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M.Sc. Life Sciences
Program Educational Objectives (PEOs):

PEp 1:Explore the scope and depth of scientific knowledge across various fields of Life
Sciences (Animal Sciences/Plant Sciences) such as Cell biology, Molecular Biology,

Biochemistry, Genetics, Immunology, Biophysics, Bioinformatics, Developmental and
Evolutionary Biology, Diversity in Life forms.

PEO 2: An aptitude for acquiring knowledge and skills essential for successful career in
academia, industry, and research.

PEO 3: Promote lifelong learning to stay abreast of evolving professional challenges while

cultivating ethical standards, inter-personal communications, and teamwork skills to meet the
dynamic needs of scientific community.

Program Specific Outcomes (PSOs):

PSOI: Gain foundational understanding of biology, including, mechanisms governing the
biological processes, the principles of evolution and diversity of life forms.

PSO 2: Cultivate cognitive thinking and collaboration to solve problems in the field if Life
Sciences, facilitating translational research in industry and academia, while nurturing ethics
and social responsibility.
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111 SEMESTER [SECONDYEAR]

(PLANT SCIENCE)

Sl Course Course _ _
No. Category Code Course Title L P| Credits
THEORY
1 LSPSPC | 24Lspspcaoor | Plant Morphology and s[1]o| 4

Reproduction
) L SPSPE 24L.SPSPC3002 | Plant Physiology 4 0 4
24LSPSPE3003 | Taxonomy and Plant
Pathology
3 L SPSPE 241 SPSPE3004 Plan_tl_3|otechnology _ 3 0 4
24L.SPSPE3005 | Medicinal Plants and their
Application
4 L SPSCBOE | 2ALSPSBOE3006 Plant Metabolism _ 4 0 A
24LSPSBOE3007| Plant Developmental Biology
PRACTICAL/SESSIONAL
5 L SPSPE 241 SPSPE3008 Practical(pertaining to the 0 6 4
orypapers)
6 LSPSEC 241 SPSEC3009 Srl:(;nmerlnternshlp/Semlnar 0 5 )
Project-111
TOTAL 14 8| 22
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111 SEMESTER[SECONDYEAR]

(ANIMAL SCIENCE)

Sl Course Course ] _
No. Category Code Course Title L Credits
THEORY
1 LSASPC | 24LsAsPc3oo1 | Biology of Invertebrate ; )
2 LSASPE 24L.SASPE3002 Biolo_gy of Vertebrate 4 A
24LSASPE3003 | Applied Zoology
3 LSASPE 24L.SASPE3004 | Animal B.iotechnology 3 A
241 SASPE3005 | System Biology
Ethology and
4 LSASCBOE | 24-SASPE3006 Developmental Biology 4 4
24LSASPE3007 | Genomics and Epigenetics
PRACTICAL/SESSIONAL
5 LSASPE 241 SASPE3008 Practical (pertaining 0 A
toTheory
papers)
6 LSASEC | 24LSASSSPE300| Surmer IntemshipfSeminar s 5
o Project-l1l
TOTAL 14 22
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IV SEMESTER [SECONDYEAR]
(PLANT SCIENCE)

S(IJ'. Cig:grc??y C((;)sgze Course Title L| T| P | Credits
THEORY
1 LSPSPC 24LSPSPC4001 | Plant Anatomy & Embryology | 4 | 0| O 4
Biotechnol n
2 LSPSPE 24LSPSPEA002 Ge?lgch?]g?gZe?ir?g 3110 4
24LSPSPE4003 | Environmental Biotechnology
3 LSPSOE | 24LSPSOE4004| Ethics& IPR 300 3
PRACTICAL/SESSIONAL
4 LSPSPC | 24L.sPspcaoos| Practical(pertaining to Theory | | 5| ¢ | 4
papers)
5 LSPSEC 24LSPSEC4006 | Major Project/Dissertation 00|10 8
6 VAC 24LSVAC4007 | Value added course/MOOCS - -] - -
TOTAL 10 11| 16 23
IV SEMESTER [SECONDYEAR]
(ANIMAL SCIENCE)
SL'. Cig:grc?ﬁy Cgsgze Course Title L| T| P | Credits
THEORY
1 | LSASPC |24LSASPC4001 ﬁg‘)'(omnao'rﬁgys'o'ogya”d 410/ 0| 4
Biotechnol n
2 LSASPE 2ALSASPCA002 Ge?lt:tﬁcE(r)]gc;g)e/e?ir?g 311|0 4
24LSASPC4003| Environmental Biotechnology
3 LSASOE |24LSASOE4004| Ethics& IPR 4100 4
PRACTICAL/SESSIONAL
5 LSASPC | 241 SASPC4005 Practical(pertaining to Theory ol ol 6 4
papers)
LSASEC |24LSASPC4006| Major Project/Dissertation 0| 0] 10 8
VAC 24LSVAC4007 | Value added course/MOOCS 0| 0] O 0
TOTAL 111 1| 16 24
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SCHEMEOFINSTRUCTIONSUMMARY

COURSE CREDITS/SEMESTER CTR%E?TLS %
SL. WORK -
NO. SUBJECTS I I 1! v Total
AREA (550 (550 (550 (600 (2250
marks) | marks) | marks) | marks) | marks)
Professional
1 Course(PC) 20 20 8 4 52 58
Professional
2 Electives(PE) i i 8 8 16 18
Choice Based
Open ) )
3 Electives 4 4 8 9
(CBOE)/Open
Electives(OE)
Project Work,
Seminar
4 | and/or 2 2 2 8 14 15
Internship in
Industry or
Elsewhere(EC)
5 Value added i i i ) ) )
Courses/MOOCS
TOTAL 22 22 22 24 90 100

DEPT.OF LIFE SCIENCE




M.Sc. LIFESCIENCE SYLLABUS STRUCTURE
(Credit-Hours-MarksSystem-2024-25)

Hrs . Marks
Credit Exam
Seme Course Co_urse ber Hrs Mid | End | Total
L--P - - Sem | Sem
24LSPC1001 |Biophysics and Biochemistry 4 4 3 40 60 | 100
24L.SPC1002 |Cell Biology and Genetics 4 4 3 40 60 100
24LSPC1003 [Microbiology and Pathology 4 4 3 40 60 100
| 24L.SPC1004 |Molecular Biology and 4 4 3 40 60 | 100
Instrumental
Techniques
24LSPC1105 | Practical 6 4 6 0 100 | 100
24LSPC1106 | Seminar and Project-I 2 2 2 0 50 50
24 22 550
241 SPC2001 Bioinformatics and Biostatistics 4 4 3 40 60 | 100
24LSPC2002 |Molecular Immunology 4 4 3 40 60 100
24Lspc2003 |ECOlogy and . 4 4 3 40 | 60 | 100
I Environmental Toxicology
24L.SPC2004 |Biodiversity and Evolution 4 4 3 40 60 100
24L.SPC2105 | Practical 6 4 6 0 100 | 100
24L.SPC2106 |Seminar and Project- Il 2 2 2 0 50 50
24LSPC2107 |MATLAB 1 0 0
24 22 550
PLANTSCIENCE
241.5PSPC3001 |7 1ant Morphology 4| 4 3 40 | 60 | 100
and Reproduction
24L.SPSPC3002 |Plant Physiology
4 4 3 40 60 | 100
24LSPSPE3003 |Taxonomy and Plant Pathology
i 24L.SPSPE3004 |Plant Biotechnology 4 4 3 40 50 100
24L.SPSPE3005 |Medicinal Plants and their
Application
24L.SPSBOE3006|Plant Metabolism
24LSPSBOE3007|Plant Developmental Biology 4 4 3 40 60 | 100
24L.SPSPE3008 | Practical 6 4 6 0 100 | 100
Summer Internship/Seminar and
24L.SPSEC3009 Project - 111 2 2 2 0 50 50
24 22 550
ANIMALSCIENCE
24L.SASPC3001 [Biology of Invertebrates 4 4 3 40 60 100
24L.SASPE3002 |Biology of Vertebrates
24L.SASPE3003 |System Biology 4 4 3 40 60 100
Il | 24LSASPE3004 |Animal Biotechnology
24LSASPE3005 |Applied Zoology 4 4 3 40 60 100
Ethology and
24LSASPE3006 Developmental Biology 4 4 3 40 60 100
24LSASPE3007 |Genomics and Epigenetics
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24L.SASPE3008 | Practical 6 5 6 0 100 | 100

241 SASPE3009 Summer Internship/Seminar and

Project - 11 2 2 2 0 S0 S0
24 22 550
PLANTSCIENCE
24LSPSPC4001|Plant Anatomy & Embryology 4 4 3 40 60 100
Biotechnology and Genetic
24LSPSPRA002|E ) vineering 4| 4 3 40 | 60 | 100
v | 24LSPSPE4003 Environmental Biotechnology
24LSPSOE4004 |Ethics& IPR 4 4 4 40 60 100
24LSPSPC4005| Practical 6 4 6 0 100 | 100
Major Research Project/
241 SPSEC4006 Dissertation 10 8 6 0 200 | 200
24LSVAC4007 [Value added course 0 0 0 0 0 0
28 24 600
Grand Total 100 90 2250

ANIMALSCIENCE

Animal Physiology and
24L.SASPC4001 Taxonomy 4 4 3 40 60 | 100
Biotechnology and Genetic 40 60
24LSASPCA002 Engineering 4 4 3 100
24LSASPC4003|Environmental biotechnology
IV R4LSASOE4004 [Ethics& IPR 4 4 3 40 | 60 | 100
24LSASPC4005| Practical 6 4 6 0 100 | 100
Major Research Project/
241 SASPC4006 Dissertation 10 8 6 0 200 | 200
24LSVAC4007 [Value added course/MOOCS 0 0 0 0 0 0
28 24 600
Grand Total 100 90 2250

Note: Practical are pertaining to Theory papers

PC---Professional Courses, PE---Professional Elective, CBOE---Choice Based Open
Elective, OE---Open Elective, EC---Elective Courses, VAC---Value Added Course, L-
Lectures,Practical
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SCHEMEOFINSTRUCTIONSUMMARY

CREDITS/SEMESTER CTROE-B?'II:S %
SL. | COURSEWORK-
NO. | SUBJECTSAREA ' I I v Total
(550 (550 (550 (600 (2250
marks) marks) marks) marks) | marks)
Professional
1 Core(PC) 20 16 12 8 56 62
Professional
2 Electives(PE) i 4 8 8 20 22
Project Work,
3 Semlnar_an_d/or 2 5 5 8 14 16
Internship in
Industryor
elsewhere (EC)
4 Value added i i i i i i
Courses/MOOCS
TOTAL 22 22 22 24 90 100
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SEMESTER-I

Course

Code: 241.SPC1001 No. of Credits: 4
Course BIOPHYSICSAND Sem End Exam 60+40
Name: BIOCHEMISTRY &Cycle

Test:

COURSEEDUCATIONALOBJECTIVES:
CEO1:

system

To focus on various

bonding,

configurations

associated  with

biomolecule,thermodynamicprinciplesofbiomoleculesandbiologicalbuffering

CEO2:To study the structures,functions and metabolism of various biomolecules.

COURSEOUTCOMES:

Towards the end of the course the students will beableto:

Co1 Toknowtheconfiguration,biophysicalbondinginbiomolecules.
CcO2 To know about the thermodynamic concepts andacidbase presentin biological
system.
CO3  Tounderstandthestructure andfunctionsof carbohydrates,lipids,aminoacids,
proteins,nucleic acids, and enzymes.
CoO4 Tounderstandthemetabolismofcarbohydrates, fattyacids,aminoacidsand Nucleotides.
CO5 Tolearnbasic functionofenzymes,their properties,and components
CO6 Toknowvariousbiochemicalreactionsanditsproperties.
MappingofCOswithPOsand PSOs
COs/ | PO1| PO2| PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9| PO10| PO11 | PO12| PSO1| PSO2
POs
co1l| 3 2 1 2
co2| 1 3 2 3
Co3| 1 2 1 2
Co4| 1 2 1 2
COo5| 1 3 2
Ccoe6 | 2 2 1
Avg. | 15| 233| 1.33 2.25
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1-Slight,2—Moderate,3 —Substantial

COURSECONTENT
SEMESTER I
BIOPHYSICS
UNIT-1:BONDINGSAND FORCES [13Hours]

Chemical composition and bonding, three-dimensional structure of molecules
(configuration and conformation, Isomerism and stereospecificity), Intermolecular forces:
Dipoles, dipole moment, charged dipole, induced dipole, lonic bonding, Hydrogen bonds,
Vander Waal’s forces & Dielectric constant. Colloidal system; Properties of colloids;
Emulsion & Suspension, Ultrafiltration; Adsorption.

UNIT-1I:THERMODYNAMICPRINCIPLES [13Hours]

StructureofAtom,Molecules,Chemicalbonds,andStabilizing interactions.Structureand
ionizationofwater,Acidsandbases,RelationshipofpHandpKinabuffer,Bloodbuffering

system, Principlesofthermodynamics in relationto livingorganization. Concept ofsteady
state,enthalpy,entropyandenergychanges,PhosphorylgrouptransferandATP,Biological
oxidation-reduction reactions.

BIOCHEMISTRY

UNIT-111:CARBOHYDRATESANDLIPIDS [13Hours]
Carbohydrates: Structure, properties, function, and classification of carbohydrates
(monosaccharides, oligosaccharides: important disaccharides, and polysaccharide: starch,
glycogen, and cellulose).

Glycosylation of other biomolecules: glycosaminoglycans, proteoglycans, glycoproteins,
and glycolipids.

Lipids:Classification,Structure,properties,andfunctionsofimportantmembersofstorage and
membrane lipids; lipoproteins.

UNIT-1V:PROTEINSANDENZYMES
Structure,functionsandclassificationofaminoacidsandproteins(primary,secondarytertiary, and
quaternary structures), Ramachandran plot, Peptide bonds.

Structure and function of Nucleic acids, Classification of enzymes and coenzymes.
Mechanism of enzymeaction. Regulationofenzyme activity: Constitutiveandregulatory
enzymes.

UNIT-V:METABOLISM [13Hours]

Glycolysis, Krebs cycle, Gluconeogenesis,Hexose Monophosphate shunt, Glyoxylate
cycle,GlycogenBreakdown&Synthesis,electrontransportandOxidativephosphorylation,
Photophosphorylation, proton pump, Biosynthesis and oxidation of fatty acids, Nucleotide
metabolism, General reactions of amino acid metabolism.

DEPT.OF LIFE SCIENCE



Text Books:

1. BiophysicsandBiophysicalChemistrybyDebajyotiDas;AcademicPublishers
2. LehningerPrincipleofBiochemistrybyD.L.Nelson&M.M.Cox

3. BiochemistrybyU.Satyanarayana&Chakrapani;Elsevier

India Reference Books:

1. IntroductiontoBiophysicsbyPranabKumar;S.Chand
2. BiochemistrybyV.Voet&J.G.Voet;JohnWiley&Sons
3. BiochemistrybyL.Stryer;W.H.Freeman&Coltd
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Course

Code: 241L.SPC1002 No.ofCredits: 4
Course CELLBIOLOGYAND SemEndExam& Cycle 60440
Name: GENETICS Test:

CourseEducationalObjectives
This course enables the
students:

CEO1:Toimpartknowledgeofstructuralandfunctionalaspectsofcellsasunitofliving systems and
transport of information & matter across cell membrane.

CEO2:Toprovidestudentswithadeepinsightaboutthemotilityofthecellwithemphasis on the
molecular motors, cell adhesions, molecular biology involved in the movement process
involved in movement of Cilia and Flagella.

CEO3: To acquire in-depth knowledge of the molecular events involved in cell division
which includes mitosis, meiosis, cell cycle and its regulation.

CEO4:TounderstandclassicalgeneticscomprisingMendelianlawsofinheritanceandtheir
significance in genetic diseases.

CourseOutcomes
Towardstheend ofthecourse,astudentshould beableto:

CO1:acquireknowledgeabouttheorganizationalandfunctionalaspectsofboth prokaryotic &
eukaryotic cell and cell organelles.

CO2: learn about the interactions of the cells with outside environment through exchange
of information and transport of molecules.

COa3: Identify, formulate, and solve problems arisen due to the inefficient functioning of
thevariouslifeprocesseslikecell-to-cellcommunicationandmovementprocessesofacell or
system.

CO4:learnabouttheclassical geneticsandtransmissionofcharactersfrom onegeneration to the
next which will make foundation for the advanced genetics and develop innovative research
ideas for curing genetic disorders in humans.

CO5:Knowledgeabouttheeventsofcellcycle anditsregulation

CO6: Understood cell signaling and how it regulates cellular functions and how its
dysregulation leads to cancer and other diseases.
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Mapping of Cos with Pos and PSOs

COs/POs | PO1| PO2| PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

COo1 2 - 2 2 1

CO2 1 2 2 2 -

CO3 1 3 3 3 -

CO4 1 2 2 1 -

CO5 1 3 3 2

CO6

Avg. | 133| 24| 252 L

COURSE CONTENT
Unit-I: Membrane Structure and Function [15Hours]

GeneralorganizationofProkaryoticandEukaryoticcells.CellWallandCellIMembranes:Cell ~ wall
of Eubacteria, lipo-polysachharides, Peptidoglycans and related molecules. Prokaryotic cell
inclusions: Endospores and gas vesicles, Eukaryotic cell wall and plasma membrane
(compositionanddynamics,membranecarbohydratesandtheirroleincellrecognition).Social
context ofcells: Cell junction, cell adhesion and extra-cellularmatrix. Cell motility:Ciliaand
flagella of prokaryotes and eukaryotes. Cytoskeleton: Microtubules, intermediate filaments
and microfilaments.

Unit—I1:Nucleus [15Hours]

Nucleus: Structure and function of nuclear envelope, nucleolus, Chromatin organization and
itspackaging,roleofnuclearmatrixinchromosomeorganizationandfunction,matrixbinding
proteins. Global structure of chromosome: Lam-pbrush chromosome, Polytene chromosome,
Interphase chromatin, Euchromatin and Heterochromatin. Cell cycle: Molecular models and
events, Regulators and checkpoints in cell cycle (Cyclin and CDKs). Molecular mechanisms
of cell division, Mitosis and Meiosis. Cell signaling: Endocrine, Exocrine & Synaptic
signaling; Extracellular Messengers & their receptors; G-protein- Coupled receptors; Second
messengers and their mode of action.

