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ABSTRACT

Glioblastoma (GBM), a highly aggressive brain tumor is marked by the presence of
pseudopalisading region and necrotic areas (PAN), which are closely linked to the
tumor's increased malignancy, invasiveness, and poor prognosis. This study investigates
the involvement of long non-coding RNAs (IncRNASs) in these hallmark regions of
GBM, providing insights into their potential role in driving tumor progression. Using
RNA-seq data from the IVY Glioblastoma Atlas Project, we identified 40 differentially
expressed INcRNAs in PAN compared to Peripheral Tumor (PT) regions, implicating
pathways such as mTOR, MAPK, and NF-kB signaling. Co-expression network
analysis revealed MIR210HG as a key IncRNA, that is positively correlated with
hypoxia-inducible genes like VEGFA and CA9. MIR210HG is a hypoxia-inducible
IncRNA, and its induction was found to be mediated by hypoxia-inducible factor 1 and
2 (HIF-1/HIF-2). The expression of MIR210HG is significantly upregulated in GBM
tissues compared to normal brain tissues across various datasets, with the highest levels
observed in GBM Grade 1V, correlating with poor prognosis. Functional analysis
demonstrated that MIR210HG promotes cell proliferation and regulates the cell cycle,
enhancing G1/S progression in GBM cells. Additionally, MIR210HG was found to
promote cell migration and regulate epithelial-mesenchymal transition (EMT) markers,
potentially contributing to GBM invasiveness. The downstream target prediction
indicated a potential role of MIR210HG in the collagen synthesis, as silencing
MIR210HG resulted in reduced COL5A1 expression. The miRNA-INncCRNA interaction
analysis revealed miR-503 as a potential regulator of MIR210HG and COL5AL in
GBM. Additionally, The Pan cancer expression analysis of MIR210HG through various
tumor datasets demonstrated that MIR210HG is significantly upregulated in most
cancers and increased with the tumor stage in a subset of them. The prognostic analysis
revealed high MIR210HG expression is associated with poor overall and disease-free
survival in specific cancer types. Genetic alteration analysis showed minimal alterations
in the MIR210HG locus, indicating that overexpression in cancers is not due to gene
amplification. The correlation of MIR210HG with promoter methylation was found to

be significantly negative in nature in majority of cancers depicting the possible

iv



epigenetic regulation of expression of MIR210HG. Notably, MIR210HG showed
negative correlations with immune cells and thus may have strong impact on the tumor
microenvironment. Functional analysis indicates its association with hypoxia,
angiogenesis, metastasis, and DNA damage repair processes. MIR210HG was found to
interact with several proteins and potentially regulate chromatin modifications and
transcriptional regulation. These findings highlight the oncogenic role of MIR210HG
and suggest its potential as a diagnostic and therapeutic target in many cancers. In
addition, coumarin derived triazole compounds were screened for their anti-cancer
properties. The candidate compounds showed anti-proliferative and migration inhibitory
properties along with an increase in cell apoptosis. The candidate compounds were
further shown to downregulate the levels of MIR210HG and miR-210-3p in GBM.
Overall, this research identifies INCRNA signature in the GBM tumor microenvironment
and its association with cancer pathways and disease prognosis. We further demonstrate
pro-oncogenic role of MIR210HG in GBM and provide a mechanistic insight.
Additionally, we identify new drug compounds with a potential to target MIR210HG in
GBM.



