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2 Ao A Mdiysts vlolewtA WaEg B3 B4 dayEe e Hd FHADifferentially Expressed
Genes) &4 &3E|E7 vho]ZZ RNA 14 F32F 24 daEse] WiEe 4% Fad + At

A A% BE f24 GudF b ARslE v A5 0 fA4 2udFe 9 aAN 4
1

kil

Aol o= A HtE (over—expression) F AL, A 2E (low-expression)HE RS EAHoRE FoulsA
groll7] §1%F dagFo =y, bgdd elss 1d¥ F e aw A WY T v A¥ ¥ (linear
model)& o]&3te] Al 1FH A IFE TEE F AE FAAES FE AE HFHoE I(HuEd
Statistical Applications in Genetics and Molecular Biology, Vol. 3, No. 1, Article 3).

A wE fHA B4 daelFe A dlole EFESHnormalization) THAISE S w4 @AR FE 9
o deld EFE wAE 44 1§ ﬂx} AFom e Qo Qkel WA fdAel e vhelaz ofd
ol HlolElE Ffetar HAstE At deolE iEFsE fls), =H2E Wy 3] W (Robust Multichip

Average, RMA) &arg]&o] olgd ‘Ellﬂr(fé} %3 Biostatistics, Vol. 4, No. 2, 249-264).

TAEA dA= xFskE deolHE A 33‘3—83% O] st F 1R (SF, B 25 FA 1F) AteldlA FA
Aoz fFoustAl wEF xo|7t o= AAE AEstE @A, A8 79 &2 FR (False
Discovery) WW (Fa5& Journal of the Roya/ Statistical Society, Series B (Methodological), Vol. 57,
No. 1, 289-300)< o]&3sled BAH p-value¢l g-valueZ} 0.01 ©]3}el FHxE Aelsk 4= i},

Eoage] AFE A (100)+= HEg AHE vlolowtAE wEsty] S8, A wd A B4 dagss

o] &3 w=gt %XMMW Soltd(Ad e AUd)HE FH4 55S o838 4+ gk, A% ¥d {Hz

A daEH5S olgste] HEY FxAA SolddEE 43 H5S wasts AL ov] FA 9] vgeln

2, ole gt Mg Ay Akt

ggo@ whola& RNA %A fFHA 24 dagFel dis] AdsirE gtk B dgex Mdushs vlo|a®

RNA ¥4 32 24 dag]E2 7]£9 vlo]22 RNA dlo|g o]~ ﬂi o]zl who]A = RNA HH HHA o
2 gk A A

ofelo] APL Bl Poizl vhol=Lz RASE FAAe] WP
RS WAUZO WE AFA ANG F AolE st ol o}oq EES
7% 7

°]5P°ﬂ"1%, U}OELE RNA 324 frd=t (e JEEAd ), daad At 9 7FA AR
Kol

%
o] HAoE ¢sl, & IolA miRNA ¥ geneoldt 7]AlE A
_]

slolaZ RVA £8 4HR &gk A4

2 ol w2 HFY FA(100)= vlo]AE RNASF o] w4 FHA Atele AR A3 ALE 733 QUE
A A4 (Interaction Score)E AA4ME 4= vk, JHAMA H4E T3l vlo]a =2 RNA9} o] 34 {FFA} Ao
o FH Aol AT JtsAde] 1AE I F Ut TEHE EAHS FERSt] M Hge] At iy
of a3l dAlsl A e,

T 2% miRNASE FAAF Aboleo] QIEIAM H4E ditels 39 dd& AWsr] 9 AdEela, = 32 QY
HA Mg A W el EEEolt.

= 2 % x 385 #zRFd, A4, #AFEH AX(100)= Hox 3 oA miRNA EFAl o= (miRNA Target
Prediction) &< o]|&3lo] miRNASF AR Alo]o] o= H<4=(Prediction score)E ZA|3}3F dlolE Ho|AE
g=3g 4= 9Jth(S310).

