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THUMPD3-AS1, MIR4435-2HG, PLEKHASP1, LINC00511, LINC01006, HOXA-AS2, AC019080.1, % AC104046.12.% o]
Folxl el A AEE= o] sl o] o] eRNA Bd S SHdhs AlAlE £Hehe, e g 24E.

i

Aol QolA, 47) eRiAel WA FEL FAsE AAE A7) vlolentAe] Soldow Ageh Zejol
% =

A1l dolA, eRNA9] wWE Fo] =HE RT-PCR, A% RT-PCR(Competitive RT-PCR), AA|ZF RT-
PCR(Real-time RT-PCR), RNase ®.& A3 (RPA; RNase protection assay), =% E3+8 (Northern blotting)
2 DNA Ho = o]Fojx o BHE HAEH= ol Fhite] ogk A, e s ZAAE.

A7 4

A1gel] dojA], eRNAS] W $22] AL ChIP-Seq, ChIP-gPCR, ATAC-Seq, DNase-seq, FAIRE-seq, CLIP-
seq, RIP-seq @ luciferase assay® ©|Fo]% # O ZHE AYEE ol sl o]l 7ot g AL,

A% 5

A1 WA A4 F A= 3 g 2 ES Edshe, e JAdE 7E.

AT 6

(a) g% AESAH AlZ2Z5E THUMPD3-AS1, MIR4435-2HG, PLEKHASP1, LINCOO511, LINCO1006, HOXA-AS2,
AC019080.1, = AC104046.10.% o]Zojx o ZHE ANEE= o] 3} ojate] whe 438 == oA,

(b) A7) =A" 28 F£2& gud= A x5 A1 59 THUMPD3-AS1, MIR4435-2HG, PLEKHA8P1, LINC00511,
LINCO1006, HOXA-AS2, AC019080.1, = AC104046.1o.2 o]Fojx Fo2RE MEHEHE o= s o]de] g

Tt Hasks @A g

(¢) A7) AE3HA Al&¢9 THUMPD3-AS1, MIR4435-2HG, PLEKHASP1, LINC0O0511, LINCO1006, HOXA-AS2,
AC019080.1, = AC104046.10.% o]Fo]ld FogRE Muly= ol s} o]ate] wal SFo] tu|H= A4 U
Z7+¢] THUMPD3-AS1, MIR4435-2HG, PLEKHA8P1, LINC00511, LINCO1006, HOXA-AS2, AC019080.1, 2 AC104046.1
o7 o]Fol FoRHEEH HUHE o i} oo WY FEHY S AS Yo w RAHsE 9AE XF

=, e AWS A% JRI AFHE P,

A3 7
Aedol QoA , A7) (a) BAY L3 FF =4S RNAY W 58 S A, 79 AGS 9% AR

Aok doAA, A7) (a) @A Wd 9 =HL RT-PCR, A% RT-PCR(Competitive RT-PCR), AA|7t
RT-PCR(Real-time RT-PCR), RNase X5 ¥AI*H(RPA; RNase protection assay), X% E3+& (Northern
blotting) ¥ DNA o & o]Fojxl FoRRE HAuyE o hfo] 9 A, 7 kS sk YrE AT
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g, AZF Alsel oF 90% 4 RNA polymeraseo] o8 HAZF dojub djF-Eo] RNAv= @i AS ¢astalA &
+ noncoding RNA®]T}. ©]#|3F noncoding RNAE do] @ 7]5ol wa} 7%, transfer RNA, ribosomal RNA,
miRNA, siRNA, 123 long noncoding RNA (IncRNA)®] 7]5el digt A7} &3] &y ok, < M=
noncoding RNA®] 3+ FF2A, 43 % enhancerolA] WHE9]A+= enhancer RNA (eRNA)S] &xi7F #3 %it}.
eRNAE Zo]9} mhEojx]= 2o whgl 1D(unidirectional) eRNA®} 2D(bidirectional) eRNAZ o] Ht}.
o+ 8] AGEAL I IncRNASF ©E] 5' capping2 doJUAINE splicing®ly polyadenylatione WER}A]
R AoR dHA Q.

upebA], ZRF MESF, A fFEe] 2Z B Qb
whZste] oF WHI|AS o

enhancer 2 eRNAS] ZH7]

