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Cloning And Expression of Penicillin acylase from Arthrobacter
viscosus in E. coli

Ebrahimipour Gh.!, Bambai B.!, Khodabande M., Torkynejad F.'
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Abstract

Penicillin acylase (penicillin amidase, PAC ; EC 3.5.1.11) is the key Enzyme used in
the industrial production of B-lactam antibiotics. This enzyme cleaves Penicillin G to 6-
amino penicillanic acid (6-APA) and PAA by hydrolysis of acyle side chain. It can
process this reaction in both directions (hydrolysis and synthesis). Here, we sought to
clone and express the penicillin G acylase gene from A. viscosus in Escherichia coli, to
improve expression level. Following PCR amplification of PAC gene from genome of
A. viscosus, PAC gene was cloned in pET26(b) expression vector in frame with DNA
sequence coding for 6xHis tag presented at 3" of MCS of the vector. After sequencing
and confirmation of gene identity with published sequence (LL04471), positive clones
were screened based on differencial response of Serratia marcescens (ATCC27177) to
penicillin G and 6-APA (resisitance to penicillin G and susceptibility to 6-APA).
Furthermore, SDS-PAGE and western blotting with anti.His.HRP.Conjugate antibodies
confirmed the autocatalytic processing in cytoplasm to produce the active enzyme. Our
results shows the ability of E.coli(BL21) strain in expression of active pac gene from a
gram positive bacterium in the cytoplasm.. Furthermore, our results show the benefit of
T7 promoter and IPTG induction in obtaining high expression levels in E.coli for
penicillin G acylase from a gram positive bacterium.

Keywords: Arthrobacter viscosus, Penicillin G acylase, Recombinant expression
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