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T Ao,

HE FAXHCRE, A7) mir-744-5p 2 mir-409-3p¢] PCR YA Alo]Z(threshold cycles, Ct) #S mir-451a9]
PCR A AtolE &S 7IFo 2 HASSES u dixatel vls] F7Fsta, A7) mir-128-3p2] PCR 4 Al AlelE &k
& mir-451a2] PCR UA A}o]lZ #S 7|Foz RASGS u )z v 7435, mir-451a9 PCR A AF
18 @& 7I€o2 BAS 7] mir-128-3p9] PCR Al AlelE #kel 10 o] 13vwtd o #gete s st
A=

3 A7) mir-744-5p 2 mir-409-3p2] PCR 94 A Alo]Z (threshold cycles, Ct) a2 mir-451a2] PCR I A A}
olF g VIToE RASNS w dzxael Hls] FUFekal, A7) mir-128-3p] PCR Al AtelE ¢k mir-45la
o] PCR Al AFolE #e 7o 2 BAS NS o vzt vd ZFashy,

(]
NS m“

»

T

n
Y

K

mir-451a®] PCR 97 Alo]E #& 7IEo2 ®BAS 7] mir-128-3pe] PCR Al Atel& ghol 13 o] 17v]Rkd
o gxeto g wust = gitk.

wgk FAFOR, A7) b) @A A ARk el AE, AT, AEH, AR, 7IAAE, AVTHEAYY
(MRI), SPECT(single-photon emission computed tomography), MMSE(mini-mental status examination) % =&
A} WAl ©+229 (positron emission tomography; PET)O. & o] Fo]zl oA AElE = 3l o] 4ke] HimpA dAk

ARE AAANIE AL 272 383 4 Yo},

urh pAden 9g 4 3 .
wowwed, 4] ARe o, 25, AZ, 48, 8%, 93, e, A9, YT, YA, AXQY Ei
29l AY 4 glom, wmek % A Akl 48 4 ot ARel AP 37 Aol ABHA kn
REERIEE S i

2 odie kO d SHL a) A ARd gEY 2 AT As5A FRELS AYste @Al b) A F

Jeldt 5o AA AEZ nir-744-5p, mir-409-3p, mir-128-3p, mir-142-5p, mir—-222-
3p B mir-6852-5p = o]F-o1xl oAl AEE= b o] de] miRNACl wid T Fas sk @A B o)
A7) FREAS AYsty] A3 Aeld T niRNA 2E8 FFES AN ETF A5 sl niRNA 2 £F3 )

RS
wa BAE TS, BEY 2 AFE ARAL 23ed PHel B Aol

M

rr
[H

FAHeZ, 7] miRNAe] gk HE S SHY & AT AAT niRNAY] SolH o=z ARst = 9l g}o]
7

19] A7) GZ o]|F XA, A7) mir-409-3p= AT 29]

3T 39 HUIAMER o]FA AL, 7] mir-142-5pe A EWE 4

= AdHs 59 FUIMER o]Foxal, A7 miR-6852-5p= A

7IMEE o] FofHaL, 7] mir-128-3pi= A
o] @7IMER o]FojA|aL, &7] miR-222-3p
T 6] A7IMER o] Fofxl Ad & A,

B3yl 2YES olgsto] B R/EE AU Wy oNE FAT F UE v, Ve R AYY Az
A FREAS AL AR U vt onlA niRNAY WA FES FHFoEA HES P APl U A
2 EWE Felste] BEg Qe AP ARAS 23y @ 5 v

A7) CFREBAT S SR W/EE A9 34 EE A0S g, WA EE AAAIE B0 deA o
2 gArety] gstel 2ol ol g VA BA(E Bol, 4% AAR, AP golude, Fa4
m g dolnele 5)& gk

A7) AGAT R W/EE APl o Y el Aow %elx, Fe vehl: oz
U FE(FANGA 2HT), AW/ SAE L ooy 52 BT TPR

A oz, Ve R/EE AYUS] B Fel Bl 9 AR PHE Fu BIS 88 F HEQ B/E
= Ao R Aun A ugde AasAY dFE FAgoRM Fu BY F PR 9/EE 4999
of tel el e Yl B4 Aded s o 488 5 o
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=W 2 4
T 12 254 8% miRNAS] LES PCA 48 A7E e 3ot

= 2% 5570 AEZolA el 3 miRNAS] W& & AjZbalst Aol 71 9Z9] 3719 B == 3709 pairwise
t testolA miRNA 2& 9] fold change(>2 fold)E YERH Fo|th(BP: BIC vs. PC; PN: PC vs. HC; 2 BN: BTC
vs. HC). ®is= Wzle] Wbk o =mal(9]) 3 Wkl (olg)) 2 el ).