R EL oA B A FAAS, ) A FAlAel Yunon ARl LA A @l vho
A B4 AAG 3 B gug & v

T U=
S AA-miRNA Hol 59 o= ASFE @55}7 = E=2¥ Targetscan, miRDB, DIANA-
microT, PITA, miRanda MicroCosm, RNAhybrid, PicTar, RNA22 o] ¥3t=E 4= v}, zFzre] miRNA EFAl o=
ol sk ekt Aol F 19 7)AEo] Tt
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F 1
E o1& E Aol & FR) AZ A|E
Targetscan Aeg FAMd (sequence similarity) X9 X |http://www.ncbi.nlm.nih.gov/pubme
Z(conservation) HH o]& d/18955434
miRDB Al A AR, 498ty P |http://www.ncbi.nlm.nih.gov/pubme
(thermodynamic stability) AH %, H=|d/18426918
(conservation) AH o]&
DIANA-microT AL A AR 9 98 kg JE ©l|http://www.ncbi.nlm.nih.gov/pubme
& d/15131085
PITA AE FAd AR 2 E98hd g AKX ol|http: //www.ncbi.nlm.nih.gov/pubme
& d/17893677
miRanda 98ty g 4 BHE AHH ol & http://www.ncbi.nlm.nih.gov/pubme
d/14709173
MicroCosm dosts gy AR 2 HE AGR o] f http://www.ebi.ac.uk/enright-srv/
microcosm/htdocs/targets/v5/info.
html
RNAhybrid dogrs gy AR o] http://www.ncbi.nlm.nih.gov/pubme
d/15383676
PicTar Al FAd AR BE AR o] http://www.ncbi.nlm.nih.gov/pubme
d/15806104
RNA22 A1E "’ (sequence pattern) K o]& http://www.ncbi.nlm.nih.gov/pubme
d/16990141
EMl oS ES o &35, miRNASF AR A3 F e T FHAF Alel] oS HAEU 2F:oiH H 3l
ok oS A7F 2SS niRNASE F3AF Alole] AR A JheAdo] WolAE S oud £ gtk
B oS B2 1 U 93 AHFY A (100)] 9 FEEHI, AojF-(140)9] A4k Aol 23] miRNA-f-
Az} o] oS HFE FAFE dolg wolxrt E5E £ goy, oo dAHE AL ofyrh, E iy
o o3t AFHY AX(100)= B oS 5L ol&sl= 949 AMZHEE miRNA-FAA oo oF H4E &
Azttt dlo]g WolAE 5T = Q).
miRNA-F-F 2} Ho] Alole] oF H49 A4S =ol7] #8, shte] Al dF & o|&st= 3 B} Hfe
B oS BS o]l §ste HF9 uolEuo]~E @%5}% 7;4\0] vtEA stk = 200 E B o= 52, PITA

DIANA-microT, TargetScan, MicroCosm, miRDB %

wiol B o%

735, dlolEjHo]~

g 7|z, Arstd ASE

F 1o Z=AE oo A9} 7ol

TE

At

] e]

Ef#o] 2ol A 2] miRNA-F-% A} #o] &9
stel g 53

T4 1

d ol gHE FEag

n
o

P2 1ol A, i 1WA dHolH w2, nd

£3to], miRNA-H-A AL o A

Axke 4 ATH(S320).
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AR Eo =21

dlolg o] (o=

£ 4 gk E4o ulolE] Hlo|~E HE
/] Xﬁﬁ}(norma ization)dt7] Y&l, #A|o]¥-(140)= miRNA-FA =} #Hlojo o= H9o =9

9)
2% A5E
=
=

AR

, 2 dlolEHlo] vttt o) ]

7w A2 ve d9ivh Aed o] wiEe, A4 bﬁim]*e ol-gstazt sh= 4

3p7} Aol & Aolth, miRNA-FH% =

ZHZ niRNA-F 2L o159 dF s 7Isor £
B

45 o]9

3, AJR(140)= 2 dolg

Wekstar, 74 ol
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@ & gnh #3441 ATt

L& 20 6719 o5 B 3
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671e] dHolE HolAE FE5FPorE nd 6oR HAE £ Je AY), TiE iwA dHolg Ho]XdA
miRNA-F-Z 2} #loje] F 74, Ry ;& 1A dlolguo]2oA], jHA miRNA-FH2F Flojo] &H& nlste 3
d 5 .

AW, 100712 miRNA--FA =} Hoj7b EAe= A 1 dlolgu|o] 24, miRNAl-genel #H o] o= HS47F 100
A #Hol F 2090 sgsrbd, A 1 do|ejuo] 2o miRNAl-genel #H ol TF AFE (100+1-20)/100=0.81
o] & Aolth, AJF(140)=, Al 2 WA A n dolEu]o] = A miRNAl-gengl Flojo] T FE HAFE sl
miRNAl-genel #oe] A3t A4E A4 4 Q.

o]% Ao (140)= A3t HAFE 7|22, EA F4X ] tE niRNA 59 9 2
59 9= 2 = AvH(S330).