T

E 7|gto g 3¢l 7ket Eo]ZF enhancer % eRNASS
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& 0001) d=r3/NES A|10-2019-0024379%
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S dst = HA

olo, H WHAEL Y MEFES ol&sted % A BAS AAsta, 1 MEFAA ZAdstE
enhancerS =317l €3] 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® E3F HA1S 435} t).

ole uwhe}, R} MEFEFE] ZAStE  enhancers =38lal, THUMPD3-AS1, MIR4435-2HG, PLEKHASPI,
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LINC00511, LINC0O1006, HOXA-AS2, AC019080.1, AC104046.1% The Cancer Genome Atlas (TCGA)9] HloJE|E &
o =A% dah, ARl v ek gAtel A S7EE S 9l Ao® yEhet

olgjst A¥ AFE ulgtoz AEsle] 2 o THUMPD3-AS1, MIR4435-2HG, PLEKHA8P1, LINC00511, LINCO1006,
HOXA-AS2, AC019080.1, AC104046.1°] Zttel tigh 5o]&Ql nlo]omAR 8= 4 9SS &Qlslu £ UPS
ik eg=
3], 2 ago] E uo]|QutAES o] &% ul, ChIP-seq &4, TCGAANA E¥ %9 A#}S el
PRtk AolA mtAZMA 53 art QA E T

o] shte] EAS THUMPD3-AS1, MIR4435-2HG, PLEKHASPL, LINC0O0511, LINCO1006, HOXA-AS2,
AC019080.1, & AC104046.12 o]Fojzl oAl AEs= ol sy o]/de] nlo|QulAE X gsle el At

§ vholo vhA 2HBE AFsHE Aol

pud
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rr
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ro m
ol

ke

2 oayo] 2 shube] =4S THUMPD3-AS1, MIR4435-2HG, PLEKHA8P1, LINC00511, LINCO1006, HOXA-AS2,
AC019080.1, = AC104046.1% o]Fofx oA MEE= o= 3}t o]iFe] eRNA(HFOl . ml#) o] W 3

oz AAE Edshs, kel AdE 2SS Alwshs Aot

o
|\

THUMPD3-AS1, MIR4435-2HG, PLEKHASP1, LINC00511, LINC01006, HOXA-AS2, AC019080.1, = AC104046.1% o]F
ol ol MEEE o sh} ool eRMAS WA £Eg S AAE LS, udote] Aug V=S

Algsk= Aol

B odago  tE shte AL (a) EEE AWETAH AlZ2ZXE THUMPD3-AS1, MIR4435-2HG, PLEKHASP1,
LINC00511, LINCO1006, HOXA-AS2, AC019080.1, 2 AC104046.1% o]Fojxl FoZRE Mulxi= o] s} o)Ak
o] eRNA W FFS FAse 9

]

(b)) A7) =9 28 & gujds= AN gz A 59 THUMPD3-AS1, MIR4435-2HG, PLEKHA8P1, LINC00511,
LINCO1006, HOXA-AS2, AC019080.1, L AC104046.1% o]Fojx FozKE AMEEE o] 3 o]ite vy 4=

T3 Hladhs @Al B

(¢) A7) AETA Amo THUMPD3-AS1, MIR4435-2HG, PLEKHASP1, LINC0O0511, LINCO1006, HOXA-AS2,

AC019080.1, 2 AC104046.12 o]Fojxl F o ZRE MY HE oj 3k o]de] o F-5=o] U=+ A vz

-9 THUMPD3-AS1, MIR4435-2HG, PLEKHA8P1, LINCO0511, LINCO1006, HOXA-AS2, AC019080.1, 2 AC104046.1%

Folzl FoRRE AEr = o Flu oAt BE £ERU ¥S AS Yo w A= GAE xdse,
pZs

o S A HRE AEss e Aeshs Aold.

o

N

HA e SE 7Y

A7) 51E GAsy] 9lske] 2 WS THUMPD3-AS1, MIR4435-2HG, PLEKHASP1, LINC00511, LINCO1006, HOXA-
AS2, AC019080.1, @ AC104046.10.% o]Fojxl oM AHelEi= o s} o]4o] nlo|emAE ZgHsh= 1HY
o] Ahg wpelemtA 2= AT

A7) sy o] Akl eRNAE H¢ 3 e 2o 7 7hgo] kg upolomntAR AREE 4= Q.

