicing
generates isoforms that are differentially expressed, with ratios changing during
muscle cell maturation. Additional splice variants have been described but their full-

length nature has not been determined.

Caveolin 1

The scaffolding protein encoded by this gene is the main component of the caveolae
plasma membranes found in most cell types. The protein links integrin subunits to
the tyrosine kinase FYN, an initiating step in coupling integrins to the Ras-ERK
pathway and promoting cell cycle progression. The gene is a tumor suppressor gene
candidate and a negative regulator of the Ras-p42/44 MAP kinase cascade. CAV1
and CAV2 are located next to each other on chromosome 7 and express colocalizing
proteins that form a stable hetero-oligomeric complex. By using alternative initiation
codons in the same reading frame, two isoforms (alpha and beta) are encoded by a

single transcript from this gene.

AP-2 beta
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[ Expression of AP-2 transcription factors has been detected previously in embryonic
(

: renal tissues. It was shown that AP-2beta -/- mice complete embryonic development

[ and die at postnatal days 1 and 2 because of polycystic kidney disease. Analyses of
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kidney development revealed that induction of epithelial conversion, mesenchyme
condensation, and further glomerular and tubular .differentiation occur normally in
AP-2beta-deficient mice. At the end of embryonic development expression of bel-
X(L}), bel-w, and bel-2 is down-regulated in parallel to massive apoptotic death of
collecting duct and distal tubular epithelia. Addressing the molecular mechanism it
was shown that transfection of AP-2 into cell lines in vitro strongly suppresses c-
myc-induced apoptosis pointing to a function of AP-2 in programming cell survival
during embryogenesis. The position of the human AP-2beta gene was identified at
chromosome 6pl2-p21.1, within a region that has been mapped for autosomal
recessive polycystic kidney disease (ARPKD). Sequence analyses of ARPKD
patients and linkage analyses using intragenic polymbrphic markers indicate that the
AP-Zbeta gene is located in close proximity to but distinct from the ARPKD gene
(Moser et al., Genes Dev 1997, 11:1938-19438).

Transforming growth factor beta 2 (TGFB2)
Transforming growth factor-beta 2 (glioblastoma-derived T cell suppressor factor);
suppresses IL2 - dependent growth of T cells and is a member of a family of

cytokines that transmits signals through transmembrane serine/threonine kinases.
Tumeor necrosis factor, alpha-induced protein 2 (TNFAIP2, B94)

Secreted by vascular endothelium, expression is induced by tumor necrosis factor

alpha, interleukin-1 beta, and lipopolysaccharide.

Protein phosphatase 1A (formerly 2C), magnesium-dependent, alpha isoform
Magnesium- or manganese-dependent alpha protein phosphatase 1A; regulates cell
stress responses.

ATPase, Cat++ transporting, plasma membrane 3 (PMCA3)

Osteonidogen (nidogen 2)
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[ ATP-binding cassette, sub-family A (ABC1), member 1

[ The membrane-associated protein encoded by this gene is a member of the
superfamily of ATP-binding cassette (ABC) transporters. ABC proteins transport
various molecules across extra- and intracellular membranes. ABC genes are divided
into seven distinct subfamilies (ABC1, MDR/TAP, MRP, ALD, OABP, GCN20,
White). This protein is a member of the ABC1 subfamily. Members of the ABCI
subfamily comprise the only major ABC subfamily found exclusively in multicellular
eukaryotes. With cholesterol as its substrate, this protein functions as a cholesteral
efflux pump in the cellular lipid removal pathway. Mutations in this gene have been

associated with Tangier's disease and familial high-density lipoprotein deficiency.

Bromodomain-containing 3 (BRD3)
This gene was identified based on its homology to the gene encoding the RING3
protein, a serine/threonine kinase. The gene localizes to 9q34, a region which

contains several major histocompatibility complex (MHC) genes. The function of the

Peroxisome proliferator activated receptor-gamma (PPAR gamima)
Peroxisome proliferator activated receptor-gamma (PPAR gamma) regulates

adipocyte and macrophage gene expression and differentiation.

Tumor necrosis factor beta (Lymphotoxin alpha, LTA)

Lymphotoxin alpha, a member of the tumor necrosis factor family, is a cytokine
produced by lymphocytes. LTA is highly inducible, secreted, and exists as homo-
trimeric molecule. LTA forms heterotrimers with lymphotoxin-beta which anchors
lymphotoxin-alpha to the cell surface. LTA mediates a large variety of inflammatory,
immunostimulatory, and antiviral responses. LTA is also involved in the formation of
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DEK oncogene
Site-specific DNA binding protein; involved in transcriptional regulation and signal

transduction.

S-adenosyl methionine transferase

S-adenosyl methionine transferase catalyzes the formation of S-adenosylmethionine
from methionine and ATP. Both the beta and alpha i1soforms may be encoded by one
gene. Methionine adenosyltransferase deficiency is known to be caused by recessive
as well as dominant mutations, the latter identified in autosomal dominant persistant

hypermethioninemia.

Coagulation factor III (thromboplastin, tissue factor)

This gene encodes coagulation factor III which is a cell surface glycoprotein. This
factor enables cells to initiate the blood coagulation cascades, and it functions as the
high-affinity receptor for the coagulation factor VII. The resulting complex provides
a catalytic event that is responsible for initiation of the coagulation protease cascades
by specific limited proteolysis. Unlike the other cofactors of these protease cascades,
which circulate as nonfunctional precursors, this factor is a potent initiator that is
fully functional when expressed on cell surfaces. There are 3 distinct domains of this
factor: extracellular, transmembrane, and cytoplasmic. This protein is the only one in

the coagulation pathway for which a congenital deficiency has not been described.

Membrane protein palmitoylated 2 (MPP2)

Palmitoylated membrane protein 2 is a member of a family of membrane-associated
proteins termed MAGUKs (membrane-associated guanylate kinase homologs).
MAGUKSs interact with the cytoskeleton and regulate cell proliferation, signaling
pathways, and intracellular junctions. Palmitoylated membrane protein 2 contains a
conserved sequence, called the SH3 (src homology 3) motif, found in several other
proteins that associate with the cytoskeleton and are suspected to play important roles

in signal transduction.
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Granulocyte-macrophage colony stimulating factor 2 receptor, beta chain
(CSF2RB)

CSF2RB is a common beta chain of the high affinity receptor for IL-3, IL.-5 and
CSF. Defective CSF2RB has been reported to be associated with protein alveolar

proteinosis

Coagulation factor IT (Prothrombin, F2)

Coagulation factor II is proteolytically cleaved to form thrombin in the first step of
the coagulation cascade which ultimately results in the stemming of blood loss. F2
also plays a role in maintaining vascular integrity during development and postnatal

life. Mutations in F2 leads to various forms of thrombosis and dysprothrombinemia.

Lipoprotein lipase (LPL)

LPL encodes lipoprotein lipase, which is expressed in heart, muscle, and adipose

hydrolase and ligand/bridging factor for receptor-mediated lipoprotein uptake. Severe
mutations that cause LPL deficiency result in type 1 hyperlipoproteinemia, while less

extreme mutations in LPL are linked to many disorders of lipoprotein metabolism.

activin beta-C chain (Inhibin beta C)

This gene encodes the beta C chain of inhibin, a member of the TGF-beta super-
family. This subunit forms heterodimers with beta A and beta B subunits. Inhibins
and activins, also members of the TGF-beta superfamily, are hormones with
opposing actions and are involved in hypothalamic, pituitary, and gonadal hormone

secretion, as well as growth and differentiation of various cell types.

Methylenetetrahydrofolate dehydrogenase, NADP+ dependent (MTHFD)
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methylenetetrahydrofolate ~ dehydrogenase, 5,10-methenyltetrahydrofolate cyclo-
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¢ hydrolase and 10-formyltetrahydrofolate synthetase. Each of these activities catalyzes

" one of three sequential reactions in the interconversion of 1-carbon derivatives of
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tetrahydrofolate, which are substrates for methionine, thymidylate, and de novo
purine syntheses. The trifunctional enzymatic activities are conferred by two major
domains, an aminoterminal portion containing the dehydrogenase and cyclohydrolase

activities and a larger synthetase domain.

PACAP gene for pituitary adenylate cyclase activating polypeptide

This gene encodes adenylate cyclase activating polypeptide 1. Mediated by adenylate
cyclase activating polypeptide 1 receptors, this polypeptide stimulates adenylate
cyclase and subsequently increases the cAMP level in target cells. Adenylate cyclase
activating polypeptide 1 is not only a hypophysiotropic hormone, but also functions
as a neurotransmitter and neuromodulator. In addition, it plays a role in paracrine and
autocrine regulation of certain types of cells. This gene is composed of five exons.
Exons 1 and 2 encode the 5’ UTR and signal peptide, respectively; exon 4 encodes an
adenylate cyclase activating polypeptide 1-related peptide; and exon 5 encodes the
mature peptide and 3' UTR. This gene encodes three different mature peptides,

including two isotypes: a shorter form and a longer form.

Cytochrome P450, subfamily IIC (mephenytoin 4-hydroxylase), polypeptide 8

This gene encodes a member of the cytochrome P450 superfamily of enzymes. The
cytochrome P450 proteins are monooxygenases which catalyze many reactions
involved in drug metabolism and synthesis of cholesterol, steroids and other lipids.
This protein localizes to the endoplasmic reticulum and its expression is induced by
phenobarbital. The enzyme is known to metabolize many xenobiotics, including the
anticonvulsive drug mephenytoin, benzo(a)pyrene, 7-ethyoxycoumarin, and the anti-
cancer drug taxol. Two transcript variants for this gene have been described; it is
thought that the longer form does not encode an active cytochrome P450 since its
protein product lacks the heme binding site. This gene is located within a cluster of

cytochrome P450 genes on chromosome 10q24.
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Leucocyte adhesion receptor, L-selectin (SELL)

SELL is a cell surface component that is a member of a family of adhesion/homing
receptors which play important roles in leukocyte-endothelial cell interactions. The
molecule is composed of multiple domains: one homologous to lectins, one to
epidermal growth factor, and two to the consensus repeat units found in C3/C4

binding proteins.

Mitochondrial ATP synthase ¢ subunit (P1 form)
Isoform 1 (P1) of subunit ¢, H+-translocating subunit of FO ATP synthase; catalyzes

the synthesis of ATP during oxidative phosphorylation.

Calmodulin

Calmodulin binds Ca2+, regulates proteins and enzymes in a Ca2+-dependent

manner

WNT1 inducible signaling pathway protein 1 (WISP1) gene

WISP1 is a member of the connective tissue growth factor family

Ribophorin 1

Ribophorin I; subunit of oligosaccharyltransferase that binds ribosomes.

Nonsyndromic hearing impairment protein (DFNAS)
Hearing impairment is a heterogeneous condition with over 40 loci described. The
protein encoded by this gene is expressed in fetal cochlea, however, its function is

not known. Nonsyndromic hearing impairment is associated with a mutation in this

gene.

Cytochrome P450 2E1 (CYP2ZEI)
This gene encodes a member of the cytochrome P450 superfamily of enzymes. The
cytochrome P450 proteins are monooxygenases which catalyze many reactions

involved in drug metabolism and synthesis of cholesterol, steroids and other lipids.
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E This protein localizes to the endoplasmic reticulum and is induced by ethanol, the
[ diabetic state, and starvation. The enzyme metabolizes both endogenous substrates,
such as ethanol, acetone, and acetal, as well as exogenous substrates including
benzene, carbon tetrachloride, ethylene glycol, and nitrosamines which are
premutagens found in cigarette smoke. Due to its many substrates, this enzyme may

be involved in such varied processes as gluconeogenesis, hepatic cirrhosis, diabetes,

and cancer.

Vacuolar H+ ATPase E subunit (ATP6E)
Subunit E of the vacuolar H+-ATPase proton pump; regulates ATP binding and

hydrolysis by the A and B subunits

Retinoid X receptor, alpha
Retinoid X receptors (RXRs) and retinoic acid receptors (RARs), are nuclear
receptors that mediate the biological effects of retinoids by their involvement in

retinoic acid-mediated gene activation. These receptors exert their action by binding,

genes and regulating their transcription. The protein encoded by this gene is a

member of the steroid and thyroid hormone receptor superfamily of transcriptional

regulators.

Peroxisome proliferative activated receptor, delta (PPARD)

Peroxisome proliferator-activated receptor delta is a member of the steroid hormone

receptor superfamily

Ataxin (SCAl)
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E The autosomal dominant cerebellar ataxias (ADCA) are a heterogeneous group of
[ peurodegenerative disorders characterized by progressive degeneration of the
E cerebellum, brain stem and spinal cord. Clinically, ADCA has been divided into
[ three groups: ADCA types [-IIl. ADCAI is genetically heterogeneous, with five
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genetic loci, designated spinocerebellar ataxia (SCA) 1,2, 3, 4 and 6, being assigned



(185) JP 2004-154120 A 2004.6.3

to five different chromosomes. ADCAII, which always presents with retinal
degeneration (SCA7), and ADCAII often referred to as the ‘pure' cerebellar
syndrome (SCA35), are most likely homogeneous disorders. Several SCA genes have
been cloned and shown to contain CAG repeats in their coding regions. ADCA is
caused by the expansion of the CAG repeats, producing an elongated polyglutamine
tract in the corresponding protein. The expanded repeats are variable in size and
unstable, usually increasing in size when transmitted to successive generations. The
function of the ataxins is not known. The SCA1 locus has been mapped to
chromosome 6, and it has been determined that the diseased allele contains 41-81
CAG repeats, compared to 6-39 in the normal allele. Several transcript variants of
SCAL in the 5' UTR have been described; however, their full-length nature is not

known.

Adducin 1 (alpha)

Adducins are a family of cytoskeleton proteins encoded by three genes (alpha, beta,
gamma). Alpha- and gamma-adducins are ubiquitously expressed. In contrast, beta-
adducin is expressed at high levels in brain and hematopoietic tissues. Adducin is a
heterodimeric protein that consists of related subunits, alpha and beta, which are
produced from distinct genes but share a similar structure. Alpha- and beta-adducin
include a protease-resistant N-terminal region and a protease-sensitive, hydrophilic
C-terminal region. Adducin binds with high affinity to Ca(2+)/calmodulin and is a

substrate for protein kinases A and C.

Zince finger protein 202 (ZNF202)
Zinc-finger protein 202; may repress genes involved in lipid metabolism; contains

zinc fingers

Mevalonate pyrophosphate decarboxylase

The enzyme mevalonate pyrophosphate decarboxylase catalyzes the conversion of
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cholesterol biosynthesis. It decarboxylates and dehydrates its substrate while hydro-

lyzing ATP.

Integrin, beta 2 (ITGB2, lymphocyte function-associated antigen 1, LFA1)

The ITGB?2 protein product is the integrin beta chain beta 2. Integrins are integral
cell-surface proteins composed of an alpha chain and a beta chain. A given chain
may combine with multiple partners resulting in different integrins. For example,
beta 2 combines with the alpha L chain to form the integrin LFA-1, and combines
with the alpha M chain to form the integrin Mac-1. Integrins are known to participate

in cell adhesion as well as cell-surface mediated signalling.

Adrenergic beta-3- receptor (ADRB3)

The ADRB3 gene product, beta-3-adrenergic receptor, is located mainly in adipose
tissue and is involved in the regulation of lipolysis and thermogenesis. Beta
adrenergic receptors are involved in the epenephrine and norepinephrine-induced

activation of adenylate cyclase through the action of G proteins.

Cytochrome P450, subfamily IVF, polypeptide 8

This gene, CYP4F8, encodes a member of the cytochrome P450 superfamily of
enzymes. The cytochrome P450 proteins are monooxygenases which catalyze many
reactions involved in drug metabolism and synthesis of cholesterol, steroids and
other lipids. This protein localizes to the endoplasmic reticulum and functions as a
19-hydroxylase of prostaglandins in seminal vesicles. This gene is part of a cluster of

cytochrome P450 genes on chromosome 19. Another member of this family,

CYP4F3, is approximately 18 kb away.

Coagulation factor XIII, A subunit

This gene encodes the coagulation factor XIIT A subunit. Coagulation factor Xl is
the last zymogen to become activated in the blood coagulation cascade. Plasma factor
XilIl is a heterotetramer composed of 2 A subunits and 2 B subunits. The A subunits

have catalytic function, and the B subunits do not have enzymatic activity and may
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serve as a plasma carrier molecules. Platelet factor XIII is comprised only of 2 A
subunits, which are identical to those of plasma origin. Upon activation by the
cleavage of the activation peptide by thrombin and in the presence of calcium ion, the
plasma factor XIII dissociates its B subunits and yields the same active enzyme,
factor Xllla, as platelet factor XIII. This enzyme acts as a transglutaminase to
catalyze the formation of gamma-glutamyl-epsilon-lysine crosslinking between fibrin
molecules, thus stabilizing the fibrin clot. It also crosslinks alpha-2-plasmin
inhibitor, or fibronectin, to the alpha chains of fibrin. Factor XIII deficiency is
classified into two categories: type I deficiency, characterized by the lack of both the
A and B subunits; and type II deficiency, characterized by the lack of the A subunit
alone. These defects can result in a lifelong bleeding tendency, defective wound

healing, and habitual abortion.

Beta adaptin

The beta adaptin subunit is part of the clathrin coat assembly complex which links
clathrin to receptors in coated pits and vesicles. These vesicles are involved in
endocytosis and Golgi processing. The beta 1 subunit is one of the assembly proteins

which binds to clathrin and initiates coat formation.

Transforming growth factor-beta 1 (TGFBI1)
Transforming growth factor-beta 1; regulates cell proliferation, differentiation, and

apoptosis

Transforming growth factor-beta 3 (TGFB3)
Transforming growth factor-beta 3; transmits signals through transmembrane serine/-
threonine kinases, may be required for normal development of the lung and palate;

member of family of cytokines, very strongly similar to murine Tgfb3.

Flavin containing monooxygenase 1 (FMO1)
Metabolic N-oxidation of the diet-derived amino-trimethylamine (TMA) is mediated

by flavin-containing monooxygenase and is subject to an inherited FMO3 poly-
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morphism in man resulting in a small subpopulation with reduced TMA N-oxidation
capacity resulting in fish odor syndrome Trimethylaminuria. Three forms of the
enzyme, FMO!1 found in fetal liver, FMO?2 found in adult liver, and FMO3 are
encoded by genes clustered in the 1q23-q25 region. Flavin-containing monooxy-
genases are NADPH-dependent flavoenzymes that catalyzes the oxidation of soft

nucleophilic heteroatom centers in drugs, pesticides, and xenobiotics.

Coagulation factor IX (F9)

This gene encodes vitamin K-dependent coagulation factor IX that circulates in the
blood as an inactive zymogen. This factor is converted to an active form by factor
XTa, which excises the activation peptide and thus generates a heavy chain and a light
chain held together by one or more disulfide bonds. The role of this activated factor
IX in the blood coagulation cascade is to activate factor X to its active form through
interactions with Ca+2 jons, membrane phospholipids, and factor VIIL Alterations
of this gene, including point mutations, insertions and deletions, cause factor IX

deficiency, which is a recessive X-linked disorder, also called hemophilia B or

Christmas discase.

Apical protein, Xenopus laevis-like (APXL)

May be an amiloride-sensitive sodium channel; similar to Xenopus laevis Apical

Protein

As SNPs are linked to other SNPs in neighboring genes on a chromosome (Linkage
Disequilibrium) those SNPs could also be used as marker SNPs. In a recent
publication it was shown that SNPs are linked over 100 kb in some cases more than
150 kb (Reich D.E. et al. Nature 411, 199-204, 2001). Hence SNPs lying in regions
neighbouring CA SNPs could be linked to the latter and by this being a CVD marker.

These associations could be performed as described for the gene polymorphism in

methods.



(189) JP 2004-154120 A 2004.6.3

[ Definitions

[

[

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

definitions by itself are intended to explain a further background of the invention.

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 heterozygous for the gene.
Alleles of a specific gene can differ from each other in a single nucleotide, or several
nucleotides, and can include substitutions, deletions, and insertions of nucleotides.

An allele of a gene can also be a form of a gene containing a mutation.

The term "allelic variant of a polymorphic region of a gene" refers to a region of a

gene having one of several nucleotide sequences found in that region of the gene in

other individuals.

"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 positilon.. A degree of
homology between sequences is a function of the number of matching or homologous
positions shared by the sequences. An "unrelated" or "non-homologous” sequence
shares less than 40% identity, though preferably less than 25% identity, with one of

the sequences of the present invention.

The term "a homologue of a nucleic acid" refers to a nucleic acid having a nucleotide
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[u sequence having a certain degree of homology with the nucleotide sequence of the
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nucleic acid or complement thereof. A homologue of a double stranded nucleic acid
having SEQ ID NO. X is intended to include nucleic acids having a nucleotide
sequence which has a certain degree of homology with SEQ ID NO. X or with the
complement thereof. Preferred homologous of nucleic acids are capable of

hybridizing to the nucleic acid or complement thereof.

The term "interact" as used herein is meant to include detectable interactions between

molecules, such as can be detected using, for example, a hybridization assay.
The term interact is also meant to include "binding" interactions between molecules.
Interactions may be, for example, protein-protein, protein-nucleic acid, protein-small

molecule or small molecule-nucleic acid in nature.

The term "intronic sequence” or "intronic nucleotide sequence" refers to the nucleo-

- tide sequence of an intron or portion thereof.

The term "isolated" as used herein with respect to nucleic acids, such as DNA or
RNA, refers to molecules separated from other DNAs or RNAs, respectively, that are
present in the natural source of the macromolecule. The term isolated as used herein
also refers to a nucleic acid or peptide that is substantially free of cellular material,
viral material, or culture medium when produced by recombinant DNA techniques,

or chemical precursors or other chemicals when chemically synthesized.

Moreover, an "isolated nucleic acid" is meant to include nucleic acid fragments
which are not naturally occurring as fragments and would not be found in the natural
state. The term "isolated" is also used herein to refer to polypeptides which are
isolated from other cellular proteins and is meant to encompass both purified and

recombinant polypeptides.

The term "lipid" shall refer to a fat or fat-like substance that is insoluble in polar

solvents such as water. The term "lipid" is intended to include true fats (e.g. esters of
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fatty acids and glycerol); lipids (phospholipids, cerebrosides, waxes), sterols
(cholesterol, ergosterol) and lipoproteins (e.g. HDL, LDL and VLDL). |

The term "locus" refers to a specific position in a chromosome. For example, a locus

of a gene refers to the chromosomal position of the gene.

The term "modulation” as used herein refers to both up-regulation, (i.e., activation or
stimulation), for example by agonizing, and down-regulation (i.e. inhibition or

suppression), for example by antagonizing of a bioactivity (e.g. expression of a gene).

The term "molecular structure" of a gene or a portion thereof refers to the structure as
defined by the nucleotide content (including deletions, substitutions, additions of one
or more nucleotides), the nucleotide sequence, the state of methylation, and/or any

other modification of the gene or portion thereof.
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E The term "mutated gene" refers to an allelic form of a gene, which is capable of
r altering the phenotype of a subject having the mutated gene relative to a subject
" which does not have the mutated gene. If a subject must be homozygous for this
E 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 genotype 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 (for that gene) subject, the mutation is said to be co-dominant.

[
[
E As used herein, the term "nucleic acid" refers to polynucleotides such as deoxy¥
[ ribonucleic acid (DNA), and, where appropriate, ribonucleic acid (RNA). The term
Eshould also be understood to include, as equivalents, derivatives, variants and
[ anajogs of either RNA or DNA made from nucleotide analogs, including peptide
Enucleic acids (PNA), morpholino oligonucleotides (J. Summerton and D. Weller,
[ Antisense and Nucleic Acid Drug Development 7:187 (1997)) and, as applicable to

[Lthe embodiment being described, single (sense or antisense) and double-stranded
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polynucleotides. Deoxyribonucleotides include deoxyadenosine, deoxycytidine,
deoxyguanosine, and deoxythymidine. For purposes of clarity, when referring herein
to a nucleotide of a nucleic acid, which can be DNA or an RNA, the term
"adenosine”, "cytidine", "guanosine", and "thymidine" are used. It is understood that

3

if the nucleic acid is RNA, a nucleotide having a uracil base is uridine.

The term "nucleotide sequence complementary to the nucleotide sequence set forth in
SEQ ID NO. x" refers to the nucleotide sequence of the complementary strand of a
nucleic acid strand having SEQ ID NO. x. The term "complementary strand" 1s 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. x refers to the complementary strand of the strand
having SEQ ID NO. x or to any nucleic acid having the nucleotide sequence of the
complementary strand of SEQ ID NO. x. When referring to a single stranded nucleic
acid having the nucleotide sequence SEQ ID NO. x, the complement of this nucleic
acid is a nucleic acid having a nucleotide sequence which is complementary to that of
SEQ ID NO. x. The nucleotide sequences and complementary sequences thereof are
always given in the 5' to 3' direction. The term "complement” and "reverse comple-

ment" are used interchangeably herein.

The term "operably linked" is intended to mean that the promoter is associated with

the nucleic acid in such a manner as to facilitate transcription of the nucleic acid.
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. 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,
E i.e., two different nucleotide sequences, is referred to as a "polymorphic region of a
[ gene". A polymorphic region can be a single nucleotide, the identity of which differs
E in different alleles. A polymorphic region can also be several nucleotides long.

[

[

[

A "polymorphic gene" refers to a gene having at least one polymorphic region.
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To describe a “polymorphic site” in a nucleotide sequence often there is used an
“ambiguity code” that stands for the possible variations of nucleotides in one site.

The list of ambiguity codes is summarized in the following table:

Ambiguity Codes
(ICPAC Nomenclature)

c/g/t

a/g/t

a/c/t

gt

alc

alc/g/t

a/g

c/g

alclg

a/t

<[ €[ <[ @] =] Z] 2] A =] O] &

¢/t

[39"%-1] [T

So, for example, a “R” in a nucleotide sequence means that either an “a” or a “g

could be at that position.

The terms "protein", "polypeptide” and "peptide” are used interchangeably herein

when referring to a gene product.

A "regulatory element", also termed herein "regulatory seqﬁence is intended to
include elements which are capable of modulating transcription from 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 .

elements capable of increasing, stimulating, or enhancing transcription from a basic
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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 basic promoter. Regulatory elements are typically
present in 5' flanking regions of genes. However, regulatory elements have also been
shown to be present in other regions of a gene, in particular in introns. Thus, it is
possible that genes have 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.

The term "regulatory element" further encompasses "tissue specific" regulatory
elements, i.e., regulatory elements which effect expression of the selected 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 "regulatory element"
also encompasses non-tissue specific regulatory elements, i.e., regulatory elements
which are active in most cell types. Furthermore, a regulatory element can be a
constitutive regulatory element, i.e., a regulatory element which constitutively
regulates transcription, as opposed to a regulatory element which is inducible, i.e., a
regulatory element which is active primarily in response to a stimulus. A stimulus
can be, e.g., a molecule, such as a hormone, cytokine, heavy metal, phorbol ester,

cyclic AMP (cAMP), or retinoic acid.

Regulatory elements are typically bound by proteins, e.g., transcription factors. The
term "transcription factor" is intended to include proteins or modified forms thereof,
which interact preferentially with specific nucleic acid sequences, i.e., regulatory
clements, 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 post-



L T e T e T e T e T s T e T s T e T s R e T e T T T s T s Y e T e, T e T e, IO e, TR e T e, T e T e TR e T e T e TR e TR e T e T e T e B s Y s B s B T T e T e T e T s T e T e B s |

(195) JP 2004-154120 A 2004.6.3

translational modification, such as the attachment of a phosphate group. The activity
of a transcription factor is frequently modulated by a post-translational modification.
For example, certain transcription factors are active only if they are phosphorylated
on specific residues. Alternatively, transcription factors can be active in the absence
of phosphorylated residues and become inactivated by phosphorylation. A list of
known transcription factors and their DNA binding site can be found, e.g., in public

databases, ¢.g., TFMATRIX Transcription Factor Binding Site Profile database.

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
approximately 6, 12, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130 or 140

consecutive nucleotides of either strand of a gene.

The term "wild-type allele" refers to an allele of a gene which, when present in two
copies in a subject results in a wild-type phenotype. There can be several different
wild-type alleles of a specific gene, since certain nucleotide changes in a gene may
not affect the phenotype of a subject having two copies of the gene with the

nucleotide changes.

"Candidate gene” as used herein includes genes that can be assigned to either normal
cardiovascular function or to metabolic pathways that are related to onset and/or
progression of cardiovascular diseases. As the development of cardiovascular
diseases is not completely understood, the term "candidate gene" may also comprise

genes with presently unknown function.

"CA SNP" (cardiovascular disease associated SNP) refers to a polymorphic site
which shows a significant association with the risk to develop cardiovascular

diseases.

"CA gene" (cardiovascular disease associated gene) refers to a genomic locus

harbouring a CA SNP, irrespective of the actual function of this gene locus.
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CA gene polypeptide refers to a polypeptide encoded at least in part by a CA gene

Methods for Assessing Cardiovascular Status

The present invention provides diagnostic methods for assessing cardiovascular
status in a human individual. Cardiovascular status as used herein refers to the
physiological status of an individual's cardiovascular system as reflected in one or
more markers or indicators. Status markers include without limitation clinical
measurements such as, e.g., blood pressure, electrocardiographic profile, and
differentiated blood flow analysis as well as measurements of LDL- and HDL-
Cholesterol levels, other lipids and other well established clinical parameters that are
standard in the art. Status markers according to the invention include diagnoses of
one or more cardiovascular syndromes, such as, ¢.g., hypertension, acute myocardial
infarction, silent myocardial infarction, stroke, and atherosclerosis. It will be
understood that a diagnosis of a cardiovascular syndrome made by a medical
practitioner encompasses clinical measurements and medical judgement. Status
markers according to the invention are assessed using conventional methods well
known in the art. Also included in the evaluation of cardiovascular status are
quantitative or qualitative changes in status markers with time, such as would be

used, e.g., in the determination of an individual's response to a particular therapeutic

regimen.
The methods are carried out by the steps of:

(1) determining the sequence of one or more polymorphic positions within one,
sseveral or all of the genes listed in Examples or other genes mentioned in

this file in the individual to establish a polymorphic pattern for the individual,

and
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(i)  comparing the polymorphic pattern established in (i) with the polymorphic
patterns of humans exhibiting different markers of cardiovascular status. The
polymorphic pattern of the individual is, preferably, highly similar and, most
preferably, identical to the polymorphic pattern of individuals who exhibit
particular status markers, cardiovascular syndromes, and/or particular patterns
of response to therapeutic interventions. Polymorphic patterns may also
include polymorphic positions ‘in other genes which are shown, in
combination with one or more polymorphic positions in the genes listed in the
Examples, to correlate with the presence of particular status markers. In one
embodiment, the method involves comparing an individual's polymorphic
pattern with polymorphic patterns of individuals who have been shown to
respond positively or negatively to a particular therapeutic regimen.
Therapeutic regimen as used herein refers to treatments aimed at the
elimination or amelioration of symptoms and events associated cardiovascular
disease. Such treatments include without limitation one or more of alteration
in diet, lifestyle, and exercise regimen; invasive and noninvasive surgical
techniques such as atherectomy, angioplasty, and coronary bypass surgery;
and pharmaceutical interventions, such as administration of ACE inhibitors,
angiotensin II receptor antagonists, diuretics, alpha-adrenoreceptor antago-
nists, cardiac glycosides, phosphodiesterase inhibitors, beta-adrenoreceptor
antagonists, calcium channel blockers, HMG-CoA reductase inhibitors,
imidazoline receptor blockers, endothelin receptor blockers, organic nitrites,
and modulators of protein function of genes listed in the Examples.
Interventions with pharmaceutical agents not yet known whose activity
correlates with particular polymorphic patterns associated with cardiovascular
disease are also encompassed. It is contemplated, for example, that patienfs
who are candidates for a particular therapeutic regimen will be screened for

polymorphic patterns that correlate with responsivity to that particular
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In a preferred embodiment, the method involves comparing an individual's poly-
morphic pattern with polymorphic patterns of individuals who exhibit or have
exhibited one or more markers of cardiovascular disease, such as, e.g., elevated LDL-
Cholesterol levels, high blood pressure, abnormal electrocardiographic profile,

myocardial infarction, stroke, or atherosclerosis.

In practicing the methods of the invention, an individual's polymorphic pattern can be
established by obtaining DNA from the individual and determining the sequence at

predetermined polymorphic positions in the genes such as those described in this file.

The DNA may be obtained from any cell source. Non-limiting examples of cell
sources available in clinical practice include blood cells, buccal cells, cervicovaginal
cells, epithelial cells from urine, fetal cells, or any cells present in tissue obtained by
biopsy. Cells may also be obtained from body fluids, including without limitation
blood, saliva, sweat, urine, cerebrospinal fluid, feces, and tissue exudates at the site
of infection or inflammation. DNA is extracted from the cell source or body fluid
using any of the numerous methods that are standard in the art. It will be understood
that the particular method used to extract DNA will depend on the nature of the

source.
Diagnostic and Prognostic Assays

The present invention provides methods for determining the molecular structure of at
least one polymorphic region of a gene, specific allelic variants of said polymorphic
region being associated with cardiovascular disease. In one embodiment, determining
the molecular structure of a polymorphic region of a gene comprises determining the
identity of the allelic variant. A polymorphic region of a gene, of which specific
alleles are associated with cardiovascular disease can be located in an exon, an

intron, at an intron/exon border, or in the promoter of the gene.



T e T e T e T e B e B |
T e T e T e T e T e B |
—
[ s T e e E e T e T e T s T s O s Y s T e O s O s O e T e T e O e, B e B |
[ T e T e T e T e B e T |
L W |

(199) JP 2004-154120 A 2004.6.3

The invention provides methods for determining whether a subject has, or is at risk,
of developing a cardiovascular disease. Such disorders can be associated with an
aberrant gene activity, e.g., abnormal binding to a form of a lipid, or an aberrant gene
protein level. An aberrant gene protein Jevel can result from an aberrant transcription
or post-transcriptional regulation. Thus, allelic differences in specific regions of a
gene can result in differences of gene protein due to differences in regulation of
expression. In particular, some of the identified polymorphisms in the human gene
may be associated with differences in the level of transcription, RNA maturation,

splicing, or translation of the gene or transcription product.

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 a gene. The allelic
differences can be: (i) a difference in the identity of at least one nucleotide or (ii) &

difference in the number of nucleotides, which difference can be a single nucleotide

or several nucleotides.

A preferred detection method is allele specific hybridization using probes over-
lapping the polymorphic site and having about 5, 10, 20, 25, or 30 nucleotides around
the polymorphic region. Examples of probes for detecting specific allelic variants of
the polymorphic region located in intron X are probes comprising a nucleotide
sequence set forth in any of SEQ ID NO. X. 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 and in Kozal
et al. (1996) Nature Medicine 2:753. In one embodiment, a chip comprises 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
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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 of nucleotide T or G at position
140 of Seq ID 1 (baySNP10948) and that of other possible polymorphic regions can

be determined in a single hybridization experiment.

In other detection methods, it is necessary to first amplify at least a portion of a gene
prior to identifying the allelic variant. Amplification can be performed, e.g., by PCR
and/or LCR, 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 40 and 350 base pairs apart. Preferred
primers for amplifying gene fragments of genes of this file are listed in Table 2 in

the Examples.

Alternative amplification methods include: self sustained sequence replication
(Guatelli, J. C. et al., 1990, Proc. Natl. Acad. Sci. U.S.A. 87:1874-1878), transcrip-
tional amplification system (Kwoh, D. Y. et al., 1989, Proc. Natl. Acad. Sci. U.S.A.
86:1173-1177), Q-Beta Replicase (Lizardi, P. M. et al, 1988,-Bi0/_Technology
6:1197), or any other nucleic acid amplification method, followed by the detection of
the amplified molecules using techniques well known to those of skill in the art.
These detection schemes are especially useful for the detection of nucleic acid

molecules if such molecules are present in very low numbers.

