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GENERIC ELECTIVE SUBJECTS (any one per semester in semesters 1-4)

« Entrepreneurship Development
+ Bioethics and Biosafety

+ Biotechnology and Human Welfare

+ Developmental Biology

SKILL ENHANCEMENT COURSES (any one per semester in semesters 3-4)

»  Molecular Diagnostics

+  Enzymology

. Industrial Fermentations

«  Drug Designing

e Basics of Forensic Science

DISCIPLINE CENTRIC SUBJECTS

+  Bioinformatics
« Animal Biotechnology
« Medical Microbiology

(any  two  per

°

semester  in
Animal Diversity [

Plant Diversity |

Animal Diversity 11

semesters

5-6)




Ecology and Em ronment Management
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2. To stugiyt)h}e_e_lifgpt of pH, temperature on the

B.Sc.(Hons.) Biotechnology I’ semester

Biochemistry & Metabolism(C1)
UNIT I

A . . - . . : a 1 1 ]

’ tfmno gc1ds & Prptems. .Structure & Function. Structure and properties of Amino acids, Types
fprotems and thelr- clqss1ﬁcat10n, Forces stabilizing protein structure and shape. Different Level

0 \s_tr‘uctur.al organization of proteins, Protein Purification. Denaturation and renaturation of

proteins. Fibrous and globular proteins.

Carbohydrat'es: Structure, Function and properties of Monosaccharides, Disaccharides and
Polysacchar}des. Homo & Hetero Polysaccharides, Mucopolysaccharides, Bacterial cell wall
polysaccharides, Glycoprotein’s and their biological functions

UNIT I1 (10 Periods)

Lipids: Structure and functions —Classification, nomenclature and properties of fatty acids,
essential fatty acids. Phospholipids, sphingolipids, glycolipids, cercbrosides, gangliosides,
Prostaglandins, Cholesterol.

Nucleic acids: Structure and functions: Physical & chemical propertics of Nucleic acids,
Nucleosides & Nucleotides, purines & pyrimidines.. Biologically important nucleotides, Double
helical model of DNA structure and forces responsible for A, B & Z — DNA, denaturation and
renaturation of DNA

(20 Periods)
e and classification of Enzymes. Holoenzyme, apoenzyme, Cofactors,
coenzyme, prosthetic groups. metalloenzymes, monomeric & oligomeric enzymes, activation
energy and transition state, enzyme activity. specific activity, common features of active sites,
enzyme specificity:  types & theories. Biocatalysts from extreme  thermophilic and
hyperthermophilic archaca and bacteria. Role off NAD', NADP™ FMN/FAD, coenzymes A,
Thiamine pyrophosphate. Pyridoxal phosphate,lipoic-acid, Biotin vitamin B12, Tetrahydrofolate

and metallic ions

UNIT III
Enzymes: Nomenclatur

UNIT IV (20 Periods)
Carbohydrates Metabolism: Reactions, energetics and regulation. Glycolysis: Fate of pyruvate
der acrobic and anaerobic conditions. Pentose phosphate pathway and its significance,
ogenolysis and glycogen synthesis. TCA cycle, Electron Transport Chain,
dation of fatty acids.

un
Gluconeogenesis. Glyce
Oxidative phosphorylation. f3-ox1

PRACTICALS

of any enzyme under optimum conditions.

1. To study activity . ons.
activity of salivary amylase enzyme.



Det'erlmination of - pH optima, temperature optima, Km value, Vmax value, Effect of
inhibitor (Inorganic phosphate) on the enzyme activity.

EsFimgtion of blood glucose by glucose oxidase method.
Principles of Colorimetry: (i) Verification of Beer's law, estimation of

protein. (i) To study relation between absorbance and % transmission.
6. Preparation of buffers.

1t

7. Separation of Amino acids by paper chromatography.
8. Qualitative tests for Carbohydrates, lipids and proteins
SUGGESTED READING

1. Berg, J. M., Tymoczko, J. L. and Stryer, L. (2006). Biochemistry. VI Edition. W.H Freeman
and Co.

Buchanan, B., Gruissem, W. and Jones, R. (2000) Biochemistry and Molecular Biology of
Plants.American Society of Plant Biologists.

. Nelson, D.L., Cox, M.M. (2004) Lehninger Principles of Biochemistry, 4th Edition, WH
Freeman and Company, New York, USA.

4. Hopkins, W.G. and Huner, P.A. (2008) Introduction to Plant Physiology. John Wiley and
Sons.

5. Salisbury, F.B. and Ross, C.W. (1991) Plant Physiology, Wadsworth Publishing Co. Ltd.

2.



CELL BIOLOGY(C2)

UNIT I
: (10 Periods)

Cell: ; . . ,
. I1'1tr0du_ct10.n and classification of organisms by cell structure, cytosol,
COIifllpl\Ei[rtmentahzatlon of eukaryotic cells, cell fractionation.

e 111 : . . . .
and Fleﬁbrane and Permeability: Chemical components of biological membranes, organization
transpoutl Mosaic Model, membrane as a dynamic entity, cell recognition and membrane

t.

