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	Program Educational Objectives(PEOs)

	The M. Sc. BIOCHEMISTRY program describe accomplishments that graduates are expected to attain within five to seven years after graduation

	PEO1
	Toapplythefundamentalsoflifescienceswithalltheinterdisciplinaryfields

	PEO2
	To educate the basics of Biochemistry with the need for further innovations in Pharma associated companies

	PEO3
	To demonstrate and expertise the ethical perspectives in all the areas related to Clinical Biochemistry and Food industry

	PEO4
	To have critical thinking, analysis and predicting solutions forthe upliftment of mankind by involving in different researches.

	PEO5
	To equip the domain knowledge for successful career in academics, industry research and other health care associated concerns

	PEO6
	To promote life-long learning so as to face any unexpected hazards to
mankind


	Program Specific Outcomes (PSOs)

	AfterthesuccessfulcompletionofM.Sc.,Biochemistryprogram,thestudents areexpectedto

	PSO1
	To acquire the in depth theoretical and practical knowledge of Biochemistry and the ability to apply the acquired knowledge to provide cost efficient solutions in Biochemistry

	PSO2
	To integrate and apply the techniques of Analytical
 biochemistry, Clinical Biochemistry, Micro and Molecular biology and Basics of bioinformatics

	PSO3
	To learn the technical aspects of existing technologies that help in addressing the biological and medical challenges faced by humankind

	PSO4
	To compare and contrast all the interdisciplinary areas like molecular genetics, microbiology, biotechnology, genetic engineering immunochemistry, enzymology, bioinformatics etc

	PSO5
	To practice an individual to work independently or in groups to carryout research investigations in an efficient manner

	PSO6
	To understand the Biochemical basis of human diseases, protein structure and conformation, regulatory metabolic pathways, drug development, diagnostic and therapeutic mechanisms



	Program Outcomes (POs)

	On successful completion of the M.Sc.Physics program

	PO1
	Todemonstrateacoreknowledgebaseinthetheoryandpracticeofethicaland
modern Biochemistry

	PO2
	To understandthatcommunicationcomprisesattention, listening, responding, and
collectinginformation throughdifferent formats

	PO3
	Todevelopinnovativestrategiesforthechallengesfacedbyhealthcareindustries
andthebiochemical approachestosolvethem

	PO4
	Tolearnandaccomplishtaskswithproficient skillsingroup,toleadtheacademic
integrityandintellect independence

	PO5
	Tomastertheapplicationsofcurrenttoolsforthebesthealthcareand
developmentofBio markets

	PO6
	Tohavetheapplicationofcontemporaryresearchmethods,skillsandtechniques
toconductindependent researchworksinallpossiblefieldsof Biosciences

	PO7
	To recognize and appreciate the ideas of others,promote interdependence with different fields, dissolvedisagreements,harness cognitiveability, andresolvethe
conclusionsingroupsettings

	PO8
	Tohavetheabilityofunderstandingtheissuesofenvironmentalcontextsand
sustainabledevelopments

	PO9
	Topromotetheselfresponsibilitytowardsthesocietywithsocialconcern,
sincerity, involved professionalism, dedication and volunteering in civic participation

	PO10
	Tomotivatetheabilityofengaginginindependenceandlifelonglearningto
updatethecurrent scenario


BHARATHIAR UNIVERSITY:COIMBATORE-641046
M.Sc.BIOCHEMISTRY(Affiliated Colleges)
(For the students admitted during the academic year2023–24 onwards)
	Course Code
	Title of the Course
	Credits
	Hours
	Maximum Marks

	
	
	
	Theory
	Practical
	CIA
	ESE
	Total

	FIRST SEMESTER

	13A
	Paper-I
Biomolecular Chemistry
	4
	5
	-
	25
	75
	100

	13B
	Paper-II Analytical
Biochemistry and Bioinformatics
	4
	5
	-
	25
	75
	100

	13C
	Paper III Enzymes and
Enzyme Technology
	4
	4
	-
	25
	75
	100

	13D
	Paper-IV Cellular Biochemistry
	4
	4
	-
	25
	75
	100

	13E
	Paper-V
Plant Biochemistry and Biotechnology
	4
	4
	-
	25
	75
	100

	
	Practical-I Core Biochemistry
Practical-I
	-
	-
	5
	-
	-
	

	1EA
	Elective–Paper I
	4
	3
	-
	25
	75
	100

	Total
	24
	25
	5
	150
	300
	600

	SECONDSEMESTER

	23A
	Paper-VI
Microbial Biochemistry
	4
	5
	-
	25
	75
	100

	23B
	Paper-VII Immunology
	4
	5
	-
	25
	75
	100

	23C
	Paper-VIII Advanced Clinical Biochemistry
	4
	5
	-
	25
	75
	100

	23D
	Paper-IX Molecular Biology
	4
	5
	-
	25
	75
	100

	23P
	Practical-I Core
Biochemistry Practical I
	4
	-
	5
	25
	75
	100

	2EA
	Elective-Paper II
	4
	5
	-
	25
	75
	100

	
	Summer Training and Industrial visit@
	1
	
	
	25
	
	25

	Total
	25
	25
	5
	175
	450
	625


	THIRD SEMESTER

	33A
	Paper-X Biostatistics  and Research Methodology
	4
	5
	
	25
	75
	100

	33B
	Paper-XI Metabolism     and Metabolic Regulation
	4
	4
	-
	25
	75
	100

	33C
	Paper-XII Genetic Engineering
	4
	4
	-
	25
	75
	100

	33D
	Paper-XIII Endocrinology
	4
	4
	-
	25
	75
	100

	33E
	Paper-XIV Pharmaceutical Chemistry and Neurochemistry
	4
	4
	-
	25
	75
	100

	
	Practical-II Core Biochemistry Practical-II
	-
	-
	4
	
	
	-

	3EA
	Elective-Paper III
	4
	3
	-
	25
	75
	100

	
	Health and Wellness
	1
	2
	
	25
	
	25

	
	
	
	-
	-
	
	-
	

	Total
	25
	26
	4
	150
	450
	625

	FOURTH SEMESTER

	43P
	Practical-II Core Biochemistry Practical-II
	4
	-
	5
	25
	75
	100

	47V
	Project Work
	8
	20
	-
	100
	100
	200
*

	4EP
	Elective-Practical/Project
	4
	-
	5
	25
	75
	100
*

	
	
	
	
	
	
	
	

	Total
	16
	20
	10
	150
	250
	400

	Grand Total
	90
	96
	24
	
	
	2250

	ONLINE COURSES

	
	Swayam-MOOC-Online
course
	2
	
	
	
	
	50

	VALUE ADDED COURSE

	
	Course-1(Optional)
	2
	
	
	
	
	50


· For Project report-50%;Viva-voce-50%[AssessmentofInternalmarksshouldbebasedon Monthly assessment and report by the concerned guide and HOD]
· Includes50/50%continuousinternalassessmentmarksfortheoryandpracticalpapersrespect ively. @ No University Examinations. Only Continuous Internal Assessment (CIA)
*Valueaddedcourse(30-40hours)-extra2creditswouldbegiven(courseisoptional).Thecourseis mandatory and shall be completed within third semester
*SWAYAM–MOOC–onlinecourseshallbeofdurationatleast4weekswithatleast 2 credits. The course shall be mandatory and shall be completed within third semester (i.e., before the beginning of fourth semester).
ListofGroupElectivepapers(CollegescanchooseanyoneoftheGrouppapersas electives)
	Paper
/Sem
	GROUPA
Elective-Cell Culture and Molecular Techniques
	GROUPB
Elective-Computational Molecular Biology
	GROUP C
Elective–Nanoscience

	I
	Plant Tissue Culture
	Computational Molecular Biology
	Fundamentals of Nanoscale Science

	II
	Animal Tissue Culture
	Genomics
	Nanomaterials Synthesis

	III
	Methods in Molecular Biology
	Proteomics
	Characterization and
Application of Nano Materials

	IV
	Elective Practical
	Elective Practical
	Elective Practical



	Coursecode
	13A
	SEMESTER–IPAPERI
BIOMOLECULARCHEMISTRY
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	Basic knowledge  in structure of
biomolecules
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectives ofthiscourse are:
1. This course provides an overview of the macromolecules that are key to all living system. Topics covered include structure, properties and functions of polysaccharides, proteins, lipids and nucleic acids.
2. Thiscourseistodevelopsufficientknowledgeabouthigherorderstructuresi.e. Polysaccharides, proteins, lipids and nucleic acids.
3. Attheendofthiscoursestudentswillbeabletoobtainakeenknowledgeonthe
characterizationofbiologicalmacromolecules.

	

	Learning outcomes: Students will be able to gain the knowledge on biomolecules in terms of structure, properties and their role in biology

	Unit:1
	Polysaccharides
	15hours

	Polysaccharides – occurrence, structure and biological functions of cellulose, chitin, starch and glycogen. A brief account on chitin, fructans, arabinans and galactans.
Occurrence, structure, isolation, purification, properties and biological functions of mucopolysaccharides, bacterial cell wall polysaccharides and blood group antigens. Glycosaminoglycans–structureandbiologicalroleofhyaluronicacid,chondroitinsulfateand
heparin. Sialic acid – structure and significane, proteoglycans. A brief account on glycoproteins and their biological importance.

	

	Unit:2
	Proteins
	14 hours

	Orders of protein structure. Primary structure –determination of aminoacid sequence of proteins. The peptide bond. Secondary structures – α-helix, β-sheet and β-turns. The Ramachandran plot, Pauling and Corey model for fibrous proteins. Reverse turns and super secondary structures. CollagentriplehelixTertiarystructure–αandβdomains.Conformationalpropertiesofsilk
fibroin.Quarternarystructureofproteins.Thestructureofhaemoglobin. Modelsforhaemoglobin allostery.


	Unit:3
	Lipids
	14 hours

	Lipids–Introduction,fate of dietary lipids,simplelipid,compoundlipidsandderivedlipids– structure and functions.
Fattyacids–saturated,unsaturatedandhydroxyfattyacids.Phospholipidsandglycolipids– structure and functions.
Plantandanimalsterols –structureandfunctionsofcholesterol.
Lipidperoxidationandantioxidants.Lipoproteins–classificationandcomposition.

	

	Unit:4
	Nucleicacids
	15hours

	Nucleic acids DNA double helical structure – Watson and Crick model. A, B andZ forms of DNA. Triple and quadruple structures. DNA supercoiling and linking number.
Properties of DNA – buoyant density, viscosity, denaturation and renaturation – The cot curve – Chemical synthesis of DNA. DNA binding motifs in proteins – the basic helix loop helix (bHLH) motif, zinc finger, the leucine zipper and helix-loop helix.
Major classes of RNA – mRNA, rRNA, tRNA, sn RNA, hn RNA – structure and biological functions.RNAbindingmotifsinproteins.Molecularaspectsofprotein-nucleicacidbinding–
directinteractions.Techniquescharacterizingnucleicacid-proteincomplex–gelretardationassay, DNase I footprinting.

	

	Unit:5
	StructuralBiology
	15 hours

	Protein sequences, Basic polypeptide stereochemistry, Protein structure determination by X-ray crystallography. Principles of protein purification, crystallization,
RNA secondary structure prediction and covariation analysis; RNA secondary structure determination methods, RNA structure determination and dynamics by X-ray and NMR, RNA dynamics studies by other biophysical methods.
Structure and organisation of genomes; genome sequencing, assembly, annotation and functional genomics; gene expression and its regulation.
Artificial intelligence-Introduction.AI in structural prediction and protein folding analysis.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars–webinars

	
	TotalLecturehours
	75hours

	TextBook(s)

	1
	LehningerPrinciplesofBiochemistry(7thedition).DavidL.Nelson;MichaelM.Cox,WH
FreemanPublishers, 2017.

	2
	Biochemistry(4thedition).DonaldVoet,JudithG. Voet,JohnWiley&Sons,2011

	3
	Biochemistry(9thEdition).J.M.Berg,J.L.TymoczkoandL.Stryer,W.H.Freeman
Publishers,2019

	4
	P.Kaliraj,T.Devi,HigherEducationforIndustry4.0andTransformationtoEducation5.0,2020

	ReferenceBooks

	1
	TextbookofStructuralBiology(2nd edition).AndersLiljas.WorldScientific,2019.

	2
	Nucleicacidstructureand recognition.Neidle,OxfordUniversityPress, 2002.

	


	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/courses/102/105/102105034/

	2
	https://www.mooc-list.com/course/biochemistry-biomolecules-methods-and-mechanisms-
edx

	


	MappingwithProgrammeOutcomes
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*S-Strong;M-Medium;L-Low
	Coursecode
	13B
	SEMESTER–IPAPER-II
ANALYTICALBIOCHEMISTRYAND BIOINFORMATICS
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	
	4

	Pre-requisite
	Basic knowledge in instrumentation
	Syllabus
Version
	2021-
2022

	Course Objectives:

	Themainobjectivesof thiscourseareto:
1. Attheendofthiscoursestudents willbeable tohaveabasicunderstandingofthetheoretical principles involved in Bioinstrumentation
2. Tohavethepractical skills andtechniquesrequiredinbiochemical analysis
3. Tobecomecompetentinthebasicexperimentaltechniquesofbiochemistry
4. Togainknowledgeinusingsoftwaretechniquesandinternetresourcestohandleand
comparesequenceandstructureinformation,searchdatabasesandInterpret proteinstructure.

	

	Learning outcomes: Students will be able to gain the fundamental aspects of instrumentation provide techniques to obtain invaluable information and their applications in various fields of life sciences.


	Unit:1
	SpectroscopicTechniques
	15hours

	Basic principles, instrumentation and applications of UV, visible and IR spectrophotometers. Electron spin resonance, Nuclear Magnetic Resonance, Mass Spectrometry and its types. Flame Photometry–principlesandapplications.Centrifugationtechniques:Principleandtechniqueof
preparative and analytical centrifugation, differential centrifugation, density gradient centrifugation, ultracentrifuge and its application.

	

	Unit:2
	ChromatographicTechniques
	20 hours

	Principle, technique and applications of paper, TLC, ion-exchange, molecular sieve and adsorption chromatography. Principle, components, limitations and applications of GLC,HPLC and HPTLC
Electrophoresis techniques: Principle and technique of paper, gels – SDS-PAGE. High voltage and discontinuous electrophoresis. Isoelectric focusing.

