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Program Outconie: 
Alter completion of the B.Sc. Degree program, the students will be able to 

Cognitive 

Level 
PO Program Outcome 

No. 

PO 1 Recognize the scientific tempers and altiludes, which in turn can prove to be | R 

benelicial lor the sociely since the scientific developmenls can make a nalioin or 

society to grow at a rapid pace. 

PO 2 Undersland scientilic knowledge and exchange ideas with olher slakeholders; 

make people aware aboul sustainable utilization of resources with ethical 

approach. 

U 

PO 3 Undersland and apply the issues of environmental contexts and sustainable , ApP 

development as a basic interdisciplinary concern. 

PO 4 Create the ability to perform experiments and to analysc & interpret the obtained| An, E, C 

accurate results and thus gain the ability to solve problems, to involve in crilical, 

independent. and creative thinking. 

PO5 
Possess expertise to apply and formulate ideas which will provide them | Ap, E 

competilive advanlage in pursuing higher sludies irom India or abroad; and seek 

jobs in academia, research or industries. 

PO 6 Assemble the acquired in-depth knowledge of applied subjects towards the | C 

inculcalion of professional and employment skills so that students can make a 

career and become an entrepreneur in diverse ficlds 

R= remembering. U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating 

Programme Specific Outcome: 

After completion of the B.Sc. Zoology programme the sludents would be able to 

PSO Program Specilie Outcome Cognitive 

No. 
Level 

Identily, classify and differentiate diverse nonchordates and chordales based on R, U 

their morphological, anatomical and systemic organization, and understand their 

ecological and evolutionary significance, plhysiological adaplations, development, 
different bchavioral aspects including reproduclion. 

PSO 

Understand the relationship or synchronization among structure and function atU 

molecular, cellular, morphological, anatomical, biochemical, physiological and 

genetical aspect of animals and apply the acquired skills in the fields of ecology, 

genetics, molecular biology. biolechnology. biostatistics, bioinfomatics, 

qualitative and quantitative microscopy, enzymology and analytical biochemistry. 

PSO 2 

Understand and evaluate the physical features of environment to Ihe structure of | U, E 

populations, communities, and ecosystenis, environmental degradation and 

formulations for its prolection, conservation of the species with reference to local 

importance. 

PSO 3 

Describe and analyse economic, ecological and medical signilicance of various | R, Ap,An 

animals in human life and thus apply in the entreprencurship of their own on 

sericullure, apiculture, lisheries, poulry larming. environment monitoring and 

parasilic discase managemen. 

PSO 4 

Apply and implemcnt the varied range ol subject bascd skills to numerous fields Ap. C 

that provide a foundation for fulure career in higher studies, governmen 

departments, environmenlal agencies, lcaching. biotechnology, diagnostic, 

rescarch laboralory. phamaceulical, environmenlal and ccological fields. 

PSO 5 

R= remembering, U = understanding. Ap = applying. An = analysing, E = evaluating, and C = creating 
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Credit Distribution across the Course 

Total Credit 

Course Type Total Papers Credit 

Theory Practical 

14x2 28 56+ 28 84 
CC 14 14x4 56 

4x2-8 16+8-24 
DSE 4 4x4 16 

4x2 = 08 16+8 = 24 
GE 4 4x 4 16 

=08 
SEC 2 2X04-08 

=08 
AECC 2 2X04-08 

= 148 
Grand Total Credit 

Abbreviations used: 
CC = CORE COURSES 

DSE = DISCIPLINE SPECIFIC ELECTIVES 

GE = GENERIC ELECTIVES 

SEC SKILL ENHANCEMENT COURSES 
AECC ABILITY ENHANCEMENT COMPULSORY COURSES 

List of Core Courses Semester 

(14 Papers for the Students of Zoology_Honours) 

UGZOOCC 01 NON-CHORDATESI: PROTISTS TO PSEUDOCOELOMATES 

UGZ0OCC 02 PRINCIPLES OF ECOLOGY 

UGZOOCC 03 NON-CHORDATES II: COELOMATES II 

UGZOOcC 04 CELL BIOLOGY 

UGZOOCC 05 DIVERSITY OF CHORDATES 

ANIMAL PHYSIOLOGY: CONTROLLING AND 
COORDINATING SYSTEMS 

UGZOOCC 06 

UGZOOCC 07 FUNDAMENTALS OF BIOCHEMISTRY 

COMPARATIVE ANATOMY OF VERTEBRATES UGZOOCC 08 

IV ANIMAL PHYSIOLOGY: LIFE SUSTAINING SYSTEMS UGZOOCC 09 
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UGZOOCCI0 BIOCHEMISTRY OF METABOLIC PROCESSES 

UGZOOCCi MOLECULAR BIOLOGY 

UGZOOCC12 PRINCIPLES OF GENETICS 

VI 
UGZOOCC13 DEVELOPMENTAL BIOLOGY 

UGZOOCC14 EVOLUTIONARY BIOLOGY 

Semester 
Choices for DSE 

(4 Papers to be selected by the Students of Zoology_Honours) 

UGZOODsEOI IMMUNOLOGY 

V 
UGZOODSE02 ANIMAL BEHAVIOUR AND CHRONOBIOLOGY 

UGZOODSEO3 POLLINATION BIOLOGY 

V 
UGZOODSE04 PROJECT WORK 

VI 
UGZOODSEOS BIODIVERSITY AND WILD LIFE CONSERVATION 

VI 
UGZOODSE6 COMPUTATIONAL BIOLOGY 

GE 

UGZOOGE 01 ANIMAL DIVERSITY AND SYSTEMS 

UGZOOGE 02 ECOLOGY, ECONOMIC AND MEDICAL ZOOLOGY 

UGZOOGE 03 BIOTECHNOLOGY:MICROBES TO ANIMALS 

UGZOOGE 04 INSECT, VECTORS AND DISEASES 

SEC Semester 
IlI 

UGZOOSECO1 
VALUE EDUCATION& INDIAN CULTURE 

IV 
UGZOOSEC02 

SPOKEN TUTORIAL FROM IIT BOMBAY 

Total Change=90.14% 

Question Pattern 

Full Marks: 50 

Q1. Choose the correct answer from the following options (any five): 5x 1-5 

Q2. Briely state the following questions (any five): 5 x 1=5 

Q3. Write down the following questions (any five): 5 x 3 = 15 

Q4. Match the Column-A with Column-B (any one): 5 

Q5. Deseribe briefly the following questions (any four): 4 x 5 20 
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SEMESTER - 1 

Course name NON-CHORDATES I: PROTISTS TO PSEUDOCOELOMATES 
Course code UGZOOCC01 
Number of lectures 105 

Credits 

Marks 100 

New addition: 73% (Pink) Modifications: 11% (Green) Total Change: 84%% 

Course Objective: 
After conpletion of this course the student will be able to SI. No. 

Course Objectives: 

Remembers, understands and apply the basic taxonomy, systematics and classification ol 
Protozoa, Porilera, Cnidaria and Helminth groups, including Nematode- Plant interaction. 

Understand and evaluate the life cycle of Protozoans, Platyhelminthes, Nemalodes. 

Understand and evaluate the host-parasite relationship and evolution of parasilism 
4 Understand, apply and analyse the identification of invertebrate specimens and their life 

stages. 

Core T1: NON-CHORDATES 1: PROTISTS TO PSEUDOCOELOMATES 4 Credit 

Unit 1: Protista and Metazoa 15 Class 

General characteristics and classification of Protozoa up to phylum (according to Levine et. al., 
1980). 

Locomotion in Protista (Amoeba, Paramoecium and Euglena). 
Reproduction in Protista (Amoeba, Paramoecium and Euglena) 

Study of Morphology, Life Cycle, Prevalence, Epidemiology, Pathogenicity, Diagnosis. 
Prophylaxis and Treatment of Plasmodium vivax, Entamoeba histolytica, Giardia intestinalis 
Trpanosoma gambicnse, Leishmania donovani. 
Malaria-Lypes (other than P vvan), causative agents, nmode of infection in human, major mode of 
treatment, major vector species in India and their control measures. 

Symmetry, origin and evolution of Metazoa, 

Unit 2: Porifera 3 Class 

General characteristics and classification up to classes. 

Canal system and spicules in sponges. 

Unit 3: Cnidaria 10 Class 

General characteristics and classification up to classes. 

Polymorphism in Cnidaria. 

Metagenesis in Obelia. 

Corals and coral recfs (including conservation) 

Unit 4: Cenophora 2 elass 

General characteristics, evolutionary significance and classification up to classes 

Unit 5: Platyhelminthes 8 class 

General characteristics and classilication up to classes. 

Study of Morphology, Life Cycle, Prevalence, Epidemiology, Pathogenicity, Diagnosis, 

Prophylaxis and Treatment of Fasciola hepatica and Taenia solium. 
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Unit 6: Nematoda 10 class 

General characteristics and classi fication up to classes. 
Study of Morphology, Life Cycle, Prevalence, Epidemiology, Pathogenicity, DiagnosIs, 

Prophylaxis and Treatment of Ascaris humbricoide and Wuchereria banerofl 
Nematode- Plant interaction, Gall formation. 
Myasis 
Physiological and biochemical parasitic adaptations in helminthes 

4 class Unit 7: Concepts of Parasitism 

Briel introduction of Parasitism, Parasite, Parasitoid and Vectors (mechanical and biological 

vector). 
Host parasite relationship (including molecular aspects). 
Origin and evolution of parasitism. 

Unit 8: Basics of Animal Classification 8 class 

Systematics: definition, place and role in biology. 
Taxonomy Definition, scope and different levels (alpha, beta and gamma laxonomy. micro and 

macrotaxonomy). 
ICZN and its imporlant rules (Principle of nomenclature, authorship. priority, synonymy and 

homonynmy). 
Type concept. 

Six kingdom and three domain concept of classification. 

Core Pl: NON-CHORDATES I: PROTISTS TO PSEUDOCOELOMATES Lab 2 credit 

List of Practical 

. ldentification of Amocba, Euglena, Entamoeba, Opalina, Paramectum, Plasmodium (from the 
prepared slides) [Name of specimen, name of phylum and two specimen characters| 

2. Identification of Sycon/Scypha, Neptune's Cup, Spongilla, Obelia, Physalia, Millepora, Awelia 
Tubipora, Corallium, Gorgonia, sea anemone, Pennatula, Fungi, brain coral, Acropora [Name of 
specimen, systematic position upto class and two specimen characters) 
One specimen/ slide of any ctenophore. 

4 Staining/mounting of any protozoan/helminth from gul of cockroach. 
5. Study of life stages of Giardia intestinalis, Trypanosoma gambiense, Leishmania donovani through 

permanent slides/micro photographs. 
6. Study of adult and life stages of Fasciola hepatica, Taenia solium through permanent slides/micro-

photographs. 
7. Study of adult and life stages of Ascaris lumbricoides, Ancylostoma duodenale through permanent 

slides/micro-photographs. 
8. Project Work: Power point presentation on study of any two non-chordate animals (from Protists to 

Pseudocoelomates) by student. 

Course Outcomes: 

Afler complelion of this course the student will be able to 

Course Oulcomes: PO PSOs CO No. Coguitive 
Level |Addressed Addressed 

PSO CO 1: Describe the prolozoan reproduclion, polymorphism in |PO| 

Cnidarians, nervous systcmin molluscs 
R 

CO 2: Apply and evaluate the biological and medicinal |PO 3 
imporlance of various larvae and sponges respectively 

PSO 1,5 Ap. E 

CO 3: Understand the inverlcbrate delence and feeding PO 2 PSO 

mechanisms 

CO 4: Analyse and discuss the adaptive radiation, cvolution, | PO 4 
allinities of a variety of invertebrates 

PSO An, C 
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CO S: 
Ap Acquire skills in teaching the stnictural and fiunctional| PO 

fcaturcs of invertcbrate animal lifc's diversity 

PSO 5 

Remembering. U = understanding. Ap = applying. An = analysing. E = evalualing., and C crcating 

Refcrence Books 
Brusca. R.C. and Brusca. G.J. (2002). Imertchrates. 2nd cdition,Sinaucr Associales. 

Meglitsch. P.A. and Schram. F.R. (1991). Invertehrate Zoology. 3 cdition. Oxlord Universily 

Press. Parkcr. T.J. and Haswell. W.A.. cdt. By Marshall. A.J. and Williams. W.D. (1995).7ext howk 

Zoologr: Imerebrates. Vol. I. 7h cdition. Indian edition, A.l.T.B.S. Publishers. 

Pechenik. J. A. (2015). Biologr of the Invertchrates. 7th edition, McGraw lill Educalion. 

Ruppert. E. E. and Barnes. R.D. (1994). Jertebrale Zoologr. 6th edition, Harcourt Publislhers 

Ruppert. E. E.. Fox. R.S. and Bames, R.D. (2004)./mertebrate Zoology. A fiumectional Evolulionany' 

Approach. 7h edition. Indian edition. Cengage Learning. 
Ahmed. N., Dawson. M., Snmith. C. and Wood. Ed. (2006).Biology of Discase.Taylor andFrancIs. 

Arora. D. R and Arora, B.B. (2012).Medical Parasitology. 3rdedition. CBS Publishers. 

Bose. M. (2016). Parasitoses and Zoonoses. New Central Book Agency. 

Chatterjee. K.D. (1952). Human Parasites and Parasitic Discases. Published by autho. 

atterjee. 
Publishers and Distributors. 

D. (2009). Parasitology : Prolozoology and Helminthology. 13th edition. CBS 

Cheng. T.C. (1986). Genaral Parasitology. 2nd edition, Elsevier 

Dailey. M.D. (1996). Meyer, Olsen and Schmidt's Essentials of Parasitology. 6th edition, 

MeGraw-Hill Science. 

lchbpujani, R.L. and Bhatia, R. (2003).Medical Parasitology. 3rd edition, Jaypee Brothers. 

Loker. E.S. and Holkin, B.V. (2015). Parasitology :A Conceptual Approach. Garland Science. 

Noble. E.R. and Noble. G.A. (1982). Parasitology: The Biology of Animal Parasites. 5thedition. 

Lippincott Williams and Wilkins. 

Parija. S. C. (2013). Textbook of Medical P'arasitology, Protozoology and Helminthology (Text 

and Colour Atlas), 4thedition. AIl India Publishers & Distributors. 

Roberts, L.S.. Janovy. J. (Jr) and Nadler, S. (2013). Gerald D. Schmidt and Lary S. Roberts 

Foundations of Parasitology. 9h edition, McGraw Hill. 

Bogitsh. B.J.. Carter. C.E. and Ocltmann, T.N., 2013,Human Parasitology. 4th Edition. Elsevier 

Inc 

Mayr. E. & Ashlock. P.D. (1991). Principles of Systematic Zoology. 2nd edition. Mc Graw-Hill. 

Inc. 

Simpson. G.G. (1961). Principles of Animal Taxonomy. Columbia University Press. New York. 

Note: Classification (except Protozoa) to be followed from Rupert and Barnes (1994), Invertebrate 

Toology. 6th Edition. 
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SEMESTER -1 

ourse name PRINCIPLES OF ECOLOGY 
Course code UGZOOCC02 

Number of lectures 105 

Credits 

Marks 100 

Ncw addition: 72 (Pink) Modifications: 19 (Green) Change: 91% 

Course Objectives: 
Aftcr completion of this course the student will be able to 

SI . No. Course Objectives: 

Remembers and understands the various fcatures and aspects of population ecology. community 
ecology and ccosystem ecology 

Understand and eva ate thhe conponents of ecosystem, nutrient and biogeochemical cycles and 
impact of man on the ccological balance. 

