OPEN ELECTIVE – 3 	Molecules of Life

	Semester
	II

	Paper Code
	CHOE-III

	Paper title
	Molecules of Life

	Number of teaching hrs per week
	3

	Total number of teaching hrs per semester
	42

	Number of credits
	3



Course Outcomes
At the end of this course, student should be able to
1. Describe the biomolecules, namely carbohydrates, amino acids, lipids and nucleic acids on the basis of their classification and structure.
2. Explain enzyme action, factors influencing enzyme action, co-enzymes and enzyme specificity.
3. Depict the action of drugs in biological systems based on Receptor theory, SAR studies and binding action of various groups.
4. Study the energy dynamics of biological systems in terms of calorific values of macronutrients, their metabolic pathways and ATP as energy currency.
Course Objective
To make the non-chemistry students aware of various biochemicals/biomolecules involved in various biological processes. 
Course specific outcome
After studying this paper, the student would be able to
1. Acquire knowledge about different types of sugars and their chemical structures.
2. Identify different types of amino acids and determine the structure of peptides.
3. Explain the actions of enzymes in our body and interpret enzyme inhibition.
4. Depict the importance of lipids in the metabolism.
5. Differentiate RNA and DNA and their replication.
6. Explain production of energy in our body.
[bookmark: _Hlk87880121]Content of open elective- 3				
Carbohydrates										(8 h)
Classification of carbohydrates, reducing and non-reducing sugars, general properties of glucose and fructose, their open chain structures. Epimers, mutarotation and anomers.
Linkage between monosaccharides, structure of disaccharides (sucrose, maltose, lactose) and polysaccharides (starch and cellulose) excluding their structure elucidation.                                  
Amino acids, peptides and proteins							(6 h)
Classification of amino acids, Zwitter ion structure and isoelectric point. Overview of primary, secondary, tertiary and quaternary structure of proteins. Determination of primary structure of peptides.                                                                                                                          
Enzymes and correlation with drug action						(10 h)
 Mechanism of enzyme action, factors affecting enzyme action, co-enzymes and cofactors and their role in biological reactions, Specificity of enzyme action (including stereospecificity). Enzyme inhibitors and their importance, phenomenon of inhibition (competitive and non-competitive inhibition including allosteric inhibition).                                 
Drug action 										(2 h)
Receptor theory. Structure–activity relationships of drug molecules, binding role of –OH group, -NH2 group, double bond and aromatic ring.	                                                                                             Lipids											(2 h)
Introduction to lipids, classification. Biological importance of triglycerides, phospholipids, glycolipids, and steroids (cholesterol).                                                                                          
Nucleic acids										(6 h)
Components of nucleic acids: Adenine, guanine, thymine, uracil and cytosine (structure only), other components of nucleic acids, nucleosides and nucleotides (nomenclature), structure of polynucleotides: structure of DNA (Watson-Crick model) and RNA (types of RNA), Genetic code, biological roles of DNA and RNA: replication, transcription and translation.                                                                              		 
Concept of energy in biosystems							(8 h)
Calorific value of food. Standard caloric content of carbohydrates, proteins and fats. Oxidation of foodstuff (organic molecules) as a source of energy for cells. Introduction to metabolism (catabolism, anabolism), ATP: the universal currency of cellular energy, ATP hydrolysis and free energy change. Conversion of food into energy. Outline of catabolic pathways of carbohydrate - Glycolysis, fermentation, Krebs cycle. Overview of catabolic pathways of fats and proteins. Interrelationships in the metabolic pathways of proteins, fats, and carbohydrates.                          
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Pedagogy: ICT tools, Chalk & Talk, Models & Charts.	


	Formative Assessment (Internal assessment) Theory

	Assessment Occasion/ type
	Weightage in Marks

	Continuous evaluation and class test
	20

	Seminars/Class work
	10

	Assignments/Discussions
	10

	Total
	40




