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OGG1 Inhibition as a Novel Anti-Cancer Strategy
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Due to oncogene expression and altered metabolism, reactive oxygen species (ROS) production is augmented 
in cancer cells resulting in oxidative DNA damage. 8 oxoguanine (8-oxoG) is one of the most abundant oxidative 
DNA lesions. This premutagenic lesion is eliminated from duplex DNA by 8-Oxoguanine DNA Glycosylase 
(OGG1), a key player in the base excision repair (BER) pathway. Here, we validate OGG1 as a potential 
anti-cancer target. OGG1 depletion impairs the growth of A3 T-cell lymphoblastic acute leukemia both in vitro 
and in vivo, but is well tolerated in non-transformed immortalized cells1. To further validate our findings, we 
developed TH5487, a potent small-molecule inhibitor that targets OGG1's active site1,2. We show that TH5487 
suppresses the growth of a wide range of tumor cells, with a favorable therapeutic index compared to 
non-transformed cells1. Mechanistically, TH5487 treatment inhibits the repair of potassium bromate-induced 
8-oxo(d)G lesions, affects OGG1-chromatin dynamics, and hinders OGG1 recruitment to DNA damage 
regions3. Importantly, TH5487 induces replication stress and proliferation arrest1. This study presents a novel 
mechanistic strategy to exploit ROS elevation in cancer by inhibiting OGG1.

Evaluating OGG1 as a potential anti-cancer target

Studying target engagement of TH5487, an in-house 
developed OGG1 inhibitor

Characterization of TH5487 in terms of its effect on 
OGG1 glycosylase activity,  OGG1-chromatin binding 
and OGG1 recruitment kinetics

Examining the consequences of targeting OGG1 on 
replication fork dynamics and cell proiferation

-1h 0h 1h 4h 6h

KBrO3 
(20 mM)

Recovery in DMSO or 
TH5487 (10 μM)

0.0

0.5

1.0

1.5

M
ob

ile
 F

ra
ct

io
n

****

KBrO3
+ DMSO

KBrO3
+TH5487

0 20 40 60 80 100
0.0
0.2
0.4
0.6
0.8
1.0
1.2

Time (sec)

R
FU

KBrO3 + DMSO
KBrO3 + TH5487 

Immuno-staining of 8-oxoG

FRAP assay to study OGG1-chromatin binding OGG1 depletion obstructs A3 
T-cell lymphoblastic acute 
leukemia growth in vitro and 
in vivo, validating OGG1 as a 
potential anti-cancer target1.

TH5487 is an active site 
inhibitor of OGG11,2.

TH5487 is well-tolerated by 
non-transformed cells, but 
induces proliferation arrest in 
oncogene-expressing cells1.

TH5487 impairs the 
recruitment and binding of 
OGG1 to damaged chromatin 
inhibiting the repair of 
8-oxoG3.  

OGG1 inhibition induces 
γH2AX accummulation in 
S-phase cells and reduces 
replication fork speed1.

Background Aims

Conclusions

OGG1 recruitment to laser-induced DNA damage regions
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in vitro KD
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A OGG1 knockdown (KD) suppresses clonogenic ability and 
reduces tumor growth in vivo1

0 20 40 60 80 100 120
1.00

1.20

1.40

1.60

1.80

2.00

Time (sec)

R
FU

DMSO 
TH5487

B
ef

or
e

0 
se

c
5 

se
c

KBrO3
+ DMSO

KBrO3
+ TH5487

Before 10 sec 60 sec 120 sec

D
M

S
O

TH
54

87

1

2

3

4

D
M

SO
TH

54
87

sh
O

G
G

1 
+ 

D
ox

CldU ldU

30 min 30 min

OGG1 knockdown 48-96h
TH5487 48-72h

48h 96h
shOGG1 

- + - +Dox

C
ld

U
 (k

b/
m

in
)

48h 72h
10 μM TH5487 

- + - +

C
ld

U
 (k

b/
m

in
)

Relative γH2AX distribution after TH5487 treatment for 72 h 

DNA fiber assay following OGG1 inhibition or depletion
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C TH5487 is selectively toxic to cancer cells1

B TH5487 engages with OGG1 targeting its active site1,2 

TH5487 induces DNA damage during the S-phase of cell 
cycle and reduces replication fork speed1E
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TH5487 inhibits the repair of 8-oxo(d)G, alters OGG1 
chromatin dynamics and OGG1 recruitment kinetics3D

Cellular Thermal Shift Assay

in vivo KD
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