Unit-I11:CellularOrganelles [10 Hours]

Mitochondria:Structure,function, mitochondrial DNA,originandevolutionof
mitochondria, Chloroplast: Structure, function, chloroplast DNA and its significance,
chloroplastbiogenesis,originandevolution.Intracellularcompartments-1:Golgiapparatusand
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endoplasmic reticulum (structure & function). Intracellular compartments-I1: Lysosomes,
Ribosomesandperoxisomes(structureandfunction).Macromoleculartraffickingintoandout ~ of
nucleus.Protein sorting: Transport of proteins into mitochondria, chloroplast and lysosomes.

Unit-1V:Geneticsl [15Hours]

Mendel’s laws of inheritance and chromosomal theory of heredity. Neo-mendelism, genomic
imprinting, penetrance, and expressivity, phenocopy, Linkage, crossing over and
recombination, sex linkage, sex limited and sex influenced characters. Extra-chromosomal
inheritance: Inheritance of Mitochondrial and chloroplast genes, maternal inheritance.Gene
mapping methods: Linkage maps, Tetrad analysis, Pedigree analysis, lod score for linkage
testing, Mapping with molecular markers, Mapping by using somatic cell hybrids,
Development of mapping population in plants.

Quantitativegenetics:Polygenicinheritance,Heritabilityanditsmeasurements,QTLanalysis,
Gene interaction.

Unit-V:Geneticsl|I [9 Hours]

Cytoplasmic inheritance, Structural and numerical changes in chromosome (including
polyploidy). The origin of genetic variability through mutation (Spontaneous and chemical,
Frame-shiftmutation,pointmutationsandchromosomalaberrations).Principlesofpopulation
geneticsandHardy-Weinbergequilibriumandthefactorsinfluencing,GeneflowandGenetic  drift,
Human chromosomes, Genetic diseases, and syndromes

TextBooks

1. Molecularbiologyofthecell.ByAlberts.etal.
2. Molecularcellbiology.ByLodishetal.

3. Cell,amolecularapproach.ByCooper.

4. CellBiology. ByDeRobertesandDeRobertes.
5. GeneticsbyStrickberger.

6. GeneticsbyGardner.

ReferenceBooks

1. Smith&Wood,CellBiology,2ndEdition,Chapman&Hall,London.

2. Watsonet al., MolecularBiologyofthegene,5thEdition,PearsonPrenticeHall. USA.
3. BenjaminLewin,GeneX,10thEdition,JonesandBarlett Publishers.

4. GeraldKarp,CellandMolecularBiology:ConceptsandExperiments, 7thEdition.
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Course .

Code: 241.SPC1003 No.ofCredits: 4
Course MICROBIOLOGYAND SemEndExam& 60+40
Name: PATHOLOGY Cycle Test:

COURSEEDUCATIONALOBJECTIVES:

CEO1:Toenhancethestudent’sknowledgeonthehistoricalaspectsanddevelopmentof
microbiology and classification of microbes.

CEO2:TounderstandthereproductioninVirusesandprinciplesofmicrobialpathogenesis.

COURSEOUTCOMES:

Towardstheendofthecoursethestudentswillbeableto:

CO1 KnowledgeonLandmarkdiscoveriesinMicrobiologyanddifferentdomains
classification of living organisms and sterilization process
CO2  Understandabouttheoutlinesurvey ofothermicrobesanduseofmicrobes.
CO3  KnowtheVirusreproductionanduseofvirusinGeneticEngineering
CO4  Learnthegeneralprinciplesofmicrobialpathogenesisandotherpathogenic
disorders.
CO5  Knowledgeofmicrobiologyinvariousfield
coe ldeatoevaluatemethodsusedtoidentifyinfectiousagentsintheclinical microbiology
lab.
MappingofCOswithPOsand PSOs
%gzl POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8| PO9 | PO10 | PO1| PG PSO1| PSO
1 12 2
co1| 3
co2| 2| 3| 1
co3| 1| 2] 2
coa| 2| 3] 1
cos| 3| 2] 2
cos| 2| 3| 1
Avg. 216 | 233 | 133
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1-Slight,2—Moderate,3 —Substantial

COURSECONTENT

UNIT-I: [12Hours]

Beginning of Microbiology, Milestones in the development of microbiology, spontaneous
generation, Classification of microorganisms, Classification of Bacteria according to
Bergey’s manual, Application of microbiology, Bacterial cell structure and morphological
features (cell wall, outer membrane, flagella, endospores and gas vacuoles), microbes
beyond cellular organization (Viruses, viroids, and prions) Microbiology: Sterilization,
Culture Media, Pure culture technique, Microbial staining methods.

UNIT=II: [12Hours]

OtherMicrobes—AbriefoutlinesurveyofotherMicrobessuchasProtozoa,Mycoplasma, Yeasts and
Cyanobacteria. Use of microbes in industry and agriculture, Microbial growth, Nutrition,
Elementary idea of antibiotics.

UNIT-III: [13Hours]

ReproductioninViruseswithspecialreferencetolyticandlysogenycycle,bacteriophages,
general properties of viruses, viral structure, taxonomy of virus, viral replication,
cultivation, and identification of viruses; Genetic recombination in bacteria
(Transformation, Conjugation, Transduction), Virus as a tool for Genetic Engineering.
Metagenomics.

UNIT-IV: [12Hours]

Generalprinciplesofmicrobialpathogenesis,Cellularadaptationcellinjuryandcelldeath:
Mechanism,morphologyandexamplesofcellinjury,necrosisandapoptosis,Fundamental
concepts of neoplasia — Benign & malignant, Biology of tumor growth, Common
environmental and occupational exposures leading on to diseases.Nutritional deficiencies
and obesity related disorders.
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UNIT-V [15Hours]

Host-pathogeninteraction,ecologicalimpactofmicrobes;symbiosis(Nitrogenfixationand
ruminant symbiosis); microbes and nutrient cycles; microbial communication system;
bacterial quorum sensing; microbial fuel cells; prebiotics and probiotics.

Text Books:

1. Microbiology,Prescott.,HarleyandKlein,WilliamCBrownPress.

2. TextbookofMicrobiology, R.C.DubeyandD.K.Maheswari,S.CahndandCompany.
3. ModernconceptsofMicrobiology,H.D.KumarandS.Kumar,VikasPublications.

4. Microbiology,Pelczar,ChanandCreig, TataMcGrawHillPub.

5. BASICPATHOLOGYbyKUMARV.ROBBINSS.
6. SurgicalPathologybyAckerman.

ReferenceBooks:

1. PahologicBasisofDiseasebyKumar,Vinay.

2. GeneralMicrobiology,S.B.SulliaandV.Santharam,Oxford&IBH,New Delhi
3. BrockBiologyofMicroorganisms,Maidgan,MartinkoandParker,Prentice
Halllnc., New York

Course 241 SPC1004 No.ofCredits: 4
Code:

MOLECULAR BIOLOGY
Course &INSTRUMENTALTECHNIQU SemEndExam& 60-+40
Name: Cycle Test:

ES

CourseEducationalObjectives
This course enables the
students:

CEOL:ToProvideathoroughunderstandingofchemistry,structureandorganizationof genetic
material (DNA) in prokaryotes and higher organisms.

CEO2:TounderstandDNAdamage,DNArepairmechanisms,storageofgenetic information and
its translation at molecular level in prokaryotic and eukaryotic systems.

CEO3:Toprovidethestudentswiththeunderstandingofvariousanalyticaltechniques used in
biotechnology-based research and industry.

CEO4:TOacquaintwithvariousinstruments,theirconfigurationandworkingprinciple, operating
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procedures, data generation and its analysis.

CourseOutcomes
Towardstheend ofthecourse,astudentshould beableto:

CO1:Acquireknowledgeaboutgenomeorganizationinhigherorganismsanddescribe kinetic
classes of DNA and Gene families.

CO2: Explain the properties of genetic materials and storage and processing of genetic
information and apply mechanisms of DNA replication, damage and repair in applied
molecular genetics.

CO3:Applybasicprinciplesofdifferentanalyticaltechniquesandabletousemicroscopy,
spectroscopy, and centrifugation.

CO4: Assimilate the principles and applications of electrophoresis, blotting,
chromatography and spectroscopy in research and related experiments.

CO5:To be familiar with the various genetic and molecular changes occur in a normal cell
during malignant transformation.

CO6:To introduce the tools and techniques available for studying biochemical and
biophysical nature of life

COs/POs | PO1 | PO2| PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
co1 2 | 1| 1| 2 -

CO2 1] 1| 2] 3 -

Co3 - 2] - 3 2

CO4 3| - | 2| 2 -

CO5 3] 2| 2| 1

CO6 3 2] 2| -

Avg. | 24| 16| 18| 22| 2
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COURSECONTENT UNIT-
I:MOLECULARBIOLOGY-I [12Hours]

Chemistryofnucleicacids,Structureandtypesofnucleicacids,Prokaryoticandeukaryotic
Genome organization, organelles genomes (mitochondrial and chloroplast genome), DNA
re- association kinetics (Cot curve analysis); Repetitive and unique sequences; Satellite
DNA,C-Valueparadox,Centraldogma,DNAasthegeneticmaterial.Geneasrecon,muton
andcistron, split gene, jumping gene, and over-lapping gene concepts.

UNIT-II:MOLECULARBIOLOGY-II [14Hours]

DNAReplication:MechanismofDNAreplication(Initiation,elongation,andtermination).
DNA damage and repair mechanisms, Homologous and Site-specific Recombination.
Transcription: Transcription machinery, Transcription process, Post transcriptional
modifications (capping and polyadenylation, splicing), Signal transduction and control of
transcriptionandcontroloftranscriptionalregulators,Genesilencing,siRNA,RNAediting,
RNA transport.

UNIT=II:MOLECULARBIOLOGY-III [12Hours]

Expression of gene regulation in Prokaryotes and eukaryotes: The Operon concept, (lac-,
trpoperon), Transcriptionfactors, Transcriptionattenuation,LyticandLysogeniccascades
Translation: Translation machinery, Mechanism of initiation, elongation and termination;
Co- and post-translational modifications, translational inhibitors.

DNA amplification: Polymerase Chain Reaction, Genetic Engineering: Restriction
enzymes,DifferentmethodsofconstructionofrecombinantDNA, Celltransformationand
Cloning, Transgenic animal, Expression of recombination protein using bacterial/animal
vectors, Gene Knock out strategies.
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Unit-1V:INSTRUMENTALTECHNIQUES-I [12Hours]
Microscopy: Principles and types: Phase contrast Microscopy, Fluorescence Microscopy

andElectronMicroscopy.Spectrophotometer:lawsofabsorptionoflight,Beer-Lambert’s

Law, Ultraviolet-visible absorption spectroscopy: Principle, Instrumentation and
application.Fluorescencespectrophotometry:Principle,Instrumentationandapplication.
MASS spectrophotometry: Principle, Instrumentation and application.Other types (IR,
NMR and ESR) of spectrophotometry: Basic principle and application. Elementary idea
on X-ray crystallography.

Unit-V:INSTRUMENTALTECHNIQUES-II [15Hours]

Chromatography: Principles and types of Chromatography (Paper and Thin-layer
chromatography), Column chromatography (Adsorption chromatography, Gel
exclusion/permeation chromatography, lon-exchange chromatography, and Affinity
chromatography), Gas chromatography and HPLC. Centrifugation: General Principles
andtypesofcentrifugations.Electrophoresis:Principlesandtypes(Agarose, SDSPAGE & 2-
D gel). Polymerase Chain Reaction (PCR), Nucleic acid hybridization: Principle &
applications of Southern blotting, Northern blotting, and Western blotting.

Text Books:

1. Celland MolecularBiologybyP.Khanna;l KinternationalPublishing HousePvt.Ltd

BiophysicsandBiophysical ChemistrybyDebajyotiDas;AcademicPublishers

3. PrinciplesandTechniquesofBiochemistryandMolecularBiologybyKeithWilson and
John Walker; Cambridge University Press.

no

ReferenceBooks:

1. MolecularBiology oftheCellbyBruceAlbertsetal;GarlandScience
2. MolecularBiology oftheGene byJamesD.Watsonetal;Pearson
3. BiophysicalChemistry byUpadhyay&upadhyay
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Course 241.SPC1105 No.ofCredits: 4
Code:

Course PRACTICAL EndExam: 100
Name: -

Studyofstagesofmitosisbysquashingtechnique
Studyofstagesofmeiosis

KaryotypeAnalysis

Micrometry&measurementofCell size
Sterilizationofglassware&preparationof media
Gramstainingofbacteria

Preparationofliquidandsolidmedia forgrowthofmicroorganisms.

Isolationandmaintenanceoforganismsbyplating,streakingandserialdilutionmethods.

© © N o g B~ wDd e

Isolationofpureculturesfromsoil, water andair.

[EEN
©

Streakplatecultureofbacteria

[EEN
=

QualitativeAnalysisofaminoacids, sugarsandlipids.

[EEN
N

EstimationofproteincontentbyLowry's &Biuretmethod.

[EEN
w

EstimationofDNAcontentinthegivensamplebyDiphenylaminemethod.

[EEN
=

EstimationofRNAcontentbytheOrcinol method.

[EEN
o

EstimationofreducingsugarsbyDNSmethod.

[EEN
&

Isolationandestimationofcaseinfrommilk.

[EEN
~

MeasurementsofCentraltendencyandtheirvariance.

[HEN
®©

ComparisonoftwosamplesbyStudents’‘t’ test&studyofANOVA.

SEMESTERII

CourseCode 241.SPC2001 No.ofCredits: 4

BIOINFORMATICSAND SemEndExam& Cycle

BIOSTASTICS Test: 60+40

CourseName:

COURSEEDUCATIONALOBJECTIVES:

CEO 1: Objectives of this course focuses on the development of skills of students for a
successfulcareerinindustryorresearch. Thecourseemphasizesenougheffortontheoryand
practical applications.

CEO 2: The course emphasizes on the delivery of the state of the art technologies in
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Genomics, Proteomics, 3-D structure of the protein and its statistical analysis.

COURSEOUTCOMES:

Towardstheend ofthecoursethestudentswillbeableto:

Co1 Understand the types of biological databases available in open source domain
and their uses.
CO2 Acquire knowledge in pair wise, multiple sequence alignments and
phylogenetic analysis
Co3 Abletoanalyzesecondaryandtertiarystructureanditsmodelingofproteins for drug
designing by using bioinformatics tools.
CO4 Understandthe use ofstatisticalanalysisusingdifferentalgorithmandtheir
applications.
CO5 Acquireknowledgeintheworkingofanalyticalinstruments
CO6 Basicknowledgeinanalyticaltechniquestopursuecareerinalliedhealthfields and
other technical programs.
MappingofCOswithPOsandPSOs
O Po1 | PO2| PO3| PO4 | POS| POS| POT | POB| POS| PO10| POLL| PO12| PSOL| PSO2
co1| 2 1 3
co2 | 2 1 1
co3z| 1 2 3
co4| 2 1
cos| 2 2
coe6 | 2 1
Avg. | 22| 283| 133 2.33
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1-Slight,2—Moderate,3 —Substantial

COURSECONTENT

Unit-1 [15Hours]

Introduction To Bioinformatics; Concept and importance of Bioinformatics; NCBI Data
model; EMBL Database; DDBJ Database; PIR Database; PDB Database; Structural
Database (SCOP,CATH); Structural Viewers (RasMol,PyMOL,Cn3D,Swiss PDB
Viewer); Metabolic Pathway Database (KEGG, Meta Cyc, EMP).

Unit-11 [10Hours]

Sequence alignment (Local, Global, Multiple); Sequence alignment algorithm (Dot
Matrix, Needleman & Wunch, Smith-Waterman, FASTA and BLAST); Substitution
matrix (PAM, BLOSUM); Phylogentic analysis; Hidden Markov Model; Algorithms of
Non-redundant Sequence Datasets.

Unit-111 [15Hours]

Homology Modelling; Model Validation - SAVES Server, Ramachandran Plot. Protein-
Nucleic Acid interaction. Visualization Tools, Threading Modelling; Algorithms of
Prediction of 2D structure of protein (Chao-Fasman, Gor, Neural Network); Algorithms
ofpredictionof3Dstructureofprotein;ProteinStability; Hydrophobicityprofile;Protein-
Protein interaction Database; Protein-ligand Interaction Database; Computational added
drug design.

Unit-1VvV [12Hours]

IntroductiontoBiostatistics;MeasureofCentraltendency(Mean,Median,Mode);Mean
Deviation and Standard Deviation; Measures of central tendency and dispersion;
probability distributions (Binomial, Poisson and normal); Sampling distribution;
Differencebetweenparametricandnon-parametricstatistics;Confidencelnterval;Errors;
Levels of significance; Test of significance: Regression and Correlation; t-test; Analysis
of variance; X2 test; Basic introduction to Multivariate statistics.

UNIT-V [12 Hours]

CoefficientofVariation;AnalysisofVariation(ANOVA); TestofSignificance(t-test,f-  test,
chi-square test); Correlation and Regression Analysis.

TextBooks

1. DavidW.Mount,Bioinformatics:SequenceandGenomeAnalysis.

2. AndreasD.Baxevanis,Bioinformatics: APracticalGuidetotheAnlysisof Genes
and Proteins.

3. Johna.Rice,MathematicalStatisticsandDataAnalysis.

4. P.N.Arora&P.K.Malhan,Biostatistics;HimalayaPublishingHouse.

5. WayneW.Daniel,Biostatistics: AfoundationforAnalysisintheHealthSciences.

ReferenceBooks

1. M.MichaelGromiha,ProteinBioinformatics: FromSequencetoFunction,
Academic Press, 2010.
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2. D.E.KraneandM.L.Raymer,Fundamentalconceptsofbioinformatics,
Pearson Education Inc. 2006.

3. S.CRastogi,Bioinformatics:MethodsandApplicationsGenomics,Proteomics and
Drug Discovery.

4. MishraandMishra, IntroductoryStatistics.

Course Code: 241 .SPC2002 No. of Credits: 4
Course SemEndExam& Cycle
Name: IMMUNOLOGY Test: 60+40

Course Educational Objectives
Thiscourseenablesthestudents:

CEOL1: To acquire in-depth knowledge on immunity, immune systemand structuralfeatures of the
components of the immune system as well as their function.