HAS AT A &4 thedst zp=o] o) zpale]l 3f VeE St dAXEE WSt EU§le A
TS o]FHA ¥ EE W o HA Wie BEAS 2 He TS Uk, 984 T A #
Astel T2 7|2 ojFdE ool vk, P 2 M oo g WAlshE M EYT FEAEe
olAbo 7 WAlslE ol wiH82S w3kt | 90% o]Ato] 7kl E St (Hepatocellular carcinoma, HCC)eo]th
o w2 e 232 AAA BASHE dHAd oA T, AEYo|th. M EGS &F T§, vl
HAd 3 2 AW BE HAEE xdehe gAY S 22 JEAAE 2 udgT FAfolA Hid
Shoh. P EGE AR 2EZut glol 283 AEIA BAsHY, HEW Al~Rlo 2o gl dof
v Aek A9 7etd 2 B AAER ool = .

o] Mok 9 wYlE dubyom Feoly AHow 5% A4S 2AHAE FI & MEY TH E3le
Aol AT So uwet &Fo My ¥Wr|S A, F Akl mEge xF7 2 37 TN Bl <& 2
HE .
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°]

Webd, B oagel mE A AgSE F9 aekel wWe mUEZsn 27 AU 5+ ok # wwed
Aue We ges B4 wE 54% Best AL ouwt. B ouwgel By, e g9k wy oy,
aerel %, Ao WY sFeAH B HUAsHe otk A Hol, WHE WYL A wsku, Wk
W, 3ol e, WY), el $WEe HF, A%, % AW $E TIY & dn

= THUMPD3-AS1, MIR4435-2HG, PLEKHA8P1,
LINC00511, LINCO1006, HOXA-AS2, AC019080.1, ACl04046.1% o]Fojzl oA AEE= o sl o]At9
eRNAS| T},

B o) A enhancer RNA (eRNA)E noncoding RNAS] 3+ ZF 24 A 3l9 enhancerox] WEojAE= o=
adH A Q).

E wrgofl A THUMPD3-AS1(THUMPD3 antisense RNA 1) (ENSG00000206573) “Hi= NCBI(National Center for
Biotechnology Information) ol GenelD: 440944% S5 o] Ut}.

of\

E o oo A MIR4435-2HG(MIR4435-2 host gene) (ENSGO0000172965) X += NCBI(National Center for
Biotechnology Information) © GenelD: 541471% S=% o] dt}.

oA PLEKHASP1(pleckstrin homology domain containing A8 pseudogene 1) (ENSG00000134297) HH+=
NCBI(National Center for Biotechnology Information) ©f GenelD: 51054% S=% o] Qit}.

H o dbgo A LINCO0511(long intergenic non-protein coding RNA 511) (ENSGO0000227036) HH+=
NCBI(National Center for Biotechnology Information)el| GenelD: 400619% S5 %|o] i},

E dlyof 4] LINCO1006(long intergenic non-protein coding RNA 1006)<] (ENSG00000182648) AHH =
NCBI(National Center for Biotechnology Information)ell GenelD: 100506380% S=% o UtT}.

E ol 4 HOXA-AS2(HOXA cluster antisense RNA 2) (ENSG00000253552)¢] A H.+= NCBI(National Center for
Biotechnology Information)®l GenelD: 285943% S=F o] Utr}.

ool 4] AC019080. 1(ENSGO0000213963) 2] A ¥ = NCBI(National Center for Biotechnology Information)®l
GenelID: 1001306912 S=xo] o [0C1001306919] ailas ©|& = 3}r}olt}.

. odbd ol A AC104046 . 1(ENSG00000259630)2 Fatty Acid Binding Protein 5 (Psoriasis—Associated) (FABP5)
9] Pseudogene®. & &4 Ar}.

2 outydo] o Ajokelo] wE™, THUMPD3-AS1, MIR4435-2HG, PLEKHASP1, LINC00511, LINCO1006, HOXA-AS2,
AC019080.1, AC104046.1S The Cancer Genome Atlas(TCGA)S] ©lol¥] zket MZS Zg) BAS Az, A4S o
H] 7k #Aboll A S7tE o] e A2 YERRT).

olyst Ad ANE ngoz FEsSIY B uj THUMPD3-AS1, MIR4435-2HG, PLEKHA8P1, LINC0O0511, LINCO1006,
HOXA-AS2, AC019080.1, AC104046.10] Ftgol thalk Eo]xQl o] entAR &8 4 9SS Folsly ¥ ugs
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AC104046.10.2 o] o]zl oA Ae == o]z sl o] el eRNAS] & +T& S48 AAE £k,
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THUMPD3-AS1, MIR4435-2HG, PLEKHA8P1, LINC00511, LINC01006, HOXA-AS2, AC019080.1, % AC104046.1°. =
o]Fof7l ol A AL o s} o ge] npeleniAe] WE FFEL RS WA FFEL FAFoRM & 5
ek,

