B3 o

S=5061 10-2216943 %"ﬂrﬁ‘

O (19) W3 =ZE3] A (KR) (45) FxGA  2021:902918Y
(11) SEH3 10-2216943
(12) 55533 H(B1) (24) 2EAR 202149029102
(51) AEHEF(Int. Cl.) (73) E3A=A
CI12qQ 1/6886 (2018.01) GOIN 33/574 (2006.01) olsl A ) &t ul AHEHE T
(52) CPCS3 AEEPA] AT olstoitid 52 (WE%, o
CI12Q 1/6886 (2018.05) st 2o ghar)
GOIN 33/57438 (2019.01) THYAY
(21) =993 10-2020-0124545 A7) % oA AAET QAR 323 (AFEE)
(22) E=LLA 202013094 25¢ (vl A=)
AAR A 20200911424 (72) LA}
(56) A&q7|s2A S pag> B
KR1020170105184 A MEEWA BT BOAR 844, 1015 1304%
Gastroenterology. 2017 Mar, 152(4): (E9%, vl E Eo} ol E)
880-894 . e6 PEE
7% SHAbA] A=A SU1R 11, 604% 6035
(A}E, SR Z6REEA Q)
(RHe] A=)
(74) A=l
Aes
AA A7 0 F 10 F A 2 o)%d
(54) ¥l WA 7+ IS Y3 wlolonlA ZAHE
(57) & ¢<F

& dhg e AC007319.1, AC073332.1, AC103591.3, AL023755.1, AL513327.1, LINC-PINT, LINC00261 % STARD13-

ASZ olFold FomiE AuEE ol a} o] 4g EgEl: hek AwE wolonA 2ABE AT,
B ool We wlolenALe 7heke] de] 4@ ENE wol, ot Bxe] BF, olo] e AwA A,
9 AR A8 Fol f8aA o8 4 3k,

o ¥

—
s oy

[\

P

TCGA

Tumor Dov

! Normal
Tumor

DEG cutoff

RNAs ( P <

:P<0.05

0.05, 8 genes ]



(52) CPCE3|E& (72)
C12Q 2600/158 (2013.01)
(73) 53 @A}
gAY EEG
A7 %= SHAA]l &= SIS E 55
Zduga 4sgEd
A% FHA Zddstd 1 (a2ks)
AA e AEEEG
MEEEA MYET AAR 50 (A&, dAdst
a)
o] S A Yd AP NEARY
A 7 & 1711105267
FAHNS 2017M3A9G7073033
F-A g 3}el7) &4 B E A5
A g )78y A A
AFAA ulo] 2. o] 5 7]& /N (R&D)
A A eRNomics 719} 7Heh Solx wgr
71 o & 9/10
A 4=3Y 7] g o|sloi A gtal 4hehy
ATF7I7H 2020.02.01 ~ 2020.12.31
o] WS A Yst H7tAFNEALY
A TEAE 1711113673
FAHNE 2019R1A5A6099645
2 &7 A B EA R
A g ()78 A A
AFAG HA A A (R&D)
A2} A g A L&A A A E
71 o & 1/10
A =2 7] 2 o] g}of 2o gl
A7 7¢ 2020.03.01 ~ 2021.02.28

SES06 10-2216943

by 2}

ol

A7% AFEA AEIF3E 290-16, 802%F 401
(7, 139E oy~ 4)

o] g4

A7 = %A daET dAFR 241, 103% 4025
(W7, WelekS g o}l E)

A4

ZhE FHA 344 70, 105% 8043 (9%,

2o 2HE Atoleln)
Z

A ST A E57 42, 20235 (A%,
o

MEEEA AET vhRE 51-3, 506& (vHEE)

o9l A

AEEEA g GEee2378d 9, o] ~EH
AE 302% (=3, ZRIS$-~)

Sd3F

A7% A WAH3R 54, 201 2025 (HAE,
gArle Alo| ~H]olulE)

] A 2 At wlo] o mbA st




SE50l 10-2216943

g Al Al

FrHY
ATE 1

A18kel] glolA, AC073332.1, AC103591.3, AL023755.1, AL513327.1, LINC-PINT, LINC00261 % STARD13-ASE

ool FomRE AU o ai} o4l RVA WA FEES SAS AAE O Egelt, Boe AW
& 298
37% 3

rir
[H

=43 AA= vle] 2mbA <l AC007319.19] Eojx o7 Agts}
_]

A1k QojA, eRNAY HWHE 4259l =AHLS RT-PCR, A& RT-PCR(Competitive RT-PCR), A A7+ RT-
PCR(Real-time RT-PCR), RNase X.& ¥AJ™(RPA; RNase protection assay), =% E3+& (Northern blotting)
2 DNA Fo & o]Fojx FoRHE HEEE oL shfo] 9 ZA, ke kg 2AHE.