[

7 miRNAol gt {7}

gAY, geneldw AR AT 7153+ miRNAZF miRNAL, miRNA3, miRNA4 dw, Ao]4-(140)= genel-miRNA1, genel-
miRNA3 3! genel-miRNA4 Z}zte] st A5 7|22, genel¥te] AR A Aol A (F, Aarst A7
F2) TAWE niRNASl =95 ZAAY 5 Aok, = 294 miRNAl-genel Abelo] Aafst 47k 0.40]aL,
miRNA3-genel Atole] A+t3} A7) 0.60.2 AHAAEO], genelel sl miRNA1S FHA <= zZril, miRNA3S
AA & 2e 3oz A HST.

oj¢} 22 Hhgo s EA miRNAol g FdxES] £HE 44T 5 vk, oAAd, miRNALZ FRAZ 7
gene©] genel % gene3¢l 79, Ao]¥-(140)= miRNAl-genel 2 miRNAl-gene3 Z+zte] At3sl A4E 722,
miRNALZo] AR Al At o]l Ak (S, Aaftst A7t 2) SAAUE gened £9E 2AT & Utk & 29
1+ miRNAl-genel Alole] A t3ak A7} 0.49]3L, miRNAl-gene3 Abele] Arsl HA4=7} 0.52 AAH o,
miRNATel W8] genel> FWAl & 2L, gene3 WA 95 2= AR AAH AL

o]F  Ao]F(140)= FAA 2L niRNA 59 95 7122, FA4A-niRNA Aleo]le ¢l A<4=(Interaction
Score) & A4ateh = AUR(S340). F8H4 2+ JAEHA HF4E AMS7] A8 ol &FH & S A Aol

784 2
(———)I)XC——F—)
{,; Ty

twe A miRNAS] AR} Ho]e] S(number of miRNAi-gene), t = j¥HA gene] miRNASLS] Fole] 4
(number of gene;~miRNA), ry= jWA -3kl ek 1A miRNAS] A3l H &9, ry© 194 miRNAS] o)
g A A Aarsk A E9E o 5

ABBA Gz

A3k EF miRNA 9|5 Eo] Al BE miRNA 2 2E fAxet BeE dlojEHo|~E Z2ta A ¥l
ol A= miRNA Abole] FARIE, miRNA Abele] S G Bl {5 AAIA F& ol8dte], B
miRNA &2 E2HE =" £ g vhdst nikNA @ §H12 59 A AFE HET 2 Q)

AAld 1 - ARFAA 71908 TSR] dat

= g AA(100)= whela= ool A3s Tl ol 574 miRNA<t
Aol T Al ghs F538kal, 54 miRNASH AR J

& Jdrt, FEHE =S FERsY, FAF niRNAYF 5A f1AF Atole] @Al ghel Aibel uis] A3
4y gkt

T 4% FALE dolEiWo] A5 o] &3kl FAL miRNA H 5 FHAb Atole] AwabAl g kst wWHE A
ety 98 AgEoeli, E 58 FALE dloJEHo]AE o] &3to] §AF miRNA 2 FAR}F Alole] A#TA e
Artets W el sF o).

WA wlo]a R offo] AEHS Fa] dojR F-HA Hd EZulA(Genes Expression Profiles)  miRNA &

[H
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A3 delE7E AHEE(S510), Aol (140)= =€ ¥

Z 239 (mikNAs Expression Profiles)S E&sle= AF
19 A#3A (Correlation) S A4FeE 4= ATH(S520) .

HolBE 7122, 54 niRNASE 54 #7344 Ao

FAHor vlo]A R ofgo] Ael e drgstd, A vlelARoj ol (microarray) ¥, AWEAS] 84 A
A Es AR e A BE e SAY 7 e =24, DNA vhojagojgeolHae k. A} vlol
Azojole] mjor kel wE o] W A el Al dAR s, AWAE st

e A

Nrgow A7F & Uik, = 444 vhelazeldelt /EHow EY f14 AF /WS WAsHA
Adest, el AL AN YA 419 WkE AL FAA ol

aRE = el 5 U Fu BF FA4 Ade 3

14 xﬁw AE 4 RAE F&33 DNAZ Gaitetel 3% B2 EA%. o

g 2Agste] oAz FYRE F ol

o ur

[ o
Hﬂ
'z
_>d
%
ox
1-r1
o
"y
vz
Tx
4

S|

A, A ¥ DNAE Al7]1aL, o] & ]
A @A Zzaglen %d QA B Aol B WA S SPOIA, FUA R oF 2 g
S, BA a@m AFE B e AR olgdtel AFshd FAA WA A vl yx ¥

2 oX
2
L

Aot 22 wlolam ool APS F3l, 54 miRNASH 54 FHA Aleld] A AErt X3 4 vk &
A miRNAS} 54 FdAF Alole] H#TAl= Foj& @A (Pearson's Correlation) 2, 54 FAxe] wdzr
Z7tell W2, 54 miRNASY DA F3He] AUEs vEhde AY & At

o] AFE AAX(100)= miRNA FFALE Hlo]El Mol ~(miRNA Similarity DataBase)Z o] &3t £ miRNAS}
FAFSE A} miRNAS]l FAM=# S 53 4 QUh(S530). miRNA fAME dlo]EHo]~& miRNA Alole] 7154
AEE FASRE FAE G EFE S AT nikNA FARE HolEue] At ofn] FA® BLAST i BLAT E&

o], HFH FX(100)E FAE S o83l FAF miRNASF 57 32} Alole] AidAE
(S540). A} miRNAS} A=} Alolo] 7FEAE Ailsle dHole fAME 3 o] &3 Ad 3
regression model)o] AF&4 4= Qt}.