FPE

ol "eRNA A E SA"OlT ke Adsly] skl AESHH ABolA 7] eRNA EA] ofF-of il
XéEé sl AFom, eRNAG & SATFe=N & 5 vk olF AT L4 WHom= RT-PR, 344

RT-PCR(Competitive RT-PCR), A A]7F RT-PCR(Real-time RT-PCR), RNase H. & F2I%H(RPA; RNase protection
assay), =9 E38 (Northern blotting) % DNA ¥ So] o} o2 A|gEE= AL oy},

eRNA 72 ZAak= A whAadE Zetolw 4 mi xzpoln,  THUMPD3-ASI, MIR4435-2HG,
PLEKHASP1, LINC00511, LINCO1006, HOXA-AS2, ACO19080.1, AC104046.19] 7xte] @xk Ao ¥l&A] glom
2 FUAE ] 9L mgoR ofF fdde] 54 998 SolHoR FEah: xejoy] wi ZRug o

A9 5 ek,

oA ZafolmE Fe A 3w $24k817] (free 3' hydroxyl group) & 7HA& @ik AdR AR A<
| E(template) o} 97]%F(base pair)& ¢ T E‘ﬂ%ﬂﬂo]‘f 7}” E/\FE* AR A= A

be @e Wi HAE ougd, el
S

g
(o]
o
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N
q] o
X0 r to oT

2 #go A= THUMPD3-AS1, MIR4435-2HG, PLEKHASP1, LINC00511, LINCO1006, HOXA-AS2, AC019080.1, H
AC104046.10.2 o]Fo]x TFozXE Mg s} oA §Hxte] AlA 2 olElAlA Zgo]HE o] &3}
PR %3 AAste] dek= A A RS Sl S A9 5 ok, PR =1, Al g Qe A~
Zefolm o] Hol= FPAl A E AL VxR ML 5 9l

2 oA ZEHE eRNAY SolF AFE olF F dE #e 7 47 WA AAE 9 A7)l st
RNA = DNA 59 ik @& onm i o] glojx] 54 eRNAS] &4 F75 91T & Jrh. Z=H
= 2 awEREo|=(oligonucleotide) EZZE | w3l DNA(single stranded DNA) X 2H  o]53] DNA(double
stranded DNA) Z2H RNA Z2H ¢ Pz AL F drt. 2 dyolx= THIMPD3-AS1, MIR4435-2HG,
PLEKHASP1, LINCO0511, LINC01006, HOXA-AS2, AC019080.1, % AC104046.10. =2 o]Fofx —TLOE—‘?—H AelE =
shit o] o] ZElwEdoHEe AHAQ ZRHE ogdte] EAINE HAGY, £43% AR5 T3 ¢S
A ¢ k. Ags zrHo de 2 245 212 GHAC TAE AE VxR I —’F ATt

ol
_-

2 o] sgtoly] e IRHE IAFEBolH|tholE A AXA WY, EE 7|E 9] 3AE HHE AR
sto el o g FAT £ vk, o] A AL Ik G HO]Zoﬂ % AE B A ol &ste] MIAA
T ATk, olyd W] H-AFAQ] A2 wEst, s, JA FIFHULECIE sl o] FFAE A
g, 2 FEUoEelE 7H WY, oAE EW, SHHEA &S AAA(d: Y XAV oE, EAFE 2
2, ¥2yougolE, JhtHolE 5) H sk AZA(d: EAEREQCE, XAFRUEQJE
)R wgo] gtk

2o lojA], A7) 7hebe] Mg AES ©F EE 2 o]4de] ulolewtAY 3ol gk eRNAS A 4
TS SAsE AAE Agglel 28T 4 Ao

wek, oo ue}, ntAe FE AT F dv FAE oA Agglo]l o] &8 4 7] witdl, tE wkA
E, & eRNAY U A& 93| ChIP(Chromatin Immunoprecipitation)-Seq, ChIP-qPCR, ATAC(Assay for

