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(57) Abstract: Disclosed are a genetic polymorphism and a hair shape susceptibility gene that are related to hair shape. Further
disclosed is a method for determining genetic susceptibility to hair shape in each test subject. The hair shape susceptibility gene is
a gene in the 1q21.3 region (D1S2696-D152346) of human chromosome 1 that overlaps a haplotype block comprising a base se-
quence indicated by one of sequence numbers 1-5 and that is determined by means of linkage disequilibrium analysis of single nu-
cleotide polymorphism (SNP) markers wherein the allele frequency is statistically significantly different between a group that has
an non-straight hair trait and a group that has a straight hair trait. The hair shape susceptibility gene is a gene that contains a por-
tion of or all of the base sequence of said haplotype block.

6N EH: EZRRICEEYLIEGRFEERVEERRR
EEZMINIC ﬂ?’énahﬂ’]!.’&*“'fi’é#ﬂm?’éf—&5@73‘&@3‘%1

ZHBEEF, GoPICBELDOERBREIZESITS
ErE1ELBED1g21. 35EE

(D1S2696~ D182346)EBHé\TUwﬁ§b<ﬁ%WE§ﬁTé$l&#<ﬁ%%§
FEITHEH OB THHUFNICARICEL S —EELE (SNP) Y—A—IX T S EHAL FHEARN
C&YREEN, BOEIBES 1 ~5OVITNHTREINDEERINOHEDIZNTOFI4TIOYYIC
A=—N=3vTIBEEFTHoT, BFHNTEEATTAY I DBEABRIID—BERETESAT
PEGFTHD. EERRBRZMEGT,



WO 2011/043330 1 PCT/JP2010/067441

[0001]

[0002]

[0003]

Bl M =
REDEH - ERRABRRMEERTF

BT B

AERAL, EEBIKICEET SEGT. GoVITEEZRKICHT HEERMN
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[CERHERSDRAI ) =0T Dt=bDT—h—, FLTHZKI—H—DH
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EERRERERTTCOIRAZZREL., TORELLIEGTERET

5 ElF, EBBKOBANGRASGAHZERAET S LTHALERERYET
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HOAKRBERET HENEG) RHULTIZEGRTRHRERIISEVNTE, BER
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ChbhTWd BIRIE, EHEFEXHE8 58 .
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DT—ER—ZANEFEIN, HYSNIZEBELFTERC, ABXEEHIC
KO TEDREEMNELLI—EBE., fIZENELEE, IRE%E, CHET
BEEGFICOVTHLHAENESO SN TS (FIZE, FFHFF O, 10%
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FRAOHME

AHEBAL, E+E1BLEEND1g21. 34EE (D1S2696~D 1
S2346) ITBITH. TUYIHEN EEREZETAIEHALECEER
BZzH I 55 L OB THIEMICHARICRG S —BEZE (SNP) T—
A= DEHFAFEHRMICEYRESh, BDOEINEFES1~5001Th
NTREINDEEFRINSLEENTAZATTAYIICE—N—FvTT S
BIEFTHLT, HNTOR244TT0v I DIERERIO—BETLTE
BETHELGTFTHD. EBMABRINEGTERET S,

FEARERIE, LENTOR244 770y DIEREFRIDOEBMEEEFITH
ST, FYIHEENK CEREZRATAIEHALFCEEREEZR T 4K L
DEITHEIFZMICERICRG LS —IBEZE (SNP) RUHEKSNP &EH
LTWASNPE—LEECERT SEERIMN L IMMEERINEET
AVTFERERIRXRILAFEHDIDEZENLDHEBHETH L. EERK
HET—h—%R#T 5,

FARERAE, LTOIRE (a) ~ (c) ZETCHEBEEDEZBKITHNT
HIEGHBRZEDHESEZRET S -

(a) HWEEEBEDYS/ LDNAZRAT HIIE;

(b) Y/ LDNANS, LENTORATIOVYICHEET S, 7
IWHEENK HEREEE T 6L EEREEZR T HEE L OB THE
PHHAEICELS—IERELE (SNP) RUHRSNPEEHLTLNS—
IBELE (SNP) ZHEHETHIRE . KU
(c) HHBRHLESNPOT7 JIILEENESCEEFREAICETSEYHL
HEEREFICEVTHITEMICAEICREWMGE., SREREICEEDER
MEEREZALTLAEHEL, HZBRELIZ-SNPOT7JILEENKEESE
KHIZBETHLYILREEDELLELEFERICS VL THEIENICHERICE S
B, ABRBREIEEDECHREREZE L TLENEHIET HIHE,

FHERAEAX, BHRERENDY/ LDNAFDEFIZEE1~5TRIND
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BERIICH TS TRERICSTRINDEEFSDREEONT AN —LILEITEN
T, SEEEMEE () THOIMEE () THINEHAL, BEE()THD
BRICIIHBRENCEEDRAZAL TS EHEL, BE(I) THHER
[CIFHBREBNCEENDREZE L TVWEWEHET HSIEEZEL. HBRED
EEMRICHT DEGHUBRREDHEAZERET 5.
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FIZHEAET D, TVILBEN KL ERELZATOIEAL T EREEET
HEHEDETHETFMICERICELG LS —EEZE (SNP) RUHKEZSN
PLEHLTWS—IEEZE (SNP) Y—h—DIEEDEZEREL5—AD
ZRCERS L IMELEZERIKTATRNE L TEIRT HTEE,
FAERAER, BEIES4 4, BBIFES46., BLIES 48, BEIESS
OFLKIFEEFHES S 2 TREINSHIBERS]. Th b &BMMAGIEERSIH
BIEARYXILAF R, REINLDEARI XY LAF KL dh,
HHWNIEHNES 45, BIEFS47., BEHIES49, BBINBFSS1EHLL
(FERFNBEE 5 3 TREINDT I/ BEFINSHIRYRTF KRIEZFDES
RYRTF Ehod, EEBRIA TOI—H—%RHET 5,
FAERAER, BEIES4 4, BBIFES46., BLIES 48, BEIESS
OFLKIFEEFHESS 2[R EINSHIBERTIX (T Ch & BMMAGEIEERE S H
SIBRYRILATF ROEBARYRXI LAF KHSHDE, KEADERER
KEA TDI—H—%BIRT B1-DD T4 v —%1RIET B,
FAERAER, BEIES4 4, BBIFES46., BLIES 48, BEIESS
OFLKIFEEFHESS 2[R EINSHIBERTIX (T Ch & BMMAGEIEERE S H
BIEAHR)XILAF R, REINLDARYX I LAF ENGHES, K
RADEZBHRZA TOI—H—%BET 500 TO—T%RET S,
FAERAER, BEJES 45, BINES47., BBIES 49, BEIHIESS
1EHZLLIFERINBEES SITREINDT I/ BEINSHIRIRTF KR
ZOEARYRTF FERENIZERHRT 5. ARHAOEZHBIKEZ A TDT—
H—ERET 2-ODHKRERET S,

F-AHKRAL, TROIE (a) ~ (c) ZETLEEBBRKIA TORER
U/ RIFHEHEERET S

(a) HBREFRRODABCE TOIREADEZBHRKEIA TOT—H—DF
WMEZATTHIE

(b) H#%% (a) DAEHREFKEEBDEINL BT SHIE  RU

(c) (b) DHERICESVWTEZBBKI A TEHIET HIIE,
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FEERFERIE, UTFD (a) ~ (d) OIERZETEZRINAETHD T
RIGERAEZRHMT S -

(a) AEADEZBRBEZUELFRIILSZRETFICTI—REhz2 Y
N BENEBREAGEB ISR, HRMEEEMsEHIRE

(b) BMMSH-MREOAZELFRIILEZRI VN\VEORREZTANET
HIFE ;

(¢) (b) TRAESNL-EBEEZ., HERYEICEMS 20O RABX
(EHEDLUZEGTFRIEHZI VANV EORBELLHRT H5TE KU

(d) (c) DHERIZEDNT, HFHEGCTFREHZI VNV EDORRE
FEMXTFED S E I BEME T EZRRAGH E L GERT HITIE,
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AR RS A O FFE X ISBIRAZZRET S -
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(2, BREZBRBREZHECFORBRGEER L LR—2 —EBEFEDOME
BIEFEEAL, SEZMBREZERYEOHEETRUFFAET THEET IR

(b) HEBYEDHELET CEEL-HREEYPOLR—2—EGTFHRR
EYDOREFEEZAEL., SR ERHVEDFFET THEE L-HIREEY
RO LR—2—EBLEFREEPORRELLET ST RV

(c) L (b) DHEBHERICTEDONT, AZLKR—F2—ELFREREYD
DHERBFEEFEMXEFEL S EIHENEEZEZRRATHE L TERT LT
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FEAERAL, UTD (a) ~ (c) OIRZELEEZRRAHRIOFTM
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(a) BEBYELARADEZRRBRZUEGFICa—FEhE2 /%Y
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60, AE/IET) ., 26924 (rs4845443, AFEIEG) | 2
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1, CEf=lET) . 6354 (rs3737861, CElIXA) . 855
3(rs16834728, CEFzIET) . RU8818 (rs48454
92, CEIXG) TRINSHEER ; HHUVIC
(5) FRIIFES S5 TRINDIEEFRFIP, IEHEES1 (rs185477
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=IZA) . RU33440 (rs913996, AFEIEG) TRINBER
RDERICEWNT, LEEZBBRHAET—H—IE, 10~60 11EERD
EfE LB EEINS G D,
AFEADBEREDERMIRITH T S EGHRZEDHIERARED BRI
FWT, LRITO—TRUE/REFTZ4 37—, L& (1) ~ (5) BEBHOD
BRICETASSNPEELHEEENI T EAXT 5,
AREEADEZBRKIA TOIT—H—DO—BHRIZEVNT, BIRIXI LA
FRIE15BEUEDRYX I LAF FTHD,
FFEADEZMRE A TORERUV/ RIFHIEAZD—EHKIZENT, #
BREBXORME. HBRELYERSIA-EREANSTARIATZRNAX
FLHZRNANSEESN-HBHENRIX I LA F FTH S,
AEADEEZBIKI A TORERV/ RITHEFZDRDERIZE T,
LEIRE (a) [T, BRELVYERSN-EARRH L. FXKAOEZBKS
ATDI—H—%RETH-ODOMKREEFEMS T, BRIKLBEELE
LZERRHPDOERRADEZBRI A TOT—H—DEFHETHIET
Hb,
FFEADEZMRE A TORER U/ RITHIEHEZDE R DOERITH L
T, BEBRE L VERSN-EREIE, EEREBXIE ERERMEREEDS
DTHB.
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[0011]

I oD B 7 B B

[T EZ2RRKORBFEDO A A —2,

[F2]1% 1 BERERICHE TSR BRAMMEREBINCEIEIIA 0 TI4M4 FT
—H—EJKLOD,

[F31% 1 1 BEEBRICE T HBRERREHEBINICES5T//05 T4 +
YT—h—&mALOD,

[R4]1%5 1 BEBRICHE TSR BRAMMEREBINCEEITA 0 TI4(4 FT
—H—EJKLOD,

[BI5]SNP: rs2305814%&#&,. SNP: rs375421 105
SNP: rs771205FTH, BIHES 1 TRINIEEEITERIN
523, 252bphbiEdNTO24T7T0vI DBEE,

[E6]SNP : rs1053590%&#&. SNP: rs1885531M5
SNP: rs4845791FTH, BIES2TRINDIEERITERS
556, 552bphb#iEdNTO24TT0vYDBEE,
[F7]SNP : rs3753453, SNP: rs3737859, SNP :
re3904414, RUSNP: rs3908717%&#&, SNP : r
s2014369M5SNP:rs11205079%FTH, BIBFSIT
TENDERFEITREIND23, 382bphbhd/NTOa2447JOY
9 DBEE,

[BIB]SNP : rs3737861%&#&#. SNP: rs16834715M
5SNP:rs4845492FTH, BINES A4 TRINHIEERI TR
ENnd8, 818bphbidNTOR24A4TT0vYDHEE,
[K9ISNP: rs4523473, SNP: rs2229496, RUSN
P:rs913996%&#&,. SNP: rs1854779MN5SNP : r
s913996FTH, BLIHIESSTRINSBEERITREINSGI, 44
Obpho/dNTOS4 770y OBEE,

[FI0-11K B EH L EEHDEZERICE ITOIEEZRREZIEETTFO R
E%ERLEUT7, A: ANXA9EEF. B: CRCT 1EEF.
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[0012]

[0013]

[R10-2]K B EHEEEHDEZERICS TIEERRBRZHECTFOHRR
2%RLEY57, C: LCE2BEEF. D: LCE2AEEF.
[R10-3]K B EHEEEHDEZERICS TIEERRBRZHECTFORR
E%RLIU57, E: 1 VLERF.
[RI]BAEOERHBRZTTERE. KHNIFEBBLELEZTRT,

[R12]E FEARERERICETIAEEAROBBICLSETOMELELLTR
IEH,

[R1I3] EZBREZHECFRRAHTHNEABBICRETHRERLEY
7. AIRILINTHHA, B: a4V,

RAZERT 5-ODRE

AFERIE, CHEPEELVSIZE FOBRBEEBBIRICEET SELRT
ZRRVEZBRBRZIHECFEREL, SoICThodFEHRELEICLT
. BROBEBEEICETEIEEZBIRICHT S ECHRERZEEHET 5-HDH
FBERBMTHLICRDIDTH S, F-ARAIL, HZAEEBHEICER
THEOICERALGHESLUREXRY FERET I LIZHRDIIDTH S,
SHICAHKRAE, CHEPEELV-IZE FOBRBEEZBRZ A TEKRE
-HIET BIHDT—Hh— (KRUXHYLAF KR, RUXRTFR) OR#E. &
BUIHBEI—N—ERAVEEBBKEI A TORERU/RITHEDL, EE
RARDERAIM T AR S DFHE - BIRFE, HZT—H—OFAICFZELELDT
Hd.

AERAELE, E FOBRLGEEZOBKEREMTIREL L SHELFE
RWEFIEEBEMELT, BRAKEERR., RU. BAAKEEEEH
RUFKEEBRAEZH/RICT / LB EZECG-1-RER. £1FRBEK
q21. MBI, EEMKLEET SERTFEE, Thbb, EZBKE
ZHESNPIY—H—%2RETDEELICEZBREZHEGTFEFREL, F
ARFERELE, EERRE, EZ2ERBICETSEEELFOELGTFER
EDEBRERERELIZEC A, ERBSVTHEIEEB LK EEBLOMTL
HEERMARZUECTORBRENEARICRLGSILERE L. Thod
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[0014]

[0015]

[0016]

BRFEIERBBRERZEEGTFTHY . EBRKRE A TERERV ./ XI(TH
BT H-ODT—H—EGYRE. CHoDIMREITEDNT, XERAFLE
AERAZTRT HIZEST-,

AEBRICEINE, CEBEEPEERELV-IE FOBRBEEZBIKICEET S
EEMRBEZHEGCTFRUOEZEBRBZESNPY—H—, GoUITIhb
ZRIALE-EZ2BRHAET—H—INRHt SIS, XEADEZBIREZILE
BFRUSNPIY—A— GoUICEZBRHET—H—(TDOTHMIZMHE
MIbdlElckY., EBBRICEELLZEZBEROAAZXLICDONTOH
K., BOVICEZRBROATERE-ODMNELGAEDORAEZEDCHATRLS
AlREE 125,

T, ARADBBEOEEBIRIIH T S EGHRERIEDHIEAEICLY
. BROWBREDERBHKEREMTIETERL LG LHELFDIRFR. RUME
ROBWREODERNVGEBRKOEILIIHNT 5BEZME. T4bb, $RKOE
ERRELDOBEREDHEE., FYBERDARITITIENTES, &b
[CZDHRRIZETNT, BADOE MINT AMELEZRIROAH A ELTIR
T EENTREIZE S, FAEADEBRBEDEZMINIIHT SETRHIRE
ZHOHERARERVEZRAEZELO XY MY, EREHIEAEESHIC
BEE DARICERT S EMNFREE LT D,

FEARFKBRAICEINE, BRBICFA—TVEE5Z252 LG {EE, fBEL
Wo-EZDOMIREL CIFHERZEZRE - HIRT D ENTES, F-KHEH
DEZBRORMCENGHRPER I ) —Z 0T FTBHEICEH>TERS N
-MEE. EERRORFCEDNLGCEZRERASTHE LTEATSHIIENT
T, FHAFFIEZECER R, EEMBNA, EHd., FHERRERFOH
EDEOITFERT A ENTES, FRAFRIZINE, XFHRHITKL->TH
ENF-EZMRBZESNPY—A—Z2FAL-EEZRIROREH AENRE
TZE5,

[0017] 1. AFKBATHEHT SHAEOTE

RAMEIZH T HIBERS (XU LA TF FEESD | BEGEDKSIZES
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FrlE, TUPAC—T1UB®MIRE (IUPAG-1UB communication on Biologic
al Nomenclature, Eur.J.Biochem., 138, 9, 1984) . THEEFEHIIX(EZT7 I/
BRI = ECHMESOERDI-ODHA 4 >] $FHTR) . kKUY
RABFICEITHERAESICLENS1DET S,

[0018] ABAMIZEICEWVT IDNAL &l 2KXEDNADHL LT, TNEER
THOEVABRUOTUFLEVRABEEVWS B 1XREDNAZAET 5, KM
EICBWT NEERTFI . BITERLGWVWRY, EF/ LDNAZEL 2
AEDNA, RUTAEAEDNA (U RH) . BTICHZE O REEBEH
BEINEET D 1AXEDNA (FUoFEVRHE) . RUFALSDEHFOWT
nNEAEFENS, -, FHEMET MEETF) & HITERLAGVRY,
RAEEE., 3—FEE, TOVY, RUAM YV FAVERRTHIEHGLRT
LEDETH, Tz, &% NEETFI XIE TDNAL (TE, BHEDEERSGIT
rEhd MEEF] XIE TDNA] EZIFTHL, IhblT&Ya—FrEIhd
BUNVEEEMFRRENRFTHS L ZREL LT, ZORKEEK (R
TOY) . FEKRRUVERKREZI— RIS TEETF) XRIETDNA] AEE
Ehd,

[0019] F71=. KBAMEICEWT, XU LAFRI . TAVIXHLAF R,
EUITRYXILAFF] EIRBERETH>T,. DNA, RURNADH
FEBLLDET H, BEDNAIZIE, cDNA, 7/ LDNARUERKD
NADWTNhENEEND, £-HZRNAIZE, total RNA, mR
NA, rRNARUEHEDORNADWThENEENS, F=. XU LA
FEI . TFAVIXOLFAFRI RO TRYXILAF R E2KETH
STHIARETH>TH &L, HAIRINEFT S XU LAF KR (F(&
(A YIXYLAF R, THRUXILAFER]) ELozi5E., HFICER
LAWRY., CHICHMEHLGEFIZETS IRILAF R (Ff=E T4
IXYLAFEL, THRUXYLAFE]) 1 BEMICERTLILEDET S
o BIT, TXULFAF R (FfE TAUIXILAFERI . [FRUYXY
LAF R ) ARNATHDES., BIIRISRSINSEREELES T (F TU
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1 EFEHBZONDLDET D,

[0020] MFEfHRGIRERIIN SR ER) XV LA F Rl L&, BEDIEEES (
T URE) MO BERYRXY LATF R LT, BEMICHBHLEERICSH
BRURYLAF R (MEEE. 7oF U RH) 28K H, HENGER
BESlZIE, MRETHIBERI ETLICHMLERINZMHT SZEDMIZ,
NERRNIODz U MGREBTNA T IS4 X LEHEERILAESN
5, CCTARMIVDI U MGEHBERF, BET1XSSC, 0. 1%SD
S. 37C| BEDEERHEZEFLIENTE, FYBLLNSITYFA
AEHELTIETO. 5xSSC, 0. 1%SDS, 42°C| BE., &5IC
BRLWOWNATYRAXEHELTIETO. 1xSSC, 0. 1%SDS. 6
5C] BEDEHZZEFLHILENTE D, FL-HEHE, —RHLETHEFI L
($51 Z [£Sambrook, J. & Russell, D., 2001, Molecular Gloning: a Labora
tory Manual, 3rd edition. Gold Spring Harbor, NY: Gold Spring Harbor
Laboratory) [ZHE>T. R MUz NS T) T4 XEHRERET S
CENTED, BIAE, FRETHEBERIERA NI DT Y MEEHT/N
A T)VEAXLBHEERTIE LTIE, dRET HIEEFSFIE 9 0%LLE,
HELLIETISRULDR—MZHT HIBEERIINFEFo NS,

[0021] (2208 X TRYRTF R (TE, BEOEERINIXIET = / 8
BRIITREINE [FU0E ] (& TRYRTF R Z3THLS, Thbt
EYEHRENIRIFTHSILZREL LT, ZOMA. REKRGREDY)
. BEARRUVERENEESNS, 4H. LEZERKICE, XRIZEET S
TULEREK, RRICEELGVERRRVABMICRE, B, MRV
BASINSZLICE»THESNE7 I/ BENEZETHLIEEARNEESN
b, HH, LRERKRLLTE, ZEDHVE VRV EXBFRIRTF RE
7 E/BEIICENT, 80%RIE, FUFFELIIEX90%UE, &I
HELLIFOS%LE, SHITEYFELLIEI8RULDR—EZHT S
LDEZEFLHIENTES,

[0022] ABAMIEICHEWVT, 7=/ EERRSI R MEEF SO R —%(ELipman-Pearson
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[0023]

[0024]

[0025]

[0026]

% (Science, 227, 1435, 1985) [Tk > TEtEIN B, EAEMIZIK, EfnlE
AN T bz FGenetyx-Win (VT bz 7HK) OFREOD—ME (Se
arch homology) 7O45S LFERAWNT, /85 A—2THABUnit size to compa
re (ktup) Z2& LTEMETOICEICEYER SN S,

Mfkl ([T, RU2O0—F 5K, £/ 2 0—F Lk, 4 Sk,
—KHK, RUFabT73J4A2 b, FabREBRFIAITIV—FITEDT
ERENBDITITAV DL GTMEREHZEZRT S LERAEO—HNEE
¥ (%

KBAMECHWNT EGFEE) &E, 2 LU LEDOEEMISRE S =3t
SBEBEFIHEEEIC. TRoDMILEBLFEET. EERMBICE, EFOKE
MICEWNT, H5—EAEDT/ LERIIZEEL LT, D1 F-EERDOE
K7/ LPORBEERLIC, 1 XREIEHBODXY LA T FOE#R, RE, A
BRfi, SRR EDERATFRET SHEE, TOEEN LK 1 T-FEHROER
[CECEEAZETHOI EAMEENICHEEL., FLESZRERNBEE
BETHL, 1% ULDEETERRNICHEET 5 ENEEFMICEERAZINS
B, TOERZ EaFEE) £946, FHEMETRAVS TEEFEE)
[ZiE, FIZIE, 1 EOEEN/OERIZERIN-ZLD, TH4hE—18ES
Bl (SNP:Single Nucleotide Polymorph i
sm) . 1~BHEEAREELELLEFEAShI-£D (DIP) | 2~%+
BEZ 1B ETHRINABRYBLEFET SRLICENTENR YR LEHK
NELDELED BUBRLEMNA2~41BEDIDEIA /O TSA FSE
 B~BHEEDEDEVNTR (Variable Number of

Tandem Repeat) &ELV)) ENHb,

AEAMEICHENT TEBERIK] & BEE, BRKE (V2 —TF) . H—
IWE, fEE (kinky hair, coiled hair)ZH, £21
R1AOBKICERT SEHDEZDLANLGERIROERZIET

ABEMEICHENT KEE] . BIHANGHTIIE, EELETLET S
BRICEEUSNOBIREREHNICEIAETH S, K-> THREMEBICSNT
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[0027]

[0028]

[0029]

. TKEE] EXMET IR, FICHANGTNAE, TEE] & TEIEE
1 EFEBRTERSNSG, KEEI . FEIEEI BLU TEE] &, #
S EHEETHY ., BBTEILSBELADAETERT D ENTES, T
CEEBE] . TEKEERE] &U TEERE] &l&, KEE] . T
ESEE] BLU TEE] ZRTRREEEET.

AEMEICHENT TEBRRBEZMEGRTF L1E. SEGFHORETH
LEEZMREREMTIRALLIEGFDLEVL., TE2RIKEZK
SNPY—Hh—] L&, SREFDEEZRKOBELDOEELEEZETSHSSN
PZIRTEMIDIEEZE NS,

AEMEICHEWNT, TEBRRICHT IEGHRZME] . TEEZRKHE
T—H—1 . RU TEEBEBREA TOT—H—1 &iE. ThEh., BIEHNFE
BT ORENDEEBRRICEET IEGHERR. RULRFRREHTET 571-8
DI—H—%L I,

AEMEICHNT RERMREHESENT (Affected Sib—P
air Linkage Analysis) | &lF, EEHFRALTEN
DEGT (FERZMELTE) OFEEBMEEET SFENVLEDT, &
G (BEREFRENMER. $HER,. #HERTH) PEREXRZRELA
W/ DT A MYy BEBTORRMGEBNFEEZN S, BERRXHEHE
fRITTIE, BBELE: (FREIRBEORELE2ETH) R (AEmK) 280
RREED., CNORRTORET I ERICREHEES L, KR (
FEBEORE) LEH LI —H—ERTFEEHERYRAATN, —
Megge (BELTOGELD, FEEIBENHREZALTLELY) RBEOEAD
55, 1 DDEEGEFEICOVWTEZNIL, FIZFBED 22007 JILOAD 1
DEZITRS (FENKREEEREELTIENTNDOTIILIERLDEE
ZB) o LEAST, RRREFECOR., BL7VILERITRSGEEEEL ST
TUILEZITRAGEEENHD. FO2O007 J/ILOBRETERMNSEFIE
N1DFDOTHADT, MROBXZEZZEEL TRRARL 7 JILEMER S
WEMNEEZDHE, 0, 1, 2DHFENHD. CHOIDDEBEEEENENI
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[0030]

[0031]

[0032]

[0033]

[0034]

BD (Identity By Descent) MO, 1, 2&1V5, %
CHEBORT7EEZBHE, |BD=0DR7, IBD=1OR7, I1BD
=2NRTDRERADENTEBETTHY . TOHOBIE LHEZE LA
[CKY—EDEE (1:2:1) &b, ChlcHLT, BELE (FEF
BHEDHEEET D) RBREEHTET. COEHITOVTRL &S THAR
fzEE, ALBBELEY—D—EBEFIER (FREIFEORE) LEHL
TWAHSBIEIODE (1 :2: 1) AThd (IBD=2DRT7DHEMNEZ
. | BD=0DORT7OEMNES) £EZ NS, BHEMAT, KE (FE%H
EDHYE) [CEHETIEGFLEHLTVWENWY—H—EEFTE. £EH
FEfEBLCESD (1:2: 1) [XRHEBZ NS, BERBBEHENRIC
BOWTE, CORHBREFAL. BERBXICETETIVILORETLHEED
FTHEERICRAET —IOLEZEHT S, LEFIRATREINS,

[#41]

N

L(Z) = HZZ:ZiWij

=1 i=0

CCTWI jI& ) BEDRZODEERBEXYNIBD=i THAEETHD
o E¥lEZz= (20, 21, Zz2) THY., BHEF2 (Z22=1-2Z21—
ZO, BIAZEHIEIZO, Z1D2D0DH) THD, Y—H—EHEETEERE (
FLIEHEORE) ICHETIEGFNEHELTOVEWEE (FThbb, Z
0=0. 25, Z1=0. 5, 22=0. 25) OEAELEDLLEEY ., £E
BAIEE (BLE) [CEYLERKELDZERD D,

FEMEICEWNT TEEFHRE] L1X. —DODEEGEFOERMIZONT, &
MAPICHFET SLEGTFHED I, TOMILBELFNEDHIEEZLD,

ABEMEICEWNT INTORAT] & OEDDTYIL (NTEA F)
[CHEETHEGCTFEROBEAELEEND,

RBEMEBICH T NEHRTEEMEN L £ ThTO2A TR &I1&,
T/ LEEICHE T A EETTHDAREOEAVWERFTEILEN D,
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[0035]

[0036]

KEAMEICHSWNT LEEAESE) L&, EAICENT, BEHOETTFED
MIBEETFEEEERHNT—N— (ZE) OBICT U F LTHEWMVEENRS
nNd, THEHLLZNLOBFEDHEEE INWTOEAT) OEENFEREIZE
BAEMEBGEZENLBREZ VD, TALE—RICERCEEEFLICH>TE
GHEHEZ LTS, EEHLTWTHLEHRFTENR NG MGELH Y
. FEBIABICRORBAELETRONSEELH S, HIZE, BERTFEXMN
MIBEETFakUb (CholFFLWMEETERET S) AL, EEDER
FEYMPHILEBELF c RUPd (ChoEELWMEETHERET D) 257 515
B, TNTNOEGCTFZEOBAELETHSE/NTOZ2A Ta cld, £HIC
BEWTO. 25NBETHAETHLEMNA/TEINSG, NTOEA Tachl
ILE-HFELY BIREVES, DFEYac bWV OIRHEDEGFRAERIC
HIRT HIGER. MILEGTF a c (HERATEHICHS &S, EHERATE,
MNILDEGFOREDHEAEHEDBRBERELFEFITEA SN -FEHIE
LA TRIETHSEZEICE>TELI-H DT, EHIT AMIELRFRL
AEEITELTWENI ENLELT D, LEEA->T, REOARLGE
D& IIZ, HOEAICEVWTIERFFEOHKKXIELGY., HHAKAIZHEL
Ta cHEHATEHTHIEETH, HMDEFATa dNEHATEHDOREFRT
HEBEELH DS, EHRATEHICHITHEGFEZEDREE, H32EZDL
DHAERKEBZESIEECSHNILALLT, FRAICHT SERZRERET
LDIZENTHS, HIAE. HHIEGCFEXDMIELRFalz2NT, Th
NERBORERREGCFERTEH GV, BEFEY DMILEEGETF c & DEHF
FEHICKY, RERZREEZRLBLII ENDH S,