	


	Unit:3
	RadioandImmunochemical Techniques
	15hours

	X-rays,X-ray diffraction, crystalsand detectors–quantitativeanalysisand applications. ORD and circular dichroism – principles and applications.
Nature and units of radioactivity. Radiochemical methods: basic concepts, counting methods and applications, autoradiography.
Immunochemicaltechniquesanditsapplications:RIA,ELISA,MIT, FISH, CLIA (Chemiluminescence immunoassay)

	

	Unit:4
	BasicsofBioinformatics
	15hours

	Introduction: Objectives, Scope and Challenges of Bioinformatics. Connecting to Internet and WWW. Search Engines. Perl/Bioperl and their applications in Bioinformatics. NCBI and DNA Sequence database (GenBank). Alignments: Pairwise (FASTA,BLAST) and multiple alignments (CLUSTALW/X). Phylogenetic analysis (PHYLIP and tree building tools).
Artificial intelligence and Machine learning-Introduction, Tools, Challenges and application in Biological sciences and future aspects.

	

	Unit:5
	GenomeandProtein Database
	13hours

	GenomeDatabases.ProteinSequence(Swissprot/UniprotKB)andStructure(PDB)databases. Structure
prediction
(Secondary
and
Tertiary).
Protein
Structure
visualization
tools
(Rasmol/Pymol).Genomics, Proteomics and transcriptomics. Protein expression profiling.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars–webinars

	

	
	TotalLecturehours
	75hours

	

	TextBook(s)

	1
	Principlesandtechniquesofbiochemistryandmolecularbiology(8thEdition)Wilson and Walkers Cambridge University Press, 2018.

	2
	Bioinformatics–concepts, skillsandapplications 1stedition.S.C.Rastogietal.,CBS
publishers,2003

	3
	Introductiontobioinformatics1stedition–S.Sundararajan,R.Balaji,Himalya publishing
house,1st edition,2002

	4
	P.Kaliraj,T.Devi,HigherEducationforIndustry4.0andTransformationtoEducation5.0,2020

	

	ReferenceBooks

	1
	Analyticalbiochemistry–D.J.HomieandH.Peck.Longmangroup–RastogicCBS
publishers,1stedition,2003.

	2
	Discoveringgenomics,proteomicsandbioinformatics–Campbell,Heyer,ColdSpring
HarborLaboratoryPress,2002

	


	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/courses/102/103/102103044/

	2
	https://swayam.gov.in/nd1_noc20_bt10/preview

	3
	http://www.dypatil.edu/schools/biotech-and-bioinformatics/swayam-nptel-local-chapter/

	4
	http://www.ncbi.nlm.nih.gov/genbank
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*S-Strong;M-Medium;L-Low
	Coursecode
	13C
	SEMESTER–IPAPER-III ENZYMESANDENZYME
TECHNOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	Basic knowledge in Enzymology
	Syllabus
Version
	2021-
2022

	Course Objectives:

	Themainobjectivesof thiscourseareto:
1. Demonstrateanunderstandingofthekineticsofenzyme-catalysedreactions
2. Describehowenzymescanbeusedin thelaboratoryand industrially.
3. Demonstrateanunderstandingofthemechanismofenzyme action.
4. Demonstrateacriticalappreciationofthepreparationanduseofimmobilised enzymes

	

	Learning outcomes: Students will be able to gain knowledge of the fundamental aspects of enzymes and their key role in cellular energy management. They will be able to understand consequences of deficiency of these enzymes.

	

	Unit:1
	Outline of Enzymes
	10hours

	Enzymes- Introduction, Classification ofenzymes, Factors affecting enzyme activity. Activesite- Definition: investigations of active site structure, Trapping ES complex, use of substrate analogues. Modification by sing chemicals procedures, enzyme modification by treatment with proteases, enzyme modification by site directed mutagenesis. Isoenzymes, Multi-enzyme complex.

	

	Unit:2
	Enzyme Catalysis
	10hours

	Acid base catalysis, covalent catalysis, Mechanisms of reaction catalyzed by enzyme lysozyme, chymotrypsim.Metalactivated,enzymes&metaloEnzyme.Roleofmetalionsinmechanism-
carbonic anhydrase, superoxide dismutase, carboxy peptidase, Coenzymes and cofactors in enzyme catalysed reaction.

	

	Unit:3
	Enzyme Kinetics
	10hours

	MMKinetics,LBplot, Eadie- Hofsteeplot and Hanesplot.Allostericenzymes –Co-operativity, Hill plot, K & V series of Enzyme. R & T states. Bi substrate reaction. Concerted, Sequential Enzyme & enzyme inhibition - Types & kinetic differentiation of competitive, uncompetitive, non-competitive inhibitions. Allosteric inhibition and regulation.

	


	Unit:4
	Enzymes and its Application
	15hours

	Application of enzymes in industry; Industrial scale enzyme extraction, purification and stabilization. Industrial application of carbohydrases, proteolytic enzyme, lignocellulose degrading enzyme, pectin and pectic enzyme. Enzyme in animal nutrition.
Non - catalytic industrial proteins, Animal & microbial proteins. Sweet and taste modifying proteins. Application of enzymes in food Industry. Ribozyme, abzyme.

	

	Unit:5
	Immobilised Enzymes
	13hours

	Immobilisedenzymes-Techniquesofimmobilizationandapplicationsofimmobilizedenzyme. Role of enzymes in diagnostic and therapeutic applications.
Biosensors:calorimetricbiosensors:potentiometricbiosensors:Amperometricbiosensors: immunosensors.
ApplicationsofMonoclonalantibodies.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expertlectures,onlineseminars–webinars

	
	TotalLecturehours
	60hours

	TextBook(s)

	1
	MolecularEnzymology(TertiaryLevelBiology) byChristopherW.Wharton; Springer2013

	2
	Enzymes:Biochemistry,Biotechnology,ClinicalChemistry,PalmerT.andBonnerP.
HorwoodPublishingLtd.,UnitedKingdom2007.

	3
	HandbookofEnzymetechnology3rdedition–Weisman,PrinticeHall.

	

	ReferenceBooks

	1
	FundamentalsandApplicationofNewBioproductionSystems(AdvancesinBiochemical
Engineering/Biotechnology).An-PingZeng;Publisher:Springer2016.

	2
	Enzymekinetics.Amodernapproach–Marangoni, JohnWiley,2002

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/courses/102/102/102102033/

	2
	https://swayam.gov.in/nd2_cec20_bt20/preview

	3
	https://www.ebi.ac.uk/training/online/course/enzymes-uniprot
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*S-Strong;M-Medium;L-Low
	Coursecode
	13D
	SEMESTER–IPAPER-IV
CELLULAR BIOCHEMISTRY
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	Knowledge about Cell organelles and
Their functions
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesof thiscourseareto:
1. Demonstrateanunderstandingofthemembrane modelsandmembranetransport.
2. Demonstrateanunderstandingofthemajortypesoflivingorganismsandthecharacteristics of and fundamental differences in their body plans/organisation and functions
3. Demonstrateanunderstandingofthevarioustypesofmicrofilaments andmicrotubules.
4. Demonstrateanunderstandingofthestructuresandfunctionsofthemajorcellandtissue types of higher animals, particularly humans.
5. Demonstrateanunderstandingofthecellcycle,itscontrolthroughapoptosis,andexplosion
ofcancer andits mechanism.

	Learning Outcomes: Students able to understand the structural-functional relationships of proteins, lipids, nucleic acids, and carbohydrates, as well as their synthesis and regulation at epigenetic, transcriptional, translational, and post-translational levels 

	

	Unit:1
	MembraneBilayers
	10hours

	Membranebilayer-Models,Membranelipids-fluidity,Asymmetryphasetransition,Liposomes. Membrane proteins - Types, Orientation, Mobility - Experiments, flippases, proteins or RBC membrane, Bacteriorhodopsin, Porins-aquaporin. RBC ghosts, solubilisation of proteins, lipid anchored proteins Carbohydrates - cell surface carbohydrates – Lectins.

	

	Unit:2
	MembraneTransports
	15hours

	Membrane transport - Overview, Passive diffusion, Facilitated diffusion in erythrocytes, Carriers and Ion - Channels. Ion cone. gradients. Uniporter Catalyzed transport. Active transport systems. Transport process driven by ATP - Ion Pumps :-Calcium ATP ase; Na+K+ATPase; Mechanism, Gastric H+K+ ATP ase, ATP ases that transport peptides and drugs.
ABC superfamily - Bacterial PM permeases, Mammalian MDR proteins: Transport process driven by light and ion gradients. Co-transport by Symporters and antiporters,Group translocation Osmosis and Receptor mediated endocytosis.

	


	Unit:3
	MitochondrialSystem
	10 hours

	Mitochondria - Reduction potentials, electron transport chain Overview, Complexes, Q-cycle, Cyt.C oxidasecomplex,TranslocationofProtonsandtheestablishmentofa proton,motiveforce, Machinery for ATP formation. Chemi-osmotic mechanism, ATP Synthase Experiments, InhibitorsandUncouplersofoxidativephosphorylation.Microfilaments-Actin–Structures,
Assembly, Myosin. Microtubules - Organisation and dynamics, Kinesin and dynein. Striated muscle - structure, excitation - contraction.

	

	Unit:4
	CellMatrixand Signaling
	13hours

	Cell - matrix adhesion, metallo proteinase types and its importance. Cell-Cell, interaction:- ECM; Collagen, hyaluronan&proteolycans, laminin, integrins, adeponectin and fibronectins.
Cell-Celladjunction:Specialisedjunctions--Desmosomes,Gapjunctions,-Cadherins- Connexins.Cell-Cellsignaling-Signalingmolecules andtheir receptors:functionsofcell surface
receptors, pathways of intracellular signal transduction, second messengers - G -protein coupled receptors, receptor tyrosine kinases, Ras, MAP kinases, PEP-CK.

	

	Unit:5
	SubcellularOrganellesandCell Cycle
	10 hours

	Subcellularorganelles–structureandbiochemicalfunctionsofER,Lysosomes,Chloroplast and Golgi apparatus
CellCycle:Overviewanditsphases.Regulationofcellcycleandregulatoryproteins(Cyclins
andCDKCs).StudiesoffrogoocytematurationandthediscoveryofCyclins.Cellcyclecontrol and check points in yest and mamalian cells.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars–webinars

	

	
	TotalLecturehours
	60hours

	

	TextBook(s)

	1
	Molecularcell biology8thedition-Lodish,Berketal.,FreemanandCo.,2016

	2
	MolecularBiologyoftheGene,7thedition,JamesD.Watson,A.BakerTania,P.Bell Stephen, Gann Alexander, Levine Michael and Losick Richard, Pearson Education. 2017

	3
	MolecularBiologyoftheCell,6thedition,BruceAlberts,AlexanderD.Johnson,Julian Lewis, W. W. Norton & Company., 2014

	

	ReferenceBooks

	1
	Biology,8thedition,Campbell,N.A.andReeceJ.B.,PearsonBenjaminCummings,San Francisco 2008.

	2
	Raven Biology, 12th edition, Raven, P.H., Johnson, G.B., Mason, K.A., Losos, J., Singer, S. McGraw Hill Education, St. Louis. 2018.

	


	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/courses/102/103/102103012/

	2
	https://swayam.gov.in/nd2_cec19_bt12/preview

	3
	https://www.edx.org/learn/cellular-biology
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	Coursecode
	13E
	SEMESTER – I PAPER-V PLANTBIOCHEMISTRYAND
BIOTECHNOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	Basicfactsaboutthebiochemistryof
plants
	Syllabus
Version
	2021-
2022

	Course Objectives:

	The main objectives of this course are to:
1. Toobtainknowledgeonproductionoftransgenic plants.
2. Tounderstandthefunctionsand regulationsofmajorbiosyntheticpathways ofplants.
3. Tobecomefamiliarwiththeexcitingtopicsinplantbiologyresearch.

	

	Learning outcomes: 

Students will be able to gain knowledge on physiological aspects of plants, acquaint with tissue culture techniques, production of secondary metabolites in response to stress condition and their applications.

	

	Unit:1
	Photo System
	10hours

	Photosynthesis – photosynthetic apparatus; organisation of thylakoid; role of chlorphylls, carotenoids and other photosynthetic pigments; light absorption and energy conservation. Light – propertiesofbothparticleandwave;lightabsorbedbypigmentmolecules;thereactioncentre
complex. The photo systems I and II. Electron transport pathways in chloroplast membranes. ATP synthesis in chloroplasts; cyclic and noncyclic photophosphorylation.

	

	Unit:2
	Plant Metabolism
	10 hours

	Carbon reactions in C3, C4 and CAM plants - Calvin cycle; Hatch-Slack pathway. Photorespiration: role of photorespiration in plants; biochemical basis of PR pathway – C2 cycle; pathways of glucose oxidation in plants; starch biosynthesis and degradation; metabolic transport betweenorganelles;Overviewoflipidandproteinmetabolisminplants;bioluminescencein
Gonyaulax

	

	Unit:3
	Plants and Nitrogen Cycle
	10hours

	Nitrogenfixation–symbioticandnon-symbiotic.Symbioticnitrogenfixationinlegumesby Rhizobia–biochemistryandmolecularbiologyofnitrogenfixation–enzymologyofnitrogen


	fixation;Nitrogenmetabolism-Nitrateandammoniumassimilation,regulationof nifandnod genesofnitrogenfixation.Interactionbetweennitrateassimilationandcarbonmetabolism.
Sulphur chemistry and functions; reductive sulfate assimilation pathway. Synthesis and function of glutathione and its derivatives.

	

	Unit:4
	PlantGenomics
	15hours

	Structure of plant genes. Organisation of plant chromatin. The nuclear, chloroplast and mitochondrial genomes. Interaction between nuclear and organellar genome. Biosynthesis of organelles – development of chloroplast and plastids. Gene transfer to plants; Agrobacterium mediatedtransformation–Tiplasmids.Riplasmids.DirectDNAtransfertoplants–protoplast
transformation. Plant viruses as vectors – CaMV, Gemini viruses, RNA viruses (TMV, potato virus X) as vectors. Advantages and uses of transgenic plants.

