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* Role and function of long non coding RNAs,

Introduction

* Their contribute in Cancer progression,

IncRNA Epigenetic Landscape Analysis
Identifies EPIC1 as an Oncogenic
IncRNA that Interacts with

MYC and Promotes Cell-Cycle
Progression in Cancer

DNA methylation alterations in IncRNA
promoter in cancer

Role of EPIC1 as oncogen
Lay the foundation of identification of

cancer-driving IncRNAs and develop
cancer therapies



Long non-coding RNAs have gained attention recently as a potentially
crucial layer of cances'cell regulation.

SNPs of IncRNASs ha\:/e,bteéﬁ shown to be associated with risk for
cancer.




LncRNA derives from a number of sources

: ‘(Epigenetic factors)
1L
/(

, Transcription



LncRNA mechanisms rely on interactions with cellular macromolecules

A : : B , : C :
Chromatin bound IncRNAs <Chromatm InterD Protein Interactions RNA Interactions

can regulate gene expression

by controlling local
chromatin archltecture %\/
or directing the recruitment
of regulatory molecules to
specific loci | i}\r’\ %} )




LncRNA mechanisms rely on interactions with cellular macromolecules

B
A Chromatin Interactions <Protein InteracD C RNA Interactions
LncRNA

interactions with
{j\/
assembly of or impair

multiple proteins
protein protein-

can promote the
complexes protein
i/}{d %} ) interactions




LncRNA mechanisms rely on interactions with cellular macromolecules

B C mMRNA interactions with
Chromatin Interactions Protein Interactions RNA Interactions INcRNA can recruit protein

machinery involved in
multiple aspects of mMRNA
metabolism to affect
} splicing, mRNA stability, or

- translation

or sequester miRNA away
from target mRNA.
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LncRNA contribute to each of the six hallmarks of cancer.
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PVT1 as a therapeutic target in
cancer:
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IncRNA Epigenetic Landscape Analysis Identifies EPIC1 as an
Oncogenic IncRNA that Interacts with MYC and Promotes Cell-Cycle
Progression in Cancer

LncRNA epigenetic Hypomethylation and overexpression
landscape in cancer of EPIC1 in tumor

EPIC1
chr22:q13.31
o000 ‘-I" 35 e

EPIC1 directly interacts with MYC protein through EPIC1’s Y EPIC1

CDKN1A ¥
129-283 nt region CCNA2 4
cbczo A
cDCc45 4

LncRNAs show a hypomethylation phenotype, in contrast to a
CIMP phenotype in different type of cancer

EPIC1 promotes breast tumorigenesis through regulating
cancer cell-cycle progression

B HEPICY

EPIC1 regulates MYC targets by enhancing MYC occupancy on | Tumerigenesis ‘—TF‘FW‘L
its target promoters




R ( PHASE 1 STEP
e/-su t -s Data collection to
identified DNA 1
methylation alteration in 2
Data collection IncRNA promoter in
DNA methylation level of ‘ cancer. -
IncRNA expression ( 33 TCGA cancer types
data (MiTranscriptome)
Nearest IncRNA and PHASE 2
PCG to probes -
Identification . | ) ) _ _ 3
(~ Correlalion of methylation ) (" DNATnethylation ) (" DNAmefrytation Categorize Epigenetic
and expression in normal tissue in cancer sample activation or L 4
L | | . . . .
¥ epigenetic silencin 5
( To categorize patients into epigenetic activation ) ‘ b1 &
or epigenetic silencing for each gene LncRNA.
Role of EPIC1 as -

Prioritization IncR' As according to )
oncogene.

percentage of regulated patients

Functional analysis _
Expression pattern in different ™ —C Coexpressed protein-coding gene PHASE 3 -

tissue, development phase, and functional gene set or network )
cancer type or cancer subtype _/ —(Survival analysis ) Fuctional analysis of
EPC1 and its interaction

with trascription factor 10
MYC. -

O 00 N O

(_Experimental analysis )




PHASE 1
LncRNA Promoters Exhibit a Distinct Pattern of Epigenetic Alterations in Cancer

Compared with PCG Promoters

A False Discovery Rate o .
Hypometh I-rIB)/(pennem “ 1° STEP:
F 1

. Upstrea,:,o:m'z. —1321;()];wnstraam Aim: Interrogate IncRNA DNA methylation in cancer
Distance to protein-coding gene TSS
' 10¢ 10° H%&EL@% Method: computational pipeline to repurpose HM450 probes

(Human Methylation 450) to IncRNA promoters.

