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hsa—miR-10a-5p, hsa-miR-215-5p, hsa—-miR-451a, hsa-miR-200b-3p, hsa-miR-18la-5p, hsa—miR-7-5p, hsa-miR-
29b-3p, hsa—miR-29a-3p, hsa-let-7a-3p, hsa-miR-429, hsa-miR-21-5p, hsa—miR-192-5p, hsa—-miR-29¢-3p,
hsa—miR-574-5p, hsa-miR-191-5p, hsa—-miR-23a-5p, hsa-miR-619-5p, hsa-miR-8485, hsa-miR-15a-3p, hsa-miR-
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NAZHE 228 ABA,

hsa—miR-10a-5p, hsa-miR-215-5p, hsa—miR-451a, hsa-miR-200b-3p, hsa-miR-18la-5p, hsa—miR-7-5p, hsa-miR-
29b-3p, hsa—miR-29a-3p, hsa-let-7a-3p, hsa—-miR-429, hsa-miR-21-5p, hsa—miR-192-5p, hsa—-miR-29¢-3p,
hsa—miR-574-5p, hsa-miR-191-5p, hsa—miR-23a-5p, hsa-miR-619-5p, hsa-miR-8485, hsa-miR-15a-3p, hsa-miR-
1273c, hsa—miR—7847—3p % hsa-miR-1285-3p O & o] Fox oA AdEE= o= 3t o] iFe] miRNA At

WY FEE SRS WA § P SR 192 AT JRATE.

AT 6

A58k QojA], A7) miRNA = hsa-miR-10a-5p, hsa-miR-215-5p, hsa-miR-451a, hsa-miR-200b-3p, hsa-miR-
181a-5p, hsa—miR-7-5p, hsa-miR-29b-3p, hsa—miR-29a-3p, hsa-let-7a-3p, hsa—miR-429, hsa—miR-21-5p, hsa-
miR-192-5p, hsa—miR-29c¢-3p % hsa-miR-574-5p &.Z o|F o oA HABE= o= 3 o]A2] miRNA F7
A wd ol mzzel vatel Tl 49 BEcteR Akl Ag SHom st AuAFU.

A3 7
A58k oA, A7) miRNA % hsa—miR-191-5p, hsa-miR-23a-5p, hsa—-miR-619-5p, hsa-miR-8485, hsa-miR-
15a-3p, hsa-miR-1273c, hsa—miR-7847-3p L hsa-miR-1285-3p O 2 o]|Fo]zZ T AHEE = o 3} o)A
o] miRNA Aol & FEo] dlzare Hlste] faste AS @aAgo R Hdste S 5O sk AH
A&



BRI E

10-2022-0155085

[
4

=
KeN
T =2

=

H
2

e
[=)

BEATYH .

L
o

st

o]

o=

{Ke)

£
4 Ao (CA2)

o}
CA 19-9¢F 22 &

o

BEA T .
=

p

L

},

el miRNA wRo] @ wpA] ] o] ]

1 2% (exosome) ¢l A

>4

Eu
pul

ol
=
=l
j=5
=

j=5
=

ke)
i

(CCA, Cholangiocarcinoma)-=

ZZ]—
et

SU
pul

-

Hl 4 7] &

7% 8

A5

37E9
wigel 4y
7 & & o
j=5

[0001]
[0003]

of

J 1o

8

=1
=

T3k, CEA

t717F o gitt.

S

3

A et

o] ool AFHOR 9|3hH A

449 vhol vzt Basi.

i

k)
w

[e)

L

A= =71 Jdo] 7}

|

40717 9
EREEERR

o
A

13

KeN
=

Holt}. tje}

i

EHoR Aty

CCA Ape] AE

Al

[0004]

SR

<
=

ol ¢

=13
=

I

o
el

N

o

i
Ao

!

X

2, mRNA, microRNA (miRNA)

HuH

=5

718k A]
o

=i
=

2] 5ol 4]

-
X

Ix

&

|

o| A& el AJ

Al

R

CCAol A mlo]

°

[0005]

el

ELE DL
o

ol 4] miRNA

miRNA-

BA

o
=

LS|
&

miRNA-mRNA &

r?‘jl-

%-

s

°o]&

=

=

L

L

<

o]

#10-2013-0122635
=1]

Hho] A

ulo] A= RNAE ©]&

A

A= oy, NGS (Next-generation Sequencing)

-

.

™
=

5
5}

)

1o

R

o/

A
mRNA 412 JiAlE wh gl

g J§

%=

[0007]



[0009]

[0010]

[0012]

[0013]
[0014]
[0015]
[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0023]

[0025]

ZIHSd 10-2022-0155085

He] dE T

H uh O hsa-miR-10a-5p, hsa-miR-215-5p, hsa-miR-451a, hsa—miR-200b-3p, hsa—-miR-181a-5p, hsa-miR-7-
5p, hsa—miR-29b-3p, hsa—miR-29a-3p, hsa-let-7a-3p, hsa—miR-429, hsa-miR-21-5p, hsa-miR-192-5p, hsa-
miR-29¢-3p, hsa-miR-574-5p, hsa-miR-191-5p, hsa—-miR-23a-5p, hsa-miR-619-5p, hsa—miR-8485, hsa-miR-15a-
3p, hsa-miR-1273c, hsa-miR-7847-3p & hsa-miR-1285-3p ©.& o|Fo| oA HEE = o] 3} o]4t9
miRNA Ao B AEE A= AAE Lt 23y Jd§ vlolentA 2A4ES AlFsid.