=3 KA ol Qs HAg dHE AR A3E vEbdl Aol

% 5% aRT-PCRO| <]l #Z¥ 370 miRNA(mir-744-5p, mir-409-3p 2 mir-128-3p)¢] W&S& gld ulr Z3
(Box plot)S YER Ao|th(wzkA: PC 28, 2= BIC 2F, FH4: HC 25§).

T 62 gRT-PCR 44 RA 9 7]F3ke] w mir-120a9] Ct #S yeld Folt}.

g S A1) Yk A F L;;g

ol3}, H g AAldo] ol A AwEth, @, 7] AAldEe B 4y JAEe Y ¥, B dygol

71 ARael I8 B A2 ole.

24709 # 4o 32 3 AZ(Pancreatic cancer, PC), 10719 H=<¢t dx} &3 A=
BTC) 2 thxw¢l #73k A 2170 A= (Healthy control, HC), & 557] AWZS& £4
hya

foF Fui E 10 tehd vieh

Biliary tract cancer,

arglon, 557 AEo)

_u/-\

F 1
Pancreatic cancer (n= 24} Biliany tract cancer in=10) Healthy conrol (n=21)

Age, vear, mean £ 50 G283+ 111 6B x7E 4389+118
e (0]

Male 7 IP00%) 15 (F1.4%)

Femnae 3 130/%4)

Diabetes (%)

Hypesension (%)

Smoking (%)

B, I'.q;'m;. mean + 50 MN7+i0

CATe-8, Wml, mean £ 50 34445 +6543.2

Turmor sizs, mm, mean £ 50 312411.1 na
Stage (%)

| 2 1200%) na

Il 3 150.0%4) na

[l 1 110054) na

b2 4 (4000%) na

Recurence after surgeny {5 417 (3825 i nfa

DS an {rangel | — n'a

05, month, median (rangs) 152 (3. n'z

Abbreviations: 5D, standard deviation: BMI, body mass index; DFS, disease-fres survival; 05, overall sumival

TAACR, HC BE F 271 AENN0L B N02)2 Hl 3 g dAe] e Aow JdEdvk. HCel Hd 9
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(43.94)& PC 2 BIC 3=t B A8 (FF A8 ZH2F 62,754 L 62.84]) Bt} vrgkt)h, PC 289 WA
H(54.2%)2 ARG =JA T, BIC(30% FAd) 2 HC(28.5% FA) 179 A= 218X k).

1-2. I AEolAe] miRNA 5

g4 &S 10-mL BD F FHol| #H3kaL 4° CollA 3,000 rpme = 203 &<t A4 HEsltt. dEeds 4
& & A zA XA ] w2} g3 miRNA A A 7]E(Genolution, Seoul, Korea)E ARE-3Fo] AZZH-E] miRNA
2 FFehE F RS FEST

1-3. miRNA A]¥94) (Sequencing) % cDNA &4

NEXTflex small RNA-seq kit(Bioo Scientific, Austin, TX, USA)ES A}&3}o] 50-bp single—end 7] 1-20i 4]
FZ3 miRNAS] AR S F3sksiY.

TAFoZ, A2 RNA A ojHE A%
@G Jhe oDNAE A EIY. 7] 3
A7 dF & A7) Agd wek g 24

[o
ol

3 1 ugd ¥ RNAZRE 288 &, 9-AAE =gy S F3
cDNAE FEHOo= do], P(RS Sall o|T7te cDNAS Alxdtar, 2
#8l ©H (~150 bp) & F=3FUTE.

cDNA ZolB ] F4-& Agilent 2100 BioAnalyzer(Agilent Technologies, Santa Clara, CA, USA)E A}-&-3}o]
BrlslR o | o]% A FAF TREZF uz} KAPA ElolH 2] A 7]E(Kapa Biosystems, Wilmington, MA,
USA)E ol&3ate] A#st vt HERe S92y & I1lumina HiSeq2500 A]2~&l(I1lumina, San
Diego, CA, USA)& Ab&-3lo] AdF-<d1=(50bp) AlAES