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 a gene and detect allelic variants, e.g.,
mutations, by comparing the sequence of the sample sequence with the
corresponding wild-type (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
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be utilized when performing the subject assays (Biotechniques (1995) 19:448),
including sequencing by mass spectrometry (sec, 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. Koster), and U.S. Pat. No. 5,605,798 and International Patent Application No.
PCT/US96/0365] entitied DNA Diagnostics Based on Mass Spectromelry by H.
Koster; Cohen et al. (1996) Adv Chromatogr 36:127-162; and Griffin et al. (1993)
Appl Biochem Biotechnol 38:147-159). It will be evident to one skilled in the art
that, for certain embodiments, the occurrence of only one, two or three of the nucleic
acid bases need be determined in the sequencing reaction. For instance, A-track or

the like, e.g., where only one nucleotide is detected, can be carried out.

Yet other sequencing methods are disclosed, e.g., in U.S. 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".

In some cases, the presence of a specific allele of a gene in DNA from a subject can
be shown by restriction enzyme analysis. For example, a specific nucleotide
polymorphism can tesult in a nucleotide sequence comprising a restriction site which

is absent from the nucleotide sequence of another allelic variant.

In other embodiments, alterations in electrophoretic mobility is used to identify the
type of gene allelic variant. For example, single strand conformation polymorphism
(SSCP) may be used to detect differences in electrophoretic mobility between mutant
and wild type nucleic acids (Orita et al. (1989) Proc Natl. Acad. Sci USA 86:2766,
see also Cotton (1993) Mutat Res 285:125-144; and Hayashi (1992) Genet Anal Tech
Appl 9:73-79). Single-stranded DNA fragments of sample and control nucleic acids

are denatured and allowed to renature. The secondary structure of single-stranded
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nucleic acids varies according to sequence, the resulting alteration in electrophoretic
mobility enables the detection of even a single base change. The DNA fragments may
be labeled or detected with labeled probes. The sensitivity of the assay may be
enhanced by using RNA (rather than DNA), in which the secondary structure is more
sensitive to a change in sequence. In another preferred embodiment, the subject
method utilizes heteroduplex analysis to separate double stranded heteroduplex

molecules on the basis of changes in electrophoretic mobility (Keen et al. (1991)

Trends Genet 7:5).

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 approximately
40 bp of high-melting GC-rich DNA by PCR. In a further embodiment, a Vtemperature
gradient is used in place of a denaturing agent gradient to identify differences in the

mobility of control and samp1¢ DNA (Rosenbaum and Reissner (1987) Biophys
Chem 265:1275).

Examples of techniques for detecting differences of at least one nucleotide between 2
nucleic acids include, but are not limited to, selective oligonucleotide hybridization,
selective amplification, or selective primer extension. For example, oligonucleotide
probes may be prepared in which the known polymorphic nucleotide is placed
centrally (allele-specific probes) and then hybridized to target DNA under conditions
which permit hybridization only if a perfect match is found (Saiki et al. (1986)
Nature 324:163); Saiki et al (1989) Proc. Natl Acad. Sci USA 86:6230; and Walléce
et al. (1979) Nucl. Acids Res. 6:3543). Such allele specific oligonucleotide hybridi-
zation techniques may be used for the simultaneous detection of several nucleotide
changes in different polymorphic regions of gene. For example, oligonucleotides

having nucleotide sequences of specific allelic variants are attached to a hybridizing
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: membrane 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.

Alternatively, allele specific amplification technology which depends on selective
PCR amplification may be used. Oligonucleotides used as primers for specific
amplification may carry the allelic variant of interest in the center of the molecule (so
that amplification depends on differential hybridization) (Gibbs et al (1989) Nucleic
Acids Res. 17:2437-2448) or at the extreme 3' end of one primer where, under
appropriate conditions, mismatch can prevent, or reduce polymerase extension
(Prossner (1993) Tibtech 11:238; Newton et al. (1989) Nucl. Acids Res. 17:2503).
This technique is also termed "PROBE" for Probe Oligo Base Extension. In addition
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).
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. 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., Science 241:1077-1080 (1988). The OLA protocol uses
. two oligonucleotides which are designed to be capable of hybridizing to abutting
E 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 detectably labeled. If the precise
E complementary sequence is found in a target molecule, the oligonucleotides will
. hybridize such that their termini abut, and create a ligation substrate. Ligation then
[ permits the labeled oligonucleotide to be recovered using avidin, or another biotin
[

. ligand. Nickerson, D. A. et al. have described a nucleic acid detection assay that
[ combines attributes of PCR and OLA (Nickerson, D. A. et al., Proc. Natl. Acad. Sci.
[

. (US.A) 87:8923-8927 (1990). In this method, PCR is used to achieve the
[ exponential amplification of target DNA, which is then detected using OLA.

[

[

[

[

[

Several techniques based on this OLA method have been developed and can be used

to detect specific allelic variants of a polymorphic region of a gene. For example,
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E U.S. Pat. No. 5,593,826 discloses an OLA using an oligonucleotide having 3'-amino
[ group and a 5'-phosphorylated oligonucleotide to form a conjugate having a phos-
E 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 fluorescein, each LA reaction can be
detected by using hapten specific antibodies that are labeled with different enzyme
reporters, alkaline phosphatase or horseradish peroxidase. This system permits the

detection of the two alleles using a high throughput format that leads to the

production of two different colors.

The invention further provides methods for detecting single nucleotide poly-
morphisms in a gene. Because single nucleotide polymorphisms constitute sites of
variation flanked by regions of invariant sequence, their analysis requires no more
than the determination of the identity of the single nucleotide present at the site of
variation and it is unnecessary to determine a complete gene sequence for each

patient. Several methods have been developed to facilitate the analysis of such single

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 complementary to the allelic
sequence immediately 3' to the polymorphic site is permitted to hybridize to a target
molecule obtained from a particular anima] or human. If the polymorphic 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
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. nucleotide polymorphisms.
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. polymorphic site of the target molecule was complementary to that of the nucleotide
0
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derivative used in the reaction. This method has the advantage that it does not require

the determination of large amounts of extraneous sequence data.

In another embodiment of the invention, a solution-based method is used for deter-
mining the identity of the nucleotide of a polymorphic site. Cohen, D. et al. (French
Patent 2,650,840; PCT Appln. No. WO91/02087). As in the Mundy method of U.S.
Pat. No. 4,656,127, a primer is employed that is complementary to allelic sequences
immediately 3' to a polymorphic site. The method determines the identity of the
nucleotide of that site using labeled dideoxynucleotide derivatives, which, if
complementary to the nucleotide of the polymorphic site will become incorporated

onto the terminus of the primer.

An alternative method, known as Genetic Bit Analysis or GBA TM is described by
Goelet, P. et al. (PCT Appln. 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'
toa pdlymorphic site. The labeled terminator that is incorporated is thus determined
by, and complementary to, the nucleotide present in the polymorphic site of the target
molecule being evaluated. In contrast to the method of Cohen et al. (French Patent
2,650,840; PCT Appin. 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.

Recently, several primer-guided nucleotide incorporation procedures for assaying
polymorphic sites in DNA have been described (Kombher, J. S. et al., Nucl. Acids.
Res. 17:7779-7784 (1989); Sokolov, B. P., Nucl. Acids Res. 18:3671 (1990);
Syvanen, A. -C., et al., Genomics 8:684-692 (1990), Kuppuswamy, M. N. et al,,
Proc. Natl. Acad. Sci. (U.S5.A.) 88:1143-1147 (1991); Prezant, T. R. et al., Hum.
Mutat. 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 TM in

that they all rely on the incorporation of labeled deoxynucleotides to discriminate
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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)).

For determining the identity of the allelic variant of a polymorphic region located in
the coding region of a gene, yet other methods than those described above can be
used. For example, identification of an allelic variant which encodes a mutated gene
protein can be performed by using an antibody specifically recognizing the mutant
protein in, e.g., immunohistochemistry or immunoprecipitation. Antibodies to wild-
type gene protein are described, e.g., in Acton et al. (1999) Science 271:518 (anti-
mouse gene antibody cross-reactive with human gene). Other antibodies to wild-type
gene or mutated forms of gene proteins can be prepared according to methods known
in the art. Alternatively, one can also measure an activity of an gene protein, such as
binding to a lipid or lipoprotein. Binding assays are known in the art and involve,
e.g., obtaining cells from a subjeét, and performing binding experiments with a
labeled lipid, to determine whether binding to the mutated form of the receptor

differs from binding to the wild-type of the receptor.

If a polymorphic region 1s located in an exon, either in a coding or non-coding region
of the gene, the identity of the allelic variant can be determined by determining the
molecular structure of the mRNA, pre-mRNA, or cDNA. The molecular structure can
be determined using any of the above described methods for determining the

molecular structure of the genomic DNA, e.g., sequencing and SSCP.

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 conveniently used, e.g.,
to determine whether a subject has or is at risk of developing a disease associated

with a specific gene allelic variant.
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Sample nucleic acid for using in 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) or from human tissues like heart (biopsies, transplanted organs).
Alternatively, nucleic acid tests can be performed on dry samples (e.g. hair or skin).

Fetal nucleic acid samples for prenatal diagnostics can be obtained from maternal

“blood as described in International Patent Application No.W091/07660 to Bianchi.

Alternatively, amniocytes or chorionic villi may be obtained for performing prenatal

testing.

Diagnostic procedures may also be performed in situ directly upon tissue sections
(fixed and/or frozen) of patient 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, New York).

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.

In practicing the present invention, the distribution of polymorphic patterns in a large
aumber of individuals exhibiting particular markers of cardiovascular status is
determined by any of the methods described above, and compared with the
distribution of polymorphic patterns in patients that have been matched for age,
ethnic origin, and/or any other statistically or medically relevant parameters, who
exhibit quantitatively or qualitatively different status markers. Correlations are
achieved using any method known in the art, including nominal logistic regression,
chi square tests or standard least squares regression analysis. In this manner, it is
possible to establish statistically significant correlations between particular

polymorphic patterns and particular cardiovascular statuses (given in p values). It is
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[ further possible to establish statistically significant correlations between particular
E polymorphic patterns and changes in cardiovascular status such as, would result, e.g.,
[ from particular treatment regimens. In this manner, it is possible to correlate
E polymorphic patterns with responsivity to particular treatments.

[

E Isolated Polvmorphic Nucleic Acids, Probes. and Vectors

[

E The present invention provides isolated nucleic acids comprising the polymorphic
[ positions described herein for human genes; vectors comprising the nucleic acids;

"and transformed host cells comprising the vectors. The invention also provides
l .
[ probes which are useful for detecting these polymorphisms.

(

[
 In practicing the present invention, many conventional techniques in molecular

[ biology, microbiology, and recombinant DNA, are used. Such techniques are well
(
. known and are explained fully in, for example, Sambrook et al., 1989, Molecular

[ Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory
EPress, Cold Spring Harbor, New York; DNA Cloning: A Practical Approach,
[ Volumes I and II, 1985 (D. N. Glover ed.); Oligonucleotide Synthesis, 1984, (M.
E L..Gait ed.); Nucleic Acid Hybridization, 1985, (Hames and Higgins); Ausubel et al.,
[ Current Protocols in Molecular Biology, 1997, (John Wiley and Sons); and Methods
Ein Enzymology Vol. 154 and Vol. 155 (Wu and Grossman, and Wu, eds., respec-

[ tively).

[

[

[ Insertion of nucleic acids (typically DNAs) comprising the sequences in a functional

E surrounding like full length cDNA of the present invention into a vector is easily

r accomplished when the termini of both the DNAs and the vector comprise

[

[
r termini of the DNAs and/or vector by digesting back single-stranded DNA overhangs

compatible restriction sites. If this cannot be done, it may be necessary to modify the

" generated by restriction endonuclease cleavage to produce blunt ends, or to achieve
[
- the same result by filling in the single-stranded termini with an appropriate DNA

" polymerase.
L
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Alternatively, any site desired may be produced, e.g., by ligating nucleotide se-
quences (linkers) onto the termini. Such linkers may comprise specific oligo-
nucleotide sequences that define desired restriction sites. Restriction sites can also be
generated by the use of the polymerase chain reaction (PCR). See, e.g., Saiki et al,,
1988, Science 239:48. The cleaved vector and the DNA fragments may also be
modified if required by homopolymeric tailing.

The nucleic acids may be isolated directly from cells or may be chemically
synthesized using known methods. Alternatively, the polymerase chain reaction
(PCR) method can be used to produce the nucleic acids of the invention, using either
chemically synthesized strands or genomic material as templates. Primers used for
PCR can be synthesized using the sequence information provided herein and can
further be designed to introduce appropriate new restriction sites, if desirable, to

facilitate incorporation into a given vector for recombinant expression.

The nucleic acids of the present invention may be flanked by native gene sequences,
or may be associated with heterologous sequences, including promoters, enh.ancers,
response elements, signal sequences, polyadenylation sequences, introns, 5'--and 3'-
noncoding regions, and the like. The nucleic acids may also be modified by many
means known in the art. Non-limiting examples of such modifications include
methylation, "caps", substitution of one or more of the naturally occurring nucleo-
tides with an analog, internucleotide modifications such as, for example, those with
uncharged linkages {e.g., methyl phosphonates, phosphotriesters, phosphoroamidates,
carbamates, morpholines etc.) and with charged linkages (e.g., phosphorothioates,
phosphorodithioates, etc.). Nucleic acids may contain one or more additional
covalently linked moieties, such as, for example, proteins (é.g., nucleases, toxins,
antibodies, signal peptides, poly-L-lysine, etc.), intercalators (e.g., acridine, psoralen,
etc.), chelators (e.g., metals, radioactive metals, iron, oxidative metals, etc.), and
alkylators. PNAs are also included. The nucleic acid may be derivatized by formation

of a methyl or ethyl phosphotriester or an alkyl phosphoramidate linkage. Further-
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more, the nucleic acid sequences of the present invention may also be modified with
a label capable of providing a detectable signal, either directly or indirectly.

Exemplary labels include radioisotopes, fluorescent molecules, biotin, and the like.

The invention also provides nucleic acid vectors comprising the gene sequences or
derivatives or fragments thereof of genes described in the Examles. A large number
of vectors, including plasmid and fungal vectors, have been described for replication
and/or expression in a variety of eukaryotic and prokaryotic hosts, and may be used
for gene therapy as well as for simple cloning or protein expression. Non-limiting
examples of suitable vectors include without limitation pUC plasmids, pET plasmids
(Novagen, Inc., Madison, Wis.), or pRSET or pREP (Invitrogen, San Diego, Calif.),
and many appropriate host cells, using methods disclosed or cited herein or otherwise
known to those skilled in the relevant art. The particular choice of vector/host is not

critical to the practice of the invention.

Suitable host cells may be transformed/transfected/infected as appropriate by any
suitable method including electroporation, CaCl; mediated DNA uptake, fungal or
viral infection, microinjection, microprojectile, or other established methods.
Appropriate host cells included bacteria, archebacteria, fungi, especially yeast, and
plant and animal cells, especially mammalian cells. A large number of transcription
initiation and termination regulatory regions have been isolated and shown to be
effective in the transcription and translation of heterologous proteins in the various
hosts. Examples of these regions, methods of isolation, manner of manipulation, etc.
are known in the art. Under appropriate expression conditions, host cells can be used
as a source of recombinantly produced peptides and polypeptides encoded by genes
of the Examples. Nucleic acids encoding peptides or polypeptides from gene
sequences of the Examples may also be introduced into cells by recombination
events. For example, such a sequence can be introduced into a cell and thereby effect
homologous recombination at the site of an endogenous gene or a sequence with

substantial identity to the gene. Other recombination-based methods such as non-
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homologous recombinations or deletion of endogenous genes by homologous

recombination may also be used.

In case of proteins that form heterodimers or other multimers, both or all subunits

have to be expressed in one system or cell.

The nucleic acids of the preéent invention find use as probes for the detection of
genetic polymorphisms and as templates for the recombinant production of normal or

variant peptides or polypeptides encoded by genes listed in the Examples.

Probes in accordance with the present invention comprise without limitation isolated
nucleic acids of about 10-100 bp, preferably 15-75 bp and most preferably 17-25 bp
in length, which hybridize at high stringency to one or more of the polymorphic

sequences disclosed herein or to a sequence immediately adjacent to a polymorphic
used as a probe. In one series of embodiments, the probes span the polymorphic
positions in genes disclosed herein. In another series of embodiments, the probes

correspond to sequences immediately adjacent to the polymorphic positions.

Polymorphic Polypeptides and Polymorphism-Specific Antibodies

The present invention encompasses isolated peptides and polypeptides encoded by
genes listed in the Examples comprising polymorphic positions disclosed herein. In
one preferred embodiment, the peptides and polypeptides are useful screening targets
to identify cardiovascular drugs. In another preferred embodiments, the peptides and
polypeptides are capable of eliciting antibodies in a suitable host animal that react
specifically with a polypeptide comprising the polymorphic position and distinguish
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. position. Furthermore, in some embodiments a full-length gene sequence may be
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r it from other polypeptides having a different sequence at that position.
[

(
- Polypeptides according to the invention are preferably at least five or more residues

"in length, preferably at least fifteen residues. Methods for obtaining these poly-
0 :
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peptides are described below. Many conventional techniques in protein biochemistry
and immunology are used. Such techniques are well known and are explained in
Immunochemical Methods in Cell and Molecular Biology, 1987 (Mayer and Waler,

eds; Academic Press, London), Scopes, 1987, Protein Purification: Principles and

Practice, Second Edition (Springer-Verlag, N.Y.) and Handbook of Experimental

Immunology, 1986, Volumes I-IV (Weir and Blackwell eds.).

Nucleic acids comprising protein-coding sequences can be used to direct the ITT
recombinant expression of polypeptides encoded by genes disclosed herein in intact
cells or in cell-free translation systems. The known genetic code, tailored if desired
for more efficient expression in a given host organism, can be used to synthesize
oligonucleotides encoding the desired amino acid sequences. The polypeptides may
be isolated from human cells, or from heterologous organisms or cells (including, but
not 1irnited to, bacteria, fungi, insect, plant, and mammalian cells) into which an
appropriate protein-coding sequence has been introduced and expressed. Further-

more, the polypeptides may be part of recombinant fusion proteins.

Peptides and polypeptides may be chemically synthesized by commercially available
automated procedures, including, without limitation, exclusive solid phase synthesis,
partial solid phase methods, fragment condensation or classical solution synthesis.
The polypeptides are preferably prepared by solid phase peptide synthesis as
described by Merrifield, 1963, J. Am. Chem. Soc. 85:2149.

Methods for polypeptide purification are well-known in the art, including, without
limitation, preparative disc-gel electrophoresis, isoelectric focusing, HPLC, reversed-
phase HPLC, gel filtration, ion exchange and partition chromatography, and counter-
current distribution. For some purposes, it is preferable to produce the polypeptide in
a recombinant system in which the protein contains an additional sequence tag that
facilitates purification, such as, but not limited to, a polyhistidine sequence. The
polypeptide can then be purified from a crude lysate of the host cell by chroma-

tography on an appropriate solid-phase matrix. Alternatively, antibodies produced
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against peptides encoded by genes disclosed herein, can be used as purification

reagents. Other purification methods are possible.

The present invention also encompasses derivatives and homologues of the poly-
peptides. For some purposes, nucleic acid sequences encoding the peptides may be
altered by substitutions, additions, or deletions that provide for functionally
equivalent molecules, i.c., function-conservative variants. For example, one or more
amind acid residues within the sequence can be substituted by another amino acid of
similar properties, such as, for example, positively charged amino acids (arginine,
lysine, and histidine); negatively charged amino acids (aspartate and glutamate);

polar neutral amino acids; and non-polar amino acids.

The isolated polypeptides may be modified by, for example, phosphorylation,
sulfation, acylation, or other protein modifications. They may also be modified with a
label capable of providing a detectable signal, either directly or indirectly, including,

but not limited to, radioisotopes and fluorescent conipounds.
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: The present invention also encompasses antibodies that specifically recognize the

[ polymorphic positions of the invention and distinguish a peptide or polypeptide

E containing a particular polymorphism from one that contains a different sequence at

[ that position. Such polymorphic position-specific antibodies according to the present

E invention include polyclonal and monoclonal antibodies. The antibodies may be

. elicited in an animal host by immunization with peptides encoded by genes disclosed

[ herein or may be formed by in vitro immunization of immune cells. The immuno-

[

. genic components used to elicit the antibodies may be isolated from human cells or
" produced in recombinant systems. The antibodies may also be produced in
[

 recombinant systems programmed with appropriate antibody-encoding DNA.
[ Alternatively, the antibodies may be constructed by biochemical reconstitution of
[

. purified heavy and light chains. The antibodies include hybrid antibodies (i.e..
[ containing two sets of heavy chain/light chain combinations, each of which
[

[

recognizes a different antigen), chimeric antibodies (i.e., in which either the heavy
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chains, light chains, or both, are fusion proteins), and univalent antibodies (i.c.,
comprised of a heavy chair/light chain complex bound to the constant region of a
second heavy chain). Also included are Fab fragments, including Fab' and
F(ab).sub.2 fragments of antibodies. Methods for the production of all of the above
types of antibodies and derivatives are well-known in the art and are discussed in
more detail below. For example, techniques for producing and processing polyclonal
antiscra are disclosed in Mayer and Walker, 1987, Immunochemical Methods in Cell
and Molecular Biology, (Academic Press, London). The general methodology for
making monoclonal antibodies by hybridomas is well known. Immortal antibody-
producing cell lines can be created by cell fusion, and also by other techniques such
as direct transformation of B lymphocytes with oncogenic DNA, or transfection with
Epstein-Barr virus. See, e.g., Schreier et al., 1980, Hybridoma Techniques; U.S. Pat.
Nos. 4,341,761; 4,399,121; 4,427,783; 4,444 887, 4,466,917, 4,472,500; 4,491,632,
and 4,493,890. Panels of monoclonal antibodies produced against peptides encoded
by genes disclosed herein can be screened for various properties; i.e. for isotype,

epitope affinity, etc.

The antibodies of this invention can be purified by standard methods, including but
not limited to preparative disc-ge] electrophoresis, isoelectric focusing, HPLC,
reversed-phase HPLC, gel filtration, ion exchange and partition chromatography, and
countercurrent distribution. Purification methods for antibodies are disclosed, e.g., in
The Art of Antibody Purification, 1989, Amicon Division, W. R. Grace & Co.
General_ protein purification methods are described in Protein Purification: Principles

and Practice, R. K. Scopes, Ed., 1987, Springer-Verlag, New York, N.Y.

Methods for determining the immunogenic capability of the disclosed sequences and
the characteristics of the resulting sequence-specific antibodies and immune cells are
well-known in the art. For example, antibodies elicited in response to a peptide
comprising a particular polymorphic sequence can be tested for their ability to
specifically recognize that polymorphic sequence, i.e., to bind differentially to a

peptide or polypeptide comprising the polymorphic sequence and thus distinguish it
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[ from a similar peptide or polypeptide containing a different sequence at the same

position.
Kits

As set forth herein, the invention provides diagnostic methods, e.g., for determining
the identity of the allelic variants of polymorphic regions present in the gene Joci of
genes disclosed herein, wherein specific allelic variants of the polymorphic region
are associated with cardiovascular diseases. In a preferred embodiment, the
diagnostic kit can be used to determine whether a subject is at risk of developing a

cardiovascular disease. This information could then be used, e.g., .to optimize

treatment of such individuals.

In preferred embodiments, the kit comprises a probe or primer which is capable of

hybridizing to a gene and thereby identifying whether the gene contains an allelic

disease. The kit preferably further comprises instructions for use in diagnosing a
subject as having, or having a predisposition, towards developing a cardiovascular
disease. The probe or primers of the kit can be any of the probes or primers described

in this file.

Preferred kits for amplifying a region of a gene comprising a polymorphic region of

interest comprise one, two Or more primers.
Antibody-based diagnostic methods and kits
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E variant of a polymorphic region which is associated with a risk for cardiovascular
[
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E The invention also provides antibody-based methods for detecting polymorphic
[ patterns in a biological sample. The methods comprise the steps of: (i} contacting a
E sample with one or more antibody preparations, wherein each of the antibody
[ preparations is specific for a particular polymorphic form of the proteins encoded by
[

genes disclosed herein, under conditions in which a stable antigen-antibody complex
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can form between the antibody and antigenic components in the sample; and (i)
detecting any antigen-antibody complex formed in step (i) using any suitable means
known in the art, wherein the detection of a complex indicates the presence of the

particular polymorphic form in the sample.

Typically, immunoassays use either a labelled antibody or a labelled antigenic
component (e.g., that competes with the antigen in the sample for binding to the
antibody). Suitable labels include without limitation enzyme-based, fluorescent,
chemiluminescent, radioactive, or dye molecules. Assays that amplify the signals
from the probe are also known, such as, for example, those that utilize biotin and

avidin, and enzyme-labelled immunoassays, such as ELISA assays.

The present invention also provides kits suitable for antibody-based diagnostic
applications. Diagnostic kits typically include one or more of the following compo-

nents:

1) Polymorphism-specific antibodies. The antibodies may be pre-labelled;
alternatively, the antibody may be unlabelled and the ingredients for labelling
may be included in the kit in separate containers, or a secondary, labelled

antibody is provided; and

(i)  Reaction components: The kit may also contain other suitably packaged
reagents and materials needed for the particular immunoassay protocol,

including solid-phase matrices, if applicable, and standards.
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[
 The kits referred to above may include instructions for conducting the test.
E Furthermore, in preferred embodiments, the diagnostic kits are adaptable to high-

¢ throughput and/or automated operation.
a
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Drug Targets and Screening Methods

According to the present invention, nucleotide sequences derived from genes
disclosed herein and peptide sequences encoded by genes disclosed herein,
particularly those that contain one or more polymorphic sequences, comprise useful
targets to identify cardiovascular drugs, i.e., compounds that are effective in treating
one or more clinical symptoms of cardiovascular disease. Furthermore, especially
when a protein is a multimeric protein that are build of two or more subunits, is a

combination of different polymorphic subunits very useful.

Drug targets include without limitation (i) isolated nucleic acids derived from the
genes disclosed herein, and (ii) isolated peptides and polypeptides encoded by genes

disclosed herein, each of which comprises one or more polymorphic positions.

In vitro screening methods

In one series of embodiments, an isolated nucleic acid comprising one or more
polymorphic positions is tested in vitro for its ability to bind test compounds in a

sequence-specific manner. The methods comprise:

(1) providing a first nucleic acid containing a particular sequence at a poly-
morphic position and a second nucleic acid whose sequence is identical to

that of the first nucleic acid except for a different sequence at the same

polymorphic position;

(i)  contacting the nucleic acids with a multiplicity of test compounds under

conditions appropriate for binding; and

(iii)  identifying those compounds that bind selectively to either the first or second

nucleic acid sequence.
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Selective binding as used herein refers to any measurable difference in any parameter

of binding, such as, e.g., binding affinity, binding capacity, etc.

In another series of embodiments, an isolated peptide or polypeptide comprising one
or more polymorphic positions is tested in vitro for its ability to bind test compounds

in a sequence-specific manner. The screening methods involve:

(i) providing a first peptide or polypeptide containing a particular sequence at a
polymorphic position and a second peptide or polypeptide whose sequence is
identical to the first peptide or polypeptide except for a different sequence at
the same polymorphic position;

(i)  contacting the polypeptides with a multiplicity of test compounds under

conditions appropriate for binding; and

(iii)y  identifying those compounds that bind selectively to one of the nucleic acid

Sequences.

In preferred embodiments, high-throughput screening protocols are used to survey a
large number of test compounds for their ability to bind the genes or peptides

disclosed above in a sequence-specific manner.
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E Test compounds are screened from large libraries of synthetic or natural compounds.
[ Numerous means are currently used for random and directed synthesis of saccharide,
E peptide, and nucleic acid based compounds. Synthetic compound libraries are
[ commercially available from Maybridge Chemical Co. (Trevillet, Cornwall, UK),
E Comgenex (Princeton, N.J.), Brandon Associates (Merrimack, N.H.), and Micro-
( source (New Milford, Conn.). A rare chemical library is available from Aldrich
E {(Milwaukee, Wis.). Alternatively, libraries of natural compounds in the form of

[ bacterial, fungal, plant and animal extracts are available from e.g. Pan Laboratories

" (Bothell, Wash.) or MycoSearch (N.C.), or are readily producible. Additionally,
L
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( . . . . .
natural and synthetically produced libraries and compounds are readily modified

[ through conventional chemical, physical, and biochemical means.
[

[

[ In vive screening methods

[

[
- Intact cells or whole animals expressing polymorphic variants of genes disclosed

herein can be used in screening methods to identify candidate cardiovascular drugs.

In one series of embodiments, a permanent cell line is established from an individual
exhibiting a particular polymorphic pattern. Alternatively, cells (including without
limitation mammalian, insect, yeast, or bacterial cells) are programmed to express a
gene comprising one or more polymorphic sequences by introduction of appropriate
DNA. Identification of candidate compounds can be achieved using any suitable
assay, including without limitation (1) assays that measure selective binding of test
compounds to particular polymorphic variants of proteins encoded by genes
disclosed herein; (i) assays that measure the ability of a test compound to modify
(i.e., inhibit or enhance) a measurable activity or function of proteins encoded by
genes disclosed herein; and (iii) assays that measure the ability of a compound to
modify (i.e., inhibit or enhance) the transcriptional activity of sequences derived from

the promoter (i.e., regulatory) regions of genes disclosed herein.

In another series of embodiments, transgenic animals are created in which (i) one or
more human genes disclosed herein, having different sequences at particular
polymorphic positions are stably inserted into the genome of the transgenic animal;
and/or (ii) the endogenous genes disclosed herein are inactivated and replaced with
human genes disclosed herein, having different sequences at particular polymorphic
positions. See, e.g., Coffman, Semin. Nephrol. 17:404, 1997; Esther et al., Lab.
Invest. 74:953, 1996; Murakami et al., Blood Press. Suppl. 2:36, 1996. Such animals
can be treated with candidate compounds and monitored for one or more clinical

markers of cardiovascular status.
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The following are intended as non-limiting examples of the invention.
Material and Methods

Genotyping of patient DNA with the Pyrosequencing'™ Method as described in the
patent application WO 9813523:

First a PCR is set up to amplify the flanking regions around a SNP. Therefor 2 ng of
genomic DNA (patient sample) are mixed with a primerset (20 — 40 pmol} producing
a 75 to 320 bp PCR fragment with 0,3 to 1 U Qiagens Hot Star Taq Polymerase™ in
a total volume of 20 pL. One primer is biotinylated depending on the direction of the
sequencing primer. To force the biotinylated primer to be incorporated it is used 0,8

fold.

For primer design, programms like Oligo 6™ (Molecular Biology Insights) or Primer
Select™ (DNAStar) are used. PCR setup is performed by a BioRobot 3000 ™ from

Qiagen. PCR takes place in T1 or Tgradient Thermocyclers ™ from Biometra.
The whole PCR reaction is transferred into a PSQ plate ™ (Pyrosequencing) and
prepared using the Sample Prep Tool ™ and SNP Reagent Kit ™ from Pyro-

sequencing according to their instructions.

Preparation of template for PvrosequencingTM:

Sample preparation using PSQ 96 Sample Prep Tool

1. Mount the PSQ 96 Sample Prep Tool Cover onto the PSQ} 96 Sample Prep
Tool as follows: Place the cover on the desk, retract the 4 attachment rods by
separating the handle from the magnetic rod holder, fit the magnetic rods into
the holes of the cover plate, push the handle downward until a click is heard.

The PSQ 96 Sample Prep Tool is now ready for use.
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2, To transfer beads from one plate to another, place the covered tool into the
PSQ 96 Plate containing the samples and lower the magnetic rods by
separating the handle from the magnetic rod holder. Move the tool up and
down a few times then wait for 30-60 seconds. Transfer the beads into a new

PSQ 96 plate containing the solution of choice.

3. Release the beads by lifting the magnetic rod holder, bringing it together with
the handle. Move the tool up and down a few times to make sure that the

beads are released.

All steps are performed at room temperature unless otherwise stated.

Immobilization of PCR product:

Biotinylated PCR products are immobilized on streptavidin-coated Dynabeads™ M-

280 Streptavidin. Parallel immobilization of several samples are performed in the

PSQ 96 Plate.

1. Mix PCR product, 20 pul of a well optimized PCR, with 25 pl 2X BW-buffer
II. Add 60-150 pg Dynabeads. It is also possible to add a mix of Dynabeads
and 2X BW-buffer II to the PCR product yielding a fina}] BW-buffer I

concentration of approximately 1x.

2. Incubate at 65°C for 15 min agitation constantly to keep the beads dispersed.
For optimal immobilization of fragments longer than 300 bp use 30 min

incubation time.

Strand separation

4. For strand separation, use the PSQ 96 Sample Prep Tool to transfer the beads

with the immobilized sample to a PSQ 96 Plate containing 50 pl 0.50 M
NaOH per well. Release the beads.
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5. After approximately 1 min, transfer the beads with the immobilized strand to

a PSQ 96 Plate containing 99 pl 1x Annealing buffer per well and mix
thoroughly.

6. Transfer the beads to a PSQ 96 Plate containing 45 pl of a mix of Ix

Annealing buffer and 3-15 pmoles sequencing primer per well.

7. Heat at 80°C for 2 minutes in the PSQ 96 Sample Prep Thermoplate and

move to room temperature.

8. After reaching room temperature, continue with the sequencing reaction.

Sequencing reaction

1. Choose the method to be used ("SNP Method”) and enter relevant infor-

mation in the PSQ 96 Instrument Control software.
2. Place the cartridge and PSQ 96 Plate in the PSQ 96 Instrument.

3. Start the run.
Genotyping with a service contractor

Qiagen Genomics, formerly Rapigene, is a service contractor for genotyping SNPs in
patient samples. Their method 1s based on a primer extension method where two
complementary primers are designed for each genotype that are labeled with different
tags. Depending on the genotype only one primer will be elongated together with a
certain tag. This tag can be detected with mass spectrometry and is a measure for the

respective genotype. The method is described in the following patent: “Detection and
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identification of nucleic acid molecules - using tags which may be detected by non-

fluorescent spectrometry or potentiometry” (WO 9727325).

Examples

Table 1: Definition of “good” and “bad” serum lipid levels
||G_00d" "Badﬂ

LDL-Cholesterol [mg/dl.] {125 -150 170 - 200

Cholesterol [mg/dL} 190 - 240 265 - 315

HDL-Cholesterol [mg/dL.] |60 -105 30-55

Triglycerides [mg/dL] 45-115 170 — 450

Number of Patients 146 132

An informed consent was signed by the patients and control people. Blood was taken

by a physician according to medical standard procedures.

Samples were collected anonymous and labeled with a patient number.

DNA was extracted using kits from Qiagen.