2Ald] 2 - miRNA ¥ 93¢ S T2 AAAA A4k

w ool we AFY FA100)E 5 niRNAS Fe2EE sk A nikiAd] 9E grnd e A
& FE QT niRNA B Alele] e welstel A ghe AHE Aol YElAE FEEE 2We

WA wlo]a R ofo] A Ha] doj FHx Td 23l (Genes Expression Profiles) ¥ miRNA 2+l
23U (miRNAs Expression Profiles)S ¥ 3sl= A8 dlolg7l 48 EHH(S710), AF(140)= 4Hd A3
HoleE 7122, 54 niRNAS} 54 514 Alole] A##-A| (Correlation) S X 4= ATH(S720).

& AFE A (100)= miRNA F2] 2 dolElHo] A~ (miRNA Cluster DataBase)Z o]&3le] 23 dlolH=E <
HE 574 miRNASH 98 Jdv= F& A ol A8k JF niRNAE FEF 5 JTHS730). miRNA S
B dlolgHlo]~= miRNA & Atele] Azl dHolEE Zé g 2421000 54 miRNAY}
10kb(kilobase) oJujell 91X|3}= miRNAZF Q& < A= AoR A 4 9ok, ok, f& A
27} Jk=A] 10kbE A A Hojok dh= AL of Aedo] whet dupEx] gkl 5 gl

*, AF (10 574 miRNA9} 42 = & A oludl IF HAAEHE A miRNAZF 4+ A
o FHAA #k T ATH(S740). AR, © EAE oA, miRNA©] miRNA;9] <A miRNAY

AS . AFE AX(100)E miRNA,-gene,o| 3+ a7

g B
2
rr
>~

A" A

=

mSL' rlr

0)
K

F_R

AA 4 3 - AAMIA(Transcription Factor)E z3t A#3A A3

el wE A" AA(100) =3 A
AHE Abelo] MARIALE argsto] AJudA e dAdtsks Aol diEiM = feds =4

£ 8e AARIA dloEuol2E o] §3to] B4 nikNA R AAEE FAA Atole] FUIA %S AW P

2}

Tl

o

L
R
A
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[0076]

[0077]

[0078]
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[0080]

[0081]

[0082]

[0083]

[0084]
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AN SOOI olgSel 54 niRi % ANEA f Al

ol
o
N
o
o
=
ol

A
o
=2
1-r1

1o o
Ny
O{N o
)
tlo
re
5
QL

N

I 239} (Genes Expression Profiles) @ miRNA &
dlo]E 7} Y HW(S910), AoJF(140)= 4H9d A
BA(Correlation) & A4k 4= JATH(S920).

el
EEES

4 (miRNAs Expression Profiles

q, wlo]a =z ojge] AL Fa dojA
)
olH1 & 7|xE, 54 miRNASF EF F-Hdx

ox X A%

i
HU
H e )

o
o
344
o,

(o}
j‘n)‘i

A2 (100) = HAQIA}F "o el #]o] A~ (Transcription Factor DataBase) 258 &4
DNA®| Boldoz Aztste] 54 FHate AAE &dsA7IAY At dAx4
ATHS930) .

Ze] AAZEE FAAT EA6E, AFE AR (100)E AAPZRE FHASE miRNA AFolo] AR
T ATHS940). delz, & 8 EAlE oollA], gene,®] AAZE FHAT} gene, 1 % kel

o
miRNA,-gene, Alole] A@#A ZHS 71Z 2, miRNA,—gene, Ato]e] A#A#A kS A48 4= 9o},

e}
i

[}
i

ot
o %
ek 4z
4>
=L

2
¥ Jo

o
o

)

(100)

rlr

Alel 1-35 E8 dAtd duaA
. 14 miRNAS] Frd Aol gk 91H

2, Y AA000E 4 niRvAe) FAAe de e g
S, AR SR nikdel o A S JRE A

30, 4y 1

o

mlo]Z2 RNA A
]i]_:l]:

&3l miRNA-F-2Z} Alole] JAH A H47t =E&EW, AFY XA
(100)+= =& e &

L.
18T Wk Bl Kol wd

T 102 volembA WEg Y w4 SuYFE VxR 9EQ S vlolentAE HEdshe WYY S5 %
ojtk. Awel HeE 8, HFW A (100)+= °lF, HAFL FA(100)= s A FH4 &4 dudFs
o] &gt FEol A AN HARN thEA SodA(dXiy], #d e ALA)HE FH4 E5S AAsia
A= ek 71g gt