Understand and evaluate the mportance of biodiversity and its conservation 

4 Understand and analyse the causes, effects and control environmental pollution and degradation 

Apply the acquired knowledge to solve the environmental and ecological problems 

Core T2: PRINCIPLES OF ECOLOGY 
Unit 1: Introduction to Ecology 

History of ccology. 
Autecology and synccology. Levels of organization, Laws of limiting factors, Study of physical 

factors 
Unit 2: Population 

Unitary and modular populations; unique and group attributes of population- density, nataity 
mortality, life tables, fecundity tables, Nurvivorship curves, age ratio, sex ratio, dispersal and 

dispersion. gcometric, exponential and logistic growih cquation and patterms, and K lite history 
strategies 
Population regulation density-dependent and independent factors; Population interactions 
emergence of competition as a central theory experiments of Tansley, Gause and Park, competitio 

exclusion principle, interspecific and intraspecific comypetitions, LotkaVolena model, concept or 
metapopulation (brief idea) 

4 Credit 

2 class 

20 elass 

Unit 3: Community 
Community characteristiosecies richness, dominmanoe, diversity nbuvdance votioal and 
horizontal stratifications 
Animal's space and resource use, resource partitioning: 
Community and econystem: aNsemblage: gulld nnd comunily concept, nihe concet, vooe and 
cdge effect 
Lcolopical succesm caues, typen, bydronere And concept eof limas 

it 4: rosystem 

Concepr of an ccosystem structure and function, produces, conumers and deconpposeIN nogy 
Dow throuph the ecosystem, Orazng and detritun food ohain, Linea nd Yhape ood ehains 
Tood webs, ecological pyramids and ecological elleiencies 

ype of ecoystems (oharacteristie fentures, tucte d untiom) ov aland dowor Rnd 
aquati econyatcm (dake ve maie eatuary), nulrient and biogeovhenmival vyele wilh an 
Kample of niogen eyeley human modificd ecoyatens, wetand an an ecOAyatN AENe PHVt 

Unit 5: Applied Vcoloy 
cology in Wildife Conservation And Management 
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Unit 6: Environmental Biology 
Environmental ethics :Issues and possible solutions. Climate change: global warming, acid rain, ozone layer depletion. Brief idea on El nino, La nina and their consequences. Carbon sequestration and vertical use of space for carbon assimilatior. Unit 7: Environmental Pollution / Degradation 

5 class 

6 class 
Definilion, causes, effects and control measures of Air pollution, Water pollution, Soil pollution, 
Noise pollution, Thermal pollution, Nuclear hazards. 
Solid waste Management: causes, effects and control measures of urban and industrial wastes, 
bioremediation (brief idea). 

CORE P2: PRINCIPLES OF ECOLOGY Lab 
List of Practical 

2 Credit 

Study of life lables and plotting of survivorship curves of different types from the 

hypothetical / real data provided 
Determination of population density in a natural/hypothetical community by quadrate method and 

calculation of Shannon-Weiner diversity index for the same community. 5 Study of an aquatic ecosystem: phytoplankton and zooplankton, measurement of area, temperature, 

furbidity/penetration of light, determination of pH, and dissolved oxygen content (Winkler/s 
method), Chemical Oxygen Demand and free CO2. 4. Study of miero arthropods of water and soil samples. 

Course Outcomes: 
After completion of this course the student will be able to 
CO No. Course Outcomes: POs Cognitive PSOs 

Addressed Addressed 
PSO 1,3 R,U 

Level 

CO Define and demonstrale the components and characistics| PO 1,2 
of populalion, community and the ecosystem 

CO 2: Analyze, apply and evaluale the various concepts of| PO4 PSO 3 An, Ap, E 
population and community and relate the impact of man 

on the ecological balance 

CO 3: Interpret and analyse the importance of biodiversity and P04 PSO 3 U, An 
its conservation management 

CO 4:| Demonstrate and evaluate the interactions among | PO2 PSO 3 U,E 
various environmental parameters 

CO 5:| Demonstrate and recommend environmental ethics PO 6 
related issues and management strategies. 

PSO 3 U,E 

R= remembering, U = understanding, Ap= applying, An = analysing., E = evaluating, andC= creating 

Reference Books 

Bailey, R.A., Clark, HM., Ferris, J.P., Krause, S. and Strong, R.L. (2002). Chemistry of the 
Enviroment. 2 edition, Academic Pres. 
Cain, M.L., Bowinan, W.D. and Hacker, S. D. (2014). Ecology. 3rd edition. Sinauer associates. 
Chapman, J.L. and Reiss, M.J. (1999). Ecology: Principles and Applications. 2d edition, 

Cambridge University Press. 

De, A.K. (2003). Enviromental Chemistry.5 edition. New Age International. 
Krebs, C. J. (2013). Ecology :The Experimenlal Analysis of Distribution and Abundance. 6th 
Edition, Pearson Inlernational Edition. 
Lindenmayer, D. Buns. E. Thurgate, N. and Lowe, A. (editors). (2014). Biodiversiy and 
Environmental Change: Monitoring, Challenges and Direction. CSIRO Publishing 
Michacl, P.N. (2016). Ecology. CBS Publishers and Distributors. 

. Odum, E.P. and Barretl, G.W. (2005). Fumlmmentals of Ecology. 5th edition, Thomson 

Brooks/Colc. 
.Rao, M.N. and Dalla, A.K.(1987). }Waste Water 1reatment. Oxlord and 1BH Publishing Co. 

Pvl. Ltd. 345pgs. 
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Ricklefs, R.E. and Miller, G.L. (2000). Ecology. 4h edition, W.H. Freeman and Company. 

Smith, R.L. (2001).Ecology and Field Biology. Benjamin Cummings. 
.Smith, T.M. and Smith, R.L. (2006). Element of Ecology. 6 edition, Pearson Education, lnc 

Stilling, P. (2001). Ecology: Theories & Application. 4th Edition. 
Wetzel, R.G. (2001). Limnology: Lake and River Ecosystems. 3t edition, Elsevier. 
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SEMESTER - II 

Course iname NON-CHORDATES l1: COELOMATES 

Course code UGZOOCC03 

Number of lectures 105 

Credits 

Marks 100 

New addition: 70% (Pink) Modilications: 10% (Grecn) Total Change: 80% 

Course Objectives: 
After conpletion of this course the student will be able to 

SI. No. Course Objeetives: 

Remembers and understands the classification of coelomate invertebrates and the structure, 
functional biology of these taxonomic categories. 

2 Undersland and evaluate different veclor born discases and the related life eycles, epidemiology. 
pathology., diagnosis, symploms and treatments. 

3 Understand and analyse the adaptive radiation, evolulion and affinities of a variely of 
coclomates. 

4 Undersland and apply the basics of sericulture, apiculture, lac culture and pearl culture. 

Core T3-NON-CHORDATES I: COELOMATES 
Unit 1: Introduction to Coelomates 

4 Credit 
3 class 

Evolution of coelom and metamerism 
Unit 2:Anelida 8 class 

General characteristics and classification up to classes. 
Excretion in Annelida. 
Larval form 

Unit 3: Arthropoda 20 class 
General characteristics and classificalion up to classes. 

Crustaccan larvae 
Respiration in Arthropoda: Gills in Prawn, trachea in cockroach; book lung in arachnids 

Vision in Arthropoda 
Metamorphosis in Insects 
Social life in bees and termites 

Parasitic Arthropods: 
Biology, importance and control of Ticks (Soft tick and Hard tick), Mite, Lice, Flea and 

Bugs. 
Mosquito as vectors of diseases Malaria, Filaria, Dengue, DHF and Chikungunyag 
causative agents, symptoms and treatment of. Dengue, DHF and Chikungunya. 

Economically beneficial Arthropods: 

Sericulture: Silks and silkworms, commonly cullivated species in India; economically 
imporant products from silkworm, biology & rearing of silkworms; problems- pests & 
diseases of silkworms as well as host plants; fiture prospects of sericulture in India 
Apiculture: Commonly culivated species in India, economically important products of 
apiculture; methods of bee rearing; diseases of honeybee; future prospects of apiculture in 

India. 
Lac culture: Types and composition of lac, lac insect and is life history; host plants & lae 
Cultivation; pests and diseases of lac insect as well as host plants; lac exlraction; uses of lac 
future prospects of lac culture in India. 

Unit 4: Onychophora 

aot Kum medda class 
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General Characteristics and Evolutionary significance. 
Unit 5: Mollusea 15 class 

General characteristics and classification up to classes. 

Respiration in Mollusca 

Nervous system in Mollusca 
Torsion and detorsion in Gastropoda. 
Camouflage and inc sac in Cephalopoda. 
Pearl culture: commonly cultured species of pearl oysters in India, composition of pearl, culture 

methods, freshwaler pearls, prospects & concerns of pearl cultivation in India 
Larval forms in Mollusca: Trocophore. Glochidium, Velliger 

Unit 6: Echinodermata 10 class 

General characteristics and classification up to classes. 

Water vascular system in Echinodermata. 
Larval forms in Echinodermata. 

Affinities with chordates. 
Unit 7: Hemichordata 2 class 

General characteristics. 
Larval form 

Relationship with nonchordates and chordates 
Core P3: NON-CHORDATES II : COELOMATES Lab 2 credit 

List of Practicals 
1. ldenti fication of 

a. Annelids-Aphrodita Nereis, Sabella Arenicola, Chaetopterus, Pheretima, Hirudinaria 
b. Arthiropods Horseshoe crab, Penacus, Macrobrachium. Daphnia, Bdlanus. Sacculina," 

crab. Eupagurus, centiped, milliped, Bombyx, Periplaneta, termites and honey bees 
C. Onychophora - Peripatus 
d. Molluscs Cliton, Pila, Doris, Achatina, Lanmellidens, Ostrea, Pinctada, Sepia, Octopus, 

Nautilus. 
e. Echinoderms- starfish, brittle star, sea urchin, sea cucumber, sea lily and featlher star 

Name of specimen, systematic position upto class, and two specimen characters 
2. Study of digestive system, septal nephridia and pharyngeal nephridia of earthworm(Virtual 

demonstration) 
3. T.S. through pharynx, gizard, and typhlosolar intestine of earthworm (virtual demonstration) 

Mount of mouth parts and dissection of digestive system and nervous system of Periplaneta. 

Project Work: Power point presentation on study of any two nonchordate coelomate animals by 

the student. 

Course Outcomes: 

After completion of this course the student will be able to 

CO No. Course Outcomes: POs PSOs Cognitive 
Addressed | Addressed Level 

PSO U. An CO 1: Demonstrate and distinguish different coelomate |PO 2 
invertebrates and the structural and functional biology of 

these taxonomic categories 

lllustrate different vector born diseases and the related |PO 1,2 

life cycles, cpidemiology, pathology 
symptoms and treatments and take part in controlling 
these diseases. 

CO 2 PSO 4 U, Ap 
diagnosis, 

CO 3: Define, interprete and analyse the adaptive radialion,| PO 3, 
evolution and affinities of a variety of coelomates 

PSO 1 R, U, An 

PSO 4,5 U. Ap, C 
CO 4: Demonstrale and apply various techniques of sericulture, | PO 5, 6 

apicullure, lac culture and pearl cullure. Thus create the | 
enterprenureship. 
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|CO s: | Compare and apply the compound vision in arthropods PO 3, 6 PSO 1,5 An, Ap 

Iremembering, U = understanding, Ap = applying. An = analysing, E = cvaluating. and C = crealing 

Reference Books 
Brusca, R.C. and Brusca, G.J. (2002). Invertebrates. 2nd edition,Sinauer Associales. 
Meglitsch., P.A. and Schram, F.R. (1991). Invertebrate Zoology. 3 edition, Oxford University 
Pr ress. 

Parker, T.J. and Haswell, W.A., edt. By Marshall, A.J. and Williams, W.D. (1995). Text book of 

Zoolugr: Inertebrates. Vol. 1. 7th edition, Indian edition, A.l.T.B.S. Publishers. 
Pechenik,.J. A. (2015). Biology of the Imertebrates. 7th edition, McGraw Hill Education. 
Ruppert, E. E. and Barnes, R.D. (1994). Jnvertebrate Zoology, 6th edition, Harcourt Publishers. 
Ruppert, E. E., Fox, R.S. and Barnes, R.D. (2004).Ivertebrate Zoology, A fmctionul Evolutionary 

Approach. 7" edition, Indian edition, Cengage Learning 
Alhmed, N., Dawson, M., Smith, C. and Wood, Ed. (2006). Biology of Disease.Taylor andFrancis. 

Arora, D. R and Arora, B.B. (2012).Medical Parasitology. 3rdedition. CBS Publishers. 
Bose, M. (2016). Parasitoses and Zoonoses. New Central Book Agency. 
Chatterjee, K.D. (192). Human Parasites and Parasitic Diseases. Published by author. 
Chatterjee, K.D. (2009). Parasitology: Protozoology and Helminthology. 13th edition, CBS 
Publishers and Distributors. 
Cheng, T.C. (1986). Genaral Parasitology. 2nd edition, Elsevier. 
Dailey, M.D. (1996). Meyer, Olsen and Schmidt's Essentials of P'arasitology. 6th edition, 
McGraw-Hill Science. 
Ichhpujani, R.L. and Bhatia, R. (2003).Medical Parasitology. 3rd edition, Jaypee Brothers. 
Loker, E.S. and Hofkin, B.V. (2015). Parasitology :A Conceptual Approach. Garland Science. 
Noble, E.R. and Noble, G.A. (1982). Parasitology: The Biology of Animal Parasites. 5thedition, 
Lippincott Williams and Wilkins. 
Parija, S. C. (2013). Textbook of Medical Parasitology, Protozoology and Helminthology (Text 
and Colour Alas), 4thedition, AIl India Publishers & Distributors. 

Roberts, L.S., Janovy, J. (Jr) and Nadler, S. (2013). Gerald D. Schmidt and Larry S. Roberts 
Foundations of Parasitology. 9th edition, McGraw Hill. 

Bogitsh, B.J., Carter, C.E. and Oeltmann, T.N., 2013,Human Parasitology, 4th Edition, Elsevier 
Inc. 
Ahsan, J. and Sinha S.P. (2010). A Handbook on Economic Zoologv. S. Chand Company. 
De Sarkar, D. (1998). The Silkhworm: Biology., Genetics and Breeding. Vikas Publishing House. 

Singh, S. (1962). Beckeeping in India. 1CAR, New Delhi. 

Note: Classification to be followed from Rupert and Barnes (1994), Ivertebrate Zoology, 6th 

Edition. 
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SEMESTER - 1I 

Course name CELL BIOLOGY 

Course code UGZOOCc04 
Number of lectures 105 

Credits 

Marks 100 

New addition: 83%(Pink) 
Modifications: 7% (Green) Total Change: 90% 

Course Objectives: 
Aller completion of this course the student will be able to SI. No. 

Course Objectives: 

Oulline the structures and explain the functions of plasma membrane and all cellular 

organelles in details. 