* IncRNA promoters in breast cancer tissues: Both

hypermethylated and hypomethylated
* PCG promoters: predominantly hypermethylated in breast

cancer.

» Upstream

Distance to IncRNA TSS

Conclusion:

10
30Binding the probes indeed represent the promoter
Affinity methylation status of IncRNAs and PCGs =

Downstream «—



PHASE 1
LncRNA Promoters Exhibit a Distinct Pattern of Epigenetic Alterations in Cancer

Compared with PCG Promoters

, o Intergenic IncRNAs that do not share promoters with
B Distance to protein-coding gene TSS

-10% -10? c_ln102 10° -10° _102(?102 10° PCGS are dIVIdEd |n

1 1 L | I | | I T SN [ — | Ll | I

e promoters hypomethylation,

-10°
o e promoters hypermethylation.
1TSS
107
100, ©
B Protein-codi
1000 22 géné promotets
s g ~
m 0 _ » - - /
2 104 10 NS ™ 10° 105 A NS 1N—”10°*
° Hypometh Hypermeth Hypometh Hypermeth
b= < , > «—— >
Q False Discovery Rate False Discovery Rate
S BRCA LUAD HNSC PRAD ESCA COAD LUSC KIRC UCEC PAAD
£ -10°.2
1040
-10?
TSS .
:gj Conclusion:
10° The IncRNA promoters were significantly

-10° .102§1o2 10° hypomethylated in all cancer types =



PHASE 1
Integrative Analysis Identified Recurrent Epigenetically Regulated IncRNAs in 20

Cancer Types
2° STEP;

Aim: Determine whether IncRNAs’ expression is regulated by the DNA methylation
changes at their promoters,

!

Method : Integration of INncCRNA expression data from MiTranscriptome, focusing
on 20 cancer types that have both DNA methylation and IncRNA expressione data

!

IncRNA

N\

Epigenetic activation (EA) Epigenetic silencing (ES)



PHASE 1
Integrative Analysis Identified Recurrent Epigenetically Regulated IncRNAs in 20

Cancer Types
A
EA IncRNA ES IncRNA
B High reliability M Hiigh reliability
Intermediate reliability
reliability » PR SA<O
§3P32=Br0e2poryYIoRom :mmzumﬁgggg%%gg%gg
gmmmgzggggozggimxp—zo Bmoo0TxexexS9523238abmnED
RS SSa7aFInGIRER Pt JE v VIvee AF1ger021  MIRA666A
MIR4666A SBs Vil 29 % VZNF667-AS1
‘ . ‘ * LINC00944 NS 2 4 RP11-25902.1
b b Y 9 ) LINC00668 \ 3 CTB-4116.2 '
) L ; LINC00884 ) AK125737
v RPH1-539E{7 5 - LINCOT197 EPIC1
L - LINCO0941 . . » RPI-TERS : [
. a5 Rm')gﬁs?g%y I K DPP10-AS1 Each pie chart indicates the
: oy CTD-3010D243 : | CD-aiiiz percentage of each IncRNA
BCO0S0B1 g enpargeary » ) v RP3-41209.16 : : SR
: LINC00460 LINCO1158 epigenetic alteration in each
, MFI2-AS1 . '
¢ RP11-556E13.1 - BB L7 (Y E2 E3 18 BOLAS-AST cancer type.
SNHG12 0 o ) LOC100049746
. BOLAZ SNHG18
~ MINCR ! © HAND2-AS1
RP11-278L15.2 2 ) ’ 9 AC006026.13
AC0989732  * 2 CERS3-AS1
Conclusion:

This ‘““on or off”’ expression pattern of EA IncRNAs potentiated them as promising
diagnostic biomarkers.