Table 2a: Oligonucleotide primers used for genotyping using mass spectrometry

The baySNP number refers to an internal numbering of the CA SNPs. Primer

sequences are listed for preamplification of the genomic fragments (primers EF and

ER) and for subsequent allele specific PCR of the SNP.
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Primer Name Primer Sequence baySNP
11558 A251C EF |AAAGAAAGTCAGGATAAAAA 11558
11558 A251C_ER |TTTGGTGAGAGTAAGGAG

11558 A251C AR

gggacggtcyggtagatTTAGACAGGGETCTTATT

11558 _AZ251C _CR

gctggceteggtcaagaTTAGACAGGGETCTTATG

1657 _C236T CF_

gggacggtcggtagatGCTCTGCTTCTTGGTGCC

1657

1657 C236T EF_

CAGAAATACTCTGCTGTCTG

1657 C236T_ER U

GACGATGCCTTCAGCACAGTGAARACCATCAAGG
AR

1657 C236T TF_

gctggeteggtcaagaGCTCTGCTTCTTGETGCT

11652 C25iT EF

CACGAGGTCAGGAAGATG

11652

11652 C251T _ER

GACGGTGTCATAGGAAGAGA

11652 C251T CF

gggacggtcggtagat GAGATGAGGGCTCCTGGC

11652 C251T TF

gctggctcegotcaagaGAGATGAGGGCTCCTGGT

6734 B251C _EF

AAGGAATGTTGTAGAGGGA

6734

6734 _A251C_ER

AGAARAAGARAAGAAMAGGAG

6734 A251C_AF

gggacggtcggtagatCTTCCCAGTAGTARATAR

6734 _R251C_CF

gctggctecggtcaagalTTCCCAGTAGTRAATAC

1504 _C180T CF_

gggacggtcggtagatGTGACTTTTGGTTCCCAC

1504

1504 _C180T EF

AACTCGGGGTCACTGGTCT

1504 Ci80T ER U

GACGATGCCTTCAGCACACAGCGGETATGGAGGA
TG

1504 C180T TF_

gctggetecggtcaagaGTGACTTTTGGTTCCCAT

11536 _C50G_EF

GACCCACCTCCCCCTCCC

11536

11536 _C50G_ER

TTGTTCAGACACTGAGARAGAGCTGTAT

11536 _C50G CF

gggacggtcggtaqatTGCCECGETCCCTGCCCCC
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Primer Name

Primer Seqgueaence

haySNP

11536 _C50G GF

gctggceteggtcaagaTGCCGCGTCCCTGCCCCG

11001_C286T_ER

7363 A%4G_EF TGGTGTTAGGAGAARAAGTAG 7363

7363 A94G_ER AAGGGAAGAGGAGAGAAR

7363 _AY94G AT gggacgatcggtagatAGGCTGGTTTCCCACACA

7363 A94G_GF gotggeteggtcaagaAGGCTGETTTCCCACACG

11001 C286T_EF |TTCCCAARAGACCCACA 11001
CCTCCACCGCTATCAC

11001 _C286T _CR

gggacggtcggtagatTGGCTGCAGGACGTCCRG

11001_C286T_TR

gctggeteggtcaagaTGGCTGCAGGACGTCCAA

10648 G140T_EF

BAGGACAGGGTCAGGARAG

10948

10946 Gi40T ER

CAGAGGCAGGAARGGAGGT

106948 G140T GF

gggacggtcgqtagatATGGAGGAGGGTG?CTGG

A 2004.6.3

10948 G140T_TF

gctggctcggtcaagaATGGAGGAGGGTGTCTGT

2353 A194G_AF_

gggacggtcggtagatRTGAA?CCTTTCCCTTTA

2353

2353 A104G EF_

GAGCARRGTCAGCCATCT

2353 A194G ER_U

GACGATGCCTTCAGCACACCCTCATTTATCCCTC
BAC

5353 A194G_GE_

gctggctcggtcaagaATGAATCCTT?CCCTTTG

10785 _C113T_EF

ATACTTCARCCGCATACACA

10785

10785 _C113T_ER

GGAGGGGARATCAGATARA

10785 C113T CR

gggacggtcggtagatAATTGﬁACCTGTAAATCG

10785 C113T_TR

gctggctcggtcaagaAATTGAACCTGTAAATCA

i018 C251T_EF

CGAGTTAGAGCCAGTCAAG

4018

4018 C251T ER

GGAGGGAAGAAATCARCA

4018 C251T_CK

gggacggtcggtagatCATGGGGGCTCTGTGGCG
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Primer Name

Primer Sequence

baySNP

4018 _C251T TR

gctggctcggtcaagaCATGGGGGCTCTGTGGCA

11654 A251G_EF

CGTATCTCTTGCCTTTCTT

11654

11654 _A251G_ER

CTTCTCTTATGCCTTCCC

11654 A251G_AF

gggacggteggtagat TTACTTGAAAGGACACCA

11654 A251G GF

getggctecggtcaagaTTACTTGAAAGGACACCG

11655 A251C_EF

CGTATCTCTTGCCTTTCTT

11655

11655 A251C ER

CTTCTCTTATGCCTTCCC

11655 A251C AF

gggacggtcggtagat TTCTGCACTARAGCTGTA

11655 A251C_CF

gctggctceggtcaagaTTCTGCACTARAGCTGTC

11637 A162C _EF

AAAGACCCTGAARACACA

11637

11637 A162C_ER

AACTGACAAAGAACCATTTAC

11637 _A162C_AF

gggacggtcggtagatGTCCARAAACTAARAAGA

11637 _A162C CF

gctggetcggtcaagaGTCCAARARACTARARAGC

11627 C251T EF |TTTATCACTACACCCCCTACTC 11627
11627 C251T _ER |GACAGACCGACCAATCAC

11627 _C251T_CR |gggacggtcggtagatCCCTGGGRAAGGTTGAGAG
11627 C251T TR |gctggctcggtcaagaCCCTGGGAAGGTTGAGAA

2463 C479T EF GGCGATGGCCARATAATAAA 2463
2463 C479T ER AACTCTCCCGCACAGTCG

2463 C479T CR gggacagtcggtagatCTCATCCTTCGGATGCTG

2463 C479T_TR gctggctecggtcaagaCTCATCCTTCGGATGCTA
11456 A251G_EF |GGTTTAGGGGTGGGGTAG 11456
11456 _A251G_ER |CTGAGACTGTGGGTTCTGG

11456 A251G_AR

gggacggtcggtagatCCATGCCCTTGTTACTAT

11456 A251G GR

getggetcggtecaagalCATGCCCTTGTTACTAC
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Primer Name Primer Sequence baySNP
4966 AZ251G EF CATTGCTCTTCCTCTCTGT 4966
4966_AZ251G _ER GTGTCATCATTCCTTTCTTG

4966 A251G AR

gggacggtcggtagatTCAGAGACATGAGTCCAT

1966 A251G_GR

gctggctcggtcaagaTCAGAGACATGAGTCCAC

11531 _A251G _EF

CTTTGACAGGTGGGGGTG

11531

11531_A251G_ER

TGCACTGAAATAATACTAGGCAGG

11531 _A251G AR

gggacggtcggtagat GTGCACCGGGGECCAAGGET

11531 A251G GR

gctggctcggtcaagaGTGCACCGGGGCCAAGGT

7075 C182G_EF

TGGCCAAATAATAARCTAACA

7075

7075 _C182G_ER

CCATCCCCATAAACTCTC

7075 _C182G_CR

gggacggtcggtagatCTCAGTGCGCCTCGCTCG

7075_C182G_GR

gctggetcggtcaagaCTCAGTGCGCCTCGCTCC

6396 C199T EF

CAGGGCAAAGGGAAGTAG

6396

6396 _C199T ER

GAAAGGTCAAGGCAGGAG

6396_C199T CR

gggacggtcggtagatCAAGGAGCAGAGCAAGGS

6396 _C199T TR

gcetggcteggtcaagalAAGGAGCAGAGCAAGGA

8480 C71G_EF

CCTAARAGAGGGTGATAG

8480

8480 _C71G_ER

GGAGAARAGTCCATAAAG

8480 C71G_CR

gggacggtcggtagatTTTTGAGAATAGTGTAAG

8480_C71G _CR

gctggcteggtcaagaTTTTGAGAATAGTGTAAC

4912_A74G_EF  |CTTCACTGAGCGTCCGCAGAG 4912
4912 A74G ER  |CCGTCGGCCCGATTCA
4912 A74G_BR  |CAGGCGAGCCTCAGCCCT

4912 AT4G GR

CAGGCGAGCCTCAGCCLCC
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Primer Name Primer Sedquence baySNP
6872 A254G_EF CATCAAGGCAGRACCAA 6872
6872 A254G_ER GAAGGAGAGCAAAGGG

6872 A254G_AF

gggacggtcggtagatAAGATACCTAAATAACRAA

6872 R254G _GF

gctggctcggtcaagaAAGATACCTAAATAACAG

5704 _C61T EF

ACAGCCATARCAGGAGTG

5704

5704 C61T_ER

GGGTTACTCAACCTAAGAGA

5704 _C61T _CR

gggacggtcggtagatGTTCTCTTTGGGAAAACG

5704_C61T TR

gctggctecggtcaagaGTTCTCTTTGGGAAAACA

§138_C251T EF

TCCTGTTCCTGTCTCTCTCT

8138

8138 C25LT ER

CATCATCTCTGACTCCTGTG

8138_C251T CR

gggacggtcggtagatACTTAACTTTACAGGCGG

8138_C251T_TR

gctggctcggtcaagaACTTAACTTTACAGGCGA

10830_A194G_EF

AGAGTTGATAGTTCCGAGAGA

10830

10830 _A194G_ER

CAGACATTTTGGTAGTGATTG

10830 _A194G AR

gggacggtcggtagatAAAGTTAGTGAAAGAAGT

10830_A194G GR

gctggcteggtcaagaAAAGTTAGTGARAGAAGC

8168 A251C EF

GAAGAGAAGCCAGGAATG

8168

8168 A251C ER

CCTAGACCCATCCAGARA

8168 A251C AF

gggacggtcggtagatTRATGGAGAGGGGGCCTA

8168_R251C CF

gctggcteggtcaagaTAATGGAGAGGGGGCCTC

9883 A249G Er

TCCACAACCTCAARARACCAC

9883

9883 AZ49G _ER

CACAGTCCTGCAAGCTCA

9883 A249G_AR

gggacggtcyggtagatCCETEGCCETGGLTCACT

9863 A249G GR

gctggctegotcaagalCETGGCCEGTGGCTCACC

11462 _G251T EF

GAGAACAATRAARAGACCAAARA

11462
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Primer Name

Primer Sequence

baySNP

11462 G251T_ER

TAGCACAATCAACCCAGA

11462 _G251T_GF

gggacyggtcggtagatCTGARAGCTACTGGARAG

11462 G251T TF

gectggcteggtcaagalTGAAAGCTACTGGARAT

8241 A251G EF

TTTTCTAACCCAGTCTTATTTT

8241

§241 A251G_ER

TGAAATCTGAAGTCTTACACC

8241 A251G AF

gggacggtcggtagatTTCTTCCACTTTTTCCAA

8241 A251G_GF

gctggetcggtcaagaTTCTTCCACTTTTTCCAG

11248 _C225T EF

TGAGTTGAACAGCACTTGG

11248

11248 _C225T ER

AGGGTAAGGGAGGGAAAA

11248 _C225T CR

gggacggtcecggtagatTGATTCTTTCGCTTGGCG

11248 _C225T TR

gctggeteggtcaagaTGATTCTTTCGCTTGGCA

11448 A251G EF

ACAGAAGAACAACAACAAAAC

11448

11448 _A251G_ER

TGCGTATGAGGTAAAGAGA

11448 A251G_AF

gggacggtcggtagatGAAGCTGGGAGTGGTGAA

11448 AZ51G GF

gctggctecggtcaagaGAAGCTGGGAGTGGTGAG

11449 C251G_EF

ACAGAAGARCAACAACAAAAC

11449

11449 _C251G_ER

TGCGTATGAGGTAAAGAGA

11449 C251G CF

gogacggtcggtagat ATGAGTGAAGCCTGTCTC

11449 C251G GF

gctggctecggtcaagaATGAGTGAAGCCTGTCTG

11450 A251T EF

ACAGAAGAACAACAACAAARC

11450

11450 _A251T ER

TGCGTATGAGGTARAGAGA

11450 AZ51T AR

gggacggtcggtagat GGACCATAATCTTGAAGT

11450 A251T TR

gctggctegotcaagaGGACCATAATCT TGAAGA

9940 C93T EF

CATCTCCTGGAAGAARCAA

9940




L T e T e T e T e T e T e O e T e O e, TR e T e T e T e, O e T e, T e, T e, T e IO e O e T e O e R e B s B O e T e T e T e T e T e T e T e T s T s T e B s B e Y e T e Y

O

(230)

JP 2004-154120 A 2004.6.3

Primer Name
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baySNP

9940 C93T ER

CAAACATAAGTGCATGARAG

9940 _C93T CR

gggacggtcggtagatGTCAGGGCCCAATAGGTG

6940 C93T_TR

gctggeteggtcaagaGTCAGGGCCCAATAGGTA

11624 C251T _EF

TCGGGAGETGTAAGTAAG

11624

11624 C251T ER

CCACAGTCAGAAGAGACAA

11624 C251T CR

gggacggtcggtagat AGAGACCCTGGTCCCAAG

11624 _C251T_TR

gctggceteggtcaagaAGAGACCCTGGTCCCAAA

10388 A251G_EF

CACCCCTATACACATATCC

10388

10388 A251G_ER

GTTTGGAATACATCATTGTC

10388_A251G_AR

gggacggtcggtagatTATTTTTATTGGCTATAT

10388 A251G GR

gctggetceggtcaagaTATTTTTATTGGCTATAC

10877 _A251C_BF

CCTGTTTCTCAACCTTCTC

10877

10877 A251C_ER

ATGGTCTATGGAACCTARATCT

10877 A251C_AF

gggacggtcggtagatGCACTGATTCTGCTTCCA

10877 A251C_CF

gctggctcggtcaagaGCACTGATTCTGCTTCCC

52 _C397G CR_

gggacggtcggtagatTATTTTATAATGCAAAAG

52

52 C397G_EF U

GACGATGCCTTCAGCACAGTGAATTGCCAGATTA
GTG

52 C397G_ER_

TCTAAAGTGCTGGGATTG

52 C397G_GR_

gctggcteggtcaagaTATTTTATAATGCARAAC

57 C280T CR_

gggacggtcggtagatAGCAGCAGGTGGCAAGAG

57

57 C290T EF U

GACGATGCCTTCAGCACATAACATTAGGGCACAA
CcC

57 C290T ER_

CCCACAAGTARGGACAGA

57 C290T _TR_

gctggctcggtcaagaAGCAGCAGGTGGCAAGAA
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118 C675T CF_

gggacggtcecggtagatGTGCTGCTATCTGCTTTC

118

118 C675T EF_

TACCTGTTTCTCCCACAC

118 C675T ER U

GACGATGCCTTCAGCACAAAAGACAGCCAAAAGA
GA

118 _C675T TF_

gctggctecggtcaagaGTGCTGCTATCTGCTTTT

152 A587G Ar_

gggacggtceggtagatGETGGGAGETTCCAGCLCA

152

152 _A587G_EF_

GCAGGAAGAAAGCTAGAA

152 A587G _ER U

GACGATGCCTTCAGCACAAGGCAGGATAATGACA
AC

152 A587G_GF_

gctggctcggtcaagaGGTGGGAGGTTCCAGCCS

288 C541G_CR_

gggacggtccgtagatGTGCCCTTCCTCCCGCCG

288

288 C541G EF U

GACGATGCCTTCAGCACATAGGTTTCTGTTCTAA
CCTTG

288 _C541G ER_

GGACTTTTCTCCTGACACT

288 C541G_GR_

gctggetceggtcaagaGTGCCCTTCCTCCCGCCC

307 C215T CR_

gggacggtcggtagatGAGTGGGTGCTGTTCCCG

307

307 C215T EF U

GACGATGCCTTCAGCACAGTTACTGCCTCTCTGA
CcC

307 C215T ER_

AGTGTGACCTGCTCTCTT

307 C215T TR_

gctggcteggtcaagaGAGTGGGTGCTGTTCCCA

384 C375G CR_

gggacggtecggtagatCTCATGTTGCCACTCACG

384

384 _C375G EF U

GACGATGCCTTCAGCACATCCGTTTCCAGGCCAT
CT

384 C375C ER_

GTCCGTCTTATAGTGCAGGGTGT

384 C375G GR_

gctggecteggtcaagaCTCATGTTGCCACTCACC
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Primer Name

Primer Sequence

baySNP

533 A289G_AF

gggacggtcggtagatCCTGGCCTGGACCCTACA

533

533 A289G Er_

CTCCTGGAGACGCACGACTCT

533 A289G ER U

GACGATGCCTTCAGCACAACAGCATCGGGAGGTA
CA

533 A2B9G GF_

gctggcteggtcaagaCCTGGCCTGGACCCTACG

542 R402G AR _

gggacggtcggtagatAGAAATTCCCTCCCAACT

542

542 A402G EF U

GACGATGCCTTCAGCACATGATTGAGCCAGTTGT
TT

542 A402G_ER

GGGGTGTATTTTGAGAGTG

542 R4C2G GR_

getggcteggtcaagaAGAAATTCCCTCCCAACC

555 A202G _AF

gggacggtcggtagatGTGAGAGGGGTTCCTGGA

555

555 A202G_EF

GACTATGCGGAGAAGATG

555 _A202G _ER U

GACGATGCCTTCAGCACACTTGGCTTGGAATAGA
GA

555 A202G GF_

gctyggetecggtcaagaGTGAGAGGEGTTCCTGEG

576 _C639T CF _

gggacggtcggtagatCATCCCTTTTGCAGGAGC

576

576 C639T EF

ACCCTTAGAATGAAGTTGAGAG

576 _C639T ER U

GACGATGCCTTCAGCACAGCTTICGTAGACACGTT
GAG

576 C639T TF

gctggcteggtcaagaCATCCCTTTTGCAGGAGT

608 Al82G AR

gggacggtcggtagatCCTTGGCCTCTGTGAACT

608

608 A182G EF U

GACGATGCCTTCAGCACACTTATCCAGGGTGATG
GT

608 A182G_ER _

TGTCAGATCCCAGTTCAG

608 A182G_GR_

gctggeteggtcaagallTTGGCCTCTGTGAACC

614 _A150G_AF_

gggacggteggtagat TCGCARACATCCATGCCAA

614
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614 A150G EF

ACACACTTGTCCTTGTCTC

614 A150G_ER U

GACGATGCCTTCAGCACAGCTCATCGTTCCTACT
ARR

614 A150G GF_

gctggcteggtcaagaTCGCAACATCCATGCCAG

738 _A120C_AR_

gggacggtcggtagatGAGGTGRAGAGGAATGTT

738

738_A120C_CR_

gctggcteggtcaagaGAGGTGAAGAGGAATGTG

738 _A120C_EF U

GACGATGCCTTCAGCACACTCCTTCTCAACGCCA
CTTC

738 _A120C_ER_

CCTTCCCCCACCAACTCT

777 _C266T CR_

gggacggtceggtagatTCCACAGGGCCTCTCCE

777

777 C266T EF U

GACGATGCCTTCAGCACAGGGGCAGGCCAGGAGG
ATGTA

777 _C266T ER_

CCTGAGACGCGGACCGT

777 _C266T TR

gctggeteygygtcaagaTCCACAGGGCCTCTCCA

1056 _A354G_AR

gggacggtcggtagatGCGGCTGCCCCETCCTET

1056

1056_A354G EF U

GACGATGCCTTCAGCACAGTGTGTCTATGTGTICT
GTGTG

1056 _A354G ER_

CGGACTTCTCCTTCTTGT

1056 _A354G_GR_

gctggeteggtcaagqaGCGGCTGCCCCGTCCTEL

1275 C307G CF_

gggacggtcggtagatCCTCCCGCCCTGGGAGAC

1275

1275 C307G_EF_

GAGAAAGAGAGAGAGAGAGAGAGAG

1275 C307G _ER U

GACGATGCCTTCAGCACAGTGGGTTTGGTTTTGE
TT

1275 C307G_GF_

gctggeteggtcaagaCCTCCCGLLCTGGGAGAG

1524 A284C_AF_

gggacggtcggtagatCTCTCAARGCCCACACARA

1524

1524 A284C CF_

gctggeteggtcaagaCTCTCARAAGCCCACACAC
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Primer Name
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1524 R284C_EF

AGAAADAGAARAGGAARARGA

1524 A284C _ER U

GACGATGCCTTCAGCACAGGAAAGTTACRAGGCT
ATGA

1583 C491T CR_

gggacggteggtagatAGTTGATGGCAATGTATG

1583

1583 _C491T EF U

GACGATGCCTTCAGCACAGGGATGAGAACAGAGA
GAA

1583 C491T ER_

CCAGRAAAGCACAARACAC

1583 _C491T TR_

gctggcteggtcaagaAGTTGATGGCAATGTATA

1669 C317T CR_

gggacggtcggtagatTGATAGGCGCTCAATAAG

1669

1669 C317T EF U

GACGATGCCTTCAGCACATCAGATAGCAGCAAGA
GG

1669 C317T_ER_

GTGCTTCATTTTCTTCACA

1669 C317T TR_

gctggctcggtcaagaTGATAGGCGCTCAATAAA

1722_CB9T CF_

gggacggtcggtagatACCCCAGGATGCCCACAC

1722

1722 _C89T EF_

GTTTATCCTCCTCATGTCC

1722_C89T ER U

GACGATGCCTTCAGCACAGTTACCTTTTCCACCT
CTC

1722 CB9T TF_

gctggctcecyggtcaagaACCCCAGGATGCCCACAT

1757 A210G_AF_

gggacggtcggtagat GCAAACAAACCAALATGA

1757

1757 _RA210G_EF_

CCAGCACCCAAAATARGA

1757 A210G_ER_U

GACGATGCCTTCAGCACAATAAGTTGAAGCCCTC
cC

1757 _A210G_GF_

gctggecteggtcaagaGGAARCARAACCARAATGG

1765 R240G_AF_

gggacggtcyggtagatGGCTTCACGGAGGAAGAA

1765

1765 _RA240G_EF_

TTAGCAGCTGTGAGGTATG

1765 _R240G_ER_U

GACGATGCCTTCAGCACATAAGATGGAGCAGGGT
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AG

1765 _A240G_GF_

gctggetcggtcaagaGGCTTCACGGAGGAAGAG

1837 C413T CF_

gggacgegtcggtagatCTCAGCTTCATGCAGGGC

1837

1837 C413T EF_

CCCACTCAGCCCTGCTCTT

1837 _C413T ER U

GACGATGCCTTCAGCACAGCATCCTTGGCGGTCT
TG

1837 C413T TF_

gctggcteggtcaagaCTCAGCTTCATGCAGGGET

1862 _C109T CF_

gggacggtcggtagatCTGGATGTGACGTCTAALC

1862

1862 C109T EF_

TTGGGGGATGAAGAGGGA

1862 _C1l09T ER U

GACGATGCCTTCAGCACARATGGTGGAATGGARAG
ACAGARAC

1862 C109T TF_

gctggctcggtcaagaCTGGATGTGACGTCTAAT

2000 _C349T CR_

gggacggtcggtaqatAGTATECTAATTAGGAAG

2000

200C_C349T EF U

GACGATGCCTTCAGCACACTGACACTGAGCCACA
AC

2000 _C349T ER_

RAACTGATGAGCAAGAAGGA

2000 _C349T TR_

gctggcteggtcaagaAGTATEGTAATTAGGARRA

2085 GA415T BF

GCTTTTTCTTTTCATTACATC

2085

2085 GA15T ER U

GACGATGCCTTCAGCACACCTCTTTTAGRATCAG
AGACA

2085 G415T GF_

gaggacggtcggtagatGGTAGTGTTACCAGAAAG

2085 G415T TF_

gctggctcggtcaagaGGTAGTGTTACCAGAAAT

2093 C229T CR_

gggacggtcggtagatGGCTCTCAGCAATCAAAG

2093

2093 C229T EF U

GACGATGCCTTCAGCACACTTITTGTGTTTGTGTG
GG

2093 C229T ER_

CTGGTGTCAGGTGTAGTTATG
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2093 C229T TR _

gctggctcggtcaagaGGCTCTCAGCAATCARAN

2109 _A543G_AR_

gggacggtcggtagatGCAATTCTGCAGTGACAT

2109

2109 _A543G _EF U

GACGATGCCTTCAGCACAGCATAARACATACCTT
GAGTG

2105 _A543C_ER_

CTTCCCTACATAATARCAACAGA

2109 A543G_GR_

gctggctcggtcaagaGCAATTCTGCAGTGACAC

2187 _C99T CR_

gggacggtcggtagatGAGTCCCTAAAGTTGGETG

2187

2187 _C99T EF U

GACGATGCCTTCAGCACACGTAAGTGCCATGAAG
AC

2187 _C99T ER

AGARAAGCCAAAGAAAGTG

2187 _C99T TR

gctggctecggtcaagaGAGTCCCTARARGTTGGTA

2203_C745T CF_

gggacggtcggtagatGAAGTAAATTATAGTGAC

2203

2203_C745T EF_

GTGGGTTTTTGTTTTGTTT

2203 _C745T ER U

GACGATGCCTTCAGCACATTTTTGTTGATGGGTT
TG

2203 _C745T _TF_

gctggctcocggtcaagaGAAGTARATTATAGTGAT

2217 T281G EF U

GACGATGCCTTCAGCACATAACCTCACCAACCTC
AR

2217

2217 _T281G_ER_

TGTCACCAATTAACCAGAA

2217 _T281G_GR_

gctggeteggtcaagarARATGACAGCCATGGCC

2217 _T281G TR

gggacggtoeggtagatAAAATGACAGCCATGGCA

2284 _B220G _AF_

gggacggtcggtagat GGAGGGCAGATCTAGGGA

2284

2284 B220G_EF_

TTGTAAAGGAARCCCTCCC

2284 A220G ER U

GACGATGCCTTCAGCACATTTTCTCCTCCCCCTT
cT

2284 _R220G_GE_

gctggcteggtcaagaGGAGEGGCAGATCTAGGGE
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2290 A404G AR_

gggacggtcggtagatCACATCAGGAAARAACAGT

2250

2290 _R404G EF U

GACGATGCCTTCAGCACACAGAAGTGACAAGGAT
GG

2290_R404G_ER_

GGTGCTTTGAGTGATGTT

2290 RA404G_GR_

gctggctcecggtcaagaCACATCAGGAAARARCAGC

2297 C272T CF_

gggacggtcggtagat AAGARAAAGCCAATGCAC

2297

2297 C212T EF_

TGCAGTAAGCTGAGATGG

2297 C272T ER U

GACGATGCCTTCAGCACAGGAGGAGTAGGTTTITG
TTTAG

5297 C212T _TF_

gctggectcggtcaagaAAGARARNNGCCAATGCAT

2321 _G516T_EF U

GACGATGCCTTCAGCACAGGCTCGACGGGTAGGT
AAC

2321

2321 G516T ER_

GGGTCTTGGGTGAGGAACGAC

2321 G516T GR_

gggacggtcyggtagatAGCCGCCGETCCCTCTGC

2321 _G516T TR_

gctggctcggtcaaga”AGCCGCCGETCCCTCTGA

2354 _C145T CF_

gggacggtcgogtagatAACTAGAGAGTACTTGGC

2354

2354 C145T EF_

CAGAAGCACTAGGAAGACAA

2354 C145T ER U

GACGATGCCTTCAGCACATCARAAGARAACACAGC
CA

2354 C145T TF_

gctggctcggtcaagaRACTAGAGAGTACTTGGT

2371 AT2C BAR_

gogacggtcggtagat CACCTTTGITTARAATCT

2371

2371 AT2C CR_

gctggctcggtcaagaCACCTTTGTTTARAATCG

2371 A72C_EF U

GACGATGCCTTCAGCACACTGCGGTGTAACGGETG
TC

2371 _A72C ER_

CCCTCTCAAATTCCAGTGTTC
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2376 _C302T CR_

gggacggtcggtagat CTGGTGGGACAGGATGTG

2376

2376_C302T EF U

GACGATGCCTTCAGCACAAGAGAARAGGAAGARAR
GAA

2376_C302T ER_

CAGGTAACAGGAATGTATG

2376 _C302T TR_

gctggeteggtcaagalTGGTGGGACAGGATGTA

§7148 A251C_EF

AAGGAATGTTGTAGAGGGA

6734

87148 _A251C_ER

|AGAARAAGARRAGAARRAGGAG

87148 A251C_AF

gggacggtcggtagatCTTCCCAGTAGTAAATAA

87148_A251C_CF

gctggctecggtcaagaCTTCCCAGTAGTAAATAC
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Table 2b: Oligonucleotide primers used for genotyping using Pyrosequencing

The baySNP number refers to an internal numbering of the CA SNPs. Primer

sequences are listed for preamplification of the genomic fragments and for

sequencing of the SNP using the pyrosequencing method.

Primer Name Primer Sequence baySNP
SpP-1755FPy BIO CCTCCATGTAGGTGCCACGG 1755
§P-1755 R Py GGCCCTCCAGGATCTGC

Sp-1755 seqg Py GATGCTCACAGGGGAGRAAGE

SP-8816 F Py AGGGAGCCCACGGTGATA 8816
Sp-8816 R Py BIO AGGGCACTCTGCTTGTTATTAGA

3P-8816 seq Py F GCCCCTCTGCTCCAAGCG

SP-1653FPy: BIO AAGTGAGGGATTTATTCATGAC 1653
SP-1653RPy: TARGATGCTAACTCETAGGGA

SP-1653segPy GGARGGCCAACTGAGGAG

5564 FW ACTCCCACAGGTTTAATTAGT 5564
5964 REbic AGACAGTGCAGGTTATCTCA

5564 SQ ATCCTGGGAARAGGTACT

5320 FW TGCTAGGTGCTCGGGATA 5320
5320 REbio GCACTGGCCAACTTAATCACT

5320 SB0Q GTAAGAGAGGTTAAGGARAGC

1062 FW GALTGAGGTCCTGTGCGTTT 1062
1062 REbio ACCRACACTTCTCCTCGACCTG

1062 5Q CGTTTTGACACAGARAGAT

SP10811Fint seq |TTCAGTTCCAGCTCTACCAT 10811
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Primer Name Primer Sequence baySNP
SP10811F AGATTTACTGAAGTGCGAGGTG

SP10811RBio GATCAGAGGCTCACAAAGGTT

SP4383FPy CCAGAACAAGAGTCCCTARACCCAC 4383
SP4383RPy BIO GGTTCAGGCACTTTTCGTTGAGTT
SP4383seqgPy CTTACACAGAACGCTGCTGA

SP-3843FPy ATTGTTTGAGGCCAGGAGGTAGAAGT 3843
SP-3843RPy BIO GGGGGAAATTTTGAATGTAGCA

SP-3843seqgby TTGCTGTTTTCTATTTTTGGTA

SNP4527-FW AAGCAGATARAGCATATGATG 4527
SNP4527-REbic GGGTTTCCACAAGCTGAC

SNP4527-5Q CAGAAGAAATAGATGCAAAGG

SNP5019-FWbio TCCTTGGGTCTCACCGTGTAT 5018
SNP5019-RE AGCGCAGAAGGGTATAG

SNP5019-SQrev CAGTCCTGTGCTGGGGAGAAC

SNP5093-FW ATCTGGCATCTTGGCAAACCT 5093
SNP5093-REbio CCCCACCTTCGTAACAGC

SNP5093-80Q CAGAGGCTGCCCTGAAGACAT

SNP5717-FW AATGGCAGAAATCCGGAGA 5717
SNP5717-REbio CCGCAAAGAGCTTGACAATGT

SNP5717-SQ GGATATGATCTAARRAGGGA

SP5245Rint CAAGATTGTAAAAGAATAGC 5245
SP5245FBic TGGGGGCTGCTTAGATGCT

SP5245R GATGACGTTTCAATTTTAGGAG
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Primer Name Primer Sequence baySNP
SP1574F CAATGCAGGCCAGGARAACACT 1574
SP1574RBio ACCCCCAAARAGACACCAAAAACA

SP1574Fint CCCTGGGCAATGAARAAGT

SP4838Rint TGACTAAGAATGTAATGGGGAARGA 4838
SP4838FBioc CAAAGATGACCTTATGGCTCTGA

SP483E8R GTCTCGGAACATGACCTTTAGT

SP4856Fint CTGCAGAAGCTGAGTTACC 4856
SP4B56F CGTGGTCCGGGCTCTTTTTGCT

SP4856RBic GGTGGGGGTCAGGCAGTGG
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Claims

1. An isolated polynucleotide encoded by a cardiovascular associated (CA)

gene; the polynucleotide is selected from the group comprising

SEQID 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23,24,25, 26,27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,
43,44, 45, 46,47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63,
64, 65, 66, 67,68, 69,70, 71,72, 73, 74,75, 76, 77,78, 79, 80, 81, 82, 83, 84,
85, 86, 87, 88, 89, 90, 91, 92, 93, 94 with allelic variation as indicated in the
sequences section contained in a functional surrounding like full length

cDNA for CA gene polypeptide and with or without the CA gene promoter

sequence.
1.

3. A host cell containing the expression vector of claim 2.

4, A substantially purified CA gene polypeptide encoded by a polynucleotide of
claim 1.

5. A method for producing a CA gene polypeptide, wherein the method com-
prises the following steps:
a) culturing the host cell of claim 3 under conditions suitable for the

expression of the CA gene polypeptide; and
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[ 2. An expression vector containing one or more of the polynucleotides of claim
: :
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E b) recovering the CA gene polypeptide from the host cell culture.
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A method for the detection of a polynucleotide of claim 1 or a CA gene

polypeptide of claim 4 comprising the steps of:

contacting a biological sample with a reagent which specifically interacts with

the polynucleotide or the CA gene polypeptide.

A method of screening for agents which regulate the activity of a CA gene

comprising the steps of:

contacting a test comp;ound with a CA gene polypeptide encoded by any
polynucleotide of claim 1; and detecting CA gene activity of the polypeptide,
wherein a test compound which increases the CA gene polypeptide activity is
identified as a potential therapeutic agent for increasing the activity of the CA
gene polypeptide and wherein a test compound which decreases the CA
activity of the polypeptide is identified as a potential therapeutic agent for

decreasing the activity of the CA gene polypeptide.

A reagent that modulates the activity of a CA polypeptide or a polynucleot.ide

wherein said reagent is identified by the method of the claim 7.

A pharmaceutical composition, comprising:
the expression vector of claim 2 or the reagent of claim 8 and a

pharmaceutically acceptable carrier.
Use of the reagent according to claim 8 for the preparation of a medicament.

A method for determining whether a human subject has, or is at risk of
developing a cardiovascular disease, comprising determining the identity of
nucleotide variations as indicated in the sequences section of SEQID 1, 2, 3,
4,5,6,7,8,9,10,11,12, 13,14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,
27,28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,
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48,49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68,
69, 70, 71, 72,73, 74,75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89,
90, 91, 92, 93, 94 of the CA gene locus of the subject; whereas a “risk”

genotype has a risk ratio of greater than 1 as can be seen from table 6.

12, AKkit for assessing cardiovascular status, said kit comprising
a) sequence determination primers and
b) sequence determination reagents,

wherein said primers are selected from the group comprising primers that
hybridize to polymorphic positions in human CA genes according to claim 1;
and primers that hybridize immediately adjacent to polymorphic positions in

human CA genes according to claim 1.

13, AKkit as defined in claims 12 detecting a combination of two or more, up to

all, polymorphic sites selected from the groups of sequences as defined in

claim 1.