CEOQO2: To learn the structure and functions of lymphoid organs, immune cells and molecules elicit immune
response.

CEO3: Acquire proficiency and practical experiences in advanced immunological techniques such as
RIA,ELISA and ELISPOT assay.
CEO4:Togaininsightintotheconceptofautoimmunityandunderstandthemechanismsunderlyingthe development of
autoimmune diseases.

Course Outcomes

Towardstheendofthecourse,astudentshouldbeableto:

CO1:Explaintheroleofimmunecells,organsandtheirmechanisminbody defencemechanism. CO2:

Evaluate usefulness of immunology in different pharmaceutical companies.

COa3:Identifyproperresearchlab workinginarea oftheirowninterests.
CO4:Applytheirknowledgeanddesignimmunologicalexperimentstodemonstrateinnate,humoralorcytotoxic T
lymphocyte responses and figureout kind ofimmune responsesin thesetting ofinfection (viral or bacterial).
CO5: Find out the difference between active and passive immunity and the factors influencing the durationand
efficacy of immune responses induced by vaccination.

CO6:Abletounderstand andrelatetotherapeutic agentsusedinmedicine.

COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Co1 1 - 2 2 1 -
COo2 1 2 3 3 2 -
COo3 - - 1 2 3 3
CO4 1 1 2 3 - -
CO5 - - 2 1 2 3
CO6 1 2 3 - - -
Avg. 1 166 | 216 | 25 2 3
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COURSECONTENT
Unit-1:Immunology-fundamentalconcepts [14 Hours]

Introduction, Phylogeny of Immune system, Components of innate and acquired immunity, Cells of the
Immune system: Haematopoiesis, and differentiation of stem cells to different cellular elements in blood
(Lymphocytes, Macrophages, Dendritic cells, Natural Killer cells, Lymphokine activated killer cells,
Eosinophils, Neutrophils and Mast cells). Organization and Structure of Lymphoid Organs: primary and
secondary lymphoid organs.

Unit—I1:ImmuneresponsesgeneratedbyBandT lymphocytes [12 Hours]
Physiologyofimmuneresponse,ActivationandregulationofBandTlymphocytes,Basisofselfandnon-self-
discrimination; Humoral immune response, Cell-mediated immune responses, ADCC; Structure and function
of antibody molecule, classes & subclasses of immunoglobulins; Nature and Biology of antigens and super

antigens,Cytokines:properties,Production,biologicalfunctionandtherapeuticuses;Majorhistocompatibility
complex and MHC restriction; Antigen processing and presentation.

Unit-I11:Antigen-antibodyinteractions [12 Hours]

Antigen — Antibody interaction: Precipitation, agglutination and complement mediated immune reactions;
Haptens and adjuvants: structure and properties, Complement system. Advanced immunological techniques:
RIA, ELISA, ELISPOT assay; Immuno-electrophoresis; Biotinylation; Avidin-Streptavidin.
Unit—1V:Humoral, Naturalandclinical Immunology [14 Hours]

BandTcellmaturation,activationanddifferentiation;B-cellreceptor, T-cellreceptor.Immunitytolnfection:

Bacteria,viral,fungalandinfections;Hypersensitivityreactions-types(l,11,111,andIV); Autoimmunity;types of
autoimmune diseases (Hashimoto’s disease, Systemic lupus erythematosus & Multiple sclerosis);
Mechanism and role of CD4+ T cells; Transplantation: Immunological basis of graft rejection;

Immunodeficiency diseases: Primary and Acquired.

Unit-V:Vaccinology [12 Hours]

Active and passive immunization; live, Killed, attenuated, subunit vaccines; vaccine technology: role and
properties of adjuvants, recombinant DNA and protein-based vaccines, plant-based vaccines, reverse
vaccinology; peptide vaccines, conjugate vaccines; antibody genes and antibody engineering: chimeric,
generation of monoclonal antibodies, hybrid monoclonal antibodies.

TextBooks
1. Kuby Immunology,5thedition,by R.A.Goldsbyet al.
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2. Immunologyby Roitt
3. ImmunologybyKhan
4. CellularandMolecularimmunologybyAbdul, K.,Abbas,AndrewK_.L., Jordan, SP

ReferenceBooks

1. Roitt,1.M.Essentialilmmunology.
2. Tizardl.R.Immunology.
3. FundamentalsofimmunologyByWilliamPaul

Course __
Code: 24L.SPC2003 No.ofCredits: 4
ECOLOGY
ourse &ENVIRONMENT SemEndExame, 60440
ame- AL TOXICOLOGY ycle Test:

CourseEducationalObjectives

This course enables the

students:

CEO1:TounderstandvariousconceptsrelatedtoEcosystem.
CEO2:ToacquireknowledgeregardingPopulationandCommunityecology.
CEO3:Torelatehumanactivitieswithdegradationofenvironmentandsolutionstorestoreit. CEO4: To
get a complete idea regarding Ecotoxicology.

CourseOutcomes

Towardstheend ofthecourse,astudentshould beableto:

COl:Gainunderstandingregardingthestructureandfunctionalaspectsofanecosystem.

CO2:Acquiredeepunderstanding aboutPopulation ecologyand Community ecology.
CO3:GainknowledgeaboutEnvironmentalpollution,itseffectsandsolutionstoprotectand restore it.
CO4:Describevarioustoxicagents,their modeofactionandtheireffectsonenvironment. CO5:
Understanding of the ethical issues with emphasis on ecology and biology.

CO6:Communicateeffectivelyaboutecologicalandtoxicologicalconcepts,issues,andsolutions.

COs/POs | PO1 | PO2 | PO3 | PO4| PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

COo1 2 1 1 2
CO2 1 2 1 1 1
CO3 1 3 2 3 2 3
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CO4 1 3 3 3 3

CO5 2 3 2 1

CO6 2 3 2 1 1
Avg. | 15| 25| 18] 2 18 2
COURSECONTENT
Unit-1:ECOLOGY-I [10Hours]

Concept ofEcosystem (Emergent Properties, Biological levels of Organization, Structure,
Classification of Ecosystems, Ecological energetics, Gaia hypothesis and Cybernetics).
Leibig’s Law of Minimum and concept of limiting factors, Law of Tolerance

Unit-11:ECOLOGY-II [12Hours]

Populationandcommunityecology:Conceptofautecologyandsynecology,Conceptof

population and population attributes: Density, natality, mortality, survivorship curves,
life table, age structure, population growth forms, Concept of carrying capacity and
environment resistance, Community Ecology, Ecological succession, Ecological niche,

Unit—I1I:ENVIRONMENTALCONCERNS [15Hours]

Environmental Pollution:Sources & control (Air Pollution, Water Pollution, Soil
Pollution,Noise pollution, Radioactive Pollution), Greenhouse effect, Ozone depletion,
Global warming, Climate change; Factors responsible for climate change, EI-Nino and
La Nina phenomenon and its consequences; Effect of climate change on reproductive
biology and biogeography. Environmental laws, environmental monitoring and bio
indicators, environmental safety provisions in Indian constitution, major environmental
laws in India; Waste Management & Bioremediation; Diversity Ecology and
Evolutionary Biology Conservation

Unit-IV:ENVIRONMENTALTOXICOLOGY [10Hours]

Definition and classification toxic agents and their mode of action, Pesticides, Solvents,
Metals, Carcinogens, Xenobiotics; Food additives; Geno toxicology

Unit-VPRINCIPLESOFTOXICOLOGY [15 Hours]

Basic concepts: Dose and dose response relationship, types of toxic effects (allergic
reactions, Idiosyncratic reactions, reversible and irreversible effects, acute toxicity, sub-
acute toxicity, sub chronic effects and chronic effects); Factors affecting toxicity;
Absorptionanddistributionoftoxins,Portalsofentry; Conceptoftoxicokineticand
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toxicodynamic; ADME,Bioaccumulation,Biotransformationandbiomagnification, Antagonism,

synergism.

Text Books:

1. EcologyandEnvironmentbyP. D.Sharma;RastogiPublications

2. EnvironmentalBiologybyP.S.Verma &V.K.Agarwal; S. Chand

3. EnvironmentalToxicologybySureshC.Joshi&PriyankaSharma;Pointer
Publishers

ReferenceBooks:

1. FundamentalsofEcology byEugeneOdum;Cengage Learning
2. AnlntroductiontoEnvironmental ToxicologybyPh.D.Dong& Micheal H.;
Createspace Independent Pub

Course .
Code: 24L.SPC2004 No.ofCredits: 4
Course BIODIVERSITY & SemEndExam& 60+40
Name: EVOLUTION Cycle Test:

COURSEEDUCATIONALOBJECTIVES:

CEOL: To provide idea about types of biodiversity and its significance in ecosystem

CEO2:  Tohaveknowledgeonconservationofbiodiversitywithapplicationof
biotechnology

CEOQO3:Toprovide inspirationonorganicevolutionanditsprinciples
CEO4:Tointroducethe concept ofradiation biodiversityand biogeographyofplant
COURSEOUTCOMES:

Towardstheendofthecoursethestudentswillbeableto:

CO1  Toknowtheimportance ofbiodiversityinnature

CO2  Befamiliarwithmethodsofconservationofbiodiversity

CO3  Tohaveideaaboutoriginoflifeand organicevolutionoforganisms

CO4  Toknowaboutthesystemofclassification,toolsandtechniquesusedinsystematic

biology

CO5  Toanalyzetherelationshipbetweenbiodiversityandecosystemfunction,includingthe roles

of keystone species and trophic interactions.

cos  Toevaluatetheimpactsofhumanactivitiesonbiodiversity,includinghabitat destruction,

pollution, and climate change.
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MappingofCOswithPOsand PSOs

(;S: PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
col| 1 2 1

co2 | 2 3 1 !
co3 | 1 2 1

co4 | 2 1

cos | 3 2 1

cos| 2 | 2 !

Avg. | 183 | 2 1

1-Slight,2—Moderate,3 —Substantial

COURSECONTENT UNIT-

I:CONCEPTOFBIODIVERSITY

[12Hours]

Biodiversity- Concept of Biodiversity (a, B, y), Significant of biodiversity, Status of
Biodiversity at global and National level. Biodiversity hot spots and megadiversity
countries. Assessment of Biodiversity (Species Richness, dominance); Biodiversity index
(Simpson’s Index, Shannon-Wiener index), Similarity index (Sgrensen index).

UNIT-11:CONSERVATIONOFBIODIVERSITY |

[12Hours]

Needs to conserve biodiversity. Principle of conservation of Biodiversity (Ex Situ and In
Situ). Strategies for Biodiversity conservation and salient features of biodiversity Act.
Efforts in India to conserve biodiversity. Biotechnological approaches, Cryopreservation.

JFM- Joint Forest Management, Chipko movement as case studies.

UNIT-I11:CONSERVATIONOFBIODIVERSITYII

[15Hours]

Concept of conservation with special reference to forest and wildlife management a)
Conservation verses preservation b) Conservation Genetics-Genetic management of
threatenedspeciesandc)ManagementandConservationPracticed) Valuesofbiodiversity — and
conservation ethics e) Significance of ecological restoration in conservation, Concept of
stakeholders.

Internationalconservationbodies; lUCN,UNDP,FAO,WWF,Organismsofconservation
concern: Rare, endangered species. Conservation strategies; Genomics and Biodiversity
MolecularToolsfordiversityStudies-SignificanceofMolecularToolsinDiversityand
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ConservationStudies, Barcoding.
UNIT-IV:EVOLUTION-I [12Hours]

Origin of life, Theories of evolution, Modern synthetic theory of evolution; Pattern of
evolution (Sequential evolution, convergent and Divergent evolution, micro, macro, and
mega evolution; Molecular evolution, molecular clocks). Natural selection, Speciation,
species concept, levels of selection.Types of selection (stabilizing, directional etc.),
sexualselection,geneticdrift,isolationmechanisms,sympatricandallopatricpopulations.

UNIT-V:EVOLUTION-II [12Hours]

Animal distribution: Cosmopolitan, Discontinuous, Bipolar, and isolated distribution and
factors effecting animal distribution, Adaptive radiation, biogeography and evolutionary
ecology. systems of classification: cladistics and phonetics, molecular systematic, gene
expression and evolution, Geological Time Scale, Continental drift; Neoteny and
Paedogenesis in animals, Fossil and fossilization, Dating of Fossils.

TeachingMethods:Chalk&Board/PPT/Video Lectures

Text Books:
1. FundamentalsofecologybyProf.M.C.Dash
2. Conceptofecologyby.Kormundy,

3. OrganicevolutionbyVeerBalaRastogi
ReferenceBooks:
1. EcologybyO.P.Odum

2. Evolution byDouglas Futuyma

Course

Code: 24L.SPC2105 No.ofCredits: 4

Course PRACTICAL EndExam: 100
Name: -

IsolationofgenomicDNAfromPlant tissue.
IsolationofgenomicDNAfromhumanblood sample.
PuritydeterminationandquantitationofDNA.
ExtractionandestimationofDNA&RNA
ElectrophoresisofDNA.
IsolationandelectrophoresisofProteins.
Estimationofproteincontent

Spectrophotometer,CentrifugationandpHmeter-Instrumentation&Principle

© o N o a k~ w DB

Bloodfilmpreparationandidentificationofvariousblood corpuscles.
10. StudyofAntigen-AntibodyinteractionbyDoubleand Radiallmmuno-diffusion.
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11. DemonstrationofSouthernandWesternblotting.

12. Species-Areacurve
13. Frequency,Densityandabundance-Communitystudy

14. Ecologicalanatomy
15. CentralTendency-Measurementofmean,median,mode.

16. Measurementofdispersion

17. Student‘t‘testandxztest

CourseCode: 24L.SPC2107
CourseName: MATLAB
No.ofCredits: 1

MATLABLABORATORYSYLLABUS

Listofthe Experiments

1. MATLABvariablesanddataselectionusingcolonoperator.

Arithmetic, Trigonometric,andlogicaloperationsusingMATLAB.
NumberswithdifferentbasesandtheirconversiontechniqueusingMATLAB.
MatrixoperationsusingMATLAB.

Solvingn®orderlinearequationsusingMATLAB.
Solvingintegration,differentialequationsandpartialdifferentialequationsusingMATLAB.
GraphicsinMATLAB,2Dplots,3Dplots,bar plots.
ProgramminginMATLABL:if-elsestatement,for loop.

© © N o g > D

ProgramminginMATLAB2:whileloop,switchcasestatements.

10. FunctionsinMATLAB:built-infunctionsanduserdefinedfunctionswithsingleandmultiplevariables.
References

1. UnderstandingMATLAB:ATextbookforBeginnersbyS.N.AlamS.S. Alam.
2. GettingStartedwithMATLAB:AQuicklIntroductionforScientists&Engineers byRudraPratap.
3. MATLAB:AnIntroductionwithApplications,4edbyAmosGilat.
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https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=S.%2BN.%2BAlam&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=S.%2BN.%2BAlam&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Rudra%2BPratap&search-alias=stripbooks
https://www.amazon.in/Amos-Gilat/e/B001I9OW7E/ref%3Ddp_byline_cont_book_1

(PLANTSCIENCE)
SEMESTER-III

Course .

Code: 24LSPSPC3001 No.ofCredits: 4

Course PLANTMORPHOLOGYAND SemEndExam& 60+40

Name: REPRODUCTION Cycle Test:
COURSEEDUCATIONALOBJECTIVES:
CEOL1:Toprovidetheinformationonthallusorganizationandreproductionin algae
CEOQO2 :To impart knowledge on thallus organization and reproduction in fungi
CEO3:Toprovideanideaonoriginandevolutionofbryophyteandpteridophyta CEO4:
To introduce the concept of origin and classification of angiosperms COURSE
OUTCOMES:
Towardstheendofthecoursethestudentswillbeableto:
CO1  Toknowthe structureandimportanceofalgaefoundin nature
CO2  Understandthe classificationandeconomicimportanceoffungi
CO3  Befamiliarwithbryophytegroupandtheirevolution
CO4  Tohavean ideaabout taxonofpteridophyta.
CO5  Toknowaboutvariousangiospermsoftheworldandtheirsystematic
CO6 Identifytheplantand abletoknowitsimportance

MappingofCOswithPOsand PSOs
COs/
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 0110 | PO11 | PO12

POs

Co1 1 1

CO2 2 1

Co3| 2 1

Co4 | 2 1 1 1

CO5| 2 3

Cco6 | 2 2

Avg. | 1.83| 1.66 1 1
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COURSECONTENT

UNIT-1:ALGAE [13Hours]

Algae: General account and classification of algae, Range of thallus organization and
reproduction in algae. Pigmentation and storage products in algae. Economic importance
ofalgae: Algaeasenvironmentalindicators,algaeinagriculture,algaeassourcesoffood, animal
feed and pharmaceuticals; algal blooms.

UNIT-11:FUNGI [13Hours]

Fungi: Classification of Fungi, Reproduction in fungi. Degeneration of sexuality in
Ascomycetes. Para sexuality — sex hormones in fungi. Economic importanceof fungi.
Mycorrhiza- structure and applications.

UNIT-11I:BRYOPHYTESANDPTERIDOPHYTA [13Hours]

Bryophytes: History and classification. Anthocerotales as the connecting link between
Bryophyte and Pteridophytes, Degeneration of sporogenous tissues in bryophyte.
Economicimportanceofbryophytes—directandindirectuses(ethnomedicinaluses,phyto
indicators and other uses).

Pteridophyta: General characteristics and classification of Pteridophytes; Origin of
Pteridophytes and Relationship of Pteridophytes with Bryophytes and Gymnosperms;
Stelar evolution in pteridophytes; Heterospory and seed habit.

UNIT-IV:GYMNOSPERMSANDPALAEOBOTANY [13Hours]

Gymnosperms:  General Structure, reproduction, evolution, relationship with
Pteridophytesand Angiospermsandclassificationofgymnosperms;Economicimportance of
gymnosperms. Cycadalas as relic of ancient Gymnosperms, angiosperm character of
Gnatales,

Palaeobotany-Geologicalera,Fossil,andFossilizationprocess.

