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The cellular pathways that preserve 
genomic integrity, and the proteins 
involved, have been intensely 
scrutinized, but a key question is 
whether results obtained using 
transformed cell lines and immortalized 
embryonic stem (ES) cells hold true 
in primary somatic cells. Here, Jasin 
and colleagues begin to dissect the 
homology-directed repair (HDR) 
cascade in mouse somatic cells and 
confirm a role for BRCA1 (breast 
cancer 1), but not ATM (ataxia-
telangiectasi a mutated) kinase.

The authors generated mice carrying a 
DR (direct repeat)–GFP reporter, which, 
upon HDR, expresses GFP. Primary 
somatic cells from these mice, such as 
mouse embryonic fibroblasts (MEFs) 
and ear fibroblasts, showed similar 
HDR in response to DNA double-stand 
breaks (DSBs). However, HDR in ES cells 
was significantly higher (with three to 
four times as many GFP-positive cells), 

indicating differences in their repair 
response.

A key protein in the HDR pathway is 
BRCA1, which localizes to DSBs and 
activates downstream homologous 
recombination components. Consistent 
with this, MEFs and ear fibroblasts 
from DR–GFP reporter mice carrying 
a truncated Brca1 allele showed 
significantly reduced levels of HDR 
compared with wild-type cells. Moreover, 
the mice were highly sensitive to the 
DNA cross-linking agent mitomycin C, 
dying by day 16 after injection. 
Thus, BRCA1 seems to be necessary 
for HDR in mouse primary cells.

ATM is also thought to be integral 
for HDR, acting as an upstream kinase 
that activates the DNA damage 
response. Interestingly, the authors 
found that HDR was not significantly 
reduced in MEFs and ear fibroblasts 
from DR– GFP reporter mice carrying 
an Atm truncation mutant or an 

Atm kinase mutant, although DNA 
damage signalling was defective. 
By contrast, inhibition of ATM kinase 
activity in primary ear fibroblasts 
carrying wild-type ATM markedly 
decreased HDR. 

This finding is consistent with previous 
work suggesting that loss of ATM and 
chemical inhibition of its activity have 
differential effects on HDR. The authors 
also suggest that it is possible that 
ATM has a key role in processing other 
types of lesions. Nonetheless, this study 
reiterates the importance of assessing 
how the damage response might vary in 
different primary cell types. 
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