UNIT II (15 Periods)

M.embrane Vacuolar system, cytoskeleton and cell motility: Structure and function of
mlqrotubules, Microfilaments, Intermediate filaments.

Endoplasmic reticulum: Structure, function including role in protein segregation.

Golgi complex: Structure, biogenesis and functions including role in protein secretion.

UNIT III (20 Periods)

Lysosomes: Vacuoles and micro bodies: Structure and functions
Ribosomes: Structures and function including role in protein synthesis.
Mitochondria: Structure and function, Genomes, biogenesis.
Chloroplasts: Structure and function, genomes, biogenesis

Nucleus: Structure and function, chromosomes and their structure.

(15 Periods)

UNIT 1V
Extracellular Matrix: Composition, molecules that mediate cell adhesion, membrane receptors
for extra cellular matrix, macromolecules, regulation of receptor expression and function. Signal

transduction. | ‘
Cancer: Carcinogenesis, agents promoting carcinogenesis, characteristics and molecular basis ot
cancer.
PRACTICALS

1. Study the effect of temperature and organic solvents on semi permeable membrane.

2. Demonstration of dialysis. .

3. Study of plasmolysis and de-plasmolysis. - |

4. Cell fractionation and determination of enzyme activity n organclles using sprouted seed

or any other suitable source.

Study of structure of any Prokaryotic and Eukaryotic cell. N o |
6. Microtomy: Fixation, block making, section cutting, double staining of animal tissues

like liver, oesophagus, stomach, pancreas, intestine, kidney, ovary, testes.

7 Cell division in onion root tip/ insect gonads. | |
8. Preparation of Nuclear, Mitochondrial & cytoplasmic fractions.

i

[



'SUGGESTED READING
1.

Karp, G. 2010. cey and Molecular Biology: Concepts and Experiments. 6th Edition. John
Wiley & Sons. Inc.

De Robertis, E.D.p. and De Robertis, E.M.F, 2006.. Cell and Molecular Biology. 8th
edition. Lippincott Williams and Wilkins, Philadelphia.

Cooper, G.M. and Hausman, R.E. 2009 The Cell: A Molecglar Approach. 5th edition.
ASMPress & Sunderland, Washington, D.C.; Sinauer Associates, MA.

. o Cell. 7th
4. Becker, W.M.. Kleinsmith, L.J., Hardin. J. and Bertoni, G. P..2009. The World of the Ce
edition. Pearson Benjamin Cummings Publishing, San Francisco.

2.

3.

.




Unit 1 : Introduction to environmental studies

. Ig/lultldisciplinary nature of environmental studies;
° c ' . nability a
ope and importance; Concept of sustainability and sustainable development.
(2 lectures)

Unit 2 : Ecosystems

° Whgt 1s an ecosystem? Structure and function of ecosystem; Energy flow in an ecosystem: food
chains, food webs and ecological succession. Case studies of the following ecosystems :
a) Forest ecosystem
b) Grassland ecosystem
c) Desert ecosystem
d) Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries)
(6 lectures)

Unit 3 : Natural Resources : Renewable and Non-renewable Resources

e Land resources and landuse change; Land degradation, soil erosion and desertification.

e Deforestation: Causes and impacts due to mining, dam building on environment, torests,
biodiversity and tribal populations.

e Water : Use and over-exploitation of surface and ground water, floods, droughts, conflicts over

water (international & inter-state).
e Energy resources : Renewable and non renewable energy sources, use of alternate energy

sources, growing energy needs, case studies.
(8 lectures)

Unit 4 : Biodiversity and Conservation

e Levels of biological diversity : genetic. species and ccosystem diversity; Biogeographic zonesot
[ndia; Biodiversity patterns and global biodiversity hot spots

e India as a mega-biodiversity nation: Fndangered and endemic species of India

e Threats to biodiversity : Habitat loss. poaching of wildlite, man-wildlife conflicts, biological
invasions: Conservation of biodiversity : In-situ and Exsitu conservation of biodiversity.

e [Ecosystem and biodiversity services: Ecological, economic, social, ethical, aesthetic and

Informational value.
(8 lectures)

Unit5S : Environmental Pollution

e Environmental pollution : types, Causes, effects and controls; Air, water, soil and noise

pollution
Nuclear hazards and human health risks

L]
e Solid waste management : Control measures of urban and industrial waste.
e Pollution case studies.
(8 lectures)

s & Practices

Unit 6 : Environmental Policie
layer depletion, acid rain and impacts on human

Climate change, global warming, 0zone
communities and agriculture



Environment Laws: En
Water (Prevention and
Act. International agre
Diversity (CBD).

vironment Protection Act; Air (Prevention & Control of Pollution) Act;
control of Pollution) Act; Wildlife Protection Act; Forest Conservation
ements: Montreal and Kyoto protocols and Convention on Biological

[ ] : . . . . .
Nature reserves, tribal populations and rights, and human wildlife conflicts in Indian context.