UNIT-V:ANGIOSPERMS [13Hours]

Angiosperms - Origin and evolution of angiosperms. Different systems of classification
up to order. International code of Botanical Nomenclature (ICBN). Diagnostic
characteristics, systematic phylogeny and economic importance of families:
Magnoliaceae, Rosaceae, Apocynaceae, Asclepiadaceae, Convolvulaceae, Bignoniaceae,
Lamiaceae, Euphorbiaceae, Orchidacae, Zingiberaceae, Cyperaceae and Poaceae
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TeachingMethods:Chalk&Board/PPT/VideoLectures

ReferenceBooks:

1. ATextbookofAlgaebyA.V.S.S.Sambamurty;IK InternationalPublishingHouse Pvt. Ltd

2. AnlntroductiontoFungibyH.C.Dube;ScientificPublishers

3. BryophytabyO.P.Sharma;McGrawHillEducation

4. PterydophytabyO.P.Sharma;McGrawHillEducation

5. GymnospermsbyS.P.Bhatnagar;NewAgelnternationalPublishers

6. TaxonomyofAngiosperms byB.P.Pandey;S.Chand

7. ATextbookonAlgaebyH.D.Kumar andH.N.Singh

8. TheFungibySarahWatkinson,LynneBoddy,NicholasMoney

9. ATextbookofBryophytes,Pteridophytes, GymnospermsandPaleobotanybyA.V.S.S.Sambamurty
ourse 24L SPSPE3002 No.ofCredits: 4
Course PLANTPHYSIOLOGY SemEndExamé&. 60+40
Name: Cycle Test:

COURSEEDUCATIONALOBJECTIVES:
CEO1:Toconveytheknowledgeonphenomenononabsorptionandtranslocationofwaterin plant
CEO2:Toprovideacquaintanceonessentialelementsofplantandtheirrolein plant

CEO3: To make available idea on respiration in plant and its importance CEO4:

To introduce the various types of photosynthesis in green plants COURSE
OUTCOMES:

Towardstheendofthecoursethestudentswillbeableto:

CO1  Tobefamiliarwiththeabsorptionofwater,transpirationmechanisminplant
CO2  Bewell-knownwithdifferentessentialmineralsandtheirrole inplant
CO3  Tohaveanideaaboutrespirationinplants

CO4  Toknowaboutprocessofphotosynthesisinplantsanditsapplication

CO5  Understandthephysiologyoffloweringinplants
CO6  Knowthedifferentplanthormonesandits application

MappingofCOswithPOsand PSOs
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COs/
50 PO1 | PO2| PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 0110 | PO11 | PO12
S
Col| 2 3 1
cCo2| 1 2 1 1
Co3| 2 1 1
Co4 | 2 1 1
CO5| 2 1
Co6 | 2 2 1
Avg.| 183|166 1 1 1
1-Slight,2-Moderate,3 —Substantial
COURSECONTENT
UNIT-1:WATERRELATION [13Hours]

Diffusion,osmosis,osmoticpotential , waterpotentialandchemicalpotential. Mechanism
ofabsorptionofwater.Mechanismofascentofsap:Vital Theories,RootPressuretheory;
Physical force theories — capillary theory, imbibitional theory, Atmospheric Pressure
theory, transpiration pull theory; Factors affecting ascent of sap.

Loss of water: Transpiration, types, structure of stomata, distribution of stomata,
mechanism of stomatal transpiration, theories of stomatal movement, significance of
transpiration, adaptations to reduce transpiration, factors affecting transpiration, anti-
transpirants; guttation.

UNIT-11:MINERAL NUTRITION [13Hours]

Translation of organic materials in phloem. source sink concept. Mineral nutrition -
essential elements, role of essential elements and deficiency symptoms. factors affecting
mineral salt uptake and ion antagonism. hydroponics, absorption of elements, passive and
active transport.

UNIT-111:RESPIRATION [13Hours]

Respiration- Introduction, ultra-structure of Mitochondrion, Types — aerobic and anaerobic
Respiration and Respiratory quotient, Alternative pathways of electron transport and
significance of Oxidative phosphorylation, Energetics of respiration, lipids as respiratory
substrates, Cyanide — resistant respiration

UNIT- IV: PHOTOSYNTHESIS [L3Hours]
Photosynthesis- Principles of light absorption in chloroplast, Organization of light
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absorbing systems, Mechanism of electron flow C3, C4 and CAM pathway for carbon
reduction.Photorespiration.Germinationofseed,physiologyoffloweringandsenescence.

UNITV:PLANTGROWTHREGULATORS [13Hours]
Plant Growth Regulators — Discovery, structure, biosynthesis, bioassays, roles and
mechanism of action of auxins, gibberellins, cytokinins, ethylene and abscisic acid.

Plant Movements: Autonomic or spontaneous movements, paratonic or induced
movements, tactic movements, tropic movements, nastic movements, haptonastic
movements, seisomonastic movements.

TeachingMethods:Chalk&Board/PPT/VideoLectures

ReferenceBooks:

PlantPhysiologybyS.N. Pandey&B.K.Sinha;VikasPublicationHousePvtLtd
FundamentalsofPlantphysiologybyV.K.Jain;S.Chand
PlantPhysiologybyRoss&Salisbury;CBS
OutlineofPlantPhysiologybyRobert M. Devlin;Medtech

M owbdh e
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%Oolgj_e 241 SPSPE3003 No.ofCredits: 4
Course TAXONOMYANDPLANT SemEndExam& 60+40
Name: PATHOLOGY Cycle Test:

COURSEEDUCATIONALOBJECTIVES:
CEO1:Toimparttheknowledgeoncauseofplantdiseasesandhostparasiteinteraction CEO2
:To provide knowledge different bacterial diseases in plant
CEO3:Tomakeavailableideaonfungaldiseasesofplant
CEO4:Tointroducethecurrentplantdiseasemanagementsystems
COURSEOUTCOMES:

Towardstheendofthecoursethestudentswillbeableto:

CO1  Toknowthecauses,effectandhostparasiteinteractioninplant
CO2  Bewell-knownwithdifferentbacterialdiseasesandtheirremedies
CO3  Toacquaintedwithfungaldiseasesandtheirsymptoms

CO4  Toknowaboutthepest-diseasemanagementinplants

CO5  HaveideaaboutNaturalpesticidesobtainedfrom plants
CO6  Identifytheplantdiseasesandsuggestfoeremedy

MappingofCOswithPOsand PSOs

COs/
POs
co1
CO2

CO3
CO4
CO5

CO6

PO1| PO2 | PO3| PO4| PO5 | PO6 | PO7| PO8 | PO9|0110 | PO11| PO12

PR w| w

ool N NN RN

Avg. | 166| 166 1 [1 1

1-Slight,2—Moderate,3 —Substantial

DEPT.OF LIFE SCIENCE



COURSECONTENT

UNIT-I:PRINCIPLESOFPLANTPATHOLOGY [13Hours]

Importance,definitionsandconceptsofplantdiseases, HistoryandDevelopmentofPlant
Pathology, biotic and abiotic causes of plant diseases. Host- parasite interaction:
Mechanism of penetration and the process of disease development.

UNIT-I1: PLANT BACTERIOLOGY [13Hours]

History and introduction to phytopathogenic procarya, viz., bacteria, MLOs, spiroplasmas
and other fastidious procarya. Importance of phytopathogenic bacteria.

UNIT-11l: PLANT MYCOLOGY [13Hours]

GeneralSymptomsofPlantdiseasescausedbyFungi.ModeofinfectionandPathogenesis.
Mechanism of Defense: Structural Defense Mechanism. Chemical Defense Mechanism.
Symptoms,causalorganismandcontrolmeasureof fungaldiseases:a) Blightsb)Mildews
c)Rustsd)Smutse)Wiltsf) Rots

UNIT-IV:PLANT VIROLOGY [13Hours]

History of plant viruses, composition and structure of viruses. Symptomatology of important
plant viral diseases, transmission, chemical and physical properties, host virus interaction,
virus- vector relationship. Management of Plant Diseases, Chemical control (fungicides),
Quarantine. Biological Control, Integrated Pest management.

UNIT-V:NATURALPESTICIDESANDANTIBIOTICS [13Hours]
Naturalpesticides—introduction,methodofpestcontrol,classification,essentialsofagood
pesticide, pesticide and environment, examples — Pyrethrum (flowers), Derris (root),
Nicotiana and Azadirachta (leaf) and Cymbopogon (Citronella oil).

Antibiotics — Introduction and classification = — Aminoglycosides, Cephalosporins,
Tetracyclines and Pencillins.

TeachingMethods:Chalk&Board/PPT/VideoL ectures

ReferenceBooks

ATextbookofPlantPathology,byA.V.S.S. Sambamurty
FundamentalsofPlantPathology byR.S.Mehrotra,Ashok Aggarwal.
PlantPathology.Author,Dr.P.D.Sharma.Publisher,RastogiPublications
RecentTrendsin Plant Pathology byBishwanathChakraborty&
Usha Chakraborty

5. IntroductiontoPrinciplesofPlantPathologybyR.S.Singh.Oxford&IBH Publishing

Company

el
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CourseCode: 24L.SPSPE3004 No.ofCredits: 4

: PLANTBIOTECHNOLOGY SemEndExam&
CourseName: Cycle Test: 60+40

COURSEEDUCATIONALOBJECTIVES:

CEO1:Toprovidebasicconceptonplanttissueculture
CEO2:Todeterminethefactorsinfluencingplantcelldifferentiationanddevelopment. CEO3:
To provide knowledge on techniques of plant genome transformation
CEO4:Toestablishtheapplicationofplantbiotechnologyfordevelopmentofsociety

COURSEOUTCOMES:

Towardstheendofthecoursethestudentswillbeableto:

CO1  Toknowthecompositionandpreparationoftissueculturemediaforcultureofplant
Tissue

CO2  Beacquaintedwithcultureofdifferentplanttissueandprotoplastat laboratory

CO3  Tohave ideaaboutvectorandvectorlessgenetransformationinplant

CO4  Togetpracticalknowledgeonapplicationofplantbiotechnology

CO5  Gethandsonknowledgeonadvancetechniquesofplantbiotechnology

CO6  Knowabouttostart theplantbiotechnology firm

MappingofCOswithPOsand PSOs

COs/

o POl | PO2 | PO3| PO4 | PO5 | PO6 | PO7| PO8| PO9 0110 | PO11| PO12
POs

col| 2 3 1

CO2| 1 2 1 1 1
co3 | 2 1 2

co4 | 2 1 1 1 1
Co5| 1 2

Co6 | 2 2

Avg. | 166| 18315 |1 1 1

1-Slight,2—Moderate,3 —Substantial
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COURSECONTENT

UNITI:BasicofPlantTissueculture [13Hours]

Plant tissue culture: historical perspective; Concept of totipotency and plasticity of plant
cell, Tissue culure media- preparation and composition. Plant growth regulators in plant
tissue culture, application of plant tissue culture

UNITII:InVitroculture [13Hours]

Initiationandestablishmentofculture:Explantpreparation,sterilizationtechniques,Callus
culture, Single cell culture, Suspension culture, Microspore culture Micropropagation:
Organogenesis, Somatic embryogenesis, Artificial seed; Protoplast technology: Isolation
andcultureofprotoplast,Somatichybridization,Screeningandselectionofsomatichybrid.

UNITIII:Planttransformationtechnology [13Hours]

Concept of genetic transformation: Vector based transformation (Agrobacterium, Virus),
Direct transformation (Gene gun, Electroporation, Microinjection etc.). promoter tagging,
use of markers. germplasm conservation and cryopreservation;

UNITIV:ApplicationPlanttransformationtechnology [13Hours]

Herbicide resistance, insect resistance, disease resistance, virus registance, molecular
farming, terminator seed technology; Products of genetic transformation: golden rice, Bt
cottonandFlavrsavrtomato,industrialenzymes.Plantbasedantibodies,Biotransformation with
case studies.

UNITV:AdvancedmethodologiesinPlanttransformationtechnology[13Hours]

Chloroplast transformation; marker-free methodologies; advanced methodologies -
cisgenesis, intragenesis and genome editing; molecular pharming - concept of plants as
biofactories,productionofindustrialenzymesandpharmaceuticallyimportantcompounds.
Molecularmarkers-hybridizationandPCRbasedmarkersRFLP,RAPD,STS,SSR,AFLP, SNP
markers.

TeachingMethods:Chalk&Board/PPT/VideoLectures

ReferenceBooks

ATextBookofBiotechnologyRCDubey,SChandpublication
PlantBiotechnologybyS. Umesha
IntroductiontoplantbiotechnologybyH.S.Chawla

> whE

Plantbiotechnology:thegeneticmanipulationofplants bySlaterA,Scott N,FowlerM.Oxford:Oxford
University Press
5. HandbookofPlantBiotechnology,Volumesl&2EditedbyP.Christou
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Course .

Code: 24L.SPSPE3005 No.ofCredits: 4
MEDICINALPLANTSANDTHEIR

Course APPLICATION SemEndExam& 60+40

Name: Cycle Test:

COURSEEDUCATIONALOBJECTIVES:

CEOL1:Toprovidebasicconceptofplanttissuecultureandsignificanceoftotipotency CEO2 :To
impart knowledge on composition nutrient medium used in plant tissue culture. CEO3: To
provide techniques of plant tissue culture of explants at laboratory CEO4: To introduce
the processes of cryopreservation of plant tissue

COURSEOUTCOMES:

Towardstheendofthecoursethestudentswillbeableto:

CO1  Toknowthehistoryofmedicinalandaromatic plants

CO2  Beacquaintedwithdifferentremedysystemsoftheworld

CO3  Tohaveideaabout herbal medicine

CO4  KnowaboutHistory,significance,scopeandobjectivesof Ethnobotany

CO5  Getdeepknowledgeonpoisonousandallergic plants
CO6  TogetacquaintanceonPsychoactiveplantsanditsimportance

MappingofCOswithPOsand PSOs

COs/
PO1| PO2| PO3| PO4| PO5| PO6 | PO7| PO8| PO9 |0110 | PO11| PO12
POs
CO1 2 3 2
CO2 3 2 1 1
COo3 2 3 1 1
CO4 2 2 1 1
CO5 2 3 1
CO6 2 3
Avg. | 216 | 266 1 1.25 1 1

1-Slight,2-Moderate,3 —Substantial
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COURSECONTENT

UNIT-I:HISTORYOFMEDICINALANDAROMATICPLANTS [13Hours]

History of medicinal and aromatic plants - some important terms used in herbal medicine;
Herbalindustry; WTOlIndianscenario-Prospectsandconstraints,exportandimportstatus;
AAYUSH — Amchi (Tibetian), Ayurveda, Unani, Siddha and Homoeopathy; Chinese;
Bach’s flower remedy; Aromatherapy.

UNITI:IMPORTANCEOFMEDICINALPLANTS [13Hours]

Relevance of herbal medicine as primary health care package; sources of information on
medicinal plants; Organization of information in database (national and international);
Causes for the decline and the current scenario in Indigenous systems of medicine; a
comparative evaluation of accessibility and benefits of different systems of medicine

UNITHIT:ETHNOBOTANYANDPOISONOUSPLANTS [13Hours]

Ethnobotany — History, significance, scope and objectives of Ethnobotany, branches of
ethnobotany; ethno medicine in India

Poisonous plants — classification; chemical constituents, symptoms, treatment and
systematicdescriptionofsomepoisonousplants-Papaversomnifera,Calotropisgigantea,
Gloriosa superba, Digitalis purpurea, Datura metel, Strychnos nux-vomica

UNITIV:ALLERGICPLANTS [13Hours]

Plant Allergens — Types and classification; description, symptoms, chemical constituents
and treatment of the following allergic plants - Parthenium hysterophorus, Urtica sp.,
Acacia sp., Eucalyptus globulus, Arachis hypogaea and Solanum.

UNITV:RemedialandPsychoactiveplants [13Hours]

Remedial plants: or heart, respiratory, skin, cancer, autoimmune, and liver diseases;
nutraceuticals and cosmeceuticals; Vrikshayurveda - herbal remedies for plant disease

Psychoactiveplants—classification;stimulants,nootropicplants(Plantsformentalhealth),
hallucinogens, depressants, and anti-depressants.

TeachingMethods:Chalk&Board/PPT/VideoLectures
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ReferenceBooks

1. MedicinalPlantsOxford &IbhPublishingMedicinalPlants2018EditionbyJoshiSG

2. MedicinalPlantsUsed In Ayurveda:RastryaAyurvedicVidyapeeth, India

3. HandBookOfMedicinal&AromaticPlants,Engineers IndiaResearchinstitute

4. MedicinalPlantsForForestConservationAndHealthCareDayaPublishingHousebyBodeker, Gerard

Course .

Code: 241 SPSBOE3006 No.ofCredits: 4
Course PLANTMETABOLISM SemEndExam& 60+40
Name: Cycle Test:

COURSEEDUCATIONALOBJECTIVES:

CEO1:Toprovidebasicconceptoflipidmetabolisminplant
CEO2:Toimpartknowledgeonroleofsulphuranditsmetabolisminplant system
CEO3: To endow with nitrogen fixation processes in nature
CEO4:Tointroducethedifferentsecondarymetabolitespresentinplants

COURSEOUTCOMES:

Towardstheendofthecoursethestudentswillbeableto:

CO1  Toknowtheimportanceoflipidandlipidmetabolisminplant

CO2  Understandthe conceptofProteinsynthesis

CO3  Havedepthknowledgeon Phytomoleculesandtheirimportance

CO4  BefamiliarwithimportanceofSulphuranditsutilizationinplant

CO5  Tohave ideaaboutdifferenttypesofnitrogenfixationprocessesandnitrogencycle

CO6  Togetknowledgeonbiosynthesis and biologicalsignificanceofsecondarymetabolites

MappingofCOswithPOsand PSOs

COs/
POl | PO2| PO3| PO4 | PO5| PO6 | PO7| PO8| PO9 | P10 PO11| PO12
POs
Co1 2 3 1 1
CO2 3 2 1
COs3 2 3 1
CO4 2 2 1
CO5 2 3
CO6 3 2
Avg. | 233| 25 1 1 1

1-Slight,2—Moderate,3 —Substantial
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COURSECONTENT

UNIT-1:PROTEINSYNTHESIS [13Hours]
Biosynthesisofproteinsinprokaryotes—AminoacyltRNAactivity, Translation—initiation,
elongation and termination, post translation modifications. Biosynthesis of proteins in
Eukaryotes. Importance of protein in cell. Proteomics and its application
UNIT-II:LIPIDMETABOLISM [13 Hours]
Lipid metabolism: Biosynthesis of Fatty Acids (Synthesis of Glycerol Synthesis of Fatty
Acids, initiation, elongation of chain), Biosynthesis of Triacylglycerols, Fatty Acid

Oxidation (-, a- and ®w-Oxidation), Ketogenesis.

