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Molecular Biology studies the flow of information from 
DNA to RNA to Protein. This field overlaps with other areas, 
particularly genetics and biochemistry. Essentials of Molecular 
Biology examines the basic concepts of molecular biology 
while incorporating primary literature from today’s leading 
researchers.  The first chapter deals with Nucleic Acid and 
Protein Synthesis in which nucleic acid, nucleotides, structure 
and properties of nucleic acid along with mechanism of protein 
synthesis has been theorized. The second chapter, Transcription 
and Replication, has elaborated about different types of RNAs, 
transcription and replication in prokaryotes and eukaryotes. 
The enzymes and kinetics including bioenergetics have been 
presented in Chapter 3. The basics of biotechnology have been 
included in Chapter 4 with recombinant DNA technology, plant 
tissue culture, methods of gene transfer, transgenic plants, 
microbial and environmental biotechnology.

Chapter 1 Nucleic acid and Protein Synthesis
1.1 Biology and Biomolecules
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1.3 Chromosomes and Inherited Traits
1.4 Discovery of Structure of DNA
1.5 Central Dogma
1.6 Nucleic Acid 
     1.6.1 Types of Nucleic Acids
     1.6.2 Nucleic Acid Components
1.7 Historical of Nucleic Acid
1.8 Structure of DNA
1.9 Watson and Crick Model of DNA
1.10 Ribonucleic Acid
1.11 Nucleic acid as Genetic Material
1.12 History of RNA Tertiary Structure
1.13 Genetic Code
     1.13.1 Cracking of Genetic Code
     1.13.2 Transfer of Information via Genetic Code
     1.13.3 Salient Features of Genetic code
     1.13.4 Theories on Origin of Genetic code
     1.13.5 Wobble Base pair and Wobble Hypothesis
1.14 Protein Synthesis
     1.14.1 Mechanism of Protein Synthesis
     1.14.2 Translation in Eukaryotes 
1.15 Posttranslational Modification

Chapter 2 Transcription and Replication
2.1 Introduction
2.2 Types of RNA
     2.2.1 Messenger RNA (mRNA)
     2.2.2 Ribosomal RNA
     2.2.3 Transfer RNA
2.3 Transcription
     2.3.1 RNA Polymerase I 
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2.4. Replication of DNA
     2.4.1 DNA Polymerase
     2.4.2 Helicases
     2.4.3 Origin of Replication
     2.4.4 Replication Fork
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     2.4.8 Eukaryotic DNA Replication
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     2.4.9 Regulation of Replication
     2.4.10 Termination of Replication
     2.4.11 Rolling Circle Replication

Chapter 3 Enzymes
3.1 Introduction
3.2 Classification and Nomenclature of Enzymes 
3.3 Factors Affecting Enzyme Action
3.4 Isozymes, Ribozymes, Abzymes
     3.4.1 Isozymes  
     3.4.2 Ribozymes 
     3.4.3 Abzyme  
3.5 General aspects of Enzyme Kinetics
3.5.1 Enzyme Kinetics
3.6 Bioenergetics 
3.6.1 Classical Thermodynamics
3.7 Zeroth Law of Thermodynamics
3.8 First Law of Thermodynamics
     3.8.1 Types of Process
3.9 Second Law of Thermodynamics
     3.9.1 Entropy
3.10 Third Law of Thermodynamics 
3.10.1 Potential Energy
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4.1 Introduction
4.2 Chronological History of Biotechnology
4.3 Genetic Engineering
4.4 Restriction Enzymes
     4.4.1 Restriction Endonucleases
     4.4.2 Restriction Mapping
4.5 Gene Cloning
4.6 Gene Library
     4.6.1 Principle of Gene Library
     4.6.2 Genomic Library
4.7 cDNA Library
4.8 Polymerase Chain Reaction (PCR)
     4.8.1 Restriction Fragment Length Polymorphism (PCR-RFLP)
	 4.8.2 Types of PCR
	 4.8.3 Real Time PCR
4.9 Plant Tissue Culture 
	 4.9.1 Cell Culture
	 4.9.2 Organ Culture
	 4.9.3 Chronological Development in Plant Tissue 