	

	Unit:5
	Plant Cell andTissueCulture
	13 hours

	Plant cell and tissue cultute. Tissue culture media – composition and preparation. Micropropagation; somoclonal variation. Callus. Protoplast culture - isolation and purification of protoplasts. Protoplast fusion; genetic modification of protoplasts. Anther, pollen and ovary cultureforproductionofhaploidplantsandhomozygouslines.Usesofhaploidsinplant
breeding.Selectionofhybrid cellsand regenerationofhybridplants,cybrids. Usesofplant tissue culture.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars–webinars

	

	
	TotalLecturehours
	60hours

	TextBook(s)

	1
	Plant Physiologyand Development – Taiz, L., Zeiger, E., Moller, I.M., Murphy, A., Sinclair Associates.2015.

	2
	PlantBiotechnology.TheGeneticManipulationofPlants-Slater,A.,Scott,N.W.,Fowler,
M.R.OxfordUniversityPress. 2016.

	3
	LehningerPrinciplesofBiochemistry(7thedition).DavidL.Nelson;MichaelM.Cox,WH
FreemanPublishers, 2017.

	

	ReferenceBooks

	1
	PlantBiochemistryandMolecularBiology,Lea,P.J.andLeagood,R.C. JohnWileyandSons
Ltd.,NewJersey,1999.

	2
	Plants,genesandcropbiotechnology2ndedition–Chrispeelsetal.,JonesandBartlett,2002

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/courses/102/103/102103016/

	2
	https://swayam.gov.in/nd2_cec20_bt01/preview
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 SHAPE  \* MERGEFORMAT 



	Coursecode
	23A
	SEMESTER – II PAPER VI MICROBIALBIOCHEMISTRY
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	Fundamentals of microbial techniques
	Syllabus
Version
	20-21

	CourseObjectives:

	Themainobjectives ofthis courseareto:
1. Understandthebasicprinciplesofmetabolicprocesseswithinthecell.
2. Gaintheoreticalknowledgeaboutthefermentationtechniquesandthesynthesisofintermediary components.
3. Acquiretheoretical knowledgeonbioprocesstechnology.
4. Gaininsightonmicrobialproductionoffermentedproducts.
5. Obtainknowledgeonthe invitro cultivation ofcells.

	Learning outcomes: Students can able to understand the molecular and structural unity of microbial life, explaining how this diversity is generated and perpetuated and how it allows microbes to thrive in so many different environmental niches. Gain knowledge of how genetics and biochemistry are used to elucidate the organization and fun
[image: image3]ction of microorganisms.



	Unit:1
	MicrobialGrowthAndMetabolism
	15hours

	Transport of sugars into bacterial cell – the bacterial phosphotransferase system. Growth – balanced and unbalanced; measurement of growth; continuous culture, fed batch culture; growth and environment; growth cycle of bacterial culture; growth of single cells – cell cycle. Energy yielding metabolism–carbohydrates–EMP,HMP,TCA–importanceinbacteria.

Phosphoketolasepathway,EDpathway, characteristics ofelectrontransportinbacteria

	

	Unit:2
	Fermentations
	15 hours

	Fermentations: alcoholic fermentation, propionic acid, formic acid, butyric acid and lactic acid fermentation; oxidation of aliphatic and aromatic hydrocarbons; metabolism of one carbon and twocarboncompounds.Aminoacidbiosynthesis;biosynthesisofcellwall–peptidoglycan,


	teichoicacid,lipids;biosynthesisofstraightandbranchedchainfattyacids,unsaturatedfatty
acids and cyclopropane fatty acids. Synthesis of triacylglycerols, phospholipids, glycolipids and polyisoprenoids. Metabolism of purines and pyrimidines

	

	Unit:3
	Bioprocesstechnology
	13 hours

	Bioprocess technology – screening for industrially important microbes, strain improvement for better yield; design of fermenter- parts of the fermenter and their functions; types of fermentation processes. Analysis of batch and continuous bioreactions; stability of microbial reactors; Tower fermenter; air lift fermenter; specialized bioreactors; solid substrate fermentation and media formulation.Inoculaprepation; Recoveryandpurification ofproducts;monitoringof downstream
processing.

	

	Unit:4
	Microbialproducts
	15hours

	Microbial products – production of organic acids – source, production of microbial process, recovery and applications. Production of organic acids – source, recovery and uses of citric acid and lactic acid. Production of antibiotics – source, production, recovery and uses of penicillin, tetracycline,amoxicillin.Productionofbioinsecticidesfrombacteriaandfungi;productionof
bacterialandfungalpolysaccharides; commercial productionofxanthan gum.

	

	Unit:5
	Infectionsand microbes
	15hours

	Pathophysiology of Infectious microbes (Biochemical and Molecular trigerring). Bacteria- TB, UTI. Virus- Swine flu, Ebola. Fungus- Candidiasis, Aflatoxicosis. Parasite- Malaria, Dengu. Modifications of host metabolism by viral and bacterial pathogens. Endocrine and metabolic aspects of the COVID-19 pandemic.

	

	
	ContemporaryIssues
	

	Expertlectures,onlineseminars–webinars
2 hours

	

	
	TotalLecturehours
	75 hours

	

	TextBook(s)

	1
	Microbialbiotechnology –Alexanderetal.,-W.H.FreemanPublishers,1995

	2
	Biologyofmicroorgansisms–Madiganet al.,-PrinticeHall, 2002

	3
	Biochemistryofbacterialgrowth–Mandelstram,BlackwellScientificPublishers

	4
	Principlesoffermentationtechnology2ndedition–Stanburyetal.,PergamonPublishers,
1995

	5
	Conceptsinbiotechnology–Balasubramanianetal.,UniversitiesPress(India)Ltd.,2004

	


	ReferenceBooks

	1
	Basicbiotechnology2ndedition–Ratledge,KristiansenCambridgeUniversityPress,2001

	2
	Elementsofbiotechnology–Gupta,Rastogi Publication,1998

	3
	Bioprocessengineering–basicconcepts2ndediton–Schuler,Karg,PrinticeHall,2001

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://onlinecourses.swayam2.ac.in/cec20_ag09/preview

	2
	https|://onlinecourses.swayam2.ac.in/cec20_bt14/preview
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*S-Strong;M-Medium;L-Low
	Coursecode
	23B
	SEMESTER – II
PAPER–VII IMMUNOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	FundamentalsofImmunesystem
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectives ofthiscourseare
1. Keyknowledgeaboutthelymphoidorgansand theirproducts.
2. Improvethedevelopmentofantibodies andtheirdetection.
3. Understandingabouttheimmunecellreceptors.
4. Significantknowledgedevelopment inoverexpressionofimmunesystem.
5. Detailedstudyontheimmunological disordersof lifethreateningdiseases.

	

	Learning Outcomes: Exhibit a broad and coherent body of knowledge of how immune cells and molecules cooperate to maintain health, including an integrated understanding of the immune system's role in both the cause and cure of disease.  

	Unit:1
	Immunesystem
	10hours

	History of Immunology and Immune system.Primary and Secondary lymphoid organs and cells. Experimental Animal Models: inbred strains, SCID mice, nude, knockout mice. hemolytic plaque assay.Cellsoftheimmunesystem:haematopoiesis.haematopoieticgrowthfactors.Regulationof
haematorpoiesis,clinicalusesofstemcells.Leucopoiesis

	

	Unit:2
	Immunoglobulins
	15 hours

	Antigens : Factor influencing immunogencity B cell epitopes, T cell epitopes, Haptens : Mitogens, adjuvant technology; Immunoglobulins: domains classes and biologically active antigenic determinants on lmmunoglobulins. Immunoglobulins superfamily, Monoclonal Antibodies and its applications. Immunoglobulin genes - Multigene family, antibody diversity, expression of immunoglobulin genes. MHC: Organization, MHC molecules and genes, Cellular distribution, regulation of MHC and immune responsiveness. MHC and disease. Antigen processing and
presentation.

	


	Unit:3
	ComplementActivation
	15 hours

	Complement Activation: Pathways, regulation of complement system, Biological consequence of complement activation, complement deficiencies. Cytokines: IL, IFN, TNF, CSF, Cytokine,
receptors,Cytokineantagonists, Cytokines related diseases. B&T cell maturation, activation, proliferation & differentiation. Nutritional influences on Immunogenicity.

	

	Unit:4
	Hypersensitivityreactions
	16 hours

	Hypersensitivity reactions - Type I, II, III & IV. Hypersensitivity disease. Cell mediated immunity: CTL mediated cytotoxicity, NK cell mediated toxicity. Delayed type hypersensitivity. Immunological tolerance. Vaccines: Active and passive immunization, whole organism vaccines, recombinantvectorvaccines,DNAvaccines,Syntheticpeptidevaccines,multivalentsub-units
vaccines.Immunodeficiencydiseases.

	

	Unit:5
	Autoimmunity
	17 hours

	Autoimmunity: Autoimmune disease in human, animal models, mechanism for induction of autoimmunity, Therapy. Transplantation immunology: clinical manifestation, therapy and bone- marrow transplants. organ-transplants. Cancer immunology: Tumor antigens, immune response to tumors, tumor evasion, Cancer immuno therapy. AIDS: Structure of HIV, destruction of T cells, immunological symptoms of AIDS. AIDS vaccine, gene therapy for treatment.

	

	
	ContemporaryIssues
	

	Expertlectures,onlineseminars–webinars
2 hours

	
	TotalLecturehours
	75 hours

	TextBook(s)

	1
	Kubyimmunology4thedition–Goldsbyetal.,FreemanandCo.2013

	2
	ImmunologyV-Theimmunesystem inhealthanddisease.JanewayJr.PaulTravelsandCo.,
2001

	3
	Immunology3rdedition–Roitt etal.,Mosbypublishers2001

	4
	Immunology4thedition-Zubay,W.M.C.Brownpublishers,1992

	5
	TextbookofImmunology-APaul2018

	

	ReferenceBooks

	1
	Cellularandmolecularimmunology2ndeditionAbbasetal.,W.B.Saunders 2000

	2
	CellularandMolecularImmunology7th Edition,AbulK,2011

	3
	IntroductiontoMedical immunology4thedition,Virella, MarcelDekkerLtd.,1999

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://onlinecourses.nptel.ac.in/noc20_bt43/preview
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*S-Strong;M-Medium;L-Low
	Coursecode
	23C
	SEMESTER–IIPAPER–VIII ADVANCED CLINICAL
BIOCHEMISTRY
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	FundamentalsofClinicalBiochemistry
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesof thiscourseareto:
1. Understandthephysiologicalandclinical importanceofHbanditsdisorders..
2. Gaindetailedknowledgeonthebiologicalsamplecollectionanditsinterpretation.
3. Understandtheimportanceof enzymesindiagnosisof diseases.
4. Obtainclinical Knowledgeonphysiologicalorgansanditsrelateddisordes.
5. Haveandepthideaononcologicaspectsandanti- oxidants.

	

	Learning Outcomes: Students can gain knowledge in critical evaluation of biochemical tests, interpretation of complex data, and the application of analytical techniques to diagnose and manage diseases

	Unit:1
	Specimencollectionandprocessing
	15hours

	Specimen collection and processing:- Collection of blood vein puncture, collection with syringe, collection with evacuated tube, skin puncture, arterial puncture and anticoagulants. Collection of urine:- Timed urine specimens, urine preservatives. Test for urinary compounds. Clinical significance of urinary components with reference tosugars, proteins,ketonebodies, bilirubinand porphyrins. CSF:- Composition and collection ,chemical examination and infections, spinal cord infections. Amniotic fluid:- Origin, collection, composition and analysis of amniotic fluid.
Artificial intelligence andMachine learning in maintainingelectronic health record data.

	

	Unit:2
	Serologyand hematology
	13 hours

	Serology and hematology :- C- reactive protein test, immunological test for pregnancy. Rheumatoid arthritis (RA) test. ESR., Coagulation test, Prothrombin test. Hemoglobin: Normaland abnormal Hb, Separation of hemoglobin. Thalasemia, Hemoglobinopathies. Erythrocyte
metabolicpathways,Disordersoferythrocytemetabolicpathways,.Porphyrinsandporphyrias.
AI in clinical trial design & patient recruitment

Predictive analytics for drug safety & efficacy.AI in electronic health records (EHR) & real-world evidence


	Unit:3
	Clinical Enzymology and Endocrinology
	15hours

	Clinical enzymology and endocrinology:- Principles ofdiagnostic enzymology - Factors affecting enzymelevelsinblood.Principle,assay,andclinicalsignificanceoftransaminases,creatine kinase, lactate, Dehydrogenase, phosphatases, isocitrate dehydrogenase, 5’nucleotidase, gamma – glutamyltransferase,amylase,lipase,trypsin,chymotrypsin,cholineesterase,glutamatedehydrogenase, glucose -6-phosphate dehydrogenase and ceruloplasmin. Enzyme pattern in diseases:-Myocardialinfarction,hepatobiliarydiseases.Overviewofclinicalsignificanceof steroid, protein and thyroid hormones. (Experimental details not required).

	

	Unit:4
	Liver Function  Test and Related Disorders
	12 hours

	Liver function test and related disorders:-Jaundice ,cirrhosis, hepatitis, fatty liver and gall stones. Renal function test and related disorder:- Acute renal failure.glomerular disease,tubular diseases, analysisofurinarycalculi.Gastricandpancreaticfunctiontest.Hyperandhypolipoproteinemias
And diagnostic test for lipoprotein disorders.

	

	Unit:5
	Oncology
	17 hours

	Oncology: Definition and types of Cancer (Carcinoma, sarcoma, melanoma etc..). Prevalent cancers: Colorectal, Lung, Breast and Blood cancers. Properties of cancer cells. Genetic basis of cancer: Oncogenes, Antioncogens and Tumor suppressor genes. Viral oncogenes. Carcinogens and teratogens. Molecular diagnosis of Cancer: PCR and RFLP based methods. Tumor Markers such as CA125, CEA, AFP, HCG, Triple (ER/PR/HER2) negative breast cancer markers, BRAC genes. Stem Cell Banking.
Free radicals in diseases:- Introduction , Types of free radicals. Free radical induced lipid peroxidation and antioxidants ( Enzymic – SOD, Glutathione peroxidase, Glutathione reductase; Non Enzymic-Ascorbic acid, Tocopherol, Reduced Glutathione .