L 105 #F=xsHH, AFE X (100)= mlola = RNA 4] F8A 4 diagFS o83t niRNA-F+HA; Alol
o] JIHIM HFE A4 4 Arh(S1010). JIHHAA H4E Absts WA= oA & 4 WA & 98 B A
Bk ke gomz | oo tigk Ak A AR

o]F, HFHW FX(100)= AdHHAA A7 49 n AA o]l miRNA-fHAE HolE Ad¥eka(51020), A
miRNA-F- 2} glojo Ao fdztet 2 HE Fdx2 B4 dugEE V2R Ged A AN BT 2
A BolddEE fx 550 uFe 9 Wud nlo]lemtAR A 4 QIrk(S1030). F, QlE M A
T7F FoWA abs HH FHA FA daFedMs g Sl Al AR tE2A SolldEe FHA
5 9E9 gg volemAR AAHET + vt

T oE d2, AFE FX(100)+= miRNA-fFH2E Hojo] AHHAA H57t & £0=2 n /e FARE AAs)t
i, A5 HE {24 dugEs V2R gEY Bt AA ARl tdE2A SoddE e faxk 55
WS HEY g vpolowAR AT Fx Qlvk

miRNA o5 E =, Targetscan, miRDB, DIANA-microT, PITA, miRanda, MicroCosm 2] 67]& ©]&3}3L, miRNA-+
Az #Hole] A A T 49 n el AR (g-valueZt 0.05 olatolWA] FAol FdAA Fhol -0.5
o]sh) & 2H43t1S i, ACSM5, ADH6, ALDHIL1, APOA5, BHMT, CCL16, CYPI1A2, CYP3A43, DAO, DDC, ESRI, F11,
F13B, FETUB, GLYAT, GNMT, IGFALS, NAT2, PFKFB1, RDH16, SRD5A2, SULT2A1 2 THRSPo] ©%¢b Zehg ulo] o
nAR AdE 4 At

445 wol oAl AEAel B4 theat 2,

ACSM5(acyl-CoA synthetase medium—chain family member 5)+ Y& 7|2 Eo|A =
oAl (el Alel =) EAE etk C(4) WX c(aDgl A 2 F§3te 3-stol=sA-Exsit 2 2 3-E X3k
e 3,4-E ¥ 3k A3k

o
N
N
>

ADH6(alcohol dehydrogenase 6 (class V))<= &3-E yslo]l=2 AlvolA] sjdzeje] AU 2= V &3S ¢
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spol= Aol (853D E dEstet. 7] Auele] ARES oAwe, deE, BE AYE G
cEA RS, R AW A AES ] !
A% WA, ZHRo|s FEE 5
e,

ALDH1L1(aldehyde dehydrogenase 1 family, member L1)< 10-EE2UEH EI}SIo|E2Zgo]E, YIAHolnjol=

ot tholyr S| LB = EAMO]E(NADPY), B =& HEZSIo|=2E o=, NADPH B ojibstetanzel A
S FXIgth. o] FHAe Ve e dde] 42 A d MEAE, S AXE ols 9 FF A A
.

APOA5(apolipoprotein A-V)+&= HDLZ F2 3y wloly ol xulutuldolt), ZA=RZw] 32 (chylomicron)¥ &
Rs T ATk, apo-CII ATWA ] TolA(LPL) 16 7Fritale] 7hs e X}lzﬂ 2 (85 SAAE A ol
2 gle) 7} VLDL-TG A Hxo] gAAe] osf 5 F4AH(IG) T T ZAAA |t} A ZF
H2HE ofHEMAT HolA (LA & AxsHA E43A 7], wazsix2RE ZU2HE9 58 4sA7]

BHMT(betaine-homocysteine methyltransferase)s ZEA]~HQ] = o]
clo] tuda=g]al 2 wEleWoR 24zt Asty | o] Hk-g-2 w3 Zlol Hi7tg 4 Absle] Q%

CCL16(chemokine (C-C motif) ligand 16)2, HXEA}OJE
AL ety vdZol= M ¥ (myeloid progenior ce

>—/-\
nYE

CYPlAZ(cytochrome P450, family 1, subfamily A, polypeptide 2)& Alo]EIE P4502 3 (3])-E]|SHolE &
SAAGolAl el aFoltk. ZF wlo]lARFZ A, o] &@AE NADPH-9|E A 5 AR FAodH.

iEﬂio] Ayt D AJA o] Z(xenobiotic) S XdslE tds FxA o2 AU gl IFES AHSAIT
o}, 2—3}°]C%/§ﬂ‘ﬂ =& FHet=d 7P E40] 015} ZheI1e] 27] N3-EWdsiitg-& 53] ThlA Alo]E
A% CYP1A2o 93] F== djAbdn). 3k, ofZet54l Bl 9 ofAEbv|:=3lo] tixte] &3k}, kA ks

s
S H Aol S ofwle] A&l ot *?o‘llﬂli*}olv% ofnle]l N-slo]=FAsiuks 9 FuAgle] O0-god

CYP3A43(cytochrome P450, family 3, subfamily A, polypeptide 43)< W& EHAEXEHE 6-HEl-3lo]|=F A2}
otAl &44E& JERT.

