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No female embryonic lethality
in mice nullizygous for Msh2 and p5

ecently, it has been reported that
male mice bearing targeted inactiva-
tions of both p53 and Msh2 are viable, but
rapidly succumb to lymphoma earlier than
either p53 or Msh2 single mutants. In con-
trast, it was reported that all female mice
lacking p53 and Msh2 underwent develop-
mental arrest at 9.5 days and died in utero?.
The published study did not report a sig-
nificant reduction in the number of female
p537~ animals, although the authors state
that this is probably due to their small
cohort size. We have also generated male
mice lacking p53 and Msh2 which are
viable and succumb to lymphoma at a sim-
ilarly early age (t% is 65 days). However, our
results differ from the data of Cranston et
al. in that we have successfully generated 22
adult female mice nullizygous for both p53
and Msh2. The parental strains used to gen-
erate our cohort differ from those used by
Cranston et al, but both have been well
characterized previously®*. Importantly,
the single mutant Msh2 and p53 parental
strains used in our cohort possess very sim-
ilar reported phenotypes to those used by
Cranston et al>. Data from our cohort
show the male to female ratio in Msh2”
P53/ mice is similar to the ratio observed
in Msh2*/* p537- mice (Table 1). Thus, in
our cohort Msh2 plays no detectable role
in female development with the reduction
in female mice in our Msh2/~ p537- cohort
from expected Mendelian ratios being
accounted for by p53-associated exen-
cephaly and subsequent anencephaly®. We
observed an identical phenotype for
female Msh2/- p537- mice as for their male
counterparts, dying from lymphoma at a
similar age. We have used male Msh2 -/
p537 mice in successful breeding pairs,
confirming that these mice are fertile.
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Table 1 » Male to female ratio in live born mice

p5. 3H+

Msh2++ male/female
Msh2+-
Msh2-

262/254 (-2%)
118/94 (-11%)
166/177 (+3%)

p53-7-

26/12 (-37%)
52/21 (-42%)
61/22 (-47%)

Sex ratio of mice for each genotype group together with the percentage deviation from the expected 1:1
male to female ratio shown in brackets. The observed reduction in female mice doubly null for Msh2 and
p53 is not significantly different from that related to p53 deficiency alone (32 test). In this data set
homozygosity for lack of p53, irrespective of Msh2 status, confers a significant reduction in the number of

female progeny (p< 0.01, x2 test).

We suggest four possible explanations for
the difference between our own data and
the work of Cranston et al. First, the dis-
crepancy may result from different levels of
environmental insult. However, our colony
is not maintained under barrier conditions
and we therefore consider this unlikely.
Second, this difference may arise through
the use of different genetic backgrounds.
Indeed, we have previously documented the
strain dependency of p53- related anen-
cephaly®. Against this possibility argues the
fact that both groups of mice were gener-
ated from outbred crosses derived from a
mixture of mouse strains (our animals seg-
regate for 129/Ola, Balb-c and SWR
genomes) and further, that our previous
analysis showed different outcrossed strains
to possess similar levels of p53-related
embryonic death®. Notwithstanding these
observations, it remains possible that the
observed Msh2-related death is strain
dependent, and we are currently carrying
out appropriate backcrosses to address this
point. Third, it is possible that the pheno-
type observed by Cranston et al. is arising as
a consequence of a second mutation which
is linked to one or other of the targeted alle-
les. The likelihood of such a linked muta-
tion would perhaps be increased if either of

these cohorts had been derived from ES
cells engineered over an extended period in
vitro to carry multiple mutations, but this
was not the casel=. Finally, it is possible
that the targetted events differ in some way,
either at the targetted locus itself or by the
influence of the targeted locus upon neigh-
bouring genes. Although we cannot at pre-
sent confirm or refute any of the above
explanations, it is clear from our data that,
at the very least, the reported female
embryonic lethality associated with Msh2
and p53 deficiency is not fully penetrant.
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