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biosynthesis. Functional roles in this subsystem ( mostly enzymes) are shown by abbreviations in boxes. ADPRP, ADP-ribose pyrophosphatase
(EC3.6.1.13); ASPOX, L-aspartate oxidase (EC1.4.3.16); NADK, NAD kinase ( EC2.7.1.23); NADS, NAD synthetase (EC6.3.1.5);
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aspartate ; Try, Tryptophane; VB;, nicotinamide; NADP, NAD phosphate; NmR, N-ribosylnicotinamide; TA, iminoaspartate; QA, quinolinic acid;
NaMN, nicotinic acid mononucleotide; NaAD, Nicotinic acid Adenine Dinucleotide; NA, nicotinic acid; NMN, nicotinamide mononucleotide;

ADPr, ADP-ribose; RP, ribose phosphate; FK, N-formyl kynurenine; KY, kynurenine; HK, 3-hydroxy- kynurenine; HA, 3-hydroxyanthranilate;

niaP/niaX/niaY , transporter.
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Table 1

NAD synthetase and their key residues

Classification Comparison Subunits

Ammonia resource

Key residue Ref.

B. subtilis 2 NH3 Asp173 N Arg82 -GIn" and His™ -Glu™’ [9]
NH3-dependence E. coli 2 NH3 Phe'” and Asp:24 -GIn™* [10]
NAD synthetase ) Ser” ,Leu” ,Ser” , Phe’ | Leu'™ , and Ala® -
H. pylori 2 NH3 Al [10]
Glutamine- Homo sapiens NADSYN2 2 NH3 Ser’” -Ser'” [11]
dependence M. tuberculosis 8 NH3 and Glutamine Cys'®,Glu” and Lys'"' [12, 13]
NAD synthetase Homo sapiens NADSYN1 6 NH3 and Glutamine  Glu* | Lys'"*  and Cys'™ [11]
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Fig.2 The catalytic reaction of NAD synthetase.
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Fig.3 The comparison of primary structure of several NAD synthetases. The purple vertical line is the demarcation between glutaminase and NAD

synthetases segment. The residues in the red boxes are the key residues for glutaminase or NAD synthetases.
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Table 2 Drugs design based on NAD synthetase

Drug name

Chemical structural formula
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Abstract ; Nicotinamide-adenine dinucleotide ( phosphate) (NAD (P)) metabolism involves many fundamental cellular
events, such as energy metabolism, maintenance of redox homeostasis and regulation of cell longevity. Inhibitors of essential
enzymes of NAD (P) biosynthetic pathways might be promising leads for novel antibiotics, such as the NAD synthase
inhibitors. This review described the crystal structural, functional properties,regulator and structure-based inhibitors design
for NAD synthase. This might provide the basis for developing NAD-based therapeutics.
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