APAMEIZSEWNT INTO24770v 9] Lk, BREBERMBEABRZN
RBOONGWNT / LEDETAEETH > T, TOHBERNITELEHFFE
DNEAETDHEEERET H. /NTORA T IOV I DHEE, EHEFAFEEHD
MEICKY, BEFENEELTENTEZLHN, HZIE, ATUVIILLDH
& (Gabriel, SB. et al., Science, 296(5576), p2225-2229, 2002) IZ#LC
TEIRITENTESD, AAMEICE VT MARVEEAFES &(&, EH
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[0037]

[0038]

[0039]

[0040]

[0041]

AEEBMICEOVTEHE SN DEHFFEHRED D9 5%EFEXRED LR
MO. 98%FKBZ. TDOTRMNO. 7&YLTHBREFW, MEOES
HIREA L Z DI H D 1 E1E, BEFFEERYMD’ D9 5% EERED L
BRAYO. 9KRBMTHAIKEZEWD,

KAMEIZEWT T4 F—=7 VL] El&, —DDEBFDELIZDONT
2 ODMILBEEFAFEET BHEICHNT, BEEFHEENEVNILEGT (
T 7LD,

AEMECHS VT, NEGFHEEL & T7VILEE] LE, RRICERS
N, REORIBECTFNMEEDEGCTFEEADFRICHHHENESEERT HHE
THb,

ABEMEICHENT A FEBMICAREICEL D) LIE. EEOHTFENFEE
[CEVWTHEZIT>GRIC, BIERE (pfE) 0. 1%XRiE, FELLIE
O. 07%XKM. SnITFFELLIFO. 05%FKiFE, SolckUiFELLIE

ZRFIEO—MRVETHOIE FOBRGEZBREREMTOIRRAELGD
BT (EEMRBRMEERTF) ZRRRVRAER. BEXYEVJDOFE
FRVEGHRETENICEVITIIENTE S, Thabb, BERMEHEH
RITICK B EEREERMDERE., GoTVIT EEMEEMZRRE LIS
—R 32 O—LEERITICE Y, EERRBREEGF & EHFFERK
BIZHOISNPEMRMICERT LI ENTE, TOSNPEEL/N\TOX
A770vVICHEET PEGCTFEERHRBRZIMEGRFELELTRAETSHI L
NTE D,

AREADEZMRBEZHEGCFRUVEZBRBRZESNPY—H—DORE
(. BAEMICIXERBDERGICEHRT S0, TiLDIRRZEZATIREAZEE
EMHTHEICE>TITITENTE S,

(i) EEZEBROEZRMFTE, CEERR. RUKEEREZFEITHE L (
r—X) SVICEEREZETAE S (a2 bO—)L) ZUEKT HIE.
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(i) <EERZBXRORHZAVT, ¥/ LeEExEE LI-BERBEX
BEHEEMERERL, (tEREELERET 5ITE.
(iii) I (i) TRELESEEBEELLICOWNT, &BEEERIIHz-
TRELGEVEHDSNPI—H—%BET D IIE.
(iv) I8 (iii) TEELESNPY—H—IZIDWT, ¥—RARUaY K
O—ILEERDEBMEZRVTRAELTEHIH. ZORBEEMIFHNE
[CEULBL, BEEEDROONSISNPIY—HN—CEEZRIKEZESNP
R—H—¢LTRETHIRE. RV
(v) FBERRBEZESNPIY—I—(IXLT. BENvITyITTOdx
9 rT—ER—ZDHapMap PHASET—4ZHRAL\., XNRIEMHEE
NTEHAFEENREDONDIEEHTH> T, M OEBEBRBEZESNPT—
H—EEBLHEE NTOa4770vY) EHEETHIEICLY ., EZBK
BREZMEGTFERET HIHE,
(vi) I (v) THELNTO244 770y holtiahfz/nTO%
A4 72 LT, BNy Ty T o7AP Y bT—2R—XDHapMap
PHASET—4ZHAL., I (iv) TAELEEEBREZESNPT
—N—EREEH LTSS NPEMEZRHEL, HBEZSNPEH-IZEER
KEZHESNPI—h—¢ LTEMBEET 5IE,

[0042] EFEIRE (i) [F. EEBK KEEXEEE) OERMFTIFTERETVEY
TOBARZEOINENIETHD, BETYELTIIELTIE, ®MREL
PHEEHIEEEEMICRSBHENDHY ., HRBEEZCEEREITEER
BLERETHERBHROERMS T, BEIYELTEEHRT HITH->T
FELRIEELLGD, E FOBRBBRKIESEZHTHY., TOAAE. RU
DERIERMFTOFELHRALATHD. flRE, EBRROERMFTOAE
ELTIE KEE=1, EE=0D&SICTEILT HHAEDL. CHEDEE
ERoMADHETAELRIEILLT 5AEF. GoUICHEBRICANMDAE (i
ZIE, HF2005—-350801, #2008—268229, HHFE
415951658%) BNEFohEIN, CholCREShAGL, EEMTA
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FEDOLYEKRMGHELTE, EEBBREZ., 2FNBIK. EB2OH—ILOE
B (A—ILEE) | I—ILOEBREE, RO/ RIIEABEDEZHEDH—
IWOEFREFORFHMCEDSOTHER BIZIE2~10KE, FFLES3
~8EE, KUIFELLCIES~T7ERRE) ICH8EL. M0 E7ED S BHEE.
RUD—ILVEFIFRNIDI—TEZOH—ILERDONSMERADH D EE
BREELBERE, Yx—TF, FEEEFLEOOI—TF, BEES
DA—ILFEOREMEADHLEZMREEZEERELERT A ENE
Fohd,

[0043] LEETRE (ii) &, (EBERZBROAMZANT, 7/ LeHEZRNRE
Li-BERRHEHEBTEERT HIIETHS., BERMAEHEBTEER
THODKBERRDEREE L LTIE, LEIB)ICE>TLKEERE
THDEHESNI-RRE (ABHHKEORT, 24) THD, LYFFLLIE
. FROmMBELEMALRELEL (HLLIE34A) THY., SoIThhd THH
bk (BERRKEEDHLLGN) PHEXBEFZMATHLRY, F-. BERRXE
HEMEERT 5-OIIBELGBERRONMIE., {LEBEOBEHICH
(FTHEEOZTDRE LG HEGTFHEE (7VIVEE) | FIEEBEXER
EEEHARVY/ XTHAL, VIaL—2aVIT&YSHETELA, — i
HICIE5 ORZMNOH 1 00KRRTH D,
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FTLIII, TOEEBIIODERENLENT O T IOV EF—N—F
T4 %,

FR5lES 3 CREINDIEEFRIIPICHFLET FEEBHIKEZESNPI—
—&LTIE, EEES 2509 (rs11205072, GFRIZA) . 5
167 (rs3753453, TfIZC) ., 8449 (rs373785
9, TFKIEG) . 17598 (rs3904414, GEIIZA) . 18
481 (rs12074783, TFkIEZC) . 20891 (rs3908
717, CEEIEG) . 21734 (rs3904415, CERIET) .
23382 (rs11205079, AFERIET) TRINDIEENE
Foh, FELLIE, BEEBES5167 (rs3753453, TFEIEC
). 8449 (rs3737859, TEKIEG) ., 17598 (rs39
04414, GEIIZA) . RUF20891 (rs3908717, CEE
[£G) THRINDEENETFLND,

RIBFES 4 TREINDEEFRIITRENS8, 818bphbid/NTH
BATITOYIIIH—N—5v T BELEFELTE, EFE1TBERBHARLE
DSMCPEGFEZEFLIIENTESD, SMCPEIRFIE. Entrez

GeneT—RR—XIZHEWLTGenelD: 4184TREINDEELGTF
THY., EEHSRUESIZRT &512. TOEEFRIIO—HHALIE/NTO
RATTOV Y EXF—N—FvTT 5,
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[0080]

[0081]

[0082]

[0083]

FRSIE S 4 CREINDIEEFRIIPICHFET IEEBBIKEZESNPI—

—& LTI, EEEBES1 (rs16834715, TEIFC), 3308
(rs12022319, CEIEZT) . 4715 (rs4845490,
GEMIFXA) , 4985 (rs4845491, CERIET) . 6354 (
re3737861, CEf-I¥A) . 8553 (rs16834728, C
FET) . RU8818 (rs4845492, CEIEG) TREND
BEAEFoN, FELCE, BEES 6354 (rs3737861, C
F2IEA) TRINDEENEITEN D,

FR5lES 5 CTRINDIEEFIITERINDS3, 440bphibhkdnTA
BATITOYIIIH—N—5v T BELEFELTE, EFE1TBERBHARLE
DIVLEGTFEESFLIENTES, IVLERGFE. Entrez G
eneT—AR—RIZEWLTGenelD: 3713TRINDEGFTH
Y. EEFI S RURITRT & 5T, ZOEERIO—EMALENTOEA
TFIAvy EF—nN—5vTT 5,

FR5lE S 5 CREINDIEEFRIIPICHFET FEEBHIKEZESNPI—H
—& LTI, EEEEBES1 (rs1854779, CERIET) ., 540 (r
s168834751, CEIZA), 759 (rs4523473, CEl-
xT) . 1007 (rs11205131, AFIEZG) . 1018 (rs
7528862, GEIZA) . 1075 (rs7517189, GFlI&
C). 1939 (rs2229496, GEIXA) . RUY3440 (rs
913996, AFIEG) TRENDBEMNZEFOo N, FFELIL, BE
#BE759 (rs4523473, CEIET) ., 1939 (rs2229
496, GERIEZA) . RU3440 (rs913996, AFRIEG) T
TINBIEENEF LN DB,

3. EERRHUFEI—H—

AFEBRIEE-, EFE1BLBED1921. 358K (D1S2696~
D1S2346) IZHI1FTD, FUIHEN HEEREEZET OIEAELELE
ERE*EITHAER DB THIAENIZEEICRELRASNPIY—H—ITxT
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[0084]

[0085]

L EEATHETICKYVRESh, BORIBFS 1 ~500WFThAN TR
BEEFRINSHIZINTO24TTOv Y DEEFRIDOHMEEESITH -
T, PUYIHEEN CEREZRATI5HALFCEEREEZETOEALD
B THETEMICAEICEL S —EESE (SNP) RUSBKSNP EEHEL
TWASNPE—UULEECERT HEERINN LG LMMEREFRINEZELA
)IJFERERIXILAF REHEINEIZDHEBHTH S, EBHRHUET—
H—ERET 5,
CNODERFEIITHEINSGA Y TELERYRXILAF EHDINIEE
noDEHHEIE, BIIEFES 1 ~5 TRINAHEERIITREINENTORA
TIOVvVICHEET S, TUYIEENKHEREZE T 2EMAEFCEER
BEATHOEAL OB THIAFHICHERICEL S —EELZE (SNP) XIi&
LESNPEEHLTWASASNPTHLIEEZEMREZESNPY—H—%—
UEEATHEY., SA5DFUITERERIXILAFEHIWNEENRLD
BMEHERET A2 EIC& Y., BEBRBICSIT2EEZRROECGHREERE
BU/RIFHETHIENTE D, LIzA->T, ShoDA ) TEERY
XY LAF FHINEZEN L DEBEHE. BRIV RET LEEZRRKOELR
REFHET SOOI —N—ELTHESN, MOERATEIIENTES
NLDAYTELERIXILAFEHIWNE TN DHEFEHORS (
WER) &, £ b/ ALTHENIZRE SNBEIRITHNIELLC. ZOR
DICEWTHICHIRBR I, BE10EERULE1000EEUTTHY
HFELCIE20BERLUES OOBERUTTHY ., KUHFELLIF20
BERLUE1O00EERUTTHS, LEA->T, BEICIELT, HIZFE
RERINEBES 1 ~5 TREINDIEERIITREINSG/NTOEATTOVYICHF
HITLEEMKBRZIESNPY—HI—Z8L 1 11EE (FHELF. EEE
KEZESNPY—H—D5" BIRU3" AlEhETh5EETD) . 2118
B GFELCIE, EEBRESHSNPT—H—D5" AIRU3’ AFLE
N10EETD) . 10 11EE WFFELLF, EBRREZESNPT—
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[0086]

—N5 AIRU3 flENREFNSE0EETD) . XIiZ60 1HEE (BFFELL
&, EEBMRBZESNPI—H—05" AIRU3 HlZFLhFh300EH
TO) FLTHIENTED,
AFEADEEZMKHET—N—(CEFNINEXRATHAINDEER
KBEZUESNPT—H—0DFlE LTI, UTFAZEIFLNS :

(1) BIHFES 1 TRINDERERIICHITH, EEES1 (dbSNPT
—AAR—XID:rs83754211, AEKEIEG) . 2405 (rs37
54210, TIXG) . 5874 (rs16832604, GEI-IZA
). 7121 (rs2305814, CEIET) . 8494 (rs753
2008, CEIZA) . 18980 (rs16783160, TELIFA)
.RU23252 (rs771205, THIEXC) TRINSELR
(2) BEHIES 2 CRENDIEBEEFNIZHITSH, IBEFES 2355 (r s 1
15681947, AZIZG) . 2569 (rs6658925, GEI=IE
A) ., 3897 (rs2105117, AEIEG) . 8196 (rs10
53590, CEIET) . 9510 (rs548252, THIEC) .
13643 (rs493133, CEIEZG) . 15387 (rs1970
283, CEIIEG) . 15708 (rs1001834, AEIFC) .
16017 (rs11205018, GELIFET) . 17106 (rs54
5418, TFEMIEC) ., 17453 (rs12116609, THIIC
). 17579 (rs526099, CE=IET), 17634 (rsb2
5960, AZ/IET) . 26924 (rs4845443, AZEIEG)
. 283883 (rs569032, TFfIC) . 31275 (rs528
427, CE=lI&G) . 31301 (rs478926, THREG) . 3
16583 (rs13837338, AFHI(EG) . 319083 (rs6587
681, THIEC) . 832209 (rs1856120, AELIFG) .
33199 (rs474086, TF/ILC) . 33822 (rs5783
82, AFEMIEG) . 34100 (rs549044, THIEC) ., 35
791 (rs1123567, AFKIEG) . 36884 (rs15380
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83, GEKIZA) . 37072 (rs1538082, GEIZA) . 3
7365 (rs7532535, AEIET) . 837613 (rs7518
654, GEIEC) . 38062 (rs533917, GFIEA) . 3
9063 (rs564107, TEkIEC) ., 46580 (rs75306
09, AFE/IEC) . 49618 (rs4240885, CFIEG) . 5
0164 (rs4240886, AEIET) . 50278 (rs4240
887. GF/IEA) . 50662 (rs6687 126, GELIET) .
50822 (rs6674451, TEkIEC) ., 50981 (rs755
0769, AEIEG) . 51133 (rs7529157, AERIXC)
.51263 (rs1988805, GFIET) . BRUY51397 (rs
7529441, TFEIEC) TRINDHIEE;

(3) EFIES I TRINDEREEIIZE TS, EEFES2509 (r s 1
1205072, GE-IZA) . 5167 (rs3753453, TEIZ
C). 8449 (rs3737859, TIXG) . 17598 (rs3
904414, GE-IZA) . 18481 (rs12074783, T
[FC) . 20891 (rs3908717, CELIEG) . 21734 (r
s3904415, CF[ET) . RU23382 (rs11205079
. AFERIET) TREINDHIEE

(4) BEHES 4 TREINDEREIICHITS, EEES1 (rs1683
4715, TERIEC) . 3308 (rs12022319, CELIET)
.4715 (rs4845490, GFILZA) . 4985 (rs4845
491, CEF=lE&T) . 6354 (rs3737861, CEIFA) | 8
553 (rs16834728, CEFIET) . RU8818 (rs484
5492, CERILG) TRENDEE ; LU,

(5) FERFBEES TREINDEEFRIIZHITSH, BEREEFE1 (rs1854
779, CEIET) . 540 (rs16834751, CEFIZA) . 7
59 (rs4523473, CEEIFT) ., 1007 (rs1120513
1, AF=IEG) . 1018 (rs7528862, GERIFA) . 107
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[0087]

[0088]

[0089]

5 (rs7517189, GELIZC) ., 1939 (rs2229496,
GFERIZFA) . BRU3440 (rs9183996, AFEIXG) TREhD
B,

EEDS B, BRIBES 1 CTRINDJEEFRIICH THEEES 7121 (
re2305814, CEIEET) TRENDIEE, BIFES2TEREIND
IBEFSICHTHEEES 8196 (rs1053590, CEFFRIET) T
TENDIBE, FBIFS I TREINSEERIICHTIEEES 5167 (
re3753453, TEIEC) . 8449 (rs3737859, TZ
=I3G) . 17598 (rs3904414, GEIZA) , RU20809
1 (rs3908717, CERIEG) TRENDEE, BINFES 4 TRS
NBERFRICETHERES6354 (rs3737861, CEF=IEZA
) TREINDEE, G5UICEIIEE S TRINDEEFRIICHITHEER
5759 (rs4523473, CERIXT) . 1939 (rs22294
96, GFIFA) . RU3440 (rs913996, AFIEG) TE
SNAHEBEMNGTFELL,

EEMRBZESNPI—I—(&. AKBAOEZHRHAET—D—DFR
RIEHRERE BFZIE, FRAS 10 0EELA, FFELLIEZ5 0EEURN
c FYFELCEIOBEUA, SoITkYiFELLCIET1 0BELA, &6
[CEYIFELCIESIBERR) ITHEEBELTWSIENEELLA, BTLDY
Z53THIREELEL, E5IT, AFEADERBBKHET—H—ICZRILED
EEMKBEZESNPI—HI—NEFEFNLIHGE. LREEBBIKEZHESNP
T—H—DILETHEARADEZBRHAET — N —DHRRIIEPRIEEFHIC
HMELTWTHELELS, HAHREEMRBRZESNPI—H—DS55D 1 DAHH
RIEHIGEEICHE L ZDMNEEDMEICH > TH KL<, F-EHEZEE
BIRBRZMESNPI—H—D>3 502 THPRRI(EARIAFICHE L T
<CEH &KLY,

EEMKBEZESNPI—H—DFRICHET HAKADEZRKAE
—H—DEFHE L TIE, HIZIETERINES 1 TREINDIEEEIIIHITHIE
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[0090]

[0091]

HBEE7121TCREINBEHEIZSNP (dbSNPF—EAR—XID: r
$s23056814, CERIET) 28THE. BIES 1DEEFS7 11
EMHIEREEE 7 126FTOEENSLED 1 1IEERORYXILAFF
BINBS1DEEFES 711 10 0EEES 713 1EXTOEENSLD
21IEERORIYR YV LAF R, BIBES 1DOEBEEEE 702 1M LEEE
5722 1FTCHOEENSHZ 10 1IEERDOKRIXILAF R, BLKUE
HNES1DEEFS 682 1 MolEEFES 7421 FTOEERIZET S
60 1HEREREDKRYXY LAFEAEFLND, F-hoDEEEEFA
FTHIELETED, RIRICLT, HOSNPZELT—H—DEERFIHR
EShbd,

AERTFE-, EREOEZBRICHT SECHEZE (EGHWHRRA) %
HIET HAEZTRET 5, ARADEZRKICHT SEGHREZIEDHES
EIE LTOIRE (a)  RU (b) Z8LHLDTHY., ZORYITENT
BICHRENDHLDTEAGL
(a) BEEEREDNDST/ LDNAZHARTHIE; RV
(b) H#%%7/ LDNAMNS, EFE1BLBEEDI1 g21. 3#E (D1
S2696~D152346) IZRITD. TVIHRENKEEREEZRT D
EMAEFCEEREZRI AEALDORTHRIAZNICERICRELG S —EES
B (SNP) I—A—ICHY LERFTEAMICLYRES N, BEORIHIEH
B1~50VWTHNTRENDBERIMNSHEESNTOLATITOVIIE
"B D, TUYIEENC BEREZATOIEAEFCEEREZE I KM
EDEITHEITFMICERICELG S —1BELZE (SNP) RUHBEZSNP &E
HLTWS—1BEZE (SNP) ZRHETHIHE,

LEETHE (a) (7/LDNADHE) &I (b) (SNPO#®H) &
. BEMDFE BRI, Birren Bruce et al., Genome Analysis, Vol. 4 /
A Laboratory Manual: Mapping Genomes, Cold Spring Harbor Laboratory,
NY, 1999) ZRWTITS 2 EMNTES,
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[0092]

[0093]

[0094]

TFE (a) ITBWVT., #EERRDT/ LADNAIL, #HEE., RUZDER
REAENCGEBSN-H o Sl EEMRZEZEST., B LEREMAREER
<) | #f EEEBZEEL) . FE. FLEER BIRE, MK, ER.
DR, SUBHIR, iR, . RF) GEEMMET I ENTEZ D, &
MEE L TERELD o 05 LI- BBk E - FERIkAFEL <. BIMEKA
FUIFETHSD, choDMBE, BREREICEVWTEEAVLONDAIEIC
LI=D>THEET LI ENTES,

BIZIE, BMIXEMHETHES, TTHEFLVEELLREL,NSE
EICLEA-> TR E DT 5, RNT, Gon-AMXICProte |
nase K&ERTUILREFTR)DL (SDS) ZMATRUINVEED
fR, THSERL%H, 7/ /200RILLAHBBEERSIRS ZEITKYS
/LDNA (RNAZED) #685%, RNAFBEIIRLTRNas ell&
UBRETHIENTE S, BH. 7/ LDNADHMBIE, LEDHZEICETE
ENY., UBRHEMIBTRAMDAE FIZE, Joseph Sambrook et al., Mol
ecular Cloning: A Laboratory Manual (3 Vol. Set), Cold Spring Harbor
Laboratory, NY, 2001) %, mERODNAHHEFX Y FEZFALTE LS
CENTESD, SHITBEIELT, EFE1BREBED1q2 1. 35
 XFEME1BRBAEDT /) LEEPOESES 1~ 5 TRINDHIEER
SITRENDNTORATITOVIEELCDNAZHEBLTH L, HFD
NADQHERE, 1921, 3fEE, FEYEZNTOL24TTOY TN,
TJVFAXFTHTI3A4X—AVT, 7/ LDNAZHEREL-PCREIC
EOTITHIZEMNTES,

T (b) IZTBWLTIX, I (a) THLNIZST/ LDNAMNL, EME
1BREAED1g21. 3188 (D1S2696~D18S2346) [IHIT
5. TUVIBENKEEREZEISIEAEFEEREZEITHIEALD
FICTHETFEHICERIZEG S —BELE (SNP) T—H—(Ix9 HEHF
FEEITICEYRESh, BDEINFS 1 ~5DOVThAATRSINHIERA
SIMiEenNTOR4TIOYIICHEETSERTH- T, 7 JILEEMNE
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BEOFKELEBERAICETHLYLERDCELEZRFAICEVVTEISNP
RIFLZSNPLEEHLTWDSNPERET S, BRIES1~5THRSN
HIBEEFI L (E. £ FE1VBEEAEDT / LEHEPDESFIEFES 1 TREND
23, 252bphoiadiBERS, BEHES2TREINS56, 552b
p Mo AHIREFS|, BEIHFESITREINS23, 382bphokdiEHR
E5l, BRHBES A4 TRENS8, 818bphoidEERS. RUEHNE
E5TRENSG3, 440bphoRdiEEMRITHS,

[0095] EREAHKBADHEASZIL, SSHICTHROIE (c) #HLIEMFELL

(c) HBFBRHELESNPOT JIILEENFESEEBERHAICE TS LY <
HEBRFICEVTHREFMICAEICTEWVMGS., SZBBREICEEDER
MHEERZALTWDEHEL, HZRELESNPOT7 VILEENK HEE
KHIZETSLYLEBDEL EEBFRAICEVLTHAFHICTHERICE LS
B, SEEREICEEDEGCHRAZAL TV GV EHET ST,

[0096] EREIFRE (c) &LTIEK, BRI, WBREBHEDT/ LDNAFDESIHF
51 ~5TREINDJEEEIICH TS TRRICTEINDEERSDEREDL
TN —LEITENT, HREENMEE () THEMEE () THEMNEHA
L. BE () THIBSICEHERENCEEDREZRLTWSHEHIEL., 1§
E() THLIBEICHERENCEEDREZFE L TRV EHIET IR
AEFLND,

[0097]
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[5R3-1]
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B (i)

A1 HALE e
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2405
0874
7121
8494
18980
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2569
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8196
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10708
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17106
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17634
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[0098]

[0099]

[F3-2]
| ~ A (i) Y H (1)
L5125 BT (REH) (32 PR 2E)

3 9509 A G
5167 C T

8449 G T

17598 A G

18481 C 1

90891 G C

91734 T C

93389 T A

7 1 C 1
3308 T C

4715 A G

4985 T C

6354 A C

8553 T C

8818 G C

5 I T C
540 A C

759 T C

1007 G A

1018 A G

1075 C G

1939 A G

3440 G A

&Y EERMIZIE., AFBAOHEBREDEZBKIIHT HETCHBRZEDHE
FiElE, FE (1) ~ (70) OLWThN1DOIEEEL,

(1) BEIES 1 TRINDEERIP, BEES 1 TRINSHEENAT
HENGTHAINZTHAL., GTHAGRIT(EEDRAZHELTWS, F
IEFATHIGEIKEEDREAZEHL TRV EHET 5.

