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DRUG REPURPOSING SCREEN REVEALS GLIOBLASTOMA CELL LINE SUSCEPTIBILITY TO STATINS 

Introduction and aim
• Glioblastoma treatment consists mainly of tumor resection, 

radiotherapy, and temozolomide. 

• Within the past decade, glioblastoma tumors have been extensively 

molecularly characterized, although this information has not been 

translated into increased patient survival.

• Many cancer cell lines have been functionally assessed with data being 

accessible to everyone.

• In this study we explored these open-source databases to explore drug 

susceptibilities in glioblastoma cell lines, elucidate the probable 

mechanism of action, and validate findings in spheroid cultures derived 

from glioblastoma patients.

fluvastatin

mevastatin

pitavastatin

atorvastatin
lovastatin

simvastatin0

2

4

6

−0.2 −0.1 0.0 0.1 0.2 0.3
AUC difference

−l
og

10
p−

va
lu

e

0.0

0.5

1.0

1e−03 1e−02 1e−01 1e+00 1e+01
Dose (µM)

Vi
ab

ilit
y

Fluvastatin
Pitavastatin

Glioblastoma
Others

VIM

CDH1

EPCAM

EMP3
GPX8

−0.4

−0.2

0.0

0.2

0.4

−0.2 0.0 0.2 0.4
Spearmans correlation coefficient
 Fluvastatin vs gene expression

Sp
ea

rm
an

s 
co

rr
el

at
io

n 
co

ef
fic

ie
nt

 P
ita

va
st

at
in

 v
s 

ge
ne

 e
xp

re
ss

io
n

−1

0

1

2

0

2

4

6

8

AC
MES1

MES2
NPC1

NPC2
OPC

Identity

Ex
pr

es
sio

n 
Le

ve
l

AC
MES1
MES2
NPC1
NPC2
OPC

VIM

HMGCR

UBIAD1

−0.2

0.0

0.2

0.4

0 5000 10000 15000
Rank

Sp
ea

tm
an

's
 C

or
re

la
tio

n 
C

oe
ffi

ci
en

t

fluvastatin correlation with gene dependency

Methods
• We downloaded cell line data from The Cancer 

Dependency Map which includes datasets quantifying both 

mRNA expression levels and cell viability after drug 

exposure or genomic knockout.

• We identified potential drugs by t-testing cell viability after 

drug exposure between glioblastoma cell lines and cell 

lines from other cancer  types.

• We performed multiple statistical methods to elucidate 

mechanism of action and biomarkers for susceptibility and 

assessed these markers in non-cultured glioblastoma cells 

and tumors. 

Results
• A: T-testing over 1500 drugs reveals multiple statins to have significant effects in GBM cell lines compared to other cancers.

• B: Dose-response curves shows increased glioblastoma sensitivity to statins.

• C: Across cancer cell lines, the statin  sensitivity is correlated with mesenchymal markers and inversely correlated with epithelial markers.

• D: Single-cell analysis on in silico data shows that some glioblastoma cell states have high expression of mesenchymal marker VIM.

• E: Patient-derived glioblastoma spheroid cultures were treated with statins, and mesenchymal cultures T78 and T111 showed sensitivity at 1uM. 

• F: When correlating the effects of statins with genetic dependencies, the genetic dependency of UBIAD1 is most correlated to the effects of 

fluvastatin indicating that the mechanism of action occurs through it’s direct or indirect inhibition. 

Discussion
• We propose that the anti-cancer effects of statins in glioblastoma 

cells may cause cell death by inhibiting UBIAD1 (Fig G).

• Targeting mesenchymal cancer cells with statins may synergize 

with other therapeutics.

Conclusion

• Glioblastoma cell lines are more susceptible to statins compared to 

other cancer cell lines.

• HMGCR is the known target of statins, although statin-induced 

cell death may be caused by the downstream inhibition of 

UBIAD1, an enzyme involved in prenylation.
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