PHASE 1
Integrative Analysis Identified Recurrent Epigenetically Regulated IncRNAs in 20

Cancer Types

correlation of representative EA correlation of representative ES
B c
B Normal [l Tumor B Normal [ Tumor
S . RPLGPoSETTS S [ AF1861921 |.[ CTD-2298J14.2
R = A -
e =
o ‘ S ol 3
e o ) -
2 =1 g =
S |r=-0498 S r=-0645 W S | r=-0511 " r=-0233
0 0.5 10 0.5 1 0 0.5 10 0.5 1
DNA methylation beta value DNA methylation beta value

Conclusion:
All the epigenetically regulated IncRNAs exhibited a significant negative correlation between
their expression and promoter DNA methylation status



DO YOU REMEMBER THIS?



chr22:913.31  5kb * Intergenic IncRNA located on

EPIC1

P T R T chr22:q13.31
HM450 probes —?-?i-?——-———

* There are CpG islands within 164 bp
downstream of this gene’s
transcription start site (TSS),

* This IncRNA is epigenetically
activated in up to 90% of tumor
s 3 samples across ten cancer types,

Fold change . .

EPIC1 expression) including breast cancer,



PHASE 2

EPIC1 Is Epigenetically Activated
and Correlated with Poor Survival in Breast Cancer

3° STEP Hypemethylation
A Determine if EPIC1 expression is robustly associated with poor ‘

patient survival in breast cancer Hypomethylation

silencing

4
g O
%, %, l
% _
overexpression

D

c E o
R = A <
§ S Correlation of EPIC1 % ! et 5
é_‘i -, | expression with EPIC1 DNA S o Thy e ¢
(O b <10 . | methylation status in breast S < | s
™ ot . O - -
O |+ Primary tumor % | cancer and normal tissues. £ |p=0.0004 b—
Q. | e Metastatic Qo — Hypermethy (196)
W _ | e Normal tissue 6_9 | — Intermediate (236)

, . ' , . , .| — Hypomethy (102

00 04 0810 S e A
EPIC1 Methylation Month(s)
Conclusion:

Patients whose tumors exhibit EPIC1 hypomethylation and increased EPIC1
expression have the worst survival. =



PHASE 2

Epigenetic activation of EPIC1

m

m

DNA mehtylatoin

beta value
(HM450)

EPIC1 expression
(RNA-seq)
CO—~=INW O0000o—~=
CLIOUIOUIO ONBROOON

EPIC1 Is Epigenetically Activated and
Correlated with Poor Survival in Breast Cancer

promoter
hypermethylation and
had low EPIC1

p<0.05

p<0.05

MB361

ZR-75-1
MB46
MB41
MB17
EFM-1
HCC3
CC150
T-47D

4° STEP

Aim: Determing if EPIC1 is directly regulated by DNA
methylation

Method: Using RNA-seq and HMG450 DNA methylation
data in the CCLE database

Conclusion:
significant negative correlation between
endogenous EPIC1 expression levels and =
its promoter methylation



PHASE 2

EPIC1 Is Epigenetically Activated and
Correlated with Poor Survival in Breast Cancer
Reporter assay of

methylated and
I unmethylated

%‘ 30, **  FP|CI promoters

® 20

%)

3 i,

® 10 In vitro DNA e
= methylation status of P
[ EPIC1 promoters was

X 0 I ; ; confirmed by Hpall

restriction enzyme

Concluson:
EPIC1 is directly regulated by DNA methylation at the CpG islands in its
promoter region.



PHASE 2
EPIC1 Functions as a Potential Oncogenic IncRNA

by Promoting Cell-Cycle Progression

>EPIC1 v1
AGTCCGCCATTGCAAACACGAAGCTCTTCCAGAAACGCCCTCACAGACACCCCGGAAGTCACGTACCCACTCTGTAGGTGCCCCGGGGCACAGGCAAGCG 5 o ST EP
GACGAGCCAGTTATCCCTCAGAGCTCCTGCTGCCTCGCCCGCTTTCTCTCGGAAACGTGAAGTGTGGCCTCAGCTGAAAGTGAGGTGGGCCTCATTCAAT
CAGTTGAATTCTTCAAGAGAGAAAAACTGAAGTCCCTTAGAAGGAAAGAGTTCTGCCTTCAGACTGTCTTTGAACT TAAGACTGTAGCGTCGACTCCTGC
CGGAATTTCCAGCCTGCTGGCCAGCTCTGCAGATTCACACTTGCCAGCCTCCACAATCGTGTGAGCCAATTCCTTAACTTCTCTTTCTCCGTGTATCCCT
TTGGTGCTGCCTCTCTGGGGAGCCCTGACTAATATGCATGCAGATGATACGGTGCCTGGCATTCTGAATACATGCACTAAATCCACCACTTTTCCCCATT