AAd 2. miRNA-seq HlolE H-A=] 9 =¥ A}

fastQC-0.11.3& AF&&te] m7bke A< dolge s Z2 e (Quality control)Z 483 & A @A~ 48 A
o Trimonatic-0.32% AH8stel AA ofgeleh A-FA AALF AASALE. ~ 1635 bp e olvle] ThE
oA F=z+e AWtk miRBase version 21 o & = S A W3 miRDeep? S A&l Agslslad).
miRNA /ﬂoéhlJ 57_0 O]x]E XJF‘J:§]—0}'57_ 27H 01/8—94 };E:—E’:— ]/ﬂ les:} = miRNA (> IOQ E_)E XX*O}‘}iD},
AAle] 3. miRNA wlolowlA e Uzt A

-1, gk, HAe B dEy aFdA A ow WHE mikNA A

o rob

A
Al

3

4%

)

o}

32 ~{<>l'

|98}

o17F miRNA dlo]EjHo]~(miRBase v21; http://www.mirbase. org/)E =3 miRNA A& HolHE HHE &, g
AMZo A 67770 miRNAZE HEE S ERlsglth. ol FAE FA(PCAH)S ME A& XAE a7 &3 A
HE ARk a3 239 A XA AE XS AAEete] 43I gl I Alold Mxe] EEXEHE U
BRI AT

67770 miRNA®] EA #A1S Falste] Al 1E(PC, BIC B HO)& A o= #HE &+ 9 A
miRNAS Elslitt. A%, A L AE3 X5=BMD)S £33 A3 sk U3 g 39 B4 U 2A
T AsHo R T3HFE 42719 T H niRNAZS 135ttt false discovery rate (FDR)-adjusted p < o
T A7) 4270 miRNAO tisf F£AE A (Principal component analysis, PCA)S <=3)3}3it).
1

i

>

al }.
H “
FASHAl dEpdo @A, PCA EARIe 2 E Het 9 Agts nggq ;mgfg B N

127) miRiAs] R FEE A Aok % 20 ERd vk o) ) A4 R Fe
Eo|x2 A 18 (PC, BIC)®
ek, vhe, PCA A Asbsh ARSI HEg

r\_l
ME:‘nm'.

=
b= 33l JHEM FaHe] JEde s9lg)
e

3-2. 1% F5 ¥ (Classification analysis)

grok 2 #HAds Aekd = 9= miRNA A B Al (subset) S AEEr] Yete], aF EF EAS S99
BIC, PC @ HCE %% 3% 7 4, ¢ 25@BIC, PC) Z HC ZFe® EHFE 208 BF BXo=w &

sto] G=af3tqitt.
Tz, FEA Fel2¥Y W (representative heuristic method)Ql K-
neighbor, KNN) .2 7} 7H7k2 o] %9 th4ZA(majority voting)ol| wel E7F319
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miRNAS A Ej8tal miRNA-ZE gh Alol& frEefuet 718 Sl wet A7 Ae7t e das E7ssiv.

KW &7 A #HAY K #S A8stes AL Fasiy, 2 dydxs bz HE 2 FEXEY
(bootstrapping)ol & WAHE AHAIEE 7|wro g K=119 71 7178 o] AP (= 3). nikRNA A E9

2R Rae 9d A AAR 0 4302 Frs.

31F & miRNAS] 37} Ad= 317] ® 20 YElE vk} 2ok, o] 5 8719 miRNA, mir-1246,
mir-6131, mir-7641, mir-4454, mir-4707-3p, mir-483-3p, mir-1302 ¢] fold change”} 28} ©]4} Z}o]E i}El
Sovt, g2 9@ HAFLS FESE Aol vsiAE AI7F AU,

