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High-level production and immobilization of an aliphatic amidase for apnlication

in acrylamide degradation and industrial production of acrylic acid
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Abstract

247332

A widespread use and indiscriminate discharge of acrylamide, a neurotoxicant and probably human
carcinogen has led to their presence in environment. In spite of its general toxicity, some microorganisms can
derive energy from acrylamide for growth. In its catabolism, a(;rylamide is deaminated to ammonia and acrylic
acid, a process catalyzed by amidase or amidohydrolase (EC 3.5.1.4). In this study, an attempt has been tried
to identify an aliphatic amidase gene from Enterobacter aerogenes, a novel acrylamide-degrading bacterium
isolated from domestic wastewater in Chonburi. The amidase gene from this bacterium was initially identified
by PCR using degenerate primers designed from conserved amino acid sequences of amidohydrolase genes of
Enterobacter spp. Amino- and carboxy-terminal fragment of the gene consisted of 297 and 354 nucleotides,
respectively were successfully amplified and cloned into pUC118. The ligation products were transformed into
Escherichia coli DH50L and nucleotide sequencing of the gene was carried out. Then, new sets of primer were
designed according to the obtained sequences. The internal fragment and the unknown 3’-franking region of
the gene were amplified with nested-inverse PCR method. After that, the obtained PCR products were cloned
into pTG19-T. The open reading frame of the gene consisted of 726 nucleotides (242 deduced amino acids)
were obtained. BLAST analysis showed more than 80% similarity to that of several amidase and
nitrilase/cyanide hydrolase genes from Enterobacteriaceae submitted to Genbank. The deduced amino acid
sequences revealed more than 88% homology to other amidases in the same family. The three-dimensional
structure of E. aerogenes amidase was predicted based on homology modeling. The enzyme was a (X/B
globular protein comprising mainly six Ol helices and two six-stranded B sheets and showed 45% identity
with nitrilase, a nonpeptide C-N hydrolyzing enzyme, from Xanthomonas camprestis. These results highlight
the potential of PCR technique to identify the amidase gene from E. aerogenes. The obtained gene has been

expected to use for further cloning and high-level expression of amidase in prokaryotic system.

Keywords: Aliphatic amidase, Acrylamide degradation, Acrylic acid production, Enzyme immobilization,

Gene cloning
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