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Abstract:

One of the most robust interventions delaying aging and prolonging
lifespan in a wide range of experimental animal species is life-long
dietary manipulation (DM); a small reduction in nutrient intake or
change in nutrient composition that does not cause malnutrition.
Although the exact mechanisms by which DM delays aging are not
known, it is thought that increased resistance to oxidative stress is a
main component. Treatment of patients with cytotoxic chemotherapy
can also result in substantial oxidative damage. Cancer patients are
commonly treated with chemotherapy, which not only targets tumors,
but also damages all other cells in the body and therefore has many
side effects, of which some are caused by oxidative damage. Another
example of clinical oxidative stress is ischemia reperfusion injury (IRI)
during organ transplantation, which can lead to massive oxidative cell
and organ damage. We showed that as short as two weeks of DM
significantly prevented IRI in the kidney and liver, and prevented
adverse side effects of chemotherapy, while it did not affect its anti-
tumor activity in mice. We showed that DM is feasible in patients
undergoing surgery but also noticed the practical limitations of short-
term DM, even in well-motivated persons. Thus, it will be important to
generate DM mimetics, agents that can be therapeutically applied
and mimic the protective effect of DM. This requires knowledge about
the underlying mechanisms of DM, which are largely unclear.
MicroRNAs are endogenous small RNA molecules that are important
regulators of gene expression. Since it is estimated that
approximately 60% of the total genome can be regulated by
microRNAs, it is likely that most cellular processes are at least partly
under control of microRNAs. We have data to suggest that
microRNAs are important mediators of oxidative stress, but also of
the beneficial effect of DM. MicroRNAs have potential as DM mimetic,
since they can be administered as therapeutic agent, and be knocked
down effectively in mammals for prolonged periods of time without
harmful side effects. In this proposal we will use RNA sequencing to
profile the genomic microRNA responses to chemotherapy toxicity,
renal IRI and dietary modulation mediated protection against both.
Next, we will functionally characterize microRNAs found in our global
expression analysis. By linking these micro RNA expression profiles
to global gene expression profiles obtained by Affymetrix analysis we
will identify microRNA-regulated pathways. This approach will yield
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multiple targets for microRNA therapy. Finally, we will design both
microRNAs and antisense microRNAs and test these as therapeutic
tools in our IRI and chemotherapy models. We expect that the
experiments proposed in this application will improve our
understanding of the mechanisms of DM on stress resistance and
pave the way for development of miRNA-based DM mimetics that can
be applied in humans.
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