14. A kit for assessing cardiovascular status, said kit comprising one or more

antibodies specific for a polymorphic position defined in claim 1 within the

L T e T e T e T e T e T e T s T s B s B s T T e T e T e T e T e T s T e T s T e Y s T s Y e T s T e T T e T e T e T e, B e B |

human CA gene polypeptides and combinations of any of the foregoing.
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SEQUENCE LISTING

<11C> Bayer AG

<120> Single Nucleotide Polymorphisms predicting Cardiovascular Disease
and Medication Efficacy

<130> empty

<160> B84

<170> PatentIn version 3.1

<z10> 1
<211> 623
<212> DNA

<213> Homo Sapiens

L220>
<221> wvariation
<222>  {140)..{140)

<Z223> BaySHP 10948, G140T

<400> 1
gagtccagat coceagceoce ctotecagat tacattcate caggcacagg aaaggacagg 60
gteaggaaag gaggactotg ggeggcagee toeacattes ccttocacge ttggoccocca 120

gaatggagga gggtgtctgk attactggge gaggtgteoct ccotteotgg ggactgtggg 180

gggtggtcaa aagacctcta tgceccacet cctteetece tetgocctge tgtgectggg 240
geagggyggag aacageccac ctegtgacty ggggetggee cagcccgecce tatccotggg 300
ggaggoagoy ggacagogyy ageccotataa ttggacaagt ctgggatect tgagtectac 360
teagoceocag cggaggtgaa ggacghtoctt ccocaggage cgabtgagaayg cgeagtoegag 420

ggcacgggga tgagetcagy ggcctetaga aagagotggg accotgggaa cocotggect 480
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cocaggtagtc tcaggagage tacteggggt cgggoetigygg gagaggagga gogggggtoas 540
ggcaageage aggggactgg acctgggaag ggotgggoag cagagacgac cogaccoget 600
agaaggtggg gtggggagag cagy 623
<210> 2

<211> 432

<212> DNFA

«<213> Homo Sapiens

<220>

<221i> wariation

<222>  (94)..(94)

<223> BaySKP7363, A%4G

<400> 2

gtgettttag aaaaggeata aatggtygtita ggagaaasaag taggtggeoce ggttbtttec 60
cattetyggea caggteagge tggtitecca cacrtgecce attgactttg tttteteteo 120
tetteceoctta cactteataa tgaagactet ﬁtcactactg ggttteacaa atgagagaaa 180
ttgattagaa caattacctit tcagetcatt ccaggeatce cacttggect tgcccgtgaa 240
gtecaacate cogggecgtt cttaaacaag ggasagaaaag geattagatc tggttcaaat 300
tetastggag aacttgatea accttettge cataaatgoe ateottotatt acacotgtte 360
ctictagget otgteatggy gttaaatagyg tctagtagag tgggtictogo cctaagazaa 420
ccaatgtatg co 432
<210> 3

<Z21i> 1413

<212> DNA

<213> Homo Sapiens

220>

<221i> wvariation

<222>  (146)..(146)

<223> BaySWP 11377, Ci146T
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<400> 3
agaagcacas

ctttacagea
geaagggoca
gecotttgatg
ggaacggeoca
ceatgteace
acacacacca
cacctgacat
gotagggeca
catceagtaa
teccacggect
geactaatee
aggeagecac
agtecagtag
tgagaatatt
gaggaecacga
gaateatcea
aataggtgag
gtgetattaa
tacactgaac
acaagtceooc
taaggcacag
aaaaggaact

cteaaageca

<210> 4
<211> B27
<212> DRA

<213>

tttactaggae
gacocatigtyg
goaacacaac
ceatcacaga
tgacaacgaa
caaggocacy
cogooebkttoeb
tggotcagta
caaatetotg
caggataatg
aatccaagge
atctcagaaﬁ
tactgatega
ttottaactyg
tttggttgte
tgotgotaaa
goctcaaata
tgacatataa
taataaﬁtgt
agataaagge
agacagagoc
cocagetecagy

ttcoggeotgt

ggggggeage

Homo Sapiens

gagycagace
cohgoocoogg
gtitaygcte
gtitocgagea
ttaacaacaf
ctgggeacgt
geaagatoeoey
gtgetggege
totataaaca
tcaaaaccte
actacatget
tectgeateg
teggagatga
guaataatoet
acaactggag
aatccoctacag
tcactagtge
tttatecectec
ggascaacag
agatggaggt
accaactgoe
anggaaatct
gecttttaag

atgecactaag

(264)

tittgeagac
gacacagtocc
teteactote
acagtocaat
gggaaagecea
ctgggatgeo
acctegecac
aggtgtagge
tgootogtet
ctggcattct
gtgatgceeoe
agtctcaaat
cactcaaagt
tgeocaceac
agggaaggtg
tgotcaggaa
caagagtgag
aaactgggat
gcataaatca
coccaggaay
coegtttggea
tigtectagtt
atgtaagtgg

act

cacagotget
cacoeeatooo
etggoctigg
coccaaggoa
ggggcaggag
ctgtaactac
acctgacaaa
accaaatgto
ctocacetgg
ggcaccttot
accegtgece
cottgccage
aaaactaate
ggaaacttga
tagetggeac
gatoooroad
aatcecctgge
gettotgaasz
ggactgtaca
ggtcaaagay
gaataaatge
cttgtttaaa

cagagaacaa

JP 2004-154120 A 2004.6.3

tecacatgaa
cogetgeaty
ccagttcaaa
ggaagacocea
ggtgaaccga
ttactgactyg
acteccagga
ttgttttgta
acogocaggyg
gtcacotaco
acggecagaca
acagggctcc
tgcaatgett
tggecaatgte
caagtgaata
CocoaARCAgR
ttagtctgac
gtgaaagaga
ggeaaacoay
ctectotoct
tagtatgtea
JRaaaxAgraa

atctgtttceo

60

i20

isg

240

300

360

420

480

540

600

660

720

780

840

S00

260

1G20

1080

1140

1200

1260

1320

1380

1413
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<220>
<221>
<222>

<223>

<400> 4
ctcaceagtce

cagacccagoe
geatggggac
agcecegggt
tggtgggact
gtcaagcagg
cetoaggage
ageacgocas

agcaggccag

<210> 5
<211> 607
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 5
aaatocraay

atcaaatata
agatttotag
agattecttte

gagctgacac

BaySNP 1837,

variation

(413) .. (413}

cccettetga
taaggttote
ctggggtgec
acteccttgtt
gggctggggy
agoooagggc
ttoagaggeo
caagacogec

gtacaccecge

Homo SBapiens

variation

(194) .. (194}

geagtgaggy
agattececett

agttgatagt

agarcttett

acaatgttat

C413%

gagcoogtat
cottagggge
cctocacagga
gtitgceoeteo
cagggtggag
togtocagag
gaggatgect
aaggatgeac

tggectecect

BaysNpP 10830, AlB4G

tagtttteay
ctattttgge

tecogagagaa

tcactaactt

tatoctttga

(265)

gageagggayg
cacgeeacot
cacttectty
tggegeteet
gcaacttggy
gecgatocac
coottotoayg
tgagcagegt

ccecatoeeo

catgetttot
tgaggetggy
tttictgaag
tttocagacta

ctottgeaco

coggoceota
cocoagggay
caggaacaga
ggeectetgee
gatceecagte
cocastocago
cttoatgeag
geaggagtoc

cctgeca

ttaggaaggt
teaagtgaty
tceoatgacag
gataagaaga

coazgtaaat

JP 2004-154120 A 2004.6.3

cteettotgg
gaggtocacagy
ggtgceatge
cgtaagcact
ccaatggghtg
cotgotottt
ggytacatga

caggtggeee

agttattigy
gaagagaaac
ttggaagttg
agtatatitt

atggatticc

60

12¢

180

240

300

360

420

480

527

60

120

180

2490

300
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aatcactacc aaaatgtctyg gatttcattyg accctaagtc tttgggteta gatetgetac 360
acatttgeac aagtgttigt tteagaagea agggeagaca gtggetatge caaaacotag 420
ggttggaatt cecagotoagg goocteagtg gtatatgggg tgaatagote ttacttacte 480
ttggatatco aatteottcotg agttoaagat attggoasata tgggaagcoca casagttett 540
cacttgotea ttotgttece atggtagaat ttggacaatt ttgttaatat ctgootgtga 60C
aggacte 607
<210> 6

<211> 587

<212> DNA

<213> Homo Sapiens

<220>
<Z221> wvariation
<222>  (202)..(202)

<223> BaySNP 555, aA202G

<400> 6
tggagoecter coataggeac toggggocte cococtgggatg agacteocage tttgotocct &0

goocticoctoe cccaggeatyg gotggggact ggaagaccac cttcacogtg gogeoagaatg i20
agegettoga tgeggactat goggagaaga tggesggotg cageoteoage ttoogetotg 180

agetgtgaga ggggttectyg grgtcactge agagggagtg tgogaatcaa goctgaccaa 240

gaggcetecag aataasagtat gattitgtgtt caatgeagag tcetctattee aagecaagag 300
asacoctgag ctgaaagagt gatcgeoccac tggggecaaa tacggocace tecccgetee 360
agotectcaa cttgecotgt ttggagaggy gagagggtet gogagaagtaa aaccocaggag 420
acgagtagag ggggaatgtg tttaatocca goacgtocote tgotgteoctg cooctgtgtog 480

ttgggggaty gogagtcetge caggoggoat cactttttet tgggttectt acaageoecace 540

acgtateteot gagocacatt gaggggagyg gaatageeat ctgeata 587
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<210> 7
<211> 2090
<212> DNA
<213>

<220>
221>
222>

<223>

<4900> 7
cgacacetge

aggettecag
ggegggtggyg
aactttgcoac
ggggagtotg
gtttttggga
ttocttteag
geatggtgee
gagggcayga
tgcatgccac
totogetoty
cotoecgyygt
cegecactge
agovagyatg
toggattaca
agggtttecac
cttggectee
gacagggtgce
goageottga
gtactggcat

ctocattotgt

Home Sapiens

variation

(1429) ..{1428)

agccagetet
ctggacooce
ggcggectea
agactcatat
cogeectgit
atatocagtt
ggacaacctyg
acacacctgt
ggattggttg
tatgooctgge
ttgaccagge
teacgecatt
accaggecaa
gtetegatet
ggegtgagee
catgttggaoc
caaagtgetyg
tgotatatat
cctectgggt
gtgeceoaccat

caccocaggot

BaySNP 11652, Cl4297

gegtgaacct
acacgaagge
coeottgeag
ccootgaccy
aggacttggy
aacggaacoes
gggagtgact
ggtcceoaget
atcotoccac
taattttett
tggagtgeag
ctectgecte
tttttttgta
cctgactteg
actgegeoca
aggotagtet
ggattacaga
tocagectgt
tecacgtgato

goctggttaa

ggagtgeggt

(267)

ggagggtyge
ctgeaagget
geageagtgg
gogaggetgtt
cttgecaggy
teagecctae
tcaaggggtt
actcagaagg
ctcagoctce
tttecttttt
tggcaggate
ageaoteeoca
tttttagtag
tgatcogeoo
geeogetaatt
tgaactactyg
caccacaceh
agtgeagtge
gtoocegecta
ttttbtttttt

gotgegatet

tacaagtgec
gtgggtgage
tgggggagtt
tgoctoctgag
ggatgectge
tggtggaaca
arARgAARISA
ctgaggeggy
ggagtagotg
tttttttttt
teggoetcact
grtagetggga
agacyggagtt
accteggect
tteatatttt
aacccaagtg
ggotattatt
agoctoecate
agecototgga
crtttitttt

tggotiacty

JP 2004-154120 A 2004.6.3

agtgtgagga
acgggaagge
tecatcototyg
ggototggea
atatgtocta
ggaaccggot
aattagctgg
aggattgett
gygacctoagy
cgagacgyag
geaagoetong
ctacaggage
teactghgtt
tecaaagtgae
tagtaaaazc
atococtoctge
attttttaga
atagctoget
ggagctggga
gagacagagt

aagcoetecac

60

120

180

249

3090

360

420

480

540

600

660

720

T80

B840

S00

S60

1020

1680

1140

1200

1260
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ctececaggtt
ggctaccaaa
gaggetggte
caccegtgect
geccaggeta
gotgggatta
tttttetggy
aggeactott
ceaggeteca
gaccggagog
gaggtggeca
gegtogeoee
cottotetee

cacogtoate

<210> 8
<211> 628
<212> DHA

<213>

<220>
<221>
<222>

<223>

<4G0> 8
aatcataaaa

gagttttagt
ygaccttaca
tggatctgte
tgececageteo

ttagttctea

ccagcaattc
cctggotagt
tegatteoteo
ggcottitttt
gecttatget
caggtgggeg
tygceteoctet
ggttecoatog
tegectacet
agtacaccag
geaatagaat
tgoctgcage
tectgectea

ageagggaca

Homo Sapiens

variation

{48%) .. (487)

acctacetgt
cttaagacta
teattattac
ccattggeat
cticacacac

acctattgaa

tectgectea
ttttgtatgt
cgecteages
tttttttttt
cctagceteca
ccactgtgee
ggctcageeg
acgggtocca
cttotteace
acteatocce
ctactggtet
cttggoecge
geacccagoet

tocaggeceo

BaySNP 8138, C487T

gtotgaatet
atcattecata
cactcattot
tgacacatca
asaagtggoc

gtttggetec

(268)

cecttetgag
ttagtagaga
tocecaaagtg
ttttttgtgyg
agtgatectc
tgttecegtt
cacceotgeag
tctgaceocec
aacoggoacg
aacctgagga
gacetgtece
aggtgagatg
tgacagagee

cgacgggetg

gttteetect
ctitggetec
cttetgtate
aggeactgat
tttgegtiet

tgttootgte

tagctgggat
cagggtttea
ctgggattac
caataaggte
cteecteage
gggaggtett
gatgacacaa
tgacctegot
aggtcaggaa
acgtggtege
agagaatgat
agggetoctyg
cacggoegtet

getgtggact

cottetttee
tatctectet
ttocatettt
gaccttcatg
gtettgatet

tototetaca
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tacaggtteoo
ccatgttggt
aggettgage
teattgtett
ctoocaaagt
ttecacoote
gaggatgggyg
coeooggacee
gatgacgcetyg
tetggacacg
ctgecaggtga
gygetgatge

cttectatga

agttatgaca
geattcteag
ceotaetoans
gagooaceoo
cgeoeattgas

ttocagtggac

1320

1380

1440

1500

isscC

1620

1680

1740

1800

1860

1920

1980

2040

208¢

60

120

180

240

340

380



attttaaaat
tttgettetg
ctgecoyege
ggacattccot

tttgteattt

<Z10> @&
<21i>
<Z12> DNA

<213>

<220>
<221>
<222>

<223>

<400> &

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
Egtatatgtgt

[ taggeggaga

[aatttgtaaa

L
[ cttgagagte
(

l
[ctccecatgg

gtecatagetyg

[ aaaggatecag
Egccccctacc
[ aagtgatgag
Ettaatcacu&
[ etgtttaaac

acciaceaac

[ attttiecte

cocattacaa

[ ggagggages
a

127¢

toctatecttga
ttatgteacy
ctgtaaagtt
atagttooac

gagtttcatt

Home Sapiens

variation

{240) .. (240)

gtetgtgtet
gtectgeagt
tgtacaagoe
tgtgagecty
caggaagata
asagggeate
ataageocto
ctgotocate
accttgactt
tectaagttg
taagaggcetg
gaccaoctgaa
caatceoette
agtggetgtg

cagoectgete

(269)
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tetoteagea geacttagac tttetoctat attttttgta

gtttgetgat tttoctocag ctetttggot ttttettgtg

aagttectea acceecttate acaggagtea gagatgatgt

aaagooattt teaaattiit tttattctea tgcaaactee

ctgeataa

BaySNP 1765, A240G

gtgtgtgtgt
tactcatgga
ttocaagootyg
cccttaggag
tactgtetig
cotagetgag
catticcece
trtagagoeaayg
ttecagtotg
ctgtgggtga
ggtgaggtgy
gagggaaggec
tecoctgeat
aagggoagcyg

cagctaccac

gagtgtgtgt
tgagtacety
cacaagoata
ctgtgaggta
ggacctteag
atgeaggace
atccaagtga
gtagacceag
tetttticec
tgecaatagea
gggtatitag
atctgacacec
cteocactgea
tgggagttgy

ggagaggety

cottgacoac
tgtttgtgte
aatgtcacty
tgggetteac
ctgcatettg
tetgagaaga
agagagaagg
ctoaggagygt
ctagcacocc
agatgaggag
ggcetggage
cacaacctgt
gaggcaggcet
gggaagggac

agatgggggyg

gtgtteteea
tecagecaggea
tgtggggety
ggaggaagar
acatctotgg
ggcaggggtt
aggdggaggta
cttgettggy
caaactcooe
cagatetggyg
ttagagtteca
toetagggatg
tcactgtcec

gacactggtg

agegttggeg

420

480

540

600

628

60

120

180

240

300

360

420

480

540

600

660

720

780

B40

900
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gattcccage
ctecttocage
ggaggttggyg
aaatctotge
aaggggcagt

ggaggcactyg

cagceaagttt

<210> 10
<211
<212> DHNA

<213>

<220>
<221>
<222>

<223>

<409> 10
cggacatatg

cetecaceca
toteacegtyg
tttatatatg
ggaaactggt
goacccagaa
gtocttitee
gatgoteata
cagacatete
CagaccCaca
gcetcagggga
cgectggeac

ctececcaga

1127

tgcecccact
attcaagace
ggggtecttyg
aggetectgg
gtgtotcaag
cgtggagetg

ttaaaaage

Home Sapiens

variation

(210} .. (210

aatgaatcag
aacactgtee
tatctccaaa
ctttetatgt
ctatacocott
ggcacttaac
catttaacag
ttetgatiec
catatacagg
agcacagcag
atccccaget
cocaaggoca

cagcttocage

ctgtcocage
cagagagagyg
atteotateot
ctgocagageo
ctetaageet

cttagctcag

BaySNP 5019, A210T

gecactoctt
ccagaccecte
gagtotocce
ggcacageew
ctgocgotgtg
acaaatatge
gtgatgaaac
tagtocacaa
agaccacget
ctaceagoaa
catccaatce
tgecoctoecag

agagtcttct

(270)

ctetggottt
gacttgtggt
ttotttettyg
tgagatettt
getggagage

ccacaatoca

ctcactocte
ttcacctgge
ttggtcetggy
gtteteccea
gechicatca
tgrataaatg
agagaaatgg
cooccagacty
cacgttcaga
aageegeett
acccateagg
CCRggggeca

tgtactaegee

ctoaaazagg
tyyggyaggyg
catgggoage
gocaggacayg
agggcgggag

geatgecaaa

ggettticta
tottceocett
ctagggcatc
gceacaggact
gyggoettoct
agtaggecaga
ctatgaaata
actttecaag
cocccacact
toacttygtge
atgogagoea
agaagcecact

agaggtgteca
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actoctoigtt
aggagtggayg
cgeitggooce
gaggaggggy
cttgggsaaa

gtgcatggac

taggtgattt
cctectiggg
tctgtgtget
geteecottet
cacagggtot
gecaggaatgt
goagggattg
ttecacaagag
cteagacaca
gacgetecty
ggagagteoo
tactcatecat

ttotgaagag

960

i020

1080

1140

1200

1260

1276

60

120

180

240

300

360

420

480

D40

600

660

720

780
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aaagaaagaa
ttotgeacag
ctectgtget
atttatageca
taccaataty

agooagtgoo

<210> 11

<211> Bl4
<212> DHNA

<213>

<220>
<221>
<222>

<223>

<400> 11
ctgagectey

agtgccatga
ggggecatga
ttgettaaga
ggtazggoce
gaataccoaa
ctgttgagaa
gtggatggga
tettegggoo
cattgtggee
cocaarggget
cctecatagag
toctcaaaag

ctttgeaact

BayBSNP 2187,

aggttacete
cotgaaagay
ggttaatatt
tttgeetatt
actitgetac

cragoacageo

Home Sapiens

variation

{99) .. (59}

gcaatgeect
agacgetgta
agcagatcasa
acctogatag
ttgggeccaa
ttcocectoaca
aaattaagta
ttagtgagge
cotggggaca
accatggcaa
taaagggcat
ccaaaattec
aagctgacct

cocgocaatt

tcacccagee
gggasggotyg
gaataactgy
tectgtggtgt
caatatgoegg

actgecacca

coaT

tttecaccgac
cotggoagac
tgattatgty
caatgoggte
acetgeactt
tacataaaag
aacaageage
tgagatgctg
tetgaageoo
agacaccaac
ttoccagtoe
ctecagacaaa
ctgtttatte

gotaccottg

(271)

ctgggetect
aatgaacact
tteteagegyg
aaatacttct
agttgagaag

gacagtccce

ctggtgytag
actttocooya
goaaagceaaa
gtgatecatgyg
toetttggott
acggggagta
cagagaaggt
ttteoctoecan
cagettteta
accttageea
cccgtatoco
tgettgttee

coccgacacte

ggaa

ctcagacaag
tattcatage
geaggttgga
agcaatggac
agatgctege

ageccag

acctgecagga
ccaactttag
cgaagggceas
tgaattacat
ttotgetget
cgttaagtic
aagatgaaty
ggaggaagag
caggetetga
ctecagggeag
toaaatottyg
cctgaatgec

ctitgtaaaaa

JP 2004-154120 A 2004.6.3

gaggtgaagyg
agecaotggea
ggaagcecta
aatttoaagt

tgocotttea

caccttegta
ggactoctgea
gattgtaggac
cttocttiaaa
tttatetaas
ttttgggtge
ecttettget
ctggttgotg
agtatgaace
gacacagace
gocoototge
toocectgac

ttoctgecteg

840

900

960

1020

108¢

1127

60

120

180C

240

30¢C

350

420

480

540

600

660

720

780

814
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ttgatatteo
cgaggatgac
cccacagtgt
cctgoaceat
agtecatgta
ctggggocty
caccaggggy
ggaghtagecoe

tectgeagge

<210> 12

<211> BS55

<212> VDNA

<2i3> Homo Bapiens
<220>

<221> wvariation
<222>  (31}..(31)
<223» BaySWNP 11000, C317
<400> 12

gggcocaagoe tgcaaactto
ccteggegac cacacaggea
ggcggeecoe ttcccaaaga
ceggecgece tggtgeaget
gaacgtgaay toocteegyy
cecacaacacg ggaccgtotyg
cecoctgecac caccococaact
tggegggtga tageggtgga
tatggcggea tgaacgggta
gagecttggg goggg
<210> 13

<211> 1240

<212> DHA

<213> Homo Sapiens
<220>

<221» wvariation
<222> (1050} .. (1050}
<223> BaySNP 5564, G1l050T

(272)

yvicgatatca
getgcacaga
gggggcacac
ggccgggasay
gtoecaggtey
aggagacgcyg
aagtgggoco
cageggoaca

caacgocogac

caaagacoect
gaaggagcoa
accacgatca
teacggaage
ttocactgga
tocoggooay
tggteatgtt
ggtggaagee

ttcatgaggg
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cagaaaacal
ctgggoacey
tcatgtagey
cateccttgtt
aegtectygeayg
cocottgoot
ctocaccaco

caggoeccag

agggaggagy

&0

1z2¢

i8¢0

240

300

360

420

480

540

555
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<400> 13
teaatggeta

gtggcaaatc
tgtttggtag
ttotgoocaaa
taaasattggg
tgaattatat
ggeoactttaa
agataaggas
actgaacocca
tagcttocatt
tggtgtitgt
aacaagagta
ccaaagatgg
cgeactceact
tacatatags
catgaggagy
gagatggtge
ttaattaght
goagggicca
cactgtette

tgcagacaga

<210> 14

<211>» 1405
<212> DHNA

<213> BHomo

ggattcocotea
ataaataggt
RAAGAKAITS
ceagectigt
cgtggactag
tetectaatt
ataaatatty
actgagacte
agtgtgeece
tttoettagag
titagggaca
acatgtgtga
ctgaaaaaga
ttteactatt
tecaggeage
coaactteaa
cactgtggtyg
catcotggga
ggtotgecct
tgattattta

acatcaaggg

Sapiens

aagccattee
taaageatet
acacaggagg
gatcttgggt
gtgatctecat
attgtcaaaa
tgtetaatet
aggattaagt
cacteccactg
actttcootgg
ctitaggtgat
aagcagoaaa
tggatgette
gcttaggeaa
aacaaaaagt
goettttitaa
agattttaac
aaggt%ctck
cectecetge
tecaaagggag

gacaatteag

(273)

agoetaagatt
coccacttte
ggagattggg
aaattocota
agatcotico
titgctgtitat
tcaaaacaaa
aacacaccta
gaatttgott
ctgtggttga
aacaattctg
gaggcactgy
caatctggat
aacttotcec
gggtaaatgt
aggcagttta
aactgteaas
cagggacttt
coagetoatt
tEteccagote

agaaggatcc

catacctceag
aatgeaagygt
agococacact
ceacctotgg
tgotggaaca
taagtatcta
tttgcaagga
aagteacaqgy
geecaggatge
acaatgaaaa
gtaticitic
cagaazacaa
tcaatgaggt
tattgeatge
azagaatgtt
ttottggaca
tgtttaaaac
tecctototyg
ctocacagtyg

agcatacacsa
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agecaccaaa
attttggtec
cgaasticbtygy
actocatcag
ttoctatggot
ctgtgtgcea
aggtttttgg
tgagettgga
caatgagtty
ggaectetag
ccagacatgt
cotgaacett
accaactigh
agtgcctgta
atgtaaattt
ggtatggeea
toccacaggt
getgoooctg
agataacctg

aggcagagayg

80

12¢

18¢C

240

300

380

420

480

540

600

660

720

780

840

800

960

1020

1080

1140

1200

1240
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<220>
<221>
<222>

<223>

<400> 14
agazaacaaa

geaggtotoa
aacaggacet
ctttteatta
ggaaatataa
aatttaaatt
ggattacaaa
ttgtagtagt
taatatctte
acaatttgge
gftctatttc
cctgggtggg
gttataatac
gaggctgagy
agaaacchoea
toocagotac
ggtgagotga
azaazaacaaa
tttaaaatte
tatacacatsa
aataatrtat
tatgtatgoa
tgatgtattc

tttacttaaa

variation

(1207} .. (1207}

ttggaagaaa
ctoaaaggga
goectacagge
ttgttatitt
gagtgaaaaa
aaatgattct
aataagggea
ttaaattttt
tettatagght
aatatctatt
taggggtotyg
atttgaacce
tetoettagayg
tgggeggate
totetactaa
ttgggagget
gatcatgceea
acaaaaaaaa
catggtaaat
tecateaata
agcceaataaa
tecagtatgat
cazactttat

tatggtattyg

BaySNP 10388, Al207G

gtotcataty
aaggagttty
tggataggaa
tttgttaget
cagattigge
acattetttt
tttagttgte
cagtgtgety
tgtggtigty
amagttaaca
ttctacagaa
aggcctgtat
ceaggtgtygg
acctgaggtt
aaatacaaaa
gaggoaggag
ttgecactcea
aacactctee
aagaagtata
gagaattggt
aztaatacat
cacactttaa
atattatata

tattt

(274)

ctagteagag
ggggtagagy
tggtgaaaga
tgggtgattyg
tgcagaggtt
tetatagtca
aaggagtgee
aggcagtaga
catataasaaa
tttaaaagaa
aagtagctcea
gagtccaaaa
tggeatatge
ggaggttoaa
ttageccaage
aatcacttga
goctgggaga
tagggacttt
aaatattttt
taaattagtt
ttattitaaaa
aatttatatt

taaatacata

aggatgacaa
aaggaggeac
gogagtaaaagy
gaaagtttga
ggatcaggtc
acaagaaagqg
azaatttattt
taagaaagoet
taatgagata
toeacactgtt
tagaaccatt
tctgeaagtt
ctgtaatecce
gactageetg
atggtggege
acocaggagg
cggagtgaga
ttctttaaaa
tatgtagaac
taagateato
ggazatacct
tataaaatta

tatattactg
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cctaaattag
aggtagaace
actgattoteo
ctotcataat
agttagagac
aggagaaatt
tatgttgtat
atcaagaatt
attotggagy
tgagcaaata
tagoeagtge
taaccattat
agecacttcgg
accaacatgyg
atgcctataa
cggaggttga
ctocateteo
aaaatacttyg
tecscacace
cttatastay
gatacttoaa
aatttgacaa

tattatatag

60

120

180

240

300

360

420

480

540

600

660

720

780

B840

800

960

1020

1680

1140

1200

1260

1320

1380

1405



[ <210>

[

[<211>

[ 212>

{
<213>

15

555

DNE

<220>

<22i>

<222>

<223>

<400>
gggcoaagoe

15

coteggegac
ggcggcccce
coggeegocs
gaacgtgaag

ccacaacacg

tggegggtga
tatggeggea

gageocttggy

<210> 16

<211> 555
<212> DNA

<213>

<220>
<221>
<222>

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[ ecccigecac
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
223>
L

Homo Sapiens

variation

{286) .. (286}

tgeasactte
cacacaggca
tteccaaaga
tggtgecaget
teccteogay
ggaccgtetg
caccecaact
tagcggtgga
tgaacgggta

gcggg

Homo Sapiens

variation

{321) .. (321}

BaySNP 11001, C286T

ttgatattee
cgaggatgac
ccgacagtgt
acctgoaccat

agtacatgta

ctggggcctg
caccaggggyd
ggagtageoe

toctgeagge

BaySNP 4856, A321G

(275)

ctegatatea
gctgoacaga
gggggoacac
ggecgggasy
gtecaggtog
aggagacgcy
aagtgggcco
cagoggoaca

caacgeogac

caaagacccet
gaaggagcca
accacgateca
toccggaage
trecaytgga
tcccggecag
tggtecatgtt
ggtggaagoc

tteatgaggy

JP 2004-154120 A 2004.6.3

cagaaaacat
ctgggcaccg
tcatgtageg
catcectigtt
cegtectgeag
cceccttgect
ctococaccace
caggoaceag

agggaggagyg

60

120

180

240

300

360

426

480

540

555
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<400> 16
gggecaageoc

cotoggogac
ggeggecoce
coggeegees
gaacgtgaag
coacaacacy
cocctgooac
tggegyggtga
tatggcggeca

gagecttggg

<210> 17

<211> 492
<212> DNA

<213>

<220>
<22i>
<222>

<223>

<400> 17
tgaattotee

gaaagagtcc
tgctoecaggy
ctggaccteyg
gotgeastge
agagatagtg
aaaacacctc
gtttgaatgg

cttictggtyg

tgcaaacttc
cacacaggea
tteccaaags
tggtgecaget
tcectecggg
ggaccgtetg
caccocaact
tagceggtgga
tgaacgggta

gcggg

Homo Sapiens

variation

(412)..(412)

trataattte
aaagaactag
agcaggtitt
goacatgohyg
aggecaggaa
acateotgga
agaaagctag
gatgggtgtg

ag

ttgatattec
cgaggatgac
cecacagbgt
cctgcacecat
agtccatgta
ctggggectyg
caccaggggy
ggagtagoao

tectgeoagge

BaySNP 1574, C412T

ttraccasata
tgggactect
tcagggtccg
ggagtgactt
aacactgact
ttaggaaaaga
agtccacact

ttitttggtgt

(276)

ctegatatca
goctgcacaga
gygggcacac
ggccgggaag
gtecaggteg
aggagacgog
aaghtygggonae
cageggeaca

caacgeegac

tgtgtaaata
gazattatge
gggaccceat
tggggoetatg
taatcetaagt
aacaaattet

gcectgggea

cttttggggy

caaagaccoch
gaaggagcoa
accacgatea
tccoggaage
titccaytgga
tocoggocag
tggteatgtt
ggtggaagce

ttecatgaggg

ttttaaatyga
acaaaattgt
gegggatgaa
agtgtgatgy
taaggacaaa
aattcagagt
atgaaaaagt

tgaccetgge

JP 2004-154120 A 2004.6.3

cagaaaacat
ctgggoacaeyg
teatgtagoyg
catcottgtt
cgtecetgeag
cocacttgoot
ctocaccace

caggoeoceadg

agggaggagyg

tetgtaceag
gtgtgtgeag
gtcecectget
aatttoctgg
gtgtgottag
ctgattetag
tyttatgett

tacatatttg

69

120

180

249

360

360

420

480

540

555

60

120

180

2490

300

360

4290

480

482
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<210> 18

<211> 927
<212> DHA

<213>

<220>
<221>
<222>

<223

<400> 18
tggtaccecat

gggttggaca
gcagtggaac
ttggagaact
ttgaatttea
tagttectga
acgcagtotg
aaagaaagea
ctactggaaa
actgettgtt
tatgcatcaa
ttatgateast
totgotittoeg
tacaagttta
ccttieotgg

attcttagta

<2i0> 19

<211> 652
<212> DHNA

<2i3>

Homo Sapiens

variation

(194)..(194;

aacggaaact
aggotgtgea
tagagagtac
gaagattott
geecooteac
goactgttot
aggacaacat
ccoctataaa
tecattetgtyg
ttcaatatcc
tactatebtt
tttoagaaga
aatttctaat
toagocatce

cezaacatta

agggegattg

Homo Sapiens

BaySNP 2383, Al94C

goeaagaagea
ctggaaagoet
ttggygttig
tataattecc
tgatcatgge
tetaacacac
atgggtoatg
atttgtotgt
ctggetitgg
ttgctctecac
gtagotgacsa
cagagtatgat
atgatcctta
agtttaazaz
atoctttaat

gttttet

277)

ctaggaagac
gagacatcaa
ttgagtgaac
tggacaaatyg
actaattaaa
aasataaatt
gatgtttata
tttgeagttt
ctaggacaag
tttaaagtga
ceatgettga
gagagtttac
gataagaaat
AACAGCARGA,

gaatotcaag

aattcatgta
aatgatggte
ccagtiteatt
ggaagatgygc
agactaatta
atggtceccaag
gatggtgcca
ggttitigtg
gocagtgeet
attaazattt
aacagtcotea
actcaatoat
tgtctattca
ttcattotta

acgagggtgo

JP 2004-154120 A 2004.6.3

goectegotog
agaaaatatt
caageaacac

tgtgttttct

aycagaacat

gaaagattte
azaagaaaga
ttatgttttg
gatagtaaaa
actgcttata
teactgetaa
gttoteatat
tgotaatgte
cacatatgaa

tecatecacectyg

60

120

180

240

300

360

420

480

540

600

660

720

T80

B4G

200

827
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220>

<221> wvariation

<222> (182).. (182}

<223> BaySNP 608, Al182G

<400> 19

ctgoocacac ctgagacoca ataacaatgg cocccatcagg gtorcoctetg gtteccoaggga 60
cgtgggecag ccagtggece ctaccacasa goocccttoa atgooctggy cgttoagtoco 120
ttecageceg acgcaggett atccagggty atggtoecca ggatacacaa gaagagaccoa 180
grgttcacag aggccaaggg ctettggeaa geaggggcetg aactgggatc tgacacccac 240
caggctccat ggcecatgeg cctgactgtt aacacttcac ggggaygect gocagoecoca 300
goagectggae ctoagacceoa gggcacacca ctoaggotes agggaggoce agtggggtga 360
caccageaca tggaggttet atgactgegg cagecgotet gagacggtge ctggtgecac 42¢
catcatcocee acccacccoce gecaagtecoct gtgoetecag teccctgace ccacteacac 480
cccatcegtg goccaccoteg cocteccoctgee ceaccaccta cocgtgaccat ctggecggeg 54¢
cgeaggatgt acttgggegt gaactiggag gegatctocct coeccotocag acctggetet 600
tgattticca gttoocasag actgatooty gagaaacgga cacactgace ti 652
<210> 20

<211>» €41

<212> DNA

<213> Homo Sapiens

<220>

<221> wariation

<222> (348).. (348}

<223> bayS8SNP: 11456, A348C

<400>» 20

tggecagagg cttgcaggaa cctaaccctg tatttecect atgagtgagg attcagtgtt 60
cacagtgact ttacggaaca taattaccge aaacaatgag gattgattgt cotatgtgte 120
aggcecattgt aggtgtgtgg tgggacacag aggetgacaa gacatagtes ttgocotiga 180
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goctaaatta
tgggtttagy
tectgtgget
catggaacat
ggagatgcotg
cagcccggcea
cctggecctg

tecaggagect

<21¢> 21
<21i>
<212> DNA

<213>

<220>
<221
<222>

<223>

<400> 21
ggcteccttac

tatttttcat
agoagttata
attaaggaat
tcaaatgtte
caaattcagt
ctttataaga
tetitttott
getgggetea
gecactgtge
ctictagata

coattaggea

3350

toagggggag
ggtggggtay

gecteggagyg
ctgctcaaca
aatgeocacy
gaggacagta
aggtgaactg

gggcttecate

Homo Sapiens

variation
(274) .. (274)