UNIT-11:SULPHURMETABOLISM [13Hours]

Sulphurmetabolism:Roleofsulphuranditscompoundsinplantmetabolism,sulphuruptake
transportationandassimilationofsulphurinplant.Sulfurnutritionanditsroleinplantgrowth  and

development. Manipulating the Sulfur Composition of Seeds

UNIT-IV:NITROGENMETABOLISM [13Hours]

Nitrogen metabolism: role of nitrogen in plant, source of nitrogen, nitrogen cycle. Non
biological fixation and biological nitrogen fixation, non-symbiotic nitrogen fixation.
Mechanism of nitrogen fixation, genetics of nitrogen fixation, synthesis, and regulation of

nitrogenase enzyme.

UNIT-V:SECONDARYMETABOLITES [13Hours]
Characteristic features of secondary metabolites of plant origin; Basic metabolic pathways
and origin of secondary metabolites; biosynthesis and biological significance of terpenes,

phenolics and nitrogen containing compounds.

TeachingMethods:Chalk&Board/PPT/VideoLectures

ReferenceBooks:

1. BiochemistrybyV.Voet&J.G.Voet;JohnWiley&Sons
2. ATextbookofPlantPhysiology,BiochemistryandBiotechnologybySKVermaand Mohit

Verma; S. Chand

3. BiochemistrybyL.Stryer;W.H.Freeman&CoLtd
4. LehningerPrinciplesofBiochemistrybyDavidL.NelsonandMichaelCox;W.H Freeman
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https://www.amazon.in/Lehninger-Principles-Biochemistry-David-Nelson/dp/1319108245/ref%3Dsr_1_1?crid=1IX01UJOPM8IU&keywords=lehninger%2Bprinciples%2Bof%2Bbiochemistry&qid=1566883787&s=books&sprefix=Lehninger%2Caps%2C529&sr=1-1

%Ootér:f 241 SPSCBOE3007 No.ofCredits: 4
ANATOMYANDPLANT
purse DEVELOPMENTAL semEndExame: 60+40
ame- BIOLOGY ycle Test:

COURSEEDUCATIONALOBJECTIVES:

CEOL: To providebasic concept on plant anatomy and development ofplant organs

CEO2:Toimpartknowledgeondifferentstressesofplantsandresponsetostresses CEOS3:

To endow with on life cycle of angiospermic plants

CEO4:Tointroducetheprocessofpollinationand fertilizationofangiospermicplant

COURSEOUTCOMES:

Towardstheendofthecoursethestudentswillbeableto:

CO1  Toknowtheinternalstructureandtissuesysteminhigher plants

CO2  Beacquaintedwithstructuralresponseofplantstodiseasesandother stresses

CO3  Tohaveanideaabout detailsofdevelopmentofangiospermicplants

CO4  Togetacquaintanceonpollinationandprocessoffertilization inplant

CO5  Knowthepalynologyanditssignificanceinplant breeding
CO6  Getthedepth knowledge onsexual incompabilityof plants

MappingofCOswithPOsand PSOs

COs/
POs

PO1

PO2

PO3| PO4 | PO5 | POG6

PO7

PO8| PO9 | 0110

PO11

PO12

Co1

CO2

CO3

CO4

CO5

CO6

Avg.

Wl W N N N WD

wl NN N W N w

15
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COURSECONTENT

UNITI [13Hours]
Introduction to Plant Anatomy: Primary and secondary tissues in plants; Anatomy of root, stem,
leaf of monocot and dicot plants; differentiation of vascular tissue in higher plants; Secondary
growth in stem and root.
ShootDevelopment:organizationofshootApicalmeristemandtypesofvegetativeshootapex
RootDevelopment:organizationofrootapexandsignificanceofQuiscentcenter

Leaf:StructurewithreferencetoC3andC4plants—Kranz andCAMSyndrome

UNITII [13Hours]
Structural Response of Plants to Diseases and other stresses: Abscission, Tissue regeneration,
Grafting; Cytological reaction to invasion of parasites; Structural basis of Resistance: Trichomes,
Laticifers, Dutch elm disease and Tylosis; Virus movement in Plants; Anatomical responses to
mineral deficiency

UNITIII [13Hours]
Developmentinfloweringplants: Angiospermlifecycle,Anther:Structureanddevelopment,microsporogenesis, male
gametophyte development, Arabidopsis model organism

Palynology:Pollenmorphology,pollenkit, NPCformula.Applicationsofpalynologyinrelationto
taxonomy.Viabilityofpollengrains.Pollination,pollengermination,growthandnutritionofpollen tube

UNITIV [13Hours]
Pollination and Fertilization: Structural, Functional aspects of pollen style stigma. Current view
of double fertilization and development of endosperm and its function. Embryo development -
different types. Endosperm development, types of endosperms, haustorial behavior of endosperm.
Xenia and metaxenia.

UNITV [13Hours]
Sexualincompatibility:Selfincompatibility,Geneticbasisofself-incompatibility,Physiologyand biochemistry of
incompatibility, biological significance, Methods to overcome incompatibility.

TeachingMethods:Chalk&Board/PPT/Video Lectures

ReferenceBooks
1. Parihar,N.S.AnintroductiontoEmbryophyta:Vol.l.Bryophyta.Allahabad, India:Central Book
Depot. 1991.
2. Raven,P.H.,Johnson,G.B.,Losos,J.B.andSinger,S.R.Biology.NewDelhi: Tata
McGraw Hill,

3. Dickison,W.C.IntegrativePlantAnatomy.USA:AcademicPress,2000.

Fahn,A.PlantAnatomy.Sydeny:PergamonPress.

5. Beck,CharlesB.Anintroductiontoplantstructureanddevelopment:plantanatomy for the
twenty-first century. Cambridge University Press, 2010.

»
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6. Johansen,DonaldAlexander.Plantembryology.ChroniceBotanicaCompany;Waltham, Mass

Course

Code: 241 SPSPE3008 No.ofCredits: 4

Course PRACTICAL EndExam! 100
Name: ’

Algalmixtureseparation
Studyofdiseasedplantsamples-identificationofFungiwithsymptomsofdisease.
Anatomicalstudies ofBryophyta

Anatomicalstudies ofpteridophyta

AnatomicalstudiesofGymnosperm

o a k~ wbh -

Floralcharacters&ldentificationoffamilies:Graminae,cyperaceae,
Ranunculaceae, Umbllifrae,Malvaceae,Apocynaceaeetc.

7. Osmoticpotential-calculationusingRhoeoleaf.

8. Estimationofchlorophyllpigmentinvariousleaves

9. Stomatallndex/Stomatalfrequency.

10. Identificationofaminoacidsbypaperchromatograph

(ANIMALSCIENCE)

SEMESTER-III
Course Code: 241 SASPC3001 No.ofCredits: 4
Course Name: BIOLOGYOFINVERTEBRATE SemEndE;z:;&cyC'e 60+40

Course Educational Objectives

Thiscourseenablesthestudents:
CEO1:ToobtainrequiredknowledgeregardinganimalphylaandfunctionalaspectsofphylafromProtozoatoCtenophora. CEO2: To
gain knowledge regarding Helminth parasites, structural and aspects of Annelida and Arthropoda.
CEO3:Toacquireknowledgeregardingthephyla,Onychophora,Mollusca,EchinodermataandHemichordata.

CEO4:Togainthoroughunderstandingaboutthestructureandaffinitiesofsomeminorphyla. Andtogainsomebasic knowledge of
Economic Zoology.

CourseOutcomes
Towardstheend ofthecourse,astudentshould beableto:

CO1.: Classify animal kingdom upto phyla on the basis of certain defining features,
differentiate between major and minor phyla and describe various functional aspects of
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Protozoa, Porifera, Coelenterate and Ctenophora
CO2: Describe various helminth parasites of humans, structural features of phylum
Annelida, vision in insects and larval forms in Crustacea
COa3: lllustrate the structure & affinities of Peripatus and Hemi-chordata, respiration &
torsion in Mollusca, larval forms & water vascular system in Echinodermata.
CO4: Explain the structure and affinities of Lophophorate phyla & phylum Gastrotricha
along with their evolutionary significance. And gain some basic knowledge regarding

Apiculture, Sericulture, Lac culture & Pearl culture.

CO5: To evaluate scientific literature related to non-chordate biology and apply this
knowledge to solve problems in the field.

CO6:Tounderstandtheeconomicimportanceofzoology

COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12
co1 1|1 1
COo2 1|1
co3 1
co4 2 | 2] 1] 1 1 1
COo5 2 | 2] 1] 1 1
COo6 2 | 1] 2 2
Avg. | 16| 133| 133 1.24
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coursecontent

Unitl:PROTISTTOPSEUDOCOELOMATES [14Hours]

Protozoandiseasesin humans (Lifecycle and mode oftransmission of parasites inAmoebiasis,Malaria, Trypanosomiasis);
Originandevolutionofmetazoan;Biologicalandmedicinalimportanceofsponges;Polymorphismincoelenterates;Corals,
Coralreefsandtheir economic importance; Helminthparasitesand human diseases (Life cycleandmodeoftransmission of
parasites in Ascariasis, Filariasis, Schistosomiasis, Taeniasis).

Unitl:COELOMATES-I [12 Hours]

Originofcoelomandcoelomates; MetamerismandsegmentationinAnnelida;ExcretorysysteminAnnelida; Torsionand detorsion
in Gastropoda; Respiration in Mollusca; Larval forms in Echinodermata; Water vascular system in Echinodermata.

Unitl11:COELOMATES-II [14 Hours]

CrustaceanLarvae;Crustaceanparasites; Adaptiveradiationinthemouthpartsofinsects; Economicimportanceofinsects;
Metamorphosis in Insects; Adaptive radiation in the respiration of Arthropods; Vision in Arthropods; Locomotion in
Arthropods: types, structural organisation and mechanism for locomotion.

UnitlV:MINOR PHYLA [11 Hours]

Conceptofminorphyla;StructureandaffinitiesofCtenophorans;StructureandaffinitiesofLophophorate(Phoronida, Ectoprocta and
Brachiopoda); Structure and affinities of Onychophorans.

UnitV:ECONOMICALLYIMPORTANTINVERTEBRATES [14 Hours]

Apiculture: Honey bee biology, Beekeeping equipment, Management of honey hives and apiary, Techniques of honey
production and harvesting, Ecological and socio-economic importance; Sericulture: Silkworm biology, Sericulture
techniquesandmanagement,Silktypesandproperties,Ecologicalandsocio-economicimportance; Pearlculture:Pearl-
production molluscs, pearl formation, farming systems, pearl harvesting and processing, Quality control and Economic
importance; Vermiculture: Earthworm biology, Vermicomposting systems and management, Economic importance.

Text Books:

1. InvertebrateSeries(Protozoa-MinorPhyla)-9BooksbyR.L.Kotpal;
Rastogi Publications
InvertebrateZoologybyE.L.Jordan&P.S.Verma;S.Chand
BiologyofAnimals:Vol-1byGanguly,Sinha&Adhikary;NCBA
Introduction toEconomicZoologyby SSarkar,GKundu,KKChaki; NCBA

ReferenceBooks:
1. InvertebratesbyRichardC.Brusca&GaryJ. Brusca;SinauerAssociates

2. Biologyofthelnvertebrates byJan A.Pechenick;McGrawHilllndia
3. TextbookofZoology:InvertebratesbyParkerandHaswell,AITBSPUBLISHERS
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Course —
Code: 24LSASPE3002 No.ofCredits: 4
rse BIOLOGYOFVERTEBRATES | SeMEndexam& 60+40
Name: Cycle Test:

CourseEducationalObjectives
This course enables the

students:

CEOL:Togetadetailedidearegardinglowerchordates,jawlessvertebratesandlungfishes. CEO2: To
gain knowledge regarding various aspects of fishes and amphibia.

CEO3: To obtain required knowledge regarding Reptiles, Aves, Prototheria and Metatheria.
CEO4:ToacquirethoroughunderstandingregardingEutherianalongwithcomparativeanatomy of
integument and jaw of vertebrates.

CourseOutcomes
Towardstheend ofthecourse,astudentshould beableto:

COLl:GainconceptualknowledgeregardingofProtochordates,Cyclostomes,andlungfishes. CO2:
Obtain conceptual knowledge about Fishes and Amphibia and their behavior during parental
care.

CO3:GainconceptualknowledgeaboutReptiles,Birds,PrototheriaandMetatheria

CO4:GainconceptualknowledgeaboutEutheriansalongwithknowledgeregarding comparative
anatomy

CO5:Analyzetheecologicalrolesofchordatesindifferent ecosystemsandtheirimpacton biodiversity.
CO6:Abletoexplaintheevolutionaryrelationshipsbetweendifferentgroupsofchordatesand their
adaptations to various environments.

COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

Co1 1 2

CO2 1 2

CO3 1 2 1 1

CO4 2 3 2 1 3 2

CO5 2 3 1

CO6 2 2 1 1 2

Avg. | 15| 233| 125| 1 3 1.66
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COURSE CONTENT

Unit-I:HEMICHORDATES [12Hours]

Outline classification of Phylum: Chordata; Geological time scale (GTS); Origin and
ancestry of Chordata.; Inter-relationship of Urochordata and Cephalochordata- General
characters,similarities,anddifferences;StructureofMyxine,Petromyzonand Ammaocoete
larva; Structure and affinities of Hemichordate.

Unit-11:FISHES &AMPHIBIA [12Hours]

Parentalcareinfishes;OriginandevolutionofAmphibia(Tetrapoda);Structure&General
account of Gymnophiona(Cecaelians); Affinities ofCyclostomata; Distribution,structure
and affinities of Dipnoi;Parental care in Amphibia-Protection by nests & nurseries and
direct caring by parents; Neoteny in Amphibia

Unit-I11:REPTILIA,AVES,PROTOTHERIA&METATHERIA [12Hours]

Evolution and Adaptive radiation in Reptiles; Classfication of reptiles basing on skull
pattern; Distribution, Structure & affinities of Sphenodon; Mammal-like reptiles-two

successive orders: Pelycosauria & Therapsida;Flight adaptations and perching
mechanism in birds; General account of Prototheria and Metatheria; Distribution of
metatheria

Unit-IV:EUTHERIA [12Hours]

General characteristics and classification up to order lever, Affinities of eutheria, Aquatic
mammals; Dentition in mammals; Adaptive radiation in general, Adaptive radiation in
marsupials and placental mammals; Adaptive convergence in mammals, Economic
importance of mammals, Origin and evolution of Jaw and types of jaw suspensoria in
Vertebrates

Unit-V:COMPARITIVEANATOMY [14Hours]
Comparativeanatomyandfunctionofepidermalanddermalderivativesofintegumentin

Vertebrates, Glands, scales, horns, claws, nail, hoofs, feather and hairs; Comparative
account of respiratory organs; Comparative account on jaw suspension; Nervous system:
Comparative anatomy of the brain in relation to its functions; Comparative anatomy of
spinal cord and Nerves-Cranial, Peripheral and Autonomous nervous system

TeachingMethods: Chalk&Board/ PPT

Text Books:
1. ModernTextBookofZoology:VertebratesbyR.L.Kotpal;RastogiPublications
2. BiologyofAnimals:Vol-2 byGanguly,Sinha&Adhikary;NCBA
3. Colbert’s Evolutionof the VertebratesbyEdwinH. Colbertet al;Mc Graw Hill
India
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ReferenceBooks:

1. Vertebrates:ComparativeAnatomy,Function,Evolution byKennethV.
Kardong et al; McGraw-Hill Science Engineering
VertebrateLifebyF. HarveyPoughetal;Pearson
ChordateZoologybyE.L.Jordan&P.S.Verma;S.Chand
TextbookofZoology:VertebratesbyParkerandHaswell;AITBS PUBLISHERS
WATERMAN,A.J(1971),ChordateStructureandFunction, TheMacmillanCompany.
COLBERT,H.EDWIN(1989),EvolutionoftheVertebrates, [ IEd., WileyEasternLimited, NewDelhi.

HARREYPOUGH,JOHNB.HEISHER,WILLIAMN.McFARLAND(1990),VertebrateL ife,
MacmillanPublishingCo.,NewYork.

8. JOLLIE,M(1962),ChordateMorphology,ReinholtPublishingCorporation,NewYork.5.KENT,G.C
(1976), Comparitive anatomy of the Vertebrates, McGraw Hill Book Co., Inc., New York

No g k~wbd

Course —
Code: 24L.SASPE3003 No.ofCredits: 4
Course APPLIEDZOOLOGY SemEndExamé& 50+40
Name: Cycle Test:

CourseEducationalObjectives
This course enables the
students:

CEO1:Togainunderstandingaboutsystemsbiologynetworksandpathways.
CEO2:Toobtainknowledgeregardingsimulationpathwaysinrelationtowholecells. CEO3: To
acquire knowledge w. r. t. signaling and experimental methods in systems biology and
robustness and optimality in biology
CEO4:Todesigncircuits&databases.Andtogainunderstandingaboutsyntheticbiology

Course Outcomes
Towards the end of the course, a student should be able to:

CO1: Acquire deeper understanding about various aspects of computer networks,
microarrays, self-organizing maps, connectivity maps and metabolic maps.

CO2: Enumerate various simulation pathways relating to virtual erythrocytes, pathological
analysis, flux balance analysis, biochemical and metabolic regulation.

CO3: Explain regarding slow & auto regulation and memory & irreversibility. And to
describe about model & integral feed-back and linking models & measurement.

CO4: Gain deep understanding regarding databases relating to system biology and optimal
design of gene circuits along with some basics of directed evolution and Microbial
engineering.