2ot o] upz gk A Aldef] wrEE A7) miRNA & B35 @9l Aot
2 o) v s Ao wEW A7) niRNA = FF U 9= (exosome) FeQl Holrt.

hsa—miR-10a-5p, hsa-miR-215-5p, hsa—-miR-451a, hsa-miR-200b-3p, hsa-miR-18la-5p, hsa—miR-7-5p, hsa-miR-
29b-3p, hsa—miR-29a-3p, hsa-let-7a-3p, hsa-miR-429, hsa-miR-21-5p, hsa—-miR-192-5p, hsa—-miR-29¢-3p,
hsa—miR-574-5p, hsa-miR-191-5p, hsa—-miR-23a-5p, hsa-miR-619-5p, hsa-miR-8485, hsa-miR-15a-3p, hsa-miR-
1273c, hsa-miR-7847-3p & hsa-miR-1285-3p &2 o]Fo]x oA Helg = ol 3} o]AFe] miRNA & =}¢]

P FES SASE WA B Egett BEd A9e 9% ARATPES ATH.
U:]

2ok o] uibx sk AN o] wEwW A7) miRNA 5 hsa-miR-10a-5p, hsa-miR-215-5p, hsa-miR-451a, hsa-
miR-200b-3p, hsa—miR-181a-5p, hsa-miR-7-5p, hsa—-miR-29b-3p, hsa—miR-29a-3p, hsa-let-7a-3p, hsa-miR-
429, hsa-miR-21-5p, hsa—-miR-192-5p, hsa-miR-29¢c-3p % hsa-miR-574-5p S & o]Fo]zl oA Mey= o]
Slut o] 9] miRNA FA Al &d ¢Fo] izt Hlste FUtske AS- HRges Fdsie Aolu.

Eoukw o] upebA s JAA o] w2 A7) miRNA & hsa-miR-191-5p, hsa-miR-23a-5p, hsa-miR-619-5p, hsa-

miR-8485, hsa—miR-15a-3p, hsa—miR-1273c, hsa—miR-7847-3p " hsa-miR-1285-3p &% o]Fo]Z oA Al
= o sl o] miRNA b B GeEo] ulEkdtol| Hlske] fHAdte AS g@dEgo R sk Zlolt.

w dge] v g A del mEw A Alss "5 o Aot
2o nhgrARt dAdA de] mEw A7) Al JFE W aF(exosome) 1 AT

ygo] g

oy @, 58 B5 Ul 4% £ nikNA vlolvkAE olgeh A% 24 f niRVA T ol§F AE-
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WA wlREA gae Aeg A FuAdEel R or A8 5 Aok B AR AnFdA vl
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| fold change | = 2 ¥ raw.p %t < 0.05 = W=3l= 52 719 443 niRNAS 7|t =2 Ayr3le gk
(log2 71¥H)ell tiall Z-score & AF&-3t= @WeE ASA S 2EHP 9 olﬂé‘% YERdY

T 2 = niRNA-mRNA ZA YEY 3= vebdck, 22 719 DEMiRNA = 14 709 netwDEMiRNAE miRNA-Z 2 A&
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g0l HA o i3k U A ko] 40]al FDR < 0.01 ¢ microRNA UEYIE 7FA 3L YA}, S w4}
} b H)al 3% mRNAS ERdITE.
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%= 3 2 miRNA-nRNA 35 #H-&e] 7] BH7bellA RAS BEE uEhith. X 348 A gl e A Ak
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o
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Yy
[e]

A BAfe] 24 o8 fAA BAL UAT 4+ At bsAe wAbsken

ol
o
)

TAHeR dravor ©@ AA(bile duct stone)o] YE AL, XzF HAE Mo ER GHoH
(perihilar CCA) FAIZHE @EFS AFSAT. GFdA d12FS Fstan B8l A4LFS AFEsH 2AY
miRNA A1 @S =33k th. miRNA-mRNA A5 28-S H7lsl7] 98 5 83 Z5olA @58 AFE3le] mRNA A

A9 FPsh.
o A, 22 Al AEAe A5toltt, olel @ niRNAS) |ZE nRNA E29] 65 % o] Fo]
Az dEET A BF BB Ao wEANAY. V5 A2 BAIM 22 S niRNAY EHS T2
MAPK, PDGF, VEGF, EGFR % p53 A& o] Hdrt. 53], miRNA-mRNA 5 ZHg-o] 7|54 H7telA /A=
(PI3K-AKT-mTOR ¥ RAS-RAF-MEK-ERK)E 3¢t RAS A=7} Z3lel o=z FIEAT.
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3}ozke] BAAE FF pAAT. webd DelolA £EEhs niRNAY ATE TG 249 FA8 542 ek
A g 4 glom CCAdl HhE Fe) +3 miRNAS AEHS qulE A@Aolth, (AL B TFl FU A%
A% AEFn B fo) Bhol BHl vhwo]l EAG 5 Ak, WA BFS lolortAst (CAY B 24
of ol4Hel ulole MAEo] F 4 glow], AE 9 axel Eeldel nikNAZL w8 WS AL 4 9l
RS e wE ol AaFolA ik Zeddde 21 A4S gAT & AL Aol