2 Acquire knowledge about chromosomes and cell divisions, both mitosis and meiosis. 

Understand the mechanism of cell signalling and cancers. 

4 Know how to measure and stain diflerent cell types 

Core T4- CELL BIOLOGY 4 Credit 
Unit 1: 0verview of Cells 

4 class 
Basic structure of: 
E Prokaryotic and Eukaryolic cells. 
*Viruses, Viroid, Prion and Mycoplasma. 

Unit 2: Plasma Membrane 
10 class 

Various models and ultra-structure and composition of Plasma Membrane: Lipid Bilayer Membrane Proteins and their types 
Transport across membranc: Active and passive transport, Facililated transport 
Cell junctions: Tight junctions, Gap junctions, Desmosomes. 
Liposomes, Freeze-ctching and frecze fracture techniquc for membrane study 

Unit 3: ndomembranc system 10 Class 
Structure and functions of Endoplasmic Reticulum, Golgi Apparatus, Lysosomes and 

Ribosome. 
Protein sorting and mechanisms of vesicular transport. 

10 class Unit 4: Mitochondria, Peroxisome and Centrosome 

Mitochondria: Structure, Semi-autonomous nature, Endosymbiotic hypothesis, functions 
including Respiratory Chain and Oxidative Phosphorylation 
Peroxisomes: Structure and functions 
Centrosome: Structure and functions 

6 elass Unit 5: Cytoskeleton 
Type, structure and functions of cytoskeletlon: microtubules, microlilaments, and intermediate 
filaments 
Accessory prolcins of microlilament and microlubule. 
A brief idea about molecular molors 

class Unit 6: Nucleus 

.Structure of Nucleus: Nuclcar envelope, nuclear pore complex, nucleolus and biogenesis of 
ribosome. 

Chromosome-structure and lunctions. 

Polytene and lampbrush chromosomes. 

Centromere and telomere. 
Chromatin: Euchromatin and Hetrochromatin and packaging (nuclcosome). 
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8 class 
Unit 7: Cell Division 

Cell cyele and its regulation. 
Cancer (role of p53, Retinoblastoma and Rs). 

Cellulur reproduction: Amitosis, Mitosis and Mciosis: Basic process and thcir signilicancc. 
4 class 

Unit 8: Cell Sigualling 
GPCR and Role of sccond messenger (cAMP) 2 Credit 

Core P4 CELL BIOLOGY Lab 
List of Praetieals 

TCparalion ol lemporary stained squash of onion rool tip lo sludy various slages ol milosis. 

2. Study/ preparation of various stages of meiosis from Grasshopper. 

3Drawing of ullrastructure of cell and different organelles (from photographs provided). 

Demonstration and description of compound microscope 
S.Measurement of size (length/breadth) by micrometry of any cell / prolozoan. 

. Diversily of cukaryotic cells methylene blue staining of buccal epitheiium (huma) 

LCishman slaining of mammalian blood cells Permcability of plasma membrane effect of 

ISotonic, hypotonic and hypertonic solutions on mammalian RBC. 

Course OutcomesS: 

Alter completion of this course the student will be able to 

CO No. Cognitive POs PSOs 
Course Outcomes: 

Addressed Addressed 
PSO 2 

Level 

R,U 
CO 1: Deline and demonstrale the structures and functions of |PO 1, 2 

plasma membrane and all cellular organelles in details. 

PSO 2 U 
CO 2: lllustrate the structure and functions of endomembrane |PO 2 

system and cyloskelcton 

PSO 2 U, Ap 
CO 3: Demonstrate and identily the delail structure of nucleus | PO 2 

and compare the functional mechanism of different parls 

of the nucleus. 

| PO 2 PSO 2 C 
CO 4: Elaborale the mechanism of cell signalling and cancers. 

PSO 2, 5 An, I 
CO 5: Compare and apply the techniques to measure and stain | P02, 6 

different cell types. 
R= remembering, U = understanding, Ap = applying, An = analysing, E = Cvalualing, and C = creating 

Reference books 
Alberts, B., Johnson, A., Lewis, J., Morgan, D., Raff, M., Roberls, K. and Walter, P. (2015). 

Molecular Biology of the Cell. 6" edition. Garland Science, New York and London. 

Cassimeris, L., Lingappa, V.R. and Plopper, G., edilors (2011). Lewin 's Cells. 2" edition, Jones 

and Bartlett Publishers, Massachusetls. 

Cooper, G.M. and Hausman, R.E. (2009). The Cell: A Molecular Approach. 5th edition, ASM 

Press, Washinglon D.C. and Sinauer Associates, INC. Sunderland, Massachusetls. 

De Roberlis, E.D.P. and De Robertis, E.M.F., Jr. (2001). Cell and Afolecular Biology. 8th edition, 

WollersKluwer/Lippincolt Williams and Wilkins. 

Karp. G. (2010). Cell Biology. 6" edition, International Student Version, John Wiley and Sons. 

INC. 
Lodish, H., Berk, A., Kaiser, C.A., Kricger, M., Brelscher, A., Plocgh, H., Amon, A. and Seot, 

M.P. (2013). Moleclar Cell Biology. 7" cdition, W.H. Freeman and Company, New York. 
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SEMESTER- II 

Course name DIVERSITY OF CHORDATA 

Course code UGZOOCCu5 

Number of lectureS 105 

Credits 

Marks 100 

New addition: 63%% (Pink) Modifications: 7% (Green) Tolal Change: 70% 

Course Objectives: 
Alter conmplelion of this course the student will be able to 
SI No. Course Objetives: 

Undersland the classilication, structure, function and biology of chordates of different 
laxonomic classes. 

2: Outline the origin of chordates 

Explaim some special topics like zoogeography, metamorphosis, snake bites, migration of 

birds, parental care of amphibian, echolocation of mammals, 

4: Apply the knowledge of poultry managements and different breeds of domestie animals. 

Core T5: DIVERSITY oF CHORDATA 4 credit 

Unit 1: Introduction to Chordates 2 class 
General characteristics and outline classification of Phylum Chordata. 

Unit 2: Protochordata 6 class 
General characteristics and classification of subphylum Urochordata and Cephalochordata up to 

classes. 
Retrogressive metamorphosis in ascidians 
Anatomical peculiarities and feeding in Branchiostomd. 

Unit 3: Origin of Chordata 3 class 
Dipleurula concept and the Echinoderm theory of origin of chordates 
Advanced features of vertebrates over protochordales. 

Unit 4: Agnatha 

General characteristics and classification of cyclostomes up to order 
Unit 5: Pisces 

1 class 

11 class 
General characteristics and classilication of Chondrichthyes and Osteichthyes up to order 
Gill respiration and accessory respiratory organs. 

Osmoregulation 
Swim bladder 
Parental care 

Migration 
Unit 6: Amphibia 

.General characteristics and classilication up lo living orders. 
Origin of Tetrapoda (Evolution of lerrestrial ectlotherm) 

Metamorphosis : Process and regulation. 

.Parental care 
Unit 7: Reptilia 

General characteristics and classification up to living orders. 

Skull types. 
.Venon apparalus and biling mechanism in snake. 

Anatomical peculiarities and affinities of Sphenodon. 

6 class 

7 elass 
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10 class 
Unit 8: Aves 

General characteristics and classi lication up to living order 

Archaeopterya- a connecting link 
Types of flight; principles and aerodynamics of flight. 

Respiration in bird 
Migration in birds 

Poultry birds: Fowl & Duck different brecds, their advantages & disadvantages; imporlance o1 

indigenous breeds. 10 class 
Unit 9: Mamalia 

General characteristics and classification up to living orders. 

Evolutionary peculiarities of Prototheria 
Ruminant stomach. 
Echolocation in microbats. 
Adaptive radiation with special reference to locomotory appendages. 
Cattle, goats and lambs: different breeds, their advantages and disadvantages; importance o 

indigenous breeds 4 class 
Unit 10: Zoogeograplhy 

Loogeographical realms, Theories pertaining to distribution of animals, Plate teclonie and 

Continental drift theory, distribution of vertebrates in different realms 

2 Credit 
Core P5-DIVERSITY OF CHORDATA Lab 

List of Practical 

1. Identification of Protochordates 
Balanoglossus, ascidian, Branchiostoma (Name of specimen, systematic position up to class and 

two specimen characters) 

2. Identification of Agnathans 
Petronzon, Myrine (Name of specimen, systemalic position up to class and wo specimen 

characters). 
Identification of Fishes: 
Scoliodon, Sphyrna, Pristis, Torpedo, Mystus, Heteropneustes, Labeo rolhita and Laheo hata. 

Exocoetus, Echeneis, Anguilla, Hippocannpus. Anabas, Flat lish (Name of specimen. systematic 

position up lo subclass and two specimen characters). 

4. Identification of Amphibians 

Bufo, Rana, Hyla, Necturus, Axolotl, Tylototriton, lchthyophis/Uracotyphlus (Name of Specimen. 

systematic position up to order and two specimen characlers). 

5. ldentification of Reptilians. 
Sea turtle, Hemidactylus, Varanus, Uromastix, Chamaeleon. Druco, Vipera, Naja, Hrdrophis. 
Crocodyhus (Name of specime, systematic position up to order and two specimen characters). Key 

for Identilication of poisonous and non-poisonous snakes. 

6. Aves: Study of common birds from different orders. 

7. Identification of Mammals: Bat (lnsectivorous and Frugivorous), Sorex, Funambulus, Loris, 

Herpestes, Erinaceous (Name of specimen, systematic posilion up to order and two specimen 

characters) 
8. Dissection of brain and pituitary of Tilapia. 

9. Power point presentation on study of any two chordate animals by students. 

Course Outcomes: 

After completion olf this course the student will be able to 

CO No. 
Course Outcomes: POs PSOs Cognitive 

Addressed | Addressed Level 

PO 1,2 PSO R,U 
CO 1: Define and classily different class of chordales. 

U.C 
CO 2: Demonstrale and compare the structure, lunction and | P0 2 

biology of chordates ol different taxonomic classes. 

PSO 1,2 

PO 1 PSO U. E 
CO 3: Outline and evaluale the origin of chordates 

PSO 1,3 U. An 
CO 4: llustrate and analyse some special lopics like | PO 2 
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zoogeography, melamorphosis, snake bites, migration of 
birds, parental eare of amphibian. ccholocation ol 
mammals. 

CO S: Apply the knowledge of poultry managements and PO S 
different breceds of domestic animals to build animal 

PSO I,4 Ap. C 

husbandary. 
R remembering. U = understanding, Ap = applying. An = analysing. E = evaluating, and C= creating 

Reference Books 
Bancrje. G.C. (1986). Poultry. 2nd edition, Oxford and IBI Publishing 
Duellman, W.E. and Trucb, L. (1986). Biology of An1phibians. JHU Press. 
Jordan. E.L. and Verma. P.S. (2003). Chordate Zoolog 

Nelson. J.S.. (2006). Fishes of the World, 4th edition, Wiley. 
Parker, T. J. andHaswell. W. (1972). Text Book of Zoology, Volume II: Marshall and William 

(Editors).7th edition, Macmillan Press, London. 

Chand and Company. 

Pough. F.H., Janis, C.M. and Heiser, J.B. (2013). Vertebrate life,9h edition, Pearson. 
Romer, A. S. and Parsons, T. S. (1986). The vertebrate hody. 6th edition, Saunders College 

Publishing. 
Sinha, K. S., Adhikari, S., Ganguly, B. B. and Goswami, B. (2001). Biology of Animals. Vol. I1. 

New Central Book Agency (p) Ltd. 

Young. J. Z. (1981). The Life of Vertebrates. 3t edition, Oxford University Press 

Note: Classifications to be followed from Young, J.Z. (1981) 
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SEMESTER - III 

ANIMAL PHYSIOLOGY: CONTROLLING AND C0ORDINATING 
SYSTEMS 

Course name 

Course code UGZOOCc06 

Number of lectures 105 

Credits 

Marks 100 

New addition: 67% (Pink) Modifications:- Green 17% Total Change: 84% 

Course Objectives: 

After completion of his course the students will be ableto 
SI. No. Corse Objectives: 

Remember and understand the basics of histology and functions of various lissucs. 

2 Understand the structure and plhysiology of muscles, nerves. 

Explain the reproductive syslems and distinguish the physiology of male and femalee 

reproduction. 

3 

Understand and evaluate the histology of endocrine glands and classily homones, demonstrate 

their biosynthesis, receplors, mode of molecular actions. physiological funclion, feedback 

controls and related disorders. 

CORE T6: ANIMAL PHYSIOLOGY : CONTROLLING AND COORDINATING SYSTEMS 

4Credit 

4 class Unit 1: Basics of Histology 
How to study tissues; preparation of histological slides: fixation, mordant, staining. 

6 class Unit 2: Tissues 
Structure, location, classification and functions of epithelial tissue, connective tissue, muscular 

tissue and nervous tissue 
4 class Unit 3: Bone and Cartilage 

Structure and types of bones and cartilages, Ossification, bone growth and resorption 
10 class Unit 4: Nervous System 

Structure of neuron, resting membrane potential, Origin of action potential and its propagation 

across the myelinated and unmyelinated nerve fibers; Types of synapse, Synaptic transmission and 

Neuromuscular junction; 
Reflex action and its types - reflex arc; Physiology of hearing and vision.7 

8 class Unit 5: Muscle 
Histology of different types of muscle; Ultra struclure of skeletal muscle: Molecular and chemical 

basis of muscle conlraction; 

Characteristics of muscle twilch; Motor unit, summation and tetanus 

8 elass Unit 6: Reproductive System 
Histology of testis and ovary; Puberty, Physiology of male and female reproduction; Role of Pineal 
gland in reproduction; Estrous and Menstrual cyclc, Prostrale gland and its role in semen 

formation, Methods of contraceplion in male and female 

20 class Unit 7: Endocrine System 
.General idea of endocrine and exocrine systems. 

. Histology of endocrine glands pineal, pituitary, thyroid, parathyroid, panereas, adrenal 
Biosynthesis, mechanism of action, function and regulation of hormones secreted by them 

including those of testis and ovary); Disorders of these glands 
Classifiction of horones; Types ol hornione delivery syslenm; Regulation of hormone seeretion: 

adyot Rum Mekda 
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ode of hormone action, Signal transduction pathways for steroidal and non-steroidal horimones 
ypothalamus (neuroendocrine gland) principal nuclei involved in neuroendocrine control ov 

anterior pituitary and endocrine system; General idea of feedback mechanism (botlh positive and 

negative): Hypthalamo- hypophysial axes-gonadal, adrenal and thyroidal axes 
Placental hormones 

Role of hormones in homeostasis. 
Molecular Mechanism of Hormone Action: 

Ligand receptor concept, concept of signal transduction; Types of cell surface recepto 
mediated signaling as well as subcellular receptor-mediated signaling, 
Signal transduction pathways of the hormones: Insulin, Gluengon, Adrenalin. T4. 
General idea of apoptosis. 
Hormone bioassays RIA and ELISA 
Genomics of Hormone action. 

