2013 2014

Molecular analysis of protein quality control system of the extraordinarily
long-lived rodent
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Naked mole rat (NMR) is an extraordinarily long-lived rodent. It was previously
shown that age-dependent increase of ubiquitinated proteins in the liver does not occur in NMRs. We
hypothesized that the ubiquitin-proteasome system of NMRs is different from that of mice. To test that
possibility, we isolated 26S proteasome complex from NMR-derived dermal fibroblasts and mouse dermal
fibroblasts and compared their proteasome activities. We found that chymotrypsin-like activity of
NMR-fibroblasts was 2.5 times higher than that of mouse fibroblasts. Quantitative comparison of major
proteasome subunits between two sEecies by gRT-PCR and western blotting revealed that (3 1i, one of the
immunoproteasome components, is abundantly expressed in NMR fibroblasts. We also confirmed the
incorporation of 3 1i protein in the 26S proteasome of NMR fibroblasts. These results collectively

indicate the presence of NMR-specific proteasome complex with a higher degradation capacity of
ubiquitinated proteins.
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