at

wgo A A7) F AE7E vl 2EE miRNA(DEmiRNA) ] o= mRNA ¥Ho] 65 % ol o2 AN % o &

ZAo| A 3] 2 4 9= RAS, VEGF, EGFR, p53 ¥ TGF-B A& Ad 7
Aot A= of EA5A k. 53], 35 AE (PI3K-AKT-mTOR % RAS-
RAF-MEK-ERK) & &3k RAS =27} Wol AJtl. RAS @Az} 1 315F &4E CCA ZF oA A 3E 3 KRAS
5L NRASE ERE RAS F7dAbe] ebd Edwelrt RSl ol w5 fell el CCA =49 iek 54
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waba], E @W-E hsa-miR-10a-5p, hsa-miR-215-5p, hsa-miR-451a, hsa-miR-200b-3p, hsa-miR-181a-5p, hsa-
miR-7-5p, hsa-miR-29b-3p, hsa—miR-29a-3p, hsa-let-7a-3p, hsa—miR-429, hsa-miR-21-5p, hsa-miR-192-5p,
hsa-miR-29¢-3p, hsa—miR-574-5p, hsa-miR-191-5p, hsa-miR-23a-5p, hsa—miR-619-5p, hsa—-miR-8485, hsa-miR-
15a-3p, hsa-miR-1273c, hsa-miR-7847-3p % hsa-miR-1285-3p o2 o]Fojzl oA AE == o= Fh o)A

o miRVA FAAS] WA FES HHSE ANE TS G A0S vlolontA 2HBS AT F Ak,
™
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2oyl A QAAdel HEw A7) nikvA £ BE 4A9 A9 5 glow, vkt A7) miki

= O
[e] 2~
G5 W AAF(exosome) FE AL 4= Qo).

RS} = =4 =gnEiy = = =

B owye] JEE $H0R AERE B £7 BAWPEY 4UW @ BF Bt 7 oy tE TN =
BB, §9 mE AR T4E 5 vk odF 5o, @M B 7S S48 9% 7l=E PAe) 9y
4 A%e ekl A1, Aud 9F o, Wl B EE F4RAR BAW 24 A, 24 )2 58 xg
# 5 k.

oy EE Bt AARYE AES 547 A% 4% FF FUS 2T 5 Q. 4F 325 59
e by EE AUA 5L ZHF 5 dort ool ARHA wEth, JEE 94, JA = wuAd 5 i,
FEE AES £E] AT AE £ 81 TFT 5 doh =L A AW IR 1§T 5 Ao
A7) BES A7) niki b EASAG BHE S e Qoo A4 ABA S o, sgEsle BEd ¢
gom, ok wgAsE gF W AaEY # Ak WA BN 7] nikv o FHE AA BEF wE b
9 A P 98 & Ao,

3, 2 EHS AARSE EeE AR,

i

hsa—miR-10a-5p, hsa-miR-215-5p, hsa—miR-451a, hsa-miR-200b-3p, hsa-miR-181la-5p, hsa—miR-7-5p, hsa-miR-
29b-3p, hsa—miR-29a-3p, hsa-let-7a-3p, hsa-miR-429, hsa-miR-21-5p, hsa—-miR-192-5p, hsa—-miR-29¢-3p,
hsa—miR-574-5p, hsa-miR-191-5p, hsa—-miR-23a-5p, hsa-miR-619-5p, hsa-miR-8485, hsa-miR-15a-3p, hsa-miR-
1273c, hsa—miR-7847-3p B! hsa-miR-1285-3p &= o]FoJxl oA MEs]= o] s} o] 4+e] miRNA 72}

T s SAss W & Edske 9 JAdS AT ARATHEE Aed & Ao

B oulmol ulghzlsl A A oo wb=™ A7) miRNA 5 hsa-miR-10a-5p, hsa-miR-215-5p, hsa-miR-451a, hsa-
miR-200b-3p, hsa—miR-181a-5p, hsa-miR-7-5p, hsa—-miR-29b-3p, hsa—miR-29a-3p, hsa-let-7a-3p, hsa-miR-
429, hsa-miR-21-5p, hsa-miR-192-5p, hsa-miR-29c¢-3p % hsa-miR-574-5p . & o]Fo|Zl oA MeE= o]
Shut o]3e] miRNA AR d o] gl vty Frtete AS g3de® Hdste Ad ¢ vt