(2) BEHNBES 1 CRINDHEERIIF, BEEBES 2405 TRINDHEE
MTTHINGTHAINZFHIL., GTHAFZHITKEEDRAZFLTL
5., FEATTHAIGEITKEEDREAZA LTIV EHIET S,
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(3) ERIIFES 1 TRENDIEHERSIP, IBEEFS 587 4TREINHER
MCGTHINATHINEHI L., ATHIHFAITKBEENRAEHLTL
5, FIEGTHIBHRITKEEDRAEZA L TWEWLHIET 5.
(4) BRIIFES 1 TRENDEERSIP, BEFES 7121 TRENHER
MCTHINTTHINEHIL., TTHABSIIKEEDORAEZHFLTL
5, FIECTHIBZRITKEEDRAEZA L TLEWLHIET 5.
(5) BRIIFES 1 TRENDEERSIP, IBEFS 8494 TREINHER
MCTHINATHINEHIL., ATHIFAITKBEENRAEHALTL
5, FIECTHIBZRITKEEDRAEZA L TLEWLHIET 5.
(6) BEIES 1 TREINDEERIIF, BEFES 18980 TIRINDE
ENTTHINATHINEHAL., ATHIISEITEENDREEALT
W3, FEETTHIEHEEITCEEDRREBLTWEWELHIET B,
(7) BEHES 1 TREINDEERIIF, BEFES23252TRINDE
ENTTHEINCTHINEHAL., CTHIGEITKEENDREEALT
W3, FEETTHIEHEEITCEEDRREBLTWEWELHIET B,
(8) EEIES 2 TREINDIEERTIF, BEFES 2355 TRINIIEER
NATHINGTHINEHIL., GTHIGHEARIIKEENRAEHFLTL
. FLIEATHIEHERITKEEDRAEZA L TOEWEHIET 5.
(9) BEIES 2 TREINDEERTIF, BEFES 256 9 TRINIEE
MCGTHINATHINEHI L., ATHIHFAITKBEENRAEHLTL
5, FIEGTHIBHRITKEEDRAEZA L TWEWLHIET 5.
(10) BINFES2 TREINDIEERIF, BEFES 33897 TrahdiE
ENATHEINGTHINEHAL., GTHIGEITKEENDREEALT
W3, FLEATHIEEITCEEDRREBLTWEWELHIET B,
(11) BINFES2 TREINDHEERIF, BEES 8196 TRINDIE
ENCTHINTTHINEHAL., TTHIGEITEENDREEALT
W3, FECTHIEZBITKEENRTREBLTWEWVWELHIET B,
(12) BLHIFES 2 TREINDIEERIP, BEFS 9510 TREINSIE
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ENTTHEINCTHINEHAL., CTHIGEITKEENDREEALT
WB, FRIETTHIEEITCEEDREEZA L TLEWEHIET B,
(13) BRHES 2 TRENDIEEESID, IBERFES 13643 TREND
BENCTHINGTHAINEHIL., GTHIGSITKEENDREEZRL
TW3, FLECTHIBEICKEENDRREBLTWEWVWELHIET S,
(14) BLHIES 2 TREINSIEERI G, IBEFES 15387 TREND
BENCTHINGTHAINEHIL., GTHIGSITKEENDREEZRL
TW3, FLECTHIBEICKEENDRREBLTWEWVWELHIET S,
(15) BLHIES 2 TREINDIEERIG, BEFES15708TRIND
BENATHEINCTHAINEHIL., CTHIGSITKEENREEZRL
TW3, FLIEATHIBEICKEENDRREBLTOWEWVWELHIET S,
(16) EBIES2 TRINGEERIF, BEFES 16017 TREND
BENGTHINTTHAINEHIL., TTHAIGSITKEENDREEZRL
TW3, FLEGCGTHIBEICKEENDRREBLTLEWELHIET S,
(17) BRHES 2 TRENDEEESID, BEEFS 17106 TREND
BENTTHAINCTHAINEHIL., CTHAIGSITKEENDREEZRL
TW3, FLETTHIBEICKEENDRREBLTOWEWEHIET S,
(18) ERIES 2 TRENDEHEESID, IEHEEFS 17453 TREND
BENTTHAINCTHAINEHIL., CTHAIGSITKEENDREEZRL
TW3, FLETTHIBEICKEENDRREBLTOWEWEHIET S,
(19) BRHFES 2 TRENDEEESID, BREFS17579TREND
BENCTHINTTHAINEHIL., TTHAIGSITKEENDREEZRL
TW3, FLECTHIBEICKEENDRREBLTWEWVWELHIET S,
(20) ERHES 2 TRENDIEEESID, IBEHEEFS17634TREND
BENATHINTTHAINEHIL., TTHAIGSITKEENDREEZRL
TW3, FLIEATHIBEICKEENDRREBLTOWEWVWELHIET S,
(21) BLHIES 2 TREINDIEERIG, IBEFES 26924 TRIND
BENATHINGTHAINEHIL., GTHIGSITKEENDREEZRL
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TWa, FIEATHIGEICKEEDREEZERF L TWEWEFHIET B,
(2 2) BINES2 TREINDIEEESF, BEEFES 28383 TREND
BENTTHEINCTHEINZHAL, CTHAGRICTKETEDRAZAHL
TWa, FETTHLIGBEICKEEDREEZEF L TWWEWEFHIET B,
(2 3) BLOIES 2 TREINHIEERIG, IBEFESI31275TRIND
BENCTHEINGTHENZHAL, GTHAIGRITKETENDRAZAHL
TWa, FIECTHEIGBEICKEFEDREEZERF L TWEWEFHIET B,
(24) BLHIES 2 TREINSIEERIG, IBEFES 31301 TREIND
BENTTHEINGTHEINZHAL, GTHAGRITKETEDRAZAHL
TWa, FETTHLIGBEICKEEDREEZEF L TWWEWEFHIET B,
(25) BLHIES 2 TREINSIEERIG, IBEFES 31653 TRIND
BENATHEINGTHEINZHAL, GTHAGRITKETEDRAZAHL
TWa, FIEATHIGEICKEEDREEZERF L TWEWEFHIET B,
(26) BINES2 TREINDIEEEIF, BEFES 31903 TREND
BENTTHEINCTHEINZHAL, CTHAGRICTKETEDRAZAHL
TWa, FETTHLIGBEICKEEDREEZEF L TWWEWEFHIET B,
(27) BBINFES 2 TRINLHEERSH, IBEFEE32209TEREINDS
BENATHEINGTHEINZHAL, GTHAGRITKETEDRAZAHL
TWa, FIEATHIGEICKEEDREEZERF L TWEWEFHIET B,
(2 8) BINFES2 TREINDIEEESF, BEFES 333199 TREND
BENTTHEINCTHEINZHAL, CTHAGRICTKETEDRAZAHL
TWa, FETTHLIGBEICKEEDREEZEF L TWWEWEFHIET B,
(29) BLHIES 2 TREINDIEERIG, IBEFSI3822TREIND
BENATHEINGTHEINZHAL, GTHAGRITKETEDRAZAHL
TWa, FIEATHIGEICKEEDREEZERF L TWEWEFHIET B,
(30) BLHIES 2 TREINDIEERIG, IBEFESI34100TREIND
BENTTHEINCTHEINZHAL, CTHAGRICTKETEDRAZAHL
TWa, FETTHLIGBEICKEEDREEZEF L TWWEWEFHIET B,
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(31) BLHIES 2 TREINDIEERI G, IBEFESIS5791TREIND
BENATHINGTHAINEHIL., GTHIGSITKEENDREEZRL
TW3, FLIEATHIBEICKEENDRREBLTOWEWVWELHIET S,
(32) BLHIES 2 TREINDIEERIG, IBEFS 36884 TREIND
BENGTHINATHAINEHIL., ATHIGSITKEENDREEZRL
TW3, FLEGCGTHIBEICKEENDRREBLTLEWELHIET S,
(33) BLHIES 2 TREINDIEERIG, IBEFSI 707 2TREIND
BENGTHINATHAINEHIL., ATHIGSITKEENDREEZRL
TW3, FLEGCGTHIBEICKEENDRREBLTLEWELHIET S,
(34) BLHIES 2 TREINDIEERIG, IBEFS 37365 TRIND
BENATHINTTHAINEHIL., TTHAIGSITKEENDREEZRL
TW3, FLIEATHIBEICKEENDRREBLTOWEWVWELHIET S,
(35) FIFES2 TREINDIEEESF, BEFES 37613 TREIND
BENGTHINCTHAINEHIL., CTHAIGHITKEENRREZRL
TW3, FLEGCGTHIBEICKEENDRREBLTLEWELHIET S,
(36) BBINFES 2 TRINLHEERSH, IBEFEI38062TEREINDS
BENGTHINATHAINEHIL., ATHIGSITKEENDREEZRL
TW3, FLEGCGTHIBEICKEENDRREBLTLEWELHIET S,
(37) BLOIES 2 TREINSIEERIG, IBEFS 3906 3TREIND
BENTTHAINCTHAINEHIL., CTHAIGSITKEENDREEZRL
TW3, FLETTHIBEICKEENDRREBLTOWEWEHIET S,
(38) FINEFES2 TREINDIEEEIF, BEES 46580 TREIND
BENATHEINCTHAINEHIL., CTHIGSITKEENREEZRL
TW3, FLIEATHIBEICKEENDRREBLTOWEWVWELHIET S,
(39) BLHIES 2 TREINDIEERIG, IBEFES 496 18TRIND
BENCTHINGTHAINEHIL., GTHIGSITKEENDREEZRL
TW3, FLECTHIBEICKEENDRREBLTWEWVWELHIET S,
(40) BLHIES 2 TREINHIEERIG, IBEFESS50164TRIND
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BENATHEINTTHENZHAL, TTHAIGRITKEEDRAZAL
TWa, FIEATHIGEICKETEDREEZRA L TWEWEFHIET 5.
(41) BINES2 TREINDIEEREIF, BEEFES 50278 TREIND
BENGCGTHEINATHEINZHAL, ATHAIGRICTKEEDRAZAL
TWa, FEGTHIGBEICKETEDREEZERE L TWEWEFHIET 5.
(4 2) BLOIES 2 TREINDIEERIG, IBEFES 5066 2TRIND
BENGTHEINTTHEINZHAL, TTHAIGRICTKEEDRAZAL
TWa, FEGTHIGBEICKETEDREEZERE L TWEWEFHIET 5.
(4 3) BLHIES 2 TREINHIEERIG, IBEFSS50822TREIND
BENTTHEINCTHSENZHAL, CTHAGRICTKEEDRAZAL
TWa, FETTHLIGBEICKETEDREEZRE L TWEWEFHIET 5.
(4 4) BLHIES 2 TREINSIEERI G, IBEFS 50981 TREIND
BENATHEINGTHEINZHAL, GTHAIGRITKETEDRAZAL
TWa, FIEATHIGEICKETEDREEZRA L TWEWEFHIET 5.
(45) BLOIES 2 TREINHIEERIG, IBEFESS51133TRIND
BENATHEINCTHEINZHAIL, CTHAGRICTKETENDRAZAL
TWa, FIEATHIGEICKETEDREEZRA L TWEWEFHIET 5.
(46) BIES2 TREINDIEEEIF, BEES 51263 TREIND
BENGTHEINTTHEINZHAL, TTHAIGRICTKEEDRAZAL
TWa, FEGTHIGBEICKETEDREEZERE L TWEWEFHIET 5.
(47) BLOIES 2 TREINHIEERIG, IBEFES 51397 TREIND
BENTTHEINCTHSENZHAL, CTHAGRICTKEEDRAZAL
TWa, FETTHLIGBEICKETEDREEZRE L TWEWEFHIET 5.
(48) BRBIFES S TRINDEERSH, IBEFS 2509 TRINDE
ENGCGTHINATHAINERIIL, ATHIERITKEBEDRAZALT
Wa, FIEGCTHIGEITKEENDRAEZRBLTWGEWEHIET 5.
(49) BLHIFES I TRINDIEERIP, IBEFES 5167 TREINHIE
ENTTHIMNCTHEINEHAL, CTHIGEITKEBEEDREEZELT
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WB, FRIETTHIEEITCEEDREEZA L TLEWEHIET S,
(50) BLHIFES I TREINDIEERIP, IBEFES 8449 TREINSIE
ENTTHEINGTHINEHAL., GTHIGEITKEENDREEALT
WB, FRIETTHIEEITCEEDREEZA L TLEWEHIET S,

(6 1) BINESITRINDEERSIF, EEFES 17598 TREND
BENGTHINATHAINEHIL., ATHIGSITKEENDREEZRL
TW3, FLEGCGTHIBEICKEENDRREBELTLEWVWELHIET S,
(52) BLHIES I TREINDIEERIG, IBEFES 18481 TREIND
BENTTHAINCTHAINEHIL., CTHAIGEITKELENRREEZRL
TW3, FLETTHIBEICKEEDRREBELTLEWVWELHIET S,
(53) BLHIES I TREINDIEERIG, IBEFES 2089 1 TREIND
BEMNCTHINGTHAINEHIL., GTHAIGSITKELENREEZRL
TW3, FLECTHIBEICKEENDRREBELTLEVNELHIET S,
(54) BLHIES I TREINDIEERIG, IBEFES21734TREIND
BENCTHINTTHAINEHIL., TTHAIGSITKELENDREEZRL
TW3, FLECTHIBEICKEENDRREBELTLEVNELHIET S,
(65) EEHES I TRINDEERIF, (BEFS23382TTHREND
BENATHINTTHAINEHIL., TTHAIGSITKELENDREEZRL
TW3, FLIEATHIBEICKEENDRREBELTLEWVWELHIET S,
(56) ERIHIES 4 TREINDIEREETD, BEREES 1 TREINDJEENT
THAINCTHAINEHAL., CTHEIFEIIKEEDNDRAZHFL TS,
FLETTHIEEITKEEDRAEZAELTVEWEHET .

(67) EEIES 4 TRINDIEERIF, BEFES 3308 TR DIE
ENCTHINTTHINEHAL., TTHISEITEENDREEALT
W3, FLIECTHIEEITKEEDREEZA L TLEWEHIET B,
(58) ERIFIES 4 TRENDIEHEESID, IEHEFS 47 15TRENDE
ENGCGTHINATHINEHAL., ATHIISEITEENDREEALT
W3, FLIECGTHIEEITKEEDREEZA L TLEWERIET B,
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(569) EBBIFES 4 TRINDHEERS P, BEFS 4985 TREINDE
ENCTHINTTHAINEFRINL, TTHIERITKEBEDRRAZALT
WD, FIEICTHIGEIIKEENDRAEZRHLTWGEWEHIET S,
(60) AINES 4 TREINDIEERIF, BEES 6354 TRINDE
ENCTHINATHLINERIIL, ATHIERITKEBEEDRARAZALT
WD, FIEICTHIGEIIKEENDRAEZRHLTWGEWEHIET S,

(6 1) BINES 4 TREINDIEERIF, BEES 8553 TrRandiE
ENCTHINTTHAINEFRINL, TTHIERITKEBEDRRAZALT
WD, FIEICTHIGEIIKEENDRAEZRHLTWGEWEHIET S,

(6 2) BIES 4 TREINDIEERIF, BEEES 8818 THRINDIE
ENCTHINGTHEINEHAL, GTHIGEITKEBEEDREEZELT
WD, FIEICTHIGEIIKEENDRAEZRHLTWGEWEHIET S,

(6 3) FRFIEE S TRINDIEEFEFIG, IEEES 1 TRINDIEENC
THEINTTHAINZHAL, TTHAGEICKETEDREZFLTLS,
FECTHIGEIKBEEDRAZEHLTLWENEHET 5.

(6 4) FRHIBEE S TRINDIEEFRFIH, IEEESS540TRINDER
MCTHOINATHLINEZHIL, ATHAFZTITKEEDRAZEFLTL
5., FIECTHHIGEITKBEENDREAZA LTIV EHIET S,
(65) FRHIBE S TRINDIEEFFIH, IEEES 759 TRINDHER
MCTHINTTHINEHIL., TTHABSIIKEEDORAEZHFLTL
5., FIECTHHIGEITKBEENDREAZA LTIV EHIET S,
(66) FRFIBEE S TRINDIEERTIG, IEEFES 1007 TRINDE
ENATHINGTHEINEHAL, GTHIGEITKEBEEDREEZEFLT
Wa, FELIIATHIGEIKEEDRAEZBLTWGEWEHIET S,
(67) BBINFES S5 TRINDHEERSI P, BEFS 1018 TRINDE
ENGCGTHINATHAINERIIL, ATHIERITKEBEDRAZALT
Wa, FIEGCTHIGEITKEENDRAEZRBLTWGEWEHIET 5.

(6 8) RINFESS TRINDHEERS P, BEFS 1075 TREINDE
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[0100]

[0101]

ENGTHINCTHINEHAL., CTHIGEITKEENDREEALT
W3, FLEGCGTHIEZEITCEENRTREBLTLWEWELHIET B,
(69) BBINFESS TRINDHEERSIHP, BEFS 1939 TRINDE
ENGCGTHINATHINEHAL., ATHIISEITEENDREEALT
Wb, FECGTHIBHEEIKHEDRAZB L TLWAEWVWLHET S, Fi=
(.
(70) EBRBINFES S TRINDHEERS P, BEFS3440TREINDE
ENATHEINGTHINEHAL., GTHIGEITKEENDREEALT
W3, FLEATHIEEITCEEDRREBLTWEWELHIET B,
KE. AEAD, EERRICHT HEGHRZE EEHERE) THET
BAEIIEVWTHRHEINSSNPIK, LEESNPDSIBEOVTHIAMNTDTH
STHEWVL, 2DRUETHS>THELL, FFELCIE, 2DUEDSNPE
BRHETHIETHY., ChITLY, ZEGFHEO—REBETHLEEZRIKIC
DNT, HBREDEGHERDEBOZOAELHLMITHIEMNTE,
LZEREOEEBBREREMTIEERLLIECFELYBREICER
THIEMTED,
LEZSNPORHEIE, ¥/ ADNAZELHHNOSISICHB LI ME
1&BZBADI g2 1. 3HEE., FrEe tFE1FEBAEDYS / LEHFD
RSIE S 1 ~5 TRENJEREREITREINEG/NTALZ4TTO VY DRE
BLHIZEBRET DA LICKDTITICENTEDS, HHWL L, 2EEHKY
THEAEELTIE, LROELD ICRUBHOEGFRIIZERRET A
DIz, SREILNFIRBRDENLITHI5EL. HIRERUEK/ 2—>
DHEEZFALT, BEGFREERETSHHE (UWT. RFLPEWD) | %
MRRNGETO—TE2RIMA T I E—a 58X ETHAE Bz
£, FYTOHSARASA K, T4 OVELIZHEENDTO—T%8Y DI,
FNo0TA—TIIHTENATIEAE—2a VREODEERHET S &
[CE->TEZEDEEERET D, FE. BEMGEIO—TDN1TUHA
=2 ar0shEx, G 2 R HEERICR)AS—ELNETLITO—T
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[0102]

NDEZBRET S ELICKYEGFRZRET SHE. HHAED 2 KHEREMN
BEEBRIRTOIEALZEERILZED CEICKY 2K EHMAEDEEEE
BHEL, CRICKYBRERET SAE. SRMNBENLGA )T T0—TJ
DOEIHICHENEESN ZF T, BEICE>TEZYETO—THABEEHSFRHNT?2
RIEEEDLDN, =7y FMEEIZNA TJAAXFTE3NDEEFIALT
BIETFREBRETOHESE) 1Hd, F-oll, BREBENG T4 —
MR AZ—EICEH>TEREMRREEZE CAhE. ZORICERERMIC
MYRAENIEBRERETIAE (OTHXVXIVLAFFERAL, T
NEHRARHL., TNENOBREZEET SAHE. RYRAFR-OT4HFD
RDULAFRERAARY bOA M) —ICEYBRHET SFE) . SbIT, &
MBRNLG T 74 I— IO CERSAICEMMNGIE RS £ - (S IR
BEMDAELZBRRICL>TRESEIAEENH D,

LT, ERAMDRROGEGCFLZEOBREAEEINELET 5H. AERL
NBITALRESNDELEDTIEAGL, (a) RFLP (HIRERUMMNA
E%&) . (b) PCR—SSCPE (—XHDNAFRBESRBEN. B
iotechniques, 16, p296-297, 1994, K UBiotechniques, 21, p510-514, 19
96) . (c) ASONATYHFALE—32% (Clin Chim Acta., 189, pl15
3-157, 1990) . (d) #A4 LY +b>—H T VX% (Biotechniques, 11, p24
6-249, 1991) . (e) ARMS % (Nuc.Acids Res., 19, p3561-3567, 1991
. BRUNuc. Acids Res., 20, p4831-4837, 1992) . (f) EMFIEENERYS
ILESKE (DGGE) % (Biotechniques, 27, p1016-1018, 1999) . (g
) RN as e At]liE (DNA Gell Biol., 14, p87-94, 1995) . (h) k%
LR (Biotechniques, 21, p216-218, 1996) . (i) DO L. (Genome R
es., 8, pb49-556, 1998) . (j) TagMan—PCR;% (Genet. Anal.,
14, p143-149, 1999, B UXJ.Clin Microbiol., 34, p2933-2936, 1996) . (
k) 4 > R_R—4—ix (Science, 5109, p778-783, 1993, J.Bio.Chem., 30, p
21387-21394, 1999, R UNat.Biotechnol., 17, p292-296, 1999) . (1)
MALDI—TOF./ MS;% (Genome Res., 7, p378-388, 1997, B U Eur.J
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.Glin. Chem. Clin.Biochem., 35, p545-548, 1997) . (m) TD Ii% (Proc.
Natl.Acad. Sci. USA, 94, p10756-10761, 1997) . (n) ELFa 73—+ E—
a3 (Nat.Biotechnol., 16, p49-53, 1998) . (o) A4 F+ZIvH 7Y
W AR TGN T +E—3> (DASH) % (Nat. Biotechno
l., 17, p87-88, 1999) . (p) /XKAw%H - 7O—T% (Nat. Genet., 3,
p225-232, 1998) . (q) DNAFYTERLIEDNARA Y OF7 LA (Fhf
thEd et al., TSNPEIZFZROEE] . RILEME, p128-135 2000) . (r
) ECA% (Anal.Chem., 72, p1334-1341, 2000) ,

[0103] LIEERRMGEGFEEREFETHHH. XEADEEZBRIIHT S
BEIGHRZE GBEHRE) OHEAEICE, CALIRESHT., o
MECIIFERAESNIEGCTFEEREAZEZLCANSIENTES, £
f=. AFEHOEGETFZEBHICEL T, ChoDEGTFEEBREAEETEMR
THEALTHE&EVL, F2ULEHEAEDLETERTSILEELETES, K
T, RRMLGAEELELT, REEEFHTERASNSTagMan—PCRE
RUA UR—=F—KIZTDOWNT, & YRMIZEHEAT 5,

[0104] (1) TagMan—PCRi%

TagMan—PCRZEIE, BAERHLETVILRENA)IXI LA TF
F(TagManZ7O—7J) £Taq DNAKRUAS—EIZEBPCRE
ZFALEAETHD, TagManTAO—TELTIE, £ FE1BLENEK
D7/ LiEES, BEIES 1 ~5 TRINDERERIITRINENTOEA
Ty DBMERERITH>T, LREOVThHIDZHBLDEREEE
L1 5~3 0BEDER LIEERINEELA Y IXILAFF FHlx
(FEBT5XEADEZRRAEARZEICEFNEIRETO—T) ARHLDS
nd, ZE70—TJIE. M5 KFEMAFAMOV I CHEDHLBRT, 3
T RIHEATAMRAREDY TUFv— CHAME) TERETIAERINT
BY, TOFFORETEI IV Fv—PEEIRILF—ZRIRT 57-HE
RIFBRESAGEW, TO—TERADT JILIZDOVWTHEL, —HEREDT-
DITEWVIEHARRORGLIHNBER BIZIE, —ADTLILEFAM,
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[0105]

FEVIC) TEHTDIIENFELL, £z, TagManF7O—Th5
DPCRERERIENMEI SHENE ST KKK VEESh TS, Ta
aManFJA—=TENA TYFA XS HEEEEL T/ LDNADEBHES
FIETALIICHFSINETSAT—RUTagDNARYAS—EEE
LIZPCRZHIHIE, TagManTO—THFEEDNAENATY AL
4 XL, AFIIPCRISAI—MODERERIGHEC D, BERGHHE
$ETag DNARUAS—HEDSE' XU LT7—HEFHIZEKUNAITULE
A XL=TagMan7O—JWYEidh, BABRENMERLTIIUFY
—DEEERITHLLGY, BALSBEHEIN L, BROEBIEICEL Y ELRET
IEHMEMMITIBRT S, HIZE, BEIES 1 TREINHIEHERIIP, BEF
57121 (rs2305814, CERIXT) TRINDIERIZETSSE
HOBEITEWNT, 4%EEZELT7VILBRENAT Y IXILEAFF (81
5~#30EEE  CTUILIEFAMT, TZULIEVICTEREFNSE’
KIFE#H L, 3 XRKWFEILWFThETAMRATER) #TagManO—
TELTRHW:GE, HBREOD /24 THCCHIWNET TTHIIE,
ZFNENFAMBHBAHWNEIV I COBNEAEBEZRD., thAOHKEEELA
ERBOLNELN, —A, HBEEDD /24 THRCTTHNIE, FAMRU
VICHADEABRHEENS,

(2) A UR—=5F—%

A IR=—F—EZETIE, TagMan—PCRELEERY, 7UIEENA
DIAXYLAF R (ZYILTE—T) BREE#HEZIAT, SRBEOERED
5 HIZHEDNACHEBEDLGVES (77vT) 2FL. 3 flcidsE
R ERWTHEBESEZET S, 41 UR—F—ETIlE, SSICHEDOZEER
M3’ AIHENGHEBEIZETIAVIXILEFE (41 0R—F—
JA—7 ;% 70—7J0O5 XRHETHAZERELICHELTHIERIEETH
%) &, 5 BINANTEURBEZLYBRLIEINEZRL. NTEVBEEEEK
LzBRIZE’ RiGDEHEEFELTEENS 3™ AIERT SERINNAT UL
TO—JD75y TEMBNLEITHIZ EEHHMETSHFRET (F I
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[0106]

uorescence Resona
nce Energy Transfer) JO—J&MRRALGND, FR
ET70—7M5" RimlEHAFH BIZIE, FAMPVICE) h, £
DEEZIFIIVFr— FZIE TAMRAE) MESLTHY., Z0F
FORE (NTEUEE) TRERIBRESIAGL, HRTHELST/ LDN
AIZZ7UNLTEO—TRUA oR—F—TO—JERIGSE D E. =FHLEHE
A LEBRIZSREMICS OR—F4—T0—-TD 3 KHEABATSE, 20D
SR DEEZRHTHBFR (Cleavase) ZALVTZYILTA—
TO—AEES (Thbb, SRHMLOEENSS’ AIOTT v TEHS) %
BUHT &, 7259y TEFRET JO0—JEBEMIZHESL. 75y 7D%
MEUMNAFRET JO—TDAT7EVREEICRAT S, COBEXZC Il ea
vas eNRELTUMTSHILICEY, FRETTO—JDOXRmFEH S
FHEABRNMERLTIIVTFYy—OEEEZ T E>THEHENBE SN
b, ZRHEEOEENFR LTy FLEVWTYILTO—TECleavas
elC& > THIFi SN WA, YIS hAWTZYILTA—TELFRET JO—
TENAT)EFALXFTBHIENTELDT, ARICEENIBHEIND, =1
L. REDENERL D=0, SRMLEOEENTYFTE7YILTA—TT
&, Ty FLBEVWFUILTO—TITLRTRABENEZITHL, BEE, 3
BOJO—TRUC |l eavasebRGESEDHIT, HFEDNAGKT I
TOo—7, RUA oR=F—=TO—=Thing T 54 XF 3EHE&LMHEHE
FEIBELED 7MY —FHAVTPCRICKYBIBLTE S ZEATELL

EFDEEZBRII/NA—TREOR A1) U TRNE, T3y U T&ITE
YEEICELIELIENTRETHD L EBHIT, MBORBEOELICLS
THRMIZHLELLES, COEH, E FOXREOBERGEZRREZZTOR
REOANLERICHEXINET S EIERETHD, F-. EEBRKEIE
BEHLTZECTFEO—RBETHIEBEALONDZEMD, BLDE FID
WT, LETETF-AXADCEZRRBRZHEGTD S5, EEBKERE
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[0107]

[0108]

[0109]

FEEEREBIBGEFEFENETNREL-TVEBDEEZONSD, LT
BNoT, EERRDEGCHREZRERV/XIFHET S LITLY, B
DE MIHT SHMELTEZMRORGTEZERET S EATRICE S,

EHIT, BEAKCEINE, BBREORRXNGEZBIROELLITHT 5
ZE. ThE, EEMRELOBREZHET S ENTED, EEBK
ZEOEBREILESHEZEE (BR) LL T, ERFOREMMHZRT S
BEDHMZEET DL, BBMICE IS ENTES, TD=H, K
RAOFEL., EERRELOBREOREAZELTHLIRATES,
FEADHEBREDEEZMINICH T DEGMERE (BoWFER) OHIES
FEIZE-T, BEEGFHED—MBBETHLIEERINIIONT, WBREDERE
MREADEBBRCEDRRZHALONIT O ENTE, FRADEEMINER
MBI FOHRN L, SEREBREOEEMREZREMTIEERE G DELRTF
ERRTEENTESD, SHITEDHRICEDNT, HEBBREITHLT
. EEZRRORHZEIND-ODHELGERREBLIENTES, LEN
DTAFERAL, REANLEERROATO-ODRERV /RIFHEHEE
LTHEBOTHERATH S,

AFERTER, LEXAFEAOHEAXICAVWS-ODRERVEZAES
BLXy FERET S, ThabE, ARAOHERRERVEZAEZED
Xy bhE, EFE1BEBERD19g21. 398 (D1S2696~D1S
2346) [IBITDH. PUIBENK EERELZEAETIERALECEERE
ZHTHEMALE OB THIZMNICEEICRG S IEESZE (SNP) T—5
—IIMT S EHAFHEMIEIYRES, BDOERIES 1 TREINS23

252bpDBEAS, BINFS2TREINDS56, 552bpDIEEHRE
5|, BEHFES I TREIND23, 382bpNDIEEES|, FEHFS 4TRSS
n58, 818bpDEEMRS., XIFEINEFESS5TRENS3, 440bp
DEERIINSHEENTOAZATITOVIICHFEET H—EEZE (SNP)
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THLT, —ADT7VILHEENEEDELL EEBLHICETALYLEED
CEHEFRHAICEVTEVLSNPRULSEZSNP EEHLTLSSNPAML
BOABHLIVYBRINDIIULOSNPERELBIZBIO—TRU A F1:
FTZ2A4T—%28LELDTHD,

[0110] —ERIZEWVT, AEADHEAAERVAZAEZECF Y MIAWLDS
nHERBIN—JF, LRAEHAORERY XEHEAEICENTHRET
RESNPEHUMDERFELY/ LDNADEE EFEMIINATIEFAX
TORBTHY., FIAK, FREADEEZHKHET —H—EFIHEMIT/N
ATVFAXTHTA—TTHbd, BBEBEBEITO—TE. N TIVFAXT
NEFEMEBEICH L THRENTHY M OZREZRAZICRELELHRY . £
DEE (7/LDNAENSAT)E AT HEBADEBER) (THICHIBRIE A
<, BlAIEH 1 OBERLE, tIFFLLEHM15BEULE, KYFFELLCEFH
15~#600FE, =HICEYFFELLEH15~#200FE, =51
BEWFELCIEN15~M50BETH D, U, TEMERMEL (BFH) (Txt
LTHEMIINAITIETAXTEH] &lF, BEONATJEFAE—- 3%
BT, FELLIER MDD MENATIEAE—2 3 DEHT (BlZ
(&, Joseph Sambrook et al., Molecular Gloning: A Laboratory Manual (3
Vol. Set), Cold Spring Harbor Laboratory, NY, 2001IZEE&EHDEH) (6
WT, tBDDNAEIORNA TN EAE—2a VEFRICELLGWNI EE
BERT S, HBEICIEEZEBIO—TE. RHEHTREZUBHOEEZED
PEEDIREF SN L THEMGIEERIZEFTT S ENAEEL LA, id
BEERNGNATI)EAE—2a VN ARETHNIE, ELICHBHTH D
A AN

[0111] &ABEITO—J1E, SREORBEITEL-MnES (57 LDNAE
M TAHEVESD ZE8ATHLTE LN, FlZIE, B4 R—F—&ICH
Wohd7ULTO—TIF, SEBHMOEEDS’ RiKICTF v TEFEEN
BMMBESIZEHT D, £, ZITO0—JI&, BAGERF. HIRIE, KEt
MRIGITTHR (-1 B, 3H, “C%) [ BHR Bl : B—HAF9 o 5—
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[0112]

[0113]

[0114]

. B=JNaLF—E, FILAV I+ RT78—E, "—FFL 45—+,
) IBIRKRERSE) [ BAYE Bl JLALRAAZIY, JILF Lyt
DAVFAITAR—NE) | EAYE B LT/ —IL, LE/—ILEER
AT TI)U WITFZUE) ETEREESATOTEH LN, DL, #H
EME Bl FAM, VIC%H) DiEFEICHZHAANEORET SELIRILY
—ZWNT BV T oFv— CEAEYE) AEHITHEESATOTH L. i
MBEEEZRICEVTIE, BEREOBRICEAME LI TV Fr— L0 E
LCTHELENBHEIN DS,

LEEEITO—JIMEEOEHEICEEILLTRAVWSZLELTES, ZDf:
OEFKADHKERVLZAELZEL Y FEFE, LRETO—T2EEDE
BEARICEAELEZEEETO—T BRETO—T#@EEILLIZEGFF Y
7. cDNARA9OF7LA, ZAUIDNATLA, A2TLUT4ILA—
%) LLTRESNE S, HZETELTO—TJE, FHEICIETEEZRREZHE
BEFREAODNAFY TELTRESIN S,

EELIZER SN SEMRBERE, REEZETILTESLDTHNIEEFITH
REnbdI &<, BIREAZ R, 4B A2TLY, 49 AE—X
COVavFyT, FVESY—FLEFOMOBREERFLIIENTE
%, EHHIEAADORKBOBEEILX. FPOERL-EBEZEMELICEESAET
HoTH, F-EMLTIRBEZEHRLTERTIAZTH>TEHLL, E
EHEE, FIZIEDNATA 2 O7 LA THNIEL, TERORXAKR Y2 — (Amers
hamtt %) #FATHHE. BEETO—TOEEICIE L TLUEZBTIHT
AMTHD BIZIE Photol ithographi cHfif (Affy
metrixft) ., A9z rEffif (Rosetta Inpharm
aticsft) IZ&BAVIXILAFEDin situdHHE .