	

	
	ContemporaryIssues
	

	Expertlectures,onlineseminars–webinars
2 hours

	

	
	TotalLecturehours
	75 hours

	

	TextBook(s)

	1
	FundamentalsofClinicalChemistry–Teitz,W.B.Saunderscompany,2014

	2
	Clinicalchemistryindiagnosisandtreatment6thedition–Mayne,ELBSPublications,1994

	3
	Practicalclinicalbiochemistry,volumeIandII,5thedition –Varleyet.al.,CBSPublishers, 1980

	4
	Teitztextbookofclinicalbiochemistry3rdedition–Burtisetal.,WilliamHeinmann medical books, Ltd., 1999

	


	ReferenceBooks

	1
	Clinicalbiochemistry–Metabolicandclinicalaspects, PearsonProfessionalLtd.1995

	2
	Clinicalchemistry5thedition–Mosby,Marshall,2004

	3
	Harrison’sPrinciplesofinternalmedicineVol.Iand II.14thedition,McGrawHill2012

	4
	ClinicalBiochemistry-AllanGAWMichaelJ,anillustratedColourText,5thEdition,2013

	

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://onlinecourses.swayam2.ac.in/cec20_ago1/preview

	2
	https://onlinecourses.swayam2.ac.in/sc01_ago1/preview
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*S-Strong;M-Medium;L-Low
	Coursecode
	23D
	SEMESTER–IIPAPER-IX MOLECULARBIOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	BasicsofMolecularBiology
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesof thiscourseareto:
1. Gainknowledgeonstructuralorganizationofeukaryoticchromosomes.
2. Understandthemolecularmechanismofreplication ofrecombination.
3. Haveknowledgeabout theeukaryoticandprokaryotictranscription process.
4. ObtainknowledgeregardingRNAprocessingandregulation.
5. Understandaboutthetranscriptionalprocessingunits

	

	Learning Outcomes : Students are able  to demonstrate a deep understanding of biological processes at the molecular level, including the central dogma of biology, gene expression, and the molecular mechanisms underlying cellular functions.

	Unit:1
	MolecularStructureOf GenesAnd Chromosomes
	15hours

	Molecular structure of genes and chromosomes; molecular definition of gene – pro and eukaryotic transcription units. Chromosomal organization of genes and non-coding DNA – protein coding genes. Tandemly repeated genes, single sequence DNA. Mobile DNA – mobileelements. Bacterial insertion sequence, bacterial transposons, viral retrotransposons, non-viral retrotransposons. Structural organization of eukaryotic chromosomes – histone proteins,
chromatin.Functionalelements ofeukaryoticchromosomes.Mutations– types.

	

	Unit:2
	DNAreplication
	14 hours

	DNA replication, repair and recombination. General features of chromosomal replication. DNA replication machinery – eukaryotes and prokaryotes. Role of topoisomerases in DNA replication. DNAdamageandrepair–alltypes.Recombination–Holliday model,RecBCDenzyme,RecA
protein,Messelsonmodel,sitespecificrecombination

	


	Unit:3
	Prokaryotictranscription
	18hours

	Prokaryotic transcription – initiation, elongation and termination (rho dependent and rho independent). Lac operon and trp operon. Transcriptional control of gene expression. Overviewof eukaryotic gene control and RNA polymerases. Regulatory sequences in protein coding genes –TATAbox,initiators,proximalelements,distantenhancersites.Transcriptioninitiationby
RNA polymerase II, I and III. Regulation of transcription – factor control, Antisense RNA. Mitochondrial and chloroplast DNA – transcription by organelle specific RNA polymerases

	

	Unit:4
	PostRNAtranscriptionalgenecontrol
	13 hours

	Post RNA transcriptional gene control. Processing of eukaryotic pre mRNA, hnRNA proteins, Si RNA, RNA binding motifs, splicing, snRNA, spliceosome. RNA editing, macromolecular transport across the nuclear envelope. Nuclear pore complex, cytoplasmic polyadenylation,
degradationofmRNA,regulationof processingofrRNAandtRNA

	

	Unit:5
	Geneticcode
	13 hours

	Genetic code – wobble hypothesis. Protein sorting and targeting of mitochondria and chloroplast proteins. Synthesis and targeting of peroxisomal proteins. Overview of secretory pathway. Translocation of secretory products across ER membrane. Insertion of proteins into ER membrane. Posttranslational modification – protein glycosylation in ER and Golgi complex. Receptor mediated endocytosis.

	

	
	ContemporaryIssues
	

	Expertlectures,onlineseminars–webinars
2 hours

	

	
	TotalLecturehours
	75 hours

	

	TextBook(s)

	1
	Advancedmolecularbiology–Twyman, Vivapublication, 1998

	2
	GenesVIII–Lewin,PrinticeHall,2004

	3
	Molecularbiologyofthecell4thedition–Albertsetal.,GarlandSciencePublications, 2002

	4
	Molecularbiologyofthe gene5thedition– Watson, PearsonEducation, 2004

	5
	TheCell-AMolecularApproachGeoffreyCooper,RobertEHarsman,3rdeditionASM Press 2004

	

	ReferenceBooks

	1
	Molecularcell biology5thedition–FreemanPublishers, 2003

	2
	MolecularCell BiologyEighthEditionHarveyLodishBaltimoreet.al.,2010

	


	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://onlinecourse,swayam2.ac.in/cec20_ma13/preview

	2
	https:onlinecourse.nptel.ac.in/noc20_bt32/preview
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*S-Strong;M-Medium;L-Low
	Coursecode
	23P
	SEMESTER I AND II
CORE BIOCHEMISTRYPRACTICALS–I
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	-
	-
	4
	4

	Pre-requisite
	Basicanalytical skills
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesof thiscourseareto:
1. Knowledgeonstructuralorganizationofeukaryoticchromosomes.
2. Understandthemolecularmechanismofreplication ofrecombination.
3. Knowledgeaboutthe eukaryoticandprokaryotictranscription process.
4. ObtainknowledgeregardingRNAprocessingandregulation.
5. Understandaboutthetranscriptionalprocessing ofitsinvolvingsubcellularorganelle

	Learning Outcomes: Students able to gain knowledge on structural organization and transcription process of eukaryotic and prokaryotic chromosomes. Understand the molecular mechanism of replication of recombination

	

	Unit:1
	Clinical Biochemistry
	30Hours

	1. Assayoftheactivityofthefollowingserumenzymes:(anyfour)
a)LDHb)Acidphosphatasec)Alkalinephosphatased)Aspartateaminotransferasee)Alanine amino transferase f) Creatine kinase g) Superoxide dismutase h) glutathione peroxidase
2. DeterminationofthefollowingfromUrine/Serum a)Chlorideb)Calcium c)Magnesium
3. Estimation ofalbumin
4. Estimationofthiobarbituricacidreactivesubstances (TBARS)inserum
5. Estimationofglucose,proteinandchloridein serum

	Unit:2
	GeneticEngineering AndMolecular Biology
(Demonstration)
	8Hours

	6. AgarosegelelectrophoresisofDNA
7. Preparationof competentE.coli–Transformation
8. PlasmidDNAisolation fromE.coli degradationof mRNA

	


	Unit:3
	Immunology(Demonstration)
	7 Hours

	9. Immunodiffusion–singleradialanddouble diffusion
10. Immunoelectrophoresis
11. Rocketimmunoelectrophoresis
12. Agglutinationantibodies
13. Identifyingblood groupandRhtyping

	Umit:4
	Separationtechniques
	
	15 hours

	14. Separationofaminoacidsbypaperchromatography–circular, ascendinganddescending
15. Separationofaminoacids/lipids/sugarsbyTLC
16. Separationofplantpigmentsbycolumnchromatography

	Unit:5
	Bioinformatics
	
	13 hours

	17. SequenceandStructuralDatabase
18. BLASTandClustalW
19. GenePredictionusingGenMarkandGenScan

	

	
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	
	TotalLecturehours
	75 Hours

	TextBook(s)

	1
	ExperimentalProseduresinLifeSciencesS.RajanR.SelviChristyCBS Publishers&Distributors Ltd.

	2
	Laboratorymanual inbiochemistrybyJ.Jayaraman,WileyEasternPublishers

	3
	Laboratorymanual inBiochemistrybyPattabiraman

	ReferenceBooks

	1
	DavidT.Plummer,Anintroductiontopracticalbiochemistry.3rdEdition.McGrawHill Publishing Company Ltd

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://nptel.ac.in/courses/106/105/106105166/
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*S-Strong;M-Medium;L-Low

 SHAPE  \* MERGEFORMAT 



	Coursecode
	33A
	SEMESTER-IIIPAPER–X
BIOSTATISTICSANDRESEARCH METHODOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	FundamentalsofBasicMathematics
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesof thiscourseareto:
1. Toprovideknowledgeandskillsforunderstandingtheroleof statistics in research.
2. Todevelopskills inthebasicmethodsofdatagatheringand analysis.
3. Toprovidesufficient backgroundtointerpretthe statistical results inresearch
4. Todevelopasoundknowledgeofprobabilityandprobabilitydistributionstosupport further studies in statistics and operations research.

	Learning Outcomes: Students can able to gain knowledge on conducting survey and data interpretation and to develop skill in identification of research problem, thesis writing and publication  to provide in journal.

	

	Unit:1
	ResearchMethodology
	15--hours

	Organising a statistical survey - Planning and executing the survey. Source of data - Primary and secondary data, Collection -- observation; interview; enquiry forms, questionnaire schedule and check list. Classification and tabulation of data. Diagrammatic & graphic presentation of data.
Thesis writing, Publication in a scientific journal, Preparation of Abstract and manuscript. Research problem, research design, preparation for a research and funding agencies. Bioethics& Biosafety, IPR & Patenting.
Fundingagencies-NationalandInternationalagencies.

	

	Unit:2
	MeasuresOfCentralTendency
	15--hours

	Measures of central tendency; arithmetic mean, median, mode, quartiles, deciles and percentiles. Measures of variation: range, quartile and Quartile deviation, mean deviation, standard deviation. Correlationanalysis:Scatterdiagram,KarlPeason'scoefficientofcorrelationandSpearman's
rankmethod.Regressionanalysis-Regressionline,Regressionequation.

	


	Unit:3
	Probability
	15--hours

	Probability -- definition, concepts, Addition and Multiplication theorems (proof of the theorems not necessary) and calculations of probability.
Theoretical,distributions.
Binomial,Poisson,FitaPoissondistribution.
Normal distribution-importance,properties, conditions and constantsof the distribution (proof not necessary).Simple problems.

	

	Unit:4
	HypothesisTesting
	15--hours

	Samplingdistributionandtest ofsignificance:
Testingofhypothesiserrorsinhypothesistesting,standarderrorandsamplingdistribution. sampling of variables (large samples and small samples ).
Student's't’distributionanditsapplications.Chi-squaretest&goodness offit.

	

	Unit:5
	AnovaAnd DesigningOf Experiment
	13--hours

	Analysis of variance one way and two-way classification. SPSS Packages and its correlations, Duncans Multiple Range Test. Design of experiment - completely randomized block design and randomizedblockdesign.Clinicaltrialsandmachinelearningalgorithmstofindassociationacross biological data.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars–webinars

	

	
	TotalLecturehours
	75--hours

	TextBook(s)

	1
	StatisticalmethodsS.P.Gupta43rdedition

	2
	Biostatistics–AfoundationforanalysisinhealthscienceDanien11thedition

	3
	Biostatisticalanalysis -JerroldH.Zar.PearsonEducation, 5thEdition

	4
	IPR,BiosafetyandBioethics–DeepaGoalandShominiParashar,PearsonPublications 1st
edition

	5
	Biostatisticsandresearch MethodologybyS.Karthikeyan,R.M.Chaturvedi,R.M.Bhosale1st
edition

	6
	P.Kaliraj,T.Devi,HigherEducationforIndustry4.0andTransformationtoEducation
5.0,2020

	ReferenceBooks

	1
	ResearchMethodology:MethodsandtechniquesbyC.R.Kothari,NewageInternational
Publishers4thedition

	2
	.MethodsinBiostatisticsforMedicalStudents&ResearchWorkersbyBratatiBanerjee,9thEd


	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://www.mooc-list.com/tags/biostatistics

	2
	https://www.mooc-list.com/tags/researchmethodology
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	Coursecode
	33B
	SEMESTER–IIIPAPER-XI
METABOLISMANDMETABOLIC REGULATION
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	BasicknowledgeonMetabolicpathways
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectives ofthiscourseare
1. Tounderstandanabolicandcatabolicpathwaysofcarbohydrate,lipids,aminoacidsand porphyrin metabolism.
2. Tolearntheroleofplant hormones&biosynthesisofsecondarymetabolites &its application.
3. Tohaveanideaaboutthe regulatorypathways in metabolism
4. Todevelopandanalysetheclinicalcorrelationswiththedisordersofmetabolism

	Learning Outcomes: Students can gain knowledge to describe the key features of cellular metabolism and the main mechanisms through which metabolic processes are controlled.

 

	

	Unit:1
	CarbohydrateMetabolism
	12--hours

	An overview & energetics of glycolysis and gluconeogensis - Regulation of glycolysis and gluconeogenesis -phosphofructokinase,hexokinaseandpyruvatekinaseas regulatoryenzymesin glycolysis; hormone regulation. Anaphlerotic reactions 'filling up reactions
Gluconeogensis:Regulation byallostericandsubstratelevelcontrolmechanisms.
TCA-cycle-steps:Regulationatbranchpoints:-Pyruvatedehydrogenase.alpha-ketoglutarate
dehydrogenase, and citrate synthase. Glycogen metabolism - Regulation of glycogen phosphorylase; glycogen synthase by effectors, covalent modification and hormones.

	

	Unit:2
	LipidMetabolism
	12--hours

	An overview of fatty acid anabolism and catabolism - Regulation of fatty acid synthesis - Control of acetyl CoA carboxylase line on fatty acid synthetase complex: Role of hormones; effect of diet on fatty acid synthesis. Regulation of biosynthesis of triacylglycerols, cholesterol, phosphotidyl choline, phosphotidyl ethanolamine and sphingomyelin. Biosynthesis and regulation of
prostaglandins,Eicosanoids, Thromboxanesleukotrienes.


