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CORE COURSE: 2O0OLOGY
PAPER Xl
DEVELOPMENTAL BIOLOGY
(CREMTS: THEORY-, PRACTICALS-1)
THEOQRY
LECTURES a0 Marks 75
Unit 1: Introduction
History and basic concepis: Epigenesks, preformation, Mosak and regulative development; Disoovery of induction;
Cell-Cell interaction: Pafem formation; Differentition and growth; Differentio]l gene expression: Cytophsmic
determbrants and asymmetric cell division
Unit 2: Early Embryenic Development
Gnmetogenesis { Spermptogenesis, Oogenesis); Types of egys; Egg membranes; Fertilimtion: Changes in gametes,
monospermy and polyspermy: Planes and patterss of cleavage, Early development of frog and chick up 1o
gastrulation; Fate maps; Embryonk induction and orgunizers,
Uit 3: Late Embryonie Development
Fate of germ layers; Extra-embryonic membranes tn brds: Implamation of embryo in humans and Placenta
(Structure, types and fenctions of plhcenta)
Unit 4: Post Embevonte Development
Metmorphosts, Changes, hormom | regulitions in amphibins; Regeneration: Modes of regeneration (epimarphosia,
morphinllasis and compensatory regenerationy; Age ing: Concepts and models.
Unit 5: Implications of Developmental Biology
Teratogenesis: Teratogenie agents and thelr effects on embryonic development, i vire Fentilization: Stem cell
culture wnd Amniocenies s,
PRACTICAL Marks 15
I, Seudy of whole mounts and sectlons of developmenta] stages ol frog through permanent slides: Cleavage stages,
hlastub, gastrik, neurubs, ailbud siage, tedpole (external and internal gill siages),
o 85mdy of whole moints of developmeriinl stages of chick through permanent slides: Primitive streal (13 and 18
hours}, 2k, 24, 28, 33, 36, 48, 72, and 9% hours of incubation (Hamilion and Hamburger smges).
3, Study of deve opmental stages (nbove mentioned) by raising chick embryo in the laboratory.
4, Study of the developmenta ] stages and life cyele of Drosaphila from stock culture,
&, Study of different 1ypes of plicenta,
6, Profect report on Drpsapdhila cuburechick embryo deve lopment.
Cluestion Pattern:
4. Major Experiner L0
Preparetion of lemporary 4 lided of any developmenial stages of incubated chick embryo in the labomtary,
Or
Pragaration of wemporary slides ol any devéopmental stages of cultured Brosophila inthe nboratory.
2.Sporting any five slides from peactical 1 and 2 [IX5= 100
(3, Hecord = (02 marks
D4, Vi = vioce = (0] miarks
SUGGESTED READINGS
I. Balinsky Bl and Fablan BC (1981) An Introduction to Embryology. 5o Edition. International Thompson
Computern Press.
2 Gilberr SF (20100 Developmemal Biology, 9o Ediion. Sinnuer Assocites, Ine,, LUSA
3. KalthotT { 2008) Analysis of Biological Development. 2aa Editlon, MeGraw-Hill, New York,
4. Mohlnty PR (20000 Hiustrated Dietionary of Biology, Kalyant Pubstsbess, Ludhiana.
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CORE COURSE: ZO0LOGY
PAPFER X1
MOLECULAR BIOLOGY
(CREDTS: THEORY-4, PRACTICALS-1}
THEORY
LECTURES: ol Muarks 75