FAEACHEARERVLEZAEZELC XY MIAVLONARETZ/1 <
—lF, LRARFAOBRERV  XEHEFEICEVNTHRETRES NP BT
DEEZELY/ LDNADOEBRITHRMICNA T )44 XL, LEKEER
FEHENIBBELBLILSICEASINZEOTHNEVDEEEDTH >
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[0115]

TH&L, BIRIE, BETTMI7—1& AKADEZBBKHEI—H—D#

ERERSIICHRMICNA TV EA XL, ThEBIETETS4I—THbH.,

CT. MEMBRM (FEFD 16 L THEMICNA T SFAXT5H] &iF &

BONAT)EAE—2aVvEHT, FFELLERMI VDD MENAT

JFALE—2 a3 &EBT (BIZIX, Joseph Sambrook et al., Molecular Clo
ning: A Laboratory Manual (3 Vol. Set), Cold Spring Harbor Laboratory
. NY, 2001ICRBEDOEH) [TEVT, tODNALYORNATYHAE—

VIVEREICAELBWIEEEKRT 5.

LT T4 I —IT L HBRIDBIRAEZE LTIE, HRELIHTEER
WoNBAAETHNIEFITRE S AL, FIZIE, —RRICIFPCRENL < A
Li5Hdh, RCA (Rolling Gircle Amplification:Proc. Natl. Acad. Sci, vol.
92,4641-4645(1995)) . ICAN(Isothermal and Chimeric primer-initiated
Amplification of Nucleic acids)., LAMP(Loop-Mediated Isothermal Amplif
ication of DNA; Bio Industry, 5£18%., 255 (2001) ). NASBA (Nucleic aci
d Sequence-based Amplification method;Nature, 350, 91~ (1991)). TMA(Tra
nscription mediated amplification method;J.Clin Microbiol. Z31&, 327
0~ (1993) )EAEIFOh b, BRICHELGUBKET 714 T —DHRRUVE
B, BEARIKELTELELES, HIZE PCREZAVDEGSR. &
BRTZ43—ELTHE, £ FE1BREBRDT / LEEDDORIIEFS 1~
5 TRENDEERIITRENSNTOL24TTO VY OEBMEERIITH
STHOBRHIANESZEMUDIERELY 5™ RIOIEMHEERT O —EBIHEREM
[CNATIVEAXTH, $910~F50EE, 1IFELLEHM15~#5018
., JUYBFFLLEN15~H30REDERERIZEL KL, BzEHD
BERRITH> TEORZRLSEEMDIBEE LY 37 AIOBHEBSID—ER %
EWIINATYEFARXTH, 891 0~501FE, iFFELCIFH165~H5
OBE, FUBFHRLCEN15~3 0OBEDIEERS ZELKEEEDEH
BHOETHY., ENOICEK>TEBSHIBREBEOMAEAKNS0~#100
OFE, FFELLIFM50~#5001EE, LYFFELLEHEO0~H20
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OBETHL., —MOBREBTS>A4I—DIEFohb,

[0116] % T54 <—I&. SEMEDORBITELI-(TMAES] (5 / LDNA LB
BITHRVOESD | FIZIE) Oh—BIEEATONTE &L, Ff, T4
7 —(E, BLEEHEA. AR, MEERGIITE (Bl BT, BT 3H, “C
%) . BR B B-HZYFE—E, BT E—E TILHUT
FRIT7E—E, N—FFIF—E, ) IBBRKRERSE) | HAME (
Bl: JLALRADNZIY, FNFLyEoAIYFALT7H—+E) | BAYE
(Bl - JLE/—)b, W2/ —ILEEEK, LT ), LT Z0F) FT
TSN TLTE &KLY,

[0117] #FFELL &, ARADHERARERVEEZHAEZET Ty MZALLR D
BBIO—TRU/RETSA4T—(E. AEADEZHIKBEZESNPT—
H—. THEHLEUTITRINDIEREFED
(1) BRIFES 1 TRENDEERSIP, BEES1 (dbSNPT—4EA
—AXID:rs3754211, AFEIIEG) ., 2405 (rs37542
10, THKIEG) . 5874 (rs16832604, GEIXA) . 7
121 (rs2305814, CE=IET) . 8494 (rs753200
8., CEfzlZA) . 18980 (rs1673160, THkIXA) . RV
23252 (rs771205, TEIEC) TRINDEE;

(2) BHIES 2 TREINDIEERI R, EEFES2355 (rs11568
1947, AFKIEG) . 2569 (rs6658925, GELIZA) .
3897 (rs2105117, AEKkIEG) . 8196 (rs10535
90, CFLIET) . 9510 (rs548252, TFf=IFC) . 136
43 (rs4983133, CE-I¥G) . 15387 (rs1970283
. CEIEZG) . 15708 (rs1001834, AF/IEC) ., 160
17 (rs11205018, GEIET) . 17106 (rs54541
8., TE#IZC) . 17453 (rs12116609, TEIEC) . 1
7579 (rs526099, CEEIET) ., 17634 (rs52596
O, AFHIET) . 26924 (rs4845443, AFFIEZG) . 28



WO 2011/043330 64 PCT/JP2010/067441

383 (rs569032, TFIFC) ., 831275 (rs528427
. CEf-IFZG) . 31301 (rs478926, TEHIEG) . 3165
3 (rs1337338, AFf=zlE&G) . 31903 (rs6587681
. TEIEC) . 832209 (rs1856120, AZIEG) . 331
99 (rs474086, TEIFC) ., 33822 (rs578382,
AFE]=IEG) . 34100 (rs549044, TEIEZC), 35791
(rs1123567, AEIXG) ., 36884 (rs1538083,
GElIZA) . 37072 (rs1538082, GZlIZA) . 3736
5 (rs7532535, AFkIZT) . 37613 (rs7518654
. GEf=IEC) . 38062 (rs533917, GEI-I¥A) . 3906
3(rs564107, TEIFC) ., 46580 (rs75306009,
AEI-IEZC) . 49618 (rs4240885, CEFG) . 5016
4 (rs4240886, AE=IET) . 50278 (rs4240887
. GEIZA) . 50662 (rs6687126, GE=IET) . 508
22 (rs6674451, TEfIEC) . 50981 (rs755076
9, AE/IEG) . 51133 (rs7529157, AFFIEC) . 51
263 (rs1988805, GF/IET) . R51397 (rs752
9441, TEIEC) TRINDIEER ;

(3) EEHEFS I TREINDEERID, BEEES2509 (rs1120
5072, GET=[FA) . 5167 (rs3753453, THEIEC) .
8449 (rs3737859, TEfIEG) . 17598 (rs3904
414, GFF=IEZA) . 18481 (rs12074783, THIFC)
. 20891 (rs3908717, CElIlEZG) ., 21734 (rs39
04415, CEEIEZT) , RU¥23382 (rs11205079, AZE
T-IET) TREINDHER

(4) BBIEFS 4 TRSNDEERID, BEEES1 (r s1683471
5, TF/IXC) . 3308 (rs12022319, CEIET) ., 47
15 (rs4845490, GEfIZA) . 4985 (rs4845491
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[0118]

[0119]

. CEIIXT) . 6354 (rs3737861, CElI¥A) . 8553

(rs16834728, CERIFT) . RU8818 (rs484549
2, CEIXG) TRINSGEER  GHUIC

(5) EEHEFSS TREINDERERIGD, BEEES1 (rs1854779
. CERIET) . 540 (rs16834751, CEF=IEZA) ., 759 (
re4523473, CEfIZT) ., 1007 (rs11205131, A
FEG) . 1018 (rs7528862, GEIZJA) ., 1075 (r
s7517189, GE/IXC) . 1939 (rs2229496, GEI-
FA) . RUB440 (rs913996, AFIEG) TRINBIEL,

FURELLE, AEAOHEARERVEEZAEZEL T Y MIAHVDS
NBERBITO—TRU/ RETS543—1%, BIEE 1 TRINDEEET
., BEFES 7121 (rs2305814, CEIET) TRINDER
. BBIES 2 TREINDIEERSIF, BEES8196 (rs105359
O, CHIET) TRENDIEHE, RIIFES I TRINDIEERSG, BE
#E5167 (rs3753453, TIZC) ., 8449 (rs3783
7859, TEHIEG) . 17598 (rs3904414, GFEIIFA)
. k020891 (rs3908717, CFIFG) TREINBIEHR, A
NES A4 TRINDEERI G, EEES 6354 (rs3737861,
CHFIEA) TRENDIEERE, RUESIES S TREINSEERFIP, BE
#BE759 (rs4523473, CEIET) ., 1939 (rs2229
496, GERIEZA) . RU3440 (rs913996, AFRIEG) T
TINBEREEZET,
FROSRRMDERXEFTIRBEIO—T L LTIK, FRATISHIKRH

EITIH LT, EERBMAITOVTOThA—ADT JILDOEREEFT 5%
ERAWSGIELTELHL. BE7VLERETNICHET HEEEZFT 5 214
DRBZERANSZELTESD, BH. EREM VR—F—ZKICERASI L1
A—F—TO—TIID2\TIE, FRBLEOEE (Thabb, 3’ KKEDER
) [FEEDEBETEKLY,
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[0120]

[0121]

[0122]

[0123]

FAEACHERARERVEFZAEZEC T Y MIAVOWAREETD—T
RO/ RFTZ74T—E, DNATHS>TELERNATH>TH &KL, Fi=,
1XRETHO>TEL2ARHTH>TH &\, 2XHDZEIX2KEHDNA, 2
AERNA, DNASRNANS Ty FOWFNTH>TH &KLY, LB
BIO—JTRU/XETS47—&, BEERIOERICESNT, HIZEH
BDXY LAF FEREICE > TEERICLEN>THERTHIENTES,

EEBEITO—TRUY/"EETI743—1&, ELFEIC (HBHLNTETEE
THNIERELKET) K LITELLRRER Bl TERXAY I 7—%
) RITESIRE (Bl 2~20XRET1~50uMF) £G5HK5ITE
L., —20CTRETHIENTED, AXRADHEARERU LS
BEETHy ME, FARATIHISUBRHERICHEC T, BRAEOERICHER
DS, BIZIENA T)EA FAE—> 3 VRIER/NY 77—, KELEE
REDT-HDER, 1Ny IT7—RUZTOMBELRE, EHARE. 28R
HARE., BoVICENLEDOREOFIECHELZHRESFEHEHLE LTS SIS
BATLWTHELL, fIZIE, ZRERVEZAEZEL XY A TagMa
n—PCRZEICKDIZEBRHATHIGSICE, RAERUVERAEZED
FyhlE, 1TOXPCRRIGHEEK, 10xXxMgC I,KA&K, 10XdNT
Ps/KiB&®., Tag DNARJAZ—E (U uL) FZEHITEL
ENTED,

FAEACHERARAERVEZAEZEO XY MME, EBRRICHT HERE
MEZE GEEHMERR) OBRBRV A/ XFHIEICERT LI ENTE S,

LEDFIRTHEE LEEZRRBRRZEEETFO., TORBEDL. TOE
WMOFENEZEBREEELTELLT S, K- T. AZREERRBRLER
FRUZORBREYIL. HREOEEZERRKS A TEZRERV/ XFHET S
FODEEBBKEA TOI—H—ELTEATES, HDHLE. LBZREEY
RBEZHEGFRXEIZORFEEYORBELMERVTMET S &1L Y,
E FDEZMRREFIOFMUTIBRZTIENTED. FLHHIWVIE,
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[0124]

[0125]

LUREEMRBREHEGCFREIZOREEYORBREZFIHT L LITELY
. EFOEEBRRERHT L ENTES,

AFERIZHENT, LEEBBKI A TORERUV A/ XIFHE. HDLIEE
ZRROMATEDLELTEINMEELDIE FELTIE, HEDABOELERAICER
EESNBHIDTEGEVN, POT7RAEAFELS, BERABNLYIFELL

EERRHEI—H—¢L LTHEATIEZBRABRZUHEGTFRUZTOHR
EMELTIE, BIBES1~50VWTIANTRENDIEERIINSHEE/NT
O34 770y 0I(A—N—2 v T REGFRUZOFEBREY THNIE L
LAY, FFELCIFANXAQERF. FAM6B 3AERF. LCESAEIE
F. CRCT 1i&{zF. LCE2BiEEF. LCE2AEEF. SMCPE
EFRUIVLELGF. GoVICZORBEENINEF LN, CO3HBANX
A9EIEF. LCE2BE&EEF. LCE2AEREF. | VLEGFRUCR
CT1EETF. BoWITZDORBEDN L VIFELL,

ANXA 9ELFIE. BIFET 4 4ITREINIRIXILEF LS
BEFTHY., TOOI—KFTBHANXAQR NV EIF, BBIBE45(TR
ENDT7 I/ BEINSERINS, ANXAIEBELGFIE. HILIILIKEF
MY VBEREI VNV ED—BE LTHRESIN TS (Nguyen VT et al.
J. Biol. Chem. 275(38), p29466-76, 2000) ., LExEMLFIE. NCBI®D
BEFT—E2R—XIZBWNT, GeneID:8416I2&YF7TO—FF
HIENTED, BRELTIE. 2HOEGTIREOFEIILY., BT
CEMTED, ANXAQARAUNRVEIL, BIBEB44ITRINDIERIRXY
LAF ENSHDBEGEFEREASBDIILICE - TRBIIENTE, -
FNESALITREINDT I/ BEIIFWMICKE> T, —MBHGILEESRIEIZE
S>THEFTDHLELTED,

BEREHICTT LI, BEAADKEEFLESEEBDEZERIBIC
BITOEGTFRREBTLIZECH, FECEEFRLEBLTIEERTIERA
NXAQEBEEGLFOREENFEIZETLTEY., £HLIIUNTHIFDELS
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[0126]

[0127]

KREELERZRETOIVMEDOEREIZE >TLEENHEBEINDIELEANXAD
BIZFORBEFIEMT 5,

L CE 2BEGFIE, BIBES46ITRENERIRXILAFENLLD
BEFTHY., FOO—FFTBHLCE2BFU/N\VEIIL, BIES4 7T
ENBDT7 I/ BEFHINSHERINS., LCE2BELRFIE. REMBOKR
MEBREICEWTRIRT S ELGTFELTHRESN TS (Jackson B et al.,
J. Invest. Dermatol. 124(5), p1062-70, 2005) , LE%EMEFIL. NCB
I DEEFT—EARA—XITHWT, GenelD:26239I2&kYF7TA
—FFBHIENTEDS, BREGRTIE. PHNOBEGFIRIEOFEICELY., B
BTBHENTES, LCE2BA VAV HEIL, BIBES46ITREINBHR
DX LAF DRI EBGLFERBTEIETLSILICE>THLAIIENTE,
FHRINEFES 4 7TICREINEGT 2/ BEIFERICHE>T, —BROGILEER
FBITE->THEET S ELTED,

BREERAICRT LT, BAADKBEBLFEEFOERERIIC
BITOEGTFR|EBTILIZECH, FECEERELEBLTIEERTHEL
CE2BEGTFOHRBEENEAEITETLTLS,

LCE 2 AEBEEFIE, BIBEZ48ITRINDIRIXILAF KBS
BELEFTHY., FOO—FFTBHLCE2AFZUNVEIIL, BHIES 49T
ENBDT7 I/ BEIINSHEREINS., LCE 2 ABLRFIE. REMBOKR
MEBREICEWTRIRT S ELGTFELTHRESN TS (Jackson B et al.,
J. Invest. Dermatol. 124(5), p1062-70, 2005) , LE%EMEFIL. NCB
I DEEFT—ERA—XIIHWNT, GenelD:353139IC&kY7T
O—FF5IENTED, BRELFIE. 2HMOBELGFIRIEOFEICEKY.
BETHENTES, LCE2AZ VNNV EIR, BIFES48ITRIND
RURIULAF EFNORIEGFERRIBESIELICE>THIENTE
. FEANES49ICRENST =/ BREEIRRICH > T, —GILESE
BUEICE > THRETSHIELTESD,

BREERAICRT LT, BAADKBEBLFEEFOERERIIC
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[0128]

[0129]

BITOEGTFR|EBTILIZECH, FECEERELEBLTIEERTHEL
CE2 ABIGTORBEENEEITETLTLS,

I V0LEGEFE, BIBFEESOICRENSGRIXILAEF KoK SER
FTHY. TOI—FFTBIVLAVAYVEE BIFESS1IIRSNET
/BB OERSNS, [ VLEGRFIE, REMREOKRRSILERICE
WTHRIRT DELEFELTHRESNTLVS (Eckert RL et al., J. Invest.
Dermatol. 100(5), p613-7, 1993) ., HEKELFIE. NCB I DELEFT—
AR—RIZHEWVWT, GenelD:3713I2&kY7TO—FFBHIENT
EdH, BHEGFIE. PNOEGFREDFZEICELY, METHEMNTE
b5, IVLAVIRYER, BEHINBESSO0ITREINIRYIXILAF MDA
LEGFERBEAIBLIELITE>TRHRAIZENTE, F-EHFESS 1R
SND7 2/ BEIERICH>T, —BRHUGLEEEREICE > THEHET S
EELTED,

BEEEBIRT LT, BRANDKEEELFESEEEDERERIRIC
BITOEGTFR|EBITLIZECH, FECEERLEBLTKEERTIV
LEGFORBFENFEITEMLTEY., LM 7A4VIDESI G EEEL
ERZETOVEDEREIZE >TLLEEEIEESTNEE T VLERFDOHR
HEMNEMT 5,

CRCT1EEFIE, BIBSS 21TRINDIKRIXILAFENLED
BEFTHY., TOI—FFBHCRCT 12UV HEIE, EHESS IR
ENDT7 2/ BEFNNSERINS, CRCT 1ELGFIE. REMEBOKREK
MEICEEET 642 UV BEEI—FTHELRFELTHRESN TS (Maren
holz | et al., Genome Res. 11(3), p341-55, 2001) , H“EEMEFIE. NC
BlDEGFT—EIR—RIZEWNT,. GenelD:54544(2&kY77T
O—F95IEMNTED, BREGRTE. DHOEGTFREOFEICELY,
WEITH_ENTESD, CRCT1E2UNVER, BIFESS 21CFREhD
RURI LA F EFNORIEGFERRIBELIELICE>THRIENTE
. FEHESS IICRENST I/ BREEIRRICH > T, — kG ES
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[0130]

[0131]

[0132]

[0133]

BUEICE>THRET S ELELTES,

BEEEHICTT LI, BRAADKEEEFLESEEEDEZERIBIC
BISEGFRI|EBTLI-ECH, ECEEREERLTIEERTCR
CT1EGFORBRENEBEICETLTHY., FLIANTHHTDLS %
BEECEREETIMENDREICE >TLLEENKESINDECRCT 158
EFORBEENEMT 5,

(1) EZRRIA TERHERUV/ RGHFETDHDRYXI LAF KX
—h—

FFERICINE, EEBBRIA TERERV /RIFHET 5-HODT—7H
— (BEBBKREATOT—h—) &, ARAOEZBHRBRZEECTOEE
RINEFT IR LAF FRIEZDHARIXILAFRTHYED,
FlZIE, ABBADEEZBRKIA TOIT—h—E LTIE, ANXA9EETF,
FAMG6 3AERF. LCESAEIRF. CRCT1iEGF. LCE2BE
ZF. LCE2AERTF. SMCPEGFXIEI]V LEGFOEERIIMND
BBRIXILAF R, FFLLIE. ANXA9EEF. LCE2BEET
. LCE2AEEF. 1 VLEGTFXIFICRCT 1 EETFDIEEESIMN S
BRIV LAFER, KUFELLIE, BEIHIES4 4., BIES 46, B
EE 48, BEHEBEESOXIIEFINESS 2 TREINDIERRIINSH DR
XY LAF R, b ERBENGIERRIINGHEEIRIRX I LAF R, B
VIZTNLDERRY XY LAF RHEF SN,

Ff-. AEAODEEZBK I A TOT—h—IZ1E, LEEBAHNGEIERERTIH
BIEARYRX Y LAF ERIEZDEAR XY LAF FOBERFIIH LT
SHICHENGERICHIERERIINSLEIEEEDHDDLENTE S,

EERIRY LA F FRUZOHEMABHEIE. F4—FNHEOMETEREHADT
—H—¢ELTHERSATH, A EHOMETEREADT—A—LLTHE
AENTH &L,

BARIXILAFFELTIE, ARADEZBRBRZHELCFOEER
FIRF I EBHMGTEERINSLGER XV LAF FITENT, flz
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[0134]

[0135]

(£, EfET S 1 5IBHELULEORIEFTHLDNEFLND, BBRRYRXY
LAF FORSIE, TORRFRICHELTEERET S ENTESL,

(2) EZERIA TOR—H—%BESTELHDTIAI—RUBHI—
h—zEET S0 To—J

AFEHDEZMIRBRZHECFOEBERSIX(F Ch & BMEAEIEER S H
SIBRYRI LAF ROEBARYXY LAF Rk, LREZRKZIATD
T—h—%BET 20D T343v—EHYED, IFELLE, To317—
. ERIES4 4. BEHNES46, iEHES 48, BBIEFESS50HLIEE
F|FESS 2 TRENDIEEFF., RIEIh i EMBHENGIEERSIINSHE LR
DX LAF R, RZFINLDEARIRX Y LA F FEEBIET 5,

F-. AFEAOEEMRBRZHECTOEERIIN(E Ch EEBMTIER
BEIMBEEIRIXILAF R, RIFINoDEBAIRIXY LAF RIE, L
HEBBRKIA TOT—h—%5BHT 50T —TEHYBB, iFFEL
(I, 7o—J1&, BIES4 4. BIHFES 46, BEIES48. BINES
50& LLILERFNES S 2 TREINDIEERS., X(EIhs EMEEHHGIER
BIHIMNSHEEIRIRXRILAFE, RESNLDEAR) XY LA F FEHEY
35,

ThHHE, ANXAQBIEF, LCE2B#EERF. LCE2AEREF. |
VLEGEFREFCRCTI1EGFORRICE>TELERNAXEENICH
EXITERIRXYLATF FEREMICRELERT 5-00T54v7—, XI&
ZRNAXIEZENIZHXRXRT BDRIX Y LA F REHBENIIRET 5-HDT
O—TMNIHhITEET S,

BEMICIE, /—Y>TAv ki, RT—PCR&E, in situndg
TYE—HE—2aVEED, REEGTFERENIIRET 2 AMDFAEICE
WT, BEICH-TTZAI—XIETO—TELTHRAT R ENTES,

T53A4T—¢ELTHRHWRIGE., TOEERITEE 15~100EH, FF
LLIF15~508&, FYIFFLLIE15~35BETHLIDMAFELL

[e]
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[0136]

[0137]

[0138]

FERETO-—JTELTAWDIGEE, B 1 5EHEME, tFFELIX1
5~1000iF&, KUIFFELLIF100~1000BENEEREETS
LONEITS5ND,

CCT IBEMICEHET S L1k flzE/ —HoTJoy MRIZEWT,
BEHES 4 4, BEIHIES 46, BELIHES48, BIFSS0EL CILESHF
B 5 2[TREINDIERRIIRE N & BHENGIERRIINSLGEEIRIX I L
TF R, REINSDOHBRRY XY LAF EHABHEMICRETES L., &
HIZAERT—PCREAICTEWNT, #BRIRXI LA F EIFEMBICERS
NBZEZENML, LEREMRIEERYHIERINES 4 4. BRIFES46.
BL5&ES 4 8., IIESS 0B LCFEFIEFESS 2ICRINHIBERTIXI(E
CNEEBMTIEERINGLEERYRX I LATF R, XIEFThoDERHRY
XOLAFRTHAHALHTEHILEEKRT 5,

BLSlES 4 4, BBIFES 46, BLHES 48, BEHESS0EL CEET
BEE S 2ITRINHEEFRIIR(F N EBHENGIEERIMNSGEERIRXY
LAF FOEBRAR) XY LAF RiE, LERIBFSTRENSANXAIE
Z¥. LCE2BiERF. LCE2AEGF. I VLELRFXIFCRCT 1
BEFOERERIELEIC, flZEpr imer 3XERYEZ—NTIOD
VIR TFITHITHATEENTES, BondT543—XIF 7O
—JDREHEF D L (VL E BB E—HICECEHINE T4 —X
F7O0—JE L THELE D,

(3) BEZBRIA TE#BRHERV / RGHFTD-HDRYXRTF I —%

ERICHE L -EBRRBRZHEGTRK. ChOoDBELGTFOREEY (
EERRBRZIBEGTICTI—FENDEF NV E, XIEZNICEHET SR
RIF R, HBIVWEENLDHARIRTF R FE, EBBKREATO<T
—Hh— RURTFFR) LBYEBS,

Bl ZIE, EERREYMELTIE, ANXA9EIEF., FAMSG 3 AEEF
. LCESAEEF,. CRCT1#EIGF. LCE2BE{IEF. LCE2AE
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[0139]

[0140]

ZF. SMCPEIEFXRXIZIVLEGFITI—FENE3E2 R VETHD.
ANXAZRUNRUE9, FAMB3ARUNIE, LCESARUINVE,
CRCT18V/IN\JE, LCE2BARV/INYE, LCE2ARVINVE, S
MCPARUNYE, RUIVLAUIVE (HBHWLNE, ANXA9, FAM
63A, LCES5A, CRCT1, LCE2B, LCE2A, SMCP., &
UIVLEDBHT D) . RUCKHLICEHETEIRIRTF R, BoUVITZED
HBARIRTF KHAZEFLh, iIFELCIE. ANXA9, LCE2B, LC
E2A, IVLRUCRCT1, RUIMLICHERTBRIRTFF, 45
WIZZDERRIRTF EHBZEF 5N D,

FYIRFELCE, LRERTEME. RIES 44, BINES 46, BEIHIE
548, FBIEFESSO0ELLEEFFESS 21T RSN ABEERIMNLEHR
DX LAFRIZES>TI—FEINE32 NV ETHY., ToITFFELLE
. BBHES 45, BEHES47. BINES49. BEHIESS1EL IR
BES53TREINDT I/ BERINCLHEDIAVINIETH D,

T, LERREYICE, BEHES 45, RBINES47., BIES4L9,
RINBE5 1 ELLIFRINES S SITRENDT7 I/ BEFICENT, 14
LLEHEDT = /BARE, EMIXIEIAMENET 2/ BREINSGTY,
BOBEHES 45, BBIESA47., BBINES49., BBHIFSS1EL LR
FIFEESS5 ITHRENDT 2/ BEIIMNDIGEDZ N\ E ERFDEMENHE
BEEET O VNVERV/ RIEAEDREFZNEEETTH2 00 E (
WhHHBANXA9, LCE2B, LCE2A, IVL, XIZCRCT1®
HEY) L883hd,

CCT, AFEDEMFHREEZET S22 NI EELTIE, ANXA9,
LCE2B, LCE2A, IVL, XIZCRCT 1 &4E{LFEMRILEESH
BEEICEWTREIEDE VNV BEFEIFLIENTESL, T, AEDREF
HEEEERAT AR VAV BEE LTI, BEEEMH ST ZOHMAEICES T
HEDRERIGEZREL, DDANXAQ9, LCE2B, LCE2A, IV
L, RIZFCRCT1IIHT IMAKLEBENICHEETIRNEFTTH2 /%
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[0141]

[0142]

[0143]

[0144]

BEHEITFHIENTES,

BHE, T/ BEREOER. BAHDIVIRRERET HIERE, L%F
[CRAfMDaYEa—427045 5L, HlZIEDNA Star software#FALNVTRHET
CENTED, BIZIEEERE. BEMITE, 27 /BDO10%URATH
D, FELCEETI/BOS5%LUATHY ., SHITFELLEFETI /B
D1%URTHD, FHEBRINDITI/BIET. 20\ VEOBERFOR
mAD, TI/BOBE, B, ANAM. BUKE, Skt BRERFCE
WTEBAIDT7 S/ BEU-HEZEBIEIT7I/BTHLIEMNFELLY,

