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Abstract Pyruvate carboxylase is a major enzyme for
biosynthesis of organic acids like; citric acid, fumeric acid,
and L-malic acid. These organic acids play very important
role for biological remediation of heavy metals. In this
study, gene walking method was used to clone and char-
acterize pyruvate carboxylase gene (F3PYC) from heavy
‘metal resistant indigenous fungal isolate Aspergillus flavus
(F3). 3579 bp of an open reading frame which encodes
1193 amino acid protein (isoelectric point: 6.10) with a
calculated molecular weight of 131.2008 kDa was char-
acterized. Deduced protein showed 90-95% similarity to
those deduced from PYC gene from different fungal strains
including; Aspergillus parasiticus, Neosartorya fischeri,
Aspergillus fumigatus, Aspergillus clavatus, and Aspergil-
lus niger. Protein generated from the PYC gene was a
homotetramer (o4) and having four potential N-linked
glycosylation sites and had no signal peptide. Amongst
‘most possible N-glycosylation sites were -N-S-S-I- at 36
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amino acid, -N-G-T-V- at 237 amino acid, N-G-S-S- at
517 amino acid. and N-T-S-R- at 1111 amino acid, with
several functions have been proposed for the carbohydrate
moiety such as thermal stability, pH, and temperature
optima for activity and stabilization of the three-dimen-
sional structure. Hence, cloning of F3PYC gene from A.
flavus has important biotechnological applications.
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Introduction

Pyruvate carcoxylase s ecologically, medically, and
industrially important enzyme and is widely distributed in a
great variety of organisms such as fungi, bacteria, and
plants as well as higher organisms (Dunn et al. 1997;
Moller 2001; Pfefferle et al. 2003). Many filamentous fung
uses this enzyme for growth and, in some cases, for acid
production (e.g.. citric, malic, and fumaric acids) (Kenealy
ctal. 1986). PYC is therefore considered as crucial enzyme
for intermediary metabolism, controlling fuel partitioning
toward gluconeogenesis, lipogenesis, and insulin secretion
(Mukhopadhyay et al. 2001; Branson et al. 2002).
Oxaloacetate is a key intermediate in tricarboxylic cycle
(TCA) and is formed in reaction between pyruvate and
CO; through an ATP-dependent reaction by catalysis of
PYC enzyme (EC 6.4.1.1). TCA plays amphibolic role in
metabolism ic., as an oxidative device for energy pro-
duction and also as building blocks for formation of
important molecules like porphyrins and many amino acids
(Chi et al. 2014). While growing in minimal medium in
case of yeasts and fungi, two methods for TCA to work
efficiently are the reaction under catalysis of PYC and those
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