Faculty of Science

Botany Department

Evaluation the expression of some insecticidal
protein coding genes during seeds storage

A Thesis Submitted for the Degree
of Doctor of Philosophy of Science (Botany)

By

Rasha Essameldin Saber Abdelgaber
(B. Sc. 2005)
(M. Sc. 2017)

Supervised by

Dr. Hoda Mohamed Sobhi Barakat

Professor Emeritus of Plant Cytogenetic
Botany Department - Faculty of Science
Ain Shams University

Dr. Hala Mahmoud Mahfouz
Professor Emeritus of plant Cytogenetic
Botany Department - Faculty of Science

Ain Shams University

Dr. Mawaheb Mahmoud Zewar

Professor Emeritus of Economic Entomology
Plant Protection Research Institute-
Agriculture Research Center

Dr. Mohamed Abdelsattar Hassan Ali
Assistant Professor of Plant Molecular Biology,
Agricultural Genetic Engineering Research
Institute, Agricultural Research center

2022




apstract

Abstract

Seed considers the basic and crucial input for agricultural production. The
most injurious insects which causes a great damage for Vicia faba seeds and
Triticum durum grains is Callosobuchus maculatus F. and Rhyzopertha
dominica. The present work was designed to evaluate the efficacy of three
protectants (deltamethrin as synthetic insecticide; Beauveria bassiana as
bioinsecticide and phosphate fertilizer) on these storage pests. This study
focused on some defense-related genes as resistant factors under storage
conditions. Plants developed different defense mechanisms to reduce insect
attack, such as the induction of defensive proteins towards a range of
economically important insect pests. Amongst the genes encoding insecticidal
proteins are those that encode lectins protein. Quantification the expression of
lectin gene, and two cell wall-remodeling genes (pectin and pectin-esterase) at
the transcriptional level in Vicia faba and pectin-methyl-esterase inhibitor gene
in wheat plant were examined. The result obtained showed that the imported V.
faba cultivar and the T. durum Beni-Suef5 cultivar was the most susceptible to
infestation by C. maculatus and R. dominica respectively, while Noubarial and
Suhag5 cultivars appeared to be more resistant. The mortality percentage of C.
maculatus and R. dominica was increased with increasing the concentrations of
the tested materials and the residual activity of LCgs in V. faba and T. durum
cultivars treated with deltamethrin or B. bassiana indicating high residual effect
till three months, while a sharp decline in the efficiency of the fertilizer was
recorded at 8" week.

Considerable variations in protein banding patterns were observed in
both V. faba and T. durum treated with LCos deltamethrin or with B. bassiana in
which some bands are disappeared and new are appeared. SCoTs analyses
showed alteration in Vicia faba and T. durum genomes and decreasing in the
Genomic Template Stability (GTS) index in response to treatments with LCgs of
deltamethrin and LCgs B. bassiana after storage periods were recorded. The
expression of three defense related genes (Vf_Lectin, Vf_Pectin and Vf_ Pectin-
esterase) were investigated in Vicia faba and only one gene (Td_Pectin-methyl-
esterase inhibitor) was investigated in T. durum cultivars. The upregulation of
Vf_Lectin genes was recorded in both Vicia faba cultivars after deltamethrin
treatments while its expression downregulated with the bio-insecticide,
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compared with control. The expression level of Vf_Pectin gene in response to
deltamethrin and B. bassiana was upregulated in both Vicia faba cultivars, but
the highest expression level recorded in imported cultivar by 44-fold in response
to B. bassiana. The expression level of Vf_ Pectin-esterase gene was up-
regulation in all samples, except in the cultivar Noubarial treated with LCos
deltamethrin was downregulated. Td_Pectin-methyl-esterase Inhibitor (PMEI)
gene was upregulated in both T. durum cultivars (Suhag5 and Beni-Suef5) in
response to LCos of deltamethrin or to LCos of B. bassiana and the expression
level in response to B. bassiana has exhibited highest level by 12-fold for Beni-
Suef5 compared to non-treated grains.
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