CO5: Explain the fundamental concepts and theoretical frameworks of systems biology,
including network theory, feedback loops, and emergent properties.
CO6:Developmathematicalandcomputationalmodelstodescribeandsimulatebiological
systems, including regulatory networks, signaling pathways, and metabolic pathways.
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COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 1] 2| 1 3 1
CcO2 11 2] 1 2
Co3 2 1] 2 1
Cco4 2 | 2| 1 3 2
CO5 3| 2
CO6 2 | 2| 1
Avg. | 183 183 | 12 225 1.5
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COURSE CONTENT

Unit-1: INTRODUCTION [10 hours]
Systems biology networks-basics of computer networks, Biological uses and integration;
Micro array-definition, Applications of Micro Arrays in systems biology. Self-organizing
maps and connectivity maps-definition and uses; Networks and Pathways-Types and
methods; Metabolic networks

Unit-I1:SIMULATIONOFPATHWAYS [11Hours]
Wholecell:Principlesandlevelsof simulation-Virtualerythrocytes;Pathologicalanalysis; Flux
balance analysis; Biochemical metabolic regulation; Metabolomics and enzymes;
Interconnection of pathways; Metabolic regulation; Translating biochemical networks into
linear algebra: Cellular models

Unit=I11: Signalling& Experimental methods in systems biology [12Hours]
Slow and auto-regulation; The coherent FFL-temporal order, FIFO, DOR, Global,
Development; memory and irreversibility-signalling networks and neuron circuits-robust
adaptation-any model.

Unit-IV: Design of Circuits and Databases [10Hours]
Introduction-databases KEGG, EMP, MetaCyc, AraCycetc; Expression databases and
various databases related to systems biology; Optimal design of gene circuits-1, cost and
benefit;Gene circuits-11, selection of regulation; Stochasticity in gene expression.

Unit —-V: Pathways and Synthetic Biology [15hours]
Robustness and optimality inBiology

Modeland integralfeedback-signaling/bifunctionalenzymes;Perfect Robustness-Roleand
itsmeasurement;Linkingmodelsandmeasurement,concepts,calibrationandidentification

SyntheticBiology
Introduction,definitionandbasics; TechnologicalapplicationsofDirectedevolutionand Microbial
engineering; Potential Hazards of Synthetic biology

TeachingMethods: Chalk&Board/ PPT

Text Books:
1. SystemsBiology:DefinitionsandperspectivesbyL.Alberghina&H.
V.Westerhoff; Springer

2. SyntheticBiology,ANewparadigmforBiologicalDiscovery,areport by
Beachhead Consulting, 2006

ReferenceBooks:
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1. ComputationalsystemsbiologybyA.Kriete&R. Eils;AcademicPress
2. SystemsbiologyandSyntheticBiologybyPengchengFu&SvenPanke;Wiley
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Course 241 SASPE3004 No.ofCredits: 4
Code:

Course ANIMALBIOTECHNOLOGY SemEndExam& 60+40
Name: Cycle Test:

COURSEEDUCATIONALOBJECTIVES:

CEOL1:Toknowthebasicequipmentsandmaterialsrequiredforanimalcellcultureand various methods
used for cell cloning

CEO2:Tounderstandtheinvitrofertilization,Embryoculture, Tissueengineering, transfection
mechanism and application of animal cell culture.
COURSEOUTCOMES:

Towardstheend ofthecoursethestudentswillbeableto:

CO1  Knowthelaboratoryequipmentsandmaterialsrequiredforanimalcellcultureand

establishmentofcellline.
CO2  UnderstandaboutVariousmethodsofcellseparation,Cellcloning,Characterization
ofculturedcell.
CO3  Knowabouttheinvitrofertilization,Embryoculture, Tissueengineeringand
mechanismofapoptosis.
CO4  Learnaboutthetransfectionofanimalcelllinesandapplicationsofanimalcell
culture.
CO5  UnderstandthemolecularbiologytechniquessuchasPCR,gene Cloning.

CO6  Abletoanalyzetheethical,legal,andsocietalimplicationsofanimal biotechnology.

Mapping of Cos with Pos and PSOs

COs/
POs

PO1| PO2

PO3

PO4

PO5

PO6 | PO7 | PO8

PO9

PO10| POl11| PO12

PSO1| PSO2

CO1

CO2

CO3

CO4

PR N

CO5

CO6

W W NN PWDN
NN W NN

N (N PN PN

SO IS I R I SN T T

Avg.

233 | 2.16

1.66

15

1.25

1-Slight,2—Moderate,3 —Substantial
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COURSECONTENT

Unit-1:INTRODUCTIONTOANIMALBIOTECHNOLOGY [13Hours]
Animal Biotechnology Equipment’s and materials for animal cell culture, Balanced salt

solutions, Brief discussion on the chemical, physical and metabolic functions of different
constituentsofculturemedium, Sterilizationandaseptictechniques,Primarycultureandits
maintenance, Development of cell line by enzymatic disaggregation

Biology and characterization of culture cell, Measuring parameters of cell growth,
Transformation of cells: Characteristics of transformed cells and the process of
Immortalization(bysuppressionofsenescencegenes,inductionbyviralgenes,byinduction  of
telomerase and by chemical carcinogens)

Unit-11BIOPROCESSENGINEERINGINCELLCULTURE [11Hours]

Variousmethodsofcellseparation,Measurementofviabilityand cytotoxicity,Cellculture
incontinuous,perfusionandhollow-fiberreactor,Preparationofchickfibroblast,Organand
isotypic cultures, Scaling up the cell culture to large scale/industrial level production,
common cell culture contaminant

Unit-111:ADVANCEDCELLCULTURETECHNIQUES [13Hours]

In vitro fertilization, Embryo culture, Cell cloning and its conservation, Future tissue
engineering, Necrosis, and apoptosis (mechanism and assay), Cryopreservation, Stem cell
technology and its application., Hybridoma technology

UNIT-IV:ANIMALREPRODUCTIVE BIOTECHNOLOGY [14 Hours]

Animal reproductive biotechnology: structure of sperms and ovum; cryopreservation of
sperms and ova of livestock; artificial insemination; super ovulation, embryo recovery and
in vitro fertilization; culture of embryos; cryopreservation of embryos

UNIT-V:BIOTECHNOLOGICALTECHNIQUESINANIMALCELLCULTURE [13Hours]

Transfection of animal cell lines and its applications, Construction of animal viral vectors
forgenetransferintocelllines;Spermmediatedgenetransfer; Embryotransfertechnology,
Somatic cell genetics; Molecular pharming; Cell culture-based vaccines and other
therapeutic proteins, Culture of cells for production of various biologicals

TextBooks

1. CultureofanimalcellsbyR.I.Freshney.

2. TissueCulture-MethodsandApplicationsbyPaulF.KruseJr. andM.K.Patterson,Jr.
3. CellCultureLabFaxbyButlerandDawson.

4. CellandTissueculture:Laboratoryprocedures byDoyleandGriffith
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Reference Books

1. B.Hafez,E.S.EHafez,ReproductioninFarmAnimals.

2. Louis-MarieHoudebine, TransgenicAnimals:GenerationandUse.
3. Ed.JohnR.W.Masters,AnimalCellCulture-Practical Approach.

4. Ed.MartinClynes,AnimalCellCulture Techniques.

Course .
Code: 24LSASPE3005 No.ofCredits: 4
Course SemEndExam&

Name: SYSTEMS BIOLOGY Cycle Test: 60+40

COURSEEDUCATIONALOBJECTIVES:

CEO1:Toknowdetailsaboutthesericulture,apiculture,vermincultureandaquaculture.
CEO2:Tolearnaboutthehistory,importanceandscopeofdairy,poultryand their pathogens.

COURSEOUTCOMES:

Towardstheendofthecoursethestudentswillbeableto:

CO1  Knowabouttheprocessofsericulture,apicultureandtheirproductionprocess.
CO2  Knowaboutthemethodsofvermiculture,aquacultureandtheirproductsandprocess
ofproduction.
CO3  Understandabouttheimportanceandscopeofdairy,dairyManagementanddairy
products.
CO4  Learnaboutthepoultry,Principlesandtechniquesandmethodsofpoultrybreeding.
CO5  Analyzethediversityofanimalspeciesandtheiradaptationstodifferentenvironments, including
physiological, behavioral, and ecological adaptations.
CO6  Todescribetheecologicalrolesofanimalsinecosystems
MappingofCOswithPOsand PSOs
%(())Ss/ POl | PO2| PO3| PO4| PO5| PO6 | PO7 | PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
cor| 1| 2 2] 1] 2
co2| 1] 2| 2] 1] 3
co3| 1| 2| 2] 2] 1
co4| 2| 3| 1] 1] 1
cos| 2| 3| 2] 1
co6| 3| 2| 3
Avg. | 166|233 o 1.2 175
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1-Slight,2—Moderate,3 —Substantial

COURSECONTENT
Unit-1 [13Hours]

Sericulture: Modern rearing methods for chowki and late age silkworm, procurement and
incubation of eggs, synchronization of hatching, brushing and feeding lea quality and its
preservation. Rearing from brushing to mounting for seed production and silk production.

Apiculture: Importance, history and development of bee keeping. Different species of
honeybeesandtheirdistribution.Managementofbees,productandbyproductofapiculture  and
their use.

Unit-11 [13Hours]

Vermiculture: Introduction and importance of vermiculture, Uses of earthworms for
biodegradation of organic waste materials, Earthworms as protein source, Vermiculture
technique. Aquaculture: Fin-fish Culture: Freshwater, brackish-water and marine fish
culture in India, Shell-fish Culture: Prawn edible bivalve and Pearl culture.

Unit-111 [13Hours]

Dairy: History, Importance and scope of Dairy, Dairy breeds and Management, Principles
and methods of breeding: Inbreeding, out breeding and cross breeding. Fertility and
breeding efficiency, Dairyproducts: Physico-chemicalpropertiesof cow andbuffalo milk,
Processing, preservation and marketing of milk and milk products.

Unit-1vV [13Hours]

Poultry: History and Importance and Scope of poultry, Poultry Breeds: Principles and
techniquesandmethodsofbreeding, Poultryproducts:Egg, Meat, feather, excreta, nutritive
value of egg and meat, Poultry pathology: Viral, Bacterial, fungal and protozoan diseases
and their control, vaccines and for infections.

Unit-V [12Hours]

Prospectus of sericulture in India. Sericulture industries in different states, employment,
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potential in mulberry and non-mulberry sericulture.

TextBooks:

1.Jhingran,V.G.1995.FishandFisheriesofindia,HindustanPubl.Corp.,NewDelhi.2. Deshmann, R. F.
1992. Wild life biology. Wiley Eastern Publisher, New Delhi.
3.Verman,L.R.19990Beekeepinginintegratedmountaindevelopment.Oxford&IBHPubl. Co.,

New Delhi.

4. Atwal,A.S.2000,Essentials.Ofbeekeeping&Pollination.KalyaniPubl.NewDelhi.

ReferenceBooks
1. Aruga,H.1998.PrinciplesofSericulture.Oxford&IBHPublishingCo.NewDelhi.
2. Harper,PhysiologicalChemistry

Course .

Code: 24L.SASCBOE3006 No.ofCredits: 4
Course ETHOLOGY SemEndExam& 60440
Name: &DEVELOPMENTALBIOLOGY Cycle Test:

CourseEducationalObjectives
This course enables the
students:

CEOL: Toacquire knowledge aboutbasic behavioralpatterns andthe mechanisms behind them.
CEO2:Togainunderstandingregardingadvancedbehavioralpatterns.
CEO3:Toobtaingreaterunderstandingregardingvariouseventsthattakeplaceduring fertilization and
development.

CEO4:Toacquireknowledgeregardingstructures,eventsthatsupportdevelopment.

CourseOutcomes
Towardstheend ofthecourse,astudentshould beableto:

CO1.:DistinguishbetweeninstinctandLearningandacquireknowledgeregardingthe mechanisms and
biochemistry involved.

CO2: Explaindetails about reproductivebehavior invertebrates, socialbehavior in

insects and primates
CO3:Describethesequentialeventsinvolvedstartingfromfertilizationuptocellular

differentiation besides gaining idea about totipotency, tissue culture and Regeneration
CO4:Enumeratevariousstructures,phenomena,cycliceventsthatsupportdevelopment. And

various methods like artificial insemination, processes like birth control, in vitro

fertilization, and embryo transfer technique
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CO5:Tounderstandthevariousdevelopmentaldisorders.
CO6:Tounderstandstep-by-stepmethodsofdevelopmentofembryoanditsapplicationin research.

COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

Co1 1

CO2 2 1 1 1 1
CO3 1 1

CO4 3 2 1 1 2

CO5 3 2 1

CO6 2 3 1 1

Avg. 2 | 2| 1 1 15
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COURSECONTENT

Unit-1: ETHOLOGY [10Hours]

Instinct, Learning and types of learning, Orientation and navigation in animals,
Pheromones, Reproductive behavior in Vertebrates(Courtship and Mating), Biological
clock, social behavior in insects,socialbehaviorinPrimates

Unit-11:DEVELOPMENTALBIOLOGY-I [13Hours]

Gametogenesis: Spermatogenesis and Oogenesis. Fertilization: morphological aspects,
Biochemical events of fertilization; Estrous and Menstrual cycle; Embryogenesis:
cleavage, gastrulation, neurulation and primordial organ rudiments, origin, and fate of
neuralcrestcells,Cellulardifferentiation,Differentialgeneexpression,Conceptoforganizer and
embryonic induction, Totipotency and tissue culture in animals, Regeneration epimorphic
regeneration of reptile (salamander) limb.

Unit-111:DEVELOPMENTALBIOLOGY-II [13Hours]

Faetal membranes and their development, Placentation Post embryonic development-
larval formation, metamorphosis, environmental regulation of normal development. Axes
pattern formation in Drosophila, amphibian, and chick.

Organogenesis- vulva formation in Caenorhabditis elegans, eye lens induction, limb
development and regeneration in vertebrates.

Unit-1V:DEVELOPMENTALBIOLOGY-III [10Hours]

Evolutionary Developmental Biology, Infertility and Artificial insemination and Birth
control, embryonic stem cells and their applications.

Unit-V:DEVELOPMENTALBIOLOGY-1V [14Hours]

Medicalimplicationsofdevelopmentalbiology:geneticerrorsofhumandevelopment-the
nature of human syndromes— pleiotropy, genetic heterogeneity, phenotypic variability,
mechanism of dominance; gene expression and human disease— inborn errors of nuclear
RNA processing, inborn errors of translation; Teratogenesis: Malformations and
disruptions, Gene — phene relationship, Autophene, Allophene and Pleiotrophy;
Teratogenicagents(Retinoicacid,pathogens,alcohol,drugsandchemicals,heavymetals);
Environmental oestrogens.

TeachingMethods: Chalk&Board/ PPT

Text Books:
1. AnimalBehaviour byReenaMathur;RastogiPublications
2. ChordateEmbryologybyP.S.Verma&V.K.Agarwal;S. Chand
3. Anlintroduction toEmbryologybyB.l.Balinsky;CengageLearningindia
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ReferenceBooks:
1. AnlintroductiontoAnimalBehaviourbyA.Manning;CambridgeUniversity
Press India

2. DevelopmentalBiologybyScott Gilbert;Sinauer Associates

%oolgr:_e 241 SASCBOE3007 No.ofCredits: 4
Course GENOMICSAND SemEndExam& 60+40
Name: EPIGENETICS Cycle Test:

COURSEEDUCATIONALOBJECTIVES:

CEO1.:Tostudyongenomicsandstudyofwholegenomebyusingvariousmolecular markers.

CEO2:TostudyepigeneticconceptsofDNAand genesilencingmechanism.

COURSEOUTCOMES:

Towardstheendofthecoursethestudentswillbeableto:

CO1  Toknowaboutthegenomicsconcepts,genomestructureandwholegenome sequencing and

project.

CO2  TostudythegenomebyusingDNA-basedmarkers,phylogeneticanalysisand construction
of genetic map.
CO3  Tounderstandepigenesisanditsdevelopment,conceptsofepigeneticsandregulation of
gene expression.

CO4 To know the transcriptional silencing, Genomic imprinting and nuclear
transplantation. .
CO5  Tocriticallyevaluatescientificliteratureingenomicsandepigenetics.
CO6  Toabletodescribetheroleofgenomicsandepigeneticsinhumanhealthand disease
MappingofCOswithPOsand PSOs
%%z/ PO1| PO2 | PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1| PSO2
cor| 1| 2| 3|1 1
co2| 2| 1] 3|1 2
co3| 1| 2| 1] 1
cosa| 1| 21 1|1 3
cos| 2| 3| 2
coe| 3| 2| 1
Avg. | 166 2 | 183 175
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1-Slight,2—Moderate,3 —Substantial

COURSECONTENT

UNIT-I [15Hours]

Genomics: Definition, classification, and scopes, Structural and functional genomics,
Introduction to Structural organization of genome in Prokaryotes and Eukaryotes;
sequencingprinciplesandtranslationtolargescaleprojects;Recognitionofcodingandnon-
coding sequences and gene annotation. Whole genome sequencing and plant genome
projects (Arabidopsis, rice, maize and legumes). Comparative genomics and gene
prediction.

UNIT-II [15Hours]

DNA-based markers: Molecular markers based on DNA restriction-hybridization (RFLP),
PCR (RAPD, SSR, ISSR, SNP) and combination approach (AFLP), DNA finger printing,
characterization of genetic diversity and phylogenetic relationship, identification and
mapping of QTLs, map based cloning, marker assisted selection for plant breeding.
Genomics application to health and agriculture, including gene therapy. Molecular genetic
maps, physical maps using YACs, BACs and in situ hybridization,

UNIT-I11 [10Hours]

Epigenesis and development: Concept of epigenetics, Epigenetic mechanisms and
regulation of gene expression; DNA-Methylation, Epigenome, Methylome. Histone Code:
histone modifications (acetylations, methylations, phosphorylations, sumoylations,
uniquitylation etc.) and enzymatic mechanisms. DNA-methyltransferases, Histone
acetylases, histone deacetylases, (Histone) protein arginine methyltransferases and
demethylases, (Histone) protein lysine methyltransferases and demethylases.