Boubg o] npgA s dAA o] w2 A7) miRNA 5 hsa-miR-191-5p, hsa-miR-23a-5p, hsa—miR-619-5p, hsa-
miR-8485, hsa—miR-15a-3p, hsa—miR-1273c, hsa—miR-7847-3p % hsa-miR-1285-3p &% o]Fo]Z oA A el
£ o 3l o]4Fo] miRNA FrAAe] BE FFEo] thxdtel Hste] Hide A dudoew JdsieE A &
ATH.
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B4 AAE 7HRl Aol glolA A Aotk sl7] AA|ol] ALEE oEhE& M]ET AFSE Sigma (St.
Louis, MO, USA) oA F3}3it).
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Zurog2e B dXo] e FAAAAN FHEFS AFENeH o] FxlE 87 Al Ao, o] AFgH A=
AFdEw 4 98 717 Aogds] (DSMC 2018-06-054)¢] 41L& wgrom <z fef B4 2 3} A&

CCA o A% el me oy 3R gstsa, R 45 6D AN AASe dRe dua] 9

PIBD ARl F 1 BF AES £URGT. F 84 BF P A% F Ak 3 9 F H9ge 44w F

BEE AAFNYT. F0Y BFS S 16000204 4 TN 10 B S 94 Belste] 439 (FH)E U
o

eged] TEEZF

,_.
EARN

4
PBS (2 HH)°1 At F, F= Hdd 9}{— Abi Zabron Imperial Co
6,000gl Al A4l EElste] ©5 HARES AU

oF 1
251 (Beckman, CA, USA)= 3Q5§9—‘ﬂ G5 FL -80 T oA RHAHAGY. —ﬁr
=& AHESISlY.
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miRNA A=

<2-1> dAE B

Exo2d™322] 7] E(EXOSOMEplus; Seoul, Republic of Korea) & AR&3te] A=A o] A Fe] we} 4TS F
gttt 1 mLe] ©55S 3000gelA 15 i sk A EElste] Al s ¥ & 235 AZEIY. dSds
Exo2D™e} E3Hskar 37 C oA 15 & F<k wigstitt. 3000golA 30 & wob A4 EYd ¥, 4T ANS
F7F EAE flske] 100 ule] QA &F A Aol A e a3l

<2-2> miRNA #2] 9 RT-PCR

miRNeasy®Serum/Plasma Kit (Qiagen, Hilden, Germany)E AF&3te] A ZAA Q] A Ao ulg} miRNAS A A|5F3
. G5 dAFL QIAzol Lysis Reagent (QIAGEN; Hilden, Germany) = &3fsldv}t. F22¥XE5S HA71s &
& FES 156 & Tk 12000gelA] LA BEEte] A H FUIde R EEEgith. RNAE AE FANeR e
w3, DNAE AW (interphase) &2 W& il @ulde s {7174 e Ao ZFeHddnt. 45 #4835
FEohaL oleeg H7lstel oF 18 Jf wEUISLEHE o] = RNA EAbel e Add A 23& Alw
o}, o]Fo AZS RNeasy MinElute 2= Ao #8319 F R 7P gl ZAg}talaL Eﬂ ‘33 71E 2 BEE
&40z Ak, 1EZ RNAE &% RNase” =

RiboGreen RNA Al9F3} kitE AM&ate] 543 F RNASE=R AT

Quanti-iT RiboGreen RNAA|2F& RNAS A#3}7] 93 2u7te 55“‘3}3“40] RlboGreen RNA quantlflcatlon kit
= A RNA = SHEoZ Bl miRNASF dAe= &4 RNA 28]l wEElEIE (Cosmo Genetech Co.
Ltd., Seou)E 30~3:10' copydl EFIFHE 98] Agshgict, =E AZS RI-PR 33 2PS 93
A = AT

4 A 9 3
golBg g TF
<3-1> SMARTer smRNA @}o]B 2]

Zt AMZo A Bl RNAE AlxPAe TEEF wet [llumina 8 SMARTer smRNA-Seq 7]E (Illumina Inc.;
San Diego, CA, USA) = Al helHelglE& A= AFEHATH 1Hds], 948 RNAE 1A Eeotddstat
o 23 (dT) 2Ztel™o] tigh Zetol] AMES AFsFATE. cDNA 492 3 'smRNA dT Primerol] 9]d] Zg}o]
W oERen, ZF RNA JIESl9] 5 Fol o]y A do] FTFEHIUTE. o] HEWE ¢ & AEE I Fa A
(LNA) 71 725t ¥ SMRT smRNA S2]aze]l ojs) Z3te W] HEdoE F2UH=E F7kagivt. |BE3 A

Tl

wy
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3 Gl A PrimeScript RT:= SMART smRNA Oligo® ZF 31 WA 7Feb cDNA #2ke] 3 ' ot F ®Al o 9E
£8 #7187 1% BEoR AgHTh. T wAGAE PR 5% Fo A4 Aol Illumina o]
(AE HE|Z94E dux Al dx X3 E F718glth. AWak PR Zeko] ™= SMART smRNA Oligoell <]3] 7}
HA Mol AF=a ek PR Zefo]™ = 3 'snRNA dT Primerol] 2]8] F7F8 Mgl AF= A, A golrB
29 cDNA #AelE lluning F2949 Fel2EYol B8 AA2s L@, 2o]neleE blue pippin
o7 A AAEJAOSW Agilent Bioanalyzerdld 7], £ % HE=Z Felsle] AZHUY. oy S &
o ZHetal Illumina HiSeq 2500 7]71ellA Al17d3te] Sl-base 2l=& Aslvt. olvA] &3 % F4 @
AAFE T1lumina o] 2lole] RES AlL3le] 435 ¢},

