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2.1.1 ¥rEAe 23A

HhEAl = e o] Y $1A(locus)oll Al F-EEHEH Fd9 of |7 2} (alleles)
2 olFofzl 5% xFolrt. QI ofuye} opARRE F Jfe WkEAlE
A o, Uy xgor FHAPEA & F dvdH OeHAAFTHAE
(multi-locus genotype)e|vt ¥HrAlE EH8aAl A 4 Atk 22y} oo 4
2o Z+ YA (locus), &F YA+ (single-locus genotype)2.& &3+ o
Hdabs g dAT wEA7E ofd 2o w FAHJAEA £ FEHA
X

3t o)A S WA 7} & 3}th haplotype ambiguous)al & 3HC}.

(m=G==T ==
-=A=-=C--

--G/A--T/C--— . ?

_——A==T-=-
(--G--C--

38 1. gkH 25 M (haplotype ambiguous)
AN odHu e EKFMA= GoF Aol F a2
xlo| tHEFMAIE ToF CY m, = JIX|e H+HE

THE 4 o0 RYE WSS YA R

=

A EolA, @ Aol ofdl AN HURAR A S aF AT Y3, e

A4 B ¢ be 7HAvaL shAb o] w #EE @l FAEL Aa,



7HA A7 Ak A The e wkAle] e ZF oAl e " aAA o
wol "k 7 A dHFAA (biallelico)s ztv= ZEAAZE m 7| EA dvbd 7
T wkEAE 2T ) elth

G2 e] o] A A (heterozyguous)?l A7} BolAFE F4E F e
TAARFAZ ] 7 BobA=d], olF Al GAAAFAE A7t h

B FAEE GEAARAge) £ 2 A7 @k 98 B0 h=1 Y
w, Al 7l 9121 A, B, CollA C 91 Iocus)ol A ¥k fxd 3 o] o] A Aozt
AFABLE abo/abie, 22 el 5= gtk k=2 A 0, 91X B ¢ C9

&

dg o] o]@ o]zt a1b1c1/a1b202 , alb102/a1b201?l 2 7HA A% A

WA = ZNEme AREEAY 7S ALY A AR FHEs FeA o
ol 4= 9Jt} (Judson and Stephens, 2001) o] FAES ¢¥ FHEHe= UH
FAAE 244 & F JdenE usAARHddSs F4E F A eln 2y
ojg]gh W= FEIF EAsHA AU FRY FHES o F fle A5l A
| gl ¥ WHolA dAdHor A 27bed A9 Bk o]l gk o
oz FaHow FAASE FAHMUNE oA 7HA ol AR‘EJ AA v

_<|_>I_
of TH7F HAVt HEF on &da = REEAE AFOR o] 1 tE & F
Jde= WHFEAES  F4 sk WHoltH(Clark, 1990). th& 22 EM(expectation
maximization) ¢ig]FE ARt BEFA RIEE F4se W (Excoffier and
Slatkin, 1995)°] lom pAIgH &L g FolA 2shgtl. wlo]x¢t W
25 ol&std wrEAY AR #E(prior
distribution)& R &3} Fo = A REFA HIEE F43F= WH ot (Stephens et al,

2001).

(Bayesian method)& 7 9]
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gAe Vi=(Y,,Y,...V» 2 Jgue  ukAe] gig wEe
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otherwise
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4.1 AA AR FH

A aAAASE f-AAAFAE (www.heartgenome.org) el A
(CGCAR)E o] &3te] 3o WHI HTR WHS A& o
#HAAG S HAASS T FHAAREAA dABATE Sl NAE &

=)
i
lo,
Ho
[
2
o
9
-
=
o>
%
1o
0]
Z
av)
o
p
2
ol
2
T
‘i
Tu
-
oX,
?1_,
&
%2,
rir
td

ERE 334401 Qb BASe] g FAA AR EEE wsAeig
BASE FR5) Aot gtk MEAG LA THHE SNPRO] g AR

E 2. AEIURMAANR(CGCAR)MM FEMAIZE siZ

Gene name SNPF ZEF
Angiotensin 1 converting enzyme ACE 6 1506
Angiotensinogen AGT 4 1591
Arachidonate 5-lipoxygenase—activating protein ALOX5AP 3 264
Adiponectin gene APM 2 271
Apolipoprotein Al APOA1 2 775
Apolipoprotein A5 APOAbS 5 134
Cholesteryl ester transfer protein CETP 3 1392
Endothelial adhesion molecule 1 ESEL 3 579
Hepatic lipase LIPC 2 811
Microsomal triglyceride transfer protein MTP 2 415
Toll-like receptor 4 TLR 3 271
Tumor protein, translationally—controlled 1 TPT 3 685
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RkEAl s FAS O oA WEAE AT G FARHAAES] AR duE
73 (linkage disequilibrium) #Aol EoJd =4 AASI=Y, FHAAAE 5 LIPC
& A (linkage equilibrium)oll =] 9t}
v AF7HEE 7148 A A tH(p=0.532). YA deAES e 9 22
FAAES A A AU Ao gRlEo] LIPCE ALd HmA
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rir
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AfAAE] Auit

249 el

Z(total cholesterol : TCHOL), A X ¥k (triglyceride : TG), AZLE Xt (low
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Global p-value for sub-haplotypes;ACE - HOMA
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Global p-value for sub-haplotypes;APOA5- APOAI
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Global p-value for sub-haplotypes; APOAS-TG
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Global p-value for sub-haplotypes;APOAS-HOMA
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ABSTRACT

Comparison of Regression—-based Methods for Haplotype

Association Analysis

Lee, Eun Hye
Dept. of Biostatistics and Computing
The Graduate School

Yonsei University

In human genetic study, exploring the associations between genes and
disease phenotypes is an important step toward the discovery of genes that
influences complex human diseases. Single nucleotide polymorphisms (SNPs)
are currently being explored for use as genetic markers in association studies
of complex disease. Since multiple SNPs in a region are likely in linkage
disequilibrium, it has been suggested that methods which use the information
at several SNPs at a time, along the haplotype, will be better for finding
disease-predisposing genes through association studies.

A popular method of testing association between haplotypes and traits is
comparing the haplotype frequences between the cases and controls. Using
method based on regression model, it would possible to test the statistical
association between haplotypes and a wide variety of traits, including binary,
ordinal, and quantitative traits and adjust for non—-genetic covariates.

In this thesis, we compared the Score test with the HTR both based on
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regression model for testing association between haplotype and quantitative
traits. In order to compare the results of two methods, we used Cardiovascular
genomic center data containing 12 haplotypes data and blood test results as
quantitative traits. The results of the association test showed that HTR has
higher power than Score test when there was significant association.
Difference of HTR results and Score test results had a tendency to increase as

the number of SNP in the haplotype increase.

Key words : Haplotype, Association analysis, Score test, HTR, gauntitative
traits.
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