Hu
A
1x
9,
=)
il

=z 2
miRNA Accuracy|P_sensitivi|P_specifici|B_sensitivi|B_specifici|N_sensitivi|N_specifici
ty ty ty ty ty ty

mir-128-3p 70.9% 83.3% 64.5% 0.0% 100. 0% 90.5% 85.3%
mir-142-5p 70.9% 83.3% 61.3% 0.0% 100.0% 90.5% 88.2%
mir-222-3p 70.9% 95.8% 58.1% 0.0% 100. 0% 76.2% 91.2%
mir-361-5p 69.1% 75.0% 74.2% 0.0% 100.0% 95.2% 73.5%
mir-6852-5p 69.1% 91.7% 58.1% 0.0% 100. 0% 76.2% 88.2%
mir-3150b-3p | 67.3% 83.3% 58.1% 0.0% 100.0% 81.0% 85.3%
mir-4773 67.3% 75.0% 71.0% 0.0% 100. 0% 90.5% 73.5%
let-7g-5p 63.6% 58.3% 80.6% 0.0% 100.0% 100.0% 58.8%
mir-4492 63.6% 75.0% 64.5% 0.0% 100.0% 81.0% 73.5%

mir-744-5p 63.6% 70.8% 67.7% 0.0% 88.9% 85.7% 85.3%
mir-15a-5p 61.8% 62.5% 74.2% 0.0% 100.0% 90.5% 61.8%
mir-223-5p 61.8% 70.8% 54.8% 0.0% 97.8% 81.0% 82.4%
mir-424-3p 61.8% 66.7% 64 .5% 20.0% 95.6% 76.2% 76.5%
mir-30a-3p 60.0% 66.7% 67.7% 0.0% 100. 0% 81.0% 64.7%
mir-127-3p 58.2% 66.7% 54.8% 0.0% 91.1% 76.2% 85.3%
mir—-20a-5p 58.2% 58.3% 64.5% 0.0% 100. 0% 85.7% 64.7%
mir-24-3p 58.2% 66.7% 51.6% 0.0% 95.6% 76.2% 82.4%
mir-32-3p 58.2% 70.8% 51.6% 0.0% 100. 0% 71.4% 76.5%
mir-32-5p 58.2% 58.3% 67.7% 0.0% 100.0% 85.7% 61.8%
mir-3613-5p 58.2% 70.8% 61.3% 0.0% 100. 0% 71.4% 67.6%
mir-371b-3p 58.2% 70.8% 58.1% 0.0% 100.0% 71.4% 70.6%
mir-409-3p 58.2% 66.7% 54.8% 0.0% 91.1% 76.2% 85.3%
mir-548d-5p 58.2% 54.2% 77.4% 0.0% 100. 0% 90.5% 52.9%
let-7a-5p 56.4% 75.0% 54.8% 0.0% 100. 0% 61.9% 70.6%
mir-1246 56.4% 62.5% 54.8% 10.0% 95.6% 71.4% 76.5%

mir-454-3p 56.4% 62.5% 64.5% 0.0% 100.0% 76.2% 61.8%
mir-485-5p 56.4% 62.5% 54.8% 10.0% 95.6% 71.4% 76.5%
mir-5481 56.4% 75.0% 51.6% 0.0% 97.8% 61.9% 76.5%
mir-6131 54.5% 75.0% 38.7% 0.0% 95.6% 57.1% 88.2%

mir—-651-5p 54.5% 75.0% 45.2% 0.0% 93.3% 57.1% 85.3%
mir-222-5p 50.9% 58.3% 48.4% 10.0% 88.9% 61.9% 82.4%
mir-548ay-5p | 50.9% 50.0% 74.2% 0.0% 95.6% 76.2% 50.0%
mir-7641 49.1% 58.3% 54.8% 0.0% 93.3% 61.9% 67.6%

mir-141-3p 47 .3% 54.2% 51.6% 20.0% 88.9% 52.4% 73.5%
mir-190b 47.3% 45.8% 58.1% 0.0% 93.3% 71.4% 61.8%
mir-548ad-5p | 47.3% 58.3% 58.1% 0.0% 91.1% 57.1% 64.7%
mir-548ae-5p | 47.3% 58.3% 58.1% 0.0% 91.1% 57.1% 64.7%
mir-26b-5p 43.6% 37.5% 61.3% 0.0% 100.0% 71.4% 44 1%
mir-4454 43.6% 37.5% 51.6% 0.0% 88.9% 71.4% 67.6%