	Unit:3
	AminoacidMetabolism
	12--hours

	Aminoacidmetabolism-An overview on Gamma - glutamyl cycle. An overview – Methionine as methyl donor (SAM pathway. An overview & regulation of urea cycle. Regulation of alpha- keto glutarate family, pyruvate family. 3-Phosphoglycerate family,Aspartatefamilyand Aromatic family of amino acids. Allosteric regulation of glutamine synthase.

	

	Unit:4
	PorphyrinMetabolism
	12--hours

	An overview on porphyrin metabolism-Regulation of biosynthesis & degradation hemoglobin, chlorophyll & cytochrome. Nucleic acid metabolism. Pathways of purine and pyrimidine biosynthesis (both de novo and salvage pathways) & degradation. Regulation of purine biosynthesis. PRPP aminotransferases. Regulation of pyrimidine biosynthesis: Aspartate carbamoyl transferase. Regulation of deoxyribonucleotides by activators and inhibitors.

	

	Unit:5
	PlantMetabolism
	10--hours

	Elucidation of metabolic pathways-Analysis of single step pathway and Multistep pathway, Mutant study-Complementation for metabolic steps analysis. Metabolic database-KEGG.
Plant metabolism - Hormones: Biosynthesis of – Indole acetic acid, Gibberellins, cytokinins, Ethylene, salicylic acid. Pathways of synthesis of secondary metabolites and its application. Alkaloids, FlavanoidsandTerpenoids.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars–webinars

	
	TotalLecturehours
	60--hours

	TextBook(s)

	1
	Biochemistry3rd edition-Zubay, JohnWiley,2002

	2
	Regulationinmetabolism -E.A.NewsholmeandC.Start,JohnWiley&Sons4thedition

	3
	Lehninger’sPrinciplesof biochemistry,4thEd.–Nelson,Cox,McMillanWorth7thedition

	4
	Biochemistry4thedition–Campbell,Farrell,BrooksPublishingCo.,Metabolismand metabolic regulation

	5
	Biochemistry9th edition– Stryer, Freeman2002

	6
	BiochemistryandMolecularbiologyofplants byBob B.Buchanan,W.Gruissemand R.Jones(2nd edition)

	7
	PrinciplesorBiochemistrywithahumanfocus– Garrette,Grisham.BrookesColel9971st
edition

	ReferenceBooks

	1
	IntermediarymetabolismbyBraeckman,2018,(NCBIbookshelf)

	2
	MetabolicRegulationbyHenryJVogel,3rdEd.(Vol.5)



	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://www.mooc-list.com/course/biochemical-principleofenergymetabolism
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	Course code
	33C
	SEMESTER–IIIPAPER-XII
GENETIC ENGINEERING
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	Basic principles of Genetics
	Syllabus
Version
	2021-
2022

	Cours eObjectives:

	1. To learn the advent of DNA research and the ability to change gene expressions,
2. To learn and change human capacities, whether they be physical, cognitive, or emotional.
3. To understand about the potentially momentous biotechnological applications
4. To apply the recent advances of Genetic engineering techniques in various fields

	Learning Outcomes: Students are able to understand to create and analyze genetically modified organisms (GMOs) for use in agriculture, medicine, and industry.  This includes understanding how to synthesize hormones (e.g., insulin), develop gene therapies for genetic disorders, and improve crop traits such as pest resistance and drought tolerance through precise genetic modification.

	Expected Course Outcomes:

	On the successful completion of the course, student will be able to:

	1
	To have basic understanding of Mendelian genetics
	K1,K2

	2
	To equipon the techniques of gene manipulation
	K3,K6

	3
	Clear understanding of cloning vector, development and their application
	K3,K6

	4
	Knowledge of cloning strategies and expression vectors
	K2,K3

	5
	Adequate knowledge on gene transfer methods and select able markers and their applications
	K4,K3

	K1-Remember;K2 -Understand;K3-Apply;K4-Analyze;K5-Evaluate; K6 – Create

	

	Unit:1
	Genetics
	13--hours

	Introduction to genetics.Transmission genetics.
Mendelian genetics.
Mendelian
analysis of inheritance. Genes, chromosomes, alleles, homozygous, heterozygous and mechanism of Mendelian inheritance.
Mendel’slaws.Linkage–definition,simplemeasurementandsalient features.
Salient
features
of
autosomal
dominant,
recessive,
codominance;
X-linked
recessive, codominance and dominance; Y-linked characters. Extra nuclear inheritance.

	

	Unit:2
	GeneticTechniques
	15--hours

	RestrictionEndonucleases–typesandfunctions;restrictionmapping
Nucleic acidprobesandtheirapplications–clonedprobes,oligonucleotideprobes;labeling of nucleic acid probes.
Nucleicacidhybridizationtechniques–liquidanddotblottechnique;SouthernandNorthern hybridization; in situ hybridization; whole mount in situ hybridization. FISH.
Polymerase chain reaction–types and applications. RT PCR& End point PCR Chemical synthesis of genes, DNA fingerprinting, DNA sequencing. 
DNA Foot printing and Sequence generation, Next generation sequencing. DNase Foot Printing Assay.
Artificial Intelligence in Phylogeny and AI innext sequence generation sequencing


	Unit:3
	Vectors
	15--hours

	Cloning vectors – salient features. Plasmids as vectors – properties, natural plasmids, pBR 322, pSC 101, pUC, bluescript. Mechanism of cloning in plasmid vectors.
Bacteriophage vectors – λ phage, X-vector– packing of X-vector in vitro. Cosmid vectors, cosmid cloning.
DNA (single stranded) vectors – development of M13 vector, PEMBL vector, λ 2APviral vectors. SV 40, retrovirus, adenovirus, recombinant vaccinia virus vectors. Baculo virus vectorfor insects. Transposons as vectors.
High capacity cloning vectors – bacterial artificial chromosomes, phage P1, yeast aritificial chromosomes and PACs.

	

	Unit:4
	CloningStrategiesAnd Expression Vectors
	15--hours

	Cloningstrategies– genomicandcDNAcloning.cDNA library.
Expressionvectors–vectors formaximizingproteinsynthesis, fusion proteins.
Expression vectors – expression of cloned genes in E. coli. Cloning and expression of cloned genes in Bacillus subtilis. Cloning in yeasts; yeast expression vectors, over expression in yeast. Expression in baculovirus system.
Recombination,selectionandscreeningmethodsandprocesses.

	

	Unit:5
	GeneTransferMethodsInAnimalCells
	15--hours

	Gene transfer methods in animal cells – calcium phosphate copreceipitation, electroporation, microinjection, using viral vectors.
Transfer, cotransfer, selectable markers like TK, PSV, PRSV and reporters genes.Gene targeting in animal cells; transfer and expression of cloned genes in Drosophila. Gene knockout. Methods for production of transgenic animals (mice, sheep, goat, fish, pig, cow etc.,) – retroviral, DNAmicroinjectionandengineeredstemcellmethods.Applicationsoftransgenicanimals; transgenic
animals as models/in the prevention of human diseases like cystic fibrosis, muscular dystrophy and anticancertherapy.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars–webinars

	
	TotalLecturehours
	75--hours

	TextBook(s)

	1
	Genomes–Brown,JohnWiley,1999

	2
	Principlesofgenemanipulation6thedition–Primroseetal.,BlackwellScientific Publishers, 2001

	3
	Genetics4thedition–Elrod,Stansfield,2002

	4
	Molecularcell biology5thedition–Lodishetal.,FreemanPublishers, 2004

	5
	Molecularbiotechnology3rdedition–Glick,Paternak,PanimaPublishers,2003

	6
	Geneticengineering–Nicholls,CambridgeUniversityPress,2002

	7
	Molcularbiologyof thegene5thedition– Watson,Pearson Education


	ReferenceBooks

	1
	.S.B.PrimroseandR.M.Twyman,PrinciplesofGeneManipulation,BlackwellScience, 2006.

	2
	.B.Lewin,Genes IX,InternationalEdition,Pearsoneducation, 2008

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://www.mooc-list.com/tags/genetics

	2
	https://www.mooc-list.com/tags/genetically-modified-organisms
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*S-Strong;M-Medium;L-Low
	Course code
	33D
	SEMESTERIIIPAPER-XIII
ENDOCRINOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	Basics of Physiology and Endocrine system
	Syllabus
Version
	2021-
2022

	Course Objectives:

	1. To have a clear knowledge on the chemistry, synthesis, biological functions, mechanism of action and patho physiology of all the hormones
2. To learn about the various receptors of the hormones with their mechanism of action
3. To learn the biochemical changes occurring in pregnancy, parturition and lactation.
4. To have an idea over Human infertility-reason and therapy

	Learning Outcomes: Students can able to Identify the major organs and tissues of the endocrine system and their locations. Distinguish the types of intercellular communication, including the speed and mechanisms of the nervous system versus the endocrine system. Describe the function of the endocrine system in coordinating body functions and maintaining homeostasis. 



	

	Unit:1
	Hormones
	12--hours

	Hormones- Introduction, chemical structure. Hormones and homeostasis.Neuroendocrine integration in homeostasis. Classes of chemical messengers. Hormone secretion. Transport and clearance. Hormones and behavior. Feedback control of secretion. Mechanisim of hormone
action –receptors .second messengers. Cytosolic hormone receptors: Eicosonoids and hormone action. calmodulin.

	

	Unit:2
	Pituitary Gland
	12--hours

	Pituitary hormones- Anatomy of pituitary gland, hormones of the pituitary, pathophysiology. Endocrine hypothalamus- structure, hypophysiotropic hormones, control of hypothalamic hormone secretion. Feed back mechanisms. Mechanism of action.
Neurohypophysis: Synthesis, secretion chemistry and control of neuro hypo physeal hormone secretion. Role and mechanism of action of oxytocin and vasopressin. Patho physiology .
Growth hormones: somatotropins and somatomedins, patho physiology.
Growth factors: neuro tropic growth factors, hematopoietic growth factors, epidermal growth factors.

	

	Unit:3
	Thyroid, Parathyroid And Pineal Gland
	12--hours

	Thyroid gland:-Synthesis and chemistry of hormones control of thyroid hormone secretion, circulation and metabolism, physiological roles, mechanism of action. Patho physiology.
Parathyroid gland: synthesis, chemistry and metabolism of parathyroid gland hormones, control of secretion.Physiological role and vitaminD. Mechanism of action of calcium homeostasis,


	pathophysiology.
Melanotropic hormones- chemistry, role of MSH and mechanism of action. Pathophysiology. Pineal gland - melatonin hypothesis, melatonin secretion and circulation, proposed role of pineal, mechanism of action.

	

	Unit:4
	Pancreas And Adrenal Gland
	12--hours

	Pancreas:- Endocrine pancreas, insulin, glucagons, somatostatin. Pancreatic peptide – chemistry, physiological roles and mechanim of action.
Catecholamines:- synthesis, chemistry and metabolism.
Neurohormones:-endorphins-source, chemistry, control of secretion; physiological roles. Mechanism of action and pathophysiology.

	

	Unit:5
	Reproductive Endocrinology
	10--hours

	Male reproductive system:-source, synthesis, chemistry and metabolism
of
androgens, Physiological roles and mechanism of action. Pathophysiology.
Female reproductive system:- Ovarian steroid hormone synthesis, physiological role, Mechanism of action, Neuro endocrine control of ovarian function. Pathophysiology.
Endocrinology of pregnancy, parturition and lactation. Sex differentiation and development, Puberty and hormone control. Human infertility – reasons, therapy and treatment.

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars–webinars

	

	
	Total Lecture hours
	60--hours

	Text Book(s)

	1
	Endocrinology6th edition–Hadley& Levine, Prentice Hall

	2
	Text book of medical physiology10th edition–Guyton,Hall, Saunders Publishing Co.,

	3
	Principlesofbiochemistry7th edition–Smithetal.,McGraw Hill,1983

	4
	William’s Text book of endocrinology8th edition–Wilson, Foster.

	Reference Books

	1
	LaryJamesonJ,2017 Harrisons Endocrinology, McGraw Hill Publishers20th Edition 2017.

	2
	Norman Levin, 2019 Manual of Endocrinology and Metabolism 5th Edition, Wolters Kluwer
Publishers 2019.

	3
	Hormones and the Endocrine System: A text Book of Endocrinology by BernhardK,
Win fried B, Springe Nature Publishers2016.

	

	Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.]

	1
	https://www.mooc-list.com/tags/anatomy-xseries

	2
	https://swayam.gov.in/endocrinology



	MappingwithProgrammeOutcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	M
	M
	M
	M
	M
	M
	M
	S

	CO3
	S
	S
	M
	M
	S
	S
	S
	M
	M
	S

	CO3
	S
	S
	M
	M
	S
	S
	S
	M
	M
	S

	CO4
	S
	S
	M
	M
	S
	S
	S
	M
	M
	S

	CO5
	S
	S
	S
	S
	S
	S
	S
	S
	S
	S


*S-Strong;M-Medium;L-Lo
	Course code
	33E
	SEMESTER –III PAPER-XIV PHARMACEUTICALCHEMISTRYAND
NEUROCHEMISTRY
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	3
	1
	-
	4

	Pre-requisite
	Fundamentals of Drug Biochemistry
	Syllab us Versio
n
	2021-
2022

	Course Objectives:

	The main objectives of the course are
1. To understand the various aspects of Pharmacology
2. To have an idea about the various assays used in Pharmacology
3. To know about the genetically modified drugs with their clinical correlations
4. To gain knowledge about the therapeutic measures of various drugs

	Learning Outcomes: Students able to emphasize the understanding of distinct approaches to drug discovery and the molecular mechanisms of drug action within the central nervous system. Students learn to analyze drug dosage, exposure, and target specificity, as well as the pharmacokinetics and pharmacodynamics of neuroactive substances. The curriculum also covers the therapeutic use of drugs in treating diseases, the pharmacology of CNS drugs, and the integration of theoretical knowledge with practical applications in toxicology and drug design.

	

	Unit:1
	Chemistry Of Drugs
	13--hours

	Drugs – sources, classification, dosage forms and routes of administration. Drugs – structural features and pharmacological activity, prodrug concept. Absorption, factors modifying drug absorption. Distribution, metabolism and elimination of drugs – phase I, II reactions, action of cytochrome P450.
Drugreceptors–localization,typesandsubtypes,modelsandtheories.G-proteincoupled
receptor and ion-channel linked receptors. Examples of drug-receptor interactions. Agonists and antagonists.