TATAGATTTGGATTAACACACTAACTTACTCATATCTGCAAGTATAAATAAAAAAAATTGCTGGTGC

>EPIC1 v2

AGTCCGCCATTGCAAACACGAAGCTCTTCCAGAAACGCCCTCACAGACACCCCGGAAGTCACGTACCCACTCTGTAGGTGCCCCGGGGCACAGGCAAGCG A| m: EV a | ua ti n g t h e onco ge n iC ro | e Of E P / C 1 | n cancer
GACGAGCCAGTTATCCCTCAGAGCTCCTGCTGCCTCGCCCGCTTTCTCTCGGAAACGTGAAGTGTGGCCTCAGCTGAAAGTGAGGTGGGCCTCATTCAAT
CAGTTGAATTCTTCAAGAGAGAAAAACTGAAGTCCCTTAGAAGGAAAGAGTTCTGCCTTCAGACTGTCTTTGAACT TAAGACTGTAGCGTCGACTCCTGC
CGGAATTTCCAGCCTGCTGGCCAGCTCTGCAGATTCACACTTGCCAGCCTCCACAATCTTCCTGGATTTGAAACTGAAGAAGCAAGCAATCTGGAAATGT
CAGTGGATGCACACAAAGAAACAACCGCAAAAGCCTGCTCGCTCTAGCCAAGGGACAAGAATAGGGGCAGTCCATCAAGACAGAATCCTTTTAAAAAATA

ACCACTCCACTCCAGCAATACCACAGAAGAATCTGGCTGTACCCCAGGTACATCAGCAAAGATAACCTTTACCTAGCAGTAAAGAGGTCCCCCTTACACT Method: pe rformin g5 "_RACE and 3’-RACE clonin g using tota |
GGGAGCCCTAGTGAAGAGCAGGGACTTTCACCCCCACTTAGCAGTGATGGGGCCCCACCCACCACAGTGCCAGCAGAGACCATGTGGGAGCCAGAATCCT

CATCCCTACCCAGCAGTAACAAGGAGCCCTCCTCACTGCGGGCATCAAGGGTGAGTGAGTGCAAAACCTGGGTGTCACTCGGAAGGGAAGAATGGTGTCT RNA MCF-7 cells
CCTTCCTTCCCATCCCCTGCCAGAGTGATATCACTAGGAAAAAG

>EPIC1v3

AGTCCGCCATTGCAAACACGAAGCTCTTCCAGAAACGCCCTCACAGACACCCCGGAAGTCACGTACCCACTCTGTAGGTGCCCCGGGGCACAGGCAAGCG
GACGAGCCAGTTATCCCTCAGAGCTCCTGCTGCCTCGCCCGCTTTCTCTCGGAAACGTGAAGTGTGGCCTCAGCTGAAAGTGAGGTGGGCCTCATTCAAT
CAGTTGAATTCTTCAAGAGAGAAAAACTGAAGTCCCTTAGAAGGAAAGAGTTCTGCCTTCAGACTGTCTTTGAACTTAAGACTGTAGCGTCGACTCCTGC
CGGAATTTCCAGCCTGCTGGCCAGCTCTGCAGATTCACACTTGCCAGCCTCCACAATCGCAGCTGAGGCGGAGGAACCCTAAGGGCTCATTGAGATCATG
GATTTGCCCTTCTATGCATTGATGGAGCACCTGCTGCCCACAGCGTCTGTATTTGGTGCTGGGATGCTGAGCCTCCTTCTTTATGAATTTTTAAAAGGAC
ACTGAGATCTTCAAACAGAGGCTGCCACTCTAAGCAAACAGATCCCGAGTCCTGGACTCTGAAGCTTGGGCCCAGTTCTCCTTTTCTCCGGGTTTCAGAT
CCCACTGTAAAGTGAGGGGGCCCTTCTGATTCAGGACCCGGGGAAGCCAGGGGCATGAGCATCGGTGCCTCTTCTCTATTTCAAGGACCCTTCTGGGTGT H H
AAAGTTCTCTGAGATGCCTTACATGGATTCCCACCACTGCAAGATAACCATCGTATGTAAAGTGTTATGACCAGCAGAGTGTAATTGAAGTGCATTCCAG Th rees p I ICeé varia ntS Of E P I Cl were C I on ed ’
AGGGAAAGACAGCGGCTCAGATTCTATTGAAAGAAACATGACATAATGATACCACAGCAAAAGCCAATCTTGCTCCTTTTTA 1 ( 5 6 7 t)