A% 5

A1k Jo]A, eRNAY & Fo] =HH-L ChIP-Seq, ChIP-gqPCR, ATAC-Seq, DNase-seq, FAIRE-seq, CLIP-
seq, RIP-seq @ luciferase assay® ©o|Fo]zx #Oo2RE AuUEE o] s} ojakel, 71ete] g AL,

%

A7 6

29] AC007319.19] W& FFo] giu|E= AAF &9 AC007319.1¢) B8 FFrTr Ge
= Z <

WA E 2FekE,

A7l oA, (a) EEl® AESA AZZEE AC073332.1, AC103591.3, AL023755.1, AL513327.1, LINC-
PINT, LINCO0261 2 STARDI3-ASE o]Fojx o ZHE My o] &} ojate] wha 438 == oA
(b) A7 4= dd =25 dujEE A4 o

LINC-PINT, LINC00261 % STARD13-ASE o]Fo]zl
oA, =

Z- A Ee] AC073332.1, AC103591.3, AL023755.1, AL513327.1,
2 FORRE] AYEE o= 3 o] Wy FEI s
(¢) 7] AE3A A 79 AC073332.1, AC103591.3, AL023755.1, AL513327.1, LINC-PINT, LINC00261 4
STARDI3-ASE o] Fofzl Fo@iE AMes o= sht olie] W@ el dMEE 4% Haie
AC007319.1, AC103591.3, AL023755.1, AL513327.1, LINC-PINT, LINC00261 2 STARDI3-AS®E o]Folzl #o=
B HEse ol dhu o]ite] Wy FErTh vhg A9 o ® wgshe 9L E o Edehe, e 2w

A ARE AFs= 9.

Mo



[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

SE546 10-2216943

AT™ 9

A7 A, E7] (a) SAY] 2F FF 53

Td
Y
o
@
=]
=
=
o
e
e
-
M
tlo
||
ox
_OL
rlr
»
o
)
2
=
e}
o
Ho
ot
o
f

AT 10

A7 oA, A7) (a) @AY wHd o AL RT-PCR, A% RT-PCR(Competitive RT-PCR), A7+
RT-PCR(Real-time RT-PCR), RNase X.& ¥AJ"H(RPA; RNase protection assay), =% E3® (Northern
blotting) ¥ DNA Ho & o]Fojxl wo2HE HAHEE o= shufo] ot 30, 1 IS A HHE AT
3l Wy .

e 4y

Hl 4 7] &

oo AAHOR o ARES Holn Jom, AT AldAE A¥W A vgow s dukzel Apg
olojt}, B3], 9179 m#E3tel tEo] Fd <o F7F 2 ty] edow A& Hgte]l Fleta o, AA
o] AltstuEo] w2l AFH 7} AnkslEa, A0 B FAS Zrh, S5 F7h 2o 7ok, o
ok, ok, AP o] A&How FylskE FAllol AUrt. o]l AAolA gte] x7] o @ A8E 7}
St shel 91zt A X, AAE kel A A D QF B e 7] 4 Qe e BA] FEol

=
ok 22% o] (201548 7)) S AAShE taREd
o}

h=4 S -1
6,62281 9105 A He F Y W AmHgol Bastvl A8 AAH o8 BHe e Fa
1ALe] Abub(Nexavar) 7k @A) A% A BAAY AP 106 o) o] 1HFL F

3]
. dAAA 2

el Awe TR wsl@Tel e A AR F AdEgor SldA heton A B4 F 4
= A3 ek e s 8
] |2 A3 2 AFE A5 dE 14