mir-4707-3p |36.4% 37.5% 48.4% 10.0% 86.7% 47.6% 61.8%

mir-483-3p |32.7% 37.5% 35.5% 0.0% 84.4% 42.9% 70.6%

mir-1302 29.1% 29. 2% 58.1% 0.0% 91.1% 42.9% 35.3%
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37F B B0 g, gxet 2 Hgde WS 93 miRNA H Ao MEAe FFrE 76.4%2 EbsT
(2 4a). #AFetol daides 90% o)l ¥ Wz s Bl v, o] diside 30% ke AEES o
Efiint. mek, @EQbel digh 4 WIZEE miRNAZE FUHESE RASHh, 088 HEST Bojdom #AR
%l miRNAS] SHES W38k Ao R e ﬂuﬂJH'mmﬁioﬂﬁﬁﬂh}]ﬂﬂ%#iﬁﬂﬁﬁi%%

A3% (accuracy)ol YA, 2 2F EF EAA A+ hsa-mir-142-5p(89.1%), hsa-mir—-128-3p(87.3%), hsa-
mir-222-3p(85.5%), hsa—mir-6852-5p(85.5%) 2 hsa-mir-744-5p(85.5%)<] A= =4 YElt).

AF7] 570 miRNAe] 9lo] W= (sensitivity)E hsa—mir-222-3p % hsa-mir-6852-5p(91.2%), hsa-mir—-142-
5p(88.2%), hsa-mir-744-5p(88.2%), hsa-mir-128-3p(85.3%) <= WEyT},

L3, Eo|%(specificity)s hsa-mir-142-5p % hsa-mir-128-3p”7} 90.5%2A] hsa-mir-744-5p(81.0%), hsa-
mir-222-3p(76.2%) 2 hsa-mir-6852-5p(76.2%)°l ®&] A yvelon AAH ¥7 G o] hsa-
mir-142-5p, hsa-mir-128-3p % hsa-mir-222-3p¢] 2% AZT L7} 92.7%2 7}FF & Ao = ey},

FAA 2 1F BF BAd w2 niRNA W7t Ane 8] & 30 vhehek vke} g

#£ 3
miRNA Accuracy | C_sensitivity | C specificity | N sensitivity | N_specificity
mir-142-5p 89.1% 88.2% 90.5% 90.5% 88.2%
mir-128-3p 87.3% 85.3% 90.5% 90.5% 85.3%
mir-222-3p 85.5% 91.2% 76.2% 76.2% 91.2%
mir-6852-5p 85.5% 91.2% 76.2% 76.2% 91.2%
mir-744-5p 85.5% 88.2% 81.0% 81.0% 88.2%
mir-3150b-3p 83.6% 88.2% 76.2% 76.2% 88.2%
mir-409-3p 83.6% 88.2% 76.2% 76.2% 88.2%
mir-1246 81.8% 88.2% 71.4% 71.4% 88.2%
mir-127-3p 81.8% 85.3% 76.2% 76.2% 85.3%
mir-361-5p 81.8% 73.5% 95.2% 95.2% 73.5%
mir-223-5p 80.0% 85.3% 71.4% 71.4% 85.3%
mir-32-3p 80.0% 85.3% 71.4% 71.4% 85.3%
mir-6131 80.0% 94.1% 57.1% 57.1% 94.1%
mir—-20a-5p 78.2% 76.5% 81.0% 81.0% 76.5%
mir-4773 78.2% 73.5% 85.7% 85.7% 73.5%
mir-485-5p 78.2% 85.3% 66.7% 66.7% 85.3%
mir-4492 76.4% 76.5% 76.2% 76.2% 76.5%
mir—-651-5p 76.4% 88.2% 57.1% 57.1% 88.2%
mir-24-3p 74 .5% 85.3% 57.1% 57.1% 85.3%
mir-5481 74.5% 85.3% 57.1% 57.1% 85.3%
let-7a-5p 72.7% 79.4% 61.9% 61.9% 79.4%
mir-222-5p 72.7% 82.4% 57.1% 57.1% 82.4%
mir-32-5p 72.7% 70.6% 76.2% 76.2% 70.6%
mir-371b-3p 70.9% 73.5% 66.7% 66.7% 73.5%
mir-424-3p 70.9% 76.5% 61.9% 61.9% 76.5%
mir-4454 70.9% 70.6% 71.4% 71.4% 70.6%
mir-483-3p 70.9% 88.2% 42.9% 42.9% 88.2%
let-7g-5p 69.1% 58.8% 85.7% 85.7% 58.8%
mir-141-3p 69.1% 79.4% 52.4% 52.4% 79.4%
mir-15a-5p 69.1% 67.6% 71.4% 71.4% 67.6%
mir-190b 69.1% 73.5% 61.9% 61.9% 73.5%
mir-30a-3p 65.5% 67.6% 61.9% 61.9% 67.6%
mir-3613-5p 65.5% 76.5% 47.6% 47 .6% 76.5%
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mir-454-3p 65.5% 67.6% 61.9% 61.9% 67.6%
mir-548ay-5p 63.6% 73.5% 47.6% 47.6% 73.5%
mir-548ad-5p 61.8% 76.5% 38.1% 38.1% 76.5%
mir-548ae-5p 61.8% 76.5% 38.1% 38.1% 76.5%
mir-548d-5p 61.8% 61.8% 61.9% 61.9% 61.8%
mir-1302 54.5% 82.4% 9.5% 9.5% 82.4%
mir—26b-5p 54.5% 58.8% 47.6% 47.6% 58.8%
mir-7641 54.5% 73.5% 23.8% 23.8% 73.5%
mir-4707-3p 52.7% 64.7% 33.3% 33.3% 64.7%
7S e B BAG dlol, 3 1§ wF A6l wal 2 1§ ®F 49 F9 nikue] o] oAz
lsel | EAe] ekt 3 1§ BF BA Qol, AFY Bl thaAAE AT Fe MR of
sHgo, dug B4 9 AFGoE AR ASHE A sl HAuS PRIt gate AL
& 4 AATHCE 4o)