v nt),

G

v2 (844 nt), 5.
v3 (882 nt). 2

Designing 6 siRNAs in order to find someone that can / 01.0!
. . N

readily knockdown EPIC1 expression. Lu05

©U.O4
%

&>0.0~



PHASE 2
EPIC1 Functions as a Potential Oncogenic IncRNA

by Promoting Cell-Cycle Progression

G MCF-7 ® o
A 315 B o | C 2100 ™ sictr sictrl cv
> 267 _esictrl © k)
o o SiE1 S 80 /%4 SiE1 38
G 1.0 §4 SiE2 g 60- W siE2 5 MCF-7
E (] (=] %8
LLJO 5” ‘6’)2 g 40~ g ok
L g S 20 . So X7
5 ol 5 K i L:i 2 Sy
& & 0 1.2 3 4 o P : ' °
S\ Day(s) Go/Ga S G2/IM »
@ ZR-75-1 o3
H [
D - E F ,100 B sictr siCtrl S
5 ) K% siCtr o
%1 %8 ~e-siCir g 8od -~ d siE1 §9
- £6 w“ M sie2 ©
G1.0 S © 60 I ﬁ% /R-75-1
a o4 o) >
Wos S S 40- 2
20 @) g T Sngr
2 2 8 20 X O
< 0 30 — K °
& o @ 0 12 34 0-
X ay(s . .
® vee) Anchorage indipendent
qRT-PCR analysis MTT assay Cell cycle analys in cells colony format|9n assay of
of EPC1 treated with EPC1 cells treated with EPC1
siRNAs (siE1, siE2) SIRNAs
=

Conclusion:
EPIC1 knockdown resulted in a decrease of cell proliferation in a time-dependent manner in cells MCF-7 and ZR-
75-1 significantly inhibits the anchorage-independent growth of cancer cells. Moreover, resulted in GO/G1 arrest.



PHASE 2
EPIC1 Functions as a Potential Oncogenic IncRNA

by Promoting Cell-Cycle Progression

Method: stabling EPIC1 knockdown cells using lentiviral shRNAs.

- in vivo xenograft growth
significantly 4 |
reduced cell 2 200) & e encd TP A %0.1&
proliferation =~ = snel J w9 v . $0.10
@ ¢ ‘ o

E 100/ | ShE [F9159 2 0.05.

<] 5}

S 1 shE2@ @ 0 e 4 b g0 E @

s 90 L ‘_l_l 1 'Eo.oo-e\

F 012 3456 3

Week(s)
Conclusion:

* Oncogenic activity of EPIC1 in vivo,
* Potential therapeutic target for breast cancer treatment. =3



PHASE 3

EPIC1 Is a Nuclear IncRNA that Regulates MYC Targets

é 6° STEP

Aim: EPIC1 RNA is located in the nucleus

}

Methods:
* Cell fractionation PCR
e and subcellular RNA seq analysis

1

Conclusion:
EPIC1 might play a role in transcriptional regulation and
chromatin interactions,

A

100-

)
- o

—
<.

RNA distribution
(relative fold)
N
o

=

SNRP70

GAPDH EPICT U6

& A




Methods: GSEA analysis

EPIC1 knockdown MCF-7 cells
Cancer types \ l
o~

<OD_O— .. 1 00 a0Sa< Conclusion:
oom(&né&&gw% D ﬁo I | . .
- -rel iological
Fn.'%'éf&?c;iiiﬁ.‘i-.é%gm. O === Cell-cycle-related biologica
R R O g processes,

FDR Lececesescsssssssese ““MYC targets,”
>0.25 - beeeocececcccecccccee ARGETS “G2M checkpoint,”
<025 * [p00e 0000 sssevssene ’
:8601; S “E2F targets”,

. @ 000000000 °" SR . :HII‘![%%CI?E?P&%CL)EEIN_RES

- Sril--3-P el DNA REPAIR
Smre [] ® 8 e ® & » e 9 e & & b ® & SPERMATOGENESE
s s e TTELE v . « |-PROTEIN SECRETION
-4 T |- © - |-EMT PROCESS
-2 eecee <+« « e || « |TNFA SIGNALING VIA NFKB
0 oo o “TGF BETA SIGNALING
°os - ++ e s “P53 PATHWAY
2 . B *°]  [HEDGEHOG_SIGNALING
e L Enriched in the EPIC1-associated
e s@@ces L ‘KRAS SIGNALING UP
* oo o: oo * *|-XENORIOTIC METABOLISM genes.
. ‘ . - 1'KRAS_SIGNALING DN




Just a little recap

Myc

In regulation cell growth and proliferation, the C-MYC
protooncogene is depicted as a downsteam transduction
pathway for receptor signaling that can cause positive or
negative regulatory genes in C-MYC.