ﬂd
w2
o N
2L
3

AS > E
A S FAste] o] FAA AN/ A A WelE B
A

o
T it
U, gk #4 e sh vk gl vl enkAE ohd7hA

sk, QIZE AlEe] oF 90%°ll Al RNA polymeraseel 9]¢k ZAE dojibm diFZe] RNAE @A & o5s)shA] &
£ noncoding RNA°]t}. ©]2&k noncoding RNAE o] 2 7)o me} 75 ™, transfer RNA, ribosomal RNA,
miRNA, siRNA, Z28]3l long noncoding RNA (IncRNA)2] 7)o o3t AF7F ks AP o). HE A 2s
noncoding RNA®] 3t ZF =X, #43}% enhancerox] WHEo]X]%= enhancer RNA (eRNA)S] &EA17} ¥+ o).
eRNAT Aol9} whEoix &= W2]o] whe} 1D(unidirectional) eRNA®} 2D(bidirectional) eRNAZ o] HT}.
< &3] AFHI )& IncRNASF @] 5' cappingS YoJUA|RE splicing®]y polyadenylation WEFUA]|
Aow d&A ik,
wbA | ek AEFE, 34 FEle 232 2 QUlwol=E yjbto g =<l 7k Eo]Z enhancer I eRNAE S
©

ol gk, dol, A
2o] st



[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

SE506 10-2216943

(531%4d 0001) s=F/ME3] #A110-2019-0024379%

(531%4d 0002) s=F/ME3] #A110-2019-0002874%

gige] g
S dst = HA

ofell, ¥ WWHAELS Y AEFES ol&dtel FF M A4S AAsta, Y AEFAAM dAstE

enhancerS 2=317] €8] histone H3, H3K4mel¥} H3K27acol] ™3k ChIP-sequencings A3} 2™ Enhancer
ol 3helS 93 ATAC-seqS 385t 3| ~E ChIP-seqoll A 1.3 enhancer peaks® £3F HA1S 435} r).

olo] w}, zrd AFEFEFRE WY E  enhancer® WHEFStal, AC007319.1, AC073332.1, AC103591.3,
AL023755.1, AL513327.1, LINC-PINT, LINC0O0261, STARD13-ASS- The Cancer Genome Atlas (TCGA)S] dlo]E &
T3 B3 Axp, A ] 7kt Aol A ZAEe] e Aoz YElT.

olg]st Ay AFNE ulgor HESIS] 2w, AC007319.1, AC073332.1, AC103591.3, AL023755.1, AL513327.1,
LINC-PINT, LINC00261, STARD13-AS¢| ZkQtell tigh Ho|#Ql nlojenmAR &&= = IS Ilsta & Igs
LR e

3], E Wty upE wlo]eulAES o8& wl, ChIP-seq ¥4, TCGANA BF 54 23
PRt AoA mAZA =3 a7t QA EL

Eoabgo] ghube] E22 AC007319.1, AC073332.1, AC103591.3, AL023755.1, AL513327.1, LINC-PINT,
LINC00261 % STARDI3-ASZE o] Fojxl o ZXE AMEr = oj 3l o] nlo|lomAE xosls el

&g vpole Wi A ES AlFete Aol

il

Gehe g %

£o Jm
(<0

2 owgo] & shube] EAS AC007319.1, AC073332.1, AC103591.3, AL023755.1, AL513327.1, LINC-PINT,
LINC00261 2 STARDI3-ASZE o] Fojzl FoZRE MEEE ol sl o] eRNA(H}o]QulA )] ¥ 2

]
S4she AAE Lok, ekel Avg 2AES AFSE Lol

N

AC007319.1, AC073332.1, AC103591.3, AL023755.1, AL513327.1, LINC-PINT, LINC00261 %! STARD13-AS® o]
ol o RHEE AHEH= ok sk o] eRNAC W wES FAdhs AAE EFsh=, el e 7

Eg AZshe Reld.

