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Production of 6-nylon monomer by metabolic engineering

Negoro, Seiji

2,700,000
Arthrobacter sp. K172 NylA/NyIB/NyIC 6- (Ahx)
Ahx Ahx (NyID)
(NylE) NyID 2 NylE
20 NyID1,NylEL Ahx 90%
6-
6-
6- 90%
NylA-E

Arthrobacter sp. strain K172 grows on a 6-aminohexanoate oligomer as a sole
source of carbon and nitrogen. We cloned the two genes, nyID1 and nylEl, responsible for
6-aminohexanoate metabolism. We amplified the DNA fragments that encode these genes by polymerase
chain reaction using a synthetic primer DNA homologous to the 4-aminobutyrate metabolic enzymes. We
inserted the amplified DNA fragments into the expression vector pColdl in Escherichia coli, purified

the His-tagged enzymes to homogeneity, and performed biochemical studies. We confirmed that
6-aminohexanoate aminotransferase (NyID1) catalyzes the reaction of 6-aminohexanoate to adipate
semialdehyde using alpha-ketoglutarate, pyruvate and glyoxylate as amino acceptors, generating
glutamate, alanine and glycine, respectively. For further metabolism, adiﬁate semialdehyde
dehydrogenase (NylE1l) catalyzes the oxidative reaction of adipate semialdehyde to adipate using NADP
+ as a cofactor.
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