12709 A5HoR WAR nikAS] )5S B e, o9 FFL W
DAVIDEH & 53] #Ab 24 WAUE, AZAEE TeAs 2L AL 43 Bdd A

£ 4
Biological process Count % Poalue Fold Enrichment Banferrani
trersciption, DNA-templaied 581 1330 4.86E-13 129 3SE0
positive regulaticn of transaription, DNA-templarad 138 4.30 4 20E-12 158 JEE-08
reguiation of transcription, ONA-templated 448 1025 2TEE-10 129 2MEDG
regative regulation of ranscription from RNA polymerase Il promicter 238 545 4.90E-10 143 ISAE06
positive regulation of transaription from ANA polymerase || promater 304 696 436600 134 318605
cellufar respense to hypoxia 43 1.10 253E-08 2T 1.83E-04
regative regulztion of Tanscription, DNA-templaec 168 3.84 5.34E-08 146 3850
positive regulaticn of cell migration 76 1.74 &07E08 1.79 435604
trarsformning growth factor beta receptor signalling pathweay 45 108 1.65E-07 212 nonee
apoptatic process 18 414 SE4EOT 138 Q00688
peptidy-serine phosphondation 54 1.24 1.21E-06 187 Q008702
pasitive regulation of cell proliferation 151 346 327ED8 140 0
protsin autcphospherylation 67 153 451E06 162 Q212
G145 transition of mitatic cell grcle 45 108 5.506-06 151 Q3399

Gene Ontology designations were generated via DAVID funciional anmotation. Only tenms with a Bonferroni-adjusted p< (05 are presented

w3, KEGG(Kyoto Encyclopedia of Genes and Genomes) 74 2ol whz} 427019 miRNAZ} #oddls AZAGHEES
24819 g. 2 A3, syl E 59 yEeRd wpe} o] ‘b HZ(Pathways in cancer)', '#%&%(Pancreatic
cancer)' T 99 ¥4, MY T BAsE HRe AH] ASFS FAsGIE.
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X5