CORE P6: ANIMAL PHYSIOLOGY: CONTROLLING AND COORDINATING SY'STEMS 
2 Credit Lab 

List of Practical 
1. Recording of simple muscle twitch with electrical stimulation (or Vitual) 
2. Demonstration of the unconditioned rellex action (Deep tendon reflex such as knee jerk reflex) 
. Preparation of temporary mounts: Squamous epithelium, Striated muscle fibres and nerve cells 
Study of permanent slides of Mammalian skin. Cartilage, Bone, Spinal cord, Nerve cell, Pituitary 
Pancreas, Testis, Ovary, Adrenal, Thyroid and Parathyroid 
S Microtomy: Preparation of pemanent slide of any five mammalian (Cioat/white rat) tissues 
(liver, thyroid. kidney, testis, ovary, adrenal and panereas). 

Course Outcomes: 
Afler completion of this course the student will be able to 
CO No. Course Outcomes: POs PSO Ds Cognitive 

Addressed Addressed Level 

CO : Define and demonstrate the basics of histology and| PO 1.2 
functions of various tissues. 

PSO 2 R.U 

CO 2: |Illustrate the structure and physiology of muscles, | PO 2 PSO 2 U 
erves. 

CO 3: Explain the reproductive systems and distinguish the | PO 2, 4 
physiology of male and female reproduction. 

PSO 2 U. An 

CO 4 Demonstrate and evaluate the histology of cndocrine | PO 2, $ 

glands. 
PSO 2, 5 U, E 

PSO 2.4. 5 An, Ap CO 5: Classify hormones and Explain their biosynthesis, | PO 4, 5 
receptors, mode of molccular actions, physiological 
function, feedback controls and related disorders. 

Examine histology different tissues through preparation | PO 6 
of temporary and peranent slides 

CO 6: PSO 2, 4 

R= remembering. U = underslandng, Ap = applying, An analysing. E = evaluating, and C = creating 

Reference Books 

Barrett. K.E.. Barman. S.M. Boitano, S. and Brooks, H.L. (2016). Ganong 's Review of 
MedicalPysiology. 25 edition, Indian edition, McGraw Hill Education. 
Hall, J.E. (2016). Giuyton and Hall Text book of Medical Physiology. 13th edition, Elsevier. 

Marieb, E. (1998). HumandnatomyvandPhysiology. 4" edition, Addison-Wesley. 
Prakash. G. (2012). Lab Manual on Blood Analysis amd Medicul Diagnostiex. S. Chand and 

Company. 
Randall. D. Burgren, W. and French, K. (2001). ckert Animal Physiology Mechanisms 

andadaptutions. 5" cdition, W. H. Freeman. 
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Silverthom, D.U. (with Johnson, B.R. and Ober, W.C.) (2010). Human Physiology : 
Intrgrateddpproach. 5 edition, PHI Learning Pvt Ltd. 
Tortora, G.J. &Derrickson, B.H. (2009). PrinciplesofAnatomyandPhysiology. 12thedition, John 
Wiley & sons. 
Vander A, Sherman J. and Luciano D. (2014). Vander's Human Physiology: The Mechanism 
Body Function. 13" edition, McGraw Hills. 
Copenhaver, W.M., Kelly, D.E. and Wood, R.L. (1978). Bailey's Textbook of Histology. 17" 
edition, Williams and Wilkins Company. 
Cormack, D.H. (1987). Ham 's Histology. 9th edition, J.B. Lippincott Company. Eroschenko, V.P. (2013). diFiore's Atlas of Histology with Functional Correlations. 12" edition, 
Lippincott Williams and Wilkins. 
Hadley, M. and Levine, J. ( 2007). Endocrinology. 6 edition, Pearson Education. 
Hall, J.E. (2016).Guyton and Hall Text book of Medical Physiology. 13th edition, Elsevier. Kronenberg, H. and Willianms, R.H. (2008). Williams Text Book of Endocrinology. 11" edition, 
Saunders/Elsevier. 
Norris, D. O. and Carr, J.A. (2013). Vertebrate Endocrinology. 5th edition, Academic Press. 
Ross, M.H., Kaye, G.I. andPawlina, W. (2003). Histology: A Text and Atlas. 4 edition, Lippincott Williams and Wilkins. 
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SEMESTER - III 

Course name FUNDAMENTALS or BIOCHEMISTRY 

Course code UGZOOCC07 

Number of lectures 105 

Credits 

Marks 100 

Modifications: 25% (Green) 
Total Change: 88% 

New addition: 63% (Pink) 

Course Objectives: 
After conpletion of this course the student will be able to 

SI. No. Course Objectives: 

Remembers, understands the basic and fundamental biochemistry of carbohydrates, proleins, 

lipids and nucleic acids. 

2 Understand the nature, mechanism, and kinetics of enzyme action. 

electrophoresis, Learn some instrumentation such as microscopy, chromatography, 

centrifugation, spectrophotometry etc. 

4 Analyse ph, carbohydrates. proteins, lipids and chromatographic separation of amino acids 

4 credit 
CORE T7: FUNDAMENTALS OF BIOCHEMISTRY 

8 class 
Unit 1: Carbohydrates 

Structure and Biological importance: Monosaccharides, Disaccharides, Polysaccharides and 

Glycoconjugates; Mutarotation, Epimers and Invert sugar. 
8 class 

Unit 2: Lipids 
Classification and properties of Lipids. 

Structure and significance of physiologically important saturated and unsaturated fatty acids. 

triacylglycerol, Waxes, Phospholipids, Sphingolipid, Glycolipids, Steroids, Eicosanoids. 

Rancidity, Acid value, lodine number, Reichert Meissl number, Acetyl number. 

Biological importance of Liposomes. 
14 class 

Unit 3: Proteins 
Amino acids: Structure, Classification and General properties of a-amino acids; Plhysiological 

importance of essential and non-essential a-amino acids 

Proteins: Bonds stabilizing protein structure; Levels of organization in protein 

Classification of Proteins including simple and conjugate proteins; Ramachandran plot; Structure 
and function of Myoglobin, Haemoglobin, Collagen, Keratin and Elastin; Hill equation and plot of 
Myoglobin and Haemoglobin; Models of allosteric protein behavior; Protein folding and Ubiquitin 

mediated protein degradation; Protein sequencing. 
Immunoglobulins: Basic Structure, Classes and Function, Antigenic Determinants. 

De nat tion; 

12 class Unit 4: Nucleic Acidss 
Structure: Purines and pyrinmidines, Nucleosides, Nucleotides, Nucleic acids, Cot Curves: Base 

pairing, Denaturation, Renaturation and reassociation kinetics of DNA, Types of DNA (A, B and Z 

conformations) and RNA, Complementarity of DNA, Hpyo-Hyperchromaticity of DNA. 

18 class Unit 5: Enzymes 
Nomenclature and classification, Cofactors, Specificity of enzyme action; lsozymes; Mechanism of 

enzyme action; Enzyme kinetics; Factors affecting rate of enzyme-catalyzed reactions; Derivation 

of Michaelis-Menten equation, Concept of Km and Vmax, Lineweaver-Burk plot; Multi-substrate 

reactions; Enzyme inhibition; Allosteric enzymes and their kinetics; Regulation of enzVme actio 

25 class Unit 6: Biophysical chemistry of biological systems 
. Introductory idea about the principles and applications of the following techniques: 
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a. Microscopy: Phase contrast, Dark ficld, Fluorescence, SEM &TEM 
.Chromatography : Paper chromatography, TLC, Affinity chromatography and Gel 

Filtration chromatography 
C.Centrifugation: Density gradient, differential and ultracentrifugalion 
d. Electrophoresis: DNA and Protein including immunoclectrophoresis 
c. X-ray erystallography. 

Spectrophotometry: UV-Visual and IR 
Application of Radioisotopes in Biology. 
Viscosity and Surface Tension in Biological system 

Core P7: FUNDAMENTALS OF BIOCHEMISTRY Lab 
List of Practical 

2 Credit 

. Qualitative tests of carbohydrates, proleins and lipids. 

2 Paper chromatography/Size-exclusion Chromatography of amino acids 
Demonstration of pH meter and buffer preparation 

4Action of salivary amylase under optimum conditions 
5. Effect of pH, temperature and inhibitors on the action of salivary amylase. 
6. Demonstration of proteins separation by SDS-PAGE. 

Course 0utcomes: 

After completion of this course the student will be able to 
CO No. Cognitive 

Addressed Addressed Level 
Course Outcomes: POs PSOs 

CO : Define and demonstrate the basic and fundamental PO 1, 2 PSO 2 R,U 
biochemistry of carbohydrales. proleins, lipids and 
nucleic acids 

PSO 2 U, A Understand and apply the nature, mechanism, and | PO 2,4 

kinetics of enzyme action. 

CO 2: 

U. Ap. E Demonstrate, apply and evaluate some instrumentation | PO2,4,5 PSO 2 

such as microscopy, chromatography. electrophoresis, 
centrifugation, spectrophotometry etc. 

CO 3: 

An, C 
CO 4: Analyse and estimate pH, carbohydrales, proteins, lipids | PO 4,6 PSO 2, 5 

and chromalographic separation of amino acids 

R= remembering. U = understanding, Ap = applying, An = analysing, E = evaluating, and C= creating 

Reference Books 
. Berg. J.M., Tymoczko, J.L. and Suryer, L. (2007). Biochemistry, 6thedition, W.H. Freeman and 

Co.. New York. 
Hames, B.D. and Hooper, N.M. (2000). Instant Notes in Biochemistry, 2ndedition, BIOS Scientilic 

Publishers Lid., U.K. 
Nelson, D.L. and Cox, M.M. (2017).Lehninger Principles of Biochemistry, 7th Edition, W.H. 

Freeman and Co. 
Rodwell, V., Bender, D., Botham. K.M., Kennelly, P.J. and Weil, P.A.( 2015). Harper's llhustrated1 

Biochemistry. 30th edition, MeGrawllill Education. 

Voct, D.. Vocl, J.G. and Pralt, C.W. (2016). Fndamentals of Biochemistry: Life at the molecular 

level. 5 cdition, Wiley. 
Watson, J.D., Baker, T.A., Bell, S.P., Gann, A., Levine, M. and Losick, R. (2008). Molecular 

Biology of the Gene, 6thedition, Cold Spring Harbor Lab. Press, Pearson Pub. 

Zubay, G.L. (1998). Biochemistry. 4 Edition, Wm C. Brown Publishers. 
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SEMESTER- IV 

Course name | COMPARATIVE ANATOMY OF VERTEBRATES 
Course code UGZOOCC08 
Number of lectures 105 

Credits |6 
Marks 100 

New addition: 65% (Pink) Modifications: 23% (Green) Total Chauge: 88°% 

Course Objectives: 
After completion of this course the student will be able to 

SI. No. Course Objectives: 

Define and understand the structures of different systems such as, integumentary, skelelal, 

digestive, respiratory, circulatory, urinogenital, nervous and sensory organs in comparative 
way among the vertebrate groups. 

2 Distinguish the disarticulated skeleton of many verlebrates 

Undersland and evaluate the skeletal modifications in vertebrates. 

4 Understand the evolution of urinogenital ducts, heart and aortic arches. 

Core T8: COMPARATIVE ANATOMY OF VERTEBRATES 4 eredit 

3 class Unit 1: Integumentary System 
General structure & functions of integument; integumental derivatives (including scaies of fishes: 

scales, scutes, carapace and plastron of reptiles; feathers of birds; hair, horn, antler, claw and naïl 

of mammals). 
Unit 2: Skeletal Systenm 

Overview of axial and appendicular skeleton, Jaw suspensorium, Visceral Arches, 

Comparative anatomy of verlebrae. 
Unit 3: Digestive System 

8 class 

8 class 

Alimentary canal and associated glands; dentition. 

Unit 4: Respiratory System 8 class 

Skin, gills, lungs and air sacs; Accessory respiratory organs. 

Unit 5: Circulatory System 8 class 
General plan of circulation; evolution of lheart and aortic arches 

6 class Unit 6: Urinogenital System 
Succession of kidney, Evolution of urinogenital ducts, Types of imammalian uteri 

Unit 7: Nervous System 8 class 

Comparative account of brain; 
Autonomic nervous system, Spinal cord, Cranial nerves in amphibians and mammals. 

Unit 8: Sense Organs 
Classificalion of receplors; Brief account of visual and audilory receplors in man 

6 class 

2015 
Core P8: COMPARATIVE ANATOMY OF VERTEBRATES 1ab 

List of Practicals 

1. Study of placoid, eycloid and ctenoid scales through permanent slides/ photographs 
2. Disarticulated skeleton of Frog, Varanus/Calotes, Fowl/Pigeon, Rabbit/Guineapig 

including skull, atlas, axis, synsacrum (Pigeon), pygostyle (pigcon), humerus, radio-ulna/radius and 
ulna, femur, tibio-fibula/tibia and ibula/tibi0-tarsus and ibula, girdle bones, fureula (pigeon)]. 

3. Carapace and plastron of turtle /lortoise (photographs) 

4. Mammalian skulls: One herbivorous and one carnivorous animal 

2 credit 
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S. Dissection of white rat to study arterial and urinogenital system (subject to permission) 

.Study of structure of any two organs (heart, lung, kidney, eye and ear) from video recording (may be 

included if dissection not permitted) 
Project on skeletal modifications in vertebrates (may be included if dissection not permitted) 

Course Outcomes: 
Aler completion of this course the student will be able to 
CO No. Cognitive 

Level 
Course Outcomes: POs PSOs 

Addressed | Addressed 

CO R, U, E Definc, demonstrate and compare the structures of PO1,2,6 | PSO 1,2. 
dilferent systems such as, inlegumentary, skeletal, 

digestive, respiratory, circulatory, urinogenital, nervous 

and sensory organs in the vertebrate groups. 

An cO2: Compare the disarticulated skeleton of many vertebrales. PO 4 

CO 3: Demonstrate and identify the skeletal modifications in PO2 

PSO 1,2 

PSO 1,2 U, Ap 
vertebrates. 

CO 4: Discuss ihe evolution of urinogenital ducts, heart and PO 2, 5 PSO 1,5 C 

aortic arches. 

R= remembering. U = understanding. Ap = applying, An = analysing. E = evaluating, and C= creatng 

Reference Books: 
.Kardong. K. V. (2015). Vertebrates: Comparative Anatomy, Function, Evolution. 7" edition, 

McGraw Hill Education. 
Kent, G. C. and Carr, R. K. (2001).Comparative Anatomy of the Vertebrates. 9th edition, McGraw 

Hill. 
Hildebrand, M and Gaslow G.E. Analsis of Vertebrate Structure, John Wiley and Sons 

Walter, H.E. and Sayles, L.P; Biology of Vertebrates, Khosla Publishing House 

Parker, T. J. and Haswell, W. (1972). Text Book of Zoology, Volume l1: Marshall and William 

(Editors).7th edition, Macmillan Press, London. 

Romer, A. S. and Parsons, T. S. (1986). The vertebrate body. 6th edition, Saunders College 

Publishing. 
.Young. J. Z. (1981). The Life of Vertebrates. 3 edition, Oxford University Press. 
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SEMESTER -IV 
Course name ANIMAL PHYSIOLOGY : LIFE SUSTAINING SYSTEMS 

Course eode UGZOOCC09 

Number of lectures 5 

Credits 6 

Marks 100 

New addition: 86% (Pink) Modifications: 3% (Gireen) Total Change: 89%% 

Course Objectives: 
After completion of this course the student will be able to 

SI. No. Course Objectives: 

Learn the physiology of digestion, absorptions and hormonal control of enzyme secretion 

2 Understand the histology and mechanism of respiratory system, circulation and excretion 

3 Understand and analyse the adaptational Physiology. 

Examine the histology of different tissue, ABO Blood group, red blood cells, white blood, 
haemoglobin and blood pressure 

Core T9: ANIMAL PHYSIOLOGY : LIFE SUSTAINING SYSTEMS 4 Credit 

10 class Unit 1: Physiology of Digestion 
Structural organization and functions of gastrointestinal tract and associated glands; 

Mechanical and chemical digestion of food: 
Absorptions of carbohydrates, lipids, proteins, water, minerals and vitamins; 

.Homonal control of secretion of enzymes in Gastrointestinal tract. 