	

	Unit:2
	Pharmocokinetics
	15--hours

	Drug tolerance and drug dependence. Principles of basic pharmacokinetics, ADME properties of drugs.
Adverse
response
to
drugs,
drug
intolerance,
pharmacogenetics,
drug
allergy,
tachyphylaxis,drug abuse,vaccination against infection, factors modifying drug action and effect. Assay of drug potency: chemical, bioassay and immunoassay.

	


	Unit:3
	Genetically Engineered Drugs
	15--hours

	Genetically engineered protein and peptide agents. Drug delivery systems: Non-conventional routes of administration, anti-AIDS drug development, oncogenes as targets for drugs, multidrug resistance, production of secondary metabolites by plant culture. Patenting of Drug, Marketing, Computer aided drug design. Biotechnology and Pharmacy-Manufacturing practices, Quality control, Drug management, discovery and regulations.

	

	Unit:4
	Therapeutical Applications
	15--hours

	Mechanism of action of drugs used in therapy of
A). Respiratory system –cough, bronchial,asthma,pulmonary tuberculosis.
B). Antimicrobial drugs – sulfonamides, trimethoprim, penicillins, amino glycosides and bacterial resistance.
C). Cancer chemo therapy
D). Thyroid and anti-thyroid drugs, insulin and oral anti-diabetic drugs, anti-fertility and ovulation inducing drugs.

	

	Unit:5
	Neuro drugs
	15--hours

	Neurotransmitters :- Cholinergic transmission and receptors; adrenergic transmission and receptors; muscarinic receptors. Non-steroidal and anti-inflammatory drugs; adrenergic blocking drugs; cholinergic blocking drugs; muscarinic blocking drugs; Parkinson’s disease; Alzhemier’s disease.Neurodegenerativedisorders–amylotropic,lateralsclerosis,seniledementia, Schizophrenia, Huntington’s disease, meningitis.Importance of AI in pharma, biotech, and healthcare industries. Current trends & future opportunities .Virtual screening & molecular docking using AI

	

	Unit:6
	Contemporary Issues
	2 hours

	Expert lectures, online seminars–webinars

	

	
	Total Lecture hours
	75--hours

	TextBook(s)

	1
	The pharmacology, Volumes I and II–Good man, Gilman 13thedition

	2
	Basic and Clinical Pharmacology–Katzung,PrinticeHall,NewDelhi7thedition

	3
	Pharmacology–Rang,Tale3rdedition

	4
	Pharmacology and Pharmaco therapeutics–Satoskaretal.,25editionPopular Prakashar, Mumbai

	5
	Principles of Medicinal Chemistry–Foye,WaverksPvt.Ltd.NewDelhi8thedition

	6
	Burger’s medicinal chemistry and drug discovery: principles and practice–Wolf,JohnWiley
5thedition

	7
	Molecular basis of inherited diseases–Davies,Read,IRLPress4thedition

	8
	Molecular biotechnology–Glick,Pasternak,PanimaPublishers,2002 2ndedition


	ReferenceBooks

	1
	TheOrganicChemistryofDrugDesignandDrugAction,RichardB.Silverman,Second
Edition

	2
	AnIntroductiontoMedicinalChemistry,GrahamL.Patrick;SecondEdition

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://www.mooc-list.com/tags/pharmaceutical

	2
	https://www.mooc-list.com/tags/medicinal-chemistry
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 SHAPE  \* MERGEFORMAT 



	Coursecode
	43P
	COREBIOCHEMISTRYPRACTICALS –
II
	L
	T
	P
	C

	Core/Elective/Supportive
	Core
	-
	-
	4
	4

	Pre-requisite
	BasicknowledgeonBiochemical isolations
	Syllabus
rsion
	2021-
2022

	CourseObjectives:

	Themainobjectivesof thiscourseareto:
1. Learntheisolationofbiochemicalsfromdifferent samples
2. Knowabout theenzyme assays
3. Correlatetheclinicalinterpretationsoftheanalysis 4.Expertise in staining techniques
5.Beequippedwithallthebiochemicalisolations

	Learning Outcomes: Students can gain knowledge in isolation of biochemicals from different samples and to Perform the enzyme assays

	

	Unit:1
	ColorimetricExperiments
	15hours

	1.Isolation and estimation of starch from potato 2.Isolation and estimation of glycogen from liver 3.Isolationandestimationofascorbicacidfromfruit
4. Estimationofβ-carotenefromcarrot
5. Estimationoflactosefrommilk

	

	Unit:2
	ColorimetricExperiments
	15 hours

	6.Estimationof RNA–UVand visiblemethods
7.IsolationandestimationofDNAfromspleen/liver–UVandvisiblemethods 8.Estimation of fructose in fruits
9.Antioxidantassay-DPPH,FRAPandH2O2scavengingassay

	

	Unit:3
	EnzymeStudies
	10 hours

	10.Isolation,purification(precipitationmethods,dialysisandchromatography),properties, kinetics and inhibitor studies of any one of the following enzymes:
a) peroxidase
b)amylase
c)cellulase
d)protease


	Unit:4
	ClinicalMicrobiology(Demonstrationexperiments)
	18hours

	11. Isolation of pure culture–serialdilution, pour plate,spreadplate, streakplate methods,and slab culture techniques for long term storage
12. Colonymorphology–colony counting
13. Staining techniques – simple, differential, negative, acid fast, spore, capsule and fungal staining

	

	Unit:5
	ClinicalMicrobiology(Demonstrationexperiments)
	15hours

	14. Antibioticsensitivitydisc –phenolcoefficientmethod
15. Estimationofbacteria–growthcurveofbacteriaandgenerationtime 16.Biochemical test – IMVIC , Starch test and Catalase test

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars–webinars

	

	
	TotalLecturehours
	75 hours

	TextBook(s)

	1
	PracticalClinicalBiochemistryMethodsandInterpretations5th Edition2020byRanjna
Chawla

	2
	ManualofPractical andClinicalBiochemistry1stEdition2020ByAshishSharma&Anita
Sharma

	3
	ExperimentalProceduresinLifeSciencesS.Rajan,R.SelviChristy

	

	ReferenceBooks

	1
	Varley’sPracticalClinicalBiochemistrySixtheditionAlanHGowenlock

	2
	DavidT.Plummer,AnintroductiontopracticalBiochemistry

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://onlinecourses.swayam2.ac.in/nce20_ag01/preview
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*S-Strong;M-Medium;L-Low

 SHAPE  \* MERGEFORMAT 



	Coursecode
	1EA
	ELECTIVE-APAPER-I
PLANTTISSUE CULTURE
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	3
	1
	-
	4

	Pre-requisite
	Fundamentalsoftissueculture
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesof thiscourseareto:
1. Tounderstandtheknowledgeaboutgenomeorganizationin plants
2. Tohaveanideaonembryocultureandartificialseed production
3. Tounderstandthebasicconcepts ofcryopreservation andgermplasm
4. Toknewaboutthebasicconceptsofplant transformation
5. Tohaveabriefideaonsecondarymetabolitess

	Learning Outcomes: Students are able to understand the mastering both theoretical foundations and practical biotechnological applications.  Students are expected to learn the fundamentals of the field, including the concept of cell totipotency, the composition of culture media, and the historical contributions to the discipline.

	

	Unit:1
	TissueCultureIn Plants
	10hours

	Genomeorganizationinplants.CellandTissuecultureinplants:Tissueculturemedia (composition and preparation)
Primaryculture:cellline,cellclone,callusandsuspensionculture,Somoclonalvariation,
Micropropagation,Organogenesis.

	

	Unit:2
	EmbryoRescue
	8hours

	EmbryocultureandEmbryorescue,somaticembryogenesis,Haploidy,Protoplastfusionand
somatichybridization,Cybrids,Allopheny,Artificialseeds.

	

	Unit:3
	Haploid Plants
	8hours

	Anther,Pollenandovarycultureforproductionofhaploidplantsandhomozygous
lines.Cryopreservation,slowgrowthandDNAbankingforgermplasmconservation

	

	Unit:4
	ApplicationOfPlantTransformation
	8hours

	ApplicationofPlantTransformationforproductivityandperformance:Herbicideresistance,
Insectresistance,virusresistance,Nematoderesistance, andBtgenes.

	


	Unit:5
	SecondaryMetabolites
	9hours

	Plant secondarymetabolites,Ediblevaccines,andBiodegradableplastics.Phytochemistry– Extractionmethodsandpurificationofalkaloids,flavonoidsandterpenoids.Therapeutic importance of medicinal plants.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars–webinars

	

	
	TotalLecturehours
	45hours

	TextBook(s)

	1
	Molecularactivities ofplantcell-Anintroduction toPlantBiochemistry. John.W.

	2
	AndersonandJohnBrardall,BlackwellScientificPublications,1994

	3
	ConceptsinBiotechnologyD.BalasubramanianUniversityPress

	

	ReferenceBooks

	1
	PlantPhysiology–DevlinN.RobertandFrancisH.Witham,CBS Publications.

	
	

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://www.toppr.com/guides/biology/plant-growth-and-development/plant-growth-
regulators/
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*S-Strong;M-Medium;L-Low
	Coursecode
	2EA
	ELECTIVE-APAPER-II
ANIMALTISSUE CULTURE
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	3
	1
	-
	4

	Pre-requisite
	Fundamentalsoftissueculture
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectives ofthis courseareto:
4. Tounderstandthepreparationofdifferentcultures withitscomposition
5. Toknowabout thetypesofcell culture
6. Tohaveanindepthknowledgeofcharacterizationofcultured cells
7. Toanalyseandapplythestemculturingmethods
8. TounderstandtheproductionofTransgenicanimals andits applications

	Learning Outcomes: Students are able to understand the fundamental principles of maintaining cells in an in vitro artificial environment, including the dissociation of tissues via mechanical or enzymatic methods.  Key learning outcomes include mastering the routine maintenance of both adherent and suspension cell lines, ensuring viability through proper media preparation, and executing cryopreservation techniques for long-term storage.

	

	Unit:1
	AnimalTissueCulture
	18hours

	Animalcells;Culturemedia:Balancedsaltsolutionandsimplegrowthmedium,Physical,
Chemicalandmetabolicfunctions ofdifferentconstituentsofculturemedium.

	

	Unit:2
	TypesOfCulture
	15hours

	Typesofcellculture:primaryandestablishedculture,organculture,tissueculture,three
dimensionalcultureandtissueengineering.

	

	Unit:3
	BiologyAndCharacterization OfCulturedCells
	15hours

	Biologyandcharacterizationofculturedcells:tissuetyping,cell-cellinteraction,measuring
parameters of growth, measurement of cell death, apoptosis and its determination, Cytotoxicityassay

	

	Unit:4
	Embryology
	15 hours

	Embryology:collectionandpreservationofembryo,culturingofembryos,gametogenesisand
fertilizationinanimals.Stemcell–isolation,identification,expantion,differentiationand uses.


	Unit:5
	TransgenicAnimals
	10hours

	Transgenicanimalproductionandapplication,transgenicanimalsasmodelsforhumandiseases,
transgenicanimalsinlivestockimprovement,transgenesisinindustry.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars–webinars

	

	
	TotalLecturehours
	75hours

	TextBook(s)

	1
	PrinciplesofAnimalCellCultureStudentsCompendiumbyBasant KumarSinhaand Rinesh
Kumar

	2
	Cellculturetechnology: Recentadvancesandfutureprospects(Euroscicon MeetingReports
BookbyBruserud, Øysteinand Astrid Englezou

	
	

	

	ReferenceBooks

	1
	CultureofAnimal CellsbyR.Freshney

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://onlinecoursesnptel,ac,in/noc20_bt32/preview
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*S-Strong;M-Medium;L-Low
	Coursecode
	3EA
	ELECTIVEPAPER-APAPERIII
METHODSINMOLECULARBIOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	3
	1
	-
	4

	Pre-requisite
	BasicknowledgeonMolecular principles
	Syllabus
Version
	20-21

	CourseObjectives:

	Themainobjectivesof thiscourseareto:
1. Toknowabout thestructuralorganization ofeukaryoticchromosomes
2. Understandthenucleicacids withtheirproperties
3. Knowaboutthefunctionsandtechniquesofchromosomes
4. Understandaboutphagesandvectors
5. Practicethecloningstrategies

	Learning Outcomes: Students are able to explaining life processes at the subcellular level and understanding the fundamental biological and chemical "facts" of molecular biology.

	

	Unit:1
	DNASequencingTechniques
	10 hours

	Rapid DNA sequencing techniques and strategies details of a range of methodologies, e.g. plus and minus, di- deoxynucleotide, partial ribose substitution, Maxims and Gilbert. Use of thin gels, resolution etc. interpretation of DNA sequences Role of counter ions , Deep and narrow grooves, single stranded DNA,A,B and Z DNA etc.Chirality of the helix, syn / antiparallel complementary
strands.

	

	Unit:2
	RNASequencingTechniques
	10 hours

	Physical properties of RNA: Classes of RNA, rRNA, tRNA, mRNA, HnRNA etc. Structure and methods ofisolation and fractionation, gel electrophoresis and Dnases, Rnases, Phosphodiesterases. RapidRNAsequencingtechniques:plusandminusinterpretationofRNAsequence.Methodsof
distinguishingdoubleand singlestranded DNA

	

	Unit:3
	
	8 hours

	Re-association kinetics: cot values, experimental procedure, qualitative significance, use of Ag + cesium sulfate. Satellite DNA : C-value paradox, possible functions of satellite DNA, mechanical strength, gene library, suppressor mutation, centromeric DNA, spilt genes. Chromatin: Histone and non-histoneproteins,generalpropertiesofhistones,packingdensity.Nucleosomes,sizevariable
linker,roleofH1.Solenoidstructure.Transcriptionallyactive chromatin.


	Unit:4
	
	8 hours

	Movable genes: Transposons and associated inverted repeats. The cassette model, transforming DNA and plant genes. Retrovirus life cycle. Strategies for cloning in plasmid vectors, features of commonly used vectors, their purification and characterization. Identification of bacterial colonies thatcontainrecombinantplasmids.Bacteriophagevectors, growth, purification.Cloningin
Bacteriophagevectors.