Transposase-Accessible Chromatin)-Seq, DNase-seq, FAIRE(Formaldehyde-Assisted Isolation of Regulatory
Elements)-seq, CLIP(Cross-linking immunoprecipitation)-seq, RIP(RNA immunoprecipitation)-seq =%
luciferase assay® ©o]Fo]zl TolA] AMEEE o= &} o]iteo] o]gE < o}, o]d FIALHE AL
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®odwe wek THUMPD3-ASL, MIR4435-2HG, PLEKHASPL, LINC00511, LINCO1006, HOXA-AS2, AC019080.1, %
AC104046. 10 2 o] ozl oA AEs = ofl= shif o]de] eRNAS] Wd +3& A= AAES xgsh=, <t
Aol g JIEE AT

Hodgo] JExE zkek S 9)F wmlo]ewlA ¢l THUMPD3-AS1, MIR4435-2HG, PLEKHASP1, LINC00511,
LINCO1006, HOXA-AS2, AC019080.1, % ACl04046.10=2 o]Fojzl oAl HElgE o= 3} o]49
Hlo] 9 mbA | 5 eRNAS] WE £ES IFo RN AEL A
o] My FEE SA8] g ZEtoly,

T AR 2YE, §9) = gA
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y PE
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ox o 4|

TAAHo =, THUMPD3-AS1, MIR4435-2HG, PLEKHA8P1, LINC00511, LINC0O1006, HOXA-AS2, AC019080.1 H
AC104046. 12 o] F-old TOENE st o s} oldel cRVA WA F£FL FAS AW JEE R
PRS 37 9o Wad BF 948 LY 712U Aok, RI-PR 715, wholonts g4 Ba

Eo]#del Ztzte] Zzlolw # 9lo RT-PCR 71EE HAE HH e T2 HHE3I Aroly, dkg 9= (pH
9 ortavlg wee o), dSAFE UL Ee] =(dNTPs), Tag-EwetelA]l 2 JHAEAse Fe 54
DNase, RNAse 9JA|Al, DEPC-4=(DEPCwater), Bd4 &5 8T 4 Arh. T3 A& g 2+2 AFEH = 42
of So]AQl xulolw AS xS F Qrk. Ee niEAs A=, B dWel J|EE DNA HE s s 2
23 AF 94s 335t AR 71EQD 5 ok DNA H 71EE, AR £ 29 "de sigels cDNAYH
TRHZ B3] Q= Vg, 2 FFEa = , B4 5% X¥Y Y. ®
g, 71Be A dERT AR B 29 ddd ddEks DNAE X3S S Q. dE 5], i SEF8 A
oFe FE A, dNTP, €3Al, 3, 2FEA, FFEZE, T o5 238 F g, A7 T 54E A2
B0l Taqg Haroltt. A7 7IEx it #el§ Alds o 288 & ok, 7] 4k 24 A Alx &
3 NS ¥ £ uh. AE £3 fAL A, APIAA, F5 o], T, FLA(d, DIT), EE o]59

wowgel gl 7] qhekel 1vhg JIEE obd Abw A BolAsh o] Wi, 2 olabe] ulelenie] X3
of U3 eRNAS) WA FEL FHFE AN AV THE & Q0w viHAF ot 94 2w kst P

B oo (3) HE¥ AESHA A8 2%5-E THUMPD3-AS1, MIR4435-2HG, PLEKHA8P1, LINC00511, LINC01006,
HOXA-AS2, AC019080.1, @ AC104046.10.% o]Fojzl FoZXRE Melyi= o] &} olite] W 55 =A3)
= 9A;

(b) 7 SAE od =38 dvjsHs A iz Al59] THUMPD3-AS1, MIR4435-2HG, PLEKHA8P1, LINC00511,
LINC01006, HOXA-AS2, AC019080.1, % ACl04046.19= o]Fojzxl FOZHE] MuyE ol s} olife] oy
G vasts 9 o

(¢) A7) AETZ A= THUMPD3-AS1, MIR4435-2HG, PLEKHASP1, LINC0O0511, LINC01006, HOXA-AS2,
AC019080.1, @ AC104046.10.% o]2o]z Fo ZHE HNeElyi o] 31} o]ate] vt 43o] fiu|E= A 1
Z7+¢] THUMPD3-AS1, MIR4435-2HG, PLEKHASP1, LINC00511, LINCO1006, HOXA-AS2, AC019080.1, 2 AC104046.1
o2 o]Fo FoRHE MY EE o s o] W FEEY S AF 1Mo ® fAd e dAE 23
sl 7 AES 93 AHE AFste HS Aledi).