Unit 2: Physiology of Respiration 12 class 
Histology of trachea and lung; Mechanism of respiration, 

Pulmonary ventilation; Respiratory volumes and capacities; 
Transport of oxygen and carbon dioxide in blood; 

Respiratory pigments, 
Dissociation curves and the factors influencing it; 

. Carbon monoxide poisoning 
Control of respiration 

Unit 3: Renal Physiology 
Structure of kidney and its functional unit; 

Mechanism of urine formation (including countercurrent mechanism, juxtaglomerular apparatus 
and vasa recta), Regulation of water balance 

Regulation of acid-base balance 

Unit 4: Blood 
. Components of blood and their lunctions; 

Structure and functions of hacmoglobin; 

Haemostasis; Blood clotting system, 

Kallikrein-Kinninogen system, 

Complement system& Fibrinolytic system, 

.Haemopoiesis, 
Blood groups: Rh factor, ABO nd MN 

Unit 5: Plhysiology of Heart 

Structure of mammalian heart; 
. Coronary circulation;Structure and working ol conducting myocardial fibers 

.Origin and conduction of cardiac impulses 

10 class 

12 elass 

12 class 
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Cardiac eyele: 
Cardiac output and its regulation, 
Frank-Starling Law of the heart, nervous and chemical regulation of heart rale. Electrocardiogram, 
Blood pressure and its regulation Unit 5: Adaptational Physiology 4 class Acelimatization and Tolerance 
Thermoregulation in human 

Core P 9: ANIMAL PHYSIOLOGY Lab 2 credit List of Practical 
1. Determination of ABO Blood group 

Enumeration of red blood cells and white blood cells using haemocytometer 3. Estimation of haemoglobin using Sahli's haemoglobinometer Preparation of haemin and haemochromogen crystals Recording of frog's heart beat under in situ and perfused conditions* 6. Recording of blood pressure using a spbygmomanometer 1Examination of sections of mammalian oesophagus, stomach, duodenum, ileum, rectum iver. trachea, lung, kidney 
*Subject to UGC Regulation 

ourse Outcomes: 

After completion of this course the student will be able to CO No. Course Outcomes: POs PSOs Cognitive 
Addressed | Addressed Level 

CO1: PSO 2 
Define and illustrate the physiology of digestion. | PO 1, 2 
absorptions and hormonal control of enzyme secretion 

R, U 

CO 2: Demonstrate the respiratory system and is mechanism PO 2 PSO 2 E 

CO 3: Explain the mechanisms of circulation and excretion PO 4 PSO 5 L 

CO 4: Understand and analyse the adaptational Physiology. PO 3,5 PSO 2, 5 U.E 

Compare and analyse the histology of different tissue, | PO 4, 5 
determine ABO Blood group, and examine red blood| 
cells, white blood, haemoglobin and blood pressure 

CO 5: PSO 2, 5 An. E. C 

R= remembering. U = understanding, Ap = applying, An = analysing, E = evaluating, and C= creating 

Reference Books 
Barrett, K.E., Barman, S.M., Boitano, S. and Brooks, H.L. (2016). Ganong 's Review of Medical 
Physiology. 25th edition, Indian cdition, McGraw Hill Education. 
Hall, J.E. (2016). Guyton and Hall Text book of Medical Plhysiology. 13th edition, Elsevier. 
Maricb, E. (1998). Human Anatomy and Physiology. 4 cdition. Addison-Wesley. 
Prakash, G. (2012). Lah Manual on Blood Analysis and Medical Diagnostics. S. Chand and 

Company. 
Randall, D., Burggren, W. and French., K. (2001). Eckert Animal Physiologv: Mechanisns and 
adaptations. 5 edition, W. H. Freeman. 
Silverthorn, D.U. (with Johnson, B.R. and Ober, W.C.) (2010). hman Physiologr :An Intrgrated 
Approach. 5" edition, PHI Learning Pvt Lid. 

Tortora, G.J. and DerrieksO1, B.J1. (2009). Principlex of Aatomy and 'hysiokogy. 12t edition, 
John Wiley & sons. 
Vander A, Sherman J. nnd Luciano D. (2014). Vanler's uman l"hysiologr: The Mechanism of 

Body Funtion. 13" edition, MeGiraw lills. 
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SEMESTER -IV 
Course name BIOCHEMISTRY OF METABOLIC PROCESSES 
Course code UGZOOCC10 
Number of lectures 105 

Credits 

Marks 100 

New addition: 72% (Pink) Modifications: 20% (Green) Total Change: 92% 

Course Objectives: 
After completion of this course the student will be able to SI. No. 

Course Objectives: 

Remember and understand the basics mechanisms and pathway of Metabolism. 
2 Remembers, understands the metabolism of carbohydrates, lipids and proteins in details. 

Understand and evaluate about oxidative phosphorylation and redox reactions. 
Estimate total protein and detect SGOT and SGPT or GST and GSH in serum/ tissue. 

5 Understand and evaluate enzymatic activity. 

Core T10: BIOCHEMISTRY OF METABOLIC PROCESSES 4 credit Unit 1: Overview of Metabolism 
10 class Catabolism vs Anabolism, Stages of catabolism, 

Compartmentalization of metabolic pathways, 
Shuttle systems and membrane transporters; 

ATP as "Energy Currency of cell"; coupled reactions; 
Use of reducing equivalents and cofactors; 

Intermediary metabolism and regulatory mechanisms 
Unit 2: Carbohydrate Metabolism 

16 class Sequence of reactions and regulation of glycolysis, 
Citric acid cycle, 

Phosphate pentose pathway, 
Gluconeogenesis, 

Glycogenolysis and Glycogenesis 
Unit 3: Lipid Metabolism 

14 B-Oxidation and omega -oxidation of saturated fatty acids with even and odd number of carbon atoms, 
Biosynthesis of palmitic acid; 

Ketogenesis 
Unit 4: Protein Metabolism 

10 . Catabolism of amino acids: Transanmination, Deamination, 
Urca cyclc, 

. Fatc of C-skeleton of Glucogenic and Ketogenic amino acids 
Unit 5: Oxidative Phosplhorylation 

10 elass Redox systems; 

Review of mitochondrial respiralory chain, 

Inhibitors and un-couplers of Electron Transport System 

Core P10 : BIOCHEMISTRY OF METABOLIC PROCESSES Lab 
2 credit 

adot Kumai Medla 
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I. Estimation of total protein in given solutions by Lowry's method. 

2. Detection of SGOT and SGPT or GST and GSH in serum/ tissue 

3. To study the enzymatic activity of Trypsin and Lipase. 

4 Study of biological oxidation (SDH) [goat liver] 
. To perform the Acid and Alkaline phosphatase assay from serum/ tissue. 

6. Dry Lab: To trace the labelled C atoms of Acetyl-COA till they evolve as cO2 in the TCA cycle 

Course Outcomes: 

After conmpletion of this course the student will be able to 
CO No. 

Cognitive 
Level 

POs PSOs 
Course Outcomes: 

Addressed Addressed 

PSO 2 R,U 
CO 1: | Define and explain the basic mechanisms and pathway |PO 1,2 

of metabolism. 
PSO 2 ,E 

Demonstrate and compare the metabolism of |PO 2, 5 
CO 2: 

carbohydrates, lipids and proteins in details. 

Illustrate and experiment the oxidative phosphorylation | PO2, 6 PSO 2,5 E Ap 
CO 3: 

and redox reactions. 

PSO 2,5 E.C 
Estimate total protein and evaluate SGOT and SGPT or | PO2, 5 

GST and GSH in serum/ tissue. 
CO 4 

PO 5 PSO 2 U CO 5: Explain the enzymatic activity. 

R= remembering, U = understanding, Ap = applying, An = analysing, E =evaluating, and C= creating 

Reference Books 

Berg. J.M., Tymoczko, J.L. and Stryer, L. (2007). Biochemistry, 6thedition, W.H. Freeman 

and Co., New York. 

Hames, B.D. and Hooper, N.M. (2000). Instant Notes in Biochemistry, 2ndedition, BIOS Scientific 

Publishers Ltd., U.K. 

Nelson, D.L. and Cox, M.M. (2017).Lehninger Principles of Biochemistry, 7th Edition, W.H. 

Freeman and Co. 

.Rodwell, V., Bender, D., Botham, K.M., Kennelly, P.J. and Weil, P.A.( 2015). Harper's lustrated 

Biochemistry. 30th edition, McGrawHill Education. 

Voet, D., Voet, J.G. and Pratt, C.W. (2016). Fundamentals of Biochemistry: Life at the molecular 

level. 5 edition, Wiley. 

Watson, J.D., Baker, T.A., Bell, S.P., Gann, A., Levine, M. and Losick, R. (2008). Molecular 

Biology of the Gene, 6thedition, Cold Spring Harbor Lab. Press, Pearson Pub. 

. Zubay, G.L. (1998). Biochemistry. 4h Edition, Wm C. Brown Publishers. 
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SEMESTER - V 

Course name MOLECULAR BIOLOGY 

Course code UGZOOCC11 

Number of lectures 105 

Credits 

Marks 100 

Modifications: 27 (Green) 
Total Change: 93% 

New addition: 66% (Pink) 

Course Objectives: 

After completion of this course the student will be able to 

SI. No. Course Objectives: 

Acquire knowledge about the replication, transcription, translation. 

Understand the post transcriptional and post translational modifications. gene regulation, DNA 

repair mechanisms and 
2 

Elaborate various molecular tools and techniques like PCR, southern, northern and western 

blotting, recombinant DNA technology elc. 

Learn various tools and techniques related to bacterial microbiclogy. sOme aspects of applied 

microbiology and diseases related to microbiology. 
4 

4 Credit 
Core T11- MOLECULAR BIOLOGY 

3 class 
Unit 1: Nucleic Acids 

Salient features of DNA and RNA 

DNA structure: DNA double helix (Watson and Crick model) 

DNA and RNA as genetic material 

c-value paradox, Chargaff's rule 
7 class 

Unit 2: DNA Replication 
Mechanism of DNA replication in Prokaryotes and Eukaryotes and their differences; 

Semiconservative, bidircctional and discontinuous replication; RNA priming; replication of 

Circular and linear ds-DNA; Replication of telomeres; replication slippage with reference to 

Huntington's disease. 
class 

Unit 3: Transeription 
RNA polymerase (1, 1I, I) and transcription Unif: Mechanism of Transcription in prokaryotes 

and eukaryotes and their differences Transcription factors & Activators, Repressors, Motifs 

(only Basic helix loop helix [BHLHJ;Leucine zipper - definition and example); synthesis of 

RNA, IRNA and mRNA. 
class 

Unit 4: Post transeriptional Modifications and Processing of Eukaryotic RNA 

Capping and Poly A tail formalion in nmRNA; Spli genes: concept of introns and exons, 

splicing mcchanism, alternative splicing, exon shullling, and RNA cdiling: Processing of tRNA 

Structure of globin mlRNA 
8 elass 

Unit 5: Translation 
.Mechanism of protein synthesis in prokaryotes Ribosome structure and assembly in 

prokaryotes, fidelity of protein syitlesis, aiminoacyl tRNAsynthetases and charging of tRNA: 

Protcins involved in initiation, clongation and termination of polypeptide chain 
Genetic code, Degeneracy of the genetic code and Wobble llypotlhesis; Inhibitors of protein 

synthesis, Differences between prokaryolic and eukaryotic (ranslation 

6 elass Unit 6: Gene Regulation 

Regulation of transcription in prokaryotes: lac operon and trp operon 
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Regulation of Transcription in eukaryotes: Activators, repressors, enhancers, silencer elements, 

miRNA mediated gene silencing. Genetic imprinting 
Epigenetic regulation of gene expression: DNA methylation (CpG) and histone acetylation. 

Unit 7: DNA Repair Mechanisms class 3 

Types of DNA repair mechanisms; RecBCD model in prokaryotes, nucleotide and base exeision 

repair. SOS repair , Pyrimidine dimerization and mismatch repair. 
Unit 8: Molecular Techniques 

i) Genome analysis: 
10 class 

a. DNA sequencing: Principle of Dideoxy sequencingg 
b. Restriction enzyme: Types and use in gene cloning 

C Cloning vectors: Characteristic features, Plasmid vector (pBR322, pUCi9), Cosmid, phage 
vector, Concept of expression and Shuttle vector 

d. Construction of genomic DNA and cDNA libraries 
e. PCR: Basic Principle, Use of Allele specific RT-PCR 
DNA fingerprinting: Principle of RFLP, mini-satellites, microsatellites, RAPD and its uses 

gBlot Technique: Southem Blot and Northerm Blot (principle and applications) 
ii) Proteome Analysis: 

Principle and use of SDS PAGE 
Western blot (Principle and applications) 

in) Genetically Modified Organisms: Production of cloned and transgenic animals: Nuclear 
Transplantation, Retroviral Method, DNA microinjection; Applications of transgenic animals 

Production of pharmaceuticals, production of donor organs, knockout mice etc 

Unit 9: Regulatory RNAs 2 class 

Ribo-switches, RNA interference, miRNA, siRNA 
Unit 10: Diagnostic Microbiology and Bacteria Culture 3 class 

Koch's postulates; Sensitivity and specificity of test results. 
Growth requirements and growth factors; Oxygen requirement, 

Culture Media: Simple media, Complex mcdia, Selective media and Enriched media 
Unit 11: Microbial Diseases 3 class 

Virulent factors and toxins. 

Bacterial pathogenesis Name of pathogen, symptoms, pathogenesis, mode of action & 
preventive measures of the diseases: Bacterial (Typhoid, Staphylococcal food poisoning) 
Viral (Polio, AIDS, Avian influenza) 

Unit: 12 Applied Microbiology 2 class 

Useful microbial products: Antibiotics, amino acids, biopesticides, Biodegradation 
Industrial microbiology- Milk and alcohol. 

Core P11-MOLECULAR BIOLOGY Lab 2 Credit 
List of Practical 

. Study of Polytene chromosomes from Chironomous/ Drosophila larvae 
2. Preparation of liquid culture medium (LB) and raise culture of E. coli 

3. Estimation of the growth kinetics of E. coli by turbidity method 
4. Preparation of solid culture medium (LB) and growth of E. coli by spreading and streaking 
5. Demonstration of antibiotic sensitivity/resistance of E. coli to antibiotic pressure and interpretation 

of results 

6. Quantitative estimation of salmon sperm/calf thymus DNA using colorimeter 
(Diphenylamine reagent) or spectrophotometer (A260 measurement) 

7. Agarose gel electrophoresis for DNA 

8. Quantitative estimation of RNA using Orcinol reaction 

9 Study and interpretation of electron micrographs/ photograph showing 
a) DNA replication 

b) Transcription 
c) Split genes 

Course Outcomes: 

After completion of this course the student will be able to 
CO No. Course Outcomes: POs PSOs Cognitive 
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Addresscd Addressed 
PSO 2 

Level 

CO 1: R,U Define and illustrate the replication, transcription, P0 1,2 
translation. 