	

	Unit:5
	
	7hours

	Agarose gel and Polyacrylamide gel electrophoresis, detection and extraction of DNA from gels. Construction and analysis of c-DNA: Protocols and strategies for c-DNA cloning. Analysis of genomic DNA by southern hybridization. Amplification of DNA by the PolymeraseChain Reaction. Preparation of radiolabelled DNA and RNA probes. Synthetic oligonucleotide probes. Expressionofclonedgenesinculturedcells.Screeningexpressionwithantibodiesand
oligonucleotides

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars–webinars

	

	
	TotalLecturehours
	45 hours

	TextBook(s)

	1
	BRSBiochemistry,MolecularBiologyandGenetics7th Edition2019 byLiberman

	2
	TechniquesinMolecularBiologybyAgrawal,SurakshaIbdcPublishers

	3
	MolecularBiologyandGeneticEngineeringSaras Publications

	

	ReferenceBooks

	1
	MolecularBiologyTechniquesAclassroomlaboratorymanualSusanCarson

	
	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://onlinecourses.swayam2.ac.in/cec20_bt17/preview
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*S-Strong;M-Medium;L-Low
	Coursecode
	4EP
	ELECTIVE-A PRACTICALS CELLCULTUREANDMOLECULAR
TECHNIQUES
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	-
	-
	4
	4

	Pre-requisite
	Basicanalytical skills
	Syllabus
rsion
	2021-
2022

	CourseObjectives:

	Themainobjectivesof thiscourseareto:
1. Learn aboutthetechniquesofPlantTissueCulture
2. LearnaboutthetechniquesofPlantTissueCulture 3.Expertise in molecular techniques

	Learning outcomes: Students are able understand the bioanalytical skills include the ability to select and apply appropriate analytical techniques (such as spectroscopy, chromatography, and electrophoresis) to analyze complex biological samples like proteins, nucleic acids, and cells.  Students develop proficiency in operating sophisticated laboratory instrumentation, performing accurate experimental procedures, and interpreting data to assess biological systems or therapeutic products

	

	Unit:1
	PLANTTISSUE CULTURE
	15 hours

	1.PTClaboratoryorganization 2.Sterilization procedures 3.PreparationofPTCmedium
4.Callusinduction

	

	Unit:2
	PLANTTISSUE CULTURE
	15 hours

	5.Micro propagation 6.Artificialseedproduction
7.MitoticPreparation–Onionroottip

	

	Unit:3
	ANIMALTISSUECULTURE
	15 hours

	1.PreparationofATCmediumandmembranefiltration 2.Preparation of primary culture from chick embryo

	

	Unit:4
	ANIMALTISSUECULTURE
	15hours

	3.IsolationofDNAfrom animalcell
QuantificationofDNA-Spectrophotometricmethod



	Unit:5
	METHODSINMOLECULARBIOLOGY
	13hours

	1. IsolationofgenomicDNAand RNA
2. IsolationofplasmidDNAandestimationsbyDNPmethod
3. Polymerasechainreaction

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars–webinars

	

	
	TotalLecturehours
	75 hours

	TextBook(s)

	1
	MolecularCloning:alaboratoryManual,J.Sambrook,FritschandManiatis,ColdSpring Harbor Laboratory Press, New York, 2000.

	2
	AppliedMolecularGenetics,Roger,L.Miesfield,JohnWileyandSonsIncPublications, 1999.

	3
	RecombinantDNAPrinciplesandMethodologies,James.J.greene,VengallaB.Rao,Marcel Dekker Publications, 1998

	
	

	ReferenceBooks

	1
	DNACloning,apraticalapproach,D.M.GloverandB.D.Hames,IPL press, Oxford, 1995

	2
	MolecularandCellularmethodsinBiologyandMedicine,P.B.Kaufman, W.Wu, D.Kim and L.J.Cseke, CEC press, Florida, 1995.

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https:onlinecourses.swayam2.ac.in/cec20_bt17/preview
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	Coursecode
	IEB
	ELECTIVEGROUP-B PAPER-I
COMPUTATIONALMOLECULAR BIOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	3
	1
	-
	4

	Pre-requisite
	BasicsofComputerinBiology
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectives ofthis courseare
1. Haveanindepthknowledgeaboutall genomedatabases
2. Toobtainanoverview ofthesequencealignment
3. Togainknowledgeabout theevolutionarybioinformatics
4. TogetKnowledgeaboutthefunctionaltranscriptional regulatorysignals
5. Toget knowledgeaboutthe profilepattern

	Learning Outcomes: Students are able to gain knowledge in basics of computing in biology are expected to define bioinformatics as the interdisciplinary field merging computer science, biology, and information technology to manage and interpret biological data.  They should be able to describe the four basic computer operations—input, processing, storage, and output—and explain the role of supercomputers in handling large-scale biological datasets. 

	

	

	Unit:1
	ComputationalMolecularBiology
	7 hours

	Computational Molecular Biology: Bioinformatics - Literature database: PubMED. Bibliographic and Full Text Journal Access- Genome Databases - Molecular Biology Databases on the Web - DNAandproteinforensicsanalysis-Probabilityandstatistics-Priorprobability-Linkage
analysis.

	

	Unit:2
	PatternMatchingwithConsensusSequences
	8 hours

	Pattern Matching with Consensus Sequences - Quantitative & Probabilistic Pattern Matching - Sequence Alignment - Rapid Sequence Similarity Search - Near-Optimal Sequence Alignments - Multiple Sequence Alignment.

	

	Unit:3
	DistanceBasedPhylogenies
	7hours

	DistanceBasedPhylogenies-SequenceBlocks&Profiles-ProteinSequenceMotifsProtein Structural motif.


	Unit:4
	ClusteringandFunctional Analysis
	13 hours

	Clustering
and
Functional
Analysis
of
Coordinately
Regulated
Genes
-
Discovering
Transcriptional Regulatory Signals - Ultra conservation in the Human Genome - Pathway Bioinformatics.

	

	Unit:5
	MachineLearningAlgortihmsAnd Artificial
Intelligence
	8 hours

	Introduction to GCG SeqWeb and EMBOSS Web interface software suites and their tools: Best Fit,GAP,WATER,NEEDLE,TRANSEQ,BACKTRANSEQ,PEPINFO,CpGPLOT,
DOTMATCHER.PRETTYPLOT.MachinelearningalgorithmsandArtificialIntelligencefor
biomedicalbigdata.Dataanalytics.

	

	
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars–webinars

	

	
	TotalLecturehours
	45 Hours

	TextBook(s)

	1
	Bioinformatics-Abeginner’sguidebyJean–MichelClaverieandCedricNotredame, Wiley- Dream Tech India Pvt.Ltd.

	2
	BioinformaticsbyDavid.W.Mount,CBSpublishers anddistributers.

	3
	InstantnotesinbioinformaticsbyD.R.Westhead,J.H.Parish andR.M.Twyman.

	4
	IntroductiontobioinformaticsbyT.K.AttwoodandD.J.Parry–smith,Pearson EducationAsia.

	

	ReferenceBooks

	1
	Biostatisticalanalysis.Zar.J.H

	2
	Peuzner,P.A.,ComputationalmolecularBiology,Analgorithmicapproach.

	3
	DevelopingbioinformaticscomputerskillsbyCynthiaGibasandPerJambeck,O’
Reillypublications

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	http://www.dypatil.edu/schools/biotech-and-bioinformatics/swayam-nptel-local-chapter/

	2
	http://www.ncbi.nlm.nih.gov/genbank
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*S-Strong;M-Medium;L-Low
	Coursecode
	2EB
	ELECTIVEGROUP-BPAPER-II
GENOMICS
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	3
	1
	-
	4

	Pre-requisite
	Basicsin Genetics
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themain objectivesof thiscourseareto have
1. Basicusesofstructuresof genomes
2. Thoroughknowledgeofmappingandsequencing of genome
3. Theknowledgeaboutthegeneevolution andhumangenomeproject
4. GaintheknowledgeabouttheDNAsequencingand modelling

	Learning Outcomes: Students are able to categorized into immediate, intermediate, and long-term impacts on learners and healthcare systems.  Immediate outcomes include significant gains in knowledge (awareness, understanding), skills (procedural application in simulated environments), confidence, and attitudes toward genomic medicine.  Intermediate outcomes involve the translation of these skills into changed professional practice, such as improved risk assessment, appropriate ordering of genetic tests, and integration of genomic data into patient management decisions.

	

	Unit:1
	GenomeStructure
	10hours

	Genomestructure:GenomesizesandtheC-valueparadox,intronsandexons,microbialand
organellegenomes-Centromeresandtelomeres,tandemrepeats-dispersedrepeats(transposons), gene density, intergenic DNA.

	

	Unit:2
	GenomeSequencing
	15hours

	Genome physical mapping and sequencing: Fragmenting the genome, the need for markers - marker sequences (RFLPs, AFLPs, SNPs, etc) - hybridization mapping -mapping without cloning-BasicSangersequencing-automatedsequencing-sequencingsimplegenomes-
Sequencinglargegenomes -finalizingsequences–resequencing.

	

	Unit:3
	GenomeProjectAndBioinformatics
	13 hours

	Genomeprojectandbioinformatics-wwwdatabasesforgenomes-DNAdynamics- Recombination–Evolution-Genediversity-Consensusandpatternrecognition-Sequence
diversity–Polymorphism.

	

	Unit:4
	PhylogeneticGenomemapping
	10 hours

	PhylogeneticGenomemapping-DNAsequencedatabaseanalysis-Random-shearingGenBank-
Web-basedORFfinding,sequence alignmentand3-Dmatrixtools –Genotator-DNAmodeling.

	


	Unit:5
	Orthologuesand paralogues
	10hours

	Orthologuesandparalogues,RNAtransactions,comparativegenomicsofviruses,bacteria,
organellesandeukaryotes,lateralgenetransfer.

	

	
	ContemporaryIssues
	

	Expertlectures,onlineseminars–webinars
2 hours

	

	
	TotalLecturehours
	60hours

	TextBook(s)

	1
	TheHumanGenomeProject;Decipheringtheblueprintofheredity;EditedbyNeciaGrant Cooper; University Science books, CA, USA, 1994. 2. Bioinformatics

	2
	Bioinformatics-Abeginner’sguidebyJean–MichelClaverieandCedricNotredame,Wiley- Dream Tech India Pvt. Ltd.

	

	

	ReferenceBooks

	1
	Developing bioinformatics computer skills by Cynthia Gibas and Per Jambeck, O’ Reillypublications.

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://onlinecourses,nptel,ac,in/noc20_bt19/preview

	2
	https://onlinecourses.swayam2.ac.in/cec20_bt20/preview
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*S-Strong;M-Medium;L-Low
	Coursecode
	3EB
	ELECTIVEGROUP-BPAPER-III PROTEOMICS
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	3
	1
	-
	4

	Pre-requisite
	KnowledgeonProtein Chemistry
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesof thiscourseareto
1. Toknowaboutelectrophoresis,chromatographytechniques.
2. Clearlyunderstandanalysis of proteins.
3. Havethoroughknowledgeonstructural proteomics.
4. Gainknowledgeondevelopingnewdrugs.
5. Haveclearideaoncomputational protein–proteininteractions.

	Learning Outcomes: Students are able to use and understand bioinformatics tools for analyzing shotgun proteomics data, including identification and quantification approaches.  Learners are trained to browse, search, submit, and retrieve data from public repositories while evaluating the strengths and weaknesses of various experimental and computational methods.

	

	Unit:1
	ChromatographyTechniques
	8hours

	Introductionto2Dgelelectrophoresis,multidimensionalchromatography,massspectrometry, andanalyticalproteinchips.Identifyingproteinsincomplexmixtures.Proteinprofiling,
quantitative2DGE,quantitativemass spectrometry.

	

	Unit:2
	Proteininteraction
	7hours

	Theanalysisofphosphoproteinsandglycoproteins.Proteininteractionanalysis,Y2H,massspec
complex analysis, functional protein chips, protein localization, high throughput functional annotation.

	

	Unit:3
	Proteomics
	8hours

	Proteindomainsandfolds,usingsequencesandstructurestopredictgenefunction,high throughout structural analysis of protein, structural proteomics and what it can achieve.

	

	Unit:4
	Phamacogenomics
	7 hours

	Phamacogenomics and new drug design. Need for developing new drugs: Procedure followed in drugdesign;Molecularmodificationofleadcompounds;Prodrugandsoftdrugs;Physico-
chemicalparametersindrugdesign;QSAR;Activesitedeterminationofenzymes;Designof enzyme inhibitors.


	Unit:5
	Bioinformatics
	13hours

	Significanceofmetabolomics,methodologies,technicalproblems,datahandling,data Interpretation. Computational protein-protein interactions RasMol – Swiss PDB viewer

	

	
	ContemporaryIssues
	

	Expertlectures,onlineseminars–webinars
2 hours

	

	
	TotalLecturehours
	45hours

	TextBook(s)

	1
	Branden,CandJ.Troze,1999. Introductiontoprotein structure.Secondedition.

	2
	Baxevanis,A.DandOuellette,B.F.F(Eds),2001. Bioinformatics: Apracticalguidetothe
analysisofgenesandproteins.Wileyinterscience. NewYork.

	

	

	ReferenceBooks

	1
	Higgins,DandTaylor,W(Eds),2000.Bioinformatics:Sequence,structureand databnks.Oxford University Press, Oxford.

	2
	Misener, S and Krawetz, S.A (Eds), 2001.Bioinformatics: methods and protocols. Replicapress private limited, New Delhi.

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://onlinecourses,nptel.ac.in/noc20_bt19/preview

	2
	https://onlinecourses.nptel.ac.in/noc20_bt20/preview
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*S-Strong;M-Medium;L-Low
	Coursecode
	4EP
	ELECTIVE-COMPUTATIONAL BIOLOGY PRACTICALS
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	-
	-
	4
	4

	Pre-requisite
	BasicComputerskills
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesof thiscourseareto
1. Gainhandsonexperienceonmolecular databases
2. Gainknowledge about theclassificationofsequenceand structure

	Learning Outcomes: Students are able to gain knowledge in basic uses of molecular databases, about the retrieval, integration and interpretation.

