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ABSTRACT

Glioblastoma (GBM) continues to be the most lethal cancer type of the central nervous system
with patients exhibiting a median survival rate of a meagre 14 months post diagnosis. Currently
practiced therapeutic regimen (surgical resection with chemo-radio therapy) has proven inadequate
in extending the lifespan and/or quality of life of GBM patients. A detailed understanding of
molecular alterations governing GBM is thus essential for development of novel therapeutic
options. Recent evidence has highlighted the importance of deregulated activity of chromatin
remodeler EZH2 and telomere maintenance mechanisms in GBM with both implicated in
gliomagenesis. However, a detailed understanding of their regulators and mediators remain poorly
explored in GBM. In this report, through analyses of the ChlP-seq data performed using
H3K27me3 (EZH2) antibody in Indian glioma patient cohort we identified a novel microRNA
target of EZH2 namely miR-490-3p in GBM. We showed that miR-490 was significantly
downregulated in low and high grade Indian glioma patient samples, GBM cell lines, as well as in
The Cancer Genome Atlas (TCGA) patient cohort. Its downregulation is mediated via EZH2-
mediated histone methylation and upstream DNA methylation as confirmed from its upregulation
post EZH2 siRNA and 5-Azacytidine treatment, respectively. Functional characterization revealed
that miR-490 inhibited cell viability, tumorigenicity, migration and Epithelial-to-Mesenchymal-
Transition (EMT) in GBM cells with downregulation of multiple EMT transcription factors and
pro-migratory genes. We showed that miR-490 directly targeted TGFBR1 and TGIF2 of the TGF-
B signaling. TGIF2, a novel target, was shown to promote migration and EMT that could partially
be rescued by miR-490-3p overexpression. Besides, we also showed that miR-490 directly targeted
TRF2, TNKS2 and SMG1, belonging to the telomere maintenance mechanism and increased
telomere dysfunction induced foci formation suggesting that miR-490 regulates telomere
maintenance in GBM. Overexpression of miR-490 also resulted in induction of global DNA
damage as seen from 53BP1 foci formation and increase in p-yH2AX levels. Also, miR-490 was
shown to inhibit TRF2-mediated telomere maintenance hallmarks as seen by reduced stemness
(SOX2 and SOX4 levels) and increased senescence (downregulation of SIRT1 and accumulation
of H3K9me3 marks). It also initiated the downstream DNA Damage Response (DDR) leading to
p53 pathway activation and induction of REST target genes TUBB3 and L1CAM. This response

was dependent on p53 status of cells. Interestingly, positive correlation of TRF2 with these

iv



hallmarks highlights the importance of miR-490 mediated targeting of telomere maintenance

which could be of therapeutic importance in GBM.

Taken together, suppression of miR-490 is associated with events promoting glioma progression
namely upregulation of EZH2 and telomere maintenance. The inhibition of TGF-p signaling and
telomere maintenance by miR-490 in GBM assigns significance to miR-490 as a novel therapeutic
agent in GBM especially since these pathways are cooperatively known to enhance GBM

aggressiveness.



LS1RS

RIS (GBM) & AT o HT Ta UTdd ek UHR ¢ forid HRIol e & a1g 14 FH &1
3T JReifadT R UefRid wra g1 adu § Rifecia ugfa @ e Rt & Ty wred fafesar
W8) 6BM AT & SfiadhTa SR / A1 T0Ta &1 dg T H ot Wifad gan g | S UBR 6BM &I FRifxd
HRA I OIS TRadHI 1 T faga THe SU- faforedta fadedt & fasr & forg siawaes g |
BT & T1&TT 3 GBM H PIAfeT RAISTR EzH2 3R TAIAER I/RAIG o7 i ffafafia nfafafy & Aga
o Xiford fara g SR g1 fersiarei=ar & @férd g1 graiifes, GBm T I Fame! 3R Heawi} ot
g Toe &1 oird faxaR ¥ A &1 718 81 39 R H, chip-seq 31 & fI=avor & e § YR
frerara IeTt T T H3k27me3 TCIATS! &1 SUANT HXdl §U §H GBM H EZH2 & microRNA T 3T
mMiR-490-3p & UG B1 & | TH G fb mir-490 7 3R 3= 4uft & WRcta freraimr I & T,
GBM T ATET 3R 1Y &1 T HIR ST Teay & It Ty T BT GH- UTaT T T | SHHBT GHA EZH2
& TR I fee AR 3R ST ARCRE & ATeqd ¥ g1 8 FoRI®! EzH2 siRNA 3TR -
Azacytidine SUAR I IS &1 718 8| Hrafetss dermr quia & udl =@ 8 f & emT Ufdees HR®! 3R
T H-Yar o=l & T & TTY GBM DITRHBIST B miR-490 ¥ Te TGRIT, SRS, AIZURM 3R
TRferad & ARG CioiRM (3 TH <) &I a1fid fasar | g9 feama fa mir-490 = T6F-p REIfc &
TGFBR1 3R TGIF2 &1 W& eRAIE fHaT| TaiF2 TTZIRA 3R S TH & &1 §e1a1 & & forg fzamar mar ur
S 31ifR1p TU A mir-490-3p SNERUFIA GRT HH b1 oI bl g | 3P 3lraT, gHA g Hi feama
& mir-490 7 TANIR WAWAIG dF T TafId TRF2, TNKS2 3R sMG1 ) 1Y TRAE fHar 3R telomere
dysfunction induced foci %Wﬁﬁﬁﬁmmﬁwﬁm% miR-490 GBM H CAlIHIR YWRATd !
faf3d HRAT ]| MiR-490 P SRR & HRUT ST & &ifd & TRUMERGRTY 538P1 foci TS 3R
p-yH2AX TR B g ST 715 | SHP S{ATdT, miR-490 B TRF2 B HLARIT ATdl CATHIR Y@RWTA gD
B! ST B P forw feamar am o1 g A R HAY (s0x2 3R sox4 &) 3R SATeT 98- (SIRTL &Y
ARTaT SR H3k9Ime3 i HT o) fod | ST ST ST UG Bt YHSHTA BT, oGP BRI ps3 TTyd
3R REST A& fi TUBB3 3R L1cAM & Tfsha fasa | T8 wfafrar STl & ps53 fRufd wr AR ot
fecrerg 91 U8 8 o6 3 8T & 1Y TRF2 BT HRIHD 8T miR-490 P Hed &I ¥Gifdrd Bl
2 Ol foh TAER IWRWA ! AfdId BT § Sl Siieied # fafdhaiia 7ed &1 8 ghar g

miR-490 BT GHA IT3THT TFTFA &1 S@1al G- aTel! T3] & 1 J&T G § S o EzH2 & ST 3R
TR TWRAETT € | SEITH H miR-490 GRT TGF-p REIAT 3R THIHIR TWRW1d &1 Y GBMm & T
ST FRIfei 0w & U T mir-490 B! {3 TU V Hew a1 P A GBM B 3MhTHGB T D!
EPRI =T Y IgH & U I 91d €1
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