KEGG Pathway Count % P-value Fold Enrichment Bonferroni
Pathways In cancer 158 362 1.19E-13 1.69 349E-11
FoxO signalling pathway 68 156 226E-11 214 6.65E-09
Glioma 40 092 367E-10 259 1.08E-07
Chronic myeloid leukaemia 42 056 122609 246 3.58E-07
Prostate cancer 47 108 5.20E-09 225 1.53E-06
Neurotrophin signalling pathway 56 128 708E-08 197 2.08E-05
Cell cycle 57 130 1.01E-07 1.94 2.67E-05
ErbB signalling pathway 44 101 137607 213 4.03E-05
Hepatitis B 63 144 244E-07 1.83 7.16E-05
P53 signalling pathway 36 082 364607 227 LOTE-04
PI3K-Akr signalling pathway 122 279 6 B4E07 149 201E-04
Viral carcinogenesis B0 183 1.08E-06 1.65 3.16E-04
Noresmall cell lung cancer 3 on 124606 233 364604
Bladder cancer 25 057 1.76E-06 257 SI7E-04
Renal cell carcinoma 34 078 182606 221 9.35E-04
Pancreatic cancer 34 078 182606 221 5.35E-04
Proteaglycans in cancer 77 176 3ED6 162 0.43E-04
TGF-beta signalling pathway 40 042 3R2E-06 201 0001123
MAPK signalling pathway a3 213 4 0BE-06 1.54 0.001198
Signalling pathways regulating pluripotency of stem cells 58 133 4 BSE-06 1.75 0.001425
Fe epsilon Rl sigralling pathway 34 078 6ASE-06 FAL 0.001905
Small cell lung cancer 39 089 152E-05 1.93 0.004457
Ras signalling pathway 82 188 203E-05 153 0.00595
Melanoma 34 078 205E05 202 0.005999
T cell receptor signalling pathway 44 10 3A4TE-05 1.80 0.009978
Endocytosis % 206 431605 147 0.01259
Epstein-Barr virus infection 70 160 512605 1.55 0.014945
Hippao signalling pathway 58 133 668605 162 0.019459
Insulin signalling pathway 54 124 701E-05 1.65 0.020398
Thyroid harmone signalling pathway 46 105 115604 170 0.033145
Oestrogen sigralling pathway 41 094 1.50E-04 1.75 0.043177
Acute myeloid leukaemia 27 062 1 56E-04 203 0.044742
Rap! signalling pathway 74 169 1 58E-04 1.49 0.045381
Colorectal cancer 29 066 159E-04 197 0.045785

KEGG pathways were generated by DAVID functional annotation. Only terms with a Bonferroni-adjusted p < 005 are presented

AAld] 4. qRT-PCTS 23 miRNA HlolQwlH Fw o] X 9 elgdAl FHF(validation)

TagMan Advanced miRNA cDNA ¥4 7]1E (Applied Biosystems, Foster City, CA, USA)E o] -&3}o] cDNAS A

3 & TagMan Advanced miRNA 2] (Applied Biosystems) % Tag-Man Fast Advanced master mix(Applied

Biosystems) & AxQA ] T2 EZF w} AFE-Slo] RT-PCRS 433131 H.

aRT-PCRS  ABI Prism 7300 system(Applied Biosystems)S AFE3le] 3351313, XElolWi= Applied

Biosystemsol 4] TagMan Z#}o]HE G4 sle] A&, PCR 3% 95 ° CollA] 108 &<kl 7iA] ©HA], o]of

2 95 ° CollAl 30& &%k, 56 ° CollA 30% &<t 2 72 ° ColA 16% &<t 453] Alo]& =2 o] FojH T},

aRT-PCR #4712 17798 9] #4<t 3=}, 1789 Gt 3xr 9 1999 A%k A o2 HES &

sle] 33 s, o 2 HC 2159 miRNA-UHE ¢3S M| ustr] 98l pairwise t test & 3T
= wh

4wt glo]l WEE 5 9lgo
[°)

'_04 =
93 mir-451las 1%6} *EP ZF mi AA e mir-451a9 Ct#ks 7|Fo 2 BASA mir
e VFe2 BAS AL, ME Ao mir-451a%t ZF miRNAS] LSS HESIY Ct @& WS AES ous)
u 3l7] F2lel wet AikE Ct #eZ Yepddur. iAoz Ctghel & A9, FUdez o] 42 Zo

= aA e,

<FA>
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[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]
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ME 32k9] Ct gk = Ctyima — Ctaipussia

ElgA HF(validation)S 3 AZ EAS B3 A3e 317] & 60 Yebd vpel o 80% oAt A
=2 el niRNAY] thall gRT-PCR % pairwise t test = ©o]&3Fe] ¢F ZE(PC 2 BIC) 2 th=x+(HC) 1&
7te] Waldo| s S sF3iTt.