Unit 1: Nucleic Acids and DNA Replication
Watsan and Crick model of DNA; DNA denaturation and renaturation; DNA topology - linking number and DNA
topo-isamernses; Cot curves) Strocture of monocstronic and  polycistronic gene; Structure of RMNA, ONA
Replication mechanism in prokaryotes and oukaryoles (Role of proteins and enzymes in replication; RNA priming
Replication of circulir and linear dy-DMNA and replicat:on of telomernes).
Dt 2T rnseription
RNA - polymemse and tmnseription Unit; Mechansm of trangeription In prokarvotes and Eukaryotes;, Synthests of
fRNA and mRNA; Transeription fiactors and regulation of transcr iption.
L'nit 3:T mnstation
Cenetic ende, Degenemacy of the genetic code und Wobble Hypothesis; Process of peotein synthess in prokuryotes:
Ribosome structure nund pssembly in prokaryotes, fidelity of protein synthess, amincacy| tRMA synthetisés and
charging of IRNA; Proteins involved In initition, elongation and terminalion of polypeptide cham; Inhibitors of
peotein synthesis: Difference between prokaryotic and euknryati truny latkon
Unit 4 Post Transcriptional Modifications and Processing of Eukaryotic RNA
Structire of globin mRNA; Split genes: concept of infrons and exons, splicing mechunism, & ltermative splicing, exon
shulfling, and RNA editing,
Unli 5: Gene Regulation and Regulatory RNAs
Transcription regulation in prokary otes: Principles of tra meeriptional regulation with examples from Joc aperon and
frp operan; Tramseription regulstion in eukaryoles: Activatoes, repressors, enhancets, silencers elementy; Cene
silenc ing, Genetlc mprinting: Ribo-switches, RNA interference, miIRNA and siRNA.
PRACTICAL Marks 25
1. Study of DNA replication using Photographs or slides and specinl cases, ¢ .. Polyteny wsing perminent s lides of
palyiene chromosomes,
2, Preparation of Jiguid culiure medium (LB and rase culture of £ coli.
3, Estimation of the growth kineties of £ coli by trbidity method.
4, Preparation of solid culture medium (LB and growth of £ cali by s preading und strenking.
5, Demonstration of antiblotic sensitivityiresistance of £ coli 1o antiblotie pressure and interpretation of results,
6, Quamtitative estimatbon of salmon spermica |l thy mus DNA wing ¢olorimeter Dipheny biming réagent) or
spectrophotometer (A 260 measure iment).
7. Quantimtive eéstimation of RNA ising Ore inal reaction.
COuestlion Patiern:
(1. Major Experiment 10

Ay Ouantimiive estimation of salmon spermicall’ thymus DNA wing colorimeter (Diphenylamine reagent) or
spectrophotometer (A 260 measuremen ),

oar
Quantative estimatlon of ENA using Cremol resction
02 Demonsteation of spreading and sireaking 05
3, Mode ] submission on sny one (DNA replication, trameription, protein synthesls, operon concept), 05

03 Record =02 marks
Q4. Yivi = vooe = 03 morky




SUGGESTED READINGS

1. Becker WM, K leinsmith LT, Hardin J and Berroni GP (2009) The Warle el the Cell Tk Edition. Pearson
Benjamin Cummings Publishing, San Francisco

2. Bruce Albents, Alexander Jehnson, Julian Lewis, Martin Radt, Keith Roberts, Peter Walter (2008) Molecular
Binlngy of the Cell, 4 Edition, Garland publishing 1nc.. New York.

1, Coaper GM and Huusman RE (2007) The Cell: A Molecuiar A pproach, dtn Edition, ASM Press, USA.

4 De Robertis EDP and De Robertis EMF (2006) Cell and Molecular Biology. Bik Edition. Lippincatl Williams end
Wilkins, Philnde | phn.

4. Karp G (2010) Cell and Molecular Biology: Concepts atid Experiments, 6h Edition. John Wiley and Sens, Ine,
LiSA.

6. Mahanty PK (2000} [llustrated Dictionary of Biology, Kalyanl P ublishers, Ludhinna.
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DISCIPLINE SPECIFIC ELECTIVE
DSE - 1
ECONOMIC ZOOLOGY AND ANIMAL BEHAVIOUR
(CREDITS: THEORY-4, PRACTICALS-1)
THEORY

