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High YAP1 expression may be associated with TMZ
chemoresistance and radioresistance.
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YAP1 mRNA is upregulated in GBM cells. High level
of YAP1 is associated with worse overall survival.

3. METHODOLOGY

1. INTRODUCTION

Glioblastoma (GBM) is the most lethal form of malignant
brain cancer. Standard treatment for GBM is chemotherapy
with temozolomide + radiotherapy, but chemoresistance is
inevitable, which is the main reason of treatment failure.
Overcoming chemoresistance would be the major
breakthrough for the treatment of GBM.

2. YAP SIGNALING PATHWAY

Hippo signaling pathway is frequently suppressed
in cancer cells, leading to overexpression of YAP
and its nuclear translocation. Nuclear YAP (active
state) regulates gene transcription that promotes
cell growth and autophagy, which is favourable
for GBM survival.

Yes-associated protein (YAP) is a transcriptional
co-activator and is implicated in promoting
cancer growth.

TMZ-sensitive (S) and TMZ-resistant (R) U87 and U251
GBM cell lines were previously established. TMZ-R
cells were maintained in low dose TMZ. Whether YAP
contributes to TMZ chemoresistance is studied. YAP
inhibitor verteporfin is also tested in in vitro models to
investigate potential crosstalk with IGF1R.

4. YAP OVEREXPRESSION IS ASSOCIATED
WITH POOR PROGNOSIS IN GBM

8. WHAT’S NEW

Our data suggest upregulation of YAP may
contribute to TMZ chemoresistance. 

Targeting Hippo (YAP) signaling pathway
might be able to re-sensitize GBM cells to
temozolomide. 
This also provides evidence on repurposing
verteporfin (FDA-approved drug) for
treatment of glioblastoma, or combination
therapy with TMZ.

Verteporfin re-sensitizes GBM cells to high-dose
temozolomide through YAP inhibition.

YAP inhibitor verteporfin (VP) reduces cell viability
in both U87 and U251 cell lines.

7. YAP INHIBITOR VERTEPORFIN
REVERSES TMZ CHEMORESISTANCE

YAP and IGF1R are overexpressed in TMZ-
resistant GBM cell lines as compared to TMZ-
sensitive ones in Western Blot and qPCR. 

Nuclear translocation of YAP (active) is increased in
TMZ-resistant cells, where cytoplasmic retention of
YAP is increased in TMZ-sensitive cells, suggesting its
association with TMZ chemoresistance.
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5. YAP IS UPREGULATED IN
TMZ-RESISTANT CELLS 6. YAP INHIBITION REDUCES CELL PROLIFERATION 

& INCREASES TEMOZOLOMIDE SENSITIVTY

YAP1 gene knockdown in U87 reduces cell viability
and increases TMZ sensitivity.


