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Fungal laccases and its importance
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Laccase (benzenediol oxygen oxidoreductase, EC
1.10.3.2) is a highly unspecific enzyme containing up to 4
copper atoms within their catalytic sites (Duran and
Esposito 2000). It catalyzes the oxidation of various
phenolic compounds and aromatic amines with molecular
oxygen as an electron acceptor. Laccase production has
been reported in fungi such as; Botrytis cinerea, Pleurotus
ostreatus, Pleurotus eryngii, Fusarium incarnatum,
Aspergillus flavus, Chaetomium globosum, plants and
bacteria.

Yoshida first described laccase in 1883 from the
exudates of the Japanese lacquer tree, Rhus vernicifera.
However, in 1896, for the first time, both Bertrand and
Laborde demonstrated laccase to be a fungal enzyme.
Some soil bacteria were also reported to produce
extracellular laccase.

In fungi, laccases play a variety of physiological roles
including morphogenesis, fungal plant pathogen/host
interaction, stress defense, and lignin degradation. Due to
its relatively broad substrate specificity, it has wide
potential industrial applicability including pulp bleaching
in the paper industry, dye decolorization, oxygen cathode
development for biofuel cells, biosensors, bioremediation,
and detoxification of environmental pollutants. Heap et
al. (2014) used laccase in an enzymatic pretreatment
method to improve lignocellulosic saccharification.
Furthermore, laccases have medical applications in
certain drugs preparations as anticancer and detox to
minimize toxic cosmetics effects.

In view of the importance of laccases, the present
study aimed to investigate laccase production by some
microorganisms isolated from different habitats. More
consideration was given to optimize cultural conditions
for maximum laccase production by the most potent
microorganism. Furthermore, the antitumor activity of the
crude laccase extract was tested against some cancer cell
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lines.

Laccase plays important role in lignin biodegradation,
but earlier its application was limited to phenolic
compounds, because of low oxidation potential of such
enzymes. Laccases are receiving much attention from
researchers around the globe because of their specific
nature. They have many industrial applications because of
their innate ability of oxidation of a broad range of
phenolic ~ and  non-phenolic ~ compounds.  The
biotechnological significance of laccase enzymes has led
to a drastic increase in the demand for these enzymes in
the recent time.
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Breakdown of the biotechnological applications of laccases (Mate and
Alcalde 2016).

Laccases are promising to replace the conventional
chemical processes of several industries. The introduction
of the laccase-mediator system provides a biological
alternative to traditional chlorine bleaching processes.
One of the limitations to the large-scale application of the




enzyme is the lack of capacity to produce large volumes
of highly active enzyme. These problems can be solved
with the use of recombinant organisms or screening for
natural hypersecretory strains.

Environmental factors influence the ability of fungi to
produce high titers of laccase, and different strains react
differently to these conditions. One should thus select a
strain capable of producing high concentrations of a
suitable enzyme and then optimize conditions for laccase
production by the selected organism. The effective
catalytic properties of enzymes have already promoted

Further readings

their introduction into several industrial products and
processes. Recent developments in biotechnology,
particularly in areas such as protein engineering and
directed evolution, have provided important tools for the
efficient development of new enzymes. This has resulted
in the development of enzymes with improved properties
for established technical applications and in the
production of new tailor-made enzymes for entirely new
areas of application where enzymes have not previously
been used.
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