UNIT-IV [10Hours]

Transcriptional silencing by polycomb group proteins and regulation by trithorax group
proteins.Histonevariants,chromosomeinheritance, X-chromosomeinactivation.Genomic
imprinting,germlineandpluripotentstemcells.Epigeneticsofhumandiseseandepigenetic
determinants of cancer. Nuclear transplantation and the reprogramming of the genome.
RNA interference and regulation of gene expression (RNAI, microRNA, heterochromatin
assembly). Position-effect Variegation, heterochromatin formation and gene silencing in
Drosophila.

UNIT-V [12Hours]

HumanGenomeProject,genomesequencingprojectsformicrobes,plants andanimals,accessingand retrieving
genome project information from the web.
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Identification and classification of organisms using molecular markers- 16S rRNA
typing/sequencing, SNPs; use of genomes to understand evolution of eukaryotes, track
emerging diseases and design new drugs; determining gene location in genome sequence.

Text Books:

1. DiscoveringGenomics,ProteomicsandBioinformatics(2ndEdition),byA.
Malcolm Campbell and Laurie J. Heyer

2. BrownTA,Genomes,3rdEdition.GarlandScience2006

3. Epigenetics byC. DavidAllis,ThomasJenuwein, DannyReinbergandMarie-
Laure Caparros, Cold Spring Harbor Laboratory Press, CSH Press, NY,USA

ReferenceBooks:

1. PrimroseS&TwymanR,PrinciplesofGeneManipulationandGenomics, 7th Edition,
Blackwell, 2006.

2. GlickBR &PasternakJJ,MolecularBiotechnology,3rdEdition,ASMPress, 1998
3. EpigeneticsbyJorgTost(Editor),CaisterAcademicPress.

Course —
Code: 24LSASPE3008 No.ofCredits: 4
Course PRACTICAL _

Name: EndExam: 100

Non-Chordata:

NervoussystemofPila
NervoussystemofSepia
NervoussystemofPrawn
SlidesandMuseumSpecimens

AW N R

Chordata:

ArterialsystemofCalotes
VenoussystemofCalotes
ArterialsystemofToad
SlidesandMuseumSpecimens

A w0 Db

Embryology&DevelopmentBiology:

Studyofblastula,gastrulaofFrog

TadpolelarvaofFrog
Studyof18hrs,20hrs,24hrs,33hrs,36hrs,42hrs,48hrschickembryo
Preparationandmountingofincubatedegg-Chickembryo.

B W N e
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AnimalPhysiology:

s> W N

Testforcarbohydrates
TestforProteins

TestforFats
Actionofsalivaryamylaseonstarch

(PLANT SCIENCE)
SEMESTER-IV

Course
Code:

241 SPSPC4001 No.ofCredits:

Course PLANTANATOMYAND SemEndExam&
Name: EMBRYOLOGY Cycle Test:

60+40

COURSEEDUCATIONALOBJECTIVES:

CEO1:Toprovidebasicconceptonsecondarygrowthandanomaloussecondary growth in plant
CEO2:Toconveyknowledgeonrootdevelopmentandorganizationofrootapical meristem in

plant

CEO3:Toendowwithdevelopmentalbiologyofangiospermic plants
CEO4:Tointroducetheendospermdevelopmentanditsroleinembryodevelopment of
plants

COURSEOUTCOMES:
Towardstheendofthecoursethestudentswillbeable to:

CO1

Tobefamiliarwiththeinternalstructureofplantorgansandtissuesystemin plant

CO2

Bewell-knownwithinternalstructureofplantrootandroottip ofplant

CO3

Havepracticalknowledgeonecological anatomy

CO4

Togetknowledgeonendospermofplantanditsimportance

CO5

Tohaveanideaaboutembryonicdevelopmentinplant

CO6

Tohaveanideaaboutsexualincompatibilityin plant

Mapping of Cos with Pos and PSOs

COs/
pos | PO1| PO2| PO3| PO4| PO5 | PO6 | PO7| PO8| PO9| 0110 | PO11| PO12

Col1| 2 1 1 2 1
Co2| 1 2

CO3| 2 3 1

CO4 | 2 1 1 1
Avg. | 175 175 1 [15 1
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1-Slight,2—Moderate,3 —Substantial
COURSECONTENT

Unit-1:PLANTANATOMY-I (13Hours)

Plant Tissues and Tissue system, Shoot development; Organization of the shoot, apical
meristem(SAM). Secondarygrowth inplants and anomalous secondarygrowth. Principles of
arrangement of mechanical tissues.

Unit-1I:PLANTANATOMY-II (13Hours)

Leafgrowthanddifferentiation;determinationphyllotaxy,Epidermiswithspecialreferenceto
stomata and trichomes, Root development: Organization of root apical meristem (RAM)

Unit-11I:PLANTANATOMY-III

ECOLOGICAL ANATOMY: Hydrophytes — Hydrilla — Stem; Mesophytes — Tridax — leaf;
Xerophytes - Aloe leaf, Pinus needle, Casuarina ; Epiphytes- Vanda and Dischidia; Halophytes
Sonneratia — stem, leaf and pneumatophore, Parasites — Striga and Saprophytes — Monotropa.

Unit-IV:EMBRYOLOGY-I (13Hours)

Microsporangium: Microsporogenesis, Anther Wall, Endothecium,Middle layers, Tapetum,
Nuclear behavior in tapetal cells, Sporogenous tissue

Male Gametophyte: Pollen wall, Formation of vegetative and generative cells
Megasporangium: Typesofovule,Integuments,Nucellus,Megasporogenesis
FemaleGametophyte: Typesoffemalegametophytes,MatureEmbryosac,Haustorial behavior of
embryo sac.

Unit-V: EMBRYOLOGY-II (13Hours)

Endosperm: Types of endosperms: ruminate endosperm, cytology of endosperm, functions of
endosperm, Embryo: Zygote, Proembryo, Embryogeny in dicotyledons, Embryogeny in
monocotyledons, suspensor, Nutrition of embryo Polyembryony, Apomixis.

Sexualincompatibility:Selfincompatibility, Geneticbasisofself-incompatibility,Physiologyand
biochemistry of incompatibility, biological significance.

ReferenceBooks:

1. PlantAnatomybyB.P.Pandey;S.Chand

2. PlantEmbryologybyH.P.Sharma

3. Cytogenetics,Evolution,BiostatisticsandPlantBreeding_byShuklaR.S.and Chandel
P.S.;
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https://www.amazon.in/Cytogenetics-Evolution-Biostatistics-Plant-Breeding/dp/8121912709/ref%3Dsr_1_3?keywords=Plant%2BEvolution&qid=1566887166&s=books&sr=1-3
https://www.amazon.in/Cytogenetics-Evolution-Biostatistics-Plant-Breeding/dp/8121912709/ref%3Dsr_1_3?keywords=Plant%2BEvolution&qid=1566887166&s=books&sr=1-3
https://www.amazon.in/Cytogenetics-Evolution-Biostatistics-Plant-Breeding/dp/8121912709/ref%3Dsr_1_3?keywords=Plant%2BEvolution&qid=1566887166&s=books&sr=1-3

4. PlantPhysiology byRoss&Salisbury;CBS

5. OutlineofPlantPhysiologybyRobert M. Devlin;Medtech
6. TheEmbryologyofAngiospermsbyS. S.Bhojwani&S.P.Bhatnagar;Vikas
Course o
Code: 241 SPSPE4002 No.ofCredits: 4
Course BIOTECHNOLOGY AND SemEndExam&
] ) 60+40
Name: GENETICENGINEERING Cycle Test:

Course Educational Objectives: Thiscourseenablesthestudents:
CEO1:Toimpartknowledgeonvarioustypesofrestrictionenzymes,vector-hostsystems and steps

in creating a recombinant DNA molecule.

CEO2:Toprovide thoroughunderstandingofrecombinantDNAtechnology,gene cloning and

their applications.
CEO3:Toacquirein-depthknowledgeabouttransfectionmethods,developmentoftransgenic animals,
plants and their applications.
CEO4:Toprovidestudentswithadeepinsightaboutadvancedbiotechnologicaltechniques like
hybridoma technology, animal husbandry, DNA fingerprinting and their applications.

CourseOutcomes

Towardstheendofthecourse, astudentshouldbeableto:
COl:acquireknowledgeaboutthestructureandfunctionsofrestrictionenzymes,modifying enzymes
and other tools used in recombinant DNA technology.

CO2:learnaboutcloningvectors,expressionvectors,hostsystemandmethodologyofgene cloning.
CO3:tounderstandtheprinciplesandapplicationsoftransformation,genelibraryandDNA  sequencing.
CO4:applybasicknowledgeofgeneticengineeringinagriculturalbiotechnologyand medical

biotechnology research, to develop novel products.
CO5:Understandcellularandmolecularbiologytechniquesandtheirapplicationsingenetic
engineering.
CO6:Innovatenewtechniquesorproductsusinggeneticengineeringandbiotechnological methods.

COs/POs | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 3| - - 1 -

co2 1| o3| - 2

co3 -l 2| - | 3 -

co4 3 - | 2| 2 -

COo5 2 | - | 1] 1

COo6 2 | 2 | - 1

Avg. | 25| 166| 2 | 16 | 2
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COURSECONTENT

Unit-1:BASICPRINCIPLES-I [12Hours]

Scope of Genetic engineering, Milestones in genetic engineering; Molecular tools: Enzymes
(Nucleases, Restriction endonucleases, Alkaline phosphatase, Polynucleotide kinase, DNA
ligase, DNA polymerases, Reverse transcriptase, terminal deoxynucleotidyl transferase, Poly
A polymerase); Isolation, Purification, and yield analysis of DNA.

Unit-11:BASICPRINCIPLES-I1I [10Hours]

Introduction to gene cloning vectors: Plasmid vectors, Bacteriophage vector, Cosmid vector,
Phagemidvector,artificialchromosomesandexpressionvectors;Cloninginprokaryoticcells,
Generation of Sticky ends, blunt ends, ligation. Cloning using linkers and adapters, Model
cloning experiments.

Unit-111:GENETICENGINEERING [12Hours]

cDNA synthesis and its application, Gene transfer technology/DNA transfection: Physical
methods (microinjection, electroporation, biolistic, pronuclear microinjection), Chemical
method and Virus mediated transfection; Molecular Probe preparation; Strategies for
construction of gene libraries (genomic and cDNA), strategies for Sequencing genome
(Maxam-Gilbert and Sanger’s method and automated sequencing).

Unit-1V:APPLIEDBIOTECHNOLOGY [10Hours]

Application of genetic engineering: Hybridoma technology, production of transgenic plants
andtransgenicanimalswithreferencetoAgricultureandAnimalhusbandry;Protoplastfusion  and
somatic hybridization. DNA fingerprinting.

Text Books:

1. MolecularCloning:AlaboratorymanualbyJ.SambrookandE.F.Fritsch.
2. GenomebyT.A.Brown.

3. MolecularBiotechnologybyS.B.Primrose

4. MolecularBiotechnologybyGlick.

ReferenceBooks:

1. BiotechnologybyH.K. Das;Wiley
2. IntroductiontoBiotechnolgybyTheimanW.J.;Pearson
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Course —

Code: 241L.SPSPE4003 No.ofCredits: 4

purse ENVIRONMENTAL SemEndExams 60+40
' BIOTECHNOLOGY y -

Course Educational Objectives
Thiscourseenablesthestudents:

CEO1:Toimpartknowledgeonvarioustypesofenvironmentalpollutionandtheirsources
CEO2:Toprovidethoroughunderstandingonbiological treatment of heavy metals.
CEO3:Toacquirein-depthknowledgeonbioremediationprocessandtheir advantages
CEO4:ToprovideadeepinsightaboutBio oxidation and Compost Technology Course
Outcomes

Towardstheendofthecourse,astudentshouldbeable to:
CO1:acquirethebasicknowledgeinenvironmentalpollutionandsourceofpollution.
CO2:learnonbiologicaltreatmentofheavymetalsandtotacklethepollution.
CO3:understandthebioremediationprocessandtheiradvantages.
CO4:learnaboutpollutioncontrolmechanismsbyapplicationofBiotechnology.
CO5:Knowaboutbiofuelproductionprocessandgreenenergy CO6:

learn on Bio oxidation and Compost Technology

COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 2 | 2| - | 1 -

co2 1| - | 1] - | 2

co3 2] -1 -

co4 2 | - | 2| 3 -

CO5 1| - | 1

Ag | 15| 2 | 13| M| 2
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COURSECONTENT

UNIT-I:Introductionto environment [13Hours]

Introduction to environmental biotechnology, Environmental monitoring bioreporter,
biomarker. Bioprospecting, Biomicroelectronics and biosensor technology; Introduction to
environmentalpollutants:Water,SoilandAir:theirsourcesandeffects.RemovalofSpecific
Pollutants: Sources of Heavy Metal Pollution, Microbial Systems for Heavy Metal
accumulation, Biosorption & detoxification mechanisms.

UNIT-II:Bioremediation [13 Hours]
Bioremediation: Fundamentals, methods and strategies of application (biostimulation,bioaugmentation)—
examples,bioremediationofmetals(Cr,As,Se,Hg),organicpollutants

(PAHSs,PCBs,Pesticides, TNTetc.),technologicalaspectsofbioremediation(insitu,exsitu)

UNIT —I11: Microorganism in bioremediation [13 Hours]
Applicationofbacteriaandfungiinbioremediation: Whiterotfungivsspecializeddegrading
bacteria:examples,usesandadvantagesvsdisadvantages;Phytoremediation:Fundamentals and
description of major methods of application (phyto accumulation, phyto volatilization,
rhizo filtration phyto stabilization)

UNIT -IV: BiofuelsProduction [13 Hours]
Environmental Biotechnology and biofuels: biogas; bioethanol; biodiesel; biohydrogen;
Description of the industrial processes involved, microorganisms and biotechnological
interventions for optimization of production; Biotechnology of fossil fuels: Desulfurization
of coal, oil shales, microbial enhanced oil recovery (MEOR). Biotechnology of mineral
processing.

UNIT -V Bio oxidation and Compost Technology [13 Hours]
Biooxidation—DirectandIndirectMechanisms,Recoveryofmetalsfromsolutions; Microbes in
petroleumextraction; Microbial desulfurization of coal. Clean
technologies:CompostingTechnologyandOrganicfarming,biofertilizers,biopesticides,microb
ial polymer production and bio plastic technology. Production of bio surfactants: bio
emulsifiers; Paper production: use of xylanases and white rot fungi. Ethical issues in
environmental biotechnology and regulatory framework.

ReferenceBooks:
1. G. M. Evans and J. C. Furlong (2003), Environmental Biotechnology: Theory and
Applications, Wiley Publishers.

2. B.RitmannandP. L. McCarty, (2000), Environmental Biotechnology: Principle &
Applications, 2nd Ed., McGraw Hill Science.

3. ScraggA.,(2005)EnvironmentalBiotechnology.PearsonEducationLimited.
4. S.Devinny,M.A.DeshussesandT.S.Webster,(1998),BiofiltrationforAir Pollution
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Course Code: 24LSOE4004 No. ofCredits: 4

ETHICS&INTELLECTUAL End Sem Exam

CourseName: PROPERTY RIGHTS &CycleTest: 60+40

Course Educational Objectives
Thiscourseenablesthestudents:

CEO1:Toprovidethoroughunderstandingonethics,moralvalues,moraldevelopmenttheories,personal
andprofessional ethics.

CEO2:ToprovidestudentswithadeepinsightaboutProfessionandProfessionalism,Professional accountability and
ethical theories.

CEO3:Toimpartknowledgeonintellectualproperties,intellectualpropertyrightsandtheirneedin research.
CEO4:Tolearnaboutpatentablerequirements,variousIPRsandpatentfillingprocedure.
CourseOutcomes

Attheendofthecourse,astudent shouldbeableto:

COL1:Recognizethephilosophicalassumptionsthatareembeddedinmoralideasandinphilosophicalworks
inordertodefineone’smoralresponsibilityincontemporarysociety.

CO2:Toenablethestudentstointernalizethe ethicalbehaviourinthepersonalandprofessional lives
COg3:Tofacilitatethedevelopmentofaholisticperspectiveamongstudentstowardstheirlifeandprofession.

CO4:Reflectonandevaluateethicalargumentsfromdiversesourcesinordertocommunicateeffectively
withotherswho mighthaveadifferentopinion fromone’sown.

CO5:GainawarenessaboutintellectualPropertyRights(IPRs)totakemeasurefortheprotectingtheirideas and
devise business strategies by taking account of IPRs.

COG6: Acquire more insights into the regulatory affair and assists in technology up-gradation for enhancing
competitiveness.

COs/POs | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1 1 - - 1 -

CO2 - 2 1 1 -

CO3 2 3 - 2 1

CO4 1 - - 1 - 2 1

CO5 1 1 3

CO6 2 1 2
Avg 2 |25 [ 2 [ 16 | 15 | 1 15 [ 1 3 2
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Unit-1

Introduction to Ethics: 1.1 Basic terms- Moral, Ethics, Ethical dilemma, Emotional
intelligence 1.2 Moral development theories of Kohlberg and Piaget 1.3 View on ethics by
Aristotlel.4Governing factorsofanindividual'svaluesystem1.5Personalandprofessional ethics.

Unit-11

ProfessionandProfessionalism:2.1Clarificationoftheconcepts:Profession,Professional,
Professionalism, Professional accountability, Professional risks, Profession and
Craftsmanship,Conflictofinterest2.2Distinguishingfeaturesofaprofessional2.3Roleand
responsibilities of professionals 2.4 Professionals’ duties towards the organization and vice-
a-versa.

Unit-111

Ethical Theories: 3.1 Various ethical theories and their application- Consequentialism,
Deontology, Virtue theory, Rights Theory, Casuist theory 3.2 Ethical terms: Moral
absolutism, Moral Relativism, Moral Pluralism etc. 3.3 Resolving Ethical Dilemma.

Unit-1V

Concept of property, rights, duties and their correlation; Intellectual property rights and its
types-Patents, Trademarks, Copyright & Related Rights, Industrial Design, Traditional
Knowledge, Geographical Indications, Protection of new GMOs; Process patent vs product
patent; International framework for the protection of IP; IP as a factor in R&D; IPs of
relevance to Biotechnology and few Case Studies.