B odgo] m tE st ZAS (3) Eod AESHE AZERE AC007319.1, AC073332.1, AC103591.3,
AL023755.1, AL513327.1, LINC-PINT, LINC00261 % STARD13-ASZ o]Fojx ToZHE] MEyE o] 3} o

2el eRNA & FEs SA5= Bl

(b) A7) 248 I3 £ gujEgs B g2 A 29 AC007319.1, AC073332.1, AC103591.3, AL023755.1,
AL513327.1, LINC-PINT, LINC00261 ¥ STARDI3-ASZ o]Fojz FOoRRE HdEEE o sk oo ¥Hd &
=3 " AskE WA 2

(¢) 7] AESFA A2 AC007319.1, AC073332.1, AC103591.3, AL023755.1, AL513327.1, LINC-PINT,
LINC00261 @ STARD13-ASE o|Fo]lx Fo ZXE AETEE o] 3lu} ool uhg Z=3o| thu|x: AHAF iz
o]  AC007319.1, AC073332.1, AC103591.3, AL023755.1, AL513327.1, LINC-PINT, LINC00261 @ STARD13-ASZ
o] Fojzl FoRRE MYEHE ofn Fu o wd FrEt WS A tgos B dAE X2TeE,

A AEg A% PUE ATHE RS AFHE Aok,

A9 s|d T

A7) BALS @A) Ysle] B we AC007319.1, AC073332.1, AC103591.3, AL023755.1, AL513327.1, LINC-
PINT, LINC00261 Z STARDI3-ASZE o]FojZ o 2HE HAY = o= 3hit o] nlo]ontAE X3st=
o] Aehg wlolomtA AHES AT

A7) st olabel eRNAE HHA wi 2R Ogte] 1ug vjolewpAR AHeE 4 it
o
o

ek ZFAEZE A

4

A9l thepat Aol ols) Aol wf e FAskn PAEE Walste] Bl A7)



[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

TS o]FHA FH Ee W Xo=E HJA Uit EAS A He Y TEky, 98 9 Lol @
Aste] o2 72 o)xe Holte] rh. Y e FHNEY oo m WASE FHANEGT TdAxe
oo g WwAslE= gel wWySES Iokely | 90% o]Ato] 7hAlE<(Hepatocellular carcinoma, HCC)o]t}.
e w2 e 232 AAA B AR A T, HAEYe|t. (HAEGE 4F T§, ulo]
HaA 09 2 AW B HESE EEche dA A3 22 AEJAE 2 a e SxpellA Jd
st FRMEGS AR 2E=Zur) glo] 283 AlxAE 2Ash, 7HEW AlaElo R o] ko] Uof
U, Agk A9 t9E 9 B EANER ool 4 Q)

o] Fek 9 wWrYlE dwtyoR Feoly AAdoR 53 xS 2APAE T3 & AEY TR e,
o] A& ol wet dFe Jd WriE A2AS. & iz nyge X % I TN ol Q) 2
AT},

ey,

_O,L‘
k
4
N
)
Ay
i)

2
fr e
o 10

fo X %o

8
oL

o
-

Hori
e
ol
2
X

]

=)

)

to

o

=)

M

= Hol:x ZFElo] =

5) 53 28 f7] AA BA 5& e, B outge] Zxak 7ok g wlolembAE AHA
MEo HlF gelA Bol¥ow e £ WS vElE AC007319.1, AC073332.1, AC103591.3
AL023755.1, AL513327.1, LINC-PINT, LINC00261 @ STARDI3-ASE o]Fo]z oA AeEE o] 3} o]Ate]
eRNAo| T},

H dldo| A enhancer RNA (eRNA)E noncoding RNAS] 3k ZF2EA ZA3}E enhancero A wHEo]A]

de A .

Ao

rr

B dl of] A AC007319.1 (ENSG00000224063)

= https://www.genecards.org/cgi-
bin/carddisp.pl?gene=ENSG000002240632 Fxdle] 1 ARE Felad 4 9},

= Bk of] A AC073332.1 (ENSG00000237773) = https://www.genecards.org/cgi-
bin/carddisp.pl?gene=ENSG00000237773&keywords=ENSG00000237773S Za1dte] 1 ARE el 4 r}.

= gl of] A AC103591.3 (ENSG00000273338) = https://www.genecards.org/cgi-
bin/carddisp.pl?gene=ENSGO0000273338&keywords=ENSG00000273338% Zarsle]l 7 AR E & 4 Ar}.

= g of] A AL023755.1 (ENSG00000228697) = https://www.genecards.org/cgi-
bin/carddisp.pl?gene=ENSG00000228697&keywor ds=ENSG000002286972 Zarste]l 7 AR E & 4= ).