DAO(D-amino-acid oxidase)™ Y ollA 2178 Z4E A (neuromodulator)?l D-AlHe F5S ZA3t}. D-DOPAS] Ui
gt =2 S4E 7HA A, =R A 7 gtt. 8t w9t FAE D-obrikE AlAGE 5a 1]7Vﬂ§*1 =
23k 5 9}, Fe A5 S olo] ZFA, WEE 9 A7) 7B ¥ IsE D-olu| Ak X

thFel D-ofm bl ZH&-gkn), ARG ofm| Aol 2H851A] 9=

pad

DDC(dopa decarboxylase (aromatic L-amino acid decarboxylase))+= L-3,4-T]3lo]==A] 8 d L2} (DOPA) S =
FHO R, L-5-3o|EFANEHERS AREUCR Y [-EfEN}S EFENIO R YylEAdst
21t}

ESR1(estrogen receptor 1)& 3 T2 FLAo|t}, AHRoE T8 9 7 F8&AE AMANE FHAA 4y
o] A #FoAHI, AE F2 L xmF ZAoAY Esld JFgFS wHTh. 2=E-oEA d HdAF FHH

=
o
L)
oo

(ligand-dependent nuclear transactivation)<, 3|74 oX=E= Q4 (ERE, palindromic estrogen
response element) A Eo] A s wtjolw A W= AP-1/c-Jun, c-Fos, ATF-2, Spl % Sp3y #& g &
DNA- %L AR} ARbol] FoJsfo], ERE-=HA Aledds wpssit. = A3 /EAQ 4849
LXXLL EEZE §3lo] AEjdid F5dds A (coactivator) HFA G AMEA} T

el Hes fxe3ttt. A% JAl(mutual transrepression)”} AlXE 3 5ol4
A (ER) 2 NF-7}3-B(NF-kappa-B) Ale]olA] dojutt}. NF-7}3-B DNA-AS A S AAA 7|3, IL6 T2 EEHE
FE NF-7Fa-B-wil | AARE AN 7]aL, ZERHERY ddE gExd A (coregulator) B RELA/p65E ©]
FAZT. CCL2 ¥ IL8 TZRE 9 NF-7+3-B Hkg @42 Roli, CREBBPE O]EI\] 7] 2= 9Jt}. ERE A&}
NF-7}5}-B A% RELA/p65 2 NFKB1/p50} &) aht}. “aNﬁﬂﬂ%ﬂ-]ﬂ]% o7 QM WG QiEe
AEA BHE Edete AAME BAFAZ S Ja, 7S CREBBPE ¥33ttl. TFF19 dAF 248 =318
T oAurk. B, oheke vlvetA Asdd ‘&ﬁ]oi»ﬂ‘ﬂ}%(cascade)% E3H3t= =7 Al (membrane-initiated) ©l
Z2EZ AsHEs w7l = ok, ofolAF(isoform) 32 NOS3 2 U] ditsd s Aol ddste] dold

L

i
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o S e o4y e V1A Eudle] Aow ololAEe WY FEAY FAF U= BE—E DNA A3t 2/
= olHo|#A 3 heterodimerization)o] &3l % S =

Faha opel 2 12 AT F Aok,

Fll(coagulation factor XI)& o1z XIE <z} IXZ2 FAFA 7oz Fol Swe] YAz Ame Z7+ A
(middle phase)s ZZIAIZITH,

F13B(coagulation factor XIII, B polypeptide)s= <1A} XI11¢] B A|¢l(chain)& &uwjz oz &AL ol A|qt,
B ABEFYS et4dstA 7|, EENY o8] EdaIFeElujvyola A £LEE5 2dste oz oAXL

FETUB(fetuin B)oll o3& A3 = @ a2 A~ Ql ZZEolA] A =F(cysteine protease inhibitor)e] A]
B} (cystatin) FH AL 9] 43¢l FHF2d(fetuin) Lo ddojtt. #HFSE & A (osteogenesis) L
= AFF(bone resorption), l&EH L 2+ A4 AX &A1 24, © A4 A5 s bSS L o

2l 7o vt Vel dEEo]

GLYAT(glycine-N-acyltransferase): oFa7]E Zgl4xle] N L=}
(mitochondrial acyltransferase)oltlh. t<2] 714dS HFAA v
= AElaket 22 A ol W ool 2k e )

