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ABOUT THE BOOK 

In the realm of entomology, the microscopic world holds immense potential for unraveling mysteries and 

revolutionizing our understanding of insect behavior, genetics and resistance mechanisms. "New Dimensions in 

Molecular Entomology" delves into the forefront of scientific exploration, showcasing innovative approaches 

and groundbreaking discoveries that promise to reshape the landscape of insect research. It will serve as a 

gateway to the cutting-edge methodologies driving the field forward. From CRISPR/Cas9 gene editing to single-

cell sequencing technologies, researchers are equipped with powerful tools to dissect the molecular intricacies of 

insect biology. The humble fruit fly, Drosophila melanogaster, emerges as a cornerstone of molecular 

entomology research. Beyond its role in classical genetics, modern advancements have elevated Drosophila to a 

premier model for studying neurobiology, behavior, and evolutionary genomics. Insects wield remarkable 

abilities to develop resistance to chemical interventions, posing significant challenges to pest management 

strategies. As we venture deeper into the molecular realm, the boundaries of our understanding continue to 

expand, offering new vistas for exploration and discovery in the captivating world of insects. We hope that 

students, scholars and professors interested in molecular entomology will find this book informative. 

Chapters Outlines But Not Limited To: 

Theme 1: Introduction 

Chapter 1: Introduction to Molecular 

Entomology 

Overview and importance of molecular approaches 

in entomology. 

Theme 2: DNA, Gene Structure, and DNA 

Replication 

Chapter 1: DNA Structure and Function in 

Insects 

Basic DNA structure, function, and unique features 

in insects. 

Chapter 2: Mechanisms of DNA Replication in 

Insects 

Detailed processes and enzymes involved in insect 

DNA replication. 

Theme 3: Transcription, Translation, and 

Regulation of Eukaryotic DNA 

Chapter 1: Transcriptional Regulation in Insects 

Mechanisms and factors influencing transcription in 

insect cells. 

Chapter 2: Post-Transcriptional Modifications 

and mRNA Processing 

mRNA splicing, editing, and transport in insects. 

Chapter 3: Translation and Protein Synthesis in 

Insects 

Ribosome function, tRNA, and translation initiation 

in insects. 

Chapter 4: Regulation of Gene Expression in 

Insects 

Epigenetic modifications and non-coding RNAs in 

gene regulation. 

Theme 4: Nuclear and Extranuclear DNA in 

Insects 

Chapter 1: Nuclear Genome Organization in 

Insects 

Chromatin structure and nuclear architecture. 

Chapter 2: Mitochondrial DNA and Its Role in 

Insects 

Mitochondrial genome organization, replication, and 

inheritance. 

Chapter 3: Endosymbiotic DNA in Insects 

DNA from endosymbionts and its integration into 

the insect genome. 

Theme 5: Genetic Systems, Genome Evolution, 

and Genetic Control of Embryonic Development 

in Insects 

Chapter 1: Genetic Systems and Genome 

Evolution in Insects 

Comparative genomics and evolutionary genetics. 

Chapter 2: Genetic Control of Embryogenesis in 

Insects 

Key genes and pathways controlling early 

development. 

Chapter 3: Hox Genes and Body Patterning in 

Insects 

Role of Hox genes in segmental identity and 

development. 
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Theme 6: Basic Tools in Molecular Entomology 

Chapter 1: Techniques for DNA Isolation and 

Purification in Insects 

Methods for extracting high-quality DNA from 

insect tissues. 

Chapter 2: Restriction Enzymes and DNA 

Ligation 

Principles and applications of restriction enzymes 

and ligases. 

Chapter 3: DNA Cloning and Vector Design 

Cloning strategies and vector construction. 

Chapter 4: Quantitative PCR and Real-Time 

PCR 

Techniques for DNA quantification and gene 

expression analysis. 

Chapter 5: Visualization of DNA: Gel 

Electrophoresis and Beyond 

Methods for DNA visualization and size 

determination. 

Theme 7: DNA Sequencing and the Evolution of 

the “-Omics” 

Chapter 1: Next-Generation Sequencing in Insect 

Genomics 

High-throughput sequencing technologies and their 

applications. 

Chapter 2: Transcriptomics in Insects 

RNA-seq and its role in studying insect gene 

expression. 

Chapter 3: Proteomics and Metabolomics in 

Insects 

Techniques for protein and metabolite analysis in 

insects. 

Chapter 4: Bioinformatics Tools for Insect 

Genomics 

Computational approaches for analyzing genomic 

data. 

Theme 8: DNA Amplification by the Polymerase 

Chain Reaction 

Chapter 1: Polymerase Chain Reaction (PCR) in 

Insect Studies 

Basic principles and applications of PCR. 