= g of] A AL513327. 1(ENSG00000225313) += https://www.genecards.org/cgi-
bin/carddisp.pl?gene=ENSG00000225313&keywor ds=ENSG00000225313S Zarste] 7 AR E & 4 Ar}.
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SolAQl 7tzkel Zetoln A ok RI-P(R 7|Ew HAE FH S o& Adgk Aoy, ks 3 (pll
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A gole TIT 5 Ak AL 83 AL o, ANDAA, F5 ole, F, BAA(A, DD, E= o5
A 29 5+ Ao

ool glolA), 7] ghekel Awg V=R oA A 2Bl Ash dol B, 2 oo vholentAS] 23
of thak eRNAS] Td FFS FA = AAE Ag}lo]l £3E 4 o, v Oﬂ% SEA A mpeb g,

o (3) ¥ AESA AZZFE AC007319.1, AC073332.1, AC103591.3, AL023755.1, AL513327.1,
LINC-PINT, LINC00261 @ STARDI3-ASE o]|Fo]x o zHE AMElEi ol 3l ojale] By =38 =AH3:=
A

(b) A7) =A"" Bd =35 gu)EE AN g2 A5 AC007319.1, AC073332.1, AC103591.3, AL023755.1,
AL513327.1, LINC—PINT, LINC00261 2 STARD13-ASE ©o]Fo]z Fo 2HE Melmi= ojx 3} o] wg
< HaskE A 2

(¢) 7] AE3HA A& AC007319.1, AC073332.1, AC103591.3, AL023755.1, AL513327.1, LINC-PINT,
LINC00261 ¥ STARDI3-ASZ o] Folx o 2HE HAE s = oj= sk o]de] W& F=Fo] v == A vz
o] AC007319.1, AC073332.1, AC103591.3, AL023755.1, AL513327 1, LINC-PINT, LINC00261 E STARD13-ASE o]
Folzl FoRHYH HAEsEE o= i o Id FEHET BE A Yo dAfse dAE xS,
7He AgS 93 ARE AFshs WS AlFdd.

471 (a) R (b) @S] B FEE eRNA oM HED 7 JaL, A=Y A5l eRNA 2= o419 &
& olgste] R = 3.

Bouyeld RS AE, 24, A8, 84, 29, W55, B, AY E st g ARE T,
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A B4l eRNAS Ha|slar,

Ao A,

st

< o8&

A= DNA A

[0075]

AL513327.1,

AC103591.3, AL023755.1,

A5 25E AC007319.1, AC073332.1,
LINC-PINT, LINC00261 ¥ STARD13-ASZ o]

[0077]

Al&.2] AC007319.1, AC073332.1, AC103591.3, AL023755.1,

AL513327.1, LINC-PINT, LINC00261 % STARD13-ASZ ©]

g

N

[0078]

AC073332.1, AC103591.3, AL023755.1, AL513327.1, LINC-PINT,

A9l AC007319.1,

LINC00261 ¥ STARD13-ASZE o]
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[0084]

[0085]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

= 12 7k} 59]4 enhancer ¥ eRNA &S 913F A L2Ax0 tfdh ZAEE ERAT

L 2& TCGA(The Cancer Genome Atlas) H|oJE]E 7|%Z&E AANZT the] 7Feto|A] wtA L3 EE eRNAZS #4
3k A3 E e

Wy A7 Hek A g

oz}, B o] ols|E F7] %t ulEA gk AAld L AAGE AASE, 2y 51719 AAlo D AA 4
= 2 IYs 2o g2 oldslr] Hste] AFEH= A B, Ao T AAdel] o] & Il ujgo] gk
HeE AL ofyt).

<& 1> ChIP-seq (Chromatin Immunoprecipitation-sequencing) 43

7+St Eo]4 enhancer @ eRNA ES 93] & 8709 7+H(HCC) AEF (FT 3-7, Huh 7, Huh 7-5, PCLC PRF 5,

SNU 182, SNU 387, SNU 449, HepG2)E ©]-& o}iiﬂr.