MARYRTF FELTIE, AEADERBBKRBRZHELFICI—FSh
57 3/ BES (PR, BIES 45, BHIEE4 7. BHEFES49. B
5|FS 5 1 XIFEFIFES S5 IR 7 =/ BERS) AL ELERT D
57X/, #FLLIE10~1007/ BB EIRIRTFLETH-
T, . ZRADCEEMRBRZHEGCTFOREEY FIAE. ANXA9, L
CE2B, LCE2A, IVL, RIZCRCT 1) LREDEWEMIHAE
U/ REEAFEDREZHEEEZRTIRIRTF RBZEF LN B,

ARADEZBRBEZEEGTFICI—FEREIRIRTF RE, SZHEE
BIKEZEECFOEERIFERICESONT, DNAYO—=VH, £735
A ROBE, BENDISVRTIV 3y, BEGRADEERVESR
MNoDE N EOERIIRDIFEICEVEEIIENTES, CNoDBRER
. DEIDAE, BHIZIE, Molecular Cloning, T.Maniatis et al., GSH Labor
atory (1983), DNA Cloning, DM. Glover, IRL PRESS (1985) ) ZF(ZEE&H®D
HEICELTITIZENTES,

BE{RKMIZIXF, ANXA9, LCE2B, LCE2A, I1VL, XIZCRC
T1Z23— RSP EGFHIRENEIMRPTHRETELIEAMZIDNA (
REANVA—) ZEEL, ChEEIMBRICEALTREEGRL, ZBERKR
BEAZEELT, GondEEYN L, BME VRV EZERT S5 &ITE
STH/BIIENTES,

Fl-. ARAOEEZBRRBRREEGFIZA—FINERIRTF FIE, &
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[0145]

[0146]

[0147]

ZEZMRBRZUEGFDI—FI 57 2/ BERIICHE>T, —REGEE
BREICE>THRHETSHIELTESD,

(4) BZ2BRIATDI—Hh— RYXRTFF) #EENIZRE

AFEADEEZBRRBEZEERFICOI—FENET7 S/ BEINSHELHRY
RITF ERXREZDEBARYARTF FERFEBICRHT HRAE. LEEEY
KEATDI—H— RUYKRTFF) 2B8ETE-HORKELZYEFESD,

BRI EHELIIC, i MAZANVSGZ EICLY ., HEBEEOEBRICET
BEEMKRSATOI—H— (RURTFE) BIZIE, ANXA9, LC
E2B. LCE2A, IVL, CRCT1, HELLIEZENLIZHKXT SR
RIF R, XEZDOEHARIRTFF) ORBEODEERVZOEEHOEES
BHEIT A ENTES, EFRMICE., HBRBOEZERAEFO—EZE/N\(7
TO—ETHEML, ZIWLERIIH->TEUNVEERELT, HIAED
TRB 27Oy A, EL T SAZRFLANMOBREAECENT, RERHK
EREBEIHS THERAT S LICE > T, HZEBICTFET S LEEZMRS
A TDI—h— RYRTFEK) 2BETEHIENTE S,

LREERRKS A TOBRHEARKE, EBRRKEATOT—H— (RUYAK
TFF) 2REMRETHRIVO0—FILRETH->TH, E/28—FIL
RAETH>THELLY,

InoDEE, RMOAEICHS>THET S EMNTES (Current prot
ocols in Molecular Biology edit. Ausubel et al. (1987) Publish. John W
iley and Sons. Section 11.12-11.13), EFMIZ(E, R Y O—F Lkl
BRSO TKEESFTRE LBE LEAEADEERRRBRRMEEEFIC
I—RENBT7 I/ BEINNLHEEIRIRTFE BIZE, ANXA9, L
CE2B, LCE2A, IVL, XIZCRCT1) #AWLT, HDHLIETEZE
[CHS>THBERIRTF FOBAIRIRTFREERL T, RRFDFEE
BEMICREL, ZRAEFVOMBENSEEICR>THLIZENTRERTHS,

—A. B/ 80—FIRERE, BRI TRIGEFTHEELBELLE
RRYURTF RRIIZOMARIRTF FEIVREDFEE FEBMICREL




WO 2011/043330 76 PCT/JP2010/067441

[0148]

[0149]

[0150]

. Bonhf-EiEMaE EREMRRE ZHREMS S TRRELINITY) F—
THREN 518D Z EMNTE S (Current protocols in Molecular Biology edi
t. Ausubel et al. (1987) Publish. John Wiley and Sons. Section 11.4-1
1.11),
CZTRHWLWLMBEARIRTF FELTIE, ARADEZRRBEZIEE
EFITI—FENET7I/BEERINSHEIRIRTF R BFIZIE ANXA
9, LCE2B, LCE2A, IVL, XIEZCRCT 1) OHH7 /B
FEHTAHFYIRTFRTH> T, HEMTEMELZATHILEEL
WA, L7/ BEINSEDIIVINVELRGKORERFEEET S
LEDTHHICENEFELL, BIRIE, L7 I/ BRINLLEEIIV/INVE
IFFELCIEANXA9, LCE2B, LCE2A, IVL, XIECRCT
1ERAZEDRERFEEZRELEDLER7 =/ BEIICHEOTOLRC & £ER
TH58T7I/ B, BFELLIKX157I/ 8, fYFFELLIEZ207 2/ BH
SIEAA ) IRTF REZEFHIENTES,
PMNBEARYRTF FITHT AMAORERL, BECKLTEADTY
ANV FERAVTREFMRIGEEODZLITE>TITH>TEETES, B
FlFESNBEON, FOELIBT7TanNY M, 2840 7221V b,
KEBIEZILEZDLDEIBIRZIILTIL, iKITYVYLIFY, Fo=
VORYAIL, RYT=A2 RTF R, GHEAF, F—FR—IL) Ry A
EVFIURUODZIMATI/ DL S GREEFEME. BCG (HILA
Y h=FSURE) R3VRNITIIDL—INILITLEDE T V2N b
NEFEFND,

(5) BEZ2BRIA TOBERY ~XIFLIF

EEBIKRZ A TORY - ¥R, HBREOEZERBEBEO—MBE/NN17
TO—FTHERL, ZCIIEFEFNAFXRHAOERBIRG A TOY—H— %46
BELT, EBBKREA TEBRERV /" RIFHETEIEDTH D, HlAIE,
EERAEICEVTE, XEADEEZBRBZMELGTF BIAFANXAE
ZF¥. LCE2BiE:F. LCE2AEEGF. I VLERF, XIECRCT
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1EIETF) . TOHEGH. XEZOBAIRIX I LA F FORBEL AL (FR
). HBOIWIHREGFICHERTH3 /0 E BHIZIFANXA9, LCE2
B. LCE2A, IVL, XIFCRCT1) . ZOMHEEY. XIXZFDEHAK
JRTFRORBEFAETT S LITEY ., EEBBRIA TERERY X
FHES Do

£, XRADOKRH - FIEFEF, HIAEEEFICENT, #<EE%
BWETOIEERVLHMAZERELGRIIBTH. R<{EERENDEEX
EZDRREZHETHLICHFERINS,

[0151] 1) &EA&AHH

CCTHVLNIERRMIE, HEREDO LRREBNIT ERRME, Flx
FEZERBOREEDARADEZRRBRZHESRT BIZILANXA9
BfzF. LCE2BEEF. LCE2A#&EEF. [ VLERGF. XIECRC
T 1EETF) ZRBARGHRBZECHEB. ChoBBEMoRRENERN
AL LR ZENOMLEILICHAE ISR XY LA F FXIGEEMERN S
RAEINDZVNIETHD, ChHDRNA, RUYXYLAF RRUZ Y
NOBIR, PIZTHBREOERZRERBO—MENAF T —ETHEIRE, B
FHIR-OTHARTHZENTES,

[0152] 2) I—H—DBHERY/ XIFBIE

T—H—OBEERVBEL, AERRE L TAHAVWSERAMOEEICEC
T, ERMICIETREDLSICLTERESN D,

(i) BIEMZOEFRREHE LTRNAZFAT H5E
AREMELTRNAZIATIHEEIE. ZRNAFDOLEXFKADEE
BIKEA TDT—H— RUYXILAFER) [ HIZIFANXAQEREF., L
CE2BiEfzF. LCE2AERF. | VLERF. CRCT1EEF. X
EFZDEAR) XY LAF FEDRBELANLEBREL, BETEHIIELITE
TEESN D,

CCT, LRY—H—ORBEDAEE, BARMICIEK, 7k LI-KEHAD
T—H—E,BYBBIRIXYLAF FEEIRT 510D T4 T —PHEENR
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[0153]

[0154]

XY LAF RERET Z-H0TO0—-TZHNT, /—H2T0Ov ME,
RT—PCRk. DNAFYTHEITE, in situndJUd4E—23
VIENEFORIMDAEEITI CEIZEIYERTES,

/—¥r70v MEZFIRTSEE. ARADTO—TERNSC LITE
52T, RNAFDLEY—H— BIZIEFE, ANXA9ERF. LCE2BHE
faF. LCE2AERF. 1 VLERF. CRCT1EEBEF. XIFZDHRS
RUXILAFF) ORBOFERUVRERLANLEZRE, BIETSHEMNT
R

BHRMICIE, FTTO0O-TDNAZKSHERMTER (32P, 33P% : R 1
) EAMEFTIRET S, RWT, BonbFHERET—H—ZEEITR
DTFAOAUAVTLIUFIZIF I VAT 7— LI-EREOEKRBEBEBENR
NAENATNEAXEEDH, TDH. BHEShRHEKEET—H— (DN
A) ERNAEDZEHE, FHRET—HI—OFHY (R1, BAYE
%) ICHET ST FIILERGHEREER BAS-18001 1, EX 7 4 JLLHE), #
ABRHBFTRE, AETIAEEFIRTHIENTESD,

F7=. AlkPhos Direct™ Labelling and Detection System (Amersham Phar
amcia Biotech#t &) ZFWNT, %A Fa—JILIZK>TTO—TDNAZFIZ
BL., FREOEFEEHEDORNAELENA T A4 X%, H5%T0
—DNADIRHEMICHEXT H5L T FIVETILFINA F A *—2 v —STORME6
0 (AmershamPharmacia Biotech#t®) T, BIE T SAEZIRAT LS LD
TEb,

RT—-PCRZZFMATHEAR. AEHAD TS I—ZANT. RNAHF
DERET—N—DRBEODBERUVUFEBELANILERH, BIETEHIENTES
o BERMIZIE, FTHHRBEOEFERBRERORNANGEEICH>TcDN
AZREL., ThZB e L TEAT—D—OEENMEIRTESLIIT. K
EADI—D—RYX Y LAFFOoRABLIE—RDTZ14v— (LFEcD
NA (—#) ITHETHIEH., +HIHEETAIHEH Z NI T FA4X
SEDH, TDER, BEICHHOTPCRIEZITL., Bon/-BIE-AEDNA
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ZRET S,

[0155] RS I-ZAXEDNADKHIZIE, FHRI, EAMEZTERL TS
W=T54X—Z2AVTLEEPCRETI CLICE>TEESNAFH K
EHDNAZRBRETSEAHE, EESN-ZFAEDNAZTERI>TH1OY
AVTULUEIZNS VAT 7—3ET, BELIEEI—H—%2T0—T¢&
LTHERALTINENS T EA XESETHRHETIAEZETHNSZENT
Th. ERINT-RBE_AREDONAEYMET O LY 210031 F 7+ 5 4 H(
MAT7 T T4 AV RATLIRE)ETRART S ENTES, F£1=, SYBR
(& $X®1E) Green RT-PCR Reagents (Applied Biosystemstt&!) T 70 k
O—ZHE->TRT—PCRRGEEAR L. ABI PRIME (EHEHR) 7700 S
equence Detection System (Applied Biosystems #t&!) TRISEE# T, &R
EMEBRHTHLETED, finndRT—PCREZAWN:, HEERN
ABRDAERADEEZEBKIA TOT—h— (RUXILFFF) OEBELA
DS, AIEICDOWNTIE, ERGICEFERT 5,

[0156] DNAFvYTRFZFATHEE. ERHEADDNATO—T (1 XHEHXIF
2A8H) FHYMIFEDNAFYITEARL. ChIZHBREOEAREEEX
DRNANLEEICE>THEENT-c RNAZNS TYFAXEE, B
SNEDNAECcRNAEDZAEREE, FEAOI—H—RIXILAFF
MORABHINIBEHITO—TEHESIE T, FRHADI—H—OHRHEOFE
RURBRLANILZHEE, BIETEENTES,

Ffz. LEDNAFYTELT, FREDT—H—DRBE L NILERH,
BETREGEDNAF Y TERAVNS CEHTES, BDNAFYTE LTI,
il Z [LAffymetrixttMDGeneChip (FEZEIR) Human Genome U133 plus 2% %
(FHIZENTED,
[0157] (i i) BERRDEREHMELTEUNVEZRAVNSGS
AEMRELTREUNVEZRAVGES., ARADHAZ EREM &2
S, BERARICKEE L-EARHPORRBADEZRKEIA TOT—H—
(RURTFE) . fIZIEANXA9, LCE2B, LCE2A, I1VL,
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CRCT1, XFZDEARIRTF FEHREL, ZDE (LRL) ZAIE
THEITE>TEEESND,

CCT, BUNVERAEDAEIL, 7z RE270Y MEFORAMDA
FZERAVWSZEICKRYTITENTES,

[0158] =wxXArT0Ov MEF, —RinkéE LTEREAOREKZAVHR, =X
mikE LT 25 | FOMSMHERLTR, BAME., F—XZ3T 1 variLF
U4 —t (HRP) FOBRZFTHRBEL-—RIKITHEST SMEZTAL
T, ZO—RREZEHEL. ChoFREMEBREDO LT FIILERHFREIER
. BARHBETATET S ELICK>TERETE D, £z, —XRinkE LT
AFEBADIAEA V=%, ECL Plus Western Blotting Detction System (Am
ersham Pharmacia Biotech #t &) #FAW\T, &% 70 Fa—JLICiE>THRHEL
« RILFNAF A A—2 % —STORM860 (Amersham Pharmacia Biotech #t&)
THETAHZELTES,

[0159] 3) EEWBIKZ A TDHIE

EEZBIKRT A TOHEE, LRITK>THE SNz, HEREDOERFRIC
BFBERFERI—A—DOLARIL BIZE ANXA9EIEF, LCE2BE
foF. LCE2AERF. [ VLERF. XIECRCT 1 EEGEFDELFH
HLAR)IL, HBHAWNEIANXA9, LCE2B, LCE2A, 1VL, Xl&C
RCT1DESH) %, F{EEHDHZLANILLELEKL, MEDEVNEFHE
FTHEIZEDTITICENTES,

[0160] #HEREOERBHLFECELEETDERHAHLEOBDI—H—FRIXI LA
FRRIERIRTF FOFEBELARNLOLEE, HREOEFRRHMLEIELEE
BEOEFRRAMZEZRRELE-AEZLITLTITICETERTES, Ff-, i
TLTITHAGLKTH, B8 (DhadEdb2, FFELCEI3RE, FUHFERL
IFsPL) DFLEEEZDEBZRAVTY—REEGHTRAELTELN
ERX—h—RUXOLAF K (ANXAQHEEF,. LCE2BiEREF. LC
E2AEEF. 1 VLEREF. CRCT1EEF. RIFZFOEHAKRYXI L
7F FE) OBEGEFRRLALXET—H—KRIRTFF (ANXA9, L
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[0161]

CE2B, LCE2A, IVL, CRCT1, XIZFZDEARIRTF FZH
) DEBLANILOFHEREHAHTEEZFORDTEE, ChzktE
EEZBDI—H—HRUYX I LAFERIEKRIRTF FORBELRILELT, #
BRECRTAIAEENDLRICANSZENTE S,

WEREDEZMIRZ 4 TOHIEE, ZBEHRBEOBBIBTET—H—7KRY
XOLAF K (ANXA9EIRF., LCE2BIE{GF. LCE 2 AERLRF.
I VLIBfZF. CRCT 1EEEF. RIFZFDEWARI XY LAF KE) DiE
BEFRERRELANLET—H—FKRIJRTF K (ANXA9, LCE2B., LC
E2A, IVL, CRCT1, XIFZDEWMARIRTF FE) ORELANIL
Z, F<EEEDENL LR L-GADEMXTHLODEE BIZIE 26
LlE, FERLCEIBUEZVOREDGNIE) ZHRIBFEELTITIZENT
x5,

BIZIE, BEREDANXAIBGFITANXAQZUNIEDRE LA
IDELEEZEDENSDLAIERTLBTRIE, REREECEES
THHEHTELD, FREENRET B LM EEDND,

FHIZE, BBRENDLCE2BEIGFIIEILCE2BE VNNV EDHRR
LALDNESEZEBZEDETN LD LALIZLERTORTNIE, ZWEBREIXCE
EETHIELHMTEDON, FESEENRET S LM EEDND,

FHIZE, BBREDLCE2 ABGFRIEILCE2AZ VNV EDRR
LALDNESEZEBZEDETN LD LALIZLERTORTNIE, ZWEBREIXCE
EETHIELHMTEDON, FESEENRET S LM EEDND,

BlZIE, HERED I VLEGRTFRIXI VLAV EOFHEELANILMNIEL
HEEDZENLDLANLIZERTE TN, ZEBREEIEEETHDS L F
BiCEBh, BESEENRET DI ENTEDLND,

BIZIE, BBRENDCRCTIEEGFXEICRCT12UNIEDRER LA
IDELEEZEDENSDLAIERTLBTRIE, REREECEES
THHEHTELD, FREENRET B LM EEDND,

[0162] 7. FEE7
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[0163]

[0164]

AEBADEZHREZHESNPI—H—IHET HIERETHRIBEL &
[C&>T, EARDEZRRKREZRGT TS ENTES,

Thahb, AFERTEL, BROEREROAGH A EERET S, —BH
[CHEWVT, 4FAZE. ZFENTERBRKEZASTLIEAEMAEZTHY
7. XEMOERMEFICL>TITONED, GH. REHEIIENT, T3
BEN] LF. BEERTA. THEOLBARICEDIARADLETAEEEHL
BETH5,

LEAERIE, ERICHBLE-ARKADEEZBRBZESNP I —H—IZL
BT OEEEFEMILEIILICK > TERTES., ERMLEFERE LTI
FEREMAERTEIHETHNIEHITHRBINT, HELXMDAERVT
KRAFSINBIFENVNVThEFERATESA, FIZXE, EEFHRBZZMAL
AEENETF N D,

HHEWNL, ZRADGEZMIKOMAI AL, EEBBROAEH BIAE, <
HELBEOMHREEZDO YV —Tk) ZEETHE FEEZERTICHIT
SAARADEZHKBRZMECTFORREHET S LICLYiIThh b,

BIZIE, CEEPHBEITHOANIIHLTIE, TORBELNEEORFYIZH
543 EEMREZEELRTF. BIZIEANXA9ERF. LCE2BERF
. LCE2AEEF. XIFCRCT 1 EGFOREEFEHVIRET S
EIZ&kY, KEEDBELNFITEZENTEDS, HHWLIE., TORETEHL
HEPCHEORBFYICHFE T HEBBIRERZMEGT. FIZIL1V LERGTF
DRERI|PEBEEFTTSHLITELY, CEHEEOBELNMHENT LI ENTEDS, —A
EOVI—TJEZLACKHLTIE, TORESEEDOHBEORREIC
FE5THEZHREZHEGT. AIZE] V0ILEGTFORREFTER IR
ETDHIEITEY, VI—ThEHRBXIIRES LI ENTED, HHL
&, TOEBEHIEEORBFEIIFS T LEERRBEZEELRT. HIZEAN
XAQEIEF, LCE2B#EEF. LCE2AEGEGEF. XIECRCT 1i&E
FORBEMBETSALICEY ., Vx—TEERBEXIRESEDHIIENT
x5,
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[0165]

[0166]

[0167]

BlZIE, CEEDBELNFITHHEEICIE. £ FEZBERIBICETSHAN
XAQEIEF, LCE2B#EEF. LCE2ABGFIXIECRCT 1E&EF
DRERBLANILE, FCEEBIIBTSHRELFOMRNAFETELALLE
[CFNIELL, BIZIEHI~1 0FBULEICTThIELN, —A, Vz—Tit%
REFTDHEEBMET DIHAICIE. ANXAQERF. LCE2BERF
. LCE2AEIEF. RIFCRCT 1 EGFOHEELANILE, FLEEEIC
BITEEKEGFOMRNAFEEHELANLEVIELS, FIZEFH3~10FBUT
[ZFhiE &y,

FHIZE, CEEPBEZNMF T HESICE, £ FEEZERBIZE TS
I VLEGFORBELANLE, EKEEFICHITHOLUZELGFOMRNAK
BWUANILLTF, HIZEH3~10FUTITThEEN, —A, Vz—Tt%E
RETDIEEEMETSHHBEICE. [ VLEGTFOERRLANLE, EHE
EFHICBITALUREGTOMRNARBELALLIYEL., fIZEH3~10
BLLEIZTRIE &L,

EFEZERBICESTHEERABRIUEECTORBEOMG., FEXILE
&, BEICRNMTOI ZENTES, BIZE, ERFMSICE. 7oFeY
AXYLAF RIZEDAE, BIZAIEMRNANSDEIREBEET 5 4EFIC
FAHFEMN, FLHFEXEREITE, TMILARI S —FITLDELFEA
FICKY EBHRBRIMECTERB S OLFRENETF NS, £-, £
ERRBRZUHEGFICO—FEINE2 N\ EOHRRIGIE, ERMIZHEX
BLEFORREMESELIFRICKYERTE, AR /AVEORESR
DFERIREEICE, HRECTEERTESIE LM, 4RIV /VEDE L
HMZ 2 NV EERRNICEEIATOFERENZETLND,

ER7UFEVRARXRI LA TF FEMRAT HEGTEARF. BEELGTFAR
[CEWTRAWOLNEAELERIRIZITI ZENTE, FIRIETUFEORFY
XY LA F FRIFZDLEHEHEZERBBREDERNIZRET S &IC
FYARADEZBHRBRZEECTORREZHETEAE. L LIET7UF
TUOARNAZBEDFEMNHRICEAT S LICEYZMRICK 5EFERAD
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[0168]

[0169]

[0170]

[0171]

EEMRBRZEEGTFORREZHIMET 5HEFIILYERTE S,

CCTI7UoFEVARILATF R ICIE, AEADQEZBIREZIEER
FOLIEL L SBEULEDIAICRET ST v FEVRA VIR LT
K. 7UoFEUARNA, FUoFEUADNAENEENDS, FODILEEH
KIZE, BIZERRAROFAI—F, RRABADFAI—F, FILFILEKERX
REUIRXTIL, FILFILRARFT— b, FILFILRARTET—FED,
HREANDBITEXTHEATOREEZEHFSHEEAR ("Antisense RNA
and DNA” WILEY-LISSHI, 19924, pp. 1-50, J. Med. Chem. 36, 1923-1937(1
993)) NEFEN DB,

ToFEURAXY LA F FRIEEDILFENBHKE, HIERNTE Y XEmM
RNAIZHE LT, EZRABRZHEGRTORE. AL EERRBEZMEER
FICTI—FENEF NV EDHRBZHIHT S5 ENTE, M LTHES
DN B DR GEMY) ZHIHT 5 ENTES,

FUOFEURA YIRS LAF ERIEFDIL2MIESHHEEEREERRNIZE
B3 5AEIIENT, AWond7oF U RAYITXY LAF REXIEED
IE2BERRIE, FELCIEE5~200EHE, S5IIFFELLE8~251EE
RBFFELCE 12~ 20 BEDOREIEFETHIDOLETELL, ZDE
BIZH-Y, PUoFEVRAFI IR LAF RRIEZFDILEMEMREE. B
BEASNLIRELE. BER. BEFEAVTHALEINED,

FUoFEUARNAZHBREOENHIRICEATLIAEIIENT, AL
NET7UFEVARNAG, FFELLIE100EELE, FUFELLCIES
OOHHUE, S5ICIFFLLIES00EELUENDEEIEZHTEELDETH
(F&ly, £ COFEF. ERROMIBICT v F LU RBEEFEEAT DI
N VivOERU—BEFRMIMYE LI-MBICT > FE O REREFEEAL, &
HREAERNICETex vivoidx B89 5 (AR YA T VX, 1994F4A5, 20-4
5H. ATIFESE, 36 (1), 23-48 (1994). EEREZFETH, 12 (15, £8H (199
HESE) . TOSBTIEin vivoiEMIFEL . THITE. VA IILRMEA
FEHBMAVANRERVSHR) EFEVAMILRAHBBAENH S (FTEERXHK
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B8,

[0172]  EERMEBMA VAN RERVWSAZELTE, FIZAEL FODAILR, 7T
JIANAR, PT/BEE VAR, ARIXIALILA, TIIZFTIOA4ILAR
RUADANR, SVERVLILRAED DA IR /) LITML T KERF
DT UFEUARY LA F RERAATERRICEAT EHENETF LN D
o COHRTIK, LEATJAILR, PT/IANR, FT/EEIAINAREE
RAWBAEMNMFITIFEL L, FEVAMILAMEANZE LTI, URY—LE,
JRIT TV FUERENBEF LN, BICURY—LENFELL, thDFEIA
IWABMENEE LTIE, BlRIERA 904009 3V&Ek, UUBALY
YLk, TLY bORL—YaVEEEEIFOoNS,

[0173] BEFEARLFMEEMIE, LRLEFOFEURX Y LAF RRIEZED
ILZEBMHAR, ChoZEEOHBMAVAMILARUING DM ILANEASINT:
BREMUZELZEDRNLTHEIDTH D,

[0174] EZERMOEBRE~D/RE(E, AIZISEHRFNEOBELGREBET, Bk
BR, BT, SARZFICRSTERIENTE, FLEBOREICERERS
EBATEIELTED, invivOEEERERAT A5E. ELTFEARBRMIE
. BEEBRRZHEGFOT UOFEUORAXY LA TF REZETEHRTNEORE
MEDCHIC, FIZEERHMRBRIEEREFOT VFEVAXI LT FRES
BT BVAINARG Z—F)RY—LXIFERERY—LIZEEL-FRE(
TUOFADAILR (HVI) —URY—LF)ETEHIENTED, ChbHD
RV —LEEIRECIE, BBEF., BEEH., 205ERRERIENEEN
%, £, EEFEARMERMIE. LREZBRBEZEEGFOT7OF Y
AXYLAFREERT IRV Z—BEASIN-VA LA TREShT-Hika
BEBROMELTEHLETES, INLRBEREOHFDPOEDRL DE
2@, AREMNTHLIERBOREE., BEOFER. AEFICLYEERAMT
BT ENTES, BE, EERRBREREGFIINITSI7UoFEIAXIL
TF FOEZEEE, HEBRERA 1 AH-UHHO0. 0001~100mg. FF
LLIEHO. 001~ 10mgh#BAEVWLENMAICTIEREESNSGELT
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[0175]

[0176]

[0177]

niE &L,
TUOFEURAXLAFREELCL FAIAIILARG A—DFBEE, L b
OJAILRAAMELT, THEEARE 1 kgH U1 x10%p fu~1x
1015p f UbBHAEFHENLESNENTED, 7TOFEVRAXY LA F
FEEAL-MBEOESE. 1 X104 body~1x10"5#f8 b
od yBEZEREITNIEELL,

—Z VU HE) ER#T S,

BRRAV)—ZDJHEE, FIZAETEDIRICE>TERT S ENT
b

(a) AEADEZMRBEZMECFEERT IMBICHBRYMEEZRET S
I ;RO

(b) BEL-HEBEYWEOHRN L, HZREEVNBEZHELFLERITZDA
=, FIZEXEREGCTFORT H/N\T024TT0v Y LICHEET HEREHAD
EZBRBRZESNPY—H—DEEDZRZIL5—ADOLRIILEHmSHED
WHE = EZRRAEAIE L TERT ST

LEETE (a) (HEBEYEOHREIRE) TEASIhLIMERIE EFE1E
ZERAEDT / LEET., BIES 1 ~5 TRINDIEERIITRINEG/NT
O%4 77099, FEPEELEFINTOE4TITOYIIZF—N—
T TTRELEF. THELLAFKHADERHRBRZIMEGTEEATHI L
MTE, DO2ENZREICRALGLIMBETHNELS, ZOBEX BHIZE
. ERMBERUVEZMBEORN L, BERMEREXVEBYMIRORE) (TRICHIR
SNV, G, BEEFEALHBERESFE. SEXRICEVTEXRQAFDA
FERERICERALTERET S ENTES (BIRIL, Joseph Sambrook et al
, Molecular Gloning: A Laboratory Manual (3 Vol. Set), Cold Spring H
arbor Laboratory, NY, 2001, BA#MMEEZER. MMABIEEORM. 5
3hk. EfEE - AR . BIREE. 1996%) , LML, EERK
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[0178]

[0179]

[0180]

[0181]

RS DDITENEMEETFMRTERT 5-ODAE (XY U—=>
THZER) IZTBEVWT, R Y= FY—ILELTHEBICHRAT I ENTE
7o

BEINLIEHEME L, FICHBRIAGL, flRIEX, RALEY. Bt
Y. BREEY. 2RV BERURTF FEQE—LEY. LLITEEY
4TS —, BEFIM4 77 ) —OXRBREY. Miamty., MREEELSE
. REMEYESY. BEEDREY. BYHEVFOEEDLEMRITHE
BN EFSNh D,

