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_———— - /\BSTRACT

ABSTRACT

The era of genomics (the study of genes and their function) began a
scant dozen years ago has given biologists strong tools to study the
genome of any organism such as B. thuringiensis. The use of
biopesticides based on Bt to Spray plants, inevitably exposes them to
the damaging ultraviolet light, including the wave length range of
280-320 nm (ultraviolet-B, UV-B). UV-B light inactivates the Bt
insecticidal crystal protein (ICP)-spore complexesas well as the spore
DNA and hence render them worthless.

Usually, avariety of chemically-synthesized sun screeners, that absorb
UV-B, are added to B. thuringiensis-based biopesticides to ensure
photoprotection and keep their insecticidal capachilities. These
chemicals are either carcinogenic or mutagenic.

Therefore, the development of a biological source for production of
UV -blocking agent, such as melanin, to be used in formulation of B-
thuringiensis-based biopestcides will nullify the hazards of chemical
UV -blocking agents to both humans and environment. This was
achieved by traditional mutantion of wild type B. thuringiensis and
three selected mutants were capable of producing their own UV-
blocking agent, the melanin pigment.

The three selected mutants (M2, M3 and M5) were characterized at
both bacteriological and molecular levels. Moreover the gene encodes
for the melanin production was cloned and sequenced. In batched
fermentation, an optimization of the |CP and melanin production was
achieved at the nutritional and physical levels. The C/N ration, the pH,
temperature, inoculum size and antifoam reagent were optimized to
ensure the best expression environment for melanin production.

The capabilities of the produced melanin to protect the insecticidal
activity of the wild type Bt strains ws demonostrated either by ssmple
addition of mixing with Wt.

More extensive are needed to maximize melanine production at large
scale fermentation.

Key words:

B. thuringiensis, Mutation, Melanin, PCR, SDS-PAGE.
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Introduction

INTRODUCTION

Agriculture and forests form an important resource to sustain
global economical, environmental and social system. Their
protection against pestsisapriority.

The development of synthetic pesticides during 1940s, coupled
with improvements in chemical application technology,
dramatically increased the potential for agricultural pest
control.

It did not take long before people began to see the adverse
effects of this new technology, Pests that had been naturally
controlled by predators and parasites began to cause
significant damages and became resistant to chemical
pesticides .Moreover; chemical pesticides have become costly
and imposed great hazards to the environment and health.

An dternative tool for pest control was the use of biological
insecticides either by itself or through integrated pest
management (IPM) programs. A number of bio-pesticides
(bacteria, fungi, virus, pheromones, plant extracts) have been
already in use to control various types of insects responsible
for the destruction of forests and agriculture crops.

The bioinsectisides based on Bacillus thuringiensis which has
been used for four decades in biopesticidal formulations due to
its safe environment and human health records ( Cannon,

1
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1993; Chapple and Bateman 1997) production as well as
formulation costs, various alternative local media have
successfully replaced synthetic media.

Ever since the entry of the first commercial product of B t
named 'sporeine’ in France in 1938 formulation is the crucial
link between production and application that dictates
economy, longer shelf life, ease of application and enhanced
field efficacy. There are various environmental factorslike
ultraviolet radiation, rain, pH, temperature and foliage
physiology which impede efficacy of Bt formulations.
Natural sunlight, especialy UV radiation portion of the
specectrum: UV-B (280-310 nm) and UV-A (320-400nm) is
mainly responsible for inactivation of the BT crystal proteins
(Pusztai et al, 1991; Cohen et al, 1991).

Effect of UV also varies under different climatic conditions,
for example., half-life of Bt in USA on cotton plants was 30-
48 h and in Egypt on castor plants was 19-40 h. Earlier studies
by Morris, 1983 used water soluble dyes, namely, DS 49
(benzophenone) and erio acid red (sodium salt of formyl-m-
benzenedisulphonic acid) which increased the residual activity
of Bt on white spruce trees by 2.9-fold. Dunkle and Shasha
(1988, 1989) described a starch encapsulated BT technique
containing UV radiation screens against sunlight (Ragaei,

1998) utilized 2% solution of Congo red which increased
2