Ta

271 (a) B (b) &9 Hd 55 RNA FEolA HAET o Ao, B=84 ARolA eRNA 2= o419 &
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12 79 5] enhancer ¥ eRNA WHES 93 A T2 A2 3t A =S YeRdT,

= 2% TCGA(The Cancer Genome Atlas) HIOJEHE 7|22 A thy] 7oA A aEE eRNAS 4
3]

I AiE vepig

gyg A7) A A g
oleh, W Wiel ola|E ¥7] Ylstel uha@ Axel L AAAZ AN, e} s7le] Al
2 ouyge w40 elasly] sl AFHE AU W, AN it A ofs) X wwel

2
o 2

I

o &,

oo g,

o]

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

7Fet Eo] A enhancer W eRNA S 93] & 8709 7+eF(HCC) MEF (FT 3-7, Huh 7, Huh 7-5, PCLC PRF 5,
SNU 182, SNU 387, SNU 449, HepG2)E o]&3}¢lt).

HCC AI2FES 1 % s dsl=a a4sta FE4le Hrlste] jbeS SAAHT. FA38E &3 450
(5mM PIPES pH 8.0, 85nM KCI, 0.5 % NP40, 1X ZZEo}A]l JAA] (Roche))ol £3|A|7]3L sonication €+
(10 mM Tris-HCl pH 7.4, 1 mM EDTA pH 8.0, 0.1% SDS, 0.1 % Na-Deoxycholate, 1 % Triton X-100) 2.2 tj¥-
Bol x7b 3717} 200 ~ 300bp ol YLwWZA milliTUBE FE microTUBESIA 60 # B¢t 233 g
(diagenode)a}3ivt. Zt7+e] WS 7o) dial] IAE H7bst A2olA 2 AZF #AAAH HE= (DynabeadsTM
Protein A, Invitrogen)oll AZAIH T, Al&d A= H3 (MY % A9 2 pg, Abcam abl791), H3K27ac (W4
% A% 2 pg, Abcam ab4729) 2 H3Kdmel (WY I A= 2 pg, Abcam ab8895)o1th. thxa lo]H 2w
T, 1 ngd H5olA Ig6 vk FA S AMES WY ™ol AFEHAT. block® FA-HFE H=E A4
Fal AT ANS AAS A 2539 AElE {IES vl=e] HUFs tg 7], 4 ° ColA 3 ~ 4 A < )
stk v =E Al ts HlaE w-SAIH Y (Nextra® DNA Library Prep Kit, illumina). H|Z=E Al F 3}
3 2.5 pl9 Proteinase K (Roche) 2 1.5 ul®l 10 % SDSE ¥3tsl= 1X TE 9= (10 mM Tris-HCl pH 7.4,
ImM EDTA) .2 65 ° CollA HM =S 853te] LEUH S| = cross-linkingS revertdtHth. mA| 9o 2 DNAES
AMPure XP H|=2 AA st Z+ glolHEglE FE31tF (Nextra® DNA Library Prep Kit, Nextra® Index
Kit, illumina). S%% #olHe]g]= AlPure XP W =& AbE-3to] AASH thg AlPure XP M| =& Ap&-dte] 7]
g AEsle]l 200-400bpe] F7F ZHolE 7pxl glelHegE B sldth. RNA olHE ] Ald4dS Illumina
HiSeq2000 =l A 2= e},

ofj o
2 2

[e)

N

0% 2 o

=

[e]

e

i

O

<Add 2> ChIP-seq & Total RNA-seq £4]

o=

2-4d38ld enhancer &=S 93l H3K4 monomethylation (H3K4mel)3} H3K27 acetylation®l] thdt ChIP-seqs 473
ahoirh. Hd A enhancer RFE WIS eRNAS) WS Sla) 7] 87e] AT RRE F RN F
3te] total RNA-seqS 43319},

e

TAA R Chip seqs $18}e], ‘FastQC 2 = dAgE A3 AP 3, ‘Trimmomatic’ 22 = FEHHS
AgP3FAt.  Bowtie2' % alignment= X33+ % non-uniquely aligned reads & potential PCR duplicates
Z AAZ BAFLEE AT, o]F  NACS14 & AFE3 peack callingg A3Pstar, ‘HOMER® & peak

annotations I 33F3itt.