LETRE (b) (EERMKAHMFIOERIE (CELTE, BEDZED
ZHOEES S UVEREOREDEEIRE SIS, BEOZEOEHRDE
BERUOEHRL-EEDOEELZBRETH-0O0AEE LTE, BEOEHEZE
BMICEIET5AETE L, FLAEEOEEAHBEMICERTESAE
TH&W, FIZE, BEZERMICAETSAEELTIE, PCR—SSC
P, PCR—RLFP, PCR—SSO, PCR—ASP, 4 L% +o—
HITUR%, SNaPshot, dHPLC, Sniperki, MALDI
—TOF/MSEZEDEEZFICAMOAENEF b, MENICEET S5
FELTIE, BZAMETHBENEMRT L LITE>TEHEL S BMT S
 FREEKRAMAET T SEE, EiE. FREAREOMRNAE, 2 U/ VE
BEAET HAENEFLND,

LEAZTERIN-MEL. EERROAHICEDLERBKRATH &
LTHERATHIENTE, FLABFEETCERER. EXEHNA. LHHEX
IRERESEFOEED-OIZERT I LENTES, BEICKL T, ERS
N-MEZES5ICHOEBRRABRCERRRBLEVICEERRIATHI LK
2T, FYERMIHLTEMTHORELEZBBIRATRIZMETH M
TE5,

HBWNE, LRV Y-V AR, BlRE, AERAOESHIREZ N
BEFRIEEZELFICTI—FEINEE V0 BEHRIRATREA AR TR
[2HETH, BREGFRIEIZFONVEOREBZHERELTITOICENTED
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[0182]

[0183]

[0184]

BEMIZELUTD (a) ~ (d) OIRRITKYITIZENTES,

(a) AFEHADEZMRBRZHECFRELKEEFICO—FShd5 Y
N EEFRBAREGABISMERIC, HBRYEZERSE 5T

(b) HEZMEBXITHROUZKELETFITIHEZE VNV EORRETAE
THIE

(c) (b) THIESN-RRELHHEVEITHEM S L4 TBEABRT
MO LYEELTFRITLEZI VNV EOREE L BT HTIE,

(d) (c) OFHFRICEDNT, BZRELFRITEZI VNV EDOREE
ERAOR(TEMSE 5 EBENE * ER2RKASF & L GERT 5118,

CCT. EASNAARHADERBKERZEEGFXELUHRELTFICO—
FENB2 NV EEZRBETREGHEBX EHEE LTI, HREGFRITE
ANV EEFREELTOWABXIEHETHNIEL, ZTORBEMHZ LN
. HELBMOMBRISME, A2, £ MO SEIRUEEER,. E2E8
AR (Eaffl) (. REALHR., EZ2ERTHEMB. RULRROK
LHRENEIFLo NS, EMEICE, ARPOEZBHRBRZHELT (B
BIRFEATHIRBEANI S —) THREGR SN -BEGRERLEEILD

LA SRR & BRI E & DL, Bl R ISBEBRME ERMEDREIC
BAEIICPHEERPIHEMLI-Z, EETHREZEETRICHEET S
&L ROE, EBXIEHEASE S N-EERIC. HRYEZMEDREIS
BAEESITHEMTBIEICEYTIZEMTES,

EHERE, HlZE, DMEMEE#, MCDBIEH#, Wi | | am’'s ERg
#h, RPMI11640#, DMEM /HamF12 (1:1) &#, RV
mROZELRMRAEMENZF S, BEEEROESIFUERMLTY
S, Ff-, BREICHLT, MEYE., 72 /B, I, RREF. £KH
HEMEERMLTE KL,

HgEEE, fIXE, EBRERMLIEZ24RTL— rOBITHERLEE
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ZERIER (EEEB) ZANh, 37CHEET. CO,Z8LERKMET
T, BE1~30HM., FFLLE1~2 1 HEEET S LICKYITS S
ENTED,

Fr-, HEEBEEL HAE EEREFIMLEZ2 4RTL— ~OHIZHE
ZAN, B7TCHERET., CO,Z28LEXTETT, BE1~7HME., FF
LLIE1T~3HREESET A LIZKYITIZENTES,

[0185] LEEEGFORBOAE (F=) &, A LI-E2BRK2IA TOT—hH—
O - BIE ((8) —2) — (i) ) ITBVWTERALEFEITR->TITS
CENTED, Thbb, ARADT—H—LBYBBIRIXILETFFE
IS 5D T4 I—PHEER) XY LA F FERET SN TO—
JERAWT, /—¥>rJOov ki, RT—PCRiA. DNAF v A,
in situnNdJ)EAE—2a VBINEEORAMDAEETI>LICE
YEBTED,

[0186] Ff-. LA VAVEORBEDAE (FE) (&, MRk LI-EBBRKRI AT
DI—Hh—O%E - BIE ((56) —2) — (i i) ) ITBVWTER&EHL=AE
[CHSTITICENTED, Thbb, ARHOEZHBKZI A TOT—H—
(RURTFR) #BHEIRAEEZANI X420 T0y FMEZEOAHD
FEIZH->TEETE D,

[0187] 2) &, ARBADCEZBHUABRZUHECTORRELANLOAEIE., Hi%E
EFORREHET HECFHEE (RRFEER (2, SIZELYT75—F
BEEFEOLR—F—EEFEIORVEREEGFEZEALMB%KERAN
T, LR—8—BEFHEDZ VAAVEEXIZTOFEERET S LITE
STHLEETED,

Thabhb, AERICEITHEZRRBAHROFTMILERAETE -, L
TD (a) ~ (c) ODIRBICKYITIZENTES,

(a) ARBADOEZHRBZIEECTFHIFEHAELMEEIC, LREEBK
BRSMELFORBRHEERE L R—2 —BaFEORMEELFEEAL,
LR T ERNEOFEETRUVERETTEET HIE,
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[0188]

[0189]

(b) HBRVEDHEETTEEL-HREENPOLR—F —ERTHRE
EYPORBREFAEL., URELERVEOIEFEET TEE L-HREEY
FDOLR—S —BGETFREEVORRE L BT HTE.

(c) £E52 (b) OLEEBFERIZCEDONT, Y LEA—32—ECFREEY
DHRBE=FEFH I IHBRYE 2 EERKAEHHF & L GERT 5IEE,

FRELAR—F—EEBEFELTIE, BARGPLERRGEMET SBEROE
EEEFNAFELL. BEMICE, RV T S5—CEEEF. 2RETIL
AV IR T7EA—EERF. V5 LTz=2a—)L-FEFILLEZVRTD
rS—HiEEF. BN O S—FEEEF. BAZY P H—EEEF.
IO VBEGTFHFEEHRTES,

-, EEBRBREMECTFORBAHEER L LTE, I EREGFD
B ERRERGI EFRF 1 kb~ 10k b, FELLEH2 kb EFANDZE
NTE, FIZIE, ANXA9EIEF. LCE2BEIEF. LCE2AEIRT
. IVLEEFXIECRCTI1ELGFIIHLT, TNEnEINESS54~5
8ITRTIEERIN L LEEHAEFONS, REBEGFOERRUTLKR—
A —BEEFHROEREEE. 2HMOAETITI ENTES,

EEMKBRZHECFOREEZETIEIMEL(E. BRETTFEER
TBHRYRY LAF FIZHBEOMRN ADFEBRENE I 5 XIEHEERE
TEHEMEELVL, ERBRERZBEGFICI—FENE2 VR VBEORRE
EFETIEOIMEL T, UREERRBRZUHERTRIEIZOEZ VNV BEDOH
WEMG., HDNIEZEGCFRIEFI VIV EOEEREL., BRELT
ZRR VNV ERBEEFVSEIMEEZ LS,

FEAOEZHABRZMECTORRELEBMEEIMEL L. HKER
FEERT SRR Y LA F FICHBEOMRNADERRZRET HRIEH
REMGTH5MEE L, EBRRBRIREGTITO—FENE20/30 8
DHEREEFEMILIME L (F, BREBRRBRZHEEFRITZDOZ U/
VEDRBZRE, HAHAVWIHZEGFREEZ NV EOREZMGIL, £
RELTEDEUNVERBEZEMSELIMEEZ LS,
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[0190]

EZBRBRZMECFRITEZEGFICI—FENEI3E2 UV EDORRE
FEMESELIMEIL. (ELECHBEDERIILRER LGS, HIZAIE AN
XAQEEF. LCE2BEEF. LCE2AEEZFELCIECRCT 1&
EF. XEENSHICTO—FENBEF3 UV EOXRBEEXEMSE5MEL,
CEEPBEDNEBELLFHREFNERGY, —AENLDELFRIEEZ VN
VEDHRBEEZETIEIMEE. EELRBEORERX TV = —TLiRE
BlEUBSH, FBIZE T VLEGRFREENIZO—FENEZ /1D
BORBEEXEMESELIMEIX. (ELEOHBEDREFIRIEYV = —TILiRE
&, —AEREBEGTFREZFONVEORBEZRTSELIMEE, <t
EVMBEDRRBE L FHREFIELYFTL, BINSEEMRAHRIE, £
[CHRETEHIELICKY., KEEBLLEBEREXFZDOV z—TLZED
ODERR., LHRFLTYREFED.

3) Ff-. ARADOEZMRFATHN DM ILERAEE, FRADEZE
BAKBRZMEEFICTOI— RSN /N0 BEDOHEE GEM) ZEEE LT
232 &EBTED,

EREUNVEOBERILERLE, A, TEFILD) UREREES
(Nguyen VT et al., J. Biol. Chem. 275(38), p29466-76, 2000) > # R
T7FUIILE UEESEE (Goebeler V et al., FEBS Lett. 546(2-3), p359-
64, 2003) MFEIFoh, BREI VNV EDELHERILER L (E—EDHEERS
BREAELTWD, > T, LBEBEIVAXVEDOEDREICRZA T, &I /Y
BOBWEXITEFEDATEEITIZLICE->TH, EERKAHFOTMR
BRETOIZENTES,

BHRMICIF, TEDOIRE (a) . (b) RU (c) OIFITLYFTHNhb,

(a) HBEYMEEARPADERZHRBRZMEEGFICa—FSNEF /1Y
HZEZELKBK, ARMiaXXELzanmEs oS L-MaEs & =&
SEAHIEE.

(b) HERMEZEMSEKAER, ARMRXITHRESICETDH%
BN EDOHERISFEEZRE L., SAZMERITFEZE. HERYEZEM
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[0191]

[0192]

SEGVLEKER, dBRERXEHEHRES B ITAHZRI VNTED
BRER I$EME & LT 5 T8,

(c) EEE (b) OLBHERICEDNT, S22/ EOMEXILESE
BT A WEBRME £ EIRT 5T,
EEMKBRZHEBEGFICTI—FINDIZ2 NV EEEUKERE LTIE,
BIZIEANXA9, LCE2B, LCE2A, IVL, XIZCRCT1MK
BROM, ChoDE U EEEOHEBMBEAR. ZMHERH DO
ROEELEEEFRTEIENTES, T, ALShdHRaIE. &%
BN EZHIRBRZHEEGT BIZIE. ANXA9EEF. LCE2BEET
. LCE2AER¥. 1 VLERGF, XIEICRCT1EREF) ZHHEL.,
HEMELTDINLDELGRFIZOI—FEN2 VNV EEZHT HHlBEE
(FHIEMNTES, BERMICIE, HEBMOMEBITHE, FlZE £ M
SR L -RERE. ERERNEE (Eall) (| XREALHER, EBE
RER MR, RULKRROKEMREEANS CEATE S, RMMEICE
. ARAOEBRBKBRHEGF (REFFLEFTEIHRERV2—) THE
S h-HEGRERtasshd, RVEGRRICAVNOhIEEMIEL
LTI, #HlRiEHe | affifl., COSHIIR., HEK 2 9 3#ii8. MD C K
fa, CHOMME. HL 6 OMRFDEAMOMBBEZEFL_ENTES, Fi-
MREaES & E, LEMRICEXT SFENESZEKRL, ChiziF, HAE
MREES . MREES . MRZESENEEND,
AEADEEBRBEZMEGEFICa— RS2 0/ 0 BDFEKRI, Flx
£, Z7EFLO) OBRBRFEOCTART7F UL ViEEHREAET S
BEICE. N OTAvIT7vta, HBEREER TLETIOT7vEA,
Two—hybridii (Y2H) | #AERLEE., HESBHARBI RIL
X% (TR—FRET) ZE0OQAMDFETAETHENTED
ZIE, PRBEX R, REZHIOMI—)L, £33, 200445, MiBE
B 4R 2NV BEHEERERATIREA VY K, N A TH/0D—
O¥—FIVol. 5 No. 6, ¥1#, 2005%F) . 9hGbb, 2
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[0193]
[0194]

BIREZUEGEFICO—FINZ 2 VRNV EE2EUKEAREEANTYRZRAS
DINDBEHEAVTLUPTL—MIEHREL, S04 7A4Y F—TTEHEL
7EFILaA)ORETAHRIT7FVILE) VOHBEEERHET S LITEK
YAIET D ENTEDS, BRI /U EOHEE GEME) £I& G ¥
SYMELIE, TEFILI) ORBREBFECTART7FUILEY VFEERE
BTFEEIMEEL., BRI VNV EOREECER 270E (EmM) 359
BélE, PTEFLO) OZBEERFEL TR T7F VIt ) UiEEHEEHEM
SEAIMEENI, HlAE, ANXA9, LCE2B, LCE2AXIECR
CT 1DHWEECEN) ZTTET 2MEIL. (EEOHBEOREFE LY. Th
SDA Y EOMEEGEN) 2% 5WEIL. v —TJiL@ERIELYE
B FAIZIEL, 1V LOEECGEYE ZTET SMEK. v —TEES
Y, ThoDR Y BEOREECEN 2HFIT5MEL. (EEOHEE
DHERIETYED,
S it 451

LUTICEEGI &2 (F CAFRAL AT 5,
Eihl 1 EZBRROERECEERRONRE

AEBHITIE, EBMRBRZIMECTEZRET 5=, BAAKEHEZRR
& LCREBRBEHBEN., XTVICr—X - o> FA—LEERTER K
271

—fRIC, BEBRICEABIZEZEVAHY., 7OT7RARBTLBEMNES
NEL, TIUHRANETIEIEE (FEh—LE) PERTHD, 1VF
A—AYyNRRABEINSOFHEGERIKE (Jx2—TE) OBEZ L HE
BAEL, BRAKATEEEMGERATHL-H, EEBRELTSEE
MEEZETHEFEEEE (F—X) ELTHREL. EEBHEEXREBEE (2
vhO—) & LTz, EEBNGEEDEGBNICEVTIE, MRELIBHE
EHOBRETENITRILELNHY., HIZE, (EE=1, EE=0DLS
(BT 2AE®, CEEDEEZFMLoMDAETRE LRIEILT 575
NEZbNTz, LML, EFOEBBRIEIZESHTHY. TOFHRAPHLE
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DEEDBTRICHEILEINATOEODARIKTHS, £2TET ., EEBRKD
KRBDEHLGDBEL G o=, EERRIEZOEANEREREN—IL
DEESL (A—LEE) [CE->THRESND, T, EBZ1EROH—ILEFHE
FITEGEL, BEDOEZHEOH—IILORFALL EZHIRZHEE T 2EE
ETYTD, ELT, RRAGAREICEB T2 EEBIREEZL L2, EERK
DRBPEERADESIZHALIz. APBEBXAAKHAZELHELT, &%
RIGANEEHAIERTIRETH D, T, H1ICEEEZRRORRBED A 4 —

HERLT-,

[0195] [%4]

EERROERBHIOD 558
R HA—IVEE BERIRSAT
FA4T71 | BEOERINEDS THed | 2224 T9. 5¢ | EE

MIZ1DOCH—NVERT S,
HBEVWRERORIZIDDOH
—NEEFTHEE

mBL k., F-idEk
OAIZ3 cmbl ED
=

EE2EKTI. 5c¢
mAW. £ZxEE
DM 3 cmAERmHD
J1—)

FEER, £
P —T%

54172

BEORSIZLENSTED
EEREBEON IV EBETER
E#OERELTH—IZRKE, B
EOEZEH—IVEBRNS >
ratA X5 EE

EEREKTO.
mbi =

d2C

FITEER, £
DT —TF

FEL2KT3 cmid
9. 5 cmkiE

vr—TJ%

EE2ATI cmE
i

I—IVE, E-TM
Wy —7%

5173

EE2IXIAVPHN<BROER
Th—IZ&HL, AEOEEZE
A—NVEAYN > r7aFr14 X
[OYA4RES

GRS

[0196]

—7A. EERRORBFR I, FAICEVTITER L TEILTSEMRET

HYU., EORETLEERE. HOHVIEEME & HIMT HMNIEFFMED 57 H
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[0197]

NBECATHD. AFKATIE, BEBKEERICLELEDNT, M1 B2ED
SHBE. RUOA—ILEBFLIFEWNII—TEEZEERE, Vz—TE,
FFEEFLEPPOVI—TE, BEEZEE E<EE) BEEHAEL-.

M LTEZBRRORREOEHLGIENTREIZA >0, BB OR
FEEWNETHIIHIY, BRIRZLTORENEZ DN, Thbb,
IREFRATOEZNE LVVEZTHROFFHELRAETHEHHEE. /I—TH
$E, KB4 OVHIGEDILZMMEIZ K Y RKKROBKIMNELLTL
FOTWAIZEE., THD, CO=H, EGCHENTOMEELLRYBELEITATD
EFEEICE, EZBROKRRESHATERGED BIZIEHDE) (TRE
NEEFEAANDSEDREZERELZ, TAbE, ELOWEZTIEHEL.,
MOEZDLZMHNEEZEM L TOGEWNKEODERETH D, RFIZTNTD
BEHEEFICEIBEADEZDREZEE Lz, RESN-EZ2LEEZHNLEDE
ENHETDIKEFHETTEZOR LKL, i, H—IILEFEGED
HEABRFREES Aoz, BESN-EHERAAOEEN LD EERIK
Bl TUICIRE SN -EBOBKEEE, S5CREBICITERICLDIER
BRRERIZE > TEGHEITOREREERE LT,

MELT, M2FEDOMAZEL, BXLE3 00 O ELDEBEDHH,
56 8FKE28IBDETERRZINELT-. TOARE, 4 1D 2AE
EDFEL, 228D ANZT LI, 48D 4 AT LSZ0, 1D AE
EDFVWTHY., RRAGBERRAY (KEEREZET SABMEK) (&1
OO THot-, BEERADEE, TL53EVTORKRELHEL., COR
BB THABEGTEEFETELLEFHEINOT, BERMSHEHEN
FEETHIIEE LT

BB ORMBEENSDBREDINEIZHT=->TIE, BHIHREZESDE
BEBELET, AVT74—LFaVEY FEFELAENFNZEFICE@ZAL
THRERBOHAZ L, EFEICESIREARON-HEEICR > TRIEZIRE
Lt

EfiH L < ITEEMDEGBRTORREN SH20MLOMAERFHFERLT-, M@
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[0198]

[0199]

AR 1A H SPUREGENE Genomic DNA Purification Kit (Gentra Systems Inc.
H) #ERALTIY=Za7ILICLEN >TSS/ LDNAZHEE L=, 7/ LD

N AlZ2mL®DNA Hydration SolutionlZiEfEL . BEAIE®R. 4°CTRE
Lf-e ¥/ LDNADFHIREES576. 2g/20mLMRTH>T,
Xl 2 7/ L& TORERREHEHBZT

AEMBITIE, FLHICHBRALKBERREXRIZ, &7/ LZHAHET S
BERM EHBENERS o=, RAEDREZRET HE. BELTL
BELEIEVIRIADEREGESTVILZEINORZITHRONTLSO, D
TUNERTHRET O EERD, —ARBHERTITUILOKII1TH
5 (RERHRIZEDCE) . 2<OBRBRBMTHETE7 ) ILEKERET
5T EITEY, REBHEREHRICEDCTIILEELY., Z2LOT7)IILEENRET
ErLE, EHEREOLLEVS 2 E LGS,

EERMXHEEBNET T4 FNAF VAT LKA (AB1) &
DYor—oIvESTty b (ABI PRISM Linkage Mapping Set-MD 10 v2.
5) ZAWTH >tz CNIET/ LITEEBRCRET 5 RMEICECEL
BYBRLEBITHATA VY TZA4 FZIBIET H1-D, §5t4 0 0ED
SAEVTRBRTSAT—1y FT, EFRBEREFEH9. 2 c MERT
AN—F53DTHSB,

RMEGI 1 THE LT/ LADNAZSEREL, Yo T7r—OvEVTRY
ZFHWLTP CR (GeneAmp PCR System 9700G. ABIZ!) %3 Z7il>, ABI Pr
ism 3100 Genetic Analyzer (ABI&E!) [Tk > THEIEEY (75T AVEK) D
BREZEB o= 3AEVTRBEATSAT—tY FE6—FAM (FE
). VIC (®8) . NED (H®) DI3BENHALBRTERINLTS
AT—THEIDT, A—HYAADIZT AV FTHHTL IBEDEZR A
[CHIBIRIBETH D, LI=A>T, REDY U TILEREIZNET I EMNT
=1,

T30 A2 DR A E Y EGenotyper Software v3.7 (ABI&!) &GeneSca
n Software (ABI&) [Z&>»THIHo7=,
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[0200]

[0201]

EHDREIL, / 2NT A MY v YT TdHSGenehunter v2.1_r5 Softwa
re (Kruglyak, L. et al., Am. J. Hum Genet., 58(6), 1347-1363, 1996)
FRAWTE G >T-, EENIBOONSBHDHEE, UTITRT 05—

(Lander) RUY S v 5w vy (Kruglyak) ®HA K54 > (Nat. Genet.
, 11(3), 241-247, 1995) IZL1=M»>T. AEMEOEHEGOIEEZ L LIC
L7,

FUF—BEBI TV Ty IDAARZAY (BRATFEEBTT/ LE
HTOEEBRIABAICEILGEDONEESTHE>TELNA, BLXDELRFD
EEHBTIZDOWTIE, ZDEGTFHRENODFEREGYFELIME L -T-FIED
mHd, LOLEARLYT/ L2 TORTTIREGTFHRELZDOERETERE
[CEVNLRVOT, MRIHESEZNEEEDOHIMEE (FE) N ROHL
hd, FZCTHESETVZIaL—avIcLizAL, TRERSICTRIFELE

HEEFZITTIND,
[F&5]
Suggestive Linkage
X . , P{7.4x10M
(77 Lh&EHT 1 HOBEEOEEEEE LoD > 2.9
152 HitE) '
Significant Linkage
. . . P < 2.2x10°
(7 7 LNEIRT 0. 05 BMOBEB O ERLEE LD S 3.6
a5 HUE) '
High Significant Linkage
. N . P <3 0ox107
(7 7 LEET 0. 01 DM o) 8 i ik 5 LoD
#1582 1) > 54

EFBAEORY -V DRER. E1EREER, RUE 1 1 BRZERKIC
BIHERDI-, TOREEFNTFIARK2, R3ITTT, R2ITRENdES
. E1BLBETIE, 1921~1923. 1188 (D1S498:5E)
[CEVWTHRALODRO7=3. 49, 1q32~1q4 118 (D1S2
49~D1S213) [ZBLWTRALODRa7=3. 13%%f, B3IC
REINBESIT, B11BLBAETIE11912~11913. 5% (D
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[0202]

[0203]

118905~D11S937) IZTELWTHRALODRIT7=2. 78%%#%
f=o ML LTHONTMER, ERBIVF—BLVTI T vT v v 5DSugge
stive LinkageZiil=9 £t D TH 1=, LE=A>T, K BLEREEMETE1E
ZEEK, RUOFE11BRZBRIIHETE., COBRRICEZRBRBRZLEGRT
NEFETHIENESRESINT,
EiEfl3 EMERICETAFEMTYEYY

LT, ERFI2ICEVTEHZRO-E 1 BRBERITONT, EHEE
EPMET AT EFHMIC, IR0 T34 bI—H—%EMLT
ERERMEHEN Gy EYY) 28I o1=,

HM<TvELYIDT—h—L1i6<T4 08T 54 Fi&The Mammalian Gen
oytping Service®Comprehensive human genetic maps (http://research. ma
rshfieldclinic. org/genetics/ GeneticResearch/compMaps. asp) #FLNTHE
BL, 7/ LICT~2 c MORBIRTHEELATOBEGEORWWTA 00T
T4 FEBERLT-, -, 4009754 FEERT 50D 1EVT
#8754 <—I(LThe Genome Database project (GDB) (http://www. gdb.
org/) #HLEITHEE LI, BH. GDBIFARL—Y 3 VELRTLTLEN
IBENCBI1 (http://www.ncbi.nlm. nih.gov/) kYUK, HETAIEETH
5, M EVTRABERTSAT—ZABIEHDLDERAL, —HD2AEY
TRBNXTZA<—FYor—o3yES Sy ~ (ABl PRISM Linkage Map
ping Set-HD 5 v2.5, ABI&®) ICEFh AL DEFEAL-, FHlvvELID
T—H—¢&LRA400Y T34 b, TWITRAEVTRHEXRT 4T —%
R6—1RUK6—2II7Y (BBNES6~435H) .
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[0205]

[0206]

[0207]

F1EBRBERITOVTERS 2 & FEMRICEEBRMSEHESZN vy
V) EBIGoERRERAICTY, H4ICRENEEIIT, 1921,
378l (D1S2696~D1S2346) ICBLWTHRALODRIF7=3

60, 19g32. 1~19g32. 2% (D1S249~D1S289 1
) ICBVWTHRALODRAF7=2. 14%%B, M LTHELhIMEIK, =
Rl 2[CEVWTRLEIVE—BLUBI S99 vy odSignificant Lin
kage. Suggestive LinkageZ TN ENFE-T LD THIEEZ bt LT
NoT, F1EBRBRODCEEMEERMZR/NMETHIENTE, ZOMEE
[CEZBRBZMEGCFIFET S LB TR INT-,

EWEG 4 —X - a2 bO—/LBEEREN

FREEMSGI 3 THIVEEFROI-FE 1 FEBAK 1921, 31 (D1S
2696~D182346) MoEEZMRBRRZMEGCFERES 5=, &
MEEICHEET S —EBELZE (SNP) T—H—I[CDOVWTT7 YV ILEEDLEE
F—R oy O—)LEERIFTE G271,

r—R (BEE  (EEBEZHETAHE R KU bO—)L GHRE
EEMEZATHE ) FEZURBRZUELFERTET HSAELRELCAE
THERINTWLWAIRENH S0, XEATE, BFRAFLED K EEME
ZHETHE FRUBRANENMGOEEREEZETSE FEXHRE LT, Eif
BITICEWTRLEZEZEICLEA > TRRICHREZIEL, 4 320DBK
AFEMBDOLKELEREZHEIT S+, 51 BOBRAFOMBENEERLEER
THE ML, ENENT/ LDNAZR,

RAEVTEHZHEISNPIEdbSNPT—2AR—X (http://www. nchi
.nim.nih. gov/SNP/) RU'J SNPT—2AR—X (http://snp. ims. u-tokyo. a
c. jp/index_ja. html) ZZHL ., BREHIBEEAD—EEHZRERL. »DH
BANRLIIZBITEIAFT—T VIILDEGFHEEN10%ULTHSHLDE
BRI S EEL, BRBTEEANS 3 2DS NP ZERLT-,

SNPDAA E>YIZILTagMan SNP Genotyping Assays (ABIZ, |H#Assa
ys—-on-Demand, Assays-by-Design) #F#|FHL. TagMan PCRIEIZEK
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[0208]

STH o1z, £T=. Applied Biosystems 7900HT Fast ') 7ILRA A LPC
R AT, (ABI&) . RUApplied Biosystems 7500 'J 7 LB A LPCRY
ATl (ABIE) DHBZEAN:, ZAERIETNETLORBITHTDT=a27T
JVIZLT=h»THE o1,

‘o34 EVYT—RF7—X, a2 bO—LEIZEEL, P/ 4%
AT, TINEAT, BEETIL, ERETILDADDAET X HREICTH
BEREEHB -1, Thbb, HLIEGTFERNERMKELORERRE
HoTWAELE, #—REQAV FO—ILETEDT JILBER EIZENT
BENd, GEREEH T, ZEERTELBEHDBONRETERET S
CEELE-OBEEKEEIPp<O0. 05&LT, EHIT—EIZEVNTHREA
EEIFH-HICHEEKEEZEC (p<0. 07) BELT

ZORR, UTF (a) ~ (i) ITRTIDDSNPIZEWNT, ¥—X&a
Y FO—LORICHEFMIZEE (p<0. 05) GENHDHZEADHM -
T=5
(a) SNP: rs1053590 (EEHEFS2 TRINDIEERIGD, 15
EES 8196 THRENS—EBELZR) [TDOVTIE, CTUYLERETHED
ZGMN, KEEMREEEITHEFIHLT, BEEREEETSE FTHEIS
EMnotz (R7—1)

(b) SNP: rs3753453 (EEHEFS I TRINDEERIFD, 15
EESB516 7 TRENS—EBEZR) [TDOWTIE, CTUYLERETHED
e, BEREEATDHE ML T, {EEREEET D FTHEIC
=<, P/ 34 TRITHEEREEZE TS FEKEEBEERT HE L
ETHELREMIESINT: (XR7—2) ,

(c) SNP: rs3737859 (EEHEFSITRINDIEERIFD, 15
EES 8449 TRENS—EBELZR) [TDOVTIE, GFUILERETHED
e, BEREEATDHE ML T, {EEREEET D FTHEIC
=<, P/ 34 TRITHEEREEZE TS FEKEEBEERT HE L
ETHELREMIESINT: (R7—-3) .
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(d) SNP: rs3904414 (BE5EFSITRINDEERIGD, 15
EES 17598 TREIND—EEZE) [TONTHE, A7 VILERETH
DEIEN., EEMEEE TS ML T, <EEMREEZHETSHE+THE
[Z&<. P/ 84 TRITLEEREZATHE FEKEEREERT HE
FETHELGENBRE SN (R7-4) .

