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|. Introduction

A 7 FARe] 2tols veilE & 97] v d(single
nucleotide polymorphism, SNP)¥} o] oAl vletsl= ot
ok] of2] SNPE2] 35282 F88h ks gtk SNPE2] 54t
£ 3 (epistasis) o2k 3ch

Tt A 984 ¢ (genome-wide association study,
GWAS)allX] SNPe] = 5 10° odoln] 2 SNP 23+
sefsh wie 27 100 Zto] Al wkzel
AP a2 sto] A ARkle] B7bssith

wjzbA] SNP UEQIZE &85 o] Wl o] &-=rHI].

Tt ARRRA] 2P Bdistal 32 5 B soldl
w2t HIESZE Fdeh= ARto] 27| S716l7| whzell 2 HielHE
oz 3t AFelME UEIE FA5Hs Akt vl8o] Ak

B =RAE ol2fgh ZAIE siaat] $1al SNPTE gk
HESZE m2A] T8k dalelss Akl

27golx] DA IR e BEE a2l vES=e) thste]
291813, 3FCE YEYAE waA] Akkslr] sst daelze]
TES Hola, 4orf= BI2E 37 HiRE An), J2lil 2ES
7legict.
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association Tt
polymorphism), A4l (epistasis), %34 B & (mutual information), &3 (contingency table)
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study), ©Y9a719+8A(single nucleotide

Il. Preliminaries

1. SNP (single nucleotide polymorphism)

ko] Aol Zzte] 7= AT,GC F shta LiEpiH,
RES 2 FAAE S o FAL Qle ofA|e]7] wiitel St
HRee] FATE 7 il 1 7RIS 5 fRlek] Vel
T e e AR TE G719 5 JoH, AA T 5 54
A1) G7leN FeE i 7o) WAshs e i HXIE
SNPoJz} gkt

I FA= 2Re] i 7Y whs 7HRR= SNPS- diallelicol=h
Fa2m[2], tiie] delrle o|2fst SNPS ioll AMEslaL
B GoE BE SNPL diallelicola}ar 71gak. wiek Co}
T2 oozl diallelic SNP o2} CC, CT, TC, TT 47}4] #-1%0]
7¥Fs3Hd, CTe} TCE Sl Hol 3714 frados Fash.
T 7] = ¢ AF o= &71E major allele, @ A5 Vo=
4712 minor alleleo]2}al F-21, major allele thFAL=, minor
allele AFARE FEASHE LRk o=, §F 7le] SNP A= AA Aaaa
Al 7FA] S48 (genotype)2 7FA™ k 7He] SNPES] F-H82
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2. Phenotype

Y (phenotype)e: kAo w Aol farE vk o)
$-= control ofg} F-Ec}. A dHlo[E=

ol FolxIct.
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3. Mutual Information
A5 A HZHMutual Information)2 5 AFAE Alo]e] S
ERHTH3].

deAreE I o] AR #hie the o8 FE ozt
[(Xng;Y) = H(X17X2) H( )_ (Xl,XZ,Y)
o] 2ol X, X, 7k SNPe] 7Fs3 fdde] 85 wioln,

Y & Aol f%e) g m@de] 88 Wil
H <= entropy=A] OMM 2oz Aoler.

— Y p@)loglp(x))

reEX
plz)e 748 X 7}z #S 7Hd g8oltt
p(z)s FREo] 23 (contingency table)ZHE] AL &=
=g
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Fig. 1. Example of Making Contingency Table

Fig. 2 o} 22 F&3t0lM 7 459 &2 Al 99 =

2 ] 5 pro] o, o g st ey ALK
4= it} Entropy2 Ashd 9)e] 2log ARk At
% gk

7
12 15 3 16 18 17 19 22 3 135
35 22 15 20 19 22 25 31 14 203

35 22 22 15 15

H(Xa, Xp) = 20310gz 205 203 982203 203 082303

68 68 135 135

H(Y) = — 55510825303 ~ 3051982 303

H(X,, X, ¥) = _28 0, 2B 12 12

—Ilo
203 982203 ~ 203982203 " 203 32203

I(Xa, Xp; ¥) = HXo, Xp) + HY) — H(Xy, X, Y)

Fig. 2. Example of Calculating Mutual Information
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4. Mutual Information Network
HIESZ= =E(node)9} ol|X|(edge) = TdEc}. SNPE *‘i’é
BEF HEQTo = 72 SNPS =58, 7 SNPTH) g ahs
A= FHgIE

HIELFE FA517] $J8 = SNP(pair)2] 4= Akto]
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2 A SNP 7i5elaL, S+= 3 F7]o]w, MI= 27H SNPe]
TEBON ASAHEFS ARkRs ARFolth
£ =Rk 2 ol Nt S 7hdaiar o] whzell AR Bt
T = th23 o] 7WKapproximation) & <= lch

T= X (S+ MI)
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[, The Proposed Algorithm

1. Overview

71 e HIERITe] BE oS ARKE wrlct 7 7ie] SNP
FHYP0F o]Fofz] BIARE Al ALK wlEia BE T
L=E(SNP)9] oS AR 8 et R2BEE Adsliel 317wl
HEE WHESIA Aofof gt

@ Fig 3 7} o] tie] SNPog Aal 2
e o He o] SNPog AR Belgs Ak &= itk
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Fig. 3. Contingency Table Reduction
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Fig. 4, Compare Sample Count
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2. Construct Large-Size Contingency Table
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Fig. 5. Construct Large-Size Contingency Table
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3. Contingency Table Reduction
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Fig. 6. Find Appropriate Large-Size Contingency Table

|V. Conclusions

1. Theoretical Result

Aol b ZARE ARIEREE 7T 4 Qe AdEE 3R
AEE ALttt

WA, 25 & 37)9] 2¥%E e dele AR &
)] B3R 0N 2 X FE 5 2 AR ok

P(P—1)

ageg

[\

Alolze] HatEE e defe ARE + FERES Aktehs
Wx (329 %2 + M) o)1,
P%s
+
2

oF N?3°9 olk = #4¢ Pelwl 1A Aeke ARk

N23%9 oy

71

rhy

o] ARt AR of7] uhzel, AR¥E W /

Ps

7RE PO & 5 ghs A ARl Hhge (——+N737)

[e:

1, 2x3%¢ B
2 )= —t 5 otk &,

o e A8 e /g 4 ok

%
n

/

FH

2 2L 255

Q

2. Simulation Result

2 darelEe RS waA el S P darelgelr]
Rzl 2 R HlolEE AR8gE Zae) AlEHold HiolHE
ARBSE Zik= 2loPt gick 2R R ARIR AEE 3] A
A& o[BS o] ARttt Adel A8t vlofel=
SNP 1,5007H, ¥+ =] 2,000~10,0007]]c}.
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Table 1, System Environment

ltem Value
CPU Intel 3.10GHz
Memory Size 32GB

) Linux 3.13.0—-32-generic
OS version Ubuntu 14.04.2 LTS
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Fig. 7. Performance Comparison on Data
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3. Conclusion
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