HOC MEFES 1 % FEFLUsI =g 1At SeAs Hriste] Bhe& SAXZT. AZls &3 ¢
(5mM PIPES pH 8.0, 85nM KCI, 0.5 % NP40, 1X Z=ZE|o}A] A4l (Roche))ol &3A7]L sonication <
(10 mMl Tris-HCl pH 7.4, 1 mM EDTA pH 8.0, 0.1% SDS, 0.1 % Na-Deoxycholate, 1 % Triton X-100).2 tj%*
weo] x7F A7)7F 200 ~ 300bp WAl 91%@177}11 milliTUBE %= microTUBECIAl 60 & &b =533 e
(diagenode)3Fitt. Zhz+e] WS 7o djs) IFAE ﬂﬂé}ﬂ LA 2 AZF 317X A HI=  (DynabeadsTM
Protein A, Invitrogen)oll ZAFAIZ I AMEH f‘z = H3 (A9 3 A9 2ug, Abcam abl791), H3K27ac (|
Z A9 2pg, Abcam ab4729) E H3Kdmel (A 3 A 2ug, Abcam ab8895)¢]itt. Tt golHeigle] 74
S, 1 ngol H5ol4 Ig6 vh9-2= A F /\}%f& Ho FHdo] ALEHATE. block® FA-H3E H=E A4
FA AFAE AL 253 AHEE &a=S vl=dd HIFEE ths 3d7], 4 7 CollA 3 ~ 4 AT St e
Btk v =E A HE g B2E w2 A ZH Y (Nextra® DNA Library Prep Kit, illumina). B|=Z A& &t
2.5112] Proteinase K (Roche) & 1.5ul®] 10 % SDSE ¥ 33l+= 1X TE &= (10mM Tris-HCl pH 7.4, 1mM
EDTA) o2 65 ° ColA HHAEES f&3te] EELUSE cross—linkingS revertstHcth. wix|wgto 2 DNAE
AMPure XP H]CE AAt 2+ HolBegE FE3tt (Nextra® DNA Library Prep Kit, Nextra® Index
Kit, illumina). S%%¥ 2fe]B2 g AMPure XP H]|E=E AME3to] A thE AMPure XP H]| =8 AFE-3fo] 7]
Z Aeste] 200—400bp4 27 Aolg 7K ZlelBHels HEegivk. RNA 2holBeiy] AJFA2 Illumina
HiSeq2000 =l A e = ct.

<A¥eo] 2> ChIP-seq ¥ Total RNA-seq +4

ofj o
2 2

FA 3 enhancer WEFS 93] H3K4 monomethylation (H3K4mel)®} H3K27 acetylationoll ™3l ChIP-seqd 43
shiTh. HE3E &435tE enhancer EF-E WEE T eRNAS W& 9 A7 8/ IYAEFERY F RNA =

3te] total RNA-seqS 43319},
FAAOZ, Chip seq fI5te], FastQC = L WA AL A F, Trimomatic o= U= DHLL
stk Bowtie2” = alignmentE X1 F non-uniquely aligned reads % potential PCR duplicates
AAS BAMTAS AAsHSATE. o]F  MACS14T & AMEd] peack callings F&sbal, ‘HOMER® & peak

annotations I 33sF3itt.

il

3, RNA seqE 93ted, FastQC = = EdE AT M3 3 Trimmomatic’ o2 = LEHHLS 233
%th.  ‘Tophat’ & AFE3}e] total RNA-seq #] =% Reference genomell alignment3}3iT}. Reference genome

Ensembl 9] GRCh38S AF&3&}it}. o]%  ‘Cufflinks’ & F3star, FAdxe] @HdZS FPRMCE T3,
<A¥d 3> 71 Eo|3 enhancer & eRNA ¥HF
S| EFoA] EojH oz ZA3E enhancer @ o|ZFE] WHEHE eRNA WFS 9al, WA enhancerol A
ey Aoz 4z H3K27 acetylation peaksS A genome AollA A3ttt &43}% enhancer
S w=ZF87] Y&l AR promotertt Wi-ol Al UbERUE H3K27 acetylation peaksS A|9jstgth. thsoz
enhancerel] ™3F vlAZ <#)Z H3K4 monometylation (H3K4mel)2] peaks= A A genomeol A AWalar, HEF
Z o 2 H3K27 acetylation¥} H3K4 monomethylation®] EAlo] A &A5t= &4 3 E enhancer HHE A¥Hs}
o,

sk @A 3% enhancerol Al WHAEHE eRNAS WHE3dl7] Y3 total RNA-seq Hlo|Ele} £33 EAS &5},

_10_



[0097]

[0098]

[0099]
[0100]

[0101]

[0102]

[0103]
[0104]

[0105]

[0106]

[0107]

[0108]

olsh $EiE dwel ¥ RAEE © 14 tehygich,

SES06 10-2216943

<A3deo 4> TCGA(AC007319.1, AC073332.1, AC103591.3, AL023755.1, AL513327.1, LINC-PINT, LINC00261 %
STARD13-ASZ o]|Fo]jxd Fo2RE MEFHE o] 3} o]fe Cancer Genome Atlas) H|oJE]S o]-&3 A=

Alo

o

LS|
Al

N
A

¢

}o
}.