S, RNA seqE 918Fe], TFastQC = = ATE A= Fd ¥, Trimmomatic’ &2 = LEHHE st
%th.  ‘Tophat’ = AFE3}e] total RNA-seq #] =% Reference genomell alignment3}3iT}. Reference genome-

Ensembl @] GRCh38& AF&3}th. ©]&  ‘Cufflinks’ & F3sla, FxxFe] vl akS FPRMO = F-5F%i T,
<A3¥d 3> 719 Eo|3 enhancer & eRNA ©HF

M| EFo| A Eo]X oz EA3lH enhancer ¥ °o]|ZH-EH HHIEE eRNA =S 98], @435 enhancerol A
Hely= Aoz 437 H3K27 acetylation peaksS A genome “gollA AW3Fgitt. &A3tH enhancer
W=3l7] el AR promotertt WF-ol A UERL}E H3K27 acetylation peaksS A|&lsldt). thgo=w

=T )
Mo
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=
S e

AkQl Zhek Alm 50# ek Fhebekat AR 50Eloll A AARE RNA-seq HIolE|E &-&3te] AEE eRNAS E didd

AA 82 HIFAEFTE o] 835te] &3} enhancerd o|ZH-E WHAEE eRNAZS #A4 5T, FAHo=, 8
7%1ﬁﬂmiz%i%@ﬂeﬁ_ﬂ%ﬂ4%BLMMJﬁ%ﬂE%(F&ZHmﬁﬁ,wm&,momﬁm%°1
1

$3hol B 45709l RNAS AEatglom, 1AM B4 AshE obd E 1o thEhAgnh,

[E 1]
( 45 eRNAs )

AC005104.1 ACD96947.1 AL513327.1 LINC-PINT THRB-AS1

AC007319.1 AC103591.3 CASC18 MIR181A2HG THRB-IT1

AC007388.1 AC104046.1 DLEU1 MIR4435-2HG THUMPD3-AS1

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

ACO25031.4 AC231533.1 LINCOD261 FLEKHASP1 Z93930.2

AC068631.1 ALD23755.1 LINCOO511 PROX1-AS1

AC073332.1 ALD31863.1 LINCO1006 PSMA3-AST

ACOB7482.1 AL136311.1 LINCO1572 SAP30L-AS1

ACD90673.1 AL137782.1 LINCD1578 SNHG22

AC096921.1 AL355916.1 LINCD2331 STARD13-AS
W7 E 104 QT F gl sk dol, B 45Ee] RWE FPAETOIA o] vehte Jlom HH9
. E<l¥E  eRNAEZA THUMPD3-AS1, MIR4435-2HG, PLEKHA8P1, LINC00511, LINCO1006, HOXA-AS2,

AC019080.1, 2 AC104046.10] X3 =T},

2. TCGA HI°o|HE o] &3 AF

TCGA "lolHE o]g3ale] wad 45719 eRNAQ] W AES 5t F 117019 eRNAE A 722 (50#])
he] 7rkxA (508 elA LEoe] F7Egith. B ARES B rAEFA EE 11709 Hlo] 2mFA eRNA

=

Z %2 % F 20 YeERAT.

X2
Zrgoll el 2 F71 eRNA koM el 28 F7F eRNA
THUMPD3-AS1 MIR4435-2HG
PLEKHA8P1 LINC00511
LINC01006 HOXA-AS2
SAP30L-AS1 AC019080. 1
TRAF31P2-AS1 AC104046. 1
LINC01572
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[0107] A7 F 2 9 % 204 EQd 4 9= ule} o] E 11%F9] nlo|QmlA eRNAZF A 7F A dib] 7k 2A
A o] FUkEE Ao eyt
o

[0108] A7 ARE VxR e 2 , & o] w2 THUMPD3-AS1, MIR4435-2HG, PLEKHA8P1, LINC00511,
LINCO1006, HOXA-AS2, AC019080.1, 2 AC104046.17} 3+t Z2olA wdo] A FZ7lsl, ol A4 dzx=ad
ulatel e W feldel Aol & el

[0109] oefdt Aak= 7] AEd whelevwprEo] heke] Jekel {8t o] &d F AeE BT
=y
EHI
H3K27ac Peaks

& HOMER va.9
Locate peaks into genomic regions

g

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

Overlap with H3K4me1l Peaks

¥

[ Find active enhancers ]
N g

Map RNA seq after selecting noncoding RNAs only

S
Find eRNAs
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