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Abstract

Coenzyme regeneration is the key to promote large-scale industrial application of oxidoreductase.
Coenzyme oxidase (NOX) is an ideal candidate for industrial enzymes regeneration of NADH and
NADPH. Based on sequence alignment tools and other bioinformatics methods, we analyze the
amino acid sequence and high-level structural characteristics of NOX proteins, laying the founda-
tion for future researches on the identification and transformation of coenzyme oxidase. Based on
bioinformatics approaches, ClustalX 2.0, PyMOL 1.0 and other related software were used, and the
nicotinamide coenzyme oxidase NOXs (the infer type or the known type) from Enterococcus faeca-
lis, Lactococcus lactis, Methanocaldococcus jannaschii, Mycoplasma genitalium, Mycoplasma pneu-
moniae, Streptococcus pyogenes are compared for sequence alighment and homology modeling.
The catalytically active sites, conservative characteristics of the active site amino acid residues
and reaction mechanism were analyzed. Cofactors and important amino acid residues around
them were identified. A lot of comparison analyses showed that NOX catalytic active sites pre-
sented important residues—Cys42 and cofactor FAD, and highly conserved residues—His10,
Leu40 or Ser40 and Gly43 around them. The results can be used to guide future enzyme screening,
modification and transformation of enzyme structure at the molecular level.
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Figure 1. Flow chart of research method of the structure of coenzyme NADH(P)H oxidase identification
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Table 1. The number and name of enzyme under the subset of the international classification of enzymatic
1.6.-.- (last updated on May 19, 2010)

i 1. EfFEEES AT 1.6.--FE TEHRAmSHZIR(2010 £ 5 A 19 HREEH)

I R 225 5 YL AR s AR
16.1.1 NAD(P)(+) transhydrogenase (B-specific) HH i 285 (B)
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Figure 2. The whole sequence alignment of Ec1.6.99.3 (partial)
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Figure 3. 6 named NOX protein sequence alignment in Ec1.6.99.3
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Figure 4. The secondary structure domain of protein P37061 (E. faecalis)
[& 4. P37061(E. faecalis) i %E H R — Kk &5
Molecule processing
[l chain 1— 446 446  MNADH oxidase S PRO_D000292941
Regions
Nucleotide binding - 11 5 | FAD [By similerity | [ UniProtks Fa7oez | e
Mucleotide binding 109 — 112 4 | FAD [Bysimilarity | [ UniProtiks Fa7062 | —_—
Sites
Active site 10 1 |—
Active site 42 1  —
Binding site 42 1 B E—
Binding site 159 1 F37082 =
Binding site 178 1 —
Binding site 187 1 | NAD [ By similarity | [ UniPre —
Binding site 244 1 NAD; via amide nitrogen [ £ ——
Binding site 282 1 | FAD [By similarity | [ UniProtkB P37082 _—
Binding site 298 1  MNAD:; via carbonyl oxygen [y E— E—
Binding site 300 1 FAD: via amide nitrogen [ By simils ————
Binding site 329 1 %

Figure 5. The secondary structure domain of protein A2RIB7 (L. lactis)
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Figure 6. the catalytic center of loci and conservative amino acid residues of (a): P37061(E. faecalis), (b): A2RIB7
(L. lactis), (c): Q58065(M. jannaschii), (d): P75389(M. pneumoniae)
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Figure 7. NOX protein molecule function domain (b1) [7]
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