LECTURES: 6ii : Miarks 75
Unit 1: Bee-Keeping and Bee Economy (A piculture)
Varketies of honey bees and Bee pusturage; Setting up an apiry: Langstroth’sNewton's hive, bee veil, brood and
storage ¢hambers, iran frames and comb sheets, drane excluder, rearing equipments, handling of bees, artificial diet;
Diseases of honey bea, American and European Foulbrood, and their management; Honey extraction tec hnlgues;
Physico-chemical analyss of honey; Other bereficinl products from bee: Vit 10 an apiculiure institte and honey
processing Units.
Uit 2: Silk and 5ilk Production {Serculture)
Different types of silk and silkw orms in India; Rearing of dombx mort Heasring meks and travs, disinfectants,
rearing appliances, black boxing, Chawki rearing, bed ¢ kaning, mountages, harvesting of cocoons; Silkw orm
denses: Pebrine, Flacherle, Grasserie, Muscardine and Aspergillosis, nnd their manage ment; Silkworm pests ind
parasiies: Uiz My, Dermestid beetles and theie management; Silk reeling tec hniques and Quiality assessment of silk
fibee.
Unit 3: Aquaculture |
Brood stock mansgemant; Induced beeeding of fish: Manapement of hatchery of (8h Management of nunery,
rearing and stocking ponds; Preparation and maintenance of fish aquarium; Preparation of compound diets for fish;
Rolke of water quaiity in aguacuhure; Fish diseases: Bocteriml, vir | and parasitic; Preservation and processiig of
" harvested fish: Fehery by-products.
Unit 4; Aguaculiure 11
Prawn farening; Culture of crab, Pearl culture and Cullure of nif brenthing Mahes.
Unkt §: Animal Behaylour
Elementury iea on behavior, intetligence, pheromones, biclogical clocks.
* Submbssion of 1epoet ananyone field visis mentioned sbove. PRACTICAL Marks 25
1. Study of differemt types of boes (Queens, Drones and Worker bees).
- Study of different types of #ilk maoths
CSiudy of different types of peark.
 Srady of differem types of fish diveases,
_ldemitication of different types of s¢ales in fehes.
&, Study of different 1ypes of firs,
7, Study of different modified structures of fishes (Saw of snwfish, Hammer of hammer bead fsh, tiil ol sharks ete.)
§. ldentification of varkous types of matual silks.
Question Pattern for Practical
|, Experiments from any one from practcal no 3-8 (any one § 10
2. Project Report submision 10
1, Recond - 02 murks
& Wiva = vope = 03 marks
SUGGESTED READINGS
. Dhyan Singh B, A pleubure, ICAR Publication,
2. Dunham RA ( 2004) Aquacubure and Fisheries Biotechnology - Genetic Approaches, CARI publicetions, LK.
3. Hafez ESE {1962} Repeaduction in Farm Animalk, Les and Fabiger Publishers,
4, Knobil E snd Neill JD (2006) The Physiology of Reproduction Vol 2, Elevier Publinhers, LISA,
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5 Mohanty PK (2000) | /listrated Dictionary of Biology. Kalyani Publishers, Ludhiana.

6 Prost 71 (1962} A piculture. Oxlord and 1BH, New [efhi

7. Singh 5. Beakeeping in ind®m. Indun council of A griculivral Research, New Dehi

8. Srivastova CHL { 1999 Fisbery Science and Indian Fisheries, Kitab Mahal publications, Indm.
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DISCIPLINE SPECIFIC ELECTIVE
DSE -1
BIOTECHMOLOGY: MICROBES TO ANIMALS
(CREDITS: THEQR Y-4, PRACTICALS-2}
THEORY
LECTURES: a0 Murks 75
Unit 12 Introduction
Concept and scope of Biotechnology: Importance of biotechnology and Application of bictechnology (medicine,
aEriulture, environment);
Unit 2; Technigues in Gene Manlpulation
Restriction and  modifying emtymes, Cloning vectors and Expression vectoes, Tramsformation technigues;
Identification of recombinants, Construction and screening of DN A libraries: Molecular amlysis of DNA, RMA nnd
proteina (Lo, Southern, Northern and Westemn blowing), DNA sequencing (Sanger's method and automation),
Polymerase Chain Reaction, Microarmays, DNA fingerprinting and RAPD.
Unit 3: Microbes in Biotechnology
Grawth kineties of microbes, Applications of microbes in industry {Conceps of primary and secondary metabolites,
FermemationB iareactors, Dow pstream processing),
Uit 4: Transgenic Animal
Production of wansgenic animals: Retrovim) method, DNA microlnjection method, embryeonic stem cell methad;
Applications of wansgenic snimnls; Brief idea on Knockout and knockin mice,
Unit 5: Biotechnology and Human Welfhre
Aniitit] cell echnology : Concept of expressing cloned genes in mammalian cells;
Recamblimant DNA in health (Recombinant insuling, Gene therapy; in vitro, fn-vive and ex-vive. e lects] Property