GNMT(glycine N-methyltransferase)+= S-o}d|:=2 €S

o] S-old| =X & WA AH|Ql (AdoHey) 2] F-4=2 <1 AJA] =} @”ﬂ N-H 2 Z A (A2 F4])
2 w2 24 9 vE o thale] 2-oA Fo3 9S4 ),
IGFALS(insulin-like growth factor binding protein, acid labile subunit)® @z 2z FRA-zH=
A e AlXE 52 opy|dle v A-uhilE g s Agol Fhojdlit),

NAT2(N-acetyltransferase 2 (arylamine N-acetyltransferase))i dlo]=}zl @ ol&Holwl ok&o] oAl E&
At Fofsity, thFst ooyl 9 FHRALo] &7 ofyl 7] N-olAEst = O-ofMgsE FXlstal, o
F e THE dAEAS AL 4 Q).

PFKFB1(6-phosphofructo-2-kinase/fructose-2,6-biphosphatase 1)< ZZHEQ X 2 6-H|AXAHOEES A U

w8 g

RDH16(retinol dehydrogenase 16 (all-trans))2 NADo| thal MIZEZE 7}A = AH3Fskd & A (oxidoreductase)©]
o BE Edsel dEE % B3-A2-dEEs A Asae ddselme Ast. Af deEun
CRBP-A3 dE=el g o w2 2485 2=t 3-¢43-3to|=FA =2 AN, =R AL S
9 ERsHEs daolmaHiEAHE U dEaadneos ST, Ed oues 2uAA 4 9l
o},

SRD5A2(steroid-5-alpha-reductase, alpha polypeptide 2 (3-oxo-5 alpha-steroid delta 4-dehydrogenase
alpha 2))v HZEZEZHE(T)S 5-4i-U3o|E2HAEXHE(DHN 22, I18a T2 AAHE B I2HA
2HES FSote 5-YI-3-FAnHZo B2 AT, A B3 E d=27 AgedA F8g gES o),

[xs

SULT2A1(sulfotransferase family, cytosolic, 2A, dehydroepiandrosterone (DHEA)-preferring, member 1)<,
3'-EAX-5'-oldldd A O E(PAPS)E AH|O]E XU (donor)Z AR5l 7+ Bl BAloA Ay Ro|= 9 ©F
o] HEIE A= A EEWATEtolA o]},

THRSP(thyroid hormone responsive (SPOT14 homolog, rat))&, 53] & 4] fAoA, X2 Aol ZA A

AekS s, F3F Aol AWA AFES VM EgolElAlglel = A Fastt. MIDIIP1IY Ao 28-3ta

ACACAS} 1 43 A8& dwsdo=za Xd S 24T = o). Ax F&Ad A (coactivator)ZA 7|5

Tk, THRBE] #AA}RIAF A& =43 4 Qo).
&

of

7t A4A 2 4 HY(Liver Cancer Institute and Zhongshan Hospital, &= Aslo] Fut tfshul)ofA
3d, @ Fhupxie) tistal W (Kanazawa University Hospital, 9, o]A|7}eb) oA 2008 d
2 2010 A5 AAE AX oA oA IARBE U] DFEE=(intrahepatic cholangiocellular
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[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]
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carcinoma, 1CC) B &3t THME P E=UF(combined hepatocellular cholangiocarcinoma, CHC) ZF & Al4A &
o5 do] F53IUT.

MEZL AL dts= A4l A A A3 (Institutional Review Board)oll ol Sel=Eqar, A7k i 4
?(Human Subjects Research)®] m]= ZHr® AU (National Institutes of Health, NIH) A}F=o] ol&f 7=
ATk, & 23719 ICC 2 CHC AF#l7F mRNA 2 wlo] =& RNA &4 (microRNA signatures)S THE7] $138] AFEE A
o}, g*oq AAF 4 olm Ao ZAste] 7] dsgla, W dRlEe] WElxAstgo R olE 1Tt 5§
Al Horo 2 HE 6899 Wl ICC #AE2 547 FH 2o 7|&H Atk (Hepatology, Vol. 56, No. 5, 1792-
803).

