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Biopesticides.

Melanins are negatively charged, hydrophobic, dark colored high
molecular weight irregular biopolymers, composed of polymerized
phenolic and/or indolic compounds, which are produced in various
organisms in all biological kingdoms.

melanin by successive rounds of UV radiation [6] or by after treatment
with the mutagenic agent [7]. Although, these mutants were more
resistant to UV radiation, some of them lost their toxin-encoding genes.
Others have obtained Bt mutants producing melanin following high
temperature induction in the presence of L-tyrosine [8-10]. However,
at this temperature insecticidal Cry proteins could not be synthetized,
so genetic engineering is needed to produce insecticidal proteins in
acrystalliferous Bt mutant producing melanin strains [11]. The wild
strains with melanin producing capacity are another alternative. There
is needed more work for the search of new strategies to protect the
biopesticides for the use of them in the field.

Melanins can be obtained by chemical and microbiological
synthesis, or by extraction from animal and plant tissues. One of the
major problems in studying melanins, is the lack of adequate methods
for the isolation of pure melanin pigments. Remarkably, little is
known about the structures of melanins, despite their abundance in
the global biomass. This is due to the inability of current biochemical
and biophysical techniques to provide a definitive chemical structure,
because these complex polymers are amorphous, insoluble, and not
amenable to either solution or crystallographic structural studies.
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The major role of the melanin is that confer resistance to UV
light, absorbing a broad range of the electromagnetic spectrum and
preventing photoinduced damage. Therefore, melanin has been
commercially used in photoprotective creams and eye glasses and at
the same time protects several bacterial species from UV radiation [1].
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Bacillus thuringiensis (Bt) is a Gram-positive, spore-forming,
soil bacterium and the most successful biological control agent that
produces distinctly shaped crystals during sporulation. These crystals
are composed of proteins known as insecticidal crystal proteins (ICPs
or Cry proteins), which are selectively toxic to different species of
several invertebrate phyla.
Therefore, Bt has been used as a biopesticide in agriculture, forestry
and mosquito control and today Bt is the most widely used biopesticide
in the world [2]. However, one of the main disadvantages is that the
insecticidal activity of Bt formulation, is little stable and rapidly lose
its biological activity under field conditions, due to the ultraviolet
(UV) radiation in sunlight and because different formulations are
inadequately stable under field conditions and rapidly lose their
biological activities [3]. The use and acceptance of entomopathogen
bacteria such as B. thuringiensis depends on prolonging the survival of
the bacteria under field conditions to avoid repeated spraying. Sunlight
irradiation is critical in the loss of biological activity of Bt preparations
due to UV irradiation at wavelengths ranging from 250 to 380 nm,
which damages the spores as well as to their δ-endotoxins.
Attempts to protect B. thuringiensis toxicity from damaging UV
radiation, under field conditions, have yielded limited success. Different
formulations were developed with addition of variety of screens [4].
Melanin is a natural pigment and easily biodegradable in nature
that can absorb radiation therefore, it is a perfect photoprotective
agent; consequently, photoprotection of Bt based on melanin has
been studied. When efficacy of melanin for the protection of mosquito
larvicidal activity of Bt against UV radiation was studied, the bioassays
confirmed an important role of melanin as a photoprotective agent [5].
Several research groups have obtained Bt mutants producing
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