	

	Unit:1
	Expasy–ProteomicTools.
	40 hours

	A.Peptidecutter

	B.PeptideMass

	C.ReverseTranslate

	D.Interproscan

	E.2Zip

	F.Coils

	G.EPestfind

	H.Protparam

	I.
Radar

	J.
ComputepI/Mw

	Unit:2
	SmallMolecules,Fatty Acids
	20 hours

	OtherdatabasesSmall molecules,Fattyacidsetc.,
A.Drawingsmallmoleculesusingchemsketch.

	B.Retrievingfattyacidsanddrawingusing chemsketch.

	Unit:3
	MultipleSequenceAlignment
	13hours

	Multiplesequencealignment (Clustal).


	
	ContemporaryIssues
	

	Expertlectures,onlineseminars–webinars
2hours

	

	
	TotalLecturehours
	75hours

	TextBook(s)

	1
	K.Mani,N.Vijayaraj,Bioinformaticsforbeginners.1stedition,KalaikathirAchagam, Coimbatore, 2002.

	

	ReferenceBooks

	1
	Mani.KandVijayraja, Bioinformatics–Apracticalapproach,Aparnapublications,
Coimbatore2005.

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://onlinecourses.nptel.ac.in/noc20_bt23/preview
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*S-Strong;M-Medium;L-Low
	Coursecode
	1EC
	ELECTIVEGROUP-C
PAPER-I:FUNDAMENTALS OF NANOSCIENCE
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	3
	1
	-
	4

	Pre-requisite
	Basics ofNanoparticles
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesof thiscourseareto
1. UnderstandthehistoryofNanotechnology,Nanomaterialsandinteractionof Nanoparticles,
2. Haveakeenknowledgeonforcesbetweenatomsandmolecules
3. GetknowledgeonNanocarbontubesandtheirapplications 4.Understand about High vaccum technology

	Learning Outcomes: Students are able to understand the basics of nanoscience through quantum mechanics, including wave-particle duality and the limitations of classical mechanics at the nanoscale.  Key competencies include calculating nanoparticle energy states and band gaps based on quantum theory and visualizing nanotechnology applications using electromagnetic theory.

	

	Unit:1
	Basicsof Nanotechnology
	09hours

	BackgroundtoNanotechnology–Scientificrevolutions–typesofNanotechnologyand
Nanomachines–Atomicstructuremolecules&phases–molecularandatomicsize–surfaces and dimensional space –Nanomaterials- top down and bottom up approach

	

	Unit:2
	ForcesBetweenAtomsAnd Molecules
	09hours

	Strong intermolecular forces – covalent and coulomb interactions – interactions involving polar moleculesandpolarization –weakintermolecular forces andtotalintermolecularpairpotentials – Van derWaals forces – repulsiveforces; special interactions suchas hydrogen – bonding,
hydrophobicandhydrophilic interactions.

	

	Unit:3
	Nanostructuresandtheirproperties
	08hours

	Definition of Nano systems – Dimensionality and size dependent phenomena in Quantum dots,and Quantum wires – size dependent variation in magnetic, electronic transport properties


	Unit:4
	NanocarbonTubesandtheirproperties
	09hours

	Types of nanotubes – formation of nanotubes – methods and reactants – arcing in the presence of cobalt – laser methods – ball milling – chemical vapour deposition methods – properties of nano tubes–plasma arcing –electro deposition– pyrolyticsynthesis–Zeolitesandtemplatedpowders
layeredsilicates.

	

	Unit:5
	HighVacuumTechnology
	08hours

	Evaporation theory – different sources for evaporation – working principles of rotary and diffusionpumps–Cryogenicpumps–CryosorptionandGetterpumps–Vacuummaterials.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars–webinars

	
	TotalLecturehours
	45hours

	TextBook(s)

	1
	Nanotechnology: Basic Science and Emerging Technologies – Mick Wilson, Kamali Kannangara,GeoffSmith,MichelleSimmons,BurkhardRaguse,OverseasPress(2005)

	2
	AmorphousandNanocrystallineMaterials:Preparation,Properties,andApplications, A.Inoue, K.Hashimoto (Eds.,)(2000)

	3
	IntroductiontoNanotechnology,CharlesP.Poole,FrankJ.Owens,Wiley-Interscience (2003)

	4
	Nanotechnology:AGentleIntroductiontotheNextBigIdea,MarkA.Ratner,Daniel Ratner, Mark Ratne, Prentice Hall PTR; 1st edition(2002)

	5
	FundamentalsofSurfaceandThinFilmAnalysis,LeonardC.FeldmanandJamesW. Mayer

	6
	Handbookofthinfilmtechnology,L.I.MaisselandR.Glang(McGraw –HillBook Company)

	ReferenceBooks

	1
	Nanotechnology: Basic Science and Emerging Technologies – Mick Wilson, Kamali Kannangara,GeoffSmith,MichelleSimmons,BurkhardRaguse,OverseasPress(2005).

	2
	UnderstandingNanotechnology,ScientificAmerican,editorsatScientificAmerican, Warner Books(2002).

	3
	IntroductiontoNanotechnology,CharlesP.Poole,FrankJ.Owens,Wiley-Interscience (2003).


	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://www.my-mooc.com/tags/nanotechnology

	2
	https://www.coursera.org/courses/nanotechnology

	3
	https://www.classcentral.com/tag/nanotechnology

	4
	https://swayam.gov.in/endocrinology
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*S-Strong;M-Medium;L-Low
	Coursecode
	2EC
	ELECTIVEGROUP-C
PAPER-II:NANOMATERIALS SYNTHESIS
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	3
	1
	-
	4

	Pre-requisite
	Basics of Nanoparticles
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themain objectives ofthis courseareto
1.Knowaboutthegelprocessingtechniques 2.Synthesise the nanocomposites 3.Understand the film deposition methods
4. Applydifferent synthetic methods
5. Synthesisethenanostructures

	Learning Outcomes: Nanoparticle synthesis education and research focus on mastering chemical and physical methods to control particle size, shape, and phase.  Key learning outcomes include understanding the influence of reaction parameters such as pH, temperature, and pressure on material properties.

	Unit:1
	Sol-GelProcessingMethod
	20 hours

	Fundamentalsofsol-gelprocess–sol-gelsyntheticmethodsforoxides–ThePechenimethod–
Silicagel–ZirconiaandYttriumgel–Aluminosilicategel methods.

	

	Unit:2
	SynthesisofNanocomposites
	10 hours

	SynthesisofotherInorganicmaterials-SynthesisofNanocomposites–SynthesisofPolymer
Nanocomposites.

	

	Unit:3
	Filmdepositionmethods
	15 hours

	Introduction – Fundamentals of film deposition – Thermal Evaporation – MolecularBeam Epitaxy – Pulsed laser deposition – Sputter deposition – Chemical Vapour Deposition (CVD) – layerbylayergrowthandultrathinfilms–chemicalsolutiondeposition–LangmuirBlodgelt
films.


	Unit:4
	OtherSynthesis Methods
	08 hours

	MolecularBeamEpitaxy–Pulsedlaserdeposition–Sputterdeposition–ChemicalVapour
Deposition (CVD). Surface Chemistryand its role to prepare Quantum dots – Polymer as Quantum dot size stabilizer.

	

	Unit:5
	SynthesisofNanostructures
	20hours

	One-dimensional(1D)structuresynthesisbySpontaneousGrowth–One-dimensional(1D)
structuresynthesisbyVLSandSLSGrowth–TemplateAssistedGrowthmethod– Electrochemical growth of one-dimensional (1D) structures.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars–webinars

	
	TotalLecturehours
	45--hours

	TextBook(s)

	1
	NanoelectronicsandInformationtechnology:Advancedelectronicmaterialsandnovel devices (2nd edition), Rainer Waser (Ed.), Wiley – VCH Verlag, Weiheim(2005)

	2
	Nanocompositescienceandtechnology,PulickelM.Ajayan,LindaS.Schadler,PaulV. Braun, Wiley – VCH Verag, Weiheim(2003)

	3
	AmorphousandNanocrystallineMaterials:Preparation,Properties,andApplications, A.Inoue, K.Hashimoto (Eds.,)(2000)

	4
	QuantumHeterostructures:Microelectronics andOptoelectronics,VladimirMitin

	5
	TheoryofModernelectronicsemiconductordevices,K.F.BrennanandA.S. Brown

	6
	SemiconductorNanostructuresforOptoelectronicapplications, ToddD.Steiner

	7
	SmartElectronicMaterials(Fundamentals andapplications),JaspritSingh

	8
	ThePhysicsof Lowdimensional semiconductors,John H.Davies.

	ReferenceBooks

	1
	NanostructuresandNanomaterials(Synthesis,PropertiesandApplications),GuozhongCao.

	2
	Nanoelectronicsand Information technologyEditedbyRainerWaser.

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://www.my-mooc.com/tags/nanotechnology

	2
	https://www.classcentral.com/tag/nanotechnology

	3
	https://swayam.gov.in/structuralanalysisofnanomaterials
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*S-Strong;M-Medium;L-Low
	Course code
	3EC
	ELECTIVE GROUP- C PAPER-III:CHARACTERIZATIONOF
NANOMATERIALS
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	3
	1
	
	4

	Pre-requisite
	Basics of Nanoparticles
	Syllabus
Version
	2021-
2022

	CourseObjectives:

	Themainobjectivesof thiscourseareto
1. Understandtheanalyticaltoolsandapplicationsofdifferenttechniques
2. Gainknowledgeonquantumdot materials
3. Applythenanomaterialsindifferent fields.

	Learning Outcomes: Students are able to understand he accurate determination of physicochemical properties such as size, size distribution, morphology, and surface chemistry, which are critical for predicting biological interactions and therapeutic efficacy. 

	Unit:1
	XRDandNMR
	08hours

	X-Raydiffractiontechnique-BasicsanditsapplicationtosizeanalysisofNanomaterials.NMR
Technique-Basics and application to siz e analysis of Nanomaterials.

	

	Unit:2
	AFMand EDX
	09hours

	WorkingofAtomicForceMicroscopy(AFM)–Modeofoperations(qualitative)
and
its application.
EDXspectra-Basicsandits applicationtosizeanalysisofNanomaterials.

	

	Unit:3
	SEMand TEM
	09hours

	Scanning Electron Microscope (SEM)-Theory, Instrumental setup and its applications – Low KV SEM and its application – Low temperature SEM and its application.
TransmissionElectronMicroscope(TEM)-Theory,Instrumentalsetupanditsapplications

	

	Unit:4
	Quantumdot Materials
	08hours

	QuantumdotIRphotodetectors-Quantumdotlasers–workingofelectronprobemicroanalysis
anditsapplicationinelementalanalysis–SKgrowthofgermaniumdotsonsiliconandits application.


	Unit:5
	ApplicationsofNanomaterials
	09hours

	Synthesis of Zinc oxide nanomaterials and its application – Synthesis of Silver Nanomaterials and its application-Synthesis of Copper Nanomaterials and its application-Synthesis of Group-III Nitride Nanostructures and their applications.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars–webinars

	

	
	TotalLecturehours
	45hours

	TextBook(s)

	1
	TheoryofModernelectronicsemiconductordevices,K.F.BrennanandA.S. Brown

	2
	SemiconductorNanostructuresforOptoelectronic applications,Todd D.Steiner

	3
	SmartElectronicMaterials(Fundamentalsandapplications),JaspritSingh

	4
	ThePhysicsof Lowdimensional semiconductors,John H.Davies

	5
	Nanoscalecalibration andStandardsandMethods EditedbyC.Wilkening andKoenders

	6
	NanostructuresandNanomaterials(Synthesis,PropertiesandApplications),GuozhongCao

	7
	Nanoelectronicsand Information technologyEditedbyRainerWaser

	ReferenceBooks

	1
	ScanningElectronMicroscopyforNanotechnologyEditedbyW.ZhouandZ.LinWang
NanosystemcharacterizationtoolsinthelifesciencesEditedbyChallaKumar

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://www.my-mooc.com/tags/nanotechnology

	2
	https://www.classcentral.com/tag/nanotechnology

	3
	https://swayam.gov.in/structuralanalysisofnanomaterials
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*S-Strong;M-Medium;L-Low
	Coursecode
	4EP
	ELECTIVE– NANOTECHNOLOGY
PRACTICALS
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	
	
	4
	4

	Pre-requisite
	Basicanalytical skills
	Syllabus
rsion
	2021-
2022

	CourseObjectives:

	Themainobjectivesof thiscourseareto:
1. Updatethestudentswithlatestnano techniques
2. Trainthestudents withallsynthetic process
3. Enrichthestudentsskillin nanosciencesoastoundertaketheirprojectworks

	Learning Outcomes: Students are able to understand the different synthesis methods of nanoparticles, Characterize the structural components of a sample.

	

	Unit:1
	NANOPARTICLESSYNTHESIS
	15hours

	1.GreensynthesisofsilverNanoparticles

	

	Unit:2
	NANOPARTICLESSYNTHESIS
	25hours

	2. ZincoxideNanoparticlesSynthesis
3. ZincoxideTitanium Nanoparticlessynthesis bychemicalmethod

	

	Unit:3
	NANOPARTICLESSYNTHESIS
	15 hours

	4. MicAssayofNanoparticles
5. GreensynthesisofcopperNanoparticles

	

	Unit:4
	NANOPARTICLESCHARACTERIZATION
(Demonstrationonly)
	13 hours

	1). Characterization ofNanoparticlesby-UV,Visibleand FTIR
2). DemonstrationofXRD,SEMand TEM
3). ApplicationsofNanoparticles

	

	Unit:5
	NANOPARTICLESCHARACTERIZATION
(Demonstrationonly)
	15 hours

	a). DeterminationofAntibacterial activity
b). DeterminationofAnti-fungal activity
c). DeterminationofAnti-cancer activity



	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars–webinars

	

	
	TotalLecturehours
	75hours

	TextBook(s)

	1
	Nanotechnology:FundamentalsandapplicationsManasiKarkare

	2
	NanostructuresandNanomaterials(Synthesis,PropertiesandApplications),GuozhongCao

	ReferenceBooks

	1
	NanoelectronicsandInformationtechnology:Advancedelectronicmaterialsandnovel
devices(2nd edition),RainerWaser(Ed.),Wiley–VCHVerlag, Weiheim(2005)

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websitesetc.]

	1
	https://www.my-mooc.com/tags/nanotechnology

	2
	https://www.classcentral.com/tag/nanotechnology
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