Chapter 2: Advanced PCR Techniques: Nested, 

Multiplex, and Digital PCR 

Variations and specialized PCR methods. 

Theme 9: Molecular Genetics of Insecticide 

Resistance 

Chapter 1: Genetic Basis of Insecticide Resistance 

Mechanisms and genes involved in resistance. 

Chapter 2: Molecular Diagnostics of Insecticide 

Resistance 

Techniques for detecting resistance alleles. 

Theme 10: Genetic Modification of Insects 

Chapter 1: Transposable Elements and Their 

Applications 

Use of transposons for genetic manipulation. 

Chapter 2: Gene Editing with CRISPR-Cas in 

Insects 

Applications and advancements in CRISPR 

technology. 

Chapter 3: RNA Interference (RNAi) for Gene 

Silencing in Insects 

Mechanisms and applications of RNAi. 

Theme 11: Sex Determination in Insects 

Chapter 1: Genetic and Environmental 

Determinants of Sex in Insects 

Mechanisms of sex determination and 

differentiation. 

Theme 12: Molecular Genetics of Insect Behavior 

Chapter 1: Genetic Control of Insect Behavior 

Genes influencing feeding, mating, and social 

behavior. 

Chapter 2: Neurogenetics of Insect Behavior 

Role of the nervous system in behavioral regulation. 

Theme 13: Molecular Systematics and 

Phylogenetics 

Chapter 1: Molecular Systematics of Arthropods 

Phylogenetic relationships among arthropod groups. 

Chapter 2: Molecular Phylogenetics in Insect 

Classification 

Use of molecular data in insect taxonomy. 

Theme 14: Insect Population Genetics 

Chapter 1: Population Genetics and Evolution in 

Insects 

Genetic variation and evolutionary processes. 

Chapter 2: Molecular Markers in Insect 

Population Studies 

Use of microsatellites, SNPs, and other markers. 

Theme 15: Genetic Engineering for Pest 

Management 

Chapter 1: Genetic Control of Pest Populations 

Strategies for population suppression or eradication. 

Chapter 2: Genetic Engineering of Beneficial 

Insects 

Enhancing traits for biological control agents. 

Theme 16: Insect Viruses and Pathogens 

Chapter 1: Molecular Biology of Insect Viruses 

Virus-host interactions and viral genetics. 

Chapter 2: Pathogen Resistance in Insects 

Genetic basis of resistance to pathogens. 



 

Theme 17: Molecular Methods in Insect 

Phylogenetics 

Chapter 1: Molecular Tools for Studying Insect 

Evolution 

Techniques for reconstructing phylogenies. 

Theme 18: Drosophila melanogaster as a Model 

Organism 

Chapter 1: Molecular Population Genetics of 

Drosophila 

Studies on genetic diversity and population structure. 

Chapter 2: Cellular Pattern Formation in 

Drosophila Eye Development 

Genetic control of eye morphogenesis. 

Chapter 3: Molecular Genetics of Sex 

Determination in Drosophila 

Mechanisms of sex determination. 

Chapter 4: Biological Rhythms and Clock Genes 

in Drosophila 

Genetic control of circadian rhythms. 

Theme 19: Meiosis and Sex Ratio Distortion 

Chapter 1: Mechanisms of Meiosis in Insects 

Genetic control of meiotic processes. 

Chapter 2: Sex Ratio Distortion and Its Genetic 

Basis 

Causes and consequences of sex ratio distortion. 

Theme 20: Gene Transfer Techniques 

Chapter 1: Gene Transfer Methods in Insects 

Techniques for introducing foreign genes into 

insects. 

Chapter 2: Applications of Gene Transfer in 

Research and Pest Control 

Practical uses of gene transfer technology. 

Theme 21: Future Directions 

Chapter 1: Future Perspectives in Molecular 

Entomology 

Emerging trends and future research directions. 

 

**Note: Chapter title may be modified or new chapter may also be proposed by the author. 

 

 

 

 

 

 

 

Key Features & Benefits 

• Free CrossRef DOI to each chapter 

• Free Authorship Certificate 

• Lifetime Archived Data in Biotica 

DigiLibrary 

• Indexing in ANGIRAS and other 

databases 

• Concessions in Registration Fees of all 

Biotica International Conferences 

• Fast, Rigorous and Constructive Peer-

Review system 

• Very Nominal Publication Fees 

• Unique Book Launching Program at 

International Platform 

• Skilled, Proficient, Experienced and 

Competent Editorial and Production Team 

• Unlimited authors 

• And many more…… 

CHAPTER SUBMISSION PROCEDURE: 
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____________________________________________ 

• Last date of chapter submission: 30th Sept., 2024 

• Chapter must be prepared in accordance with the 

authors guidelines 
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• Manuscript should not exceed 6000 words or 15 pages, 

whichever is less, including references 
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