PSO 2 U CO 2: | Demonstrate the post transeriptional and post PO2 
translational modifications, gene regulation, DNA repair 
mechanisms and 

CO 3: PSO 2, 5 U, Ap Demonstrate and apply various molecular tools and PO 2,4 

techniques ike PCR, southern, northern and western 
blotting, recombinant DNA technology etc. 

CO 4: PSO 2, 5 Ap, ,C Elaborate various tools and techniques related to | PO 4,5 

bacterial microbiology and apply some aspects of 
applied microbiology 
microbiology. 

diseases related to and 

CO 5: Prepare bacterial culture and examine bacterial growth. PO 4,6 PSO 2, 5 An, ,C 

|CO 6: Estimate of DNA and RNA PO 4 PSO 2, 5 E 

Rremembering. U= understanding, Ap= applying, An = analysing, E = evaluating, and C= creating 

Reference Books 

Brooker, R.J. (2012). Genetics: Analysis and Principles, 4th edition. , McGraw Hill Education. 
Brown, T. (2012). Introduction to Genetics: A molecular Approach. Garland Science. 
Brown, T.A. (2007). Genomes 3. Garland Science. 
Russelil, P.J. (2010). iGenetics: A Molecular Approach. 3rd edition, Pearson Benjamin Cummings. 
Snustad, D.P. and Simmons, M.J. (2010). Principles of Genetics. th edition, International Student 

Version, John Wiley and Sons, Inc. 

Cox, M.M., Doudna, J.A and O'Donnell, M. (2012). Molecular Biology: Principles and Practice. 
Ist edition, Macmillan Higher Education, W.H. Freeman and Company, New York 

Godbey, W.T. (2014). An 
TechnologyandMedicalApplication. Elsevier. 

Krebs, J.E., Goldstein, E.S. and Kilpatrick, S.T. (2014). Lewin's Genes XI. Jones and Bartlett 

Learning 
Lodish, H. Berk, A., Kaiser, C.A., Krieger, M., Bretscher, A., Ploegh, H, Amon, A. and Scott, 

M.P. (2013). Molecular Cell Biology. 7th edition, W.H. Freeman and Company, New York. 
Nelson, D.L. and Cox, M.M. (2013). Lehninger Principles of Biochemistry. 6th edition, 

International edition, Macmillan Higher Education, W.H. Freeman and Company, New York 
Russell, P.J. (2010). iGenetics: A Molecular Approach. 3rd edition, Pearson Intermational Edition, 

Pearson Benjamin Cummings. 

Watson, J.D., Baker, T.A., Bel 
Biology of the Gene. 6th edition, Pearson International Edition, Pearson Benjamin Cummings. 

Introduction to Biotechnology :TheScience, 

S.P., Gann, A., Levine, M. and Losick, R. (2008). Molecular 
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SEMESTER - V 

Course name PRINCIPLES OF GENETICS 
Course eode UGZOOCC12 

Number of lectures 105 

Credits 6 

Marks 100 

New addition: 60% (Pink) Modifications: 10% (Green) Total Change: 70% 

Course Objectives: 

After completion of this course the student will be able to 

SI. No. Course Objectives: 

Learn the fundamental geneties like Mendelian and Non Mendelian inheritances, linkages, 
mutations. 

Understand the sex determination of various animals, extrachromosomal inheritances, 
transposable genetic elements etc. 

Undersland various aspects of human geneties by covering chromosomal aberrations, gene 
mutation. etc. 

4 Understand the various aspects of biostatistics such as central tendency, t+-test, chi-square 
ANOVA. correlations and regression. 

Inspect the Mendelian laws and gene interactions, draw linkage maps and examine 
chromosomes. 

Core T12 - PRINCIPLES OF GENETICS 4 Credit 

Unit 1: Mendelian Genetics and its Extension 10 class 
Principles of inheritance, Principles of segregation and independent assortment and thei 
chromosomal basis, Test cross, Application of laws of probability to Mendelian inheritance 

Cis-trans test for allelism Incomplete dominance and co-dominance, Epistasis, Multiple alleles 
Isoallele: White eye locus in Drosophila; Complex locus: Lozenge locus in Drosophila; Lethal 
alleles, Pleiotropy, Penetrance and expressi vity. 
Phenocopy, Sex-linked, sex- intluenced and sex-linmited inheritance; Polygenic inheritance with 
suitable examples; simple numericals. 

Unit 2: Linkage, Crossing Over and Clromosomal mapping 10 class 
Linkage and Crossing Over, Complete and Incomplete linkage 

Experiments by Bridges. molecularmechanismsof Crossing over including models of 
recombination, Recombination frequency as a measure of linkage intensity; two factor and three 
factor crosses, Interference and coincidence 
Somatic cell hybridization. 
Cytogenetic evidence of crossing over in Drosophila by Stern's experiment 

Unit 3: Mutations 7 class 
Types of gene mutations (Classification): transition, transversion, frameshift, nonsense, missense 
silent. hypomorphic, null, lethal, forward, backward, suppressor, enhancer 

. Chromosomal aberrations in number and struclure (clasSSilication wilh onc suitable example ofr 
cach); Nondisjunction. 
Molecular basis of mutations in relation to UV light and chemical mutagens (ionizing radiation, 5-
BU, EMS.), Detection of mutations: CLB method, attached X method 

Unit 4: Sex Determination 
8 class 

Sex chromosome systems: XX/XO, XXXY, ZZIZW nnd huploidy/diptoidy types 
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Sex determination in Drosophila. 
Sex determination in human. 

Dosage compensation in : 
a. Drosophila: Hyper activation of GX by msl, mle and roXRNA followed by histone Acio 

Acetylation. 
b. Human: Imactivation of Sby XIST RNA followed by DNA melthylation 
Environmental sex determination in turtle, crocodile and limpet. 

Unit 5: Human Genetics 5 class 

Karyotype, banding, nomenclature of chromosome subdivisions 

Genetic disorders: 
Chromosomal ancuploidy (Down, Turner and Klincfeller syndromes) 
Chromosome translocation (chronic myeloid leukemia) and deletion ( cat cry syndrome) 

Gene mutation (cystic fibrosis)! 

Prader-Willi and Angelman syndrome. 
Multifactorial (Diabetes mellitus) 

4 class Unit 6: Dxtra-chromosomal Inheritance 
Criteria for extra chromosomal inheritance 
Antibiotic resistance in Chlamydomonas, Mitochondrial mutations in Saccharomyces, Infective 

heredity in Paramecium and Maternal effects, Kappa particle in Paramoecium, Shell spiralling in 

snail 

Mitochondrial inheritance and diseases (only brief 

Cp-DNA and its mutation in leaf variegation. 
Unit 7: Recombination in Bacteria and Viruses 5 class 

Conjugation, Transformation, Transduction, Complementation test in Bacteriophage. 

Unit 8: Transposable Genetic Elements 5 class 

Transposons (DNA and Retro-transposons). 

Ac-Ds elements in maize 

P and copia elements in Drosophila, 

Transposons in humans: LINE, SINE, Alu 
6 class 

Unit 9: Biostatistics 
1. Importance of Statistics in Biology. 
2. Graphical representation of data Bar chart, Histograms, Scatter plots, Pie charts; Frequency 

polygon. 
3. Grouped, ungrouped, Discrete and Continuous variables examples 

4. Mean, Mode and Median. 

5. Standard deviation, Variance and Standard error. 

6. Simple Corelations and Regression analysis. 

7. Analysis of Variance (one way) 
8. Chi-square test. 

9. Student's t-test (paired and unpaired). 

2 credit 
Core P12- GENETICS Lab 

List of Practical 

1. To study the Mendelian laws and gene interactions. 

2 Chi-square analyses using seeds/beads/Drosophila 

3. Linkage maps based on data from conjugation, lransformation and transduction. 

Linkage maps based on data from Drosophila crosses 

Study of human karyotype (normal and abnormal) 

6. Pedigree analysis of some human inherited traits 

7. Identification of various stages of mitosis from permanent slides (onion root tip). 

8. Study/preparation of various stages of meiosis from Grasshopper. 

4. 
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Course Outcomes: 

After completion of this course the student will be able to 
CO No. 

Cognitive 
Level 

POs PSOs 
Course Outcomes: 

Addressed | Addressed 

PSO 2,5 R.U 
CO l: Define and explain fundamental genetics like Mendelian |PO 1, 2 

and Non Mendelian inheritances, linkages, mutations. 

PSO 2 Ap 
CO 2: Demonstrate sex determination of various animals, |PO 2 

extrachromosomal inheritances, transposable genetic 
elements etc. 

PsO 2, 5 U, An Tllustrate and compare various aspects of human genetics PO 2,4 

by covering chromosomal aberrations, gene mutation, 
CO 3: 

etc.. 

PSO 4, 5 Ap, E CO 4: Apply and evaluate various aspects of biostatistics such| PO 5,6 

as central tendency, t-test, chi-square, ANOVA, 
correlations and regression. 

raw | PO4,6 | PSO 5 CO 5: Test the Mendelian laws and gene interactions, 
linkage maps and examine chromosomes. 

K= remembering,U= understanding, Ap = applying, An = analysing, E = evaluating, and C= crealing 

Reference Books 

Brooker, R.J. (2012). Genetics: Analysis and Principles. 4 edition. , 
McGraw Hill Education. 

Brown, T. (2012). Introduction to Genetics: A molecular Approach. Garland Science. 

Brown, T.A. (2007). Genomes 3. Garland Science. 

.Gilbert, S.F. (2014).Developmental Biology. 10" edition, Sinauer Associates. 

Hartl, D.L. and Ruvolo, M. (2012). Genetics: Analysis of Genes and Genomes. 8h edition, Jones 

and Bartlet. 
Klug, W.S., Cummings. M.R., Spencer, C.A. and Palladino, M.A. (2012). Concepts of Genetics. 

10 edition, International edition, Pearson Benjamin Cummings. 
.Russell, P.J. (2010). iGenetics:A Molecular Approach. 3 edition, Pearson Benjamin Cummings 

.Snustad, D.P. and Simmons, M.J. (2010). Principles of Genetics. 5" edition, International Student 

Version, John Wiley and Sons, Inc. 

Watson, J.D., Baker, T.A., Bell, S.P., Gann, A., Levine, M. and Losick, R. (2008). MMolecular 

Biology of the Gene. 6 edition, Pearson lnternational Edition, Pearson Benjamin Cummings. 
Antonisamy, B., Christopher, S. and Samuel, P.P. (2010). Biostatistics: Principles and Practice. 
Tata McGraw Hill Education. 

.Banerjee, P.K. (2011). Introduction to Biostatistics. S. Chand Publishing 

.Pagana, M. and Gavreau, K. (2000). Principles of Biostatistics. Duxberry Press. 

Zar, J.H. (2010). Biostatistical Analysis. 5 edition, Pearson Education. 
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SEMESTER - VI 

Course name DEVELOPMENTAL BIOLOGY 

Course code UGZOOCC13 
Number of lectures 105 

Credits 

Marks 100 

New addition: 69% (Pink) Modifications: 9% (Green) 
Total Change: 78% 

Course Objectives: 

After completion of this course the student will be able to 

SI. No. Course Objectives: 

Understand the historical perspective and basic concepts of devclopmental biology 

Learn the different aspects of early, late and post embryonic developments. 2 

Acquire knowledge about implications of developmental biology in various fields, such as in 

teratogenesis, stem cell biology, in vitro fertilization, cryopreservation, cord blood transfusion 

etc. 

4 Inspect the developmental stages, different sections of placenta. 

4 credit Core T13 -DEVELOPMENTAL BIOLOGY 

3 class Unit 1: Introduction 
Historical perspective and basic concepts: Phases of development, Cell-Cell interaction, Pattern 

formation, Differentiation and growth, Differential gene expression, Cytoplasmic determinants and 

asymmetric cell division. 
22 class Unit 2 Early Embryonic Development 

Gametogenesis: Spermatogenesis && Oogenesis. 
Ultra structure of sperm and ovum in sea urchin and mammals. 

Types of eggs and egg membranes 

Fertilization in Sea urchin (external) and mammals (internal). 

Cleavage: Cleavage plane, types, role of yolk in cleavage; cleavage process in C. elegans, and frog 

(Xenopus) and chick ; Types of Blastula. 
Fate maps (including techniques) 
Morphogenetic movements: Types and examples. 

Gastrulation: Process in C. elegans, frog (AXenopus) and chick. 
Embryonic induction and organizers (with Speman-Mangold experiment). 

15 class Unit 2: Late Embryonic Development 
Fate of germ layers 

Formation and function of Extra-embryonic membranes in birds (chick). 

Implantation of embryo in human 

Placenta: Structure (Rabbit), types, examples and functions, 

10 class Unit 3: Post Embryonic Development 

Metamorphosis: Changes, hormonal regulations in amphibians and insects; 
. Regeneration: Modes of regeneration, epimorphosis, morphallaxis and compensatory regeneration 

(with one example each); 

Ageing: Concepts and Thcorics 

Development of eye in chick. 

Unit 4:Implications of Developmental Biology 10 class 

Teratogenesis: Teralogenic agents and heir ellects on cmbryonic development: 
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Embryonic Stem Cells (ESC) and Adult Stem Cells (ASC) 
Cryopreservation of gametes and embryo. 
In vitro fertilization, 

Amniocentesis 
Umbilical Cord Blood: present importance and future prospects. 

Core P13: DEVELoPMENTAL BIOLOGY Lab 
List of Practical 

2 credit 

Study of whole mounts and sections of developmental stages of frog through permanent slides: 
Cleavage stages, blastula, gastrula, neurula, tail-bud stage, tadpole (external and internal gill 
stages) 
Study of whole mounts of developmental stages of chick through permanent slides: 24, 48, 72. and 2. 

96 hours of incubation. 

3. Study of the developmental stages and life cycle of butterfly from stock culture. 
4. Study of eggs and tadpoles of frog from collected or preserved material 

Study of different sections of placenta (photomicrograph/ slides). 
Study of the developmental stages and life cycle of Drosophila from stock culture 

7. Project report on Drosophila culture/chick embryo development. 
8. Egg. 

Course Outcomes: 

After completion of this course the student will be able to 
CO No. Course Outcomes: Cognitive 

Level 

POs PSOs 

|Addressed | Addressed 

CO 1: Define and demonstrate the historical perspective and PO 1, 2 PSO 2 R,U 
basic concepts of developmental biology 

Explain and compare the different aspects of early, late |PO 2, 5 
and post embryonic developments. 

CO 2: PSO 2 An, E 

Apply and adapt the knowledge of developmental | PO 4,5 
biology in various fields, such as in teratogenesis, stem 

cell biology, in vitro fertilization, cryopreservation, cord 
blood transfusion etc. 

CO 3: PSO 2, 5 Ap, C 

Inspect the developmental stages, different sections of | PO 5 

placenta, . 
CO 4: PSO 2 An 

Compose study report on Drosophila culture and chick | PO 4,6 

embryonic development 
CO 5: PSO 5 

R- remembering, U = understanding, Ap = applying. An = analysing, E = evaluating, and C = creating 

Reference Books 
Balinsky, B.I. (1981). An Introduction to Embriologv. 5" cdition, Thomson Learning. 