(e) SNP: rs3908717 (BEHEFSITRINDEERIGD, 15
EES 2089 1 TREND—EESZE) [TOVTHE, G7JILERETH
DEIEN., EEMEEE TS ML T, <EEMREEZHETSHE+THE
[Z&<. P/ 84 TRITLEEREZATHE FEKEEREERT HE
FETHELGENBRE SN (R7-5) .

(f) SNP: rs3737861 (BEHESA4TRINDEERIGD, 15
EES 6354 TRENSG—EBEZR) [TOVTIE, AZVILERETHED
e, BEREEETDHE ML T, {EEREEHT S FTHEIC
=<, TUILEGATRITHEEREEZE TS FEKEEBEEET HE L
ETHELRENBREINTS (R7-6)

(g) SNP: rs4523473 (EBAIFESS TRINDIEERSIF, &
EBS 759 TREINS—EELZE) I2O0WTIK, T7UILERETEDE
BN, BEEBEEZETHE MILLT, <EEREEEITSHE FTHEICH
KO FUYNLEBATRTHEEREEATAE FEKEEBBEEATHE L
THELRENBEIN: (R7-7)

(h) SNP: rs2229496 (EE5EFSS TrRINDIEERIFD, 15
HEE 1939 TREND—EEZR) [2DOVTIE, AZYIILERETED
e, BEREEETDHE ML T, {EEREEHT S FTHEIC
=<, TUILEGATRITHEEREEZE TS FEKEEBEEET HE L
ETHELRENBREINS (R7-8) ,

(i) SNP: rs913996 (EIESL TRINSEERIFP, 1EE
BEB3440TTRESND—BEBHZHE) (TDOWTIE, GFZUILERETHEDE
BN, BEEBEEZETHE MILLT, <EEREEEITSHE FTHEICH
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KO FUYNLEBATRTHEEREEATAE FEKEEBBEEATHE L
THEGENBEESIN: (R7—9) .

Ff-. UT (j) ITRTIDOSNPIZBEWTEY—RETY FO— )LD
[ZENHDZ ENMoT-,

(j) SNP: rs2305814 (BEJEFS1TRINDEERIFD, 15
EEFES7121 TRENSEELZR) [TOVWTIE, TZULERETHED
ZEeH, BEREEETHEMILLLT, KEEREEET D E FTEMD
= (p=0. 066) (R7—10) , TNHTODSNPIZTDVWTREWLT
NEN—T 4 —DA RV EEREEB-LTW =, LEA>T, CThb
TONDSNPAEZRIKEZESNP THS LTSN, EE2RIKEDEE
MR I NI,

[0209] [%&7-1]

SNP : rs1053590 \2B1) 2 EAE AT

SNP: rs1053590 FPUL LT a2
C T CC CT TT
HEEE 70.3% 29.7%  43.2% 54.1% 2.7%

EHERBEGTED 80.4% 19.6% 64.7% 31.4% 3.9%

plE(x28E) TUNLELSS 0.120
WA S Pay 0.102
CCvs CT, TT  0.045

[0210]
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[%&7-2]

SNP : r$37534563 IZHV) % BAE AT

SNP: rs3753453 TUNELT VS S
T C TT TC CcC
{HEREE 66.3% 33.7% 46.5% 39.5% 14.0%

B ERBEGTED 76.5% 23.5% 52.9% 47.1% 0.0%

plE(X2EE)  TULSRLTS 0.122
WL ay i 0.022
TT, TCvs CC  0.006

[0211] [%&7-3]
SNP : rs3737859 12 BT 5 Bt
SNP: rs3737859 FULSRLT PEVE Vol
G T GG GT TT
HEREE 33.7% 66.3% 14.0% 39.5% 46.5%

EEREGTED 23.5% 76.5% 0.0% 47.1% 52.9%

plE(x*&F) TInLLST 0.122
WEL- P vl 0.022
GG vs GT, TT  0.006

[0212]
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[£&7-4]

SNP : r$3904414 128v) 2 BEAdfg by

SNP: rs3904414 FUL BT DSBS
G A GG GA  AA
{BEEE 67.1% 32.9% 46.3% 41.5% 12.9%

HERE G 77.0% 23.0% 54.0% 46.0% 0.0%

plE( X2 EFE) TILESTS 0.136
DxsH4T 0.039
GG, GAvs AA  0.011

[0213] [&T-5]

SNP @ rs3908717 1Z8V) 2 BAEE A

SNP: rs3908717 TN, PEVE P i
C G CC CG GG
{EERESE 67.9% 32.1% 47.6% 40.5% 11.9%

EHEREGCTHED 76.5% 23.5% 52.9% 47.1% 0.0%

plE(x*8FE) TULERLS 0.190
VaRLT 0.040
CC,CGvs GG 0.011

[0214]
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SNP : 153737861 1T % BHEfFEHT
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SNP: rs3737861 UL RLT L -¥ byl
A C AA AC CC
{HEEE 48.8% 51.2% 31.0% 35.7% 33.3%
EHEEEGIHE) 333% 66.7% 13.7% 39.2% 47.1%
plE(YEE) TULAST 0.032
V84T 0.116
AAvs AC, CC  0.044
[0215] [F&T-T]
SNP : rs4523473 (2B T 5 BE AT
SNP: rs4523473 FUNLSLT xR4T
T C TT TC CC
{HEEE 47.7% 52.3%  30.2% 34.90% 34.0%
HEBECOTE) 32.4% 67.6% 11.8% 41.2% 47.1%
plE( X *fE) TULRAS 0.032
R WL vl 0.082
TT vs TC, CC  0.026

[0216]
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PCT/JP2010/067441
[%&7-8]
SNP : rs2229496 12 RV 5 BEEAENT
SNP: rs2229496 TUNLBAT D BT
G A GG GA AA
EBEES 53.6% 464% 35.7% 35.7% 26.8%
BERE G 67.6% 32.4% 47.1% 41.2% 11.8%
plE( X EE) TILLST 0.050
VYL 2t 0.120
GG, GAvs AA  0.041
[0217] [$&T-9]
SNP : 1913996 \ZB1F % BHEfRAT
SNP: rs913996 FULBRLS DPEVE P i
G A GG GA AA
HERE 47.7% 52.3% 30.2% 34.9% 34.9%

HEREEGTE) 324% 67.6% 11.8% 41.2% 47.1%

plE(x2HEE) TUNLRST 0.032

Vel 0.082
GG vs GA, AA  0.026

[0218]
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[0219]

[%&7-10]

SNP : rs2305814 1TV % B AT

SNP: rs2305814 FUNLBLTS DEE- Py i
C T CC CT TT
CBEES 55.4% 446% 35.1% 40.5% 24.3%

EEREEGTED 65.7% 34.3% 41.2% 49.0% 0.8%

plE(X 2T TILisTS 0.167
WEWE-F ol 0.184
CC,CTvs TT 0.066

EHERS NTOR A THH
EEGI4ICETOBTOBER. 1 ONERMIKBRZESNPERE LM
. ZSNPEADERICETETAZE, WA ELITEEIE>TWWEWS
RIZLHEEA N H S L Z2HRE L. EZRRBRIUEGTFZRTET 51012/
084 JERES R0t

fE#rIZ(EHaploview 4.1 Software (Barrett, JC. et al., Bioinformatics
, 21(2), 263-265, 2005) Z#ALY, EM7ILO Y XAIZ & D EES T EZRLE
D’ (pair-wise LD coefficient) #HE LT LIz, BNy TIvT
AV bT—AR—ZXADHapMap PHASET—4 (HapMap Data
Rel 21 / Phasell Jul06, on NGBl Build 35 assembly, dbSNP b125) %
L\, 2SNP EZDRAMBEEICTFRET HASNPICDWTEHEFAFERTZES
CHot, BB, BH/ARIILEIPT+HCHB (BA, EROBAA, RV
FE. tROERERFEAN) &L
NTO8A4TTOVIDEEAEEConfidence interyw
a | (Gabriel, SB. et al., Science, 296(5576), p2225-2229, 2002) %fF
AL 378bb, BETH/NTOL24TT70v I, SBEELRMBEAEZ
NRDH oGNS/ LEETHY, TOEBATILBIEHTEENEET
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[0220]

bEBZOND, BE, EHATEFZRED D9 5% EEXMDLREMNO.
ORMDIZE . TOMEBIEERMEAHRZ DIERNHLEHE L THIF S
. —7#A. D D95 EERMDLEMNO. 98%FEA. TDOTERMNO. 7
&Y ETHBIGE. TOEERITROVERFNEENFET S E L THETT
x5,

CO#ER. LTICTRT 1 0DERBBIKERZESNPESTUTO (1) ~
(5) ONTOEA477av s E#RE L=,

(1) SNP: rs2305814%8#, SNP: rs3754211H
5SNP:rs771205%FTO, BIFES 1 TREINIBEERITERS
623, 252bphb#idNTO24T7T70vY (B5) , ZM/NTO
BATTAYIIFANXA9ERT. RUFAMGE 3 ABEGFEELHEET
Hol-e COFENS, ANXAEILRF. RUFAMBG 3 ABGFNEE
MREZEELETFTHS CEMNRES NI,

(2) SNP: rs1053590%&#. SNP:rs1885531M»
5SNP:rs4845791FTH, BINES2TRINHIEERITR
ENd56, 552bphbiEdNTO24TTOYY (B6) . ZDNT
0824770y [ELCESAEIGF. RUCRCT 1 EGFEESLHEHT
Hof-. COFERERMD, LCESAERF. RUCRCT 1 EIGFHIEER
KEZBEGFTHEEMNRESNT,

(3) SNP: rs3753453, SNP: rs3737859, SNP
:rs3904414, RUSNP : rs3908717%&#&, SNP :
res2014369M5SNP:rs11205079FTH, BHIESS3
TRENDEHERITREIND23, 382bphbkHd/NTOLR,TIJO
vy (B7) ., 2ONTORA4T7JOYYIELCE2BERGF. RULCE
2ABEGFEELHEETH Tz, COREEMNS, LCE2BERF. RUL
CE2 ABGFINERMKBRIHELTTHL I EMRESI NI,

(4) SNP: rs3737861%&#. SNP: rs16834715
MBHSNP : rs4845492FTO, BIFES 4 TREINSEBEERST
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xINH8, 818bphbHidNTO24TTAYY (B8) . TD/NT
N84 770y ESMCPEGFEESLHEHTH . COMEMNS, S
MC PEEFNEEMRBRIEELCFT THL I EMRESI NI,

(5) SNP: rs45283473, SNP:rs2229496, RUS
NP:rs913996%&#&#. SNP: rs1854779MBSNP:
rs913996FTH, BINFESS TREINIEERIITEREINSI, 4
40bphfdNTOS4T7T7AYY (B9) ., 2ONTORATTOY
&1V LEGFEETHEHETH 1z, COBRML, 1 VLEGRFHNERE
MRBRZEELCFTHS EMRES NI,

[0221] EiEfile ERBRBIHESNPI—H—0ORFERE
EHEFI S IZHTBNTOA TRIFICEWTNTRR4 770y R H
FEEHIT, AL Haploview 4.1 Software (Barrett, JC. et al., Bioinf
ormatics, 21(2), 263-265, 2005) Z#RWT, &EL2DNTO24A4TTOvY
MoNTORA4 TERHE L, IHEIhf-N\TO84 T, §14HhBESNPYT
—N—HDEROEEDHEAESHLEELRT S ETERBIKRZMESNP
R—NW—EMEEHLTWASNPEMAZEELz, COKIICRIESINT:
SNPEfE, F-ICEZBKBRIMESNPI—H—ETEHIENTED,
DR, EREFI4ITRT (1) ~ (5) ONTOEA4TTO I, K
TICRTENENFLEEBRRBZESNPY—H—ZRH LT,
[0222] (1) BEESIFES 1 TREINDIEERITEREINS23, 252bphbdhd

NnN7nRA4770yY  ZONTORA4TTAYICIEOBOEER/NTO
BRATHEFEELTW: (£8) . EEBKBRZIMESNPI—H—THSHSN
P:rs2305814¢EHLTWVSSNPEMELT, UFIZTT 6D
- EEBRREZESNPY—H—%FELT-.
SNP:rs3754211 (BBINES1TRINDEERIND, EEF
E1TCREND—IERELZLE) SNP: rs3754210 (Fl2405T
TEh3—1EELZE)  SNP:rs16832604 (F1587 4TRa
hB—ERZR)  SNP:rs7532008 (R8494TREhb—
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[0223]

[0224]

IBELZA)  SNP: rs1673160 (B118980 T TCirchd—iEH
Z8) BUSNP : rs771205 (Al23252Tmrashd—iE&E%
El_]) o

(8]
SNP 7—h— | BHIIBES1TRENS nr7oxs4=7 EEMINEZ M SNP
BERHDERES |1 | 2| 3|45 |6 |7 (819

rs3754211 1 AlG|lcg|Aalag|lAalAalAalA @)
rs3754210 2405 G|Gg|G|T|Gg|Gg|ag|lag]|T 0]
rs16832604 5874 A|lA|A|G|A|A|A|lA|G @)
rs2305814 7121 c|T|T|Cc|lc|cl|lc|T|C O (EfEH4)
rs7532008 8494 clalalc|lcialc|Alc O
rs12033744 9072 G|lA|G|G|G|agla|Gg|aG

rs11204754 9398 clc|T|clec|T|c|T!C

rs1722784 10013 AA|G|A|A|lG|A|G|A

rs11587718 11422 c|T|T|Cc|Cc|T|ec|T|C

rs1673160 18980 TIA|A|T|T|A|A|A]|T

rs771204 22306 AlAA|IG|A|lA|lA]lAlG

rs771205 23252 cl|c|c|T|c|clc|c|c

(2) BBIFS 2 TREINDERERITRENS56, 552bphbhd
N70RA4TTOYY . ZONTARATTOYIIZE1 OBDEER/NT
024 THRFEELTLV: (R9—1~%9—3) . EEHREZHESNPT
—NW—T®HBHSNP : rs 1053590, EHLTLWASNPERMELT
 UTICRT 3ODFH-LEZBBRKBRZESNPY—N—ZRE LT
SNP: rs11581947 (BHIES2TRINDIEEESIH, 1BE
FES2355THRENd—1BELZE) . SNP: rs6658925 ([A2
56 9 TCRSND—EELZRE)  SNP: rs2105117 (FI3897
TRENB—EELA)  SNP: rs548252 (F9510TmRaEh
5—ERZR)  SNP:rs493133 (A13643Trahd—ik
HELZAE)  SNP:rs1970283 (Rl15387 T Crahd—iEHESE
B) . SNP:rs1001834 (RI15708 TREhbd—BEZH)
.SNP:rs11205018 (RI16017TRENSH—IEBEZE) |
SNP: rs545418 (17106 TREIND—IEHEZE) | SNP
:rs12116609 (Fl17453TRIND—EEZE) [ SNP:
rs526099 (AI17579THRENS—BELE) [ SNP: rsb
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[0225]

25960 (F17634TRSNDH—IEELE) SNP: rs4845
443 (A26924THRENS—1EESLE) SNP: rs569032
(Fl28383Tmand—iEHELE) SNP: rsb528427 (FA3
1275 TREND—IERELZH) . SNP: rs478926 (R3130
1 CRENBD—ERELE)  SNP: rs1337338 (AI831653T
TEh3—1EELZE)  SNP:rs6587681 (FI31903TxRa
hd—1EXELZE)  SNP:rs1856120 (FI32209TxREND
—EHZR)  SNP:rs474086 (AI33199TRShD—iEHR
Z8) . SNP: rs578382 (FAI833822TRENS—EEZT)
.SNP:rs549044 (AI834100TREIND—EEZE) | SN
P:rs1123567 (RI835791TCREINDI—IEEZE) | SNP :
rs1538083 (FI36884THRENd—EELZE) [ SNP: rs
1538082 (AI37072THRENS—EELE) SNP:rs75
32535 (AI37365TRenDH—IEBELHE) SNP: rs7518
654 (RI37613THReNd—BEZR) SNP: rs533917
(13806 2TRENSH—IEESZE) . SNP: rs564107 (A3
906 3TRaNDH—IEESZE) . SNP: rs7530609 (F465
B8OTTREIND—IERELZE)  SNP:rs4240885 (149618
TRENB—EELZA)  SNP:rs4240886 (FI50164Tiw
Sh5—1EELE)  SNP:rs4240887 (RI50278TmxRaEMh
5—iEHLA)  SNP: rs6687126 (15066 2Tirahd—
IEEZA)  SNP: rs6674451 (150822 TRahbd—iEH
Z®) . SNP: rs7550769 (RI5098 1 TCiRahd—EEZHR
). SNP:rs7529157 (Fl51133TRSND—ERELH) |
SNP: rs1988805 (A51263TRranS—EELZE) | RV
SNP:rs7529441 (FAI51397 TCRahd—1EESHE) |
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[F&9-1]
SNP 7 —H— fHES2TRIND Rwisl-Feri EEZRIR
BEBHDEREES |1 |2 |3 45|67 |8]|09]10 Bt SNP

rs1885531 1 G|lT|G6g|Gg|T|lag|al|lT]aGg]|T

rs1415432 422 A|lG|IA A|IG|A|lAIGIA|G

rs7521430 1464 G|Gg|G|T|G6|Gg|T|agl|laGg]|a

rs11581947 2355 A|lG|IA|G|G|A|G|GIl|A| G O
rs6658925 2569 G|A|G|A|A|G|A|A|G]|A O
rs2105117 3897 AIGIA|G:G|A|G|G|A|G O
rs2282298 4013

rs4845441 5189 T|c|T|lc|lec|T|lCc|c|T|T

rs3753450 5787 T|{T|G | T | T|T|T|T|T|T

rs2297760 6802 T|T|T|Cc|T|T|Cc|TIT|T

rs16834168 7914 G|G|G|lA|G|Gg|Gg|alal|a

rs1053590 8196 c|T|Cc|T|T|c|T|TicCc!|T O (ZEHeF14)
rs488393 9316 A|G|A|G|G|A|G|G|A]|A

rs548252 9510 T|lc|T|Cc|c|Tlc|lec|T]C O
rs4845783 12327 AIG|IA|A|G A|A|lG|AlA

rs10888491 12390 G|A|G|A|A|GIA|A|A]lG

rs499697 12922 A|G|IAIA| G AIA|G|A|G

rs493133 13643 ci|Ggic|Gg|Gic|ag|aGg|c]|a 0]
rs1970283 15387 c|Gg|c|G|G|c|ag|a|Cc| G O
rs1001834 15708 A|lC|A|C|C|A|C|C|A]|lC O
rs1538084 15780 C|A|C|C|A|lC|C|C|C| A

rs11205018 16017 G|T|G|T|T|Gg|T|T|G|T O
rs545418 17106 T|c|T|c|lc|Tlc|lc|T]|C O
rs12116609 17453 T|¢c|Tlc|lec|T | clc|T]|C ®)
rs526099 17579 c|T|c|T|T|lec | T|T|lcC|T @)
rs525960 17634 AlT|A|T|T|lA|T|T|A|T O
rs4845443 26924 A|lG|A|G|G|A|G|G|A|Gg O
rs569032 28383 T|c|T|Cc|c|T|c|c|T|cC O
rs16834184 29986 G|g|g|ag|la|c|a|Gg|lag| G

rs6662637 30116 G|G|A|G|G|G|Gg|G|G| G

rs528427 31275 cl|g|c|Gg|lGg|c|Gg|Ggl|lc|aq O
rs478926 31301 T|G|T|G|G|T|Ggl|Gg|T| G O
rs1337338 31653 AlG|A|G|G|AlGg|iG|A]|G O
rs6587681 31903 T|Cc|T|Cc|c|T, c|lc|T|C O
rs1856120 32209 AlG|A|G|G|A|lGg|Gg|A]|G O
rs474086 33199 T|lc|T|lCc|lc!T|lc|lc|T|C O
rs578382 33822 A|lG|A|G|G|A|G|G|A|G O
rs549044 34100 Tlc|T|c|leciT|c|c|T]| oG O
rs1123567 35791 AlG|A|G|GlA|Gg|al|A]|Gg O
rs1538083 36884 G|A|G|A|A|G|A|A|lG]| A O
rs1538082 37072 G|A|G|A|A|G|A|A|G]|A O
rs7532535 37365 AlTIA|T|T|A T|T|A|T O
rs7518654 37613 Glc|Gg|c|c|ag|clcl|la|c O
rs533917 38062 G|A|G|A|A|G|A|A|lG]|A O
rs564107 39063 Tic|T|c|c|T|Cc|c|T]|C O
rs7530609 46580 AlcC|A|Cc|c|lAlc|Cc|A]|GC O
rs6587688 49390 ciTlcljc|T|lCc|ic|T|C|T

[0226]
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[%9-2]
SNP v—ph— | EAIES2TRING nNFogqJ BRI
BERINOEESES (1|2 3|45 678910 B SNP
rs4240885 49618 c|Gglc|aglag|cla|la|c]|a 0]
rs4240886 50164 A[T|A|T|TIAIT|T|A|T o]
rs4240887 50278 G|A|G|A|A|G|A|A|G| A ®)
rs6687126 50662 G|T|G|T|T|ag|T|T|G]|T @)
rs6674451 50822 T|{c|TlCc|c|T|Cc|c|T]|C @)
rs7550769 50981 AlGg|lAlG|G|A|lG|G|A]|G O
rs7529157 51133 A|lGC|AlCc|c|A|lcCc|c|AlcC 0]
rs1988805 51263 G|T|G|T|T|G|T|T|Gg,| T @)
rs7529441 51397 T|lc|T|Cc|lec|T|c|c|T] ¢ O
rs4845790 56528 T|T|T|T|Cc|T|T|T|T|T
rs4845791 56552 A|lA|A|A|G A|A|A|A]|A
rs1885531 1 G|T|Gg|G|T|gla|T|aGg|T
rs1415432 422 AlG|A|lA|G|A|lA|G|A]|lG
rs7521430 1464 G|G|G|T|Gg|Gg|T|Gg|Gg]| G
rs11581947 2355 A|lGlA|G|G|A|G|lGlA]|G ®)
rs6658925 2569 G|A]G|lA|A|G|A|AIG]| A ®)
rs2105117 3897 AlG|iA|lG|G|A|GlIlG|A|G @)
rs2282298 4013
rs4845441 5189 T|c|T|lclec|T|Cclec|T]|T
rs3753450 5787 T|{T|G|T|T|T|T|T|TI|T
rs2297760 6802 T|{T|T|Cc|T|Tlec|T|TI|T
rs16834168 7914 G|G|G|A|G|G!lG|G|G]| G
rs1053590 8196 c|T|Cc|T|T|Cc|T|T|C|T O (EHEH4)
rs488393 9316 AlG|A|G|G|A|lG|G|A]| A
rs548252 9510 Tlc|T|cle|T|c|lc|T|C O
rs4845783 12327 A|G|A|A|G|A|A|G|A]|A
rs10888491 12390 G|A|G|A|A|G|A|A|A]|G
rs499697 12922 A|lG|A|lA|G|A|A|GIA]|G
rs493133 13643 c|Ggl|c|Gg|G|c|G|ag|c|a O
rs1970283 15387 c|g|c|Gg|G|c|ag|aGg|lc]| G O
rs1001834 15708 AlcCiA|lcl|lclAalc|lc|Aal|c O
rs1538084 15780 Ci{Ajc|Cc|A|c|lc|cic]|a
rs11205018 16017 G|T|G|T|T|G|T|T|G|T '®)
rs545418 17106 T|lc|T|c|lc|T|clec|T|C O
rs12116609 17453 T|lc|T|clc|T|cl|lc|T|C O
rs526099 17579 c|Tlec|T|T|Cc|T|TicC|T O
rs525960 17634 A|lT|A|T I T|A|T|TIA|T O
rs4845443 26924 A|lG|A|G|GlA|G|G|A|G 0]
rs569032 28383 Tlec|T|c|lclTic|lec|T|C O
rs16834184 29986 G|Gg|G|G|Gg|c|Gcg|a|ag]|a
rs6662637 30116 G|G|A|lG|GiGg|Gg|Gg|G| G
rs528427 31275 c|Gg|c|Gg|Gg|c|a|Gg|c|a O
rs478926 31301 T|G|T|Gg|Ga|T|a|la|T|a @]
rs1337338 31653 AlG|A|lGg|G|A|G|G|A|G O
rs6587681 31903 Tlc|T|Cc|c|T|Cc|c|T]|oO O
rs1856120 32209 AlG|lA|lG|G|lA|lG|G|A]|G O
rs474086 33199 Tic|Tic|c|T|Cc|c|T]|oC O
rs578382 33822 AlG|lA|G|G|A|lG|G|A|G O

[0227]
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[0228]

[3&9-3]
SNP T—H— BB S2TRINS | nNFos47 EERR
EERIDEEEE |1 2|3 |4 |5][6[7]8]9]10 B2 SNP

rs549044 34100 Tic|T|Cc|Cc|T!lCc|c|T|C¢C O
rs1123567 35791 AlG|A|G|G|A|G|G|A| G O
rs1538083 36884 G|A|G|A|A|G|A AIG|A O
rs1538082 37072 G|A|G|A|A|G|A|A|G| A O
rs7532535 37365 A|T|A|T|T|A|T|TI|A|T O
rs7518654 37613 G|lc|Gg|c|c|Gg|c|c|ag|cC O
rs533917 38062 G|A|G|A|A|G|A|A|G|A O
rs564107 39063 T|Cc|T|lc|c|T|ciciT|C O
rs7530609 46580 AlC|A|C|C]AlC|ClA]|C O
rs6587688 49390 c|T|c|c|T|Cc|c|T|lC|T

rs4240885 49618 c|Gg|CcC|G|G|Cc|G|G|C]| G O
rs4240886 50164 A|T|A|T|T|A|T|T|AIT O
rs4240887 50278 G|A|G|AA|G|{A|A|G| A O
rs6687126 50662 G|T|G|T|T|Gg|T|T|aG|T O
rs6674451 50822 Tlc|TiCc|c|T|Cc|lc|T|C O
rs7550769 50981 A|G|A{G|G|A|G|G|A|G O
rs7529157 51133 A|l|C|A|lC|C|A|C|C|A]|lC O
rs1988805 51263 G|T|G|T|T|Gg|T|T|a|T 0]
rs7529441 51397 Tic|T|c|c|T|c|c|T|C O
rs4845790 56528 T{T|T|T|C|T{T|T|TI|T

rs4845791 56552 A|lATA|A|G|A|A|lA|A]A

(3) EBINFES I TREINDERERITREINSG23, 382bphbkhd
N7084770vY . ZONTORA4TTAOVvIIZIE9OEBDEEL/NTO
BRATHEFEELTW: (R10) , EEBBKEZIESNPI—H—THSHS
NP:rs3753453, SNP:rs3737859, SNP: rs3
904414, RUSNP : rs3908717&EEHLTLDSN PR
ELT. UTFICRT 4DFH-LEZBRBRZESNPIY—H—ZREE LT
SNP:rs11205072 (BHES3ITRINDEERS P, BEE
EES2509THRENS—EELZRE) . SNP:rs12074783 (A
18481 TCTRENSH—IBEESZRE) . SNP: rs3904415 (FA21
734TREINSH—IEESZR) . RUSNP:rs11205079 (RA2
3382 TRSNLH—EBELZH) ,
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[0229]

[F&10]
SNP v—h— | BRFIE B3 TREND n7naa7z ERH KRB ZMESNP

BEEINDERBES 1|2 |3 |4|5]6]7]8]09

rs2014369 1 T|T|c|c|lc|c|c|c]|c

rs2014368 7 T|T|lc|c|clc|c|c|c

rs12097462 1115 AlAlCc|c|lc|ic|lc|c]|c

rs11576287 1991 AlAIA|A]T|A|AlA|T

rs10788844 2303 AlAlCclcjclc|c|c]|c

rs1925663 2484 AlA|lT|T|T|T|T|T!|T

rs11205072 2509 G|G|A|A|G|A|G|A!A O

rs11205073 3363 AlAlc|c|lclclclc|c

rs12754873 4275 c|clc|c|T|Cc|T|C]|C

rs3753453 5167 T|Tic|jc|T|Cc|T|C|C O (EitH4)

rs3753452 5560 c|T|cic|clclec|lc|c

rs3737859 8449 T . T|G|Gg|T|Gag|T|aGgl|a O (ErEh4)

rs10888508 9159 C|C|A|A|C|lCc|lcCclc|A

rs1332509 9724 AlA|lT|T|T|T|TI|T!|T

rs12040104 15127 cic|c|A|lclc|c|AalcC

rs3904413 17476 T|T|Cc|c|cic|c|lc|c

rs3904414 17598 G|G|A|AIG|A|G|A]|A O (EhEf4)

rs11205078 18437 G|G|A|A|A|A|A|lA|A

rs12074783 18481 T, T|Cc|c|T|Cc|T|C|C ]

rs4845317 19319 AlA|G|G|G|G|G|G]|G

rs3908717 20891 c|lc|Gg|G|lc|Gg|clag|ag O(Epla)

rs17661905 20983 T|T|T|T|Cc|T|C|{T]|T

rs16834343 21327 A|lA|G|A|lAlG|A|lA]|G

rs3904415 21734 clec|T|TlCc|T|Cc|T|T @)

rs11581506 22237 AlA|lG|G|G|G|G|G]| G

rs11587581 23044 clc|TiT|T|T|T|T|T

rs7543194 23198 T|T|c|c|c|lclc|lc|c

rs11205079 23382 A|lA|T|T|A|T|A|lT]|T O

(4) BBIEFES 4 TREINDERERITREINS8, 818bphinlid/n
TJORA4 770y 2ONTARATIOyZICIE3BOEER/NTAOS
ATHRFEELTW: (R11) , EBBKRZESNPI—H—THALHSN
P:rs3737861¢EHLTVSSNPEMELT, UFIZTT 6D
- EEBRREZESNPY—H—%FELT-.

