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Nicotinamide adenine dinucleotide (NAD) is an essential co-factor involved in numbers of metabolic
enzymatic reactions. NAD also serves as a substrate for poly (ADP-Ribose) polymerases (PARPs) and
NAD-dependent deacetylases (Sirtuins), and plays key roles in many cellular processes. Therefore,
intracel lular NAD level critically regulates wide range of cellular functions in response to nutrient
conditions. In organisms, NAD can be synthesized by de novo and salvage pathways. In salvage pathway,
nicotinamide (NAM) is converted to nicotinamide mononucleotide (NMN) by Nampt (Nicotinamide
phosphor ibosyltransferase), and then nicotinamide mononucleotide adenylyltransferase (Nmnat)
generates NAD from NMN. In mammals, there are three isoforms of Nmnat, and they are localized indifferent
cellular compartments. Nmnat3 is believed to be localized in mitochondria and considered to have a
pivotal role in the regulation of mitochondrial NAD level. Despite of the importance of NAD metabol ism
in mitochondria, the role of Nmnat3 in vivo is still unclear. To investigate the physiological role
of Nmnat3, we generated Nmnat3 deficient mice. Interestingly, Nmnat3 deficient mice exhibit splenomegaly
and hemolytic anemia. To elucidate the further mechanismhow Nmnat3 deficiency leads to hemolytic anemia,
we emp loyed metabolomics analysis by LC-MS and found that some important metabol ic pathways were altered
in Nmnat3 deficient mice. These findings provide new tools for studying the mechanism and pathophysiology
of congenital hemolytic anemia and suggest the potential of NAD metabolism as a new therapeutic target
of hemolytic anemia.