X6
Pancreatic cancer Biliary tract cancer Healthy control
(m=1%9) (n=16) (n=19)

Age, yvear, mean + SD 62.9+88 62.6=11.3 47.8 £10.1
Sex (%)

Male 13 (68.4%) 9 (56.3%) 13 (68.4%)

Female 6(31.6%) 7 (43.8%) 6 (31.6%)
Diabetes (%) 9 (47.4%) 3 (18.8%) 0 (0.0%)
Hypertension (%) 11 (57.9%) 4 (25.0%) 0 (0.0%)
CA19-9, U/ml, mean + SD 2706.6 £6162.1 1767.7 £4999.0 10.0£5.6
Stage (%0)

I 1 (5.3%) 0(0.0%) n/a

I 3(15.8%) 5(31.3%) n'a

1 7 (36.8%) 3 (18.8%) nfa

v 8 (42.1%) 8 (50.0%) n'a
0S8, month, median (range) 16.1 (2.53-40.3) 20.8 (2.2-68.5) n'a

Abbreviations: 8D, standard deviation; BMI. body mass index: DFS. disease-fiee survival: OS, overall
survival.

T A, mir-128-8p % mir-409-3p°) A% oF AN 2T 2F div] folal 28 Aol vEhe A
2 AATHp = 2.85E-9 & p = 0.0405, respectively). L3, mir-744-5p°] B = mprbA e Ao 1}
B % 5 AT = 0.0562).

=53], A7) 3709 miRNAS] 2@ Algsle] Hi BA
o Py Xe:

3 49, 87.3%9] A= 2 91.2%2 VHEE e
2ZA g2 2 HAds JAud 5 =

2 owrle] SRS W WS AWl S 2l mikNA vlo 9ulA Ade a] & 7o) Wl vhet 2,

Z7
AEis miRNA ME(5'-3")

1 mir-744-5p UGOGGGGCUAGGGCUAACAGCA

2 mir-409-3p GAAUGUUGCUCGGUGAACCCCU

3 mir-128-3p UCACAGUGAACCGGUCUCUUU

4 mir-142-5p CAUAAAGUAGAAAGCACUACU

5 miR-222-3p AGCUACAUCUGGCUACUGGGU

6 miR-6852-5p CCCUGGGGUUCUGAGGACAUG

7 mir-451a AAACCGUUACCAUUACUGAGUU
Aed 2 Bl AWE daE A Aolw, & Wil &z vlawer] s AAS JH Ak 2 0
o NEH ApFeld B4 S4E WASA A g A FEHE 47 Mol Jhssiths AE ol
& 5 S Zolrt. aHBER oA Ve AAdEE BE WA dAH Aeln dA o] ofd Jow
o afjsioit 2 T4 T Sae datEe] AAd s gler, vt

W gE= A
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EH6
mir-451a
23+
g
EE 224
A
621 o
—~— .’. m
c . L A
% 20 e men
2 *s® o @
E *e Ak
§} 194
w
18 L] T L]
s
<110> Industry-Academic Cooperation Foundation, Yonsei University
<120> BIOMARKER FOR DIAGNOSIS OF CANCER AND USE THEREOF
<130> 19PP30449
<160> 7
<170> KoPatentIn 3.0
<210> 1
<211> 22
<212> RNA
<213> Artificial Sequence
<220><223> mir-744-5p
<400> 1
ugcggggecua gggcuaacag ca 22

<210>

2
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<211> 22

<212> RNA

<213> Artificial Sequence
<220><223> mir-409-3p
<400> 2

gaauguugcu cggugaacce cu

<210> 3
<211> 21
<212> RNA

<213> Artificial Sequence
<220><223> mir-128-3p
<400> 3

ucacagugaa ccggucucuu u

<210> 4
<211> 21
<212> RNA

<213> Artificial Sequence
<220><223> mir-142-5p
<400> 4

Ccauaaaguag aaagcacuac u

<210> 5
<211> 21
<212> RNA

<213> Artificial Sequence
<220><223> miR-222-3p
<400> 5

agcuacaucu ggcuacuggg u

<210> 6
<211> 21
<212> RNA

<213> Artificial Sequence
<220><223> miR-6852-5p

<400> 6

_22_
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cccugggguu cugaggacau g

<210> 7
<211> 22
<212> RNA

<213> Artificial Sequence
<220><223> mir—-45la
<400> 7

aaaccguuac cauuacugag uu

_23_
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