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Figure 1 NAD' biosynthesis pathway. De novo synthesis pathway: tryptophan in the diet enters cells through the transporters SLC7A5 and
SLC36A4 proteins. Within the cell, tryptophan is catalysed by a series of enzymes to form quinolinic acid, which is then converted by the quinolinic
acid phosphoribosyl glycosyltransferase (QPRT) into nicotinamide mononucleotide (NAMN), which converges with the Preiss-Handler pathway.
Preiss-Handler pathway: Niacin (NA) in food enters cells through the SLC5A8 or SLC22A13 transporter proteins. Within cells, it is catalyzed by
nicotinic acid phosphoribosyltransferase (NAPRT) to generate NAMN, which is then catalyzed by a series of enzymes to generate NAD. Salvage
pathway: Recycling the byproducts of NAD™ consuming enzymes (Sirtuins, poly (ADP ribose) polymerase (Parps), NAD" glycolytic enzyme, and
cyclic ADP ribose synthase CD38, CD157, and Sarml), nicotinamide (NAM). Specifically, the intracellular nicotinamide phosphoribosyltransferase
(NAMPT) recovers NAM into nicotinamide mononucleotide (NMN), which is then converted to NAD" through different nicotinamide mononucleotide
adenosyltransferases 1-3 (NMNAT1-3)
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As the center of coenzyme and energy metabolism of nicotinamide adenine dinucleotide redox, Nicotinamide adenine dinucleotide
(NAD") can directly or indirectly affect many key physiological functions of cells, these include DNA repair, mitochondrial function
and cellular senescence, which are essential for maintaining the body’s metabolic dynamic equilibrium. Notably, in multiple model
organisms, including rodents and humans, NAD" levels often decrease gradually with tissue and cell senescence. This decline has
been associated with a number of age-related diseases, including metabolic diseases, chronic inflammation, cellular senescence, and
neurodegenerative diseases. Therefore, targeting NAD™ metabolism has become a potential therapeutic approach to delay the
development of aging-related diseases and extend the healthy life span of human beings. The main anabolic pathways of NAD" in
organism, the potential molecular mechanisms regulating aging, and the therapeutic strategies to increase the level of NAD' by
targeting traditional or emerging genetic engineering techniques were summarized in the paper.
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