Rights

PRACTICAL Marks 25
1. Isolation of genomic DNA from £ coll and analyze It using agarose gelekectrophoresis:
2, Isolation of phémid DNA (pUC 18/19) and analyse & using agarose gel electropharesi,
3. Trarsformation of £ coli (pUC 18/ 19) and caleulntion of tramsformatian efficlene ¥.
4. Restriction digestion of lambda (4) NA wsing EcoR1 and Hied 111,
5. DNA ligation (lmbda DNA EcoR 1/ Hind 11 digested).
6, Construction of restriction digestion maps from data provided,
7. Study of Southern blot hybridization wnd PCR: Analysis of DNA lingerprinting |Dry Lah).
B Project on A nimal Cell Culture.
Cuestion Pattern:
Q1. Major Experimemn 12

) Study of Southern bloe hybridization (Dry Lab)

o

by PCR] Analyss of DNA fingerprinting (Dry Lab).
QL Viswlization of DNA bands using agirose gel electrophoresis h
03 Record - 02 marky
Lo W b = voge = 08 marks




S1GGESTED READINGS
| Beauchamp T1and Childress IF {2008) Prine iplks of Biomedical Ethics, B Edition, Oasiford Dniversily Press.

LiSA.
2 Brown TA [ 1998) Molccular Biology Labfax [1: Gene Cloning and DNA Amlviis 2ed Edition Academic Press,

LISA,
1. (3lick BR and Pasternak 1) and Parten CL (2009) Malecalar Riotec tmology - Principles and A pplications of

Recombinunt DMA, & Edition, ASM press, Washingion, LISA.

4. Griffiths AJF, Mitler JH, Suzuki DT, Lewontin RC and Gelart WM (2000 An Introduction to Genetic Analysis.

9n Edition, W.H. Freeman and Co., USA,

5. Mohanty PK (2000) istrated Dictionary. of Biology. Kalyani Publishers, Ludhinnm,

&, Snustad DP und Simmons MI (2009) Principles of Genetics. 5 Edition, John Wiley and Sors Inc., USA.

7, Watson JD, Myers RM, Caudy A and Witkawski JK (2007) Recombinant DNA - Genes and Genomes- A Shart
Course, JdEdition, Freemanand Co. USA.
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CORE COURSE: ZOOLOGY
PAPER X111
IMMLUNOLOGY
(CREDITS: THEORY-4, FRACTICALS-1)
THEORY
LECTURES: &) Marks 75
Unit 1: Immune System ond lmmunity
Historieal perepective of Immunology, Early theories of lminunclogy, Hiematopoiesis, Cells and argans of the
Immume system: Anatomical barriers, [nflammation, Cell and molkecules involved in inate immunity, Aduptive
immunity (Cell medited and humeral), Passive: Artificial and netural Tmmunity, Astive: Artificial and matural
tmmunity. and 1 mmune dysfunctions.
Unit 2: Antigens
Antigenicity snd immunogenic ity, Immunogens, Adjuvants and haptens, Factoes influeneing immunogenicxy, B and
T = Cell gpitopes
Unit 3: Immunoglobnlins
Swructire and Tungtions of differont classes of immunoglobukins. Artigen-attibody tmeractions, |mmunoassays,
Polys lonal sera, Monee lonal antibodies and Hybridoma technology.
Unkt 4: Major Histocompatibility Complex and Complement System
structure and functions of endogenous and exogenous pathway of antigen presentation: Components and pathways
of comph ment activation.
Unit 5: Cytokines, Hypesensitivity and Vaccines
Properties and functions of cytokines; Cytokine-based therapies;Gell and Coombs' vclassifieation and  Brief
description of variows 1ypes of hypersens Rivitks: Types of vaccines: Recombinant vace ines and DNA vaccines,
PRACTICAL Marks 25
1. Demonstration of lymphoid ofgans.
2, e hterjony's double immune-diffusion method,
3. Determiration of ABO blood group.
4, Preparmtion of singh call sumpension of splenocytes from chick splen, cell counting and vability fest
5, ELISAS dot Elsa (using kit).
6, Principles, expetimental set up ani applications of fmmumo-e lectrophores s, RIA, T,
7. Differential Cell Count of the blood film,
K, Extraction of phsma from whok blood