1w el vlolony] AlEe] A%

e

2 g o] dloleulA MES Wt #Ag] AT FEY X 104 E A 59EeR F 163HS e
2 3y, A oz RE AfFHT NS o] 835}o], GEO(Gene Expression Omnibus) ©lo]E GSE265662 A}
f3le] FAE EX(principal component analysis) % AZF +H-EA w8 (hierarchical clustering,

euclidean distance, complete method) 2% HA 3},

o A, gxgdel digt W E(sensitivity)7F 82%(85/104) 2 Eo|E(specificity)7}F 97%(57/59) =

el & 112 FAE 24 232 23 (Plot) 3 CU*O]DP = 11904 7F2%9] component 1& Al 1 F4
B(PC D& 9u|star, A=Z9] component 25 Al 2 FAE(PC 2)& w3 4 r}. UrOM AAPgor xd
H AR g2 gusia, AL ¢ Jd. = 128 AFH +HE

o=® T¥H A= @001" o) sh=
A Z3E 3|E fi(Heat Map) o2 Z=AIFE ZWolt}, = 1204 3|E i Aeko] A8k w4 vh(Bar)= At

g ouista, s e g o & g

Boawo] AAA ] ojad, HA&d PHES, ZRaWo] J=HE wjAld ZRANTL 9L F Y ERA
TAsHs Aol sttt ZEAMIE ol = = WAe] o=, ROM, RAM, CD-ROM, #7] ®lo]x, E=3] T
22, 3 dolEl A Fol glor, Aol deln(dE 5o, JAHUS T W) FHE 7= A
= EFIT

d71sk ol AiE AFY FA(100)= 47 ABE AAdEe] g3 el dHA H8E & e Ao
ofvel, 7] AAldEE vddt wye] ojFold = SIEF 7} AAjdEe] AN Ee dFUF duHos =%
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k1
N2

1
(g
~

100

/

140

110 —  A%® L E=ar 130
Ao} -
120 — Ag7 gy Yegeely [ 150

EEH2
miRNA Target
B ’Predic'aon ] miRNA | gene | Score | Rank, | Ronk;
[ ! PITA }'— miRNA1 | genel | 0.4 2 2
’ 6 (7; +1-R | ) miRNA3 | genel | 0B 2 1
L DIANA-microT [T Z T miRNAT | gene3 | 05 1 2
1=l i -
| |___TergetScan |17 - - miRNA3 | gene3 | 07 1 1
1} predicton DB miRNA3 | genes | 04 3 1
| MicroCosm 1 T,: number of total miRNA-~gene pairini DB

N Ry’ rank of miRNA-gene pair (j) prediction score
{__mirDB - it8
; -

Interaction

- Interaction
___Score

[tm +l-—r;,/ )x tgs"'l”'y
- tg

1+ Number of interaction (miFNA, to gene)
1gy* Number of interaction (gene;to miRNA)
o+ tank of miRNA,

rgy rank of gene;

EH3
§310—_ miRNA-gene®] o5 A5 5733
tlo]E] wlo| 2 &5

miRNA-gene #01¢] 71519

P A%

§330 — gened] T3 miRNAY] =4 2 miRNA]

‘ 015t gene] 4 274

miRNA-gene 301 9] Q16 &4

B0 4%

_15_



ZIHSd 10-2014-0124600

Er4

Experiment Data

$Si
PROFILES PROFILES

l miRNA~gene,, ! { miRNA, '

{ miRNA~gene,, i

miRNA~gene,,

=> Linear regression

Egs5
8510 miRNA 28] Z2319) 9 G742 3
ZERAS et A E oy 4
§520 — E4 mRNA-574 gene AL0] 9
AgA At
$530— 57 miRNAS} AHH f-AF miRNAS)
A 44
§540 — frAF miRNASH 54 727} Aol 9]
AaaA At
=96

I miRNA~gene,, ’ l miRNA, l
| Experiment Data |
€ IR

miRNA~gene,,
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=97
0| mRNAWE TE5t9l 9§54 39
O zsg 2aee 47 dolg £4
£ miRNA-54 gene AF0] 9]
S0 B A
§730 —— E4 miRNAY} 914 $] ) 8=
1% miRNA 53
$740 o1 H miRNASH E4 47}
o Abo]¢] Apekak) 2
EH8

Experiment Data

GENES miRNAs
i exrnessm | EXPRESSION
| PROFILES ! PROFILES

‘ miRNA ~gene, f

£
miRNA B¢ 223519 2 G702 4d
VO zzdos zgae 43 dolg 4
54 mRNA-574 gene A0 9]
0 B 24
=4 ) Ar2A
5930 A 3E
A2 A9 £ $A7
P Aole) A Q4
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EHI0
miRNA-F-#7} A}o] 9]
$1010 — AR,
$1020 QB A 57} 9] il A o] fQ)
miRNA-5- 71 2} 5| 0] A &
A EE] mRNA-§ 4} H ofo) A 2] 7204} 3
$1030 A5 BE §14 24 ¢22)5E B4
ol s A oy $ARES
120k A g4 wlo] QAR A
EHI1
CLUSPLOT(t(x))
o |
o |
o |
L]
o
g o |
= oo
o]
o
=
o
S w
2 -
C:! —
Ll’_)' —
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Component 1

These two components explain 923 % of the point variability:
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