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£5 OlH=, MA=Z &
Ol A 245t missense, nonsense, slience EHH0| S JISoi=2 HIOIHZ, Ol 2EsS LHAIII=
causal eventE &7ot=0 &8 2 = UL AEXN L, Ol EF EYs 40 U= &4 5 U= A
ME SHHOIE 2= &Xte IR B2, &4 2 SSH2Z I A= MAHE SHHO0| £8 i<
M2 BHHE JHXlLD AL 2 =20M=s SHE ASEHZ Mol 222 MAZ SHH0IE JHXL
Qe BX2l RNA AI2A OIOIHE E86t0 MAME SHB0| RAEX 2HE HS2EMN 014 SHAHIE
S 2=50% 26U
1.H & MAE SHEHOJE Zdet FHe KHEANE AE
AME  Jitsst ZiE 2o Md=stE HloIe It (Seed)Z AFE3I0 smoothing?| 82 =E5H0]
SHE0 M2tM, Ol ot MEsIHCZ JiX OHZoIRULCE 2 =20l HHE ASEE HO0IH2
UeE MZ22 Z2AE = 2 H712=0] JUULE 5al, RNA Al224A OOIHE &&dtH MHME SHSH0
Y2 dMADIe RAEL BE2 2= HAs= EYS AL} ZHE FHD, Y HMHME SAHO SEX
d=ot=0 =& 9E=2 o) 2o 22 HAR=0l ZAHE JIE MAHE =HHO| IoIEH2E EH AFZ6H0
UUPLCH O XIGH 20 22 FHE E=sl eItk MAMEZ Z=HHO0| O0IEIt JtXl= StHE BE2Adt=
AL 2=0] 29 M LMHUTZH S =X LI YHEHZS M etstlt.
20 08 A7t A2 E2 HHAS301 JUCH [1]
20 S&Ee MHAHAE =Z=HH0| OO0HE, MME 2. 0ol ®&HAel
&0l ZMSH missense, nonsense, slience =& 0| 2 =20lMd= 3AA AAE SHHO0| dIolE, RNA
s2 JIsdl==2 OO0z, S3d KAEN J9d AAA OOIY, HHE ASHE HOIEHE AtSotRULH
SHYO0IDF ZMGHH 17 OgX 22EH 0’2 digital X, TCGA (The cancer genome atlas) [3]0IA Z &,
signalg@tig =H® JtsotH, MAHAE &2 A0 e, Ho MME SHHO| I0IEH2 RNAARAAE
SHHO0IE JIEdi=2 UOoIHO0IJl M=o ZHYEs CI2Y0IA AIE3A20H, SHHE ASEE H0IEH2
2 MAII= causal event2 2tFE £ UCH D XL 22 STRING [4] OIlM version. 102 Ct2 &0t
£8 dds €1 UAs 4 = U= MAHAZE AMESIUCH.  HMAHAE SHBH0l OO0IH= Hotdl=
SHYH0IE 2= A= e Hoeo, X 2t YHENW HEo)| RctH ez XNAHE SHHO|It
SSHCZ JHANLD U= MHME =SHHO| E£& < LMt FHo KA, 2 A2 42 A4dE
M2 SHE JHX LD UCH Matan Hofree [2] 2 0l218t HHOo| SHElg HEs ofA2H A SEEH HMAE
SHHES ==ot)l ot R} A4SHEZE OOIHE SHHOIE JHXL UH 17, O"X £LH 02
OlZ2otH S&EA HERKIIAE &1, 229 2t #2 FALC. RNA AIEA HIOIEHS &d2 Moo=
o WA MK, e-mail: sanghyun@yonsei.ac.kr JEEN HEotl FIot0l o= FAL, 22 A4
%0 =22 20154UE FHE(0|HEXE ) iz FHE  dEo dHE  HEs otk
Yoz sRATGo XS oo AsHE Xt eo =z, CHEHAl AtS XZHI0IE S HR F=gel
o 12 (NRF-2015R1A2A1A05001845). CHeHE AT HZ  H0H = self-interaction2
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2016\ = HFHTASTEWS =EF
MIHGHH AtES oL, AZAHL=C  HO0l 10 I E=x= 2
AZAAHAE IHANe AE 20Istt. =2 YYHUlAd=
3. 2d OE  A2AH==2 ZHO0l 0.3 O0lao  HAME
Age O 1 2ol AA (1) MAME SHH0 @ K|AL ZAE FEoI”O, Tz
SHBHOIKRER =&, (2) MAHME SAHHO SEX 2HH MAFAHEE ot HEHUAM EM =X ME0 ord
M (3) S20Ist MHE =AHHEH0 SIEX 2HH AAHSE Aot HMHE SAHAHOIE 4AEFHOZ
FEZ LD UL NHXD Y= &Xe MESE AEsIH SEHACE
. , . 4, A" 21
Somatic mutation matrix ~ B ~ -
{patients x genes} g ZMZ2 310AHd EH2 ZFLY  HAZE