Unit-V

Basic requirement of a patentable invention- novelty, inventive step, Prior art and Stae of
art;Patentdatabases;SearchinglnternationalDatabases; Analysisandreportformation;Filing of a
patent application; Role of a Country Patent Office; Precautions before patenting-
disclosure/non-disclosure; International patenting-requirement; Introduction to History of
GATT, WTO, WIPO, TRIPS, PCT and Implications; Patent infringement- meaning, scope,
litigation, remedies; Case studies and examples-Rice, Neemetc.

Text Books:
1. R.Subramanian,“ProfessionalEthics”,0OxfordUniversityPress,NewDelh1,2013

2. EdmundG.SeebauerandRobertL.Barry, “FundamentalsofEthics”,OxfordUniversity
Press,NewDelhi,2012.

Reference Books:

1. StanleySA ,Bioethics,Wisdomeducationalservices

2. SateeshMK ,BioethicsandBiosafety,IKInternationalPvt.Ltd.
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Course 241 SPSPC4005 No.ofCredits: 4
Code:

Course PRACTICAL EndExam: 100
Name: -

PlantAnatomy

Studyofabnormalsecondarygrowthin-adaptiveandnonadaptivetypes

Embryologicalslides
Anatomyofantherofdifferentstagesofmicrosporogensis
Pollengerminationbyhangingdropmethod
Pollenwallmorphology

ISANES NSO IA I -

Biotechnology

Isolationofindustriallyimportant microbes.
Starchhydrolysistest

Plasmid isolationbyalkalinelysismethod.
PreparationofPlanttissueculturemedia.
Initiationofcallus.
Restrictiondigestionof DNA.

ocoukrwhE
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(ANIMAL SCIENCE) SEMESTER- IV

Course 241 SASPCA4001 No.ofCredits: 4
Code:

Course ANIMALPHYSIOLOGY & SemEndExam& 60+40
Name: TAXONOMY Cycle Test:

Course Educational ObjectivesThiscourse enables the students:

CEO1Tomakethestudentsfamiliarwithvariousphysiological processes. CEO2 To acquire in depth

knowledge of various evolutionary processes.

CEO3Togetfamiliarizewithvarioustheories,lawsandphenomenaassociated with the process of

evolution.
CEO4Togetacquaintedwithvariousaspectsof Taxonomy

CourseOutcomes
Towardstheendofthecourse,astudentshouldbeableto:

COLl:Explainthephysiologyofprocesseslikedigestion,cardiaccycle,respiration,muscle contraction

and excretion.

CO2: Describe the importance of fossils and dating of fossils in the study of
evolutionandroleofpatternsofevolutionandmolecularevolutioninshapingthe

organisms.

CO3:ExplainModernsynthesis, illustratetheeffectofnaturalselectiononHW- equilibrium and
get familiar with animal distribution and speciation

CO4:DescribevariousaspectsofTaxonomy
CO5:Utilizetaxonomicprinciplesforspeciesidentification.
CO6:Applyknowledgeofphysiologytoreal-worldbiologicalproblems.

Avg 2 | 13| 15 1

COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1 3 2 3 2
CO2 2 1

CO3 1 2 1

CO4 2 1 1 1 1
CO5 2 1

CO6 2 1 1

1.5
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COURSECONTENT

Unit-1:AnimalPhysiologyl [15Hours]

Digestionandabsorptionoffood;Circulationofblood,Cardiaccycleanditsregulation;Blood
pressure; Breathing, gaseous exchange & Transportation of gases; Physiology of excretion,
Reproductive biology.Organization of body: Structure of skeletal, cardiac, and smooth and
Physiology of muscle contraction.

Structure of Brain and Neurons.Physiology of nerve impulse conduction, excitability of
membranes, electrical and chemical transmission between cells.Chemical coordination -
Endocrine organs and Hormones.

Unit-I1:AnimalPhysiology Il [12 Hours]

Secretorysystem:urineformation,glomerularfiltration,tubularfunction,renalmechanismof
concentrating and diluting urine; Acid-base balance.

Physiologyofblood:compositionandstructure,haemopoesis,coagulation,Sensoryorgans:Vision,
Hearing, Tactile response, Diseases (any two) associated with each organ system.

Unit-I11:Adaptive Biology [10Hours]

Mechanismofadaptation; Adaptationsinfreshwaterandmarineenvironment;Osmoregulationinmarine  and
terrestrial invertebrates and vertebrates; Acclimation and acclimatization; Mechanism of cell volume
regulation; Adaptation in extremophiles

Unit-1V:HistologyandHistochemistry [15Hours]
Histologicalpreparationmethods;Classificationoftissue.

Basic requirements of a histochemicaltest: generalprinciples and demonstration of carbohydrates, lipids, protein
and nucleic acids; Enzyme histochemistry: principles and demonstration (dehydrogenases, esterases and
phosphatases); Affinityhistochemistry;Fixativesandstains.

Unit-V:Taxonomy [12Hours]

HistoryofTaxonomy; Taxonomichierarchy Taxonomicprocedures: Taxonomiccollections,Preservation,
Curetting, Taxidermy, Principles of taxonomy.

International Code of Zoological Nomenclature (ICZN): Operative principles, Interpretation
and application of important rules; Concepts of Chemotaxonomy; Cytotaxonomy and
Numerical Taxonomy;Preservationandldentificationofanimals;Ecologyandphysiologyin
taxonomy; General Classification of Animal Kingdom.

Text Books:
1. EssentialsofAnimalPhysiologybyS. C.Rastogi;NewAgelnternationalPublishers
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2. PrinciplesofAnimalPhysiologybyC.D.Moyesetal;Pearson
3. VertebrateZoology&EvolutionbyB.N.Yadav&D.Kumar;DayaPublishing House
4. PrinciplesofAnimalTaxonomybyAshokVerma;Narosa

ReferenceBooks:
1. Guyton&HallTextBookofMedicalPhysiologybyJohnE.Halletal;Elsevier India

2. Ganong’sReviewofMedicalPhysiology TwentysixthEdition(2019)byKimBarret
tetal; Mc Graw Hill India

3. PrinciplesofanimalTaxonomybyG.G.Simpson;ScientificPublishers
4. Strickberger’sEvolutionbyBrianK.Halletal;JonesandBarlettPublishers

Course .

Code: 24LSASPE4002 No.ofCredits: 4

Course BIOTECHNOLOGYAND SemEndExam&

Name: Cycle Test: 70+30
GENETICENGINEERING Y

Course Educational Objectives
Thiscourseenablesthestudents:

CEOL:Toimpartknowledgeonvarioustypesofrestrictionenzymes,vector-hostsystems and steps
in creating a recombinant DNA molecule.

CEO2:Toprovide thoroughunderstandingofrecombinantDNAtechnology,gene cloning and
their applications.

CEO3:Toacquirein-depthknowledgeabouttrnsfectionmethods,developmentoftransgenic animals,
plants and their applications.

CEO4:Toprovidestudentswithadeepinsightaboutadvancedbiotechnologicaltechniques like
hybridoma technology, animal husbandry, DNA fingerprinting and their applications.

CourseOutcomes
Towardstheendofthecourse,astudentshouldbeableto:

CO1:acquireknowledgeaboutthestructureandfunctionsofrestrictionenzymes,modifying enzymes
and other tools used in recombinant DNA technology.

CO2:learnaboutcloningvectors,expressionvectors,hostsystemandmethodologyofgene cloning.
CO3:tounderstandtheprinciplesandapplicationsoftransformation,genelibraryandDNA  sequencing.

CO4:applybasicknowledgeofgeneticengineeringinagriculturalbiotechnologyand medical
biotechnology research, to develop novel products.
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https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Kim%2BBarrett&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Kim%2BBarrett&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Kim%2BBarrett&search-alias=stripbooks

CO5:Understandcellularandmolecularbiologytechniquesandtheirapplicationsingenetic
engineering.

CO6:Innovatenewtechniquesorproductsusinggeneticengineeringandbiotechnological methods.

COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 3 - - 1 -

CO2 - 1 3 - 2

Co3 - 2 - 3 -

CO4 3 - 2 2 -

CO5 2 - 1 1

CO6 2 | 2 - 1

Avg 25| 16| 2 | 16 P
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COURSECONTENT

Unit-1:BASICPRINCIPLES-I [12Hours]

Scope of Genetic engineering, Milestones in genetic engineering; Molecular tools: Enzymes
(Nucleases, Restriction endonucleases, Alkaline phosphatase, Polynucleotide kinase, DNA
ligase, DNA polymerases, Reverse transcriptase, terminal deoxynucleotidyl transferase, Poly
A polymerase); Isolation, Purification and yield analysis of DNA.

Unit-11:BASICPRINCIPLES-I1I [10Hours]

Introduction to gene cloning vectors: Plasmid vectors, Bacteriophage vector, Cosmid vector,
Phagemidvector,artificialchromosomesandexpressionvectors;Cloninginprokaryoticcells,
Generation of Sticky ends, blunt ends, ligation. Cloning using linkers and adapters, Model
cloning experiments.

Unit-111:GENETICENGINEERING [12Hours]

cDNA synthesis and its application, Gene transfer technology/DNA transfection: Physical
methods (microinjection, electroporation, biolistics, pronuclear microinjection), Chemical
method and Virus mediated transfection; Molecular Probe preparation; Strategies for
construction of gene libraries (genomic and cDNA), strategies for Sequencing genome
(Maxam-Gilbert and Sanger’s method and automated sequencing).

Unit-1V:APPLIEDBIOTECHNOLOGY [10Hours]

Application of genetic engineering: Hybridoma technology, production of transgenic plants
andtransgenicanimalswithreferencetoAgricultureandAnimalhusbandry;Protoplastfusion  and
somatic hybridization. DNA fingerprinting.

Unit-V:APPLICATIONSOFTRANSGENICPLANTSANDANIMALS

Applications of transgenic plants: Disease/Pest/Herbicide tolerance; Improvement of crop
quality,Abioticstresstolerancepharmaceuticalproducts:Humanproteinreplacement,Human
therapeutics, and vaccines. Gene therapy: types, vectors, methods, safety, and advances.

Text Books:

1. MolecularCloning:AlaboratorymanualbyJ.SambrookandE.F.Fritsch.
2. GenomebyT.A.Brown.

3. MolecularBiotechnologybyS.B. Primrose

4. MolecularBiotechnologybyGlick.

ReferenceBooks:
1. BiotechnologybyH.K. Das;Wiley
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2. IntroductiontoBiotechnolgy byTheimanW.J.;Pearson

Course —

Code- 241 SASPE4003 No.ofCredits: 4

purse ENVIRONMENTAL SemCEyr(‘:?eEﬁgf& 60+40
' BIOTECHNOLOGY :

Course Educational Objectives
Thiscourseenablesthestudents:

CEOL1:Toimpartknowledgeonvarioustypesofenvironmentalpollutionandtheirsources
CEO2:Toprovidethoroughunderstandingonbiological treatment of heavy metals.
CEO3:Toacquirein-depthknowledgeonbioremediationprocessandtheiradvantages
CEO4:ToprovideadeepinsightaboutBio oxidation and Compost Technology Course
Outcomes

Towardstheendofthecourse,astudentshouldbeable to:

CO1:acquirethebasicknowledgeinenvironmentalpollutionandsourceofpollution.
CO2:learnonbiologicaltreatmentofheavymetalsandtotacklethepollution.
CO3:understandthebioremediationprocessandtheiradvantages.
CO4:learnaboutpollutioncontrolmechanismsbyapplicationofBiotechnology.
CO5:Knowaboutbiofuelproductionprocessandgreenenergy CO6:

learn on Bio oxidation and Compost Technology

COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

Co1 2 2 - 1 -
CO2 1 - 1 - 2
CO3 - 2 - 1 -
CO4 2 - 2 3 -

Avg. 16 2 15| 16 2
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COURSECONTENT

~

© ©

UNIT-I:Introductionto environment [13Hours]

Introduction to environmental biotechnology, Environmental monitoring bioreporter,
biomarker. Bioprospecting, Biomicroelectronics and biosensor technology; Introduction to
environmentalpollutants:Water,SoilandAir:theirsourcesandeffects.RemovalofSpecific
Pollutants: Sources of Heavy Metal Pollution, Microbial Systems for Heavy Metal
accumulation, Biosorption & detoxification mechanisms.

UNIT-II:Bioremediation [13 Hours]
Bioremediation: Fundamentals, methods and strategies of application (biostimulation,bioaugmentation)—
examples,bioremediationofmetals(Cr,As,Se,Hg),organicpollutants

(PAHSs,PCBs,Pesticides, TNTetc.),technologicalaspectsofbioremediation(insitu,exsitu)

UNIT —I11: Microorganism in bioremediation [13 Hours]
Applicationofbacteriaandfungiinbioremediation: Whiterotfungivsspecializeddegrading
bacteria:examples,usesandadvantagesvsdisadvantages;Phytoremediation:Fundamentals and
description of major methods of application (phyto accumulation, phyto volatilization,
rhizo filtration phyto stabilization)

UNIT -IV: BiofuelsProduction [13 Hours]
Environmental Biotechnology and biofuels: biogas; bioethanol; biodiesel; biohydrogen;
Description of the industrial processes involved, microorganisms and biotechnological
interventions for optimization of production; Biotechnology of fossil fuels: Desulfurization
of coal, oil shales, microbial enhanced oil recovery (MEOR). Biotechnology of mineral
processing.

UNIT -V Bio oxidation and Compost Technology [13 Hours]
Biooxidation—DirectandIndirectMechanisms,Recoveryofmetalsfromsolutions; Microbes in
petroleumextraction; Microbial desulfurization of coal. Clean technologies: Composting
Technology and Organicfarming,biofertilizers,biopesticides,microb ial polymer production
and bio plastic technology. Production of bio surfactants: bio emulsifiers; Paper production:
use of xylanases and white rot fungi. Ethical issues in environmental biotechnology and
regulatory framework.

ReferenceBooks:

- G. M. Evans and J. C. Furlong (2003), Environmental Biotechnology: Theory and

Applications, Wiley Publishers.

B. Ritmann and P. L. McCarty, (2000), Environmental Biotechnology: Principle &
Applications, 2nd Ed., McGraw Hill Science.

ScraggA.,(2005)EnvironmentalBiotechnology.PearsonEducationLimited.

S.Devinny,M.A.DeshussesandT.S.Webster,(1998),BiofiltrationforAir Pollution
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Course Code: 24LSASOE4004 No. ofCredits: 4

ETHICS&INTELLECTUAL End Sem Exam

CourseName: PROPERTY RIGHTS &CycleTest: 60+40

Course Educational Objectives
Thiscourseenablesthestudents:

CEO1:Toprovidethoroughunderstandingonethics,moralvalues,moraldevelopmenttheories,personal
andprofessional ethics.

CEO2:ToprovidestudentswithadeepinsightaboutProfessionandProfessionalism,Professional accountability
and ethical theories.

CEO3:Toimpartknowledgeonintellectualproperties,intellectualpropertyrightsandtheirneedin research.
CEO4:Tolearnaboutpatentablerequirements,variousIPRsandpatentfillingprocedure.
CourseOutcomes

Attheendofthecourse,astudentshouldbeableto:

COL1:Recognizethephilosophicalassumptions thatareembeddedinmoralideasandinphilosophicalworks
inordertodefineone’smoralresponsibilityincontemporarysociety.

CO2:Toenablethestudentstointernalizethe ethicalbehaviourinthepersonaland professional lives
COg3:Tofacilitatethedevelopmentofaholisticperspectiveamongstudentstowardstheirlifeandprofession.

CO4:Reflectonandevaluateethicalargumentsfromdiversesourcesinordertocommunicateeffectivelywith
otherswhomighthaveadifferentopinionfromone’sown.

CO5: Gain awareness about Intellectual Property Rights (IPRs)to takemeasure forthe protecting theirideas
and devise business strategies by taking account of IPRs.

CO6: Acquire more insights into the regulatory affair and assists in technology up-gradation for enhancing
competitiveness.

COs/POs | PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1 1 - - 1 -

CO2 - 2 1 1 -

CO3 2 3 - 2 1

CO4 1 - - 1 - 2 1

CO5 1 1 3

CO6 2 1 2
Avg | 13| 16 | 1 | 16 | 15 1 15 1 3 2
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Unit-1

!ntroduction to Ethics: 1.1 Basic terms- Moral, Ethics, Ethical dilemma, Emotional
intelligence 1.2 Moral development theories of Kohlberg and Piaget 1.3 View on ethics by
Aristotle 1.4 Governing factors of an individual's value system 1.5 Personal and professional
ethics.

Unit-11

Profession and Professionalism: 2.1 Clarification of the concepts: Profession, Professional,
Professionalism, Professional accountability, Professional risks, Profession and
Craftsmanship, Conflict of interest 2.2 Distinguishing features of a professional 2.3 Role and

responsibiliticsofprofessionals2.4Professionals’dutiestowardstheorganizationandvice-a-
versa.

Unit-111

Ethical Theories: 3.1 Various ethical theories and their application- Consequentialism,
Deomology.Virtuetheory,Rights'Iheory,Casuisttheory3.2Ethicalterms:Moralabsolutism,
Moral Relativism, Moral Pluralism etc. 3.3 Resolving Ethical Dilemma.

Unit-1V

Concept of property, rights, duties and their correlation; Intellectual property rights and its
types-Patents, Trademarks, Copyright & Related Rights, Industrial Design, Traditional
Knowledge, Geographical Indications, Protection of new GMOs; Process patent vs product
patent;lntemationalframeworkfonheprotectionoﬂP;IPasafactorinR&D;lPsofrelevance to
Biotechnology and few Case Studies.

Unit-V

Basic requirement of a patentable invention- novelty, inventive step, Prior art and Stae of
art;Patentdatabases;SearchinglntcmationalDatabases;Analysisandrcportfonnation;Filing of a
patent application; Role of a Country Patent Office; Precautions before patenting-
disclosure/non-disclosure; International patenting-requirement; Introduction to History of
GATT, WTO, WIPO, TRIPS, PCT and Implications; Patent infringement- meaning, scope,
litigation, remedies; Case studies and examples-Rice, Neemetc.

Text Books:
1. R.Subramanian,“ProfessionalEthics”,OxfordUniversityPress,NewDelhi,ZO13

2. EdmundG.SeebauerandRobertL.Barry,“FundamentalsofEthicls,'.'\\O)efg)rdUniversity

Press,NewDelhi,2012. qu/
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