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ABSTRACT

GBM is the most life-threatening tumor of the central nervous system. In spite of recent
therapeutic advancements, maximum survival of GBM patients remains a dismal of 12-19
months. Understanding the molecular landscape of the disease is the way forward in precision
medicine. The mediator complex is a set of proteins, essential for eukaryotic gene expression.
Because of its vast array of regulatory functions in transcription, mediator complex is an
imperative tool for regulation of gene expression. It communicates the signal from stimuli
induced transcription factors to transcription machinery and drive the expression of
downstream genes. Thus, any alteration in its structure or function may bring about
miscommunication of the external signal and aberrant gene transcription leading to various
diseases. Abnormal expression/mutations of specific mediator genes have been associated
with progression of various cancers however, its role and status in GBM remains largely
unknown. Our work focuses on one subunit of the kinase module of the mediator complex,
MEDI12. We show that MEDI12 is overexpressed in various GBM patient cohorts including
Indian GBM patients and cell lines. We further show that the expression of MED12 decreases
with the grade of tumor, being higher in the low-grade tumors as compared to GBM
indicating its possible involvement in the early events of gliomagenesis. The expression of
MED12 correlates positively with IDH mutations, which is again found majorly in low-grade
gliomas. Correlation of MED12 expression with patient prognosis gave varied results. In case
of GBM, we found that its high expression is associated with worse prognosis in certain
patient cohorts while in some cohorts the expression is not significantly correlated with
prognosis. Further, in case of low-grade glioma, in certain cases, its high expression
correlates with better prognosis. Functional characterization of MEDI2 using both
overexpression and knockdown approach revealed that it promotes cell proliferation,
migration and inhibits apoptosis in GBM cell lines. Transcriptome analysis post MED12
knockdown revealed Vitamin D receptor (VDR) pathway to be one of the key pathways
affected by MED12 in GBM. We studied direct interaction of MED12 with VDR protein
using docking studies and co-immunoprecipitation assay. We identify B cell lymphoma 6
(BCL6), a secondary regulator of VDR signaling, to be directly regulated by MED12 through
a combination of chromatin immunoprecipitation, qRT-PCR and western analyses. We

further show that MED12 brings about the inhibition of tumor protein 53 (p53) levels and



apoptosis partly through induction of BCL6 in GBM. Overall, this stands as the first report of
MED12 overexpression and involvement in GBM pathogenesis and identifies MED12 as an
important mediator of VDR signaling and an attractive molecule for development of new

therapeutic interventions.
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MAPK Mitogen activated protein kinase

NF1 Neurofibromin 1

PI3K Phosphatidylinositol 3-kinase

mTOR mammalian target of rapamycin

WNT Wingless and Int-1

EGFR Epidermal growth factor receptor

TGF Transforming growth factor

TGFBR2 Transforming growth factor beta receptor 2
RB Retinoblastoma protein

PDGFRA Platelet derived growth factor receptor alpha
SYT1 Synaptotagmin 1

SLC12A5 Solute carrier family 12 members 5
GABRA1 Gamma-aminobutyric acid type A receptor alphal
NEFL Neurofilament light polypeptide

MGMT 0O6-methylguanine-DNA methyltransferase
TTF Tumor treating fields
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CAR chimeric antigen receptors

DMSO Dimethyl sulfoxide

DMEM Dulbecco’s modified Eagle’s medium
CD133 Cluster of differentiation 133

MTT 3- (4,5-dimethylthiazole-2-yl)-2,5-diphenyl tetrazolium bromide
ACTB Beta actin

ACT Adoptive cell therapy

SRB suppressor of RNA Polymerase B
TRAP thyroid hormone receptor proteins
TFIIH Transcription factor II Human

TFIID The transcription Factor II D

CCNC Cyclin C

CDKS8 Cyclin dependent kinase 8

NFkB Nuclear factor kappa-light-chain-enhancer of activated B cells
SOX SRY -related HMG-box genes

SEC Super elongation complex

OPA Odd-paired motif

RTK Receptor tyrosine kinase

MBD Mediator binding domain

REST RE1-Silencing Transcription factor
Gli3a GLI Family Zinc Finger 3

CBP CREB binding protein

NICD Notch intracellular domain

JMJID6 Jumonji Domain Containing 6
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CARM1 Coactivator Associated Arginine Methyltransferase 1
GSK3p Glycogen Synthase Kinase 3 Beta

MYC Master Regulator of Cell Cycle Entry and Proliferative Metabolism
BRD4 Bromodomain Containing 4

RAS Rat sarcoma virus

MEK Mitogen-activated protein kinase kinase

ERK Extracellular signal-regulated kinase

EMT Epithelial to mesenchymal transition

cDNA Complementary DNA

PBS Phosphate buffer saline

7 AAD 7-Aminoactinomycin D

PI Propidium iodide

PE Phycoerythrin

FITC Fluorescein isothiocyanate

RIPA Radioimmunoprecipitation assay buffer
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