SNP:rs16834715 (BIESA4TRSINDIEERS P, BEE
BEE1TRIND—EEZE) . SNP: rs12022319 (A330

8 TREND—IEHEZA)  SNP:rs4845490 (F4715TE
Sh5—1EELE)  SNP:rs4845491 (Fl4985Tirand
—iEHZA)  SNP:rs16834728 (RAI8553 Trahd—if
HLA) RU'SNP : rs4845492 (F18818 TRrahbd—iEH
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[0230]

[0231]

[0232]

2R
[R11]
SNP v—Hh— | EEFFEFTATRSND | NTOR(T | E2RKBEZ M SNP
EEBRINDIEEES |1 | 2 | 3
rs16834715 1 T|Cc|C O
rs12022870 1816 Al G |G
rs12048655 1967 G| T|T
rs12022319 3308 c|T|C
rs2339383 4039 AlCc]|cC
rs4845490 4715 G|A|G
rs4845491 4985 c|T1|¢C O
rs12021601 5738 T|G|G
rs3737862 6322 A|lG |G
rs3737861 6354 C|A|C O (EtEf#4)
rs16834728 8553 c|T|C O
rs16834734 8694 c|TI|T
rs4845492 8818 c|Gg|cC O

(5) BBINFESS TREINDERERITREINS3, 440bphnlEd/n
TJORA4 770y 2ONTARATIOyZICIE3BOEER/NTAOS
A THRFEELTW: (R12) , EBBKRZESNPI—H—THALHSN
P:rs4523473, SNP:rs2229496, RUSNP : rs
913996 ¢EHLTLNSSNPEfELT, UTFICRT 5DFH-LEE
MIKBZESNPY—H—%2EELT,

SNP:rs1854779 (BBINESLTRINDEERIND, EEF
B1TREIND—ERELZE) SNP: rs16834751 (RA540°T
T3 —1EBELZE)  SNP:rs11205131 (1007 TRa
hB—ERZR)  SNP:rs7528862 (A1018TREND—
EEZR)  RUSNP:rs7517189 (A1075TxRahd—1&
EZH)
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[0233]

[0234]

[F&12]
SNP ¥—h— | BRBIBESTRIND | NTO41T | E2BHRBEZME SNP
BERIIDEEES |1 | 2 | 3

rs1854779 1 c|T|cC @)
rs16834751 540 ClA|C @)
rs4523473 759 cC|T]|C O (Eitf4)
rs11205131 1007 A|lG|G @)
rs7528862 1018 G|A|G O
rs7517189 1075 G|c|aG O
rs2229496 1939 G|A|G O (EiEfH4)
rs913996 3440 Al G| A O (EhEfH4)

X7 <EEE. RUEEBEOBEZERTOEGTRIRMEN

EHEG 1 DREICH-ST, 108K EEHFL 1 0LDEEFHEFIEL. *
NENOBBREDERZERICS T ERBKBRZEHECTFORRHERET -
2o BE, HRENSDBREDINEIZH=->TIE, EHHEZESDESE
/LT, A0 74—LFa Y FEBHISEENGREICEMEANT
MARBDHAZL, EHICLDIRAEERFT-
WREOBEHERDN S FARALGL, TAHYH6 OXDEBEZE5IEIRE
. EREBOBENHERAICHD EHESN-EZERBOAZ, KaLT
PBS (Invitrogen®) #i&f-LI=v—LICERLT-, EARBEMETTE
vty FEESHBHOAEZRNTERENSNERBEENERBEHEDLRY
MYKRE, EBO VY I FOHFDER (EED v 7 FALER) £258 - AR
Lfzo BB v 7 FALEBIERNABEAZI SOGEN (ZyRyo—
) 0. 5mLMODAS=1. 5mLBEFa—TJITAN, S=-3—FKLRY
TAVE—EREDFTAE—a VAR YR LITTHAITHB R LT,
O. 5EmLMISOGEN, 200u L0074 /LLEMAZTHRILTYS
AZFY—ITTHRAITEBLRIC, DEMEEOSEBICEYEDSEE (
15000rpm, 152f) L, RNAZSLKMEHE00u LEREIRL
o ERLZBRICSOULDIMEFBES ) DLET U LDIZERAA +
(ZyROO—28) ZFRMLTHRIIERELZ, S5IC1TmLOAMY O
N —ILEMZTEHL, MEHMEEOTHEEICEIYZEOSE (15000
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[0235]

rpm, 207f) LTtotal RNAZERBRIER, LEEETER
[C75%T%/—)LEMA, BWNEHEROAEBICKYELDEH (156
000rpm, 105 Lz, LREETTEREREISE., 20y LON
uclease-free Water (Invitrogen®) ITEM S, ZO—HEAWNTENL
FEEt (GeneQuant : Pharmacia®!, X(dNonoDrop : Technologies®) . XILRib
oGreen RNA Reagent and Kit (Invitrogen®) [CKYRNAREZAIELT:
s Bobnl-total RNA 1ughid, QuantiTect Reverse Transori
ption Kit (F74# &) ZRAVNT, RFOTO Fa—JLICLEALcDNA
B L. PCRICKDEGRFEHENEEICAL:,

BEFREBREEOEEXT T34 FNAF VAT LKA (AB1) &
MTagMan (ZFXE4Z) Gene Expression Assays#FWVTH I o1z, HAD
A ka—JLITLEAL, & LT-c DNA, BH - EEILT HEEFICH
B TS4<—&TO0—Tty b, ROYTILEALPCREAEE (AB
181) #B& L. Applied Biosystems 7500 U ZI 2 A LPCRYRT L (
ABI &) [CTHRYE - EEILLT I EGTFOMFZEEL-. COR. BIXI®D
BREEEL v 7 MALEEY VO TILHEDNAZRVWTRKRIZY 7ILE A L
PCRZB LG H>TRERZH LEGFREEDRELET >, T,
NEREL LTGAPDHEBEGEFEAWVWSEEDIT, YU TILTHIEREY
v 7 FALERIZ-ITRBEDOEOONSKRT 3 1 EEF. RUKRTS8
SELFLAMFEL LTHRAL., BY - EELTIEGTFREEDIFREL
iTo1=

ANXAQEEGEFORREZRE - EELLT H5-ONKENLGTTS1<—
&7O—Tty F&ELT, 7yt ESH00185977_mldDTagMan (Z5xEIR)
Gene Expression Assays (AB 1 &) Z#MAL\ -,

L CE2BEEGFORREZRE - EEILT 5. RENLGTS17—
&T7O—Tty & LTT7 vtAESHs00863535_glDTagMan (& FkE1E) Ge
ne Expression Assays (AB I &) Z#MAL\ -,

LCE2 ABGFORREZRE - EEILT 5. RENLGTS/7—
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[0236]

[0237]

&T7O—Ttvy k& LTT vt1 EEHs00820278_sHMDTagMan (& FRFEHE) Ge
ne Expression Assays (AB I &) Z#MAL\ -,

I V0LEGFOEEELHRE - EE2LTHH. BENGTS47—8&7
O—J+ty h&ELTTvtA FESHs00846307_s1dDTagMan (B EXE4E) Gene E
xpression Assays (AB 1 &) Z#MAL\ -,

CRCT1EEGTOREELHE - EELTI-OORENGET /4T —
&T7O—Tty & LTT7 vtaESHs00219416_miMDTagMan (B ERFEHE) Ge
ne Expression Assays (AB I &) Z#MAL\ -,

CEEHEEEHOBREZERICBITAEZERRBEZUHEGTFORBREZH
TOA~EIZFRY ., M1 0ICRIMHBRLY., BEBEHLLELT, CEEHT
ANXA9EIEF. LCE2BEEF. LCE2ARUCRCT 1EEFD
REESRTHRESN, -1V LEGTFORREOEMMARESI -, it
2T, ANXA9EIEF. LCE2BEEF. LCE2AEMGF. IVLE
EF. RUCRCT1EEFHN, EERIKOFTEDIERL L EEERINEZ
MEGFTHY ., BREBICETEIINODEGCFOEBREDAENFTEERT
HdEMNHIRALT-,

Xl 8 EEBMIRNBRZUEGTFORRELZAHTTOIVEDNDRY ) —=>
.

EEE FMTERAEREZACMAE (K-4009, ¥ SHRVE) 2X01)—=>
JICAW:-, ERREBOEREE M4 RERRRALLHBERAR, Hiazx
75cm27523, RiF25ecm2T75R2(2250 0 cm2DEET
BREL, YJUAVRERMLI-E FACHREEREN S (Defined K
eratinocyte-SFM, Invitrogen®!) T, 37°C., CO,EES5%DEHT T
BEL, MBESTa2IILIT Y FRREIELERRTHRAEL, 2500
HI cm2OMBAZEET6ANTL—MIBEEL, AN/ TarTLTY
FAKBEIZELT-BFR (Day 0) TH#MZY T ALY FFEDE AL
REERAEMEAEMICKE L, Day 1OMBEXIV—VJAMEEL
TEALT.
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[0238]

[0239]

[0240]

[0241]

[0242]

FRTHRELE-RY )V RAMBOER (VT A FFEE AL
MREERASLEREM) (2, BEENO. 1%, RU1%IZTHLELSITHEY
IHXREHRML, 37°C, COLEESWDEHTTHAE 2 4RFMEELT:
o WBFBELT, 50%ITH/—)L (T2 ~O—JL) ZRKRICEEEMNO

1%, RU1%ICHEDESITHEMLTHIEEESE LT,

BE®RTH® (Day 2) | EHFERSIBRELTPBS (Invitrogen®) T
2EMEERELIE. VIAUHZY ImMLOISOGEN (ZyRyP—
VE) EFEMLE, ERY T4 UTICTHRERSICSHEEENM L%, BK
1. 5mLBFa—TJICENRLT-, EEH 7 EHBDHELRKRDAET
otal RNAZHMHL, PCRICKDEGFHREE=DE=ICAWNS cD
NAZBz, EEBRBEZHEGFORREDEE(CDOVTHEREM 7 L8
DAEIZEYIToT=,

BLFORRELARTOIVEOHMEEL LTE, HlAEarra—L
EHRT, BRFORREN10%, IFELLIE30%., LYIFFELLCIES
OWUEETIhERRICEWE L, ZHBYELEERBKBRRGEGTOH
WRREFIE LTGERTEIENTES, FEHIZAETD FO—ILEERT,
BEEFORBEEN10%., FFELLIE30%, KUBFFELLIE50%LULEE
(TREFECENE L, ZBRYE 2 EBMRBRZMEERET O FKRIMGHIF &
LTEIRTHENTED,

H700BEDHEMIXREZLIEDRY ) —=—_V 5 ZTE@L., EERRK
BREZHECTOREEFRAHTIMEFIEE L=, TOHFRE, X1 3ITRT

FREGFORBREFNRUVRFENFFZENENRE L=,
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[F&13]
EERINEZEELGTFORBREBZAGS T 20HE

, ANXA9 Bin TR B &

R A% (ahm— % 1 245)
F/F (BRI 6.04
FREUELER VIVVIN (EEfHY) 4.82
TIVNTYHA TS 2.03
R (REM Y 0.38
FEELIHIF AT 2aeyrF GEEMEY) 0.22
O—<h3IVLEL FEfEH) 0.18

VL Bfn 7 #H &

i (Fvha— % | EF5)
. TS (B EhETHY) 6.00
HERER AV Y (REHEY) 3.69
AATNA 2 (REMEY) 2.65
A=ty b G- e 0.42
FEPNHIF a3y (Rt 0.29
X (REHL) 0.18

] CRCTI B 7RIl E

hipp -2 (arba—%1+9°3)
TINT B A (FET-HhH4) 7.72
FEHLER NF 2 ZF (B 3.34
AT ZIAEF (et 2.13
=7 (FETHY) 0.38
FEELINHIF AT aAZAIL (EEHMEY) 0.32
INT & (R B ) 0.20

[0243] ZEH| EERREEDDOBEEOER

[0244]

—fiIZ, EEBBRICEIANEBICELLGEVDHY., TOT7RARIILEMEE
NE, TIVHRANEBTEEE (RIEH—ILE) BNERTHS, 1 K3
—AYNRRABE I LOHEMGRKE (Vx—T7%) OBEZLHEE
AE, COEIBTEZMRDEVCEET 5L LT, EZ2ERTDE
BOBENZETFLNE, THbhE, EAOMENZH L TONEEZNMH
STHEY., EADOHBENESESTHNITEETHS (Thibaut, S. et al.,
Br. J. Dermatol., 152(4), p.632-638, 2005) .
EEMNEECOMELODBERELIVFHLIFARNSO, BRAGAEDOE
MEEREEN S ETDEBIRAZTEREL, EAOMRBREHREEL-, 46, ®
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[0245]

[0246]

[0247]

BENODBEADIREICH->TIE, FHCHEZERDERZEEZR/LLT,
A TA—LFI Y FEBEBELENFRBICEBZAVTHERABTD
BAZL. EAICLIRAEZE . BML-EARGESY FERREERT
issue-Tek OCT Compound (Miles&) [ZEIB L TEKEL., BEICLEN->THE
REURAZMER L2, HERBZHE L THEMERTHEL-,

M1 1ICHEANEOEARBBZETT. B11ICRIHKRELY., BEEDT D
FADEAFE->ECSTHY., VI—TETHSII—HITUDEDTER
RIS TOAERL TV, SBIT, A—ILEDTIVART AV HADE
. EEAMEANEHLTOWASZENHBHLT, #->T, EBRKEES
DRENFZICEFZRL TS I EMNERTE,

EMEF9 b FEABREEBIZLLZEAMEDTLME

EEZRK, RUEEMEZFAMTSAEEL T, E FEEREEEICELD
FHBEICDOWTRE L=, EBMEABRFMRICE >TYURSAAELLE ST
30~80mMKDBELDATERL L (FHREHOBERMBHBEAF L, ERIC
A=, 8. REOIREIZHI->TIE, BRHEZESDRBESE/-L
T, FHENMZREBICEDZAVTHERNEOHAZL., EEICLSIREZE
"/,

AFLI-E FERERIE, 1%REYE - EEH (Invitrogen®) &
B BNl liams' EtEtth (Sigmadd) ZEf= Lz v—LICEURL -, EAFRIEM
BTTE LY FEARREEFHOAETANT, BEMIC, EEZ14XT
DERL-, BERECIIKRERTHOME TREEBET YL, ETTH
(& L TWARASGESER. BHMBRFCOVTEIEAREL-, AR
L-BEfERIE, 400uLD10u g mL Insulin (Invitrogen&) .

40ng./mL Hydrocortisone (Sigma®!) . 2mM L-glutamine (lnvitro
gen®) | 1%MEME - IREEA| (Invitrogen®) Z&HF 3 HWilliams EES
#r (Sigmal) ZRMLIE24RTL—MI, 17zLHEY 1ERKSOBL,
BEZRE L, EEEFHEELL, 37°C. COLEESWDEHTTIT
ofz, LR, 2~ 3 BB EITEMRMEL GO L LLIT, EEBNFEEER
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7 L1,

[0248] IEEABOBEBIZLIEADMELELOEEEZR1 2(I27Y., EAFDE
ZOY T MIEERZBELDITHEBLTHIRL, F-, EERREEDIC
. EERENS 1H®R (1 day) TEHESESHER (EE) THL-0OH,
BEARERE EBICHRAICER (BEBO VYT ) ANEHLTOCHRTFNER
BIht-,

[0249] =& (EEV ¥ T~ DEHEAVWZHRIELT S, RinHE#HERER
HLUT-, RiGEE#RICEDEAGVERTHERO—DOTHY ., LUTOFHE
[Tk YUkHn S (Hrdy, D., Am. J. Phys. Anthropol., 39(1), p.7-17, 1
973) .

XNEY (B2, £E8) OXRGEOERE " HEY (FE. 1) OHWITA
S -HIfRE

[0250] b, LREAICENIE, RGHEEMREIO~ 1 DEDEERL, Eo
E<STHNIENTGESRY, BHEESWOAKRETAEOITEDL,

[0251] M1 1ISRLEEQEREZERENY 7 o7 (Nexus NewQube Ver. 4.2
3. FPARYIRVRTLE) #RAVTENL, Ba (EEBVvIh) ORS
ERImMERMEZE KD (R14) .

ZORE. BEARIEBLTES (BEVY IR HAEELTH &L
HIZ, RAICEHALTOC ZENERTE, LEN-T, COFEREZH
WAL, EB2OCEELRER. XTI EEHEHR (BEELED) DFERRMNARET
HdIENREINTz, ThbE, Bt FECREEETMRCHEBRME LR
MLTHEEL, " EORIIHBRLZET (BB v T ) OXRIGMERESE
FRAET D, HRMEERMLGOTEELLZIY FPO—LELRLT, #
BRYEEZAML TEE LEBSICREHEERENNS CONE, ZERYE
ZEZOSEEIAE LTERTE, #BYWEZRIMLAEVTEERELzOY
FO—JLELE LT, WEMEEHRML TEE LGS (TRIGMEERNX
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LGN, ZERDEZEZOCEEHREH (EBLAFD & LTERTE
60
[0252] [%R14]

BAREITS, BERAKOKBICLDBA (BEI v 7 M) OES ERMEEMEROLY

B2

BRI (ay) | T FEIT IR ORE | g
1 3. 469 1. 005
3 4. 419 1. 002
6 3. 132 0. 997
§ 6. 748 0. 988
10 7.071 0.973
12 8. 131 0. 958
14 8. 758 0. 901
16 9.433 0. 825
18 9. 720 0. 818

[0253] =il 10 ERRUABRZIUECTORBERMIOE FEQHREHEEICL

% EF{if
EEMRBRZHECTFRRASINEABECRETNRERITIT SEM
T, £ FEAREEEFMRZERA O TEHE L -,
EFEQTEBEFOICLIA>THAEL-, ERETIKRETSIIESDE
DHIGEWESICT1H1 2KELT2HICHT, —FDHEETER1 SICEHDA
NXA9EBGEFRUCRCT 1 EEGFORRRERTHAITILATHHAT
FREHRENO. 2%ICHAHAEIITAML-FERERE (400 L
) ICT1 o RMFEEEE L. 15 —A0HEI rAO—ILELTE0%E
tOH (REEO0. 83%&LTHM ZARMULI-BEBREREH (400
L) IZT1 5 EHMREBEEEL-, RROFIET, F13ICEHED I VLIE
CFRERERNTHLI M T7AVIIFXFR (BREEO. 2%) AMPFELak
O—/L# (50%EtOH, #EEO0. 83%) ##HL (BFEn=12
) o

IEERE®R, 2~3BREFCHBERBEZE LGS LELIT, EADEERE
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EELz, EAOBEEGISEADOHREELZHESL GRIGMHIEHE)
EENZTNRIE LT,

[0254] FA (EEBL YT ) OREIMNEHEBBELLEKLTT. 5mmUEEE
LE-BRICEWVNT, B8 (BEV vy 7 ) OXmHEEHMELZAELz, 0
BER, IANTHAFIXXIE, 50%EtOHFEMa Y bO—/LEHBEL
T, BA (B2 v 7 L) OEHESVERT RInHEEMRELZERE(CEMNSE
B, FYAMYDIFXFXE, S0%BEtOHFEMaY FO—JLELELT, X
InEEREEAET SIS EMNHBAL: (B13) . SOOI &b, EER
RRZHECTORRAHFHIEZDOC EEREZR (EELFD) . XE<E
ELFE L TERTES I EMNTEINT,
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[FERIE]

[FERIE2]

[FE3RIE3]

[FERIE4]

RERDERE

ErEI1BLBAD 1921, 318 (D1S2696~D 182
346) IIHIFTD, TUILHEN K EERELZEITIEALECEE
MEEZETHEAL DM THIAFMICERICEL S —EEZE (SN
P) T—H—IIHT HEHAFEHETIEYRESN, BEOERINES
1~5DVWTIMNTRENDIEERINSHEENTORA4TTOYY
[CA—N—F v TFTBEEGEFTH->T, HZ/NTO24TTOvHI D
BEEID—ME-ELETEERATIELTTHSH. EEBRERN
BIZF,
BISEEEFMNANXA9, FAMB63A, LCES5A, CRCT1
. LCE2B, LCE2A, SMCPRUIVLMGEIRINBHE
H1EHOEERRBRZEESRT.
BBRIEBVEHEDONTOR24TT0v 0 DRERINOEHMEERSIT
HoT, TIIEENK B EREEZATOIEAL I EEREEZETT
HEHE DB THETFMICERICELG LS —EEZE (SNP) RUH
ZSNPEEHLTWASNPZ—UEELERT HIEREBIIMN LK
SEMEERINEEL. AV IFLERIXILEFEHINIEEN
SOMEEHETHL. EBRRHAEYT—H—,

RIS NPAUTHLLEIBLYBRENSGEBEEIZETSHSNPT
Hd. FEREISEHDEZHKHET—H—:

(1) BBIFES 1 TR DHEERID, BEES1 (dbSNP
T—RR—XID:rs3754211, AEIEG) . 2405 (
re3754210, TEk[EG) . 5874 (rs1683260
4, GFEFIFA) . 7121 (rs2305814, CERIET) .
8494 (rs7532008, CE/IXA) . 18980 (rs1
673160, THIFA) . RU¥23252 (rs771205,
THIEC) TREINDHIEE

(2) BBIFES 2 TRINDHERERIGD, EEES 2355 (rs
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11581947, AZ/IEG) . 2569 (rs6658925,
GFE/IZA) . 3897 (rs2105117, AFIIZG) ., 81
96 (rs1053590, CE=IET) . 9510 (rs5482
52, TFfIEC) . 183643 (rs493133, CEFIIG)
. 15387 (rs1970283, CElIlEG) ., 15708 (r
s1001834, AFkIFC) . 16017 (rs1120501
8., GF/IET) . 17106 (rs545418, TEFIIC) .
17453 (rs12116609, TEIEC), 17579 (r
s526099, CEIIFT), 17634 (rs525960, A
F-IET) . 26924 (rs4845443, AFE-FG) . 28
383 (rs569032, TEIFC) . 31275 (rs528
427, CEEIZG) . 831301 (rs478926, TEIXG
). 831653 (rs1337338, AEEIFG) ., 831903 (
re6587681, TFIEC) ., 32209 (rs185612
O. AE/HIEZG) , 833199 (rs474086, TEIIEC) |
33822 (rs5788382, AZ-IEG) . 34100 (rs5
49044, TEIIEFC) ., 35791 (rs1123567, AE
-I¥G) . 36884 (rs1538083, G¥/IlZA) . 370
72 (rs1538082, GZf-IZJA) ., 37365 (rs753
2535, AFIET) . 37613 (rs7518654, GZETf-
(FC) . 38062 (rs533917, GFf-[XA) . 39063
(rs564107, TEkIEZC), 46580 (rs753060
9., AEFIFXC) . 49618 (rs4240885, CE1=1EG)
.50164 (rs4240886, AZEIET) ., 50278 (r
s4240887, GEf<IZA) . 50662 (rs6687126
. GEEIXT) . 50822 (rs6674451, TERIZC) |
50981 (rs7550769, AZfIEG) . 51133 (rs
7529157, AElIlEC) . 51263 (rs1988805,
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[FE3RIE5]

[FE3RIE6]

GFEIET) . RUY51397 (rs7529441, TEIEC)
TREINDHIEE ;

(3) BBIFS I TREINDERERID, BEEES 2509 (rs
11205072, GEIEZA) . 5167 (rs3753453,
T#HIEC) . 8449 (rs3737859, TFIXG) . 17
598 (rs3904414, GFIZA) ., 18481 (rs12
074783, TEfIZC) . 20891 (rs3908717, C
FEG) . 21734 (rs3904415, CERIZT) . RV
23382 (rs11205079, AFEFRIET) TREINBHIEE;

(4) BBIFS 4 TRINDHEERID, BEES1 (rs168
34715, T#fI¥C) . 3308 (rs12022319, C&E
FIET) . 4715 (rs4845490, GEI=IZA) . 4985
(rs4845491, CEFIET) . 6354 (rs373786
1, CEFIZA) . 8553 (rs16834728, CEIET)
.RU8818 (rs4845492, CEIIG) TRINDER
B U

(5) FRIIFE S5 TRINDIEERIIP, EEES1 (rs185
4779, CERIET) . 540 (rs16834751, CEf=l&
A) . 759 (rs4523473, CEEIZT), 1007 (rs
11205131, AZEIEG) ., 1018 (rs7528862,
GEEIZA) . 1075 (rs7517189, GEEIFC) ., 19
39 (rs2229496, GFIEZA) . RU3440 (rs9i
3996, AFETIEG) TREINDEEH,

10~60 11EERDE R L-IBERIMN 4GS, BREIXEL4
EBEDEZBIKHET—H—,

LTDIRE (a) ~ (c) ZEOHBREOEZBIRITHT HEGH
BRZHDOHESE
(a) HEEBRENY/ LDNAZHETHIIE ;
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[FERIET]

(b) %87/ LDNAMNG, BERE1RZEDNTOE24TTOYY
[CHEET D, TVIHENKEERELZET HEALECEEREE
FTH55EA L DB THIFZMICHEEICRG S —EESE (SNP) &
UEHZSNPEEHLTWS—IBELZE (SNP) ZHRHETHIRE;
U

(c) HFZRHLI-SNPOT7YILHEENECBEEEFICEITS &
YH < BEBEFICEOTHEIEMICHERICEVMGE ., SRBRAEE
CEEDEEMRAZBLTLSEHEL, LBEBHLIZSNPD7T
DILEENK BEFRHAICEITEELY LEBEDESEEBERAICE L
THHZEMNITHEIIEVEES., SRERBI(EEDEGHRELH
LTWEWEHET HIE,

HERBEHREDYT / LDNAFRDESIES 1 ~5TERINHIEEFES
[CHEITAHTRRICRENIEREFSDREEOVT AN —LIEIZENT
 BRIEEMNEE () THEIMEE (D) THEIMEHEAL, BEG)T
HHEEICIEHBRENKEEDREEZALTVAHEHEL., BEGI)
THAIGEICITHEBRENCEEDRELZALTVEWEHET 5IIE
ZET. HBREOEEZBRICHT 5 ELCHRZEDHIE A E.
[515-1]
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[FERIEI]

[FE3RIE10]

[FERIE11]
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[%&15-2]
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BBREI~50VWITIN 1 BEEHBEDEZBKRHIET—H—ITA Y
DOIVMNGEERBTTNATI)EAXTHTO—TRE/RIFTZA
T—%80., BREOEEBBRIIHT HECHRERZEDOHIERARE.

BRIt TA—TRU/RE T4 X—DRIEI—h—ICHBITEERIE
SEEBDNDSNPEELHEEENS T T XF B, HRESTEHDHA
£,

FERIESXFOEBDAEZEL . WREODEZEMINIINT HER
HBRZEHERT Y b,

LTDIRE (a) RU (b) 2ELEERKATIRER ) —=V
A KV
(a) BRE1VXL2EBOEEZERIRBRZMECTEERE T SMRIC
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[FERIE12]

[FERIE13]

[FERIE14]

[FERIE15]

[FERIE16]

WBRMEERETHIE . U

(b) #E5 LI-BBEHMEOHMN S, LREEBMRBRIEELTF LG
ZORBIIHEET D, TIIIHEENC BERBEEETAEALELE
EREEETO5EAEOBTHIFNICARICRL S —EEZE (S
NP) RUZZSNPEEHL TS —IEESZE (SNP) v—Hh—
DEEDZREL5-—ADLR(EHMSELMEEERMIRATH &
L TERT HIE,

BEAES 4 4., BE5IE S 46, BBIIEFES 48, BIFESS50ELL
(FEEFIFES 5 2 ITRSNHIBERI. Chb & HEGEMEIRERIIMN S
BBRYRXYLAF R, RETHLDERRYXY LAF KH SRS
N, HAHAWIESIES 45, BINEFES47. BEIES 49, BBIES
51&FLLIFERINBEES SITRENDT I/ BEFHNSHEEIRIRT
F ERIEZDEARYRTF KM% d, BEBKZA TOT—H—

BARIXYLAF N1 5BEUEDRYX I LAF FTHDIE
RIE12EEDT—H—,

BEAES 4 4., BE5IE S 46, BBIIEFES 48, BIFESS50ELL
(FELHIES S 2 ITRESNAHIBERIIX(E Zh & HBEHTIEERSIH 5
BBERYRXILAF RDEHRIRX I LAF Ehbigd, HFRE2
HBOI—N—ZHBETEILHDTI43—,

BEAES 4 4., BE5IE S 46, BBIIEFES 48, BIFESS50ELL
(FELHIES S 2 ITRESNAHIBERIIX(E Zh & HBEHTIEERSIH 5
BBRYRXYLAF R, RETHLDERRYXY LAF KH SRS
. BEBRIE12RBBOI—H—ERHETH-HDOTO—T,
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