BaysSNP: 6734,

atggtaagaa
gtigtatetg
tattgatacc
gttgtagagg
agattacttc
aaataaagct
gaggctaﬁgt
ttttttaage
ggcaatocte
ttagecetgt
aataagattt

cagggacttt

ctggatgcac
actggoetetg
agggaatctce
tgaagtgecaa
tgottegegy
aaagraaaga
goccacagag

tttctgetgt

AZ74C

tecaggatgtt
aatcttatitg
ttitaattat
gaacagataa
ccagtagtaa
ttaagatagt
atgagatctt
gatgaggtat
tgactttgge
agttgatcte
agigaaaacy

ggctotacga

(279)

gagocatgga
agcaaagaga
agcacctttt
aaatgtggteo
gtgoaaghtoo
gugetocooag
gtcacaggcet

gtggteccte

gtaacttggt
tgecagtcect
agattgoott
tagtagtaca
atapagcttyg
aaaataagat
tatttatttc
cgotghtgtty
ctescttgaag
tttttgaaag
tatacattge

goetggegtet

taaatggget
gocggggaayg
tgtceecerta
coagtgtatg
toesteacgyg
aacceacagt
gaagcgtgaa

a

gaaaaataac
tatagattgg
tgtttttatt
tgtatgtgat
aagatagtaa
tgcaaattct
tagttgacct
cocaggetygg
tgctggcecatt
gaacagactce
tgaagactge

tgetttactt

JP 2004-154120 A 2004.6.3

ggggdaagag
getteggggt
gtaacaaggg
acctgetgot
ggtoecgagty
ctecagtgacy

ctccagtgtg

tttattttat
taaatatttg
cactagtgta
tecaggtgett
aacaggattg
ttecagatcea
cottitottt
toeteaatttt
acaggeatga
acttatgcta
agataagaag

ctoocagagy

240

300

360

420

480

540

600

641

60

120

180

240

306

360

420

480

54¢

600

660

720



L T e T e T e T e T s T e T s T e T s R e T e T T T s T s Y e T e, T e T e, IO e, TR e T e, T e T e TR e T e T e TR e TR e T e T e T e B s Y s B s B T T e T e T e T s T e T e B s |

O

teatacagte
atgteaattt
toctagoatt
ggacaagaga
gtgtgectgt
ggttgagget
gaccctgttg
tggececaty
cctgttgety
toteactoty
coctootgggt
ACACCACCaAC
gecageetgy
attattgaag
gttgtttgtt
tggegoegate
agocaccoga
ttttagtaga
gatccaceeg
cctattttta
agtgececgta
ttaatgtoot
tgagtgaagy
atigctgagg
teaageoagte
acccggetaa
attgaactoc
gtgtgageca
cacactatac
aattotgeoaz

aacctatggt

ttttetttae
accoeocotget
tttggaggee
gtgagacoca
agtoctaget
gecattgagee
caaaaaaaaa
tgtetgtitt
ttttgacata
ttgactagge
toaaghgatt
accoagcotaa
tgtcaaactg
acatttttaa
tgtetgtette
teggoetcact
geagocagyga
gatggggttt
cocteggecte
tcaacattct
caanggatoey
getttitgata
actgtggact
ctgagtgoayg
ctcocatcte
tttttttgtt
tggactcaay
ctacatctgt
aatttactca
ctgteattac

ataattagea

ttctaacttt
attaagaggce
aaggeaggat
gtctoaacaa
actocgagagg
atgattgcege
agtctcagtg
gttaactgtt
gtactgtaasa
togagtgeay
ctectggete
ttitttgtat
ttotitttet
azaatgagca
tgagacagag
geaagotoag
ctacaggcaa
cactgtgtia

ccaaagtgcot

‘amatagttga

attattgate
ttatattgea
tecatttiatt
tggtgtgaat
agctteocecaa
ttttgtagag
caatactett
ctecatatac
acttaaagagt
aatcagtttt

atocattecce

(280)

tieotatgge
teagetggge
tgettgageo
aazattaaaa
ctgatgtagg
cactgcactt
cttggaatca
tecataggttg
cttagtygget
tggcactate
agottocoga
ttttagtaga
tttgttatgt
actttattat
tottgetoty
cotoecoggyt
falale falar:Yatat-T
gecaggatgg
gggattacag
aacagaagta
tgetgtetag
gatattaaag
aatttitaac
acagetcact
ctagcaggga
atggggtett
atcttggeet
tiaaaaaatt
agaagiaaat
acaacatitt

atticoecte

catgacaage
atggtggete
caggagttea
atttagacay
cagategttt
cogttegggt
gattggtgea
ctgaacgact
ttttttittt
ttggetoact
gtagctggga
gatggggtac
agaggctgat
ttttattaac
tegeccagge
teacgoecatt
goeeceggotaa
tettgatete
goegtgageea
tataaagtag
gtaacagcaa
acgtecactac
ttttttgaaa
gocagoctoga
ccacaggtat
gccatgttge
ccaaagtget
taacagtttt
tattbttagt
catooccaga

ctecaccococac

JP 2004-154120 A 2004.6.3

ataactcttt
ttgectgtaa
agaccagecht
gtgtggtggt
gagootggga
gatggagtga
gtagggzaat
gtatgagttt
tgggacggag
geaacctety
titgeagtegt
caccagactg
tatetitote
ttttgttgtt
tggagtgcag
ctectgecte
ttttttgtat
ctgacctogt
ctgogeectgg
gaagtgaaag
tgtaccaatg
tgeggeaage
tgagatctet
cotoctggge
goeaceacoac
ccaggttggt
gagattteag
attatattea
atattcacyy
agaaaccotg

cotoetgetgt

780

840

800

860

1020

1080

1140

1200

1260

1320

1380

1440

15900

1560

1620

1680

1740

1800

1860

1820

1980

2G40

2100

2180

2220

2280

2340

2400

2460

2520

2580
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atacaaccay
aataaaaaca
gttgeocagy
ctcaagcaat
ccaccatgec
atcattgcaa
ttttgtecatt
cactetatae
cotggattea
accaccacac
aggctggtet
ggattacagg

coaaggteac

<210> 22

<211> 458
<212> DNA

<213>

<220>
«<221>
<2R2>

<223>

<400> 22

taatcotactt
tacaatatgt
ctggaatgoa
ccteoteoacet
cggctaatta
agaataaact
tatactekbea
cecaggoetygy
agagattotco
ccagctaatt
caagctcctg
tgtgageecat

ctetbtgetat

Homo Sapiens

variation

(103) .. {101}

ttrgttecta
tattoettttt
gtggggeaat
cagctgagag
aaatttitta
gttatttatt
tactttecagg
agtgeagygg
atgoactoaac
tttgtatttt
acctcaggtg
cacacetgyge

gagacagoos

BayS8SNP:5320, Al0lg

tgttgetagy tgetegggat atatagtaga

guaaatetot ggagaagtaa gagagghtaa

gagtagtagt gatiaagttyg gecagtgece

ctgtggaata tegagitacca ctaactitia

(281)

tagatttgoeo
tgttgttttt
catagctoac
ctcttgagta
aazaaacatt
tatttattta
ctotetbbtt
ctecagtctea
ctocogagta
tagtagagat
atocaceege
cgacteatat

aagotgytet

aaaacaageo
agaaagcetyyg
agaagtgott

aattcttcaa

tattotggoe
aagagacadga
ggetgcotig
gotgagacea
ttaaaattgt
gagatgagtit
ttbtetttgy
getecattgea
getgggatia
ggggtticac
atcagectet
ctaagaaggce

tgaattecag

tgtattttet
rtatgtgect
actgggtgac

agagggotgt

JP 2004-154120 A 2004.6.3

atttcatata
gtettgcecact
accttotggg
taggtgtgtg
ttatttatga
ctgttttatc
cagacagttt
acctecacct
acaggygtge
catgttggee
caaagtgcta

titttececcac

aatgtatgea
goetttacatyg
aggattgttg

gotgaaghtt

2640

2700

2760

2820

2880

2840

3000

3060

3ize

3180

3240

3300

3350

6C

12¢

180

240
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getgetgeca
cagatooagy
aceagectet

attecteotet

<210> 23

<21i1> 968
<212> DHA

<213>

<220>
<221>
222>

<223>

<400> 23
ttiecaggac

atgagageag
tagacgggag
gaagogctaa
aacactgaaa
ggaatataac
gecaccaaggc
gagaaggtag
gatattazag
aagacccagqg
tggctgaatt
aatcocatit
cacagggttg
aatcicaaca

geaccaggga

(282)

JP 2004-154120 A 2004.6.3

ctggagecac tecaatiget ggecycttea ctectggaac ctteactaac

cagecttoeeg ggagecacyy cttottgtgg ttactgacce agggetgace

cacggaggeoa tettatgtta acctacctac cattgegetyg tgtaacacag

gegetatgtg gacatitgeca teccatge

Homo Sapiens

variation

{152) .. {152}

ccaagacaga
caaggectte
tttectgact
gatgtgetga
aacaaascty
aggectgote
agtgaccteca
aaagaatgtoe
tttecagtteo
ggaagggeet
acctecectot
tggaaattgy
gtcaggsagt
taagttaact

ctggttteag

BaySNP:152, A587G

tgetgaagaa
atgeatette
cotattttot
cagtoctaat
cctecctece
gtcagccaag
acatacttgg
tecocaggttat
cagggaaacae
gagoacagag
cctgggaggg
gaaagtacaa
aaaagaagac
atactgaaat

ggaagacaat

gacagcagygy
aggotecate
aatgtggoag
ggtttgttat
tocotttgty
ctctcoacga
geaacatteoe
greaggaagaa
ggatgttaca
gtgggaggtt
tgacacacgo
catgaatagt
tgtgaatgtyg
ccattaggac

ttttecatgg

aceggagecco
agcagagygga
tectaatgag
gagtttecott
gttgetgaca
gageectctyg
ctitettggt
agctagaagg
caazaagggc
ccageoorgeg
tettggtace
tgtcattate
aaatgctttc
agaggttcce

acagggaggt

agcaaactgyg
gagaatgeat
aagagggttt
agaaaaatta
tecagaggtca
ttccagaaga
aacccagget
gggaggggty
aaaaatagoec
coctgegagoe
attgteecatt
ctgoctatit
aaaatataaa

aacctittag

ggggatggtt

300

360

420

458

60

120

180

240

300

3560

420

480

540

600

660

720

780

840

S00



(283)
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[ teagaatgas actgtteeac cocagatest caggeattag tttgatooto ataaggagtg

[

[aacaacct

[

[ <210> 24
E<211> 574
[<212> DNA
[ c213>

<220>
<221>
<222>

<223>

<40C> 24
cttgtooctoeg

cacttetott
ctggaaagtce
agaacaaaga
tocagggggec
ceatgtaggt
ggecttgget
gagcctggee
actgggccte

cottoaggas

<210>

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[ 25
[

[ <211> 801
[ <212> pNa
E<213>

[

(
[<220>

[ c221>
]

Homo Sapiens

variation

{380).. (390}

agocactgoeo
tgaagotgas
agcacctgga
acagccacca
teecticace
gecacggtgy
teocgetgoese
atgctctece
aacctocaga

ctoaaccago

Homo Sapiens

variation

Bay8NF: 1755, A390G

accotgtgta
tggaccazac
ccagcotccac
tgecagectett
2 falar- Tale: Yalelal
CooOCRyCaRy
ccagccagar
tgggggctyy
aaagctcaga

ceagagatgg

aacootcaty
atacecatty
ccoctectotga
cetectottyg
cegggagaty
cagaagggac
catettette
gtcecageaca
gaaggagety

octto

cocagtetty
agtgttgggt
ggacacctte
tgcctggtge
aagaagagagy
tttaccettty
tecectgtga
aagatgcaga

cacagaggcet

cgggtgecat
ggggacatet
tittecctite
ttectecageec
tegaggacet
acctatacay
geatctecat

tectggaggyg

ttecageaget

960

968

60

120

180

2490

3200

360

4290

480

5440

574



<222>

<400> 25
ttraacceaga

tgtitticee
catocttota
gtecagcactt
tteccaaace
gatccttgte
ccaattcaca
gtaaccagat
catgatataa
agcaaagatg
cttagteate
gagactgaag
ageibtttaaa

tatacaagyy

<Z210> 26
<211>
<Z1l2> DNA

<213>

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[ <220>
[ <221>
E<222>
[ <223>
[

[

[

[ <400> 26

(583) .. (E83)

accaagtgtt
tgagagaage
agcaaatect
agaceacchg
acttggggtyg
tgtatttececa
tetatgeact
cttaagatta
ataagcoggch
accttatgge
tiattcatac
cttteaaaty
chectgaggtt

aazcttagag

1746

Home Sapiens

variation

{319).. (319

<223> BaySNP:d4838, AS83G

cﬁccccccac
gtaagacsaa
ceatttoeat
acctectecte
teotaagoos
cagtcatacc
tgtttocact
attaaaaact
tatgatoaag
tetgagatgy
ctattittaa
accctagtte
aacacagctc

&

BaySNP3843. A319T

(284)

agaatgtaca
cagaagtcaa
tttggaggat
coccctataaa
teactgeces
taatgaattg
ggatttggea
acataaagtg
aacgataaat
gcaggeaggg
atggagtoca
caatatagac

actotttoetg

tgaaacacta
aaagtagtosa
ttgocegaac
cocaceacto
aagoeccaaas
ggaaglgggg
gataggettt
cttttaggte
acataggtaa
carttcttce
cagactaaag
actttettea

taatttagtg

JP 2004-154120 A 2004.6.3

gaggactgea
ctgggagege
tacgtageca
cecctectect
tateaactaa
ccocctaaaaa
tttagttace
cttagagata
aaatagotet
ccattacatt
gteatgttcee
gtttateagt

agcatacteo

[cagtataatt tiaaaagtta tgogttgtaaa atgacaaaag aaasaaacta gacatgtact

[ aaagaacaaa acaaaaactg gotgggggty giageccaca cttgtaatec cagecactteg

O

&0

120

180

240

300

360

420

480

540

600

660

720G

780

801

60

120



m —m —m ~—= = @ @ @ @ @ @ @ @ @ o™@ @A ™@ & & & & & /& /& /s /&, M/, M/, /e o/, /e /e o/ /e e /e /e e /e e e e

L

ggaggctaag
tgoecacactg
tacttagget
Ltttetatit
aatttecece
aattttaaaa
cctacagaga
tgeaaagaag
agacatttac
agggetoage
aceggggeca
gocetggetet
cagtctgetg
tgtyggeagee
aacaccaaga
acaggtggea
ctoccaggtg
gootaaactg
cttctgigta
ggctggaaga
getgtgegeg
cocccatete
agoasagece
accaggggtg
gaccagogat
gcaaagatac
ctgececegaat

caagtg

<210> 27

<21l1l> 615

geaggtggat
cactoccaaco
acattgtggg
ttggtaacwt
aaaaaagaaa
taccccataa
atgtaaggta
tgatactgta
aacagataaa
cactgtcagg
cagagaaacc
ccacaactte
tgcegaggtg
cctetgeatyg
tocacgtaca
aagocataaa
acacctgggg
catacagete
acattccaca
gccaggageg
ctectectgg
cageacaggty
ggggttgagy
aaggtcacec
getecotoeo
tgtgcecgag

cocatogtect

tygrttgagge
tgggggacag
gggggtggta
gtitatgtaa
cticatatac
gacacatcaa
ccaaaggatg
aaaagaaaga
gygeatataa
gotggggagt
cacacaagoc
tgaccaagaa
ggtttctgeca
ggcaacecte
aagetcaaaa
geaaaacgag
atggtaaggg
cttatagtta
acaaaagaac
tggcctcacc
gtctiggeea
aceatggeag
gtgatagagy
AgacoRCgag
cattacccac
gggcteocace

ctgoteecaty

(285)

caggaggtag
agtgagaceo
agtctatgga
cttecattttt
aagttagtte
agaataattc
ttaaagacct
aactcasaayg
agaacascayg
teteggtgea
coagacacgh
ccaccggagg
geggacatta
atgccaagtg
caggesazac
gacatggtoa
getggeoagyg
cacacatgto
accacacaga
tggggttgat
gctgetgeat
ggtgggtgte
ttoccaatgt
gtagecaggeg
taacttgtgg
acecetggtge

ccageecaco

aagtigeagt
tgtotcaaaa
titttgattte
taaaaaattg
atatacaagt
tttaazsaatg
aaatagatca
atacetaasaqg
gaagaaacga
ccotggaage
ggacaagaat
cocagcagag
ttcggetatg
agcaacgtga
tgageatgte
cagyetggyga
ttccatttea
cacaggecte
ggatictggg
ctoecageghg
gegeaggaag
cagteggagy
gagagggety
gogtotaaag
geoctgagot
ccogetgotg

ctgcatgagg
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gagetgagat
attaszaatac
cttttigetyg
ctacaftcaa
tagaaaatga
gtaccagaac
catteatggg
goaggtgaaa
gggaaatett
agetoocaco

actorgagea

'cagaacggag

aazatgaact
gacttcagea
caggacacgc
tgtggetaac
catgggtgea
acgoectitt
gaatcoocaca
ggctgcagga
tggegggsayg
gteacoetygty
geaggatett
gacteecoty
gatgocogeac
cotocaggay

cceocttecte

180

240

300

360

420

480C

540

600

660

720

7RO

B4C

g0

SEC

1620

10806

1140

1200

1260

132¢

1380

1446

1500

15866

1626

le80

1740

1746
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ggectggeag
cggatcagaa
tagagattas
taagagggaa
gcatatetet
cagetotace
cgatoetteag
gaagtttcag
gaagotoetot

cagacttgaa

<212> DNA

<213> Homo Sapiens
<220>

<221> wvariation
<222> (2B8).. {288}
<223> BaySNPl0749, C288G
<400> 27

tgagaattta tgcggttaga
atcatcocta gttggtotte
ccagoctaga gacaggagag
ctectatttt geotacaaacyg
tecctgetic agggttcaat
attoccactyg cggeatggaa
cttetttagy toccetttet
ageatoctga ggatcacaaa
aggttotgat tagggaaaga
atetotatat geottcacata
ttectecatt tecte
<210> 28

<2il> 1302

<212> DNA

<213> Homo Sapiens
<220>

<221> wariation
<222> (745).. (745}
<223> BaySsSNP 2203, C745T

(286)

acctaagget
tactectagaa
gataactgaa
tettotgtea
tgaatttaat
tgacacaaca
ctcaggtéca
aaatgtgget
gaattgttga

gtaagecteota

gtoaggeata
totebotaga
gototticoe
ggaaatgtec
ttgcasasca
ttatetgett
taasaggagt
tttagecagygy
ctetetottt

ctatageoeea
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tgtggetgtt
ateattaggt
ateoocaactgt
agaaatcact
gggccaccea
cggaaaaccse
tgttetttat
agggaaagat
ceoataaatga

gagaatcata

60

120

180

240

300

360

420

480

540

600

615
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<400> 28
ceoctgtgea

agagoegtyyg
gggtocatgg
ctgeeceatce
gettgaggaa
aaccaatcet
tttggecaatg
gtgctteggy
aagteaacet
tattaagooa
gttttteatt
attttaatga
gaagtaggaa
atctgtaggg
tcatggcaga
aatecageta
acagaactot
tocagtggggce
tggatgtace
acatgaccet
gagaaaataqg

aacaatcage

<210> 29

<211> 813
<212> DHA

<213>

gocgetgage
toottbggay
goagagesea
agtgctecot
aacaagcatt
ggacatgaag
ccatcatcte
cecctteccac
gectgacatt
cttaaaatgt
cagtcttacg
agaaagtgga
gtaaattata
taattagtaa
aggcaaaccd
tgttatattyg
ttcaaaacct
agtcattatae
tgoccccaat
aaatcttgac
ataagagtag

tocttectgy

Homo Sapiens

gaggagatge
tgaactacot
agggaattoeg
cacatgtcag
cacaactigt
attctticce
ctgecticet
aggacattte
tggagtgttc
tecactittga
aatactitig
Aaacaaggaa
gtgaygtaat
catgtgttaa
atcaacaaaa
aaaaaataga
tttgaaatta
caggiaatec
ccatgaacea
tacagtcagg
aaactgceagg

agactgocea

(287)

tecttygyggece
tggtteceen
gtgtgcocacca
taccticaaa
tttEggtttt
aattcacate
cetgggeect
tcﬁaagagaa
cococttocact
canaggoany
caoctttgatt
gtcaaagoaa
cittgaatigt
gtattitecat
attgtecett
gectgagygga
acctotecact
aagatatttt
agaceatiga
aaaggaatca
gaaaattatt

gotasageaa

ctttgagtge
actgatocaca
gaggttgacoc
ctagggccaa
taazaccoag
taaccteate
ctetgetetg
caatgtgecta
gagggceagtce
cacttgtggy
aaagactcca
ggaaactatg
aactgttett
aagtatttca
aaacaaaaat
totttactag
ataccagtat
aaaatctgte
attettggtt
tttctattic
tgcatzacaa

ta
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agtcectgate
aaaacatggt
cagaggatty
goecageact
tocacaaaat
ttoctteocacca
cgtgtcacct
tgtgaagagt
gatagagety
tttbtgtitt
gttaasaaaaa
tazcatgtag
gaattiaata
aattggagct
taaaatcote
ttataaagat
aattgagttt
acgtagaach
gaggaaacaa
toctocatgg

ttectetact

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

860

1020

1080

1140

1200

1280

1302
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<220>
<221>
<222>

<223>

<400> 29
tgtttatoct

ggacoohaag
ggactgeggyg
cgactgccgt
aaacaatgag
aggecagctaa
cgeatgeago
ctaagggect
ccacctgggt
tteactgoey
cecgeaggtg
acagegoagy
cagatactoe

caggcgageo

<21¢> 30

<211> 688
<212> DNA

<213>

<220>
<221>
<222>

<223

variation

{89) .. (89)

cctcatgteco
aacoocagys
acaggttcoce
ggctggetta
aggtggaaaa
gtocaccaac
gacaggaggo
cgggocoagaa
gcactgcaga
coctgoteagg
cageocagoet
cagatacteo
caacactgte

atttetecta

Homo Sapiens

variation

(639) .. (638}

BaySNP 1722, C89T

cctocoeace
tgeccacaye
atcatctect
ttteteccte
ggtaacatac
agagegtggg
tgtgotaggy
cgaccacgag
ggggacagag
accagggget
totgoacato
caacactgto
cttttttteg

caccaggcag

Bay8SNP: 576, CE39T

(288)

caagttocag
gocaggoead
gtgttagecoe
tgccaaccce
aaccaccttc
agagtcttio
aagccoangy
aggggagcac
gggctgtgag
getgeagace
agatggagtyg
cttotettty

ggagccaaaa

g99

cttgeotggg
cagggecaat
attecaccetg
catctacaat
cacccacate
atccaaaaat
coetggeteag
ccazaggeac
tgggaggtgg
cageocggte
acgotgacta
ggagccaaag

gaaaacgeccqg
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gottgtteotyg
gogtoatgeag
ggaaaccaag
gttctygggga
acttcocagtg
cccaacacgt
cotecatact
gcagaggggce
gocagtgetyg
tatgeccace
aaggacctgyg
agaagoecacg

gecaggeage

60

120

180

240

300

360

420

480

540

600

660

720

784

813
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<400> 30
atgggacage

gagtggacea
cettggeagy
tcaaataagt
gtteccttea
atcagagtec
atgtgttitg
accagtotet
cgaggggaag
cacccaggtg
caggtccotg

agaagotcas

<2i0> 31
<211> 455
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 31
coccocatac

cteoctoacag
gaggtaggca
tetgectote
attectetgyg
ggaatgbttt
acggaaaagy

atgggtetag

bay8NP:

atoectgyga
gccagagoeac

gatctaggat

tettagaace

agccacagat
cataccteoac

agtaszaagyg

tggeaceott

gececattaage

agtgtcctge

ggacctethbt

cgtgtetacy

Homo Sapiens

variation

(337)..(337)

aatacaagat
ttttcatcca
tcegtggggy
caaatatcee
cgttggeace
atgttttect

ggattggggt

gatgeotecee

agttcaagta
ctegtetygga
ceatttagty
acagagtcta
totgtttitt
gggtatttte
getootttoa
agaatgaagt
tggocaagga
cacatcatos
gceatcoccotit

aagetgeg

8168, A337C

cttoctteoct
gccacgggec
ggcgcoggaet
gactgetgee
getgaggaat
aatggagady
ccetgagattg

tgtegeggga

(289)

coatoctggt
cteteagace
ggatcaggte
gggccagggt
ttgtgtgtgt
tecaateagty
acgaggateoe
tgagagegto
cgtggegtoe
aggggacctg

tgcaggagyt

cagttocctt
agcatgtetg
cgggogtgoeg
ctyggocccay
gugectggyge
gggeotnggy

ggtetgttgy

cococo

ctaecctteote
tgetgettty
ccagtcaata
cccaacteat
gtgtgttttt
aagaccteaa
ccttotagag
acagggatgo
ctocagttcce

g9g9g9g9gtggec

gctticaagaa

aaagcacageo
ggggeaaata
gggagtgtce
cactetetee
ggggaggtga
agecectgay

geccaggacy
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cagecttaga
tetetaceaa
cecattgggao
aggtgacgga
tetttttttt
gtactagees
goetttgacta
ttaacgagge
agctccagga
ttectogggg

gaaacccggo

coagggaaac
cgtagactcg
gettetgoeta
actteggage
agagaageoa
ctaggaggac

cgttttotog

60

1290

1890

240

300

3690

420

4890

540

600

660

688

60

120

is80

240

300

360

420

455
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[

(290)

<210> 32

<211> 650

<212> DNA

<213> Homo Sapiens

<220

<221> misc_feature

<222> (B5)..(85)

<223> n=Unsure

<220>

<221> wvariation

<222> (543)..(543)

<223> BaySNP:2109, AS543G

<220>

<221> wmisc_feature

<222>  (22)..(22)

<243> neUnsure

<220>

<221> misc feature

<222>  (97)..(87)

223> n=Unsure

<400> 32

atgoatgttt cecatagattt tntggactgg tgatcegacaa
ccteatatee cagtggaaga ageanagtta caggganagt
ttaggggccet gtaaaaccta cataaagaaa atgggettaa
atactgeoaqg ggaactggga gatkgactgt tocteatteco
goectagoecte titotgacat geagatgaca cbtgaaacaca

ataccatgaas
caggaggtat
gcagtgaagt
cageatiotg

attaageaga
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gatttyggagy 60
ageoecacctgt 1290
ccaagggaaa 180
gttccactga 240
aatmcaggot 300



L T e T e T e T e T e O e T e O e R e B e R T e T e T e T e T e T e, T e T e T e T e T e T e T e B e R e Y e B e T e T e T e T e T e B e T e B e B

ggagagygctg
geataaaaca
ggcaaggcaa
gttgtaaate
tertgtcact

tetgttgtta

<210> 323

<Zil> 60C
<212> DHNA

<213>

<220>
<Z221>
<ZRE>

<223>

<400> 33
actcaaacga

tatatgacoy
ctgcctaagy
ttoagtoaga
cagtitagta
cttaaaatat
cataccetata
agatetottt
ttttacecata

tgggectettt

aatgcaccag
taccttgagt
gacogocgaot
ataactgite
goagaatige

ttatgtaggy

Homo Sapiens

variation
(162)..{1e2)

baySNP: 11637,

gocagaaaaa
agaaagtoty
aagcttcttg
ataagtctgt
aaccagtgaa
tgectgtatag
ttattaaaat
tgeaaactat
ttttttatat

ttaatgatea

ggtagcagtg
goggttigtt
catatgaatt
caaacaatea

tttcactgaa

aagaatgggy

Al82ZC

aagaggtceat
cattaagata
taaggtocaa
aagtttittt
atgtigaaat
ctatgctata
agatggatat
taaatcaaaa
tetgtaataa

cteacaaatg

(291)

geaaccaget
atcaattact
agagtgattyg
ctagcoggtg
gatgageatt

cacacttiaa

attaatggga
aagaccetyga
aaactaaaaa
ttttettttt
gttttgacat
ggtittittee
agaagecage
cattaactac
tgtceactat

tatgtttott

gtoaactott
tgoocgaaaay
gttgatigat
ctttaatttg
tgggtteoett

agagatgagce

tgaaaaceca
azacacatgt
gmotgttaat
aattgtaaat
gtactégtca
tttgttttgg
ataattgaaa
tttatgtgta
gatttagatt

ttagotgoce
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attaacttet
aaacaactgy
cagggeacct
taaacaaaat

tctaaatgaa

agtgagttat
tatgtatcag
aaaagaaact
ggttetttgt
aacttcagac
tatatgtaac
acacatctge
atgtgtaaat
gacttaaatt

agtacttttg

360

420

480

540

&00C

650

60

120

180

240

30¢

360G

420

48C

540

600
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<210> 34
<211i> 518
<212> DNA

<213> Homo Sapiens

<220
<221> wvariation
<222> {1089)..(109)

<223> BaySNP:1862, CLl09T

<400> 34
ggggaccace ctotagtiga ggecttggeg gatgaagagg gagggctcoag ggecccattg &0

cagugoecage ctgtaggayge egtggggeca cotggatgty acgtotaayy ctggoggtoe 120
toacagotog cocacaggace ctaaaagoese etgocagacy agageteate ttttecttoet 1890
ttctcocttoca gttetgtett ccattecace attgetgaat ccegetecacyg geggecctygg 240
gotgoagagg goagatgggt gaggetegge cootgtotec agagagetga agagggocet 300
cggocooace cacgaggagg acagtoatga ggocgactgt ggaggggete tggacagagg 360
tgtocogggga tecctgagee tggotgeact cteectectg gtieotttect tgegtgoaca 420
cgatcageta tegtttacaa agagtcettg gtgtitgectg gtitggetgec caggatggga 480

gectectgece cecatcocggaca tgtaaacaaa ccaaggte 518

<210> 35
<211> 1051
<21Z> DNA

<213> Homo Sapiens

<220>
<221> wvariation

<222>  (215) .. {215)

—m —m ~—m A @ @ @ @ @ @ @ @ @ @ ™@ ™@ ™@ & & & & & /& /& /s, /s /&, /e, o/ /e /e /e /e /e /e e /e e e e
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<400> 35
getgogtoog

agggaggcayg

gegecteage

cagoeogectyg:

tocogegege
cocgegeagg
cgotggetee
gtigggeagy
actgeoottac
tggagoacca
gocttcacgt
tegacageae
gtcogegece
aagatggtgt
gtegoggtet
cctaccocay
geaggtgeca

cgoccaccaa

<210> 386

<211> 668
<212> DNA

«213>

<220>
<221>
<222>

<223>

<400> 36

ggcceccoggo
agagoegggtc
tgtetagagt
aggacccgaa
getecegtee
cgogeteacy
googeegeta
aactgeggtg
ceagoettett
ggoogasagee
tcoggegeea
ctecgtgoey
ggageccctgyg
acacgCcagco
ggcegotgeo
agtocccacte

cggecacaca

tgtgegagty

Homo Sapiens

variation

{354} .. (354}

tgteggegeoe
ccggagaagg
coccoococacoe
getgegggoeo
ctagegooyge
accgegtoge
cagetgegge
agggetggeg
tetatgeoge
gaagggagaey
gggactggac
goecettggee
ctottotacc
ccgageacag
cttegaacce
cteccagageco
cetegegace

caactgatte

BaySNP:1056, A354C

(293)

ctegeggote
aggaggaaga
ccceooteoceo
ggacsagegco
caccgocgeo
coectocooca
geggegegea
ggeggagaay
tgehgetges
tecggatoee
agaatgtgoeg
aagtagggac
tgectgoaga
accocgaaget
atggtgggte
ttectetece
caaagggeag

a

agatcateoyg
gecgaggact
aaccacccgt
cgagaccact
goegeogoct
cocctocget
goetacagaga
gggocgecac
goegeettty
ggatagcage
getattaggt
toggaageta
tacaaxcoas
gtecacqett
ceaggeaget
agtgacoccea

agacacaagc
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ggcgttggag
catcgottte
tecoggageaa
gectcteotage
ctagegogge
cgoocegoee
cceggatgte
agatgacgte
ccttacggec
caggacecygg
geccagtagsa
cacctacgge
actocotgeg
cttgggoeges
gecagaconc
ggaagccoaa

acgctacecac

agectgtetyg tottgtetga atgtgggaaa ggacaaggga ccacctagygy taggactcac

aggettgtte aggccgagag ggggatccay ggtaacagea tcagtooctg ctgtgtocca

60

120

180

240

300

360

420

480

540

EC0

660

720

780

B840

S00

960

1020

1051

60

izo
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gattceaggt
gocoecatoa
accotgyggea
gtotatgtgt
ggggcagoey
aggaagaagyqy
ctggetgtge
cacaggggyga

agtggggggce

gteotgtg

<210> 37

<211> ©5BE
<212> DHA

<213>

<R220>
<221>
<2Z2>

<223>

<4G0> 37
tgagaccgaa

agcaagacac
ggagatggag
ttttacaate
ctoctaaaat
acattggatt
atgocaggtaa
cactaacaga

taaacttita

ggggtttggg

ctgaggeage
caggacttet
gycagggyty
ctgtgtgtat
ceatggagat
coageatgea
agatcgggaa
cococaggoag

ttgaatgagt

Homo Sapiens

variation

(173) .. {173)

tatceggeagt
tactaatgea
atcactgggyg
ttgatittta
tgaaacgteca
gcccaatgge
tactactgat
ttttactaca

agtactagta

tggag

gagtaccact
gcaceagecoa
ggtgecagey
geacgtgogt
geageeccte
caagaaggag
ggcggytaay
ageccoctgeco

geotgaagoes

BaySNP:5245, Al73G

gatagectat
geocaaacte
getgettaga
acttacageoa
tctitagatg
ttaacctttg
ggaatgecaaa
aaatgaaate

aatttaagta

(294)

gggatccata
tgeggggeta
tetecaccet
gatotgoeoeo
aagagtgeeg
aagtecgtge
tgcagcatgt
catgotegge

cacetttttt

cacttetget
aaggggattg
tgeotgeectac
acttgtactg
gagaaaacag
accctttete
tagataacct
ceatcactta

ctagtaaatg

gotecyggoty
agtoccaggea
gtgggctgac
ctgcagccaa
agggeggega
tgcagggeaa
gggaggcagg
ctecagttace

taccacagca

atactetaty
cttaaggeta
cacaggotac
gacagactgg
aagaattetg
taaactgcte
cteatcacag
gatctectet

agtcttaaaa

JP 2004-154120 A 2004.6.3

gaagaggcag
gtocagcacct
ctgeatgtgt
acarcaggac
cgotgacgac
getoacoaag
ggacaggget
teatctgeaa

cocagtotga

cactagaaga
taatacatga
atrgctattc
aatagagaag
atcaatacag
tgetgggeay
tgaatgtgag
cttiggtety

tgaactttet

i8¢

2406

300

360

420

480

540

600Q

660

668

60

120

180

240

3200

360

420

480

540

555
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<210> 38

<21i> 549

<212> DNA

<213> Homo Sapiens

<220>

<221> wvariation

<222> (464) .. (464}

<223> baySNP: 8241, A464G
<400> 38

aacaatacty ggeagecttt tttbttitttt
agtataaggy teacaagtcet aaacaatgaa
aacttgctga aaaacacaac ttgtgtttat
gcagatattg gataccccat taaatctgac
agteaagaas aatataaaaa caacaaatac
gacccaghtoet tatttttoeta gteagtaaac
actgttaact gtcttgagag aaaagaaaaa
agtgatottt caatatcatt actaacttot
ctasaggtgt aagactitcag atttcaaatt
tattatata