AR

RIS (GBM) U 3fiies 3MTehrie AfKTSh TR 8, o sT3ulfad &3 3R Ay
! IURRUMT T IRy =0 T STulrRfET & 3R Apifes &3 (PaN) # fRiRa gar g1 3 &
IR &1 el g, SHThTHG T, 3R WRIE GaiaH 3 FAdeal I IS 8id o | 39 Sieqa- o
GBM & 37 Agaquf &3 H el IR-BIFST RNA (IncRNA) Bt Yl &t S &t 718 §, St
IR $F W T @1 TuTfad YfHeT W Sfaed UeH &l gl IVY Glioblastoma Atlas
Project & UG RNA-seq STl &1 SUANT Xy, §H- PAN &1 a1 H URTRA SR (PT) & &
40 o/ U § S9Fd IncRNAs &1 UgdH &I, S mTOR, MAPK, 3R NF-kB e oft uot &
IS g1 Ue-3Afiaafad dede AR § MIR210HG &1 T UHW IncRNA & =0 H UgaHI
T, S STEUIfRmT-ORd SfiF S VEGFA 3R CA9 & 1Y IHRIAH ¥U ¥ eudw ¢
MIR210HG T BIRUIRI-URT IncRNA B, 3R 3T IRUT gTsuifear-Uid thaex 1 3R 2
(HIF-1/HIF-2) gRT AeafRyd urn 4T faftid St Jef & Hm Afeass Sad! &f ga-r o
GBM 3ddi H MIR210HG T SHfHcufad TR &It 3feie gram 11, faviy =0 9 US IV GBM
T, S WRTE Yaiga 4 Jg9ag Tl B [y A e fé MIR210HG HIfRIHT TR
! 9GI1aT T § 3R GBM HIRI®T T G1/S WA Bl sgTd §U HIRAHT b b Fifd S
21 39 3QEl, MIR210HG 7 PIRBT YT I drar faar 3R thRfera-ademaa
SIS (EMT) AThR! &1 Ffd foran, fSr GBM &t fishahdT | SHifad aiTa gafl
SI3THIH TR UfSTRM 7 Hictor YIAT H MIR210HG Bt FHTfad YT &1 Tand fea,
Fifh MIR210HG ®I T2 @3- IR COL5AL 3fiaafad H HH ¢/ T8 | miRNA-IncRNA
ZeaRM faRAWr A miR-503 & GBM H MIR210HG 3R COL5AL &1 WHTfad fFames sam|
% Sffafved, fafts R Se1 ¥ & A1egd § fhu U TH-dR Sifiaafaa fawawor =
fRaman fo6 MIR210HG 31feeTRr Rl H HIwT 31 HfoTad BT § 3R $B H¥RI & Th
JUGHE T SR & TRUT & I Fedl | GargaT fa<esur ¥ udl Ial fs MIR210HG &1 3=
fdT F& HIR USRI H WRE T 3R AT-Gad St TR & ST 81 ATIaifrds
gRad fazawor 4 MIR210HG T # =gAdH URady feame, St R ol § fb FaR |
P! SHTIRTFIURM ST THAHDHIA & BRI 61 ¢ | MIR210HG T THCR fHIZARE &
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Y qEuaY B Rl H THRIAS Ul T, S MIR210HG &1 ffafad & FHIfad
TfioHfes e ! gxIfdr 81 faRiY U §, MIR210HG = TfcRem SIR®IsH & Y
THPRIAS Teuay GET 3R T PR STPBT SR AP ITAARR-HC TR Aoigd UHTT gl
IHd ¢ PAESG AT TP greulfaydr, TRrioHRN, derelRM ok S afa
TRE Ufsharsit & W1 S[STd &1 Wehd odl § | MIR210HG HI &8 UIcH! & ITY Se¥de Hrd
U ORI AT 3R I8 WHIfAd U ¥ sifes Iiae 3R gfrmAa fFaee & Fafa ax
T&HdT 8| T Fshs MIR210HG 1 SfidToi-e YHHT B IR B ¢ 3R I Hg Hasl |
Fare SR fafeala d6a & ¥u # I 1 3% SifaRad, TgAA ¥ Jdd AN
QDI & 3P TW-HR O & forg wpF fear man Iufigar @it 34 eBM #
MIR210HG 3R miR-210-3p & TR &I HH HH & TY-TY HIRHT JNUIRE F gi,
DIHT IR 3R YIRHA BT Jb+ a1 T @ $a e, 98 WY GBM SR
TSP ITAARR-HEC & IncRNA BXWIER 1 UM HRdl § 3R 9P HaR Tl 3R T &
TaiAH & G PTG 81 89 GBM & MIR210HG $T W-3fidbo-d i &I yelkid
FRA ¢ SR TS AT UM B & | IHD 37adl, 87 GBM H MIR210HG P Aferd HA
1 &TAT aTe! 1T 3Ny TR ) UgaH I g
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