<3-2> miRNA A #7]

e RNAS] € Pl=as o HE M-S AASH] flstel dAE Hfdn. o 2= of§iH= C
ARgstel B Hlth. A2 3 TolsE] Al 9] A Sbp o] dAIEE A ofWH AldEAE

o d=eld Ea sgl. Aol lpret A B dmis g dAdg ) Aesg. del
S oolgE Adssk AW 54 ge u ofuE HeE RRAAG. A0 E9E dos w ojgy =

ol
e AL ek 2Ed BAS S8 AgE gER 7PTQ°15} At &S st A As FEA
2 Aed guE AlAsEE Fe2HY ST, 1f FeEadHE Afsg dolrt wdg g
. rRNAZ AA3H] Y& =5 Ao el (Homo saplens)J 45S pre-rRNA ¥ W EF=g]o} rRNAoﬂ
A9 th. miRDeep? AT E9 o] otma]ZES ALgate] el A =S microRNAS] AP AY 2
Ak, rRNA ZHHE F52 nikDeep2 AHE EES AFE3F9] miRBase v22.1 oA ¥ Homo sapiens <
2 AA miRNAol FH = Th. miRDeep2 &Lz -2 miRNA biogenesis E’_%‘g Zivto 2 3. ==
=R ]01*’4 JZo] AEste] g AYAET} Dicer Mot A sh=A FRlatar sojdo]l 71 gk miRNA
?Zﬂ%] 55 Uele HeE &9eth. niRDeep2E AE-3le] RNA EE %_L gFel wep A, 28 4
= A dofA AHET miRNAE |53k 3lth. RNA fold 3 7P 77hE ol d9s mells ARRSto] RNA A4
o A& AF dyA 2 2 FE A5, vgoR, i FE AR d5E FE Als, niRBase
v22.1 % W] =9 RNA dlo]Ewlo] RNA F Helx 14.0 o XA R FHste] £7E 918 L7 miRNA
2 71} 8¢ RNAS 2l A4S Macrogen Incorporated(Seoul, Korea)old =3 Att.

:.:H>o,= [l 3@ ot my
S 1d
—(mr?imﬁoi—hj‘iﬂﬂ_ﬁm

3k

<3-3> mRNA A|#A] ztolB 7] FH] 9 A4

A A AFF B olE A A=E AAS] 98 AlEACA d =g dAEska HISAT v2.1.05 AH&-3he]
Aeld 2l=5 &% A dli(Homo sapiens; GRCh38)oll A&ttt HISATE AHS s F 74 #d9 o4
2 (A9, AA Ax Jddx 9 F e ZAe 274 JQYA)E ARESISY. o] T /M £33 QlYae
Bowtie29} %43k BWT (Burrows—Wheeler ¥3h) @ FM 21dl~ (GFM)E AF&3sle] FAEATH. o83t &8%
Ql dlole FxeF duE|FS AFESIEE HISATE €] AFSE < Bowtie ¥ BUARTE 2 o] w2 HE HES A
A33At}. Homo sapiens (GRCh38)e] #=x Al Ad3 =4 dlolE+= NCBI HolEH|o]|2oA T2 =3},

adH 7 A AAlEE = StringTie v2.1.3b ol g3l A= Art. Ao 7]x3to], WA 2 f2xe] &
Ao AE 9 WE A5 EE PO (1FE W o) 9Rg e Azwolx g vH) o ANHU.

4 A o 4
Ao dEd niRNA B FAA gl

A 2,656 Mol A3 miRNAZE 2 709 AMZol A EolEAtt. R #olBeld] 9] edgeRell A calNormFactors W
S AFg3F M-value (TMM) A fsle] HAAMEA 9, F AE BT @tk gl= & 7H&E (CPM)7F 0 91 miRNA
= AAEATG. WA 537 9] miRNACY EHoH 7t 24e F¥eEY. 7 AE e W dEd
miRNA(DEmiRNA) S 2J®¥H3}7] 93 54 242 Fold Change, exactTestS AME3le] vl Mo edgeRS AM&3}o]
T Uct. | fold change | > 2¢1 2.3 DEmiRNAE A €=},

1 AT, | fold change | = 2 % P <0.05 ¢! 52 719 A<:3 miRNA(E 1) E¢lEom nmpxjeto =z FDR
<0.05 ¢1 = 22 7N¢] DEmiRNAS LYTH(E 1).
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e FAADEG)E B
<0.05 o]aL, & 1,286 7Y <3k DEG7}