<210> 39

<211> 757

<212> DNA

<213> Homo Sapiens

<220

<221> wvariation

<222> (71)..(71)

<223> BaySNP:8480, C71G

(295)

ttttaattgo
ttetteaaca
ggcatttagt
agtotecaaat
ttocatatgg
attigtaaaa
tatgagagaa
tocactittt

aatctttota

aacaatgeaa
gggaaaacaqg
accttcaaat
ttticatcte
ageattttte
atactgttte
ctattgtttg
ccaraatttg

tattttttas

JP 2004-154120 A 2004.6.3

aagecasgan
ctagettgaa
aattggeitt
ticaatcact
agagttttct
actaatactt
gggaagtteca
aatattaacg

atttacagaa

60

1290

180

240

300

360

420

480

540

549
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<400> 38
gatcctaaaa

ccaatacatt
tgtigactty
acagccaaca
aaagaaacas
taactgattt
ggaaggactt
ctggattcag
gtggecatceg
attactactg
ceotoectoct
tttecacaaaa

gttaatgeat

<210> 40
<211i> 1014
<212> DNA

<213>

<220
<221> wvari

<222>

<223>

<400> 40
acaaatttta

tocctaatec
catgacacca
ttggtttecag
ataggagact

caataaataa

BaySNP:118

gagggtgata
sttacactat
tgetatoetga
gttgaacaat
aaacccaazaa
gtotgttgte
tatgtatgag
ctggtegata
cccaaacctg
ctoctgaacac
cocactgotcot
gtagceacaga

actectgoetyg

Homo Sapiens

ation

(675) .. (875}

gtoastitgsa
aaaaatccaa
ccaggaggta
geocaagggea
cgettgagte

tttatttagt

ggcteagggyg

totoaaasac
aaacacttoo
attetgtgtyg
caacttcceg
tttoctgtea
tcatacaaat
tcactggaga
atggctatag
acactgtgct
tgagtectgg
cecatcagtaa

agaaagtgaa

Ce75T

aaaatoaaan

aacctgaaat
attceatace
gtggtccaag
cageagttea

taaaatatta

(296)

gcttaagttc
tttatggact
tgegttteag
tgeatttgta
ccteceoeaa
agatogooct
gttttgocay
toetoegocan
aggaagagga
cteccageoee
tttctgtcta
aaattaaacc

agaatto

actataaaaa
gttcoccaaaat
cgacctegtyg
cetgtaaace
aggcotacagh

aactacctte

attcattaaa
tttcthctt
actoagootg
gocgeagtaaa
tgaagacagc
cgecttiget
ggeccggagyg
cagettotee
atgacaggat
togticccac
ccacttiget

gttaacttte

actggtatac
coagatttte
tgacgggteg
cagtgetetg
gagoetgtaac

aggetatita

JP 2004-154120 A 2004.6.3

gttaggatga
ttcaaastaa
caatatgtta
ccatttacte
agaagagaac
ttggtcageg
teageggact
ttoeteggect
gaatcattgg
acagtagaag
catgitttta

atttitaaaa

aggtitaggca
agagcaccaa
cagtcaaaac
gggggccaag
ggcaccactyg

agatgaatat

60

120

180

240

300

360

420

480

540

600

660

720

757

60

120

180

240

300

360
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gasacatgaa
totetoetote
gataagggat
tctececacac
ctgattaatg
ctgotatetg
ttctgtttag
aagtacacat
cocttaatas
agagatgact

tcacacacac

<210> 41
<211> 738
<212> DNA

<213>

<220>
<221>
<222>

€223>

<400> 41
tegagobogy

caccaacacac
acattecctet
gatcagtgag
tgaaactgtt
tgttgactaa
caaagggttt
tatttcigaa

ottgatgttbs

tgaatttcat
tatatatata
attcaacctg
acttaaatac
ttatttotaa
ctttyttaac
gtttttectet
attgatgaga
tattagagaa
aatatacaac

acaagagityg

Homo Sapiens

variation

(120) .. (120}

tacctgecat
aacatgaacyg
tcaccteaga
gatgtecttg
gotaaaaoty
cagaaaatge
gactacaaga
ggtgtteate

ggctacgoea

gtittagactg
tattgcasaa
tattacttet
tatgtacaac
catacctttt
attggoactt
tttggoetgte
ttcaatgeta
azcoaatata
aattttatoc

cecatattta

Bay8NP: 738, Al20C

ctigeoagety
ggagctcaac

gttggigggy

atgococaccth

gaatgatoct:

ttegtgaage
ctitgtaatgt
ttgacagaaa

ctgatgaaac

(297)

ggtocecatca
toetgaateac
ceeegceaaty
atattaatat
ttggaactgt
tteacagatt
ttttteggtyg
tececatocea
tttggtatea
caacacaagt

ttcaacacta

ctecttetea
agctteceact
gaaggeccac
tecaacaaaat
toettgeaogt
tattaaacac
getggtagece
tgaagaagac

tgaggagtgt

ceaagatate
ttectgtooe
ttctetgeag
atgctatate
tttgattett
ttttactttt
getgttacaa
tecectetact
goaattaasza
ctaageatga

tggataaact

acgocactte
aggtgttcat
ccagataaga
cotgatgoca
gaaattacat
attggatatg
ttggagcaac
attggtgtty

atgtaggeet

JP 2004-154120 A 2004.6.3

tetetototg
aagcattica
tttacctgtt
tttaaagttg
cttggtggtyg
agaagtaget
aagaaagtaa
teeccctatge
attctttttg
casatoacaa

acat

cacteactge
tgagaagggm
tetgtgacea
aagtagcttg
ccagagetge
atgattectte
agtcaccaga
gagaccaggyg

trasccatbg

429

480

540

600

660

720

780

840

900

960

1014

60

120

180

240

300

360

420

480

540
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[ tettageata caagettaaa gecaaactygg cagaactacy ccataatgge actttgecect

[
ggttatgeee tgattctaca acteaagtta ctgtgeacta tatgeoaggat tgaggtgeta
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C

tgetteccat cagagtecac acaattgtat atetgtttgg catgattaaa aggtegtett

ggtgagatga gggatgoco
<210> 42

<211> 3350

<212> DNA

<213> Homo Sapiens

<220>
<221>
<222>

<223>

<400> 42
ggctecttac

tatttttcat
agcagttata
attaaggaat
toaaatgtbo
caaattoagt
cbtttataaga
totttttett
gotgggetea
gccactgtge
attetagata
ccattaggea
tcatacagtc
atgtcaattt
toctagoatt

ggacaagaga

variation

{3116)..{3116)

atggtaagaa
gttgtatcotyg
tattgatacc
gttgtagagg
agattactte
aaataaagct
gaggetatgt
ttttttaage
ggeaateete
ttageceotgt
aataagattt
cagggacttt
ttttctttac
acceectget
tttggaggee

gtgagaccea

BaysSNp:8148, C3116T

teaggatgte
aatcttattg
ttttaattat
gaacagataa
ccagtagtaa
ttaagatagt
atgagatctt
gatgaggtet
tgacttbgge
agttgatcte
agtgaaaaqg
ggctotacga
ttctaacttt
attaagagygce
aaggcaggat

gteteaacaa

gtaacttggt
tgeagtooct
agattgeett
tagtagtaca
atamagettyg
aaaataagat
tatttattte
ogotgtgttyg
ctecttgaagy
tttttgaaag
tatacattge
gectggegtet
ttcotatgge
teagetggge
tgottgageo

azaaattaaaa

gaaaaataac
tatagattgg
tgtttbtatt
tgtatgtgat
aagatagtaa
tgeaaatict
tagttgacect
cocaggetgg
tgetggeatt
gaacagactc
tgaagactge
tgetittactt
catgacaagc
atggtggete
caggagttea

atttagacag

tttattttat
taaatatitg
cactagtgta
teaggtgett
aacaggattyg
tteagatcca
cottttetts
tcoteaattet
acaggeatga
acttatgcta
agataagaag
ctoccagagy
ataactottt
ttgectgtaa

agaccageet

gtgtggtggt

600

660

T20

738

50

120

180

240

300

380

420

480

54¢C

600

660

720

780

B840

800

860
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gtotgectgt
ggttgagget
gaccetgtty
tggeococcaty
coetgttgety
tetocactotyg
cotoectgggt
aAcCasCascac
gécagcctgg
attattgaag
gttgtttgtt
tggegegate
agccaccoga
ttttagtaga
gateccaceeg
cetattttta
agtgoecagta
ttéatgtcct
tgagtgaagg
attgetgagy
toaageagte
accoggotaa
ettgaactco
gtgtgagoeca
cacactatac
aattotgesaa
aacctatggt
atacaaccay
aataaaaaca
gttygooecayy

ctcaageaat

agtectaget
geatigagoo
caazaazaaaz
tgtotgtttt
tittgacata
ttgcotagge
tecaagtgatt
acccagcetaa
tgtcaaacty
acatttttaa
tgtttgttet
toggetcact
goagcoagga
gatggggtet
cctcggecto
tecaacattet
caaaggatog
gettttgata
actgtggact
ctgagtgeay
cteccatoto
tttttttgtt
tggactcaag
ctacatcetgt
aatttactea
ctgteoattac
ataattagea
taatctactt
tacaatatgt
ctggaatgea

cctetecacet

actoegagagy
atgattgoge
agtctecagtyg
gttaactgtt
gtactgtaaa
tggagtgcag
ctectggote
ttttttgtat
ttettttttt
azaatgagoa
tgagacagag
gcaagckcoog
ctacaggcaa
cactgtgtta
ccaaagtgct
aaatagttga
attattgatc
ttatattgea
tocattteatt
tggtgtgaat
agettocecaa
ttttgtagag
caatactctt
ctecatatac
cttazagagt
astcagittt
atcattecee
tttgttocta
tattottttt

gtggggcaat

cagctgagag

(299)

ctgatgtggy
cactgoactt
cttggaatea
teataggtty
cttagtgget
tggcactato
agcecttoocoga
ttttagtaga
tttgttatgt
actttattat
tettgeteoty
caotocoogggt
CCGCCACCARCT
gccaggatgy
gggattacag
aacagaagta
tgctgtetag
gétattaaag
aatttttaac
acagctecact
ctagoaggga
atggggtoett
atcttggect
ttaaazsaatt
acaactaaat
acaacatttt
attteeceocte
tagatttgec
tgttgtttet
catagctecac

ctethgagta

cagatogtit
cagttogggt
gattggtgcea
ctgaacgact
tttttotbtt
ttggeotoact
gtagotgyga
gatggggteo
agaggetgat
ttttattaac
tegoecagge
tcacgcoatt
gocoggotaa
tocttgatete
gogtgagooa
tataaagtag
gtaacagcaa
acgteactac
ttttttgaan
geageotega
ccacaggtat
geocatgttge
coaaagtget
taacagtttt
tatttitagt
catccocaga
cteacececac
tattoctggec
aagagacaga
ggotgoctig

gctgagacca

JP 2004-154120 A 2004.6.3

gagecetggga
gatggagtga
gtagggaaat
gtatgagttt
tgggacggag
geaacetetg
ttgeagtegt
caccagactg
tatcttitte
ttttgtigtt
tggagtgcag
cteootgecte
ttttttgtat
ctgacctegt
ctgegoetgg
gaagtgaaag
tgtaccaatg
tgoggoaage
tgagatatol
cctectggge
goaceaccac
ccaggtiggt
gagatticag
attatattea
atattecacgg
agaaaccctg
cctetgetgt
atttcatata
gtettgeact

accttotggg

taggtgtgtg

1020

1080

1140

1200

1260

1320

i3sc0

144¢

1500

1560

1620

1s88¢C

174G

1aoc

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820
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ceaccatgoo
ateattgeaa
ttttgtecatt
cactctateo
cetggattoa
ACGRCCACAD
aggetggtet
ggattacagg

ccaaggtcac

<210> 43

<211> 479
<212> DNA

<213>

<220>
<221»
<222>

<223>

«<400> 43
ctggcacaag

tttgtactit
aagatctota
gaaaaccate
gacagctgee
cagacagcag
ctaagatcat

actgottaay

<210> 44

<211> 637

coggetaatta
agaataaact
tatactctca
cccaggetgg
agagattcoto
ceagotaatt
caagetectyg
tgtgagceat

ctettgetat

Homo Sapiens

variation

(263) .. (263)

ctaaaacaaa
tatgtaatta
coaagoectoo
aaggaagtca
agtcagagtt
agtatttetg
gtattctacc

ggcaatgtat

aaatttttta
gttatttatt
tactttecagg
agtgcagggyg
atgectoaac
tttgtattit
acctecaggtg
cacacctgge

gagacageoa

BaySNP:1657, AZ263cG

acagaacagc
gcattaaaat
tagaacatit
taacctttag
gargcaccaa
ctetgocagyg
agatticogat

acattgggat

(300)

aaraaacatt
tatttattta
ctetettttt
ctecaatetea
cteeocgagta
tagtagagat
atecaccege
cgactcatat

aagotggtct

aasatacctt
aatttccaca
cazaaaccaa
attgaacaty
gaagcagagce
cteagtgagt
teatggagte

tectococac

ttanaattgt
gagatgagtt
ttttttttgyg
gctcatigea
getgggatta
ggggtttcac
atcagcctet
ctaagaagge

tgaattcocag

ttgttttage
geagoetatte
aaacttgeea
ctygaattate
cacaccagac
cacgeatttg
caargatgas

ctettecota

JP 2004-154120 A 2004.6.3

ttatttatga
ctgttbtate
cagacagttt
acctecacct
acaggygtge
catgttggec
caaagtgeta

ttttocoecac

tagtgctact
toctatttoat
agaatatggt
gectectyggy
ccagagggty
gccteocteca
tgaatcaaac

aggtgttag

2880

29490

30090

3060

3120

3180

3240

3300

3350

&0

120

180

240

300

360

420

479
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<212> DMNA

<213>

<220>
221>
<222>

<223>

<400> 44
ggctgagoag

ggttoctgge
ctgttggatg
cattgtecct
ctcaaagacce
geatgtacet
ggtgaggact
aatgaacgga
agggaaggat
acacacctgt

aagtgaagaz

<210 45

<211> 626
<212> DNA

<213>

<220>
<221>
<222>

<223>

baysSNP:

Homo Sapiens

variation

{289)..(289)

agcagcacag
tgetagggot
ggceageady
tetettecca
tatgagacac
coagatgotg
gggcagggeo
caaaaaaggc
tgatgeagea
gtoecgeacet

tttaggecaga

Homo Sapiens

variation

(452) .. (452}

114862,

BaySNP:533, A289C

cegecgaget
ggggtgagyy
asgttyggate
cecacccecoa
caccccccag
tgegeatggt
agaggiggty
caagtgtggt
aagggteggy
ctooagtotg

aggatggagyg

G452T

(301)

ggcccacato
agcaggaggt
tgggatggga
gtecctecty
cecctggectg
gggcatoogo
ctggtgagyy
ctgaagatga
ggaagaceca
acecacctcte

aggactt

ctecaggage
gggtggacty
agagaccogy
gagacgecacqg
gaccctacrt
aagacagoeg
tggggggatt
agatggggee
ggagaccata

coctoattag

JP 2004-154120 A 2004.6.3

cccactteca
gggeatgetg
gacactgoce

actctgtgge

tcagcaacca

gagaacatot
gagaataace
agetttgtge
gacactgecac

tacctgeotgt

&0

120

180

240

300

360

420

480

540

660

637
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<400> 45
tgebkggettte

agaaataact
gagggaceac
ctgagetgea
gacaccocoat
tttatotgea
gaaateoctge
Ccaafaaccaas
cttoatteaa
tgtgctaata

coccactaty

<210> 48

<211> 2246
<212> DNA

<213>

<220>
<221> wvari

<222>

<223>

<400> 486
teactggaaa

atgectggea
aaggcatcaa
ttgagtgget
actictoact
totgoeggon
ctggetgggg
ggattttetg

tgagagtgte

ttggacacee
gectettgaa
cegagetgeg
ggaggtgege
aatgcgggaa
aggtaagogae
ggtgagaaac
tgtocetgaaa
gacactggca
tgaataactg

ggtgaaatga

Home Sapiens

ation

(1860) .. {1960)

aaggaattoet
cataagagac
ggttataage
tacttaaagc
ceotgeccag
aggtgggagy
agaggectca
gcgatgagaa

agacaagaga

actoocooge
acttgcagayg
acgggetetyg
tegotttect
aagcacgtgt
ccettogete
cagtegtgtt
gctactggaa
agttaactta
aaaaacattt

caatgg

BaySNP:5717, AlS60G

gattgttcaa
cteoageaaat
attetetttt
tgcacagcta
tttotgettd
tgotgtetge
actagatgtt
cgtgtgaaty

geecatecaca

(302)

caggagycayg
cgaagageag
gggetgeggyg
caacagqgtgg
cegeatitta
gaggtgtggt
gagaacaata
akttggaaaa
tttagtttgt

tatttooceta

aagcacagga
tacgggeatt
ttettttgog
ttagtaggea
ctttaccett
azagggoette
gttgaaggac
teectggectt

ctggtgggat

tigeaageyge
geggogagey
gcagggctgg
cggegdgged
gagaaggoaa
ttaattgtet
AAAGACCARR
tgeatgottt
geegtgaget

tggttttect

tatattaagy
catattatgt
tagactgaag
gatcaagatt
tgectottte
cetttotett
tgttacagoc
tagtcaactc

tgeaatottt

JP 2004-154120 A 2004.6.3

ggaggcetgeg
ctgggeeggg
cgeecggage

cgegaacggga

ggeeggtgtg -

cattttgtet
aaacgatcac
gattaaatgt
ctgggttgat

cgatggactt

gecteatata
ttatacagtg
ctcagagagy
agagttcaga
aagttgtggg
tggccactat
gotttattgg
cctacaceto

gecctctacca

60

120

180

240

300

360

420

480

540

600

626

&0

120

i80

240

300

360

420

480

540
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ctgettaget
tttgtyaaaa
aattcatgta
getcacgect
gagoctcaaga
tagoetgggoet
atcacttgaa
cotgggoaac
tagaatagaa
gagtagtgea
agaataccac
gggeagaace
ggaatgttoe
cagatggeeo
gaaacaatga
gacacggcca
cgggagaagy
gaccagtgag
ctgtcctgte
gaacagctga
ggccactggyg
toteatotygy
ccaggecagg
cocacasett
gageoaggayg
ccetgeactge
agctgagaag
gteaatgtea

tgggtgggec

geotttectt
gtgaaggtta
gaataagtat
gtaatoccag
ceageoctgyge
tggtggeggg
cccaggaggc
agagtgagac
coaactaaca
ageactggge

tcaggtcaaa

tggggtetgg
gttggaggygt
ctecatecet
aaatgcgata
cgtggaaggt
gaaagoaace
aggtagccac
tecttggtgaa
coctgagtec
aagaaggttt
acacacatgy
gcteggteocece
cagtetagaa
cgggecntgy
gttcotaaaa

gectcaaaata

ggggctgeac

cteagggagg

agggeaagtt
atagtaccea
gtataacagt
cactttggga
caacatgygty
tgcctgtaat
agaggttgea
tcogtotecaa
gtggttttat
cacatcacta
acatgatata
tgeceagtgga
gugtatgatyg
caacgtgace
cgaacacata
gagggocttt
agaggeatto
tgggacgtgg
gtaactgagg
ccaggcaaca
tocaaaagtca
aggctcagac
ctgectcecac
atggggcaac
ggtoctgaac
aggocacaat
gggtgggaca
tgacaggtygg

atcoac

(303)

acttaatggt
ceatataggy
ggctaaaaca
ggcoaaggoa
asacooogte
cceagetact
gttagccaay
AR3AAAIABR
ttttactgea
caaaacaagt
gtgaagtggg
gacagcooca
actotectga
aaggatggag
gaccacacat
goecoagggag
cacctgeaag
tgatcactag
tttggaaaag
gaagacceta
tgaaagtttg
agagctgett
agagcccaga
tgaggctagr
coccattobo
atgggtgeaa
ggtggettea

agtccceggt

tetgtgacte
ctgttagaat
tagtcaggcet
tgtggatcac
tocactgaaa
egggaggetg
atcacaccac
aaazaaaata
asaastaaaa
gtatctecage
gatgaaaagg
gtgtotagesa
aagettoact
acagcetacag
ttgagatecca
gggagaaaca
gegteggges
gotgtgtggt
tggegtggct
tgggeaggga
gggttatite
ctaatgagto
aCagaaacca
agggaggtgg
agggtocaga
goetgeoccayg

gggttctggg

gceatocgaa
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agtttoocty
ggagtggaat
gggegeggtg
gtgaggteag
atacaasaat
aggcaggaga

tgcactceocag

gocagttgoc

atanaantay
atcteocecacg
atccaaccat
tgagacacgg
cectocagte
cotgegetygy
gtacaggaaa
ctggggagay
cttggeaggt
cageaggtea
tggccaacgt
ggggttgaaa
cteagaggas
gggggtgege
cagaaccaac
gecagtggtg
gtecagtegyg
aagggetggg
cctcagtgtt

gtgctgtecg

600

660

129

780

840

900

960

1020

1080

1140

1200

L260

1320

1380

1440

1500

1560

1620

1680

1740

800

1860

1920

1980

2040

2100

2160

2226

2246
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<210> 47

<211> 472
«<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 47
ttttotgttg

aacgatagag
cttttggata
tttaaateta
tgttttggac
cyacatectyg
gtgacageca

caagttttgyg

<210> 48

«<211> 5350
<212> DNA

213>

<220>
<221>
<222>

<223>

<400> 48

Home Bapiens

variation

(302) .. (302)

ggcecactta
cagggcagga
taaaataata
agagaaaagg
acataagtct
toccaceagt
gtocaccaca

cacccaacto

Homo Sapiens

variation

(377} ..4377)

BaySKP:2376, C302T

gttattggtc
ctatttattg
tocacgoetga
aagaaagaac
cettetooea
ttggtgtage
atgacattgg

toatacatte

paySNP: 11858, A3TIC

(304)

tcagcagatec
gecttatagt
ttotgaagat
ageeggtttt
gtettacete
cogoggacac
agtotggtte

ctgttacetg

tattcactgt
ctattcttat
ttgaatgeoce
ctggetoecay
catecagtty
tgggtaatge
tcotettgtac

aagatgatga

JP 2004-154120 A 2004.6.3

gaaaatatoa
caaaatgttg
ccagaaaata
teaaaaacac
ataaaceggg
tectgageco
agggeggeca

ca

gagttcaaga ccagectggt caacatggty aaactgtgbe tcotactaaaa atacaaaaat

tagocaggea tggtggeacg tgochgtaat cccagetact cgggaggete aggeaggaga

&C

120

180

240

300

360

420

472

60

12¢
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(305) JP 2004-154120 A 2004.6.3

atogottgas cotgggagat guaggttgoea ghtgggetysg ateacgecat tgoeactooag 180
cetgggegac agagtgagac tetgtetcaa aazaasaaaa aattatgasa asaagttatgg 249
gattaaagaa agtcaggata aaaattttaa aaagcaggec actgtcagceca aagectggag 300
sagtggggce ggaggetecg cccccatcat gtgectgeoea coecttocca gteatocctt 360
tactottaca gtageamata agaccecetgt ctaatggggy gagacaaatyg tgtagaccob 429
tagccacctt ggecaggget gactecttaa atttetggat gatgatgatt gttatttaat 480
agccagagge tcatataatt ggectcttig gaagaggect catggoctce ttactetcac 540
caaagcaatt tttcoctecag gggggetocce atcttettac acagagagge 5890
<210> 49

<211> 603

<212> DNA

<213> Homo Sapiens

<220>
<221> wvariation
222> {113)..(113)

<223> baySNP: 10785, C113T

<400> 49
caatataatt gggactaata gttaatactt caaccgecata cacagattca tgtcoctaate 60

ttgatgtata geoaaggeet titcatttgag cotaagiteta ctgeattatt aaygatttac 120
aggtteaatt gtttaaagtyg gaataagaat tteaatotat tggtataaca atatatgagt 180
gtaaaatect totagattta tetgatttee cetecctaca gtetttitat tgetgatett 240

acaactaatt ccacagcaat gttttaatga ctcatcttta ttgaatcaaa gigaagtget 360

tagcattcag ctaaagaaaa gatcatagec cactggggag attaggaaag gettcacaga 360
agtggeattt gagotacgoo atgaagataa gttoctaagt atatetoaga ggeaatacct 420
taggcaacaa aattatetgt ceaagtgace tceatggtat tteccctoca geacctceaat 480
ctacctcaac tacgacgtta gettctacca tgacgaggac agtaccigcec accacaagag 540
cacecgggac caccgtccac agatccacct accagaacca cagoacagag acaccaagec 600

tga 603
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<210> 50

<211> 503
<212Z> DNa

213>

<220>
<221>
<222>

<223

<40C> 50
gggeagtecg

aaggttctasz
gttaggaazg
aaatotgoeca
aaaccettet
atgcaatgta
cttitecatta
attaargaatl

agtgtetetg

<2106> 51

<211> 385
<212> DNA

<213>

<220>

Homo Sapiens

variation

(415} .. (415}

tatggtggty
aaacageaga
ctgcaggita
cagaaggaac
tgtteaggat
atatcaatta
catcaggiat
ttttaacttt

attctaaaaqg

Homo Sapiens

BaySNP: 2085, G415T

gttatggate
agagggctac
ctitgagaca
gatgatogoet
tgocatagec
gatgtacatt
attgcactgt

tocaaaaaaaa

agg

<221>

<222>

<223>

variation:
(211)..(211}

BaySHpP: 614, C211T

(306)

tggtggtyga
agttcttaag
gtogtoccaa
agtcataaaa
acagtttgca
tctgaggtet
aaattghtggt

gaaaagaaat

agtggtggat
aggggagaga
atgecattaga
gttactgoay
aaaagtgcoay
tttatctgtt
agtgttacca

aagatttott
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atggtagcag
gcaagaagtt
ggaattgtaz
cttaaacggy
ctattgatta
gtagettttt
gaaakaaaaa

taagttcotteo

€0

120

180

240

300

360

420

480

503
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<400> 51
tgeeottatac

gettettgaa
gtccaaatea
actaaagggt
aatcctgtag
atgecagatgy

ttgaggagta

<210> 52
<211> 455
«<212> DHNA

<213>

<220>
<221
<222>

<223>

<400> 52
tazaatgtag

ctggtgaace
tataagctag
tteettgaga
tgoettgace
tetotgagat
agtgagttag

ctgottggty

<210> 53
<211> 618

212> DNA

ttectaacte
gatggatgat
gtatcataaa
acagaaaacc
ggacaccttt
ggagattcco

attcaatgtt

Hemo Sapiens

variaticn

(199) .. (19%)

gtoagacgtg
ctttatceag
tttatttgga
aacagttyyce
tttetittia
ctactaattt
agoattatca

gttcagtgaa

<213> Homo Sapiens

ccagtgggeo
gatotgttta

aacagggetg

(307)

tgaatagaca

gaatgatoca

ggtggggagt

agcoccegatg yiggocatgga

tegetotagy
aaagoecctge

gtetg

baySNP: 6366, C199T

tttggtitta
ggcaaaggga
taaaataagt
cttgetoetge
tagantaaaa
aattttgett
atgoaccagt

ataccetate

titgtgagaca

tttgtgtaga

taacctttaa
agtagtaatt
toactttote
tecttgtite
ggaacataga
tgtttttcayg
aaaagatitt

ctata

ctggeocagat
ttoacotgtt
ccattgtgct
tgttgegaat
aggacaagtg

cttcagottt

aaggtgagtg
tgatgectea
totttagage
ttetectgag
taattiaaag
gaatgagcaa

cgtattagaat
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ttteoaaagta
ctgttteagy
catcgttecot
gggcagaatg
tgtittggee

gtgttgagct

agtccaggtc
cteacgtagy
aataatitta
ctgaggetee
acagacggga
ttggtgacte

cecagtitta

60

120

i8¢

240

300

360

385

&80

120

ia0

240

300

360

420

455



L T e T e T e T e T e T e O e T e O e, TR e T e T e T e, O e T e, T e, T e, T e IO e O e T e O e R e B s B O e T e T e T e T e T e T e T e T s T s T e B s B e Y e T e Y

[

(308) JP 2004-154120 A 2004.6.3

CRAZ0>
<221> wariation
<222> (%3)..(93)

<223> .baySNP: 9940, C93T

<400> 53
cageateotoe tggaagaaca atttoctteca ttotecagea accttggeca cagacagtgg &0

atttoticag aatocaaaag aattotgtta acyaccetatt gggecoctgac tgattacttc 120

tttetttoat goacttatgt ttgecetgas cccacagata tttattitecac atcagecate 180
aaatgaatct tcagagaagt tcaattttea tgaccattet gaataaaaca catgactact 240
atagtagaga acttattgga tgaaatttct aatcacacac actteccctte accttcagtce 300
aaaaatcata gcocaaaacact gtgasacaaa gaggagaaac agcactttaa acttittgeca 360
ctgtattaaa tgatiatata atacaatgac cccaatgtitt ctgtatteoac aaaatgeato 429
aactcactee gotatttetg acaatgacag acttagaaag acaaaagagg ccaggtacgg 4890

tggctcacac atgtaatecc ageactttgg gaggccaagg caggcagatc atgaggteag 540

gagactgaga ccattctgge taacacggtg aaaccoigtc tctactaaaa catacasaaaa 600
attagoegyy catggtog 618
<210> 54

<211> 582

<212> DHA

<213> Homo Sapiens

<220>
<221> wariation
<222> (184).. (194}

<223> BaySNP 2353, Al194G

<400> 54

cctecacagt atacagaaga cgacgtgaaa tttgatctge aagaaaactg agtoccatatt €0
cacatatgta tcaasattige acttcattia gaagtgtctg tcatcaagta cagoactgaa 129
ttgaaactga aaacaagagt caagaaagay cazaghtoage catetttata tbecacatga 180
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atcoctticeo
taaacacaty
ctgttggtea
taggaggtge
gtattccaayg
anaacaaaag

aatattecat:

<210> 55

<211> 6086
<212> DNA

<213>»

<220>
<221>
<222>

<223>

<220>
<221>
<222>

<223>

<400> &5
ttgaggecag

gatacttggg
tgagggatga
asanaasaza
ccagattagt
ataaatcaat
tttttocatg

aatatanaat

tttriggtot
tgggotagyy
ggtagaaatc
caccacacaa
aattttottt
ataataagag

agagatgaga

Homo Sapiens

miscmfeature
{(513) .. (513}

n=Unsure

variation
(175) .. (175}

BayS8SNP52, CL75T

gagtitgaga
agagtgagga
ttgocaccact
aaattattaa
gtaattttta
titattacacc
catathittt

ettettoaag

tatttgttic
gttgagggat
tteccagatg
aacgtttcat
caccaaggye
tttaaaaatt

agaggagcaa

ccagectgga
gggagggtta
geactocoage
aaaaaaaaza
aaatatgttt
ctctagaatt
cacaattcta

gecaggegoa

(309)

tectocagaaa
aaatgaggygg
cactgaagga
ggaaggattt
gatttaatat
goaaaacttyg

ggaaatgett

caacatagea
cttgagecea
cltgggcaaca
gttttettaa
ctattataaa
cactattaat
tgoatasttt

gtggeteatyg

agacaaaaag
cgasatggas
aacacactte
aaaggatcte
gggtecatics
gagtgttagt

te

agatcccace
ggagattaag
gagtgagaoo
gagtocagac
ttacccatac
tttcaacatt
tgeoattataa

coetgoaates

JP 2004-154120 A 2004.6.3

ctgagotgta
getgaaggaa
atgtttgacg
atgattttta
tactgaaaga

agtaaaggta

tgtagtceta
gctataatag
ctgtytotaa
ttgtgaatty
tcataaaaat
tttttcattc
aatatttcte

cageactita

240

300

360

420

480

540

582

€0

120

180

240

300

360

420

480
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gaaggcocaag gogagoeagat cacttgaggt cangaatica agaccagoct gaccaacatg 540
gtgaaaccoce tteotctacta asaatacaaa aattageegy geatggtggt gegegectgt 600
aateece €06
<210> 5§

<211> 525

<212> DNA

<213> Homo Sapiens

<220>

<221> wvariation

<222> (210) .., (210}

<223> BaySHP:1757, A210G

<400> 56

vittetggaat gectotettg geaccecotge cccaacagge tgetgggate tgeacgtgga 60
atecacaggge tggttgeatg caacggeoaaa gggeatgete ttetgectgg gggagggecet 129
cttgtcecte ceocagcaggte cogggacagg goetggeageco accecageae cceaaaataag 180
atgacaaaca agaggasaca aaccaaaatg raggagagoee atoocgggotg gaggagggea 240
gaggetocoe aaggggatet ggaggagyget tcaacttatg aatgesatcag goottggaag 300
acgtyggatgy aagaggegag ggcaasaagga agagatgagg ggeatggaga gagactcagg 360
gaagaaggayg aaagagceaat catgcagcectt gggacaaatc ttttgttget ttatcagatt 420
ctecagtcaat caattggtgt ttgetagaac cggggtacge aggggagigt tgaagagaga 4890
gtgogogoege gagaagagag agatcaagag aacgggeatc gocag 525
<210> 57

<211> 663

<212> DNA

<213> Homo Sapiens

<220>

<221> wariation
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<REZ>

(284) .. (284)

<223> BaySHP1L24, A2B4C

<400> 57
ggtgtggtag

tgagectggy
cgacagageg
agaaaaagaa
agggagttga
acégtatctc
gacctaggea
agecoettgtaa
ggaggtgggg
ttocagaggaa
ccccaagget

tee

<210> 58

<211> 821
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 58
ccectteoattyg

agocegoegtgt
gqugteoegye

cggggaggat

tagoaccago

cacatgecty
agacagaggt
agactotgte
aasgaaaagy
tttoccactyg
ctoggacats
ggatgacece
cttteccottt
acagagggaa
aatgeagggt

gcggagaagco

Homo Sapiens

variation

{133} ..(133)

cggegggetg
ggargggetyg
ggggeggage
egeggagget

getoetgtogy

taatetoage
tgeagtgago
tcaaaazaaa
azaaagaaaa
ggagcectet
ctgcacecta
agctoototg
aagaactgtc
gaaagaaaaa
ttgtecttea

atatetggtg

baySNP: 4912, Ci33G

CggycCagygo
aggeteogeot
catgegeceo
tggggeagee

gaggogeags

(311)

tatteaggag
agagatogeg
aaaaaaaaas
ccagaagtag
caaagoeocac
ccaygetcee
tgagaatttc
agagctgggg
aaaaaaagag
ccctgacgte

ctectgatgg

ttecactgage
gtccoeogoce
ceceetttttt
gggtagetcy

ggttaggtog

gcetgaggeag
cecactgeact
Aaaasaaaaa
gagoageetg
acamccgect
cecteoctac
acaccctagt
aggctggoca
agagaggcag
agatcttget

goggecagte

gtecgocagag
cocggggegg
ttttaaaagt
gaggtogtyg

accggtecage

JP 2004-154120 A 2004.6.3

gagaattget
coagectgge
agaaaagaaa
aagaaatgaé
goctggggta
agtagtgaaa
gtgaagtoat
agotcagget
gaaaagtttt
ttataaaaac

tgggceccage

cocegggoocg
gocgggggcy
cggetggtag
cgctggggge

ggactcaccey

6C

12¢

180

240

3co

360

420

480

540

500

660

663

60

120

180

240

3c0
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geecagggege
tttettaaac
catteccecac
gtggattttg
aggaagagayg
ggoaaagtaa
ttgggatcce
ccecagctace

