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Reduced nicotinamide adenine dinucleotide (NAD") is an important
multifunctional small molecule involved in energy metabolism and modification of
DNA/protéins in order to integrate cellular homeostasis and survival. Tissues from
aged mice have been found to be depleted intracellular NAD* level partly due to
the decrease of Nicotinamide phosphoribosjl-transferase (NAMPT), a rate-limiting
enzyme in the NAD*salvage pathway. In vitro NAMPT inhibition in human cells
has been shown to deplete NAD* level and promote cellular senescence, while
NAMPT upregulation through Nampt overexpression can increase NAD* level and
promote cellular proliferation. Although this suggests a role for NAMPT in
supporting NAD*-regulated cellular proliferation and senescence, it is not known if .
the same effects are conserved in mouse embryonic fibroblast (MEF) cells.

The applicant used primary MEF cells derived from mice with stable
overexpression of Nampt (NamptOE) to investigate the effect of constitutively
elevated intracellular NAD* level on cellular proliferation/senescence. NamptOE
managed to elevate intracellular NAD* level, enhanced the population doubling
capacity and suppressed senescence markers, indicating an impact on the onset of
senescence by NAD* upregulation in Nampt-OE cells. J

As in vitro culture primary cells under atmospheric oxygen condition has
been associated with replicative senescence, it was hypothesized that the delayed
onset of senescence in Nampt-OE cells is mediated by enhanced mitigation of
oxidative stress. The applicant demonstrated that reactive oxygen species (ROS)
level in Nampt-OE cells have lower compared to WT cells and Namp#OE cells
have increased Sod2 and Catalase (ROS scavenging enzymes) gene expression.
SIRT1 activity was also found to be increased in Nampt-OE cells ,

In conclusion, this study suggests that increasing intracellular NAD+ level
by overexpressing Nampt can influence cell proliferation/senescence fate in murine
cells, similar to that observed in the human cells. This is achieved by increasing
NAD* in turn enhance SIRT1-mediated antioxidant gene expressions and bolster
the resistance against oxidative stress.
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