Ouestion Palierm:

Q1. Major Experimen 12
a) Ditferentinl Cell Count of the blood Hilm
by ELISA/ dot Elisa (using Kil)

Q2aiDeermination of ABC blood group 8
b Extraction of plasma from whole blaod

3, Record = (2 marks

Q4. Vivw— voce — 03 marks




SUGGESTED READINGS

1. Abbas KA and Lechtmnn HA (2003) Cellutar and Mokcubr Immunology. S Edition. Saunders Publation,
Philade |phi. .
L David M, Tonathan B, David RE and Ivan R {2006) |mmunclogy, Tih Edition. Ekevier Publication LUSA .

3. Kindi T), Goldsby RA, Osborne BA and Kuby 1 (2006) Immunology. 6k Edition. W.H. Freeman and Company,
Mew York.

4, Mobanty PK (2000} Hlustrated Dictionary of Biology. Kalyini Publishers. Ludhiana.
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CORE COURSE: ZOOLOGY
FAFER XI¥

EVOLUTIONARY BIOLOGY

(CREDITS: THEORY-4, PRACTICALS-1)
THEQRY
LECTURES: 60 Marks 75

Unit 1: History of Life, theorkes of Evolution and Extinction
Chemogeny, Riogeny, RNA World, Major Events in Histary of Life; Lamarcksm; Darwinsm, Meo-Darwinsm;
Buekground of dxtinction, Miss extinction (Causes, Names of five major extinctions, K-T extinction in detail) and
Rok of axtinetion in evolition.
Unit 2: Evidences of Evolution
Foesils and #s types: Dating of fossils, Phylngeny of horse und human; Molecular evidences (Globin gene fa milies
as an example) ind Mokeular clock cancept
Unit 3: P rocesses of Evolutionary Change
Chrganic varistions; lsolting mechanisms: Naturz| selection (Indwstrial melnsm, Pestxide/Antiblotic resstance);
Types of natural selection (Directicnal, Smbilizing, Disruptive). Sexual Selection and Arifenl sekction
Unit 4: Principles of population genetls
Concept of gene pool, Gene frequencies — equilibrium frequency {Hardv-Welnberg equilibrium), Shift in gene
frequency wihout selection — Genetic drift, Mutation pressure and Cene fiow and Shifis in gene frequencies with
selection,
Unit 8: Species Conece pt and Evolution above species kevel
Biologkal concept of species (Advamages and Limgations) Sibling species. Polymorphic species, Polytypic
species, Ring species; Modes of specintion (Allopatric, Sympatrich Macro-evalationary Pr inciples (Darwins
Finches); Comvergence, Divergernce and Para e lism.
PRACTICAL Marks 25
1. Study of fousil evidences from plaster cist mode s and pictures,
2. Srudy of homaolbogy und anlogy from suitable specimens’ priures,
1, Demonstration of changing allek frequencies with and without seloction,
4. Construction of cladogram based on morphelogical chamcierbstics.
5. Comstruction of phylogenitic tree with bioinformatics ol (Chstal X and Phylip).
6. trwerpretation of phy lepenetic trees.

Question Pattern:
Q1. Major Experiment 12
a) Study of fossil evidences from phster cast mode b and pictures
B Study of homology and analogy from suiteble specimens! pietures
Q) Consruction of phylogenatic tree with bioinformatics took (Clustal X and Phylip). 08
by} Interpretation of phy logenet trees
¢} Demoanstration of changing allele frequencles with und without sekction
(3. Record - 02 marks
(M Vvl = vide — O3 mirks



SUGGESTED READINGS

1. Baron NH, Briges DEG, Esen JA, Goldstein DB and Patel NH (2007) Evolution, Cold Speing Harbour
Labaritory Press.

2. Campbell NA and Reece J8 (201 1) Biology. S Edation, Penrson Edueation 1ng,, Mew York.

3, Douglas JF (19977 Evolul lomry Bhrugy.'ﬂlmmr Aszociates, USA.

4, Hall BK and Hallgrimssen 8 (2008) Evolution. 4 Edition. Jones and Bartlett Publishers, USA.