CAGIIICTIE

ctgaaacttt

ggggaagoecy

<210> &9

<2131i> 3051
<212> DNA
<213> Homo
220>
<221> wvari
<222> (368

<223>
C368

<400> 59
gggtccaaac

actgtctgta
titatctocac
gggacaagea
aagggeggge
gagtgygtaa
tgtococooyeo

aggtgtetyy

teggtgetgy
atttttiett
ttgaatcggg
gaaaccagca
agacggggto
gtgacetgaot
geagetgace
acctectece
ageoegagec
tegtecaact

agecgagegyg

Sapiens

ation

y.. (368}

BaySNP: 6857

T

cagggctgac
tcaaatgaac
cagggaaact
gatccaggaa
gacattcacg
gtctaacaag
agrccagaaga

gagoocasag

aatttgatat
aaaactgtat
ccgacggett
gaaagaggaa
agagagagog
tttgggggty
agtegoegety
cggcoggegy
cggaggeggg
toctgggetgt

a

teecetgtgic
tcteoctttee
ggaaaaaccoa
aacaaaaceqg
geagcteage
gtgggcecas

ggggtccage

teagoectgga

(312)

ftocattgatoo
tgtitoetoegt
ggggagattg
agaggtagea
cgegggegty
acogooggag
acggacagas
cggacagtgg
gtggaggggy

totegottog

cccigaccec
cgectcaaatt
tgtcacttte
ggatatgaaa
cteagectga
gctgacaggt
coacagtoog

gggottoctg

gggttttatc
tttaatttat
ctetacttee
agagctecag
cgagoagoaga
cgeggegtya
agacagacace
acgeggoegge
teggggeteg

gaggagoogt

tggcctgege
tgecacatttt
caagtattag
toocagooos
ggacaggaca

tggacacaga

cetggaggge

caggaggtygc
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cotcttettt
titttgoettge
ccaaateact
agagaagtcg
aagogacagy
goastoocon
cgoaegecage
gagcegeggg
cggegtegea

gotecogogeyg

tgtttatgtc
aacaggazac
aagagataac
ggggtotgge
gacgagggcet
gocagacttg
ttoctgoagg

chgggoagag

360

420

480

540

600

660

720

780

840

800

921

60

120

180

240

300

360

420

480
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ccectgagea
gaagoaggct
gecaggtett
gaacaccagh
gaccatocac
tecegtocag
ggggccagge
gatcagotga
ctaaaaatyge
tgaggcagga
agccgeactee
aaaaagacgce
gggagtgggt
gtecatacet
cttgatctceg
ctecececagta
gtagagactyg
cectoetgeet
catgteceatg
tgcecaggon
cacgecatte
cotggotaat
totegatete
gocttgageea
getgggoace
gttggtoagg
agtgctggga
goccaggagg
gaactgggca
ggteogtgtyg

ttggaatcett

ggcagaaggt
geectgggga
cacoctocat
gtgooocagoe
ctotetgeag
ccoagggaca
geagtggete
ggttgggagt
aaaattagoce
gaatggegig
agecctgggeyg
accgtgggat
aacactcgge
tectttttta
getcactgaa
getgggatta
ggtttegeca
cggoeostosca
cotttatett
agagtgeage
toctgectea
tttttegtat
ctgacctegt
cogogectgy
accacaccag
ttggtectega
tcaggggtgt
gaagtccatc
gggaggggec
atceggeoogg

ggtegteact

gggtagtgga
ggggtgaage
cgaggggeet
cecacggooa
acagggocay
cagetggtge
acacctgtaa
tegagaceag
aggcegtggeg
aaccogggag
acagagogagy
ttttgeectee
tcattccaag
gacagattet
acctocageoet
caggegeceyg
tocttggecag
aagtgotgygce
tatttattta
ggtgagatet
gteteatgag
ttttagtaga
gattocaccoa
cottettety
goctaattttt
acctcoctgate
gaaccaccge
Cogaacacoo
cocacggygt
cctoocgeot

tecectecace

(313)

gaccocagage
tgaagoctoct
gagecetgtge
gtaactooca
gecegtetea
tiaatgtttg
toeccageact
cotaaceaac
ggcacctgta
geggagettyg
actecttcote
ctggttcaca
gocecaaass
cgetcotgtee
ootgggttea
ccactzatcoc
gotggtotea
attacaggtg
tttatttttt
tggctecactg
tagoetgggac
gacggggttt
coeteggtete
ceteageete
gtatttitag
tcaagtgate
accoggectg
ccaacgtget
cagaacceag
ctgggcacct

ctgacectge

agctcagttt
gaaagcaaac
ceactaggge
ctgocttege
gececaccte
ctggaattaa
ttggaaggea
atggtgaaac
ateccageta
cagtgagetg
aaazaaaaaaa
ggtgaggaaa
caccagaact
cccaggetgg
agcaattcto
acctaatttt
aatctotgac
tgagecccac
gagacceagt
caagetooge
tacaggtgeo
cactgtgtta
ceaaagtgee
cggagtaget
taaagatggg
ctootgecte
tecatgectt
ttottcaaag
cgtctgggaa
teoctggoca

tgceccocgag
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cagecacctga
taggoctoaa
cgaegtgaaaa
ccaggtgtet
gatctgaaca
gatgcacagt
gaggegggeyg
coogtoteta
cteagaagge
agatcgegee
azaaaaaasa
ctgaggoeea
gocoeaccet
agtgoagtgg
ctgoctoage
tgeoattitta
ctocaggtgat
ceacgoocay
ctoactotgt
ctecoeggatt
CYQCATCATY
gecaggatgy
aggattacag
gggattacag
gtitcacgat
ggctteceaa
tacacgccct
caaatgggca
gggectgega
gggcagacgt

cacagceetgg

540

600

660

720

780

840

900

60

i020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

l680C

1740

1800

1860

1820

1980

2040

2100

2160

2220

2280

234¢
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goctacegee
teceecatect
tcecatceegt
ceagggagge
ceeogoetgge
gagggeggty
ccecagcaag
cocccteaaa
tgacgactat
ceoggtgygeca
tectgetegte

gegtocecte

<210> &0

<211> 538
212> DHA

<213>

<220>
221>
<222>

<223>

<400> 60
gaaaagggtg

acaceagtca
acatcetaagg
scttttttet
tggtatctea

caatoccaac

agotggoage

cgeoggaaac
gteecectitcee
tegaaccatyg
caatgoegge
cagotocagy
ggaagggaaa
ctgcccecaga
geatgttggg
toceagocoea
ceoacgetge
gtoctgeate

cagcageocag

Homo Sapiens

variation

{18l) .. {181}

tagecacctgg
gacgatcaca
ttgggggagy
caggaggtaa
gtgecectggac
acacagooag

gagggectat

tocaggeatt
patefatalalotele it
ggagegettyg
aacacceoage
gaccoaggag
gquggtatoeto
cccaggtgga
tectggoetyg
caccotocag
agcocogace
tgectectea

cgetecegea

BaySNP:8816, Cl8lG

gaaaggcgat
ceatggaagyg
tgcaacotte
tcetotaataa
agagggggac
teaacgagec

gaagaggtta

(314)

tggtoocage
cgagoettect
cacgecaget
tocagggaca
ctegacgooa
cotgoectkgay
tgcccocaace
cocoggtocac
ggagecagog
tggacacoga
ggteceteate

gtgeccttgga

caacicecag
gtocaatgag
tgetatteag
caageagagt
acaccacagc
totggoceet

cagggagese

coocacaggy

gegggoocag
gggctggege
cacgagcetog
agtecotoge
gocacgeage
tgatctgteoo
geatoteocct
gacceccgagy
gtootocage
ccectetgag

ctgagoagea

tcagggagco
atceoaatgga
cecctetget
geocctotgga
acaaacacgt

tectotgggt

aagggagtgt
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attgecactt
ctgctetgea
caggaagcce
acgteoacgtoe
tggctoaaac
cagectetge
cgtectgegt
caaagcacac
coocaccoay
agecegtgtot
gccgaggacyg

g

cacggtgata
aagacttaga
coaageggaa
geotectege
ggcacagact

cotgatacag

caggtagagyg

2400

2460

25290

2580

2640

2700

2760

2829

2880

2940

3000

3051

&0

120

180

240

300

360

42Q
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cagcaceagy toocggaggg acagatgagg gatoocitagt aaacagotcog tggacgoacth

(315)

JP 2004-154120 A 2004.6.3

tgactageay ttegaaagea aaaagagatt cggattacaa gagacttite cettgeaa

<210> 61

<211> 833
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 61
cetgoetgtge

acatcerttt
ggagggaagyg
tgtgatctct
caagacgogtg
gaccetbagtt
agttaacaga
ctgaaacact
gagetgoettt
ceaggebtye
accagaccegt
gggecaggceyg
Lgaacacaca

tttacaatga

Homo Sapiens

variation

{166)..(166)

aagaagygana
ttetttttea
aatgaggtec
gagcacatge
caggtgegtg
gggggeetoet

aacccaactc
tggggaaact
ceetgggtty
tectgatbty
ccegggatat
ggctggegte
goactgatea

ttacttggaa

BaySNP:1062, A166G

tteacactac
gaacaataaa
tgtgegtttt
aggtaogagga
cagtoeggget
ttgggtggtg
acgttgtett
ggatoccagte
atgceoccotete
ctgoaactoc
gttecattect
aggtgctett

ggeeaaatyge

tagetgatgo

accaatgtoo
teotgagaaac
gacacagaag
gaagtgtggt
gecatgogtt
tetteattag
aaatgagcaa
actgetggat
agatgggectc
aggggtgagg
gaagcaggge
tetgtgggey
agaaaatoce

aaatcottty

cotgaggoac
motgtgetee
atcacracga
ggcatcgtgy
catggetgag
teaggactet
gagtgtattg
ccaggeettg
tacctatggt
gygggcectagg
agggttgcag
cagatgttte
tagagectit

tgggttgagt

taagaocacto
ageaggtget
tgcagaagtg
geatocagac
aagtectygs
tietgtagea
gctecatgtag
agg#tatagg
goetggeaget
actgggtoete
gecactcgaat
cccaagaaasa
caagetggge

tag

480

528

€0

120

180

240

300

360

420

480D

540

600

660

720

780

833
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<210> 62

<211> 593
<212>

<213>

<220>
<221>
<222>

L223>

<400> 62
ggaaccoaes

cgggetggac
accegeeegy
cltctagoea
tgggatoges
actacaagyga
ggggtgagte
cgggegetag
geatoogaag

ggegeactga

<210> &3

<211i> 634
<212> DNA

<213>

<220>
<221>
<R222>

<223%

DNA

Homo Sapiens

variation

{479) .. (479

gagageoety
aaagacaget
caggggtatg
cgggtetoeg
gegeatggty
cgagttotey
cgagteccctg
ccacgtoegge
gatgagatoa

gtegeccagy

Homo Sapiens

variation

{187} ..(187)

bayBNP: 2463, C4797T

cagacgcage
tttececacg
gettagagec
cagttggece
gtgatgeacy
ggcagaggeyg
gcacggageyg
gatggccaaa

ggattaggge

aateeggect

Bay8SNP4527, AlB7G

(316)

agoectettga
tecctotagy
cegcecacctec
agegettegg
gotacaagge
avoteccege
gggggtgeat
taataaacta
gatggacaae

ctoeggegact

ggggagggte
ttetetagay
tegecgegeg
geeggtgtic
ggtgaaggaa
gtiecatgey
aacacgccec
acagtaatat
gegegttges

gtgeggygaga
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teecceacet
caagageaat
gegggectga
acgotgtacy
goegotgetygg
sacagggaca
gggacagtta
tatagtaaysa
tgeggagega

gttt

80

120

180

240

360

360

420

4890

540

583
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<400> &3
gggtitcctc

ctoeoggoota
aagecatatga
aaggecaraaqg
attatggaat
tccaatitga
gacctactas
caagtgotyge
attgttegtt
cotatgtaca

otgectgagg

<210> 64

<211> 5B&
<212> DNA

<213>

<220>
<221i>
<222>

<223>

<400» 64
ceaggggetyg

ctectococa
gaaggacgdy
aggggtggge
tecacctecge
agtattattt

goteagagoo

tgececaatec
goattgetet
tggettteat
aagagttcaa
atcatgagaa
tgaatcaage
atgaagoans
tagatggact
gcaggaaaca
aaattgeccac

acatagotygg

Homo Sapiens

variation
(274) .. (274}

baySNP: 11531,

gdggaaggggc
ggctggaaty

atoctoctygy
geecatetttg
caccaggcoa
cagtgecatga

ctgtgoecage

teocacctte
tgocatgget
tgaataagaa
catagagaaa
gaaagagaaa
aaggetoaaa
acagagacto
ggttotecay
agaccttect

cazaaacaat

tggagttgag

A2T74G

gageccegig
agotgcotoat
ccaceggget
acaggtgggg
gctgagttea
agggtgeaca

cotgectety

(317)

cecttcaaac
gtcagtgaty
gecaatgaga
ggtcagettg
cagattgagt
gtoctocagag
agcaaggtgy
ggtittgtace
ctggtaaagg
gttgatgteo

atcc

gggcctggag

agectoottc
geacgtecac
gtggtcecgg
gececrceccttgg
catggaaasaa

gggeatetgt

ttaaactcga
ctgacatgeg
aagcagaaga
tggaaaccca
agcagaagaa
acgagagatga
taazagatac
agttgetygga
ctgeggtgea

aaatocgacca

acagctgagt
teacaceget
cygaacagey
gaggggcgag
cceeggtgea
gagaaaagca

aaccacagyy
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gectgetget
aaagcoagata
satagatgea
aagactaaag
aattcagata
cctiatcaca
aaccaggtac
gecaccgaatg
aaaggcaatc

ggagtoctac

gactgtgtge
ccatogoecgt
eocacagoge
ggegettegg
catcetgeet
tgaggaggag

ageacttgge

69

120

180

240

300

360

420

480

540

600

634

60

120

180

240

300

360

420
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ctatctocet ccatototbo ttittitcseg atoccatgta tttatecegtyg ggaaggaaag 480
cttegtttet ttttaaagtg attatacegt agatgeagtt ttgtaaaagt gteaatteca 540
gttggecatgt cgecaggectgce ttgaggctgg cacggtaatg cogtgg 586
<210> &5

<211> 721

<212> DNA

<213> Homo Sapiens

<220>

<221> wvaziation

<222> (B0).. (BO)

<223> baySHNP: 11536, C506

<400> 65

tgetgggace cacctecece teoccceggoca catgccgegt ccctgecces acceggghet &0
ggtgctgagg atacagctct tctcagtgte tgaacaatct ccaaaattga aatgtatatt 1290
tttgotagga geooccagott cotgtgtiit taatataaat agtgtacaca gactgacgaa 180
actttaaata aatgggaatt aaatattibaa gagetgactyg gaagotgact cagttacttg 240
catgttttte ctggggetga cagggeteca cgeoctcctee acatccagta ctggagggea 300
aaggaggctt ﬁgggctccaa aacccteece tgectecace togettiget caccgettgt 360
cagtcaggty gacgactatg cocatttccecge coctgeagaga gaatttgggg tgtgagggga 420
cazaggactt gtggtgocot ggeeteaceot ggtggageac ttggggtotg gogaaggggs AB0
aggcecctygg aggaggegga tgcaggacte aatagatcaa agecagittt teatcaccac 540
aagagatcac ggctttecte tectttgetg ccacceaget ctctectgte tttootgagt 600
gecatctoce cageggtcecca gtogagocca goccecggea gocatgggtt tigtttgeag 660
tgtgaggeca ggtcagggtg tgtascagat tatgtgttta gtcaggaaaa aactacaget 720
a 721
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<210»> 66

<211i> 8959
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 66
cetagactea

aagtgegagg
tttagggtgt
tgeatcttag
ceaggetgtt
ccttagtaac
tcagcactgt
taaactecagg
aaatoecaget
gttgeagoety
caaacatggt
agacaceagh
aatgacgaayg
aaggtttect

tcacagaggt

<210> 67

<211> 2956

<212> DHA

Homo Sapiens

variation

{173)..{173)

gatggtgaga
tgttggaagt
agagtcaaac
getactiaac
gtgaggaata
acttatteott
ggctttgeat
aggttccocaa
cacatgaaaa
tgacctetac
cctaccgeat
cettocceac
aaagagtgoet
ttttigtigt

tactaagggt

<213> Hemo Sapiens

BaySNP: 10811, Al73G

gacaaccctt
cgteacttot
caatgtgagt
ctittgtgage
aatgaggoay
tgtgtataat
ccactcaggt
gggaacacac
tototgtatt
aagttccaga
ccaccagaac
cacccagoeayg
tagattﬁgat
tgggtaaaaa

tacctagtge

(319)

teccttotoet
gtgaaatgﬁa
ttcagticea
ctotgatcac
tatgtagaga
aacatggaca
ttttgggatt
tecaagaatt
taatattttt
gactactcte
atcacttace
ctgaacgtgg
gtgaccaate

tgacatoctt

catgetgtgt

ggaateotte
gaagatggat
gotetacecat
atgattiagt
geactgttog
attgtagtge
tcettacaca
agatgaaaaa
aaaaaattac
tgacttitgg
aggtgtgoag
acegggiott
aaattggoco
ttaagtagag

tatgtgetag
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agatttacty
tggtitaaaa
gtrgcagcat
geecacctaa
watggoetgge
cttetoeccte
ttttitcata
aactgcagaa
cactgtgttt
tgcaatcaac
goacgeccce
tgecttgtat
ggteaaaggt
ttagaatgat

gtataagga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

859
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<220>
<221>
<222>

<223>

<400> &7
cgecagoegta

tgccgagoayg
actgaagttt
cagocaagooc
gaagtcagaa
taagatttge
aacgtygete
gtatttacat
ageaggtgtyg
sggcggygagg
gaacgggget
tocogotagt
cgeatgtggy
ctotgeootea
gggttcceac
cagatggoag
acaataaaaqg
ctgatatata
ctagtgcage
ccacatgggg
tttetgtgoa
agatgeaaac
ttottgtett
atbtttiitt
atattactat

ctoteoattca

variation

(541} .. {541)

ctgotgaage
gaaaacggaa
ccagagaaaa
goggcaacga
gacgaaccsac
attgaagges
tcecttatca
gttatettet
tegeaggaga
aagggcacag
tcacagtgee
gtecaggagaa
ggtgcacagg
ctetettget
gtgcaaaata
atttggaaag
caacttttaa
ttitttttaa
gatgtcacca
taaggggggt
gtygttaggaa
tgecetteay
tgaactoetag
tettteagat
ctttaagoat

acaagtactg

Bay8NP:288, C541G

actcaaagge
tcaaccaggg
tgggattgyc
ggaagaggay
ctttgactct
ggtetaatygt
tttgtateca
taattttagy
ctyggtgeata
caggagegyt
tgeottetet
aagtcocegty
cgctgtggey
atcggeatgg
aacatecagga
ttaaccattt
ttgtatagat
agagcaactyg
gggtgttgtyg
tgggggtggg
aaccaatceay
tgagageaac
tactgtttat
tecagtagtga
ttaaaaatac

tatoteoactt

(320)

cgacggecty
gagtgceocag
tgcagocgoco
gtggteggog
tcctaagect
aggcaagtay
gattactgta
tttotgttet
tgetttttee
cagggeteca
ageggcacag
ggaagggeoc
gcgagfgagg
gecgggygayy
acccagattco
aaaagaacat
atatatttce

ccacatgcegg

gtggacaggg
ggagagggag
gttattgeat
agaagotott
agtteatgac
catgaggaat
tgttoacact

tazactcttt

gogggoagea
atgoetctetg
ttectoaccea
cocagagagoce
tetetaatto
aggeagegty
ctgtaggeta
aaccttgtea
acgagtgtet
ggeatececyg
aagcageocegg
tgcaggggtg
gtototittt
tteagageag
agggocatoge
ttttetoteoo
cectatgggg
gatttecattt
aagcccoctge
agagcgaaca
tgacttocact
cacgttgagt
tatgyacaac
tagattttga
ttattaccaa

ggggaaaaas
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gacacaggta
agaatggoga
aaatagaacc
goaaactgga
cteaggaggt
ggggasagga
aaataacaca
ttagagttac
gteagtgage
gggaagaaag
gggegetgac
cagggttgea
ctotgeotec
tgtoctoatg
ggagacgogt
aacatattit
cctgactgoa
ctgcttttta
tgtcatggec
cecacgetgg
cccaagaggt
trtgegaaate
toegggtgoca
agatgagcat
geatcttggt

CaAaraCAAA

&0

120

180

240

300

360

420

480

540

500

660

720

780

84¢

90C

260

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560
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aaaaactaag
ctgaagagca
ctagtatgtg
atgtotgaga
tggagaagag
accttgegat
aataacattg
cttictaace
tttggtotit
tgagaattit
aagatttttt
tttttttttt
tatttcatay
aatgeatott
tcttacttgg
aaaatagtac
ggetgtctag
tttatgggygt
tttecctegaa
gcagtcatac
taatcticea
ttttttageo
tatcactatt

gagtattgaa

<210> 68

<211> 802
<212> DNA

<213>

ttgetttett
agatattgaa
acaataaatg
atcagttecas
aatactcatt
titgecacatat
tgggaaaggt
tgeetaaact
ttaccacate
ctteagatte
ttaaacaatt
ctattcaaaa
tttttaaacc
taaagtgett
atggetgeaa
tttettegtt
tattcattita
gtaccaaaaa
titteattace
tgcttattta
tatattotge
tttgatggta
tacaactcat

ttgact

Homo Sapiens

tttttcaaca
agtttecaaty
accaccaagt
ggcatatgea
ttigtaecagt
tgagtttata
ttgggggact
ctaggecatt
tgtcacaana
attgagagag
actttattat
tcaaatcgag
ttteattaooe
taaaaaaaag
ctaaactgaa
tcacaaatta
catttagggt
catttgaata
ctetcageat
gtgctgtatt
tcagggeact
agaggaatac

gtggactcay

(321)

ctgtasctac
tggtttaaag
actacctgac
gagttggecag
gttttbottt
acttgtgtoga
gaacgagcat
ttataaggtt
agocaggtcet
ttttecataa
tgttgttatt
atttaatgtt
agagatcocga
ttttataagt
caaat;cctg
aaaaaaaaat
toacoaggaa
ggtttagaat
gettgeagag
ttttazacgt
tgcaattatt
gggetgoeac

Ad3A4CACEC

attteoagete
ggatgaatgt
gggaggeact
agaaactgag
ttaagatgaa
tattectgea
aaataaatgt
atgttccttt
tagcgggoete
agacatttat
aatgttattt
tggtacaaac
aatatcattt
agggagaaat
acttttettt
ctggtatcaa
taatgatitt
agotagaata
agetgggtgg
ttetgtteag
aggtttigtt
atagactttg

accacetttt

JP 2004-154120 A 2004.6.3

tgcagaatty
gaattatgaa
tttcactitg
agaaaaggga
ctttiasagn
gtttttatec
agcaaaattt
gaaaattcat
ttagaaactc
atatgtgage
tcagaatgge
ccagaaaggg
gtgggttttg
ttttaaatat
taccceattg
cccacatitt
tataaacegt
gtteattgac
gctcattett
agaacttgcet
tttetttttg
ttotcattaa

ggcttactte

1620

1680

1740

i800

iB60

1920

1980

2049

21.00

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

28586
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<220>

<221> wariation

<222>  (72)..(72)

<223> BaySNP:2371, A72C

<400> €8

ctgeggigta acggtgtoct ggagggeate cgeatetgea ggazagggtt ccocaaacagg 60
atteototatg gngattitas acaaaggtgt gtaataaaca tgttotatat gottggggat 120
gagatgtécg aacactggaa tttgagaggg agaaagattc gtatgaaaag acctattteg 180
aaagaacaga tatggacctc catgtaaact gaacaaatect accatttgge caagttatat 240
atatttgttt cttcoccatgtt tttctetgga atttatetga tatacaaaat ggcaggaaas 309
getotgacty aagagtcaag agatotagat tcotagactge totetageaa tgtgacteoer 360
agetagtteoo cteatetoct gggacotigy cotteygoeet ataggaagag aggoectgaac 4290
tacatgttet cecaaggtttyg tgtetttgee aacagteotgt gatgattteo rtgtotacaa 480
tgecagatace gagtgetgaa tgecagtgea atccctgagg gacaattecat tgacagcaag 540
aaagectgtg aaaagotict ggcatocatt gatattgace acactcagta caaatttgga 600
cataccaagg taatgcatea gttotgacag atgetbggect ttitegtocte ttgacacage 660
ttetotagga aactgactea tgteaccott ctgecccata aggtgttett caaaggetge 720
ttgetgggaa coctggaaga gatgegggat gaccgcectgg caaactaata cccegacaca 780
agctgtgtge agagggttte te geg2
<210> 69

<2i1> 801

<212> DNA

<213>» Homo Sapiens

<220>

<221> wariation

<222>  (343)..(343)

<223> BaySNP:4383, A343G
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<4C0> &8
tecaacagtaa

accacggetg
ggtggoatat
tagagteatt
tgcaacccaa
ceccaccotet
aaagetggtyg
ggggtggaca
cegtitctea
aaagtcacte
ctaaagteag
cacaaaacct
ctgaggtggy

ctgatigtge

<210> 70

<zZll> 501
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 790
ggggattgga

cococtgtgtta
toaggtgatg
tettgeottt
ctettttooe

ttacttcaaa

gtgtggecagt
gacaaatcea
tagttttecag
ttgtagaaat
goagcacttt
cotagegeet
gtgtatgtge
cagocectoag
tecatgaaggt
totcaattte
agacactcetg
gggactgagg
aaggagagea

acttgggeecc

Homo Sapiens

variation
(402) .. (402)

baySNP: 11654,

aatgctgete
agageoggtec
aaatctttea
cttgtggttt
atatteaaga

tatttetgea

gatgatggea
acaategtet
agataactac
gtgtgtaaat
gtigcagaca
tacacagaac
cacccotecaca
catgoetegoet
tttaacaaay
agaataactt
ggctctcace
gooegeegtc
cacatcaaca

o

A402G

aagagaggga
tittectattt
toctotttagt
toacctgoaa
aagattatet

ctaaagetgt

(323)

ggacgtgeag
acooctgeagy
ttacacaatt
gtgcaccaca
gcaatatgta
gctgoctgaac
tatgeatgea
cottetagaa
gtaactggtt
tggageagge
tggacgagge
ttaatgtect

gtoctgacaa

aaataggata
ggtaggttgt
tigtgtactt
cttaataatt
ceaactotta

aatattacaa

acactgaaca
agtecaggtet
atcticaatg
cttacaggca
cocagaacasq
corggecgaa
ttacaagggy
cteaacgaan
goctagaata
aggtcacacag
toctgtecat
gtaaattotg

caatgotget

teacgattgg
ggggcaaata
ttaaccaagg
ataccattgt
ctgttttaaa

gtitgtttte

JP 2004-154120 A 2004.6.3

cgaaaccagg
taaagcatta
tgccacaagg
ceocacceetc
agtccctaaa
tetgagecee
catgaccaga
agtgeotgaa
cttaccotecat
ccacoaccoa
cactacacca
gaetotogatt

tggaacectg

ctocaacaatt
catagctage
actgegtate
acaccttate
actecatgtge

ctattagagg

60

120

i80

240

300

360

420

480

540

600

660

720

780

BG1

60

129

180

240

300

350



(324) JP 2004-154120 A 2004.6.3

tttecattte catecatita tettttactt gaasaggacac crtattttte acctaateoce 420
tcaattttat tgotggggaa ggcataagayg aagtteacty catacaatet aaggtotaag 480
atccoccaaa atttceagea g 501
<210> 71

<211> 501

<212> DNA

<213> Homo Sapiens

<220
<221> wvariation
<222>  {331)..{331)

<223> baySKP: 11655, A331C

;QEZZtt;;a aatgcotgete aagagaggya aaataggata tcacgattgyg ctoaacaatt &0
ceotgtgtta agagoggtee tttictatit ggtaggttgt ggggomaata catagotagoe 120
tcaggtgatg aaatctttca tetctttagt tigtgtactt ttaaccazgg actgegtate 180
tettgoctit cttgtggttt tecacctgeaa cttaataatt ataccattgt acaccttate 240
ctettttoee atatteaaga aagattatet ccaactetta ctgtittaaa actcatgtge 300
ttacttoaaa tatttetgea ctasageotgt matattacaa gtttgtttte ctattagagyg 360
ttteccattte catecatita tettttactt gaaaggacace cgtattttte acctaatoco 420
teaatittat tggtggggaz ggoataagag aagttcactg catacaatct aaggtotasg 480
atoccccaaa atticoagea g 501
<210> 72

<211> 1004

«<212> DNA

<Z13>» Homo Sapiens

<220>

<221> wvariation
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<222>

(489) .. (483)

<223> Dbay8SHP: 11450,

<400> 72
tazataaata

attittttet
atctottaag
ttgtocagyt
gtttagatac
acaacaacaa
aaacocttgo
ctaggggaca
tgtctetgwe
attttgaaga
cacctcotaca
actgttattt
ttectgaagt
cattcettta
ctoctggeaa
tgeattiaaa

accagectgy

<210> 73
<211>
<212> DNA

<213>

<220
<221>
<222>

<223>

1004

aaataattct
tatttgtgtt
actgatggtt
gaaaaaattt
atctcttitt
aaccccacag
aggceageagy
ctgacagage
ttcaagatta
gttaaggttt
gattetaaga
aatatcatoe
tggtcocectot
ggtotgecte
aatggcagta
aagacagatg

tecaacacggt

Homo Sapiens

variation

{414) .. {414}

A489T

tggaatgttt
actgtetatt
tagaatatag
ttaatasaty
ataattaaaa
ctactaazaag
acaggocaga
cttgaacoca
tggtoocaca
ccttgaagea
atcaccttac
ctteccteag
caceggattt
taaacaagag
tettagaagy
aggacaagga

gaaacoccet

baySNP: 11448, A414G

(325)

tttcttetat
aaatgtattt
cagaccatat
ttgtgaactt
agtagtcaga
atgaagagac
gotgaagasag
ctggtgcagy
gteotetott
caggtgecte
acatgggtge
gtttccatet
atecgaagac
gecaagettg
tgtgagatat
gggcagatca

ctatactaaa

atcecactat
tctcttéagc
ttttatgotg
ctgataacaa
tactaagcaa
attgaattga
ctgggagtgg
aggcagggat
tacctecatac
aacctctata
catatgtttt
ggattecaca
ctectetete
aaattcaagt
tocttgectte
cotgaggtoa

aata

JP 2004-154120 A 2004.6.3

cettggteag
tgagacacag
ctttagactc
Ectctatttt
aaacagaaga
gaattaagea
tgaggtgoaa
gagtgaagoe
geattgectg
cecacgaaaga
acctggggea
asagaoacon
attttecgac
gtgaaacaaa
caggaatagt

geagttogag

60

120

180

240

300

360

420

480

540

600

660

720

780

B840

9G0

960

1004
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<400> 73
taaataaata

atttttttet
atetettaag
ttgtececaggt
gtttagatac
ACAACRACAS
asagccttge
ctaggggaca
tgtetotgte
attttgaaga
cacctoetaca
actgttettt
ttoctgaagt
cattecttta
ctaoctggoaa
tgecatttaaa

accagecigyg

<21i0> 74
<2i1>
<212> DNA

<213>

<220>
<221>
«<222>

<223>

<400> 74

151¢

baySNP:

aaataattet
tatttgtgtt
actgatggtt
gaaaaaattt
atectottitt
aaceecacag
aggeagoagg
ctgacagage
ttcaagatta
gttaaggttt
gattoctaaga
aatatcatec
tggtoecctet
ggtetgecte
aatggeagta
aagacagatg

tcaacacggt

Homo Sapiens

variation

{1137).. {1137}

tggaatagttt
actgtetatt
tagaatatagy
ttaataaatg
ataattaaaa
ctactaazaag
acaggocaga
cttgarccea
tggtoccaca
ccttgaagea
atcaccttac
cttecctoag
caccggattt
tzaacaagag
tocttagaagg
aggcoaagga

gaaaccaocot

4018, C1137T

(326)

tttettetat
aaatgtattt
cagaccatat
ttgtgaactt
agtagtcaga
atgaagagac
gotgaagaag
ctggtgeagg
gtoctetett
caggtgecte
acatgggtge
gtttecatet
atccgaagac
gocaagettyg
tgtgagatat
gggeagatea

ototactaaa

atcccactat
tetettaage
ttttatgetyg
ctgataacaa
tactaageaa
attgaattga
ctgggagtgg
aggcagggat
tacctoatac
aacctotata
catatgtttt
ggattocaca
ctoctetete
aaattcaagt
tettgeette
cctgaggtea

aata

JP 2004-154120 A 2004.6.3

cettggteag
tgagacacag
ctttagacte
tcteotatttt
aaacagaaga
gaattaégca
tgargtgoos
gagtgaageo
gecattgeectg
ccacgaaaga
acctggggee
aaagecacco
attttecgac
gtgaaacaaa
caggaatagt

gecaghteogag

goocagotga cecatgaagga cagoaaccag bttocacgeca cotgectega cacoticeeg

cecatctett acctecaatgo catetectgy cgeatoateoc acctggtgea ccgottoaac

geccaccacg gggacaccaa ggtgacgegg gecgggaggg cagaggctge getcegegetg

60

i2¢

i8¢

240

300

360

420

%80

540

600

660

720

780

B840

S00

960

1004

60

120

180
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tagoegegtgt
tetgtygtotyg
gtticatttt
caggcagacyg
agggoctaga
gacaagggte
caccttﬁgac
tgtggetget
ceegececto
acctgaagge
gggagccacyg
aagagaggce
gogtoccectg
cacgactgea
gocootgatt
ccegeeceygg
acagageccoe
tgoegetgote
ggoccagoot
cttattetea
gegtetgtoe
tggacteaga

cteocggatgy

<210> 75

<211> 662
<212>

<213>

<220>

<221>

DHA

ctaggotigt
aaagotecoac
gtttettgac
tgteaagtac
ctgagoetott
aggcaccacyg
gogggoeosa
gtgtggcacg
ctoctttttg
tgtggagoety
gagcagggtgt
gctcacgegt
cagctoggga
ctoocagatyg
toottettae
cagttgggtg
catgtacgcc
tgtgggagtg
caottacgeee
atgtgagagy
cgggtgggag
cCoacacees

ggottg

Homo Sapiens

variation

getgeogtgg
cetgotgtgt
ttgccegggt
caggcacttg
ggagageoooa
tgaatagooa
atgecgtgat
gcttteecece
ggagatggtg
agacaggyay
coccatagay
gtgtgagecaa
ccocgeagge
tgtgegtaag
tgaagogagt
tettticttyg
cteccteggtg
ccacagagec
cggggetgtt
cgecteccat
caataacacc

aggactgece

(327)

agacggoooe
gegaagetea
cacggeccca
gggtcacage
aggecgoctyg
gggtgactge
ctteacceky
aggctegaat
ccaggaacto
tooccagggos
coatocoaca
cgeccagyggt
tettattota
tgtoegacat
tagagecagt
ggtggggtcee
cacagcitgg
cecatgtacy
gatttottoo
ttaaggygtgt

ttetaatggt

gectgggaaqg

ggggetegeg

ctgaccatet
ccaccttett
tcecactecag
goagacoaga
tgtgggttoc
gacgacactyg
ggagacacgt
tggieggaag
ggeagoagte
goccacgtoe
ctececaccte
tagaacagtg
tttgaaggaa
caaggoggoec
ggeagctgea
ccctgaaceg
cectoctogg
ctooogtgtt
ctggaageght
caggggecty

caccaggcte

JP 2004-154120 A 2004.6.3

tgcagggeaa
gggttettet
cetgggtica
tgtggcecotg
gggttgggga
aggtggegta
tggetgagtt
gagtgtggac
agacggagge
coocgagtgt
acagggaaga
ctgagtgaca
gottaggaaz
aggagtcaaa
gggtgttgac
toettgygygee
cctecttecee
tgeacagott
ttoatggtgt
gtggggatgt
cectgtgaggg

gtggetgetg

2490

300

360

420

480

540

600

660

720

780

B40O

900

=1-40)