1. Extract somatic mutation genes that SHY0l R 2472H2FH 100000, HE HMAME
occurred in more than 10 patients SHH0| |REX 5416H22H 202001, S HAME
PN N SO0l SEL 16234 2LE 584040 ME22 HAZE
A —— oIHi0l BAHE HS & UL
) protein interaction
data
2. Find gene interactions that is composed 5 Z&
of two extracted somatic mutation genes HAHEZT SHHO| dOolHsE 2AYHs YMAI=
A causal event® HPot=0 RSotH 22 £+ UKXICH
A S8 Y2 ¢ Use 34 5 O==2 AHAE
Ve N SHU0IE 2= 24t e Hle= stAHS & 2t
0 | 2SHOZ BRold Use MAHE SHBHO It R
RNA-sequence data HMCes SHE XD UCH 2 ==20lhde 0l4&
3 Extract eractions that is hiahi StHES 2ol ot HHE AMAS2AH OI0IE 2
cérr);Igicedg:xn;;E;ZSEEiaicnIcF){rl‘\lSA—saquLSJenlgeé/ata RNA  Al2A CIOIHE &80oti, HMAZE SO0
KX BHE HSZM MAMIEZ =HEO0I GIOIE It
M IR SHE 22otDX SHACH =, AXINT SEX
~ A0l MAIE SHHOIE I U=s BN A
(08 1) &8 Hex CTNNB1 L&A 90l MAME SHH0IE JHXD
J[= 24 BIF JUCHH, JIE HOIH=Z= F 2Kzt
3.1 MAE SAHHO SAX == SAEE I SSAXICH AXINI-CTNNB1 St &2
MAE SAHHO| HEZ2H 108 0la2 SXHUIAH A MAE SHHO HHE HB22ZM S 8 A0S
SSHLZ A= HMME SHEH0 KRAXE FAEE 2 %= UL 2 =20Md F2 ZA=
F=Esttt MAE =AHHO| OIOIHE &&st &X2 clustering
L= classification S0l AtE & = QUCH Lo, S A
3.2 HHIE SHHOI SAX 2H == ASEEZ HOIEHEC OtLict 2EEE 82 FIEL=Z
CHERA ASEZE HOIEHZRH 2o SHHUA ==&t MESIOHH, O U2 MAHAE SHYH0| |G Z2AESE
MAMEZ SHH0| SREXNSZ 0IR0E AsEE 2AHE HE = UAS A0ILC.
=Lt
HOE8
3.3 R20I8t HAHE SHHO| FAX 2H == 1] Toshinori Hinoue, Daniel J. Weisenberger,
=2 HiHe o8 HAHNA H#E2 HAZE SAHHEO Christopher P.E. Lange, Hui Shen, Hyang-Min Byun,
SAT 2HE = R20/st 2HE FHU= ZHOICH David Van Den Berg, Simeen Malik, Fei Pan,Houtan
0l 2loiMd Old HHONA HES 5 MAE SAHABO Noushmehr, Cornelis M. van Dijk, Rob A.E.M. Tollenaar,
SEXZ0l RNA  AI2A  OOIEH  AOHAM L0 and Peter W. Laird, Genome-scale analysis of
SO0|otH ASHE6t=A &OoIIA2M, 012 <aiA aberrant DNA methylation in colorectal cancer,
& A2H+E O0IZ2oIULE OIdHE &dZ2H=s= & Genome Res, vol. 22, pp.271-282, 2012.
H2t0 HdEAN AHE =Mool BEEHIEC=R [2] Matan hofree, John P Shen, et al “Network-based
MEE= SHE 24 dgo=z, S HaxJp 29 stratification of tumor mutations”, Nature method, vol.
AZZANE XIS, 1HXI2 22| gt= JiKl1, 22 10, no. 11, 2013
AZ2AE IJHKH 10K S2 =2 IJt&ICH Ol [3] The results are in whole or part based upon data
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generated by the TCGA Research
Network: http://cancergenome.nih.gov/

[4] Szklarczyk, D. et al. The STRING database in 2011:
functional interaction networks of proteins, globally
integrated and scored. Nucleic Acids Res. 39, D561-
D568 (2011).
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