Carlson, R. F. Patlen's Foundations of Embryology 

Gilbert, S.F. (2014). Devetopmental Biology. 10" edition, Sinauer Associates. 
Slack, J.M.w. (2012). Essential Developmental Biology. 3 edition, Wiley-Blackwell. 

Wolpert, L. and Tickle. C. (2011). Principles of Development. 4" edition, Oxford University Press 
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SEMESTER - VI 

Course name EVOLUTIONARY BIOLOGY 
Course code UGZOOCC14 
Number of lectures 105 

Credits 6 

Marks 100 

New addition: 52% (Pink) Modifications: 32% (Green) Total Change: 84% 

Course Objectives 

After completion of this course the student will be able to 
SI. No. Course Objectives: 

Learn various evolutionary concepts and historical perspective about evolution. 

2 Understand the importance and implication of the evidences of evolution. 

Understand the population genetics and evaluate the evolutionary forces and its impact. 
4 Understand the origin and evolution of man and draw phylogenetic trees 

Core T14 EVOLUTIONARY BIOLOGY 4 Credit 

Unit 1: Introduction 2 class 
Life's Beginnings: Chemogeny, RNA world, Biogeny 

Evolution of eukaryotes 
Unit 2: Theories of Evolution 4 class 

Historical review of Evolutionary concepts: Lamarckism, Darwinism and Neo Darwinism 
Unit 3: Evidences of Evolution 0 class 

Evidences of Evolution: Fossil record (types of fossils, transitional forms, geological time scale. 
evolution of horse, 

Molecular universality of genetic code and protein synthesising machinery, three domains of life 
neutral theory of molecular evolution, molecular clock .example of globin gene family, TRNA/cyt e 
Punctuationism and gradualism mode of evolutionary changes 
Adaptationism versus Pleuralism 

Unit 4: Variations 4 class 
Sources of variations: Heritable variations and their role in evolution 

Unit 5: Population Geneties and Evolutionary Forces 18 class 
.Population genetics: Hardy-Weinberg Law (statement and derivation of cquation, application of 

law to biallelic population); Evolutionary forces upsetting H-W equilibrium 

Natural selection: concept of fitness, selection coefficient, derivation of one unit of selection for a 
dominant allele, genetic load, mechanism of working, types of selection, density-dependent 
selection, heterozygous superiority, kin selection, adaptive resemblances, sexual sclection 

Genctic Drift: mechanism, Founder's effect and bottleneck phenomenon 

Role of Migration and Mutation in changing allele frequencies. 
Unit 6: Product of evolution 10 class 

Micro evolutionary changes (inter-population variations, clines, races) 
Species concept (1Biological species concept, subspecies, Polytypie species, Sibling species and 
Ring specics), Isolating mechanisms, modes of speciation allopatric.sympatric, 
Adaptive radiation/ macroevolution (exemplified by Galapagos finches) 

Unit 7: Ex tinctions 2 class 
.Extinctions, Back ground and mass extinclions (causes and effects). detailed exanple of K-T 

extinction. 

ady Kuman Meddo 
ASSOCIATE PROFESSOR 
AND HEAD 
Dept. of Zooiogy 
R. K. Mission V.C. College Rahara, Kol-700118 



39 

Unit 8: Human Evolution 6 class 
Ongin and evolution of man; Unique hominin characteristics contrasted with primate Characteristics: primate phylogeny from Dryopithecus leading to Homo sapiens; Molecular analysis of human origin. Unit 9: Phylogenetic trees 

4 class 
Phylogenetic trees, Multiple sequence alignment, construction of phylogenetic trees, interpretaliOn 

of trees. 

Core P14 EVOLUTIONARY BIOLOGY Lab 2 Credit 

List of Practical 
1. Study of fossils from models/pictures. 

Study of homology and analogy from suitable specimens. Study and verification of Hardy-Weinberg Law by chi square analysis. 4. Study of evolution of ecosystem from models/pictures. 1. 5.Demonstration of role of natural selection and genetic drift in changing allele frequencies using simulation studies 
5. Graphical representation and interpretation of data of height/ weight of a sample of 100 humans in 

relation to their age and sex. 

Course Outcomes: 
After completion of this course the student will be able to 
CO No. Course Outcomes: POs Cognitive 

Level 
PSOs 

|Addressed | Addressed 
CO 1: Learn various evolutionary concepts and historical PO I 

perspective about evolution. 
PSO 2. R 

CO 2: Demonstrate the importance and implication of the | PO 2,3 PSO 2,3 
evidences of evolution. 

Ap 

CO 3: Explain the population genetics and evaluate the PO 2,5 PSO 2, 3 
evolutionary forces and its impact. 

Illustrate the origin and evolution of man and draw 
phylogenetic trees 

CO 4: PO 2, 6 PSO 2, 4 An, C 

CO 5: Recall various evolutionary concepts and historical PO 1,2 PSO 2.3, 6 E. Ap 
perspective about evolution. 

Summerise the iportance and implication of the | PO 2,6 
evidences of evolution. 

CO 6: PSO 6 Ap 

R remembering. U = understanding. Ap- applying, An analysing, E = evaluating, and -creating 

Reference Books 

Campbell, N.A. and Reece J.B. (2011). Biology. 9th edition. Pearson Benjamin Cummings 
Fuluyma, D.J. (2013). Evolution. 3 edition, Sinauer Associates. 
Hall, B.K. and Hallgrimsson, B. (2008). Srickberger's Evolutiom, 4h cdition, Jones and Bartlctt 

Publishers. 
Herron. J.C. and Freeman, S. (2013). Erwhutiomary:nalysis. S edition, Pearson. 
Ridley. M. (2004). Fvotution. 3 edition, Blackwell Publishing. 
Russell, PJ. (2010). iGienetics: A Molecular Approach. 3rcd edition, Pearson Benjamin C'ummings. 

Ghosh, 7, and Mallick, B. (2008), Bioinormatiecs: Priniples amd Apyptie ations. Oxiond University 
Press. 
Pevsner. J. (2009). Bivinformatics mad F'unc tional (iemmnis. 2 edition, Wiley 1Blackwell. 

Zvelcbil. M. and Baum, J.O. (2007). Vnderstaneling Bivinformatices. Ciarland Science. 
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DISCIPLINE SPECIFIC ELECTIVES (DSE) 

SEMESTER - V 

Course name IMMUNOLOGY 
Course code UGZOODSEOI 
Number of lectures 105 

Credits 

Marks 100 

New addition: 60% (Pink) Modilications: 27% (Green) Total Change: 87% 

Course bjectives: 
After completion of this course the student will be able to 

SI. No. Course Objectives: 

Remembers, understands the structures and function of immune cells, immunoglobulins, 
antigens and their interactions with antibodies. 

Understand the MHC molecules, cytokines, hyper sensitivity reactions and cellular mode of 

immunity development. 
Understand the immune diffusion technique and ELISA 

Understand the histology of spleen, thymus and lymph nodes and analyse the bloodcells, blood 
groups and immune reactions 

SEM V: DSE 1-IMMUNOLOGY 

DSEI T: IMMUNOLOGY 4 credit 
Unit 1: Overview and Basics 8 Class 

Historical perspective of Immunology. 
Evolution of immune system. 
Cells and organs of immune system. 

Primary and secondary lymphoid organs. 
Innate and adaptive immune system: Anatomical barriers, Inflammation, Cell and molecules 
involved in innate immunity: Adaptive immunity (Cell mediated and humoral); Passive : Artificial 
and natural immunity; Active: Artificial and natural immunity; Immune dysfunctions (brief 
account of autoimmunity with reference to Rheumatoid arthritis and tolerance, AIDS). 

Immunity of invertebrates. 

Unit 2: Antigens 3 class 
Antigens, Immunogens, Antigenicity, Antigen processing and presentation;haptens, adjuvants, 

epitopes. 
Unit 3: Immunoglobulins 14 elass 

Basic structure of immunoglobulins, classes and functions. 

Antigenantibody interactions 
Immunoassays (ELISA and RIA), Polyclonal sera. 

Isotype, ideotype and allotype of antibodies. 

VDJ recombination and allied process for generating antibody diversity (brief idea). 
Hybridoma technology use in monoclonal antibody production. 

Unit 4: Major Histocompatibility Complex 5 class 
Structure and function of MIIC molecules with special referenece to elass I and elass 11. 
Endogenous und exogenous pathways of antigen processing and presentation. 

Unit 5: Complement System, Cytokines and Hypersensitivity 
Soluble mediators and effectors of imnune response. 

15 class 
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Complement systems - classical, alternative and lectin pathway; process of complement medialed 

damage evasion; complement system diseases. 
Sources, targets and functions of Cytokines with reference to ILI to IL14; Interferon a.5. Y: TNF G 
and TGF B: Therapeutics cytokines. 

Hypersentivity types, classification, mode of damage, opsonization. Unit 6: Cellular immune response 15 class 
B cells: differetiations, activation. proliferation and responsc; structure of B cell receptors. 
T cells: types and functions; differentiation. activation, proliferation and response; Structure and 

function of T cell receptor complex. 
T cell- B cell interactions. 

Various types of vaccines. 

Autoimmune diseases. 
DSEI P: IMMUNOLOGY Lab 

2 credit 
List of Practical 
1. Histological study of spleen. thymus and lymph nodes from slide/photograph. 2. Staining and study of mammalian blood film for immunocompetent cell. 
3. Demonstration of Antigen - antibody reaction by immunodiffusion and slheep RBC- WBC reaction. 4. ABO blood group determination. 
5. Demonstration of ELISA. 

Course Outcomes: 

After completion of this course the student will be able to 
CO No. Cognitive 

Level 

Course Outcomes: POs PSOs 

Addressed Addressed 
CO1:| Define and demonstrate the structures and function of| PO 2 PSO 2 R,U 

immune cells, immunoglobulins, antigens and their 

interactions with antibodies. 

Demonstrate and explain the MHC molecules, cytokines. PO 2 
hyper sensitivity reactions and cellular mode of 

immunity development. 

CO 2: PSO 2 U,E 

CO 3: Compare and elaborate the cellular immune response PO 2, 5,6 | PSO 2, 5 An, C 

CO 4: Under d and identify the histology of spleen, thymus PO 2.4 PSO 2. 5 U. p. and lymph nodes and analyse the bloodcells, blood 
groups and immune reactions 

An 

CO 5: Demonstrate and apply immune diffusion technique and PO 2, 3 PSO 2.5 U. Ap 
ELISA 

R-remembering, U = understanding, Ap applying. An = analysing, E = evaluating. and C = creating 

Reference Books 

. Abbas, A.K., Lichtman, A.H. and Pillai, S. (2017). Cellular and Molecular Biologv. 9th edition. 
Elsevier. 

. David. M., Jonathan, B., David, R.B. and lvan. R. (2012). Immumology. 8" cdition. I Isevier 
Kindt, T.J.. (ioldsby. R.A. and Osborne, B.A. (2007). Kuby lmmunology. 6h edition, W.l. 
Freeman and company. 

Kuby. J.(1992). Immumology. 3" cdition, W.I1. Freeman and Company. 
Owen, J.A., Punt, J., Stranford, S.A. and Jones, P.P. (2009). Kubr Imunology. 7th edition, 

Macmillan ligher Fducation. 
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SEMESTER - V 

Course name Animal Behavior and Chronobiology 
Course code UGZOODSE02 
Number of lectures 105 

Credits 

Marks 100 

New addition: 50% (Pink) Modifications: 38% (Green) Total Change: 88% 

Course Objectives: 

After completion of this course the student will be able to SI. No. 
Course Objectives: 

Remembers, understands the details about patterns of behaviours, survival strategies, social 
and cooperative behaviours. 

2 Understand the design of signals and its application in ecology and evolution 
3 Understand and evaluate the chronobiology 

Understand nesting habits of animals, analyse the ethogram and prepare a short report on behavioural activities of animals 
4 

SEM V: DSE-2A - ANIMAL BEHAVIOR AND CHRONOBIOLOGY 
DSE 2 T- ANIMAL BEHAVIOUR AND CHRONOBIOLOGY 
Unit 1: ntroduction to Animal Behaviour 

4 credit 

4 Class 
Origin and history of Ethology 

Brief profiles of Karl von Frisch, Ivan Pavlov, Konrad Lorenz, NikoTinbergen 
Tinbergen's 4 questions of animal behavior (Proximate and Ultimate Causes) 

Unit 2: Patterns of Behaviour 6 Class 
Stereotyped Behaviours (Orientation, Reflexes); Individual behavioural patterns FAP and Code breaking 
Instinct versus Learned Behaviour; Associative learning 
Classical and operant conditioning 
Habituation, Imprinting. 

Unit 3: Social and Sexual Behaviour 

.Social Behaviour: Concept of Society: Altruism; Kin Selection and Hamilton's Rule, Social Organization in lion, langur, naked mole ral, honey bee, termite and arnmy ants. Roosting, Lek and 

14 Class 

choruses behavior 
Sexual Bchaviour: Asymmetry of sex; Sexual dimorphism; Mate choice and mating system (polyandry and polygyny), Intrasexual selection and conflict (male rivalry); Intersexual selection 
and conflict (female choice); Handicap Hypothesis; Sexual conflict in parental care, 

Unit 4: Animal Survival Strategies 
10 Class Optimal Model Behaviour. 

Predator versus prey: Evolutionary Arm's race 

Living in groups (advantages and disadvantages) 

Mutualism, Reciprocity (Spawning in black helmet lish, Rcgurgitation in vampire bat and Alliances in primates) 

Prisoner's Dilemma, Selfish genes 
Optimality model and ESS, Group Sclection 
Pseudopregnancies, Use of Mating plug stratlegy 

.Multiple mating 
Unit 5: Cooperation and Helping in Birds, Mammals and Fishes 
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Genetic predisposition and ecological constraints 
Helping iu birds (Florida Scrub Jays, bee cater, pied kingfisher) 
Helping in mammals ( Belding's ground squirrel, lion) 
Helping in fishes: (Anemone fish) 

Unit 6: Design of Signals: Ecology and Evolution 10 Class 
Ecological constraints and communication 

Communication in ants, birds and primate calls, pheromones 
Signals modified during evolution (ritualization- manipulation, honesty) 
Honest signaling: Thomson's gazelles 
Manipulative signaling: mantis, shrimps 
Biological Colouration, Mimicry. 

Unit 7: Chronobiology 8 Class 
Types and characteristics of biological rhythms: Short- and Long term rhythms 
Circadian rhythms; circatidal rlhythms, circalunar rhythms and circannual rhythms. 
Concept of synchronization and masking. 
Photic and non-photic zeitgebers; Photoperiod and regulation of seasonal reproduction of 

vertebrates; Role of melatonin. 

DSE 2 P - ANIMAL BEHAVIOUR AND CHRONOBIOLOGY Lab 2 credit 

List of Practical 
1. To study nests and nesting habits of the birds and social insects, roosting behavior 

2 Preparation of ethogram from local animal watching, Ad-libitum study of animals. 
3 Rearing of butterflies to document the life cycle of the species. 