A& 5039k
=

o o

He
ol
32 o

/\l‘a

i)

>

N
d

AA 8712 TFAHEFE o]
_I_O_r

R
Aol APALF F

LAt A5 508l gakE RNA-seq HlolElE &-&sto] Ad¥E eRNAC TE dfE

= o]&ste] &/93tE enhancer$t o] EFH R E = eRNAE AT, FAHo®, 8
Az d geo] fALeE 479 FAAIES (F-3-7, Huh-7-5, SNU182, PLC-PRF-5)& ©]
o1

43l F 45709 eRNAS AWsIglon, 1 tAA A A%E oty & 19 YeEhfUT.
[¥ 1]
(45 eRNAs )

ACO05104.1 ACD96947.1 AL513327.1 LINC-PINT THRB-AS1

AC007319.1 AC103591.3 CASC19 MIR181AZHG THRB-IT1

ACO07388.1 AC104046.1 DLEU1 MIR4435-2HG THUMPD3-AS51

AC019080.1 AC105942.1 HOXA-AS2 OLMALINC TRAF3IP2-AS1

AC025031.4 AC231533.1 LINCOD261 PLEKHABP1 Z93930.2

ACDE8631.1 ALD23755.1 LINCOD511 PROX1-AS1

ACO73332.1 ALO31963.1 LINCO1006 PSMA3-AS]

ACDB7482.1 AL136311.1 LINCO1572 SAP30L-AS1

AC090673.1 AL137782.1 LINCD1578 SNHG22

ACD96921.1 AL355916.1 LINCO2331 STARD13-AS
7] F 1A Beld = e ukel o], E 45%F 9] eRNAZF FHHA|EFo A o] YElE Ao R elEg]
k9] Folw eRNAEAM  AC007319.1, AC073332.1, AC103591.3, AL023755.1, AL513327.1, LINC-PINT,

LINC00261 ¥ STARD13-ASe] 3Z3t=|ith.
2. TCGA Ho|HE o] &3 AF

TCGA dlo] 21}
vl 2hkzzl (50d)olA HEo] FHASATE,

T 22 F 29 JERHATT.

B2 o]&3lo] g 45719 eRNAS] ¥ el
2 2

S golstgdtt. & 8719 eRNAE A4 11x2) (50d])

Sl A ETA EEE 87he] wie] wmbA eRNAE

* 2
Hdell e 9E A eRNA el e 9E A eRNA
AC007319.1 AC073332.1
AC103591.3 AL023755. 1
AL513327.1 LINC-PINT
LINC00261 STARD13-AS

N}
=2
R
8.
rO
i)
&
pass
rlr

o
I
o
e

o] & 8F2 eRNAZ} A7 3+ A ] ek oA Eddo] 3+
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[0109] A7) Ads 7xE ZFelste] B o, B dwo uwlE AC007319.1, AC073332.1, AC103591.3, AL023755.1,
AL513327.1, LINC-PINT, LINC0O0261 = STARD13-AS7} zt¢t A A w&o] A Fasi | ol AA tixa3}
g5l S wl folHQl 2ol E YERN ST,

[0110] olys ArE 7] AFE vlolulAEe] 7Hehe] Zthel| {83k o]8E ¢ JSS HoF.
=y
=97
H3K27ac Peaks

. HOMER v4.9
Locate peaks into genomic regions

. 4

Remove peaks located in
TSS (Transcription Start Site)
TTS (Transcription Terminal Site)
Exon of protein coding genes

Overlap with H3K4me1l Peaks

¥

[ Find active enhancers ]
\ 4

Map RNA seq after selecting noncoding RNAs only

. 4
Find eRNAs
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EH2
TCGA
Tumor Down eRNAs ( P < 0.05, 8 genes )
T | soomany | aLpraras aapimany e
I Normal

Tumor DEG cutoff : P < 0.05
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