The transcription factor C-MYC heterodimerizes with MAX
and binds E-BOX (palindromic sequence 5’-CANNTG-3’) to
regulate transcriptional proliferation of genes involved in
cell growth and apoptosis.

C-MYC is one of the most frequently mutated genes in
tumors.

Notch Survivalfactor Growth factor

WNT TGF- IL-6

a8 (IGF1) (TGFo,EGF)
RTK \ Ry Frizzle gp13
RAS GSKBB/APC
SMADS Jak/STAT
PIBK/Akt MEK/MAPK B-catenin
CF/LE
xg' :
EBo
-------------------- SENNTE3 - Target genes
E2F1
KERRR | e B N e e i
CDC25A | miR-17-92 |
4‘:) g ~ | miR-29 |
ARG Bax P peesessesasenenae . T : let-7 :
Cell cycle M) i miNas3 i i cap R
’ i i ID2 i i LDHA MiRNAs
................... i PTMA § } ODC-1
ApOptOSiS ........................................

Proliferation Metabolism



F sicl Msie1 Msie2 1.5 5
T T T v T - I T T T - T - l T T —1.0 38 .
05 24 EPIC1 knockdown have differentes conseguences;
gl bukisnd g TR KR E ot
-1.5 8
o l 6 * CDC45,CDC20 CCNA2 downregulated,
' 49 .
0.5 ,3 * CDKNI1A induced,
o
< g-g g‘ %' 2 l.! g : ,‘..) g g g g S'—O-O 3 E' g g E.‘QL 0™ ¢ cancer cells’ arrest at GO/G1 phase.
856%@ WS 3EFE5ES sesgeg
© %o & g © % @ SIRNA SIRNA SIRNA SIRNA
= EPIC1 MYC EPIC1 e
: RN
MYC knockdown , in MCF-7 and ZR-75-1 cells, ¢ _MCF-7 4 ZR-75-1 O

also led to a pattern of MYC target expression and cell

-——
growth comparable with EPICI knockdown. C'?Czo-- C'?Czo--

Conclusion:
The oncogenic role of EPIC1 may be associated with MYC protein.



PHASE 3

EPIC1 Interacts with the 148-220 Amino Acid Region of MYC
through Its 129-283 nt Sequence

A

1.2 M EPIC1
1.01  GAPDH

50.8]

a

£ 0.6

R 0.4
0.2

0-0 T T L ~
EPICT v1 _v2 v3 v2 v3
Vector Flag-MYC

Vectqr Flag-MYC

EPIC1 v1 v2 v3Ww1 v2 v3
IP: Anti-Flag
— 1B: Anti-Flag

Input

IB=immunoblotting

7° STEP
B Il Vector vl v2
gzo_ EPI g 15, MYC
: Interaction between EPIC1 RNA and < 15 <10
. Z Z 'Y
MYC protein, @ 10 o
2 205
T 5
® 0 & 0.0/
Overexpressing vl, v2, v3 with
Flag-tagged MYC protein, g1-5- CDKN1A g“- e,
2 o,
< 1.0 <
l & %2
[4}]
Method: Performed RIP assay, %0-5 ,%’ 1
© S
2 0.0 & ol

Conclusmn

EPIC1 isoforms v1 is the functional isoform of EPIC1 gene in breast cancer.



