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One fine day in the lab... by Leonid Schneider

7059-65) they describe how ATM is phos-
porylated in an ATR-dependent manner in 
bystander cells. They show co-localisation 
and induction of nuclear foci for g-H2AX, 
ATR, phosphorylated ATM and other down-
stream effectors like BRCA1. All these path-
ways probably lead to cell cycle arrest, DNA 
repair and apoptosis.

The difference in the response of tar-
geted versus bystander cells to irradiation 
seems to be that “directly irradiated cells 
rely on DNA-PK and ATM for the repair of 
the induced DNA damage. The DNA dam-
age in bystander cells seems to be predom-
inantly recognised by ATR with subsequent 
activation of ATM.” This important find-
ing, made by Susanne and her colleagues, 
means that ATR/ATM inhibitors have dif-
ferent effects on cell destruction by radia-
tion depending on whether they are directly 
targeted or bystander cells. This immediate-
ly has implications for radiotherapy.

How to inhibit the bystander response
Studying bystander effects further will 

hopefully lead to a way of modulating cell 
survival and destruction in radiotherapy to-
wards a better treatment outcome. “A bet-
ter understanding of bystander signalling 
pathways may provide a rationale for the 
differential modulation of cell survival/cell 
killing in targeted and non-targeted cells 
with molecular targeted drugs, e.g. increase 
tumour cell killing (directly targeted) but 
decrease the damage to surrounding nor-
mal tissue (bystander). In order to do this 
in a safe way, we first have to establish the 
fate of surviving bystander cells, the kind of 
damage they may accumulate and the prob-
ability of genomic instability in bystander 
cells,” emphasises Susanne.

There are already trials taking place 
that aim to sensitise tumours to radiother-

apy by systemic treatment with ATM inhibi-
tors. Tumour cells treated with these inhibi-
tors would not be able to repair the damage 
caused by radiation and would die. If a tu-
mour is treated with a drug then surround-
ing cells will also be affected. In this case no 
bystander response (inducing repair or cell 
death) will follow DNA damage after receiv-
ing signals from irradiated neighbouring 
cells. “The increased survival of bystand-
er cells upon treatment with ATR/ATM in-
hibitors bears the chance of  bystander cells 
having accured DNA damage or genomic in-
stability and which may later give rise to 
secondary cancers.”

From head to spleen
It is difficult at this stage to estimate the 

risk that bystander effects play in promot-
ing secondary cancers in cells that have pre-
viously accumulated DNA damage. Susanne 
emphasises that their study, “focussed on 
the response of the recipient cells to the 
bystander signal and aimed at investigat-
ing the therapeutic potential for a differen-
tial modulation of targeted and non-target-
ed radiation effects but also flagging up po-
tential risks. It will hopefully be a good ba-
sis for future studies. There is huge poten-
tial for future studies as in an in vivo model 
bystander effects distant from the field of 
radiation have recently been reported by 
Koturbash et al. (Mutat. Res. 642: 28-36).” 
In several studies, this group has shown a 
bystander effect in the spleens of mice that 
have received an X-ray radiation incident 
to the head. 

These discoveries illustrate that there 
still remains a lot to be discovered about the 
fascinating bystander effect and that we can 
still learn more about how cells in the body 
communicate with each other.
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                      Incubator-Clean®  
prevents contamination in incubators  
and at the workplace. Extremely effective 
against fungi (and spores), bacteria (and 
 spores; including tuberculosis bacteria), viruses 

(including HIV and hepatitis B) 
and Mycoplasma. The non-
toxic, biodegradable solution  
is kind to all surfaces and con-

tains no mercury, formaldehyde, 
 phenol or alcohol. Since the 
 active substances are not 
 volatile, it is not necessary to 
empty the incubator before 
use. Incubators should be 
sprayed every two weeks.   
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