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- To investigate the effect of ATR inhibition on the ability of 

gemcitabine to kill ovarian cancer cells ES-2

- To determine if DNA-PK inhibition reduces or prevents ATR 

activation by gemcitabine 

- To see whether DNA-PK inhibitor would increase ATR inhibitor-

mediated chemosensitisation of gemcitabine
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- Gemcitabine activates ATR signalling , which is inhibited by the 

ATR inhibitor. 

- The ATR inhibitor increased the ability of gemcitabine to kill 

ovarian cancer cells.

- This indicates that ATR activation by gemcitabine helps cells 

to survive gemcitabine treatment and so the combination of 

an ATR inhibitor with gemcitabine could be useful.

- The DNA-PK inhibitor did not prevent ATR activation by 

gemcitabine or its inhibition by the ATR inhibitor. 

- The DNA-PK inhibitor did not increase cell killing by 

gemcitabine or the ATR inhibitor.

- These data suggest that DNA-PK is not involved in the 

resistance to gemcitabine and does not compete with ATR for 

the signalling of gemcitabine-induced DNA damage.
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Figure 4. The survival of cells was measured by their ability to form colonies after 
exposure to drugs. Increasing concentrations of gemcitabine caused a progressive 
decrease in cell survival. The extent of cell killing by gemcitabine was increased by 
the ATR inhibitor but not the DNA-PK inhibitor.
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- Ovarian cancer is the 7th most common cause of cancer in 

women and less than half survive for 5 years. 

- When patients relapse they may be given Gemcitabine1, 

which works  by stopping DNA replication in cells. 

- When DNA is damaged or arrested, the cell activates the 

DNA damage response (DDR). This may cause resistance to 

anticancer drugs.

- ATR and DNA-PK are key components of two different DDR 

pathways.

- ATR activation by gemcitabine can cause resistance.

- DNA-PK acts on different types of DNA damage but may also 

compete with ATR for DNA lesions3.

Figure 1. DNA 
replication occurs 
before each cell 
division. 
Gemcitabine stops 
DNA replication and 
leads to cell cycle 
arrest, thereby killing 
cancerous cells.2
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Gemcitabine activates ATR and ATR activation is inhibited by the ATR 
inhibitor, but not the DNA-PK inhibitor

Figure 3. Activated ATR 
phosphorylates CHK1. This 
can be measured using 
specific antibodies by 
Western Blot. The thicker 
the band, the more 
phosphorylated CHK1 
(pCHK1) proteins. DNA-PK 
inhibitor (NU) did not 
decrease CHK1 
phosphorylation while the 
ATR inhibitor (VE) and 
combination of both DNA-
PK and ATR inhibitor 
reduced ATR activation.

Figure 2. DNA damage activates ATR and DNA-PK pathways, leads to DNA repair 
and cell survival. Gemcitabine can activate ATR and cause resistance. 

Increasing concentrations of gemcitabine reduce cell survival. 
The extent of cell killing by gemcitabine is increased by the ATR 
inhibitor but not the DNA-PK inhibitor

0 5 1 0

1 0

1 0 0

G e m c ita b in e  c y to to x ic ity

  D N A -P K  in h ib ito r

[G e m c it a b in e  (n M )]

C
e

ll
 s

u
rv

iv
a

l 
(%

 C
o

n
tr

o
l)

g e m

g e m  +  D N A -P K  in h ib ito r

Results

Figure 5. Increasing concentrations of the 
ATR inhibitor alone cause a progressive 
decrease in cell survival that was not 
affected by the DNA-PK inhibitor.

The DNA-PK inhibitor did not affect 
the ability of the ATR inhibitor to kill 
the cells
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