5. Mohanty PK (2000) Ulustrated Dictiorary of Biology. Kalyani Publishers, Ludhiana,

& Peverier J (2008) Ricinformatics and Fonctional Genomics. 2nd Edition. Wilkky-Blhckwell, USA,

7. Ridley M (2004 Evolution. 3ed Edition, Blhckwell Fublishing, TISA.
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DISCIPLINE SPECIFIC ELECTI YE
DSE =111
MICROBIOLOGY
(CREDITS: THEORY-4, PRACTICALS-2)
THEQRY
LECTURES: 60 Murks 75
Unit 1: History of Microbiology: Microbial World - Chameterization, Clissification and e ntification af microbes,
Unit 2: Prokaryotes: General marphotogy snd ckissification of bacterin, the ir elmracters and eeonomic impoerande;
Ciram-positive and Gramenegative bictera,
Unit 3- Evkaryotes: General morphology of Protista and Fungi - chssification and economic lmpertance.
Unit 47 Viruses: structure, genome, replieation Cyc le: Epidemiology of Infectious diseases wilh peference of human
hosts — Bacterial { Tuberculosis), Viral { Hepatitis), Protozoan (A mochiass) and Fungal (sty onc) disease.
Unkt 5: Microbe interactions-lmmune Respenses-Antibiotks and other chemothernpeutic sgents;  Applied
micrabiclogy in the fields of food, agriculture, industry and environme .
PRACTICAL Marks 25
|, Cleaning of glsswares, sterilsation principle and methods - mo st heat « dry heat and filtration miet hods,
2 Medin preparation: Liquid media, Solid medin, Apar shnts, Agar plates. Basal, enriched, selectlve media
peeparstion - quality control of media, growth supporting properties, sterility check of media,
3. Pure culture techniques: Streak plate, pour plate and declmal dilution.
4 Culwral e laracteristics of mictoorgunisms: Growth on different medin, growth chamcteristics and deseription and
demonstration of pigment production,
5 Staining techniques; Smear preparation, simple stining, Geam's stafning, Acid fast sining ard stafning for
metachromatic granules.
&, Morphalogy of microor gansms,
1 Antibiotic sensitivity testing: Dise diffusfon test - Quality control w ith standard strains
8. Physiobgy chamcteristics: IMVIC test, Hi8, Oxidese, coatnlse, urcase test, Carbohydmte fermentation,
Maintenance of pure culture, Paraffin methed, Stab culture and maintenance of mold culture.

Question Pattern:
(1. Major Experiment 12
a) Study of fossil evidences from plaster cast mndels mnd pictires
bl Study of homalogy and analogy from sultable specimeny prtures
Q2.) Construction of phylogenetic tree with bietnformatics 100k (Clustal X and Phylip). 8
b Imterpremtion of phylogenelic trecs
¢) Demonstration of changing allel frequenc ies with and without sekction
(3. Record - 02 marks
Qd, Viva = voee— 0F mnrks
SUGGESTED READINGS
1. Ahsan J and §inha SP (20100 A Hand book on Economic Zoology. S Chand, New Delhi
2 Arora DR and Aror B (2001) Medical Parasitology. 2nd Edition, CBS Publications and Distributers.
3. Atwal AS (1993) A gricultural Pests of Indin and South East Asia, Kahuni Publishers, Ludhiana,
4. Dubey RC and Muheshwari DK (2013) A Textbook of Microbiology. 5. Chand, New Delhi,
5. Dutham RA (2008) Aguicuhwe and Fisheries Blotechnology Genetic Approaches, CARI publications.
&, Peloamr MJ, Chan ECS ond Krieg NR (1 993 ) Micrebiology. S Edition, Tata Me Graw Hill Publishing Co, Ltd,
7 Peadhan, § {1983 Insect Pests of Crops. Nuthona | Book Trust of India, New Delbi
8 Shukl, 0.5, and Upadiyn, V.B. (2013) Econormic Zoology. Wk Edition, Rastogl Publications, Meerut.




Tl o

DISCIPLINE SPECIFIC ELECTIVE
DSE -1V
CREDITS : 6
PROJECT WORK
MARKS -104}

To undertake discipline related pro ject work and submit # project report

Marks Distribution = Project Report - 70
Sominar: b1 ]
Viva= Yoor ¢ 10