1020

1080

1140

1200

1260

1320

1380

1440

1508

1816
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<222>

{281} .. (28B1)

<223> BaySNP:2217, G281T

<4C0> 75
cagtgoeeat

ttgattaaca
aaattggcac
cctecaccaac
tggagctgto
gggcggaaaa
atgtetegge
tgctectaac
ggattatect
aatstttete
gtggggcage

Qe

<210> 76
<211>
<212> DNa

<213>

<220>
<221>
222>

<223>

<400> 76

1025

bay8NFP:

tttceatgga
atataattaa
cacctttaat
ctcaagcoct
cocoocgacga
taactggatt
cgegtgatay
totcagoaaa
ggtgggaaat
coctgaggaca

cccococagyy

Homo $Sapiens

variation

(BO7} .. (BOT7)

cagectgtat
tgggatgtca
cagactgatg
ccctoecteaa
geocccagaa
totggttaat
ggecagacatg
chigggygtte
geasacaggg
cteccegeat

teccagoace

4966, AB07G

(328)

tgaagtttta
ttttataccc
tcecctgacttg
gtctecatge
geaccoggoe
tggtgacate
gtgggtecty
atgaccgteg
gottgtgagt
ggaagcaghc

ggcagocaag

ttttttttet
tgacaagttt
Cacaggaaac
aaagactgty
kgecatggoet
cteaagaget
acggecttgt
tggtggeget
gtgggaggtt
actttgagga

cteoacccaca
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atacacgtga
aaatgtaaat
acgcacctaa
ccagtcagag
gteattttga
gtggcaagece
cttcaccaag
cttgaaaagg
tteagageag
agagctagac

geggoeggacyg

aggteotcace taatatcatc agaatteotgt ctttaactct tattetgtaa atgtgttttg

tagagtgttg acttatgett gggtgttgea gaacatgitg gaccatgtag gagecatgte

aagacatget gggtgtgetg taccatgtca gggtgtatca ttgetotata

agectagtee ggtoeccettt atgeccecea

ttectgetat gotgggettg gagaaaagac

coctecttte tiottetgeoe

gtecaaaccet ctggetaggga

gtgttgttge
catggectoo

geeacectce

60

120

180

240

300

360

420

480

540

€00

660

662

60

129

1890

240

3900
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atacccaaaqg
atgcoattac
aactgtaggt
coacagectt
agacaccaca
agattttcag
tgcageottyg
gggtttgggy
teactanaag
agaaggagte
tgacacgtge
caataagggt

ggata

<210> 77
<21l1>
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 77
catggtcoaca

cacagtagea
coctotgacea
toccageaac

gggaatggga

aacaggocag

agaaggggga

1281

tecetectet
RgACARGYAC
ggacgggacy
tggetgeagt
gtogottgtg
caagagtgca
gggtggaggy
cocattgetet
gtggtaggag
aatttccaca
atagtagtca

ttatattige

Homo Sapiens

variation

{220) .. (220}

actgtetgty
goetgacotge
saggggacgy
tggttgeggt
aattgggagt
atgaagtaaa

ggagaaaacc

attcctectee
atagtottet
gggaccaact
actaggggat
acgcectgecet
aacatoatge
atcacataca
teototoetgt
catgtartgg
ttttteteac
ttgetgagta

taacaaatoht

BaySNP:2284, A220G

tgacctgtet
caggcaaaag
gtggggactt
ggggagggoca

cagaggggca

tagaaaatec

ctgtgggaca

(329)

atggaccetg
acaagacccht
tttgtggeca
gggotettgh
tocatticaa
atgtgagtge
attgggtety
goocttgattt
acteatgtet
agaagocctyg
cagatoactt

gtgggactgt

gtgggagggce
cattcetttyg
catggecactg
gatectagggr
agtgggagag
totgagotco

gaggaggagyg

atggtcctea
gaagocctgg
ggggaagatt
taagtgttgg
catcotgaag
ctigazctca
gaatgttygge
caccatgagg
ctgacactta
tasactcaag
caaaactaat

tggooagoeo

agaceeecact
tazaggaaac
cagggcccct
tggggatagg
aagggcgcac

cctactggot

gtgagggcete
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ttcatgtcag
ctgggtaagt
ctgceocttge
tgacaagtgg
cectatatas
geatoceoage
tetectgggt
ctaataataec
gtaggtggte
aaaggaatga
tggtttagay

ttotgeoatgt

cechgocaage
cctoccagac
tgoctggtac
gaggagaaght
ctgcocggygat
ccagetgtgg

ctoettaggaa

3560

420

480

540

600

860

720

780

840

300

560

1020¢

1025

60

1z¢

1BC

240

300

360

420



gttatttaag
cacagagcaa
coctgeacee
gaacoagoaa
caatectgge
ctetocagget
gggatggggg
tiatggaget
ctggaacsce
tgecteogte
agegaggget
cteocooctta
cogeagecta
ttaacccttt

tatttatcta

<210> 78

<211> 823
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 78
tgtcactgaa

ttttgaaaaa
caagaactct
cotageaagy

ttttagotte

ageecaactgt
geecacgoga
tatgagccag
geggettgot
ttecogecee
ctogaggeag
agttggaggt
ggaacacaaa
geeggettgy
ccaatttgga
cotgecogoo
gcactgtgte
cctteggtat
ttegectette

tacttatgga

Homo Bapiens

variaticon

{250) .. {(290)

gtgtagaget
ctaacaagac
taactggaag
tagtaactag

ctgtgaacat

cttgtettte
gggeacctot
ggeoocgetge
ctgggocety
caactecogea
ctetcccgaa
gottecocaa
aggtggaggy
ctoecccacte
getgaactog
geactecacee
tecogacage
ttotcactay
tceecteocett

t

BaysNps7, C2907

cotgaagtot
tggtecagta
aaattgtatt
totaacotgt

ttgtaaccac

(330)

cegagteegt
ggrggggagoe
gtoccacotto
tggogeoggt
cotgeccage
gecgttgett
gggacgagec
agtggggeca
ctgegegeet
agocactict
agcecaggegt
goegecacact
aggatggete

cecccegteag

cicaatacat
cecettecaace
gotgegtaga
getaacatta

tgettoagte

ttgaggaagt
goatgoaggt
tgcacctegy
cacaggcage
coagettota
gettagaatg
ccecotttecto
agtgagaaca
ceccactact
cetecettaga
geacctygggg
gttctgecace
tegoageett

ctcaccaatg

ctatcaggto
atgctgtgat
atetgaacac
QUYCACERATE

acctoccacy

JP 2004-154120 A 2004.6.3

coccogaggeg
aagoccacoga
ttteotggtt
toccactigeo
agoegggacte
acaccaaatyg
agggagcaga
gectgotaga
gegeategos
coogoooaga
cteccocctt
cctggaaatg
ctecctatea

actgtaaata

tacgacagoa
eggtgoaagt
actgaggcecea
tgttggatag

tottgocane

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260

1281

60

120

180

240

300
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C

tgectgetget
totacacaoct
gaaaaagaca
tttatacttt
atgactgteca
gatgggtitct
tttetttitt
catattataa

tteagtgtyge

<210> 78
<211>
<2i2> DHA

<213>

<220>
<221>
<222>

<223>

<4C0> 78§
ggctaatitt

cetogaacte
aggeatgage
ttgaatgtgt
ggggaaagaa
gocttagaagt
attttaatat
tttgtaattt
gaatttgaca
ttattgatag

aatgaccget

1191

atctgtectt
cttttgagtg
acaaatatta
tgtacatatg
ttaaccacac
cttacctgta
tecectovaa
teteatttga

aaaactatag

Homo Sapiens

variation

{1048} ..(1048)

tttttitaat
ctgaccteaa
cacegegoee
ggacttgect
gttagaaaac
tgotgtatgt
ctaatgaact
gatteocagg
gyagagtitt
ttettaatoa

cacaggectt

acttgtggge
tagtttggta
aagcaaggaa
agaaatoaag
agtectggay
ghagcocettat
actoectitte
ttgectotgea

ageotgtoag

BaySNP:11614, Ci0497T

ttttagtaga
gegatttgao
agtetggtta
togotataat
caacctgatt
atcatttagt
gaaaagtgag
gaaattaaga
ttaacttatg
gatactggaa

ctgttttata

(331)

ttctecatge
ttttgtaatt
aagtgtaact
ggatiagtge
gcagagatge
cectggteat
cttggocaag
gttgggaacg

caccaagoety

gacagtgttt
cacettgges
tgcagttagt
aaaacatago
ttaagatgat
tgtttggtgt
agtgaggtat
cttgtgacaa
cctaagetto
tatggaattt

tttattette

tgtgceaatg
gagagctcat
gaazcactge
aaccagtaga
agttacctac
ttggattttc
cetteatget
gagatcatet

aca

caccatgttg
toccaaagty
tgataccaga
ctotatecco
gaggtgaaga
tggttagaag
tttectteco
goccaaatga
aaattatatt
toaaaatoac

ctitttagia

JP 2004-154120 A 2004.6.3

getggetttte
ttcaaaageca
actttactgt
aagecattgaa
cotagotttt
agtibtgettt
tecceottte

tgaatgatgt

geceggetgyg
ctaggattac
gaggagtage
attataaaat
azaageagcet
aatoactett
tttttattta
agatattttg
aggcaataaa
aactcagaaa

ttoctecaaaa

360

420

480

540

600

660

72C

780

823

60

120

18G

240

300

360

420

480

540

600

660
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ttaatoatea
atcgagagga
gggaggaatce
ageagettta
actggetocto
acgtgactet
agacagaatg
ctctctcéca

gecageotyy

<210> 80

<211> 488
<212> DNA

<213>

<220>
<22i>
<222>

<223>

<400> 80
ctggtggeac

tggagtgetyg
atgggggagg
cagctaagge
tttocctate
gaggoetgeott
cctecotgace
ggaggecooes

cogttotg

tegtacatgt
gagagaccet
agtctcaaga
ctggetgaac
cgeagoeage
ctetatggga
gaatacttct
ggecttaact

tactagggta

Homo Sapiens

variation

{Bg)..(89)

cgtgoacoty
agggactotyg
atggecacagt
atggcacoge
tgtaaattygy
agocacatgg
cttecatect

atgttgacag

gtacatttat
cagtteacet
geccagacctc
ageagetogy
ttocattgtt
ttgttietoet
cattcattyc
ggectaaata

gtatgattgt

BaySNP:11645, ABSG

gagateggoo
cetecaacrt
ggtcaagage
ttetgtectt
guacagtaaa
gaggtgetea
tcaggtgtee

accctettet

(332)

tottattatt
ctggaaggga
ctgaaaacct
gttageccat
gtetaggety
cotttbtbtd
tccagcaaag
aagtgggtgy

gtgatacasa

tgotgetoeg
caccaceato
acagactcta
totaggacet
tgtatggggt
gtaaaggaga
tgttgceccec

cotaccttgt

accacaagag
agttgttgta
gcagcgitge
coeogtgges
acagoetocoge
tittacattc
tgececctggt
cagetgooctt

gatgacaatyg

caacttoegac
pacacoceygy
gagactgtca
cggggtecet
cgoagggtgt
geaattetta
tecteceact

ttoeeagect

JP 2004-154120 A 2004.6.3

cettotgaty
catgagcacsa
tgagagaatc
aggtecatttg
acctactoaty
agttttcaga
gggcagagcet
cecagacagat

t

egotacggog
acaccoagty
gagctgacec
ctgggeccag
tgagtygacag
caggtgtotyg
gacaccctce

gactcotecctt

720

780

B40

lele)

260

1020

1080

1140

ilsl

60

120

18¢

240

300

360

420

480

488
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<210»> 81

<211i> 848
<212> DNA

<213>

<220>
<221>
<222>

<223>

<400> 81
ctgoggtgea

cetgetggge
catgttgtee
atagccoage
ggagectgto
tgegtggtga
accccaagga
acgacaagce
ftattoetacgt
tgtegtaecee
catgaaaaac
gaggetgaga
gacaeacatet

tteecttitte

ggggtyg

<21¢> 82

<211> 832
<212> DNA

<213>

Homo Sapiens

variation

(375) .. {375}

gegtgygtog
agegtcatee
tgaggagete
ggtggggctyg

cagggoecagy

acacgacgec
tgtesgtgag
cocgoetacaco
geccgacatyg
tgtggeatea
ataggtagtg
ggtggatocac
ctgaaaaaaa

teaggggtea

Home Sapiens

BaySNP: 384, C375G

teatogotot
teteccacay

ctgcecccaga

gagaggggtc

cgetgeacty
ctoccegeocyg
tggcaacatg
ctgoactata
gtgaggcact
gctetgeaga
ctgggtgtgg
ctgagococag
EEEEEEEEL-EY

cacatggcega

(333)

CACYYCCCas
geaoeoteay
geecttgtgtg
tacgectgag
getcaggeot
atecteegttt
aggagttcta
agacggacye
gtageagteo
tgtcacatga
tggctecacge
gqagttgcecaga
cai:atgc:ctt;

ggaaggattt

actgtattog
gteceqggotg
tetcecctge
accacagece
goacggtggt
ccaggecate
cegectacgte
accgotocaac
catggoaote
ttaacatgge
ctgttateoco
cecaggcetgge
taggtaggga

gatgggatet

JP 2004-154120 A 2004.6.3

toagetogac
gtecteetga
actaccegge
gtotgtocea
ggagasgacy
tggatgatgg
gegeaggete
atocgeagosa
agggtgactc
agtgtgagyg
agcactttgg
cacatagtga
acoccagagy

cattgeaget

60

120

180

240

300

360

420

480

. 240

600

660

T20

780

B840

846
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<220>
<221>
<222>

<223>

<400> 82
tgaggateasa

aatggetgaa
aaagrtgtigo
getgtiatta
gtactgeoty
tggcagtcac
cagttgttita
aacatgttot
cggetgatea
toccttocatt

atgaatggaa

tggttettet

gagtattaaa

ceatagggac

<210> 83

<211> 582
<2lz2>

<213>

<220>
221>
<2Z2Z>

<223>

DA

variation

{4023 .. (402)

gtaactigee
ttttgetgtt
tgacaaggty
tecaageaaat
goettgtatag
attatattta
tetttegote
gaaagegtgt
coecatcoccoeee
tgacactgty
aggoactgaa
aacttotatt
atgcettaag

cttaagtota

Homo Sapiens

variation

{404} .. (404)

BaySNP:542, A402G

aaggtcacag
teagtttete
azatacataa
ttgtatcaag
getgetggac
cectgtettet
catcaaccaa
catgaacacco
teeggtggtyg
aacacggcetg
aagtctgeac
ttaaagttaa
acatattatt

cgtaagaaac

BaySNP2290, A404G

(334)

agttcactta
cataataaaa
tttcacttto
tgttecocaca
aggeagagge
ggtattaage
gtcacaattyg
atgtoccaty
ctgaggaaca
goetggttotg
toteaaaata
tcettttgag
gatacttatt

aatgaacagt

ctactcagtyg
ggattattat
tgagtactta
catfcagoca
tecttettce
cgtzatttge
grgttgggag
ggtagcecga
cotggaagea
ccagagattc
caccectgac
attaggatte
atctgceage

gattgctact

JP 2004-154120 A 2004.6.3

agettgggta
agtaatacgt
agaacagtta
tgttgotgtg
taaaagecct
atgattgage
ggaatticte
gtcaaagatt
atcaaagaca
aagaagtgte
aagatagtet
agagcatctia

ctttagtaaa

ty

60
120
180
240
300
360
420
480
540
600
660
720
780

832
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<400> 83
atggcaattg

taaaagtett
teggagocaa
aaccttttag
tteteagaag
caatgagaaa
aagagtttet
ggactatgta
atcatttaat

ttggeaggta

<210> 84

<211> 549
«<212> DNA

<213>

<220>
<221>
222>

<223>

<400> 84
agtgettatt

ggaggggceac
tetgtgttea
taacttttgt
agagecattt
ccactgeatg
aaccogttgt
tcatgacgtyg
tgggetgeca

atgatgtte

ggagtaagac
accaaatttg
atgttettet
cttgagacte
tgacaaggat
tatoaggtta
gtttecacaaa
aattctactg
gacttcactc

cittatactg

Homo Sapiens

variation

(229) .. (229)

ggacagectt
gaggcecteeyg
tggeetggaa
gtttgtgtgy
tectitacac
ggctgtggge
tecotocegto
catgagaggg

ggttttgtec

tttttagtaa
attetggaac
catgaaggat
tatteactga
gggcctcaat
ctaattttte
cttetaaget
aagctgaaac

gggttgtigg

atggtgtgte

BaysSNP:2093, C229T

cagocogaaa
agetocaget
agagacttet
gatgatttat
ataactacac
tgggcctgtyg
tteagatget
ggaccctggt

ctgetogtte

(335)

agaaactaaa
acctatteta
ttgaaaacty
ttagattttt
ctoaattttt
ttectatttit
caccogtget
cattttggat
tggagaagat

aaaactggag

ggggcaaata
cegtteccaa
cccatageaa
ttaatttttt
ctgacaccag
gtgoctgecg
gagccaacty
goctecatette

aacagtgtga

cacaaagtea
tttoogtaaa
teocatgazaas
ttaaatactg
gtaatacatg
ctagtgecat
gagroetgttt
aacatcacte
geocaaacoay

ot

agagacoagt
ggatactegt
agaggetgtt
agtttoceoyt
getetgotgg
agtggtcact
cttggacage
tottgteatt

geatttgtot
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ttagactotg
gatgatgaat
taacgcaate
atgggcoctga
ttcecatttge
ttecatgtgg
ttectgatgt
aaagraccca

gtecaatteeco

cocaggtgga
gaagacccoea
ataaaagcaa
ttgattgotyg
atgtgagttt
gtcagtggga
agcoagogoyg
catocaggea

ctgttateta

60

120

is0

240

3060

360

420

480

540

82

60

120

1890

240

300

360

420

480

540

549
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<210» @5

<2131> 580
<212>

<213>

<220>
<221>
<222>

<R223>

<400> 85
aaacagaaga

ctgacctgea
gtgattigtt
coccatetgt
gtascocagyy
aagattaaga
ggcaagagca
caaaatagag
aacagaagaa

tgegtggaty

<210> 86

<21i> 481
<212>

<213>

<220>
<22i>
222>

<RZ3>

DNA

DNA

Homo Sapiens

variation

{467) .. (467)

accacocage
gatgeatgag
atgcageatt
ttactegeat
atagagotbe
cecaagtget
cacagccaag
goccgaagas
gttoegggtyg

toacageaty

Homo Sapiens

variaticon

(266) .. (266}

BaySNP:11585, G467T

cgagacagas,
cetaataaat
attttgtecaa
attecaggtgt
agcaaagoot
cactacacgt
gcttgagaga
gaagggyggag
gaaaaaacaa

getgettgga

baySNP: 777, CR66T

(336)

gaacogoeea
gattattgtt
tagataactg
tecaacacaa
tegtgaageo
gattaagtga
tcaaggaagt
aagacagatt
ggataaatéc

agaattgcaa

GooAAYOGO
tgaggteact
atacaaactc
cettgtgaaa
cacagoetoag
agagcecagy
cttececggag
gggggtkgea
cgtggotggy

ggectttgog

JP 2004-154120 A 2004.6.3

geoteaaton
gatatttgag
atataaaagg
cacccactet
aRgagagaygs
catagectat
gaggagtgat
tecaggecagg

tggeggggag

1Y

120

1890

240

300

360

420

480

540

580



L T e T e T e T e T e T e O e T e O e, TR e T e T e T e, O e T e, T e, T e, T e IO e O e T e O e R e B s B O e T e T e T e T e T e T e T e T s T s T e B s B e Y e T e Y

<400>

acgeccccgoet
cecegecoeett
ctgogaggeo
aggagcoctag
tgcagecygy
tegecttggy
gaggecagygce

caccagagaa

t

<210>

<211>

<212>

<213>

<220>

<221>

<222>

<223>

<400>

aaccacccta
caaaaaaaac
tetotteocee
ctgagecaca
aatattcate
tataaactoa
catactaate
aggaattata
agecattcaa

atgatitatc

B6

87
1161
DNA

Homo Sapiens

variation

(349) .. (349)

geggecegge
cegecetitca
cagetgtete
agaaggggec
aacteggato
gaggggagyy
tgggeceegayg

aggagogagc

ctgggggege
tteattetic
guagggeege
toegottcoa
agagcyggag
aggegggecyg
gaaggtgacy

ccctgccagyg

baySNP: 2000, C3497T

87

acectgactt
tcataceccec
acaacaatat
acocaaacaa
cctgtageat
gacacaaaca
ttagttaceg
tecttottyge
geaatccotat

ctacactcoca

cectaattee
attatgtaaa
tecatgtgect
cocagoetoto
tgttogttac
ttaatcagtt
ctaacaacct
tcatcagttyg
acaaccgtat

actecatgaga

(337)

cgegagetgg
ttteteocecag
tagectetget
tgogegagge
aggeectgty
ggtitigtoc
gteegegtet

cggtgacagg

ceecatectt
atccattgte
agaccaagaa
cotaagette
atggtecate
cttoaaatat
attocaacty
atgatacgec
cggoegatate

QECcaACaacaa

cgcggegoge
cgacaggoct
ggggcagygcec
acocacagac
JacooCcagyg
ctetetetga
caggcectege

tgtactctte

accacectey
gecatecacct
gttattatet
azactagact
atagaattet
ctacteatyt
ttecatogget
cgagcagatg
ggtttecatee

atagcoctte

JP 2004-154120 A 2004.6.3

cccgoeccte
cggotgggag
aggaggatgt
coaaacuags
acactggtgg
ggoctgeatt
gaatgageag

tcagtgcega

ttaaccctaa
ttattatcag
cgaactgaca
actitctocat
cactgtgata
tectaattac
gagagggegt
ccaagacago
togecttage

taaacgctaa

60

120

ise

2490

300

360

429

480

481

&0

120

180

240

300

360

420

480

540

800



(338) JP 2004-154120 A 2004.6.3

teoccaagecte accccactac taggecteot cctageagea goaggeaaat cagoccaatt 660
aggtcteocac ccectgacteoc coteagocat agaaggococe accccagtot cagocctact 720
ccactcaage actatagttg tageaggaat ctteottacte atccgettec acceccctage 780
agaaaatage ccactaatoce aaactoctaac actatgetta ggegeotatca cecactotgtt B840
cgeageagte tgegcoccctta cacaaaatga catcaaaaaa ategtagoet teteccactte 900
aagtcaacta ggactcataa tagttacaat cggoatcaac caaccacace tageocaticct 260

geacatotgt accoacgect tettecaaage catactattt atgtgeteeg ggtoecatcat 1020
cocacaacctt aacaatgaac aagatattog aaaasatagga ggacitactca amaccatace 108¢C

tetecacttea acctecctea ccattggeag cctageatta goaggaatac ctttecteac 1140

aggtttetac tocaaagace a 1161
<210> B8

<211i> 588

<212> DRA

<213> Homo Sapiens

<220>
<221> wariation
CE22> {272y .. (272)

<223> baySNP: 2297, C272T

<400> 88

ageactttyyg gaggeotgaag tgggtggage acctecaggte aggagttcaa gaccageety 60
gtcoaacatgg ggaaaccota totetactaa aaatacaaaa aattagocag teatggtggt 120
gggcacetgt aateccaget actcaggagg ctgaggeagg aaaatcegett gaacceggyga 180

ggeagaggtt geagtaaget gagatggege tgtigoacte cagectgggt ggeagagtga 240
gactecatet caaaaagaaa aagocaatge ayggcagatt ataatttaag caactgaaaa 300
tttottoeat ctttttteooa gttttgeoaca tttaaagata cocttattgt cacatgettt 360
ttaaaaaatg atactegtat catgectatt aatttgeatyg gtttteeage taaacaasac 420
ctactooctes aaagottaca atacagectg ttcatgggge agagageoeca goctagtgag 480
cageotgeay tgtgyggygeca aacagtgage tacagaagtyg ccteattagg gacteetggt 540

actacagtca aaacaaggga acattttatc atggageati gggatattcolt aggaacas 558
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<210> 8%

<211> 640
<212> DNA
<213> Hono
<220>
<221> wari
<222> (431

<223>

<400> 8BS
tgotaaagga

atatgggtge
aatgggtete
tgtgatecatg
ctgaagatto
ctetgtecee
cagaatattc
gagggatgag
togtgtgteo
caagttettt

ajacaazaac

<210> 90

<211> 1020
<212> DNA

213> Homo

Sapiens

ation

}.. (491}

atgtttitta
attcagatgt
taatectgtyg
ctatiggatg
tettiactge
aggctcoaaca
ctatgggace
aacagagaga
yatacattge
tgtgtitgty

ccaagtegta

Sapiens

bhaySNP: 1583, C4SLT

atotgacttt
gtgtgtgaca
tgtgaccaac
taatgcagoec
acogetgetga
aggygetttea
tgcactgtea
aatatattca
catcaactit
cttttotggt

tectcagaaca

(339)

tataggaacea
gggaaggagce
actgctetge
ageattacat
aectggtget
cttgecatty
tgggtattaa
taatttactt
gtticcteat
gtttgataat

ctagctette

gttggaaact
agataagtac
gtatttatte
gteageaage
caatttotga
cagaaggtoe
ceacagatte
tatgacctag
ctocaaataaa

tocaggattet
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ggagacagte
ageatateag
ctattgatgg
atgeaacttc
tgcotetoteot
tgttattcaa
tgectgectct
aaggaaactg
gtoectttoag

tecagatgcasa

60

120

180

240

300

360

420

480

540

6C0

640
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<220>
<221>
<222>

<223>

<408> 90
tggggazaca

ttgtoccata
gactggggcet
cactgcaagt
cctittetgga
geocgocagyg
tgggttagge
geactaccge
cttgggcetge
goccacetge
goeetgagteoo
gggggccgeg
cctecateotea
ggggetgece
agetgtiacy
tgettecage

gggacacagg

<216> 91

<211> 723
<212> DNA

<213>

variation

(773) .. (773)

attcacatct
ctgcasacgs
gggcagetge
gactgetigg
gocagagcoaag
tctocagaas
togeaccacse
ggctgctgag
tgtgccagea
tectgeaget
gaagagetet
ggggcaggcea
aacacgtect
cttggtgtgg
aaggtgggge
tigeaaacoe

agctggececa

Homo Sapiens

BaySNP 5093, A773G

ttetecaatet
ggaaagcoaga
acggcaggyge
agcccaggea
gcacacataa
catoccagao
ccagacetgyg
ggacacgggyg
atecccgectce
cegecagceet
cocteactgot
gegeeggtge
geggcagaac
goeccteagyy
taggaggaga
tecotecoca

cagectecctt

(340)

gacctcaaga
gaaggggygayg
coteaggace
ctactgtgge
ccacacatga
acgtgtoooe
ggagggcact
cagaggaagg
ageocctgaa
ggtggoaoge
acggotgeto
ctecacggge
agaggetgec
tttetgaggt
cagggtooccg
ggcaatteet

cagcaactcc

cagotcagag
gaagoacage
ctggageety
ctetgcaagt
ccectgaget
goagooacce
cegagtgtet
aaccatgcaa
ccccacccaa
tecteoctcog
teagogueoct
toatetggea
ctgaagacat
geccctgagy
cotgooctgag
gcggacagge

atgagceete
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tgggtgacat
ctggoagedyg
cacaceacee
gecctcacagg
cocaccetgag
acgtgtgetyg
ttacggggasa
agggacggac
gcatgecagt
agteccgaget
tgotoeaccat
tettggeaaa
ggrtgeeccat
cagcacccac
gggetgtggt
ctgggaagag

tectagaagat

60

120

180

2490

300

360

4290

480

540

600

660

720

780

840

900

960

1020
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C

cagggagoee
geoaceccag
cageagoecea
ttecaggtggt
gegggygcgygy
cocccgagaga
gcagagggag
atgtgtgaca
aaccaaacco
gggaccgaygy
cgggeageos

gacgetoagy

<220>

<221> wvariation
<222>  {307)..(307)
<223> bay3NP: 1275, C307G
<400> 91

ctgaagtgty aggcecaacac
agggcteaag gtitggcotga
geceorggea geagaacoay
accottggga ggaagagacqg
agagagagag agagcagtga
gggagasage acccocogac
tocagagaaac cccaaggtga
aatcatggea gaaacagaga
gagacagaga agga’accaa
tocaggcage aggtgecagga
grtagtcoaaa goacgaagea
tgtgeggage coctggecey
tge

<210> 92

<211> 963

<212> DHA

<213> Homo Saplens
<220>

<221> variation
<222> {317)..(31N
<223> DbaySNP:1668, C317T
<220>

<221> misc feature

(341)

ctaggggaga
cagececeat
agasaggagga
gtcatgggga
gcacgcggeg
gagatcgaca
aAcagagagag
gagacaatga
accaaggeoc
ceccagygcaga
aaggagatgy

tocttttata

acagagttga
tatcotgety
ggtgtagggt
gaacetgeag
gaagacagac
gagaaggygga
acaggaagdg
gactgacaga
aggocaaggc
gggcaggaca
ggcaggagaa

aagaaccgga
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ggggggcetcet
ccteacctgg
gatgecacac
agaaagagag
ctececegecet
caagatgcag
aacagagagyg
tggagagtea
aggccegggga
ctgctygacy
cotecacoetge

ttggcaacet

60

120

180

240

300

360

420

480

540

600

660

720

723
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O

<222>
<223> n;
«<220>
221>
<222>

<223>

<220>
<221>
<222>

<223>

<220>
<221>
<222>

<223>

220>
<2Z1>
<Z22>

<223>

<400> 82
geatecactga

ggggcccaag
ttgectaace
cceoataaggt
cagtcaccag
agtcactcag
cagcagggas

catecataaa

(561)..(5e7)

Unsure

misc feature
(559) .. ({559}

n: Unsure

misc feature
{572) ..(574)

n: Unsure

misc_feature
(576) .. {577)

n: Unsure

misc_feature
(722} ..({712)

n: Unsure

caagatghtto
ctgggagaad
tettggtgge
tatgggaggg
tgagctcaga
caaataytta
ceagacggac

cagatctaaa

tgtgetggea
tgagttgtge
toagtitett
ttaaatgaag
tagecagcaag
ttgagcgect
aatgtetgty

acageaatee

(342)

agtotgtgea
ctgggtteaa
acctoctgtaaa
tagtatatat
aggotgeggg
atcacgtice
cecteagaga

stgacecagty

gggegggcetg
gecatgtgac
atggaggtaa
taatgtactt
tagggaaatg
aggecagegtt
getteotteo

ctgtgaagaa
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agggaacagf
tttgageaag
aagtototat
ggeatagtat
ceattecatte
ctagggtata

taggagggea

aatgaagcac

60

120

180

240

300

360

420

480
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agggagagag
catatototg
cottoctaas
taggaagget
cttgtecottt
cataaggggce
aggetacgea

aaa

<210> 63

<21i> 50O
<21Z> DNA

<213>

<220>
<221>
<R222>

223>

<400> 93
acgoecectygyg

gegaagoooe
ettettgett
actagocoaga
cageagtega
ceogetgeoa
getggagtea
ggaaccageg

teasaagttt

<210> 954

<211> 851

baysSNP:

aacggotgat
gaggggcang
aaaccaaaat
tgaggcggag
ttgectteea
cagaaatgct

agggecegec

Homo Sapiens

variation

{225) .. (225)

11248,

cctoecacce
gyctecetga
getatagtta
cacggetgaa
gtgageoggt
ggagagotgoe
ccacccgaga
ggagcageag

stagacgoge

gaagtgggot
NANNNNNaac
taactgggeo
aatoeggotga
ctgggtaace
cggaaaggte

cttttttgtg

C225T

tcoaacocoa
gttgaacage
gaaaaaaata
ggaaagctaa
cgoetttggta
caggtaggac
ggeatcegecyg

gaggagetge

(343)

tetaaatagy
cnnnoennggg
tggggaccca
cocacggage
tgeccgactec
cccataatgg

gegoacccec

aaaagctctg
acttggegac
tatatatatg
ctoecctgac
agattittece
ggcgggeasa
totggegtty

gggactoegtt

gtyggecagac
caccacgggc
tgocttgtgt
ggaggttgaa
ttgtttgttt
cactcttgee

tgtggegatyg

gaageegayg
ageceggtgeg
catoctacocyg
gogaygocas
tococttacoe
gegettctte
gtgtaetgage

tgococgagget
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caggetgggt
AaaaaCCCOge
tgcactttet
tnagettaaa
gccaattatt
cggettgtge

aacgtoctaa

gagggacgga
cgooctgeea
goegoeccaata
goganagaat
ticaactoct
aagtteoetge
agaagccgca

cgtgttetge

540

800

660

720

780

840

s6o

803

60

120

180

240

300

360

420

480

500
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<212> DNA

<213>

<220>
<221>
<222Z>

<Z223>

<40C>»> G4
ctgegottge

cgogatotot
geggoeggog
gtectecateat
gegecetyygy
gttatgecaa
cettoegeeg
coogoeagye
ggetttgeca
gggaagcatg
tgggatgget
gggtecetttt
cgttecteac
togotogect

tgtggceoage

Home Sapiens

variation

{516} .. (518)

tgegeggaga
ggooccoggoc
gooogogoge
gggcacctte
gygeeectet
ttetgoctte
tettotgtge
catettecce
acggctegac
cgatgtgtec
ttgettggag
cttteogate
ceaagacoeoa

ggtogettta

g

BaySKP 2321, G516T

gotgggoege
ceggtgggygs
ctectgocte
actctctgc£
ctagtocegy
aaccegotea
cgoetgegygeo
tegggogtte
gggtaggtaa
gtgggtcaac
agaaaaggga
cagteactag
aggtgegeea

gggatttttt

(344)

tittocgoooyg
cgtgegeten
tocgggaaca
ggttgeectt
gocaggettt
totactgeey
gtoegectgoe
ctgoggeacy
cocgggkoaga
tttttgagty
acgaggagta
ggtagaagca
coggaagege

ttttttttaa

agagtctoog
geocgaagdy
cogggesctg
ctittetggee
cettgeccty

cagecoggan

toeggageoe

gagecagocos
gggaccggey
tggagtttat
gegaaccaaa
aaggaggygcyg
tggeggtgte

tagasacagyg
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ceggoegoogt
gtgocogoct
tgcacettgg
aacgtgctge
aactggctag
tttegeagey
tgegoogecy
gogeageeea
gcoteoagggte
taagagaagg
atgggaceca
agogggeegt
coegaggacte

gtttitgtttt

60

12¢

18C

240

300

360

420

480

540

600

660

720

780

840

851
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The present invention relates to isolated polynucleotides encoding a cardiovascular
associated {CA) gene polypeptide useful in methods to identify therapeutic agents
and useful for preparation of a medicament to treat cardiovascular disease, the

polynucleotide is selected from the group comprising:

SEQID1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,
24,25, 26,27, 28,29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46,
47,48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69,
70,71,72,73,74,75,76,77, 78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92,
93, 94 with allelic variation as indicated in the sequences section contained in a
functional surrounding like full length cDNA for CA gene polypeptide and with or

without the CA gene promoter sequence.

The invention also provides diagnostic methods and kits including antibodies deter-

mining whether a human subject is at risk for a cardiovascular disease. The invention
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provides further polymorphic sequences and other genes.
L
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