-

Method 1: MYC RIP with cell lysates from MCF-7 cells

-

Conclusion 1:
confirm the interaction between endogenous EPIC1
and MYC protein

-

Method 2: in vitro binding assay using in-vitro-transcribed
EPIC1 RNA and recombinant His- tagged MYC protein

-

Conclusion 2:
EPIC1 binds directly to MYC protein

BB =
N oW R o
ah i

Enriched RNA
(% Input)

*19G band

—  e—

APDH HOTAIR

C e .
.3 5% ¢
T »w {F T c
g2 U3 °
n < Q v

His-MYC 25 25 0 5 Mg

MYC

Input

Biotin-RNA



8° STEP

F
nt1 184 358 567 MyYC
QT —
1-356 [ ¢
Detecting if EPIC1 binds directly MYC, 185-567 [ ] -
1.1 o4 I -
H
_ TAD  _Central region  CTD
conducting an in vitro RNA pull-down assay aal 147 220 66 439 EPICT
using a series of FLL L I *
N220| | +
truncated EPIC1 fragments, Nsel I l N

+*

AN147T

48-220( | ouml

AN220 .
Conclusion:

* Deletion of 129-283 nt abolished EPIC1’s
interaction with MYC protein,

* Deletion of the 148-220 aa region of MYC protein abolished its interaction with EPIC1.




PHASE 3

NWwW B

—

elative Luc unit

G21-Luo-

siEPICT -
siMYC -

—
o

"
o

O
3

L=

:

siEPICT -
siMYC -

Relative Luc unit

The oncogenic role of EPIC1 partially depends on
its regulation of MYC occupancy on target promoters

9° STEP

Aim: Analyzing the effect of EPIC1 on MYC target gene reporters (p21 and CCNA2
promoters) in MCF-7 cells,
*’
- Negative .
+j ctrl Method: reirter assays
. Conclusion:

EPIC1 or MYC significantly regulates p21-Luc and
CCNA2-Luc reporter luciferase activities,

P+ +4

=
EPIC1 may regulate the transcriptional activity of the MYC protein

N

+
“— Negative
+:| Ctrl



Method 1: integrated analysis on MYC ChIP-seq data and
RNA-seq data of EPIC1 knockdown MCEF-7 cells,

4

Conclusion 1:
no correlation between global MYC binding affinity
and differential expression, so, EPIC1 regulate
MYC’s occupancy on a specific group of targets,

Method 2: ChIP-qPCR of EPIC1
knockdown

Conclusion 2:
significantly reduction MYC’s occupancies on
the promoters of

« CDKNIA (p21),
« CCNA2,
« CDC20,
. CDC45,




PHASE 3 . 5
The oncogenic role of EPIC1 partially depends

on its regulation of MYC occupancy on target promoters

Negative Ctrl

MYC binds to DNA and functions as a D I
transcription factor by heterodimerization with IP [ 1gG |Anti-MYC Anti-MAX Input

another transcription factor, MAX

Method : MYC and MAX Co-IP assay in MCF-7 cells * 1gG band

Conclusion:
EPIC1 knockdown reduce the formation of MYC-MAX MYC targets
complexes. CDKN1A ¥

CCNA2 4
cbczo 4




STEP 10°

Aim: Determine the role of the EPIC1-MYC regulatory
axis in cancer,

!

Method: MYC knockdown in EPIC1 stably
overexpressing MCF-7 cells

!

Conclusion:
EPIC1 regulation of cell proliferation and MYC
target expression were attenuated by MYC
knockdown.

Relative growth rate

o

il

b od

o

- Vector + siCtrl
= EPIC1 + siCtrl
» Vector + siMYC
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PHASES The oncogenic role of EPIC1 partially depends

on its regulation of MYC occupancy on target promoters

Method: depleting the endogenous EPIC1 expression using
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LNA Scr + Vector LNA EPIC1 + Vector * LNA locked nucleic acid knockdown of EPIC1
LNA EPICT + WT-R LNA EPIC1 + AMYC-R significantly caused G1 arrest of MCF-7 cells.

* LNA knockdown of EPIC1 curtailed the expression
of MYC target genes.



Method: Reintroduction of wild-type EPICI, but not G EPIC1 CDKN1A CCNA2
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Oncogenic role of EPIC1 in part dependent on its

interaction with the MYC protein.



Integrating HM450 microarray and RNA-seq data is a cost-effective strategy to
research the DNA methylation regulation of IncRNA genes

* influence Myc occupancy on canonical MYC MAX binding site,
but not the non canonical MYC binding site

* may function as a “‘guide’” RNA to facilitate MYC-

MAX’s regulation on specific targets Tumorigenesis <«——
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THANK YOU
FOR

YOUR
ATTENTION! .

ANY QUESTIONS? Molinario Giuseppe
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