9] edgeR W71A = A
ld change | =

m

[e}
oA fola

#£ 1

Mature_ID Mature_Accession Expression in cancer | Fold change FDR

hsa-miR-10a-5p MIMAT0000253 Overexpression -67.767703 0.00012733
hsa-miR-215-5p MIMAT0000272 Overexpression -48.324761 0.000529565
hsa-miR-451a MIMAT0001631 Overexpression -43.744868 0.000689058
hsa-miR-200b-3p | MIMAT0000318 Overexpression -19.853105 0.000553049
hsa-miR-181a-5p |MIMAT0000256 Overexpression -14.278010 0.039863367
hsa-miR-7-5p MIMAT0000252 Overexpression -14.105898 0.005415661
hsa-miR-29b-3p MIMAT0000100 Overexpression -13.110731 0.001585767
hsa-miR-29a-3p MIMAT0000086 Overexpression -12.526952 0.009207718
hsa-let-7a-3p MIMAT00044381 Overexpression -10.396281 0.039863367
hsa-miR-429 MIMAT0001536 Overexpression -7.862975 0.021996697
hsa-miR-21-5p MIMAT0000076 Overexpression -7.527874 0.016703169
hsa-miR-192-5p MIMAT0000222 Overexpression -7.116456 0.020183338
hsa-miR-29¢-3p MIMAT0000681 Overexpression -7.050205 0.036428041
hsa-miR-574-5p MIMAT0004795 Overexpression -5.922845 0.039863367
hsa-miR-191-5p MIMAT0000440 Downexpression 6.835257 0.021996697
hsa-miR-23a-5p MIMAT0004496 Downexpression 17.394801 0.039863367
hsa-miR-619-5p MIMAT0026622 Downexpression 43.733993 0.000369095
hsa-miR-8485 MIMAT0033692 Downexpression 45.424422 2.47901E-05
hsa-miR-15a-3p MIMAT0004488 Downexpression 55.527950 0.039863367
hsa-miR-1273c¢ MIMAT0015017 Downexpression 56.059374 0.003623524
hsa—miR-7847-3p | MIMAT0030422 Downexpression 66.683607 1.51028E-05
hsa-miR-1285-3p  |MIMAT0005876 Downexpression 112.015712 0.00012733

miRNA—mRNA g5 2E 2AS gto] T4tz 24 Abele] vl

DEGE A ®sF3itt. FDR

A Al 9 5

miRNA-mRNA 24 JEY=

miRNA-mRNA =4 WE$F+= miRTarBase 7]®F Mienturnet (userver.bio.romal.it)S2 EAHUY. 22 79
DEMiRNA & 17 7l %A 3= (FIR < 0.05)& <53 th(hsa-miR-10a-5p, hsa-miR-215-5p, hsa-miR-451a,
hsa—miR-200b-3p, hsa-miR-181a-5p, hsa-miR-7-5p, hsa-miR-29b-3p, hsa-miR-29a-3p, hsa-let-7a-3p, hsa-
miR-429, hsa-miR-21-5p, hsa-miR-192-5p, hsa—miR-29¢-3p, hsa-miR-191-5p, hsa-miR-23a-5p, hsa—-miR-15a-3p
2 hsa-miR-1285-3p). 22 7l¢] DEmiRNA®] <% mRNA %A 9] 65 % o]do] AAZ F4 @59 & 95 A&
of Hlal FAHJA(E 2).

4 4] o 6
A= 4 7% B4

22 709 DEmiRNA®] 7152 A1 2 niRNA A2 FH2HH-E Gene Trail & 7|Wke & 3} miRNA Enrichment

