








Programme: M. Sc. (Botany) 

Course Code: BOO-451 

Title of the course: Plant Biochemistry  

Number of Credits: 3  

Effective from AY: 2020-2021 

 

Prerequisites 

for the course:  

 

Students should have studied B. Sc. Botany with a basic knowledge 

of plant physiology and biochemistry at the UG level.  

 

Objective:  

 

 

This paper provides the deeper understanding of isomerism of 

biomolecules, biomembranes, bioenergetics and regulation of 

metabolic pathways in plants. Students will also learn mechanism of 

enzyme action with introduction to cellular and molecular 

mechanism of signal transduction. 

 

 

Content: 

 

1.  Biomolecules: Structure, function and isomerism: Organization 

and composition of eukaryotic cells; integration and control of 

cellular functions; amino acid composition of proteins; higher levels 

of protein organization; dynamic aspects of protein structure and 

protein stability.  

Plant biopolymers: Cellulose, hemicellulose, xylan and pectin. 

Biominerals in plant such as phytoliths and calcium oxalate.  

 

2. Mechanism of enzyme action: Introduction to enzymes; 

Michaelis-Menten model; enzyme kinetics as an approach to 

understanding mechanism; enzymatic reactions; regulatory 

enzymes; reversible and irreversible covalent modifications of 

enzymes.  

 

3. Metabolic pathways and regulation: Major metabolic 

pathways and their regulation; biosynthesis of amino acids; purine 

and pyrimidine metabolism; metabolic interrelationships; 

biosynthesis of vitamins.  

 

4. Biomembranes and Bioenergetics: Physico-chemical 

properties of biological membranes; their distribution and 

organization; intrinsic and extrinsic proteins; transport of 

biomolecules across membrane; passive and active transport; role of 

membrane in cellular metabolism. 

Bioenergetics: Thermodynamics; exergonic and endergonic 

reactions; redox potential; high energy compounds; ATP structure 

and its significance.  

 

5. Expression and signal transduction: Gene expression in 

eukaryotes; genetic control of enzyme synthesis; cell surface 

receptors; G proteins coupled secondary messenger and response to 
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environmental changes and other stimuli. 

Pedagogy:   Lecture through PPT/e-learning/Assignments/Seminars/Self study  
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Learning 

Outcomes: 

Students will be able to demonstrate a depth of knowledge of 

biochemical processes together with a better understanding of 

interaction and regulation of various metabolic pathways.  
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Programme: M. Sc. (Botany) 

Course Code: BOO-452 

Title of the course: Lab in Plant Biochemistry  

Number of Credits: 1 

Effective from AY: 2020-2021 

 

Prerequisites for the 

course:  

 

Knowledge of the subject at UG level to be able to prepare 

various types of solutions, and handle basic laboratory tools 

and techniques.  

 

 

Objective:  

 

 

This course is designed primarily to relate the learning of 

concepts in classroom to demonstrate experimental 

foundation of underline concepts/principles mainly on aspects 

of biomolecules, its metabolic processes and enzymes.  

 

 

Content: 

 

1. Extraction and estimation of proteins from plants.  (2P) 

2. Extraction and estimation of amino acids from plants. (2P) 

3. Extraction and estimation of total sugar and non reducing 

sugars from plant samples. (2P) 

4. Separation of protein by PAGE (preparation of gel, 

preparation of protein sample, running, development and 

documentation of gel). (3P) 

5. Extraction and purification of lipids from leaf samples. (1P) 

6. Separation of glycolipids, phospholipids and neutral lipids 

(chromatographically). (3P) 

7. Quantitative estimation of phospholipids and glycolipids 

(spectrophotometrically). (2P) 

8. Activity of enzyme phosphoenol pyruvate carboxylase 

(PEPC). (1P) 

 

(Note: Any 10 practical exercises will be conducted.) 
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Pedagogy:   Wet laboratory exercises 
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Learning Outcomes: Students will be able to develop competence in handing 

various biochemical techniques and apply them in isolating 

and analyzing different biological molecules.   
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Programme: M.Sc. (Botany) 

Course Code: BOO-453 

Title of the Course: Introduction to Omics 

Course Credit: 3 

 

Prerequisite for 

the Course: 

Should have basic knowledge of structure of genome, genes, 

structure of proteins, metabolism.  

 

Objective: This course will make students familiarize with terminology, 

underlying principals and methodology in genomics, 

transcriptomics, proteomics and metabolomics. Thrust of the paper 

is Protein dynamics, protein trafficking machinery and autophagy 

for protein turnover. The role of protein networks in mediating 

cellular responses and transmitting signals will be highlighted with 

emphasis on giving relevant examples for the use in future 

research work. 

 

Content: 1. Genomics: Classical genomics, Mendelian Genetics, 

Forward/Reverse Genetics, Linking Genotype and phenotypes, use 

of mutants. 

Large Scale genomic Sequencing: Platforms for next generation 

sequencing (NGS), whole genome sequencing, targeted 

sequencing, ChIP sequencing, Applications of Genome 

sequencing. 

Epigenetic regulation in Plants, DNA methylation, Histone 

modification, Plant Mediator Complex. 

Transcriptomics: Differential expression, Alternate splicing, RNA 

sequencing, ENCODE, Epigenomic analysis. 

 

2. Proteomics: Protein structure and function, amino acids, 

peptides, protein synthesis. 

Post translational modification of proteins: Glycosylation, 

Phosphorylation, Acetylation, Methylation, Ubiquitinylation, 

Identification of post-translational modification in proteins, protein 

phosphorylation assay. 

Protein transport and Secretion, Protein targeting and trafficking, 

ER Golgi dynamics in protein sorting, dynamics of membrane 

bound protein, mechanism of protein secretion. 

Protein degradation: Ubiquitin-proteosome pathway, Lysosomal 

Proteolysis, role of autophagy and vesicular trafficking in 

degradation of protein.  

Essentials of Protein-protein interaction: Protein interacting 

motifs, multi-protein complex, application of protein interactions, 

databases and tools to study Protein interactome. 

Protein Networks in Plant signaling: Introduction to plant 

signaling, types of membrane receptors (Membrane receptors, 

intracellular and extracellular receptors, G-protein coupled 
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receptors, ion channels, Pattern recognition receptors), 

components of cell signaling (secondary messengers, sensors and 

effectors, Two-component system, signal perception), Types of 

signaling pathways, reversible phosphorylation and 

dephosphorylation, role of plant signaling in development and 

immunity.  

 

3. Metabolomics: Overview of Metabolites, basics of metabolic 

pathways, errors of metabolism, sample preparation, extraction, 

derivatization, Targeted v/s untargeted metabolomics, 

Identification of molecular features and metabolites, structural 

confirmation, application of metabolomics in diagnosis.  
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Pedagogy: Lectures/Tutorials/Seminars/Assignment/Self  study  
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Learning 

outcome: 

Students will get familiar with principles and applications in 

Genomics, Transcriptomics, Proteomics and Metabolomics. They 

will be able to apply basic concepts in research work.  

 



 


