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Characterization of the physiological significance of Mcl-1-Tom70
interaction by mouse models
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Mcl-1 is a labile Bcl-2 family member that plays an apical role in many cell survival
and death programs. In our previous study, Tom70, is found to be able to facilitate
Mcl-1 targeting to the mitochondrial compartment. The purpose of this project is to
characterize the physiological significance of Mcl-1’s interaction with Tom70 inside a
mouse model. To address this issue, transgenic mice over-expressing wild-type or
mutant Mcl-1defective in binding to Tom70 (the DM mutant) have been generated
and used to rescue Mcl-1 KO mice. Our data show that Mcl-1 protein expression level
is important for the development of mouse embryo. Only highly expression line (Wt
hMcl-1 Tg#30) but not moderately expression line (Wt hMcl-1 Tg#20 ) can rescue
Mcl-1 KO mouse to post natal stage. Interestingly, with a similar protein expression
line, transgenic mice expressing DM hMcl-1(Tg#27) can rescue Mcl-1 KO embryos
to a stage that is more advanced than that rescued by the Wt hMcl-1(Tg#20) level.



Furthermore, using mouse embryonic fibroblast (MEF) isolated from Wt or DM
hMcl-1 rescued-embryos as model systems, we demonstrate that DM hMcl-1 has a
better activity than the Wt protein in protecting DNA damage, but not ER-stress
induced apoptosis. Confocal microscopy analysis did not reveal any significant
difference in the ability of Wt or DM hMcl-1 to be localized to mitochondria.
However, in vitro cytochrome C releasing assay demonstrated that the DM mutant
manifests a weaker activity than the Wt protein in protecting cytochrome C releasing
from mitochondria. On the other hand, co-immunoprecipitation assay revealed that
the DM mutant seems to have a higher affinity than the Wt protein for both Puma and
Noxa. Taken together, these results suggest that the Mcl-1 and Tom70 interaction may
have a very complicated role during embryo development. The exact functional
significance of such interaction needs further investigation.