4 9 Annotatio Tool (miEAA)S AFE-8te ST, 7154 H7ls 0|59 A o] == RAS, MAPK, mTOR,
PDGF, VEGF, EGFR ¥ p53 A& Aol FH3la & FHolrl S HAFAY. =3 45 2 AxFr]) 3+
ARE 2HEA gokek. 87 [ 2] & FDR < 0.05 <1 %9 30 71 o5t ?7}% =S UEhdd.
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* 2
Subcategory FDR Involved miRNAs/precursors
WP314 FAS pathway 0.0012 hsa-miR-10a-5p; hsa-miR-215-5p; hsa-miR-200b-3p;
and Stress hsa-miR-451a; hsa—miR-29b-3p; hsa—miR-7-5p; hsa—miR-29a-3p;
induction of HSP hsa-miR-21-5p; hsa-miR-192-5p; hsa-miR-191-5p; hsa-miR-429;
regulation hsa-miR-29¢-3p; hsa-miR-181a-5p
P00046 Oxidative 0.0013 hsa-miR-10a-5p; hsa-miR-215-5p; hsa-miR-200b-3p;
stress response hsa-miR-451a; hsa—miR-29b-3p; hsa—-miR-7-5p; hsa-miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa—miR-429; hsa-miR-29¢-3p;
hsa-miR-181a-5p
P04393 Ras Pathway 0.0015 hsa-miR-10a-5p; hsa-miR-215-5p; hsa-miR-200b-3p;
hsa-miR-451a; hsa—miR-29b-3p; hsa—miR-7-5p; hsa—miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa-miR-191-5p; hsa-miR-429;
hsa-miR-29¢-3p; hsa-miR-181a-5p
WP400 p38 MAPK 0.0023 hsa-miR-10a-5p; hsa-miR-200b-3p; hsa-miR-451a;
Signaling Pathway hsa—miR-29b-3p; hsa-miR-7-5p; hsa-miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa—miR-429; hsa-miR-29¢-3p;
hsa-miR-181a-5p
WP69 TCR Signaling 0.0025 hsa-miR-10a-5p; hsa-miR-215-5p; hsa-miR-200b-3p;
Pathway hsa-miR-451a; hsa—miR-29b-3p; hsa—miR-7-5p; hsa—miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa-miR-191-5p; hsa-miR-429;
hsa-miR-29¢-3p; hsa-miR-181a-5p
hsa04210 Apoptosis 0.0026 hsa-miR-1285-3p; hsa—miR-215-5p; hsa—-miR-200b-3p;
hsa-miR-451a; hsa—miR-29b-3p; hsa-miR-7-5p; hsa-miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa—miR-191-5p; hsa—miR-429;
hsa-miR-29¢-3p; hsa-miR-181a-5p
WP395 IL 4 0.0027 hsa-miR-10a-5p; hsa-miR-215-5p; hsa-miR-200b-3p;
signaling pathway hsa-miR-451a; hsa—miR-29b-3p; hsa—miR-7-5p; hsa—miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa-miR-429; hsa—miR-29¢-3p;
hsa—-miR-181a-5p
WpP286 IL 3 0.0029 hsa-miR-10a-5p; hsa-miR-215-5p; hsa—-miR-200b-3p;
Signaling Pathway hsa-miR-451a; hsa—miR-29b-3p; hsa-miR-7-5p; hsa-miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa—miR-429; hsa-miR-29¢-3p;
hsa-miR-181a-5p
hsa04150 mTOR 0.0029 hsa-miR-10a-5p; hsa-miR-215-5p; hsa-miR-200b-3p;
signaling pathway hsa-miR-451a; hsa—miR-29b-3p; hsa—miR-7-5p; hsa—miR-29a-3p;
hsa-miR-21-5p; hsa—miR-192-5p; hsa-miR-191-5p;
hsa-miR-29¢-3p; hsa-miR-181a-5p
P00047 PDGF 0.0033 hsa-miR-10a-5p; hsa-miR-215-5p; hsa—-miR-200b-3p;
signaling pathway hsa—-miR-451a; hsa—miR-29b-3p; hsa-miR-7-5p; hsa-miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa—miR-191-5p; hsa—miR-429;
hsa-miR-29¢-3p; hsa-miR-181a-5p
WP1545 miRNAs 0.0034 hsa-miR-10a-5p; hsa-miR-1285-3p; hsa—miR-215-5p;
involved in DDR hsa-miR-200b-3p; hsa—miR-451a; hsa-miR-29b-3p;
hsa-miR-29a-3p; hsa-miR-21-5p; hsa—-miR-192-5p;
hsa-miR-191-5p; hsa-miR-429; hsa-miR-29¢-3p;
hsa—-miR-181a-5p
P00056 VEGF 0.0034 hsa-miR-10a-5p; hsa-miR-215-5p; hsa—-miR-200b-3p;
signaling pathway hsa-miR-451a; hsa—miR-29b-3p; hsa-miR-7-5p; hsa-miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa-miR-191-5p;
hsa-miR-29¢-3p; hsa-miR-181a-5p
hsa04666 Fc gamma R 0.0035 hsa-miR-10a-5p; hsa-miR-215-5p; hsa-miR-200b-3p;
mediated hsa-miR-451a; hsa—miR-29b-3p; hsa—miR-7-5p; hsa—miR-29a-3p;
phagocytosis hsa-miR-21-5p; hsa-miR-192-5p; hsa-miR-429; hsa—miR-29¢-3p;
hsa—-miR-181a-5p
WP127 IL 5 0.0035 hsa-miR-215-5p; hsa-miR-200b-3p; hsa-miR-451la;
signaling pathway hsa—miR-29b-3p; hsa—-miR-7-5p; hsa-miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa—miR-429; hsa-miR-29¢-3p;
hsa-miR-181a-5p
WP437 EGF EGFR 0.0041 hsa-miR-10a-5p; hsa-miR-215-5p; hsa-miR-200b-3p;

Signaling Pathway

hsa-miR-451a; hsa—miR-29b-3p; hsa—miR-7-5p; hsa—miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa-miR-191-5p; hsa-miR-429;
hsa—miR-29¢-3p; hsa—-miR-181a-5p; hsa—miR-23a-5p
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WP364 IL 6
signaling pathway

.0041

hsa-miR-215-5p; hsa-miR-200b-3p; hsa-miR-451la;
hsa—miR-29b-3p; hsa-miR-7-5p; hsa-miR-29a-3p;
hsa-miR-21-5p; hsa—-miR-192-5p; hsa—miR-429; hsa-miR-29¢-3p;
hsa-miR-181a-5p

P00036 Interleukin
signaling pathway

.0041

hsa-miR-10a-5p; hsa-miR-215-5p; hsa-miR-200b-3p;
hsa-miR-451a; hsa—miR-29b-3p; hsa—miR-7-5p; hsa—miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa-miR-191-5p; hsa-miR-429;
hsa-miR-29¢-3p; hsa-miR-181a-5p