Culture
	 4.9.4 Tissue or Callus Culture
4.10 Applied Aspects of Plant Tissue Culture
	 4.10.1 Plant Breeding
	 4.10.2 Industrial Production of Natural Plant 
Products
4.11 In vitro Pollination and Fertilization
     4.11.1 Embryo Culture
     4.11.2 Meristem Culture
     4.11.3 Anther or Pollen Culture
     4.11.4 Tissue and Cell Culture 
4.12 Embryogenesis and Organogenesis
     4.12.1 Embryogenesis
     4.12.2 Principles of Somatic Embryogenesis
     4.12.3 Protocols for Somatic Embryogenesis   
     4.12.4 Somatic Embryogenesis in Dicotyledonous and 
Monocotyledonous Culture
     Somatic Embryogenesis in Dicotyledonous Culture
     4.12.5 Somatic Embryogenesis in Monocotyledonous 
Culture
     4.12.6 Induction of Embryogenic Cell Suspension	
     4.12.7 Factors Affecting Embryogenesis
     4.12.8 Application of Somatic Embryogenesis
     4.12.9 Organogenesis
     4.12.10 In vitro Organogenesis
     4.12.11 Protocol for Organogenesis in Tobacco Callus
     4.12.12 Role of Growth Regulators in Organogenesis
     4.12.13 Factor Affecting Organogenesis
4.13 Micro Propagation
     4.13.1 Procedure of Micropropagation
     4.13.2 Micropropagation Techniques
     4.13.3 Factors Affecting Shoot Multiplication
     4.13.4 Advantages and Limitations of Micropropagation
4.14 Haploids Production and Application
     4.14.1 Haploid Production
     4.14.2 Androgenesis
     4.14.3 Protocol for Anther Culture
     4.14.4 Protocol for Pollen Culture
     4.14.5 Advantages of Pollen Culture over Anther Culture
     4.14.6 Production of Homozygous Diploid Plants
     4.14.7 Application of Haploids in Plant Breeding
     4.14.8 Importance and Implications of Anther and Pollen 
Culture
4.15 Somaclonal Variations and Applications
     4.15.1 Mechanisms Causing Somaclonal Variation

     4.15.2 Molecular Basis of Somaclonal Variation
     4.15.3 Isolation and Selection of Somaclonal Variants
     4.15.4 Application of Somaclonal Variation
4.16 Somatic Hybridization and Cybridization
     4.16.1 Isolation of Protoplast
     4.16.2 Source of Protoplasts
     4.16.3 Test for Viability of Protoplast
     4.16.4 Protoplast Regeneration
     4.16.5 Methods of Protoplasts Fusion
     4.16.6 Selection of Somatic Hybrids and Cybrids
     4.16.7 Applications of Somatic Hybridization and 
Cybridization
4.17 Methods of Gene Transfer in Plants
4.18 Molecular Breeding
4.19 Bioethics in Plant Biotechnology
4.20 Transgenic Plants
4.21 Biotechnology and Healthcare
4.22 Microbial Biotechnology 
4.23 Environmental Biotechnology
     4.23.1 Enzymes and Environmental Biotechnology	
     4.23.2 Pulp and Paper
         4.23.2.1 Biopulping
         4.23.2.2 Enzymatic Pitch Control
         4.23.2.3 Enzymatic Deinking
         4.23.2.4 Bleach Boosting of Kraft Pulps
         4.23.2.5 Improving Paper Strength and Drainage Rates
         4.23.2.6 Starch Modification for Paper Coating 
Application
         4.23.2.7 Other Applications
         4.23.2.8 Impact of Enzymatic processes in Pulp and 
Paper Industry
         4.23.3 Industrial Starches
             4.23.3.1 Enzymatic Starch Conversion
             4.23.3.2 Modified Starches
             4.23.4 Fine Chemicals
             4.23.5 Agricultural Biotechnology
             4.23.6 Reduction of Pollution
		