4 To study the geotaxis behavior in earthworm. 
5. Visit to Forest/ Wild life Sanctuary/Biodiversity Park/Zoological Park to study behavioural 

activities of animals and prepare a short report. 

Course Outcomes: 

After completion of this course the student will be able to 
CO No. |Cognitive 

Level 

Course Outcomes: POs PSOs 

Addressed Addressed 
CO 1: Define and demonstrate the details about patterns of| PO 1,2,3 PSO 1,3 R,U, Ap 

behaviours, survival strategies, social and identify the 

cooperative behaviours. 

CO 2: Explain the design of signals and analyse its application | PO 2, 3, 5 PSO 1,3 
in ecology and evolution 

U, An 

CO 3: Illustrate and evaluate the chronobiology PO 3,5 PSO 1,3 | U, E 

Compare nesting habits of animals, analyse the ethogram PO 5,6 
and prepare a short report on behavioural activities of 

animals 

CO 4: PSO 1,5 An, ,C 

R-remembering, U = understanding, Ap = applying. An = analysing, E = evaluating, and C= creating 

Reference Books: 
Alcock, J. (2013). Animal Behavior: An Evolutionary Approaclh, 10th edition, Sinauer Associates 

Inc. 
Davics, N.B., Krebs, J.R. and , West, S.A. (2012). An Introchuction to Behaviowal Ecolog. 4th 

edition, Wiley-Black well. 
Drickamer, L.C., Vesscy, S.H. and Jacob, E.M. (2002). Aninal Behaviour: Mechanisns, Ecolog 

and Evolution. 5" cdition, McGraw Hill. 

Dugatkin, L.A. (2014). Principles of Animal Behaviour. 3td editio, 
. Dunlap, J.C., Loros, J.J. and Patricia, J. DecCoursey (editors). (2004). Chronobiology Biological 

Timekceping. Sinauer Associates, Inc. Publishers. 

Kumar, V. (2002). Biological Rhythms. Springer. 

.W. Norton and Company. 
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Manning, A. and Dawkins, M.S. (2016). An lntroduetion to Animal Behaviour. 6" cdition, 
Cambridge University Press. 
Saunders. D.S., edilors: Steel, C.G.HI, Vafopoulou, X. and Lowis, R.D. (2002). Insect Clocks. 3 
edition, Elsevier Science. 
Sherman, P.W. and Alcock, J. (Editors) (2013). Exploring Animal Behaviour: Readings Jro 
Americal Scientist. 6" edition, Sinauer Associate Inc. 
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SEMESTER - V 

Course name POLLINATION BIOLOGY 
Course code UGZOODSE03 

Number of lectures 105 

6 Credits 

Marks 100 

New addition: 100% (Pink) Modifications: 0% (Green) Total Change: 100%% 

Course Objectives: 

After completion of this course the student will be able to 
SI. No. Course Objectives: 

Remembers. understands and apply the knowledge about fowering of plarts in natural 

environment and its relation with pollination, and above all ecological impact. 

Understand and evaluate know about the basic principle and modes of pollination, types and 

identificatiou of flower visitors, pollinator diseases, colour vision capabilities of insect 

pollinators. 

2 

Understand and evaluate the Importance of Pollination and threats to Pollinators and 

conservation of pollinators 
3 

4 Understand and analyse Gymnosperms & Angiosperms pollination systems 

Dissect, identify and draw the flowering plants and mouthparts of the pollinating insects 

DSE 3 T: POLLINATION BIOLOGY 4 credit 
Basic principle of Pollination or Pollination in general 

Introduction with examples 
History of Pollination 

Fossil evidence, First evidence of Man's involvement in Pollination, Indian scenario 

Necessity / Significance / Importance of Polination Asexual / Vegetative Reproduction vs. 
Sexual Reproduction transformation from Mitosis to Mciosis - importance of Meosis - Haploid 

to Diploid cycle with Recombination DNA. 

Evolution of Pollination 

Transition from Gymnosperm to Angiosperm 
Pollinating Agents (P A) in brief 

Pollinating agents ( Wind, air, insects & Other animals) Insect pollinators (Morphology of a typical 
insecis, classification, distinguishing characters, specialized structures for carrying pollen) 

Pollination in Gymnosperms 
Characteristics and modalities - mostly air pollinated but Entomophily also. 

Pollination in Angiosperms-
Characteristics, Unisexual / Bi-sexual Flowers their adaptations. 

Pollination Types - Self Pollination 

Characteristics of Self Pollinaled flowers, with 
Autogamy and Geitonogamy - What it is 

examples- Merits and De-merits of Self pollination 

Cross Pollination (Xenogamy)-
What it is - Characteristics of Cross Pollinated flowers, with examples Merits and De-merits of 

Cross Pollination. 

Co-evolution of Angiosperms and Entomofauna -

History and Diversity. 

Plant Pollinator Specificity - Case Studies-

Pollination in Rafflesia, Pollination in Ophrys, Pollination in Ficus (Fig). 

3Ad Kumai Medda Pollinator threats & Conservation: 
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Pollinator diseases, Habitat Loss & Others 
The Plants & Flowers 

Gymnosperm & Angiosperm, Functional floral morphology and phenology, Pollen morphology 
and NPC classification, Flower and floral parts, Plant Reproduction. Reproductive strategies and 

nnovations. Mechanisms of pollen dispersal. Major plant lineages and the origin of the Angiosperms. Floral Evolution. The evolution of the flower and floral diversity. Floral 
Advertisement: Visual, Odorant. Nectar, Pollen, and other floral rewards. 

Dispersal of fruit and seed, Application of palynology: Melissopalynology & AeropalynoloEY DSE 3 P-POLLINATION BIOLOGY Lab 2 credit 

1. Dissection, identification and drawing of reproductive organs of the flowering plants 
(Entomophilous, Ornithophilous etc.) 
Dissection, identification and drawing of mouthparts of the pollinating insects (Coleoptera, ii. 

Lepiodptera, Diptera, Hymenoptera & Hemiptera). 
ii. Basic Study of pollen morphology (Shape, type of aperture, polar outline, surface pattern etc.) 

1V. Review work on the pollination biology 

Course Outcomes: 
After completion of this course the student will be able to 
CO No. Course Outcomes: POs PSOs Cognitive 

|Addressed Addressed 
CO 1: Define, demonstrate and apply the knowledge about| PO 1, 2,3 PSO 1,3 

Level 

R,U, Ap 
flowering of plants in natural environment and its 
relation with pollination, and above all ecological 

impact. 

Ilustrate and evaluate the basic principle and modes of PO 3 
pollination, types and identification of flower visitors, 
pollinator diseases, colour vision capabilities of insect 

pollinators. 

CO 2: PSO 1,3,5 |U,E 

Explain and analyse the importance of pollination and | PO 5,6 PSO 1,3, 4 U, An 
threats to pollinators and conservation of pollinators 

CO 3: 

CO 4: Demonstrate and analyse Gymnosperms & Angiosperms| PO 3 PSO 5 U, An 
pollination systems 

CO 5: Evaluate and prepare report on the relationship between PO 3,6 PSO 1,5 E, C 
the flowering plants and mouthparts of the pollinating 
insects 

R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating 
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SEMESTER - V 

Course name PROJECT WORK (BI0INFORMATICS AND MOLECULAR BIOLOGY)| 

Course code UGZOODSsE04 
Number of lectures 105 

Credits 

Marks 100 

New addition: 100% (Pink) Modifications: 0% (Green) Total Change: 100% 

Course Objectives: 

After completion of this course the student will be able to 
S1. No. Course Objectives: 

Remember and understand the basic concepts in bioinformatics and molecular biology. 

Apply various bioinformatics tools to analyse various biological data. 

Identify research questions and design insilico experiments. 

4 Solve research problems. 

DSE 4 T PROJECT WORK (BIOINFORMATICS AND MOLECULAR BIOLOGY) 4 credit 

Design and perform in silico experiments include but are not limited to the following topics 

1. Cloning and restriction studies, PCR and Primer Design 

2. Stucture Prediction or Modeling of Proteins, Structural analysis 

3. Comparative Genomics, Genome analysis and anotation 

4. Nucleotide sequence and analysis, SNP Analysis, Gene Silencing 

5. Aligning Pairs of Sequences, Phylogenetic analysis, Measure Evolutionary Distance 

6. Protein Sequence Analysis 

7. Data mining for microarrays, RNA Analysis, Gene Ontology Enrichment in Microarray Data 

8. Docking and Drug Design, Drug Target ldentification 

9ldentifying Biomolecular Subgroups Using Attractor Metagenes 

10. Predicting Protein Secondary Struclure Using a Neural Network 

11. Exploring Genome-wide Differences in DNA Methylation Proliles 

12. Identifying Differentially Expressed Genes from RNA-Seq Data 

13. FExploring Prolein-DNA Binding Sites 

14. Nex1-Cieneration Sequencing data analysis, Working with llhumina Solexa Next-Cienerationm 

Sequencing Dala 

15. Performing a Melagenomie Analysis 

16. Working with Whole Cienome Data, Comparing Whole Genomes 

17. Analysis of a Protein F'amily 

18. Analyzing Synonynous nd Nonsyionyous Substitution Rates 

19. Investigating the virus strains: Reconstrueting the Origin and the Dillusion 

20. Predicting and Visualizing the Seccomdary Stuucture of RNA Sequences 
adnot Kuma Medku 
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21. Analyzing Ciene Expression Dnla, Gene Expression Prolile Analysis 
DSE 4P-BIOINFORMATICS AND MOLECULAR BIOLoGY Lab 2 credit 

Review work on the bioinformatics and molecular biology 

Course Outcomes: 
Atter conpletion of this course the student will be able to 
CO No. Cognitive 

Addresed | Addressed Level 
Course Outcomes: POs PSOs 

CO 1: Define and demonstrate the basic concepts in | PO 1,2 PSO2 R,U 
bioinformatics and molecular biology. 

CO 2: Apply various bioinformatics tools, analyse and | PO 2,4 PSO 2 Ap, An 

interprete various biological data. 

ldentily rescarch questions and design insilico | PO4.5 PSO 24 Ap.C CO 3: 

experiments 
| CO 4: Perform and solve the research problems. PO 5,6 PSO 2,5 Ap. C 

CO 5: Discuss the results and prepare scientific reports PSO 2,5 E, Ap PO 6 

R remembering, U= understanding, Ap=applying. An = analysing, E = evaluating, and C= creating 

Reference Books: 
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SEMESTER- VI 
Course name BIODIVERSITY AND WILD LIFE CONSERVATION 
Course code UGZOODSEOS 
Number of lectures 105 

Credits 6 

Marks 100 

New addition: 100% (Pink) Modifications: 0% (Green) Total Change: 100% 

Course Objectives: 
After completion of this course the student will be able to 

SI. No. Course Objectives: 

Remembers, understands the various issues related to biodiversity loss and conservation as 
well as status, conditions and conservation of forests and wildlife. 

2 Understand and apply the various tools used in field biology 
3 Compare and evaluate the pitfall/ trail / transect monitoring for abundance and diversity 

estimation. 

4 Prepare on complete report on excursion or field visit. 

DSE 5 T: Biodiversity and Wild life Conservation 4 credit 

1. Types of biodiversity, biodiversity and human welfare, mega diversity zones and biodiversity hot 

spots with special reference to India, problems and scales of biodiversity extinctions in time and 

space 
2. Diversity in bio-geographical regions of earth, fresh water and marine zones. 

3. Biodiversity indicators: Surrogate species. 
4. Concept of wildlife, values of wildlife, conservation ethics, importance of conservation, wildlife 

heritage of India, reasons for wildlife depletion in Indian context, Wild life strength, WPA (1972). 

8 class 

4 class 

1 class 

5 class 
5. Protected area concept Sanctuary, National Park, Biosphere reserve, Core Zone, Buffer Zone, 

Corridor concept, Extended corridor, Conflicted Zones, Conservation reserves. Animals on the 
basis of smallest, largest, types, distribution. 

6. Habitat, Distribution, Habits, Status, Threats and Conservation strategies (King cobra, White 
rumped vulture, Great Indian bustard, Sanghai deer, Nilgiri Tahr, Musk deer, Red panda, Snow 
leopard, Lion tailed macaca, Hollock gibbon). 

7. Concept of threatened fauna - IUCN calegories, lypes, nature and conscquences of threats to 

species diversity. 
8. Man-animal conflict (man-lcopard, man-clephant and nman-snake) - causes, examples and 

mitigation measures 

4 elass 

5 class 

5 class 

6 class 

Tiger reserves in India; Management challenges in Tiger reserve. Elephant 
9. Tiger conservalion 

Conservation and Gangetic Dolphin Conservation. 
10. JFM & Arabari model for conservatiom- key stone, flagship and umbrella species. Environnmental 

and conservation movements in ndia (Chipko novement, Silent Valley ctce.) 

4 class 

4 class 
11. Role of NGO's in wildlife conservation in lndia. Mode of coInservation action to be adopted. 

2 elass 
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DSE 5 P: BIODIVERSITY AND WILDLIFE CONSERVATION PRACTICAL (DSE P5) 
List of practicals 

2 credit 

1.Collection of water samples to identify zooplanktons to relate with major polential habilat ol 

gangetic dolphin. 

. Demonstration of basic equipment needed in wildlife studies use, care and maintenance 
(Binoculars, Global Positioning System, Various types of Cameras and lenses). 3. Familiarization and study of animal evidences in the field; Indirect evidences for identification ot animals through pug marks/ hoof marks/ scats/ pellet groups/ nest/ antlers etc. (in field trip 
excursion). 

4. Identification of skulls of mammals. 
. Pittall/ Trail/ transect monitoring for abundance and diversity estimation of mammals/ bird/ 

arthropods (in field trip/ excursion). 
6. Laboratory notebook submission. 
1.SubmiSSion of a complete report on excursion /field trip in any National forest/ Wild life sanctuary/ Reserve forest/ Biosphere reserve. 

Course Outcomes: 

After completion of this course the student will be able to CO No. Course Outcomes: PSOs 
Addressed Addressed 

POs Cognitive 
Level 

CO 1: | Define and understand the various issues related to | PO 
biodiversity loss and conservation as well as status, 
conditions and conservation of forests and wildlife. 

PSO 3 R U 

CO 2: |Understand and apply the various tools used in field | PO PSO 3,5 U, Ap 
biology 

CO 3: Compare and evaluate the pitfall/ trail transect PO 
monitoring for abundance and diversity estimation 

PSO 3,5 An, E 

CO 4: | Prepare complete report on excursion or field visit. PO PSO 3,5 C 

R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C= creating 

Reference Books 

Ananthakrishnan, T.N. (1989). Bioresources Ecology. Oxford and 1BH Publishing 
Balakrishnan, M. (2016). Wildlife Ecology and Conservation. The Scientific Publishers. 

Gaston, K.J. and Spicer, J.L. (2004). Biodiversity: An introduction. 2nd edition, Wiley. 
Jeffries, M.J. (2006). Biodiversity and Conservation. 2nd edition, Routledge. 

. Joshi, P.C. (2004). Biodiversity and Consevation. Aph Publishing Corporation. 

.Kumar, U. and Asija, M. (2004). Biodiversity: Principles and Conservation. 2 edition, Agrobios 

(India). 
Spicer, J.I. (2009). Biodiversity. The Rosen Publishing Group. 
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