P00059 p53 pathway

.0042

hsa-miR-10a-5p; hsa-miR-1285-3p; hsa—miR-215-5p;
hsa—miR-200b-3p; hsa-miR-451a; hsa-miR-29b-3p;
hsa—miR-7-5p; hsa—miR-29a-3p; hsa—miR-21-5p;
hsa—miR-192-5p; hsa—miR-191-5p; hsa—-miR-429;
hsa-miR-29¢-3p; hsa-miR-181a-5p

P04398 p53 pathway
feedback loops 2

.0042

hsa-miR-10a-5p; hsa-miR-1285-3p; hsa—miR-215-5p;
hsa-miR-451a; hsa—miR-29b-3p; hsa—miR-7-5p; hsa—miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa-miR-191-5p; hsa-miR-429;
hsa-miR-29¢-3p; hsa-miR-181a-5p

WP195 IL 1
signaling pathway

.0042

hsa-miR-10a-5p; hsa-miR-215-5p; hsa-miR-451a;

hsa—miR-29b-3p; hsa-miR-7-5p; hsa-miR-29a-3p;

hsa-miR-21-5p; hsa-miR-192-5p; hsa-miR-191-5p;
hsa-miR-29¢-3p; hsa-miR-181a-5p

WP49 IL 2 Signaling
pathway

.0043

hsa-miR-215-5p; hsa-miR-200b-3p; hsa—-miR-451a;
hsa-miR-29b-3p; hsa-miR-7-5p; hsa—miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa-miR-429; hsa—miR-29¢-3p;
hsa—-miR-181a-5p

hsa04512 ECM
receptor
interaction

.0043

hsa-miR-10a-5p; hsa-miR-215-5p; hsa-miR-200b-3p;
hsa—miR-29b-3p; hsa-miR-7-5p; hsa-miR-29a-3p;
hsa-miR-21-5p; hsa—-miR-192-5p; hsa-miR-29¢-3p;
hsa-miR-181a-5p

WP45 G1 to S cell
cycle control

.0047

hsa-miR-10a-5p; hsa-miR-1285-3p; hsa—miR-215-5p;
hsa-miR-200b-3p; hsa—miR-451a; hsa—-miR-29b-3p;
hsa-miR-7-5p; hsa-miR-29a-3p; hsa-miR-21-5p;
hsa-miR-192-5p; hsa-miR-191-5p; hsa-miR-429;
hsa-miR-29¢-3p; hsa-miR-181a-5p

WP707 DNA damage
response

.0048

hsa-miR-10a-5p; hsa-miR-1285-3p; hsa—miR-215-5p;
hsa—miR-200b-3p; hsa-miR-451a; hsa—-miR-29b-3p;
hsa—miR-7-5p; hsa—miR-29a-3p; hsa—miR-21-5p;
hsa—miR-192-5p; hsa—miR-191-5p; hsa—-miR-429;
hsa-miR-29¢-3p; hsa-miR-181a-5p

P00053 T cell
activation

.0057

hsa-miR-10a-5p; hsa-miR-215-5p; hsa-miR-451a;

hsa-miR-29b-3p; hsa-miR-7-5p; hsa-miR-29a-3p;

hsa-miR-21-5p; hsa—miR-192-5p; hsa-miR-191-5p;
hsa-miR-29¢-3p; hsa-miR-181a-5p

hsa04012 ErbB
signaling pathway

.0058

hsa-miR-10a-5p; hsa-miR-215-5p; hsa-miR-200b-3p;
hsa-miR-451a; hsa—miR-29b-3p; hsa—-miR-7-5p; hsa-miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa—miR-191-5p; hsa—miR-429;
hsa-miR-29¢-3p; hsa-miR-181a-5p

P0O0031 Inflammation
mediated by
chemokine and
cytokine signaling

.0063

hsa-miR-10a-5p; hsa-miR-215-5p; hsa-miR-200b-3p;
hsa-miR-451a; hsa—miR-29b-3p; hsa—miR-7-5p; hsa—miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa-miR-191-5p; hsa-miR-429;
hsa-miR-29¢-3p; hsa-miR-181a-5p

hsa04310 Wnt
signaling pathway

.0063

hsa-miR-10a-5p; hsa-miR-1285-3p; hsa—miR-215-5p;
hsa—miR-200b-3p; hsa-miR-451a; hsa-miR-29b-3p;
hsa—miR-7-5p; hsa—miR-29a-3p; hsa—miR-21-5p;
hsa-miR-192-5p; hsa-miR-429; hsa-miR-29¢-3p;
hsa-miR-181a-5p

hsa04630 Jak STAT
signaling pathway

.0071

hsa-miR-10a-5p; hsa-miR-215-5p; hsa-miR-200b-3p;
hsa-miR-451a; hsa—miR-29b-3p; hsa—miR-7-5p; hsa—miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa-miR-429; hsa—miR-29¢-3p;
hsa—-miR-181a-5p

P00052 TGF beta
signaling pathway

.0116

hsa-miR-10a-5p; hsa-miR-215-5p; hsa-miR-200b-3p;
hsa—miR-29b-3p; hsa-miR-7-5p; hsa-miR-29a-3p;
hsa-miR-21-5p; hsa-miR-192-5p; hsa—miR-429; hsa-miR-29¢-3p;
hsa-miR-181a-5p
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