- (7 lectures)
Unit 7 : Human Communities and the Environment

Human population growth: Impacts on environment, human health and welfare.
Rf_:settlement and rehabilitation of project affected persons; case studies.
Disaster management : floods, earthquake, cyclones and landslides.
Environmental movements : Chipko, Silent valley, Bishnois of Rajasthan.

‘Environmental ethics: Role of Indian and other religions and cultures in environmental
conservation.

Environmental communication and public awareness, case studies (e.g., CNG vehicles in
Delhi).

(6 lectures)
Unit\8 : Field work

* Visitto an area to document environmental assets: river/ forest/ flora/fauna, etc.
* Visitto a local polluted site-Urban/Rural/Industrial/Agricultural.
* Study of common plants, insects, birds and basic principles of identification.
* Study of simple ecosystems-pond, river, Delhi Ridge, etc.
(Equal to 5 lectures)

Suggested Readings:

1. Carson, R. 2002. Silent Spring. Houghton Mittlin Harcourt.




coN o

10

1.
12.
13.
14.
15.

16.-

17.
18.
19.
20.

ffe, and Carl Ronald Carroll. Principles of Conservation
Associates, 2006.

: . 'S no more: the environmentql effects of dams (pp. 29-64). Zed Books.
MeNeill, John R. 2000 Something New Under the Sup: An Environmental History of the

undamentals of Ecology. Philadelphia: Saunders.
,C.P. & Brusseau, M.L. 2011 Envi

Rao, M.N. & Datta, A.K. 1987. Waste Water Treatment. Oxford and IBH Publishing Co. Pvt. Ltd.
Raven, P.H., Hassenzahl, D.M. & Berg, L.R. 2012. Environment. 8th edition. John Wiley & Sons.

Odum, E.P, Odum, H.T. & Andrews, J. 1971. F
Pepper, I.L., Gerba

Sodhi, N.S., Gibson, L. & Raven,
JohnWiley & Sons.

Thapar, V. 1998. Land of the Tiger: A Natural History of the Indian Subcontinent.
Warren, C. E. 1971. Biology and Water Pollution Control. WB Saunders.
Wilson, E. O. 2006. The Creation: An appeal to save life on earth. New York: Norton.

World Commission on Environment and Development. 1987. Our Common Future. Oxford
University Press.

P.H. (eds). 2013. Conservation Biology: Voices from the Tropics.




Generic Elective 1
DEVELOPMENTAL BIOLOGY

UNIT I:; Game

togenesis and Fertilizati
. er :
Detmmon. . tilization (10 Periods)

¢ N 1S 10 QR et > 3

Soerm pe & historical berspective of development Biology Gametogenesis —

Permatogenes;s. Oogenesis Fertilizati N .2 A

Different pune o p o Sonests Fertilization - Definition, mechanism, types of fertilization.
YPes ot eggs on the basis of yolk.

UN‘IT_ !l: Early embryonic development (20 Periods) Cleavage:
Dehnltlop, types, patterns & mechanism Blastulation: Process, types & mechanism
Gas_.trul.atlo'n:MoIphogcneticmovcments—epiboly,cmboly,extcnSion,invagination,convergence,
Sﬁ;lammatlon. Formation & differentiation of primary germ layers, Fate Maps incarly

ryos.

UNIT IIl: Embryonic Differentiation (20 Periods)
lefere'ntiation: Cell commitment and determination- the epigenetic landscape: a model of
detenlllllati011 and differentiation, control of differentiation at the level of genome, transcription
and post-translation level Concept of embryonic induction: Primary, secondary & tertiary
embryonic induction, Neural induction and induction of vertebrate lens.

UNIT IV: Organogenesis (10 Periods)
Neurulation, notogenesis. development of vertebrate cye. Fate of different primary germlayers
Development of behaviour: constancy & plasticity, Extra embryonic membranes, placenta in

Mammals.

PRACTICALS
I, Identification of developmental stages of chick and frog embryo using permanent mounts

2. Preparation of a temporary stamed mount of chick embryo
3. Study of'developmental stages of Anopheles.
4. Study of the developmental stages of Drosophila from stock culture/ photographs..
5. Study of different types of placenta.
SUGGESTED READING

1. Gilbert, S. F. (2006). Developmental Biology. VIII Edition, Sinauer Associates, Inc.,
Publishers. Sunderland. Massachusetts. USA. | )
2 Balinsky B.1. (2008). An introduction to Embryology. International Thomson Computer

Press. . . . .
Kalthoffu(;OOO)‘ Analysis of Biological Development, II Edition, MecGraw-Hill Professional




B.Sc Biotechnology (Hons.) Semester I1

MAMMALIAN PHYSIOLOGY/(C3)

acids. Composition of bile, Saliva, Pancreatic, gastric and intestinal juice

ici?{)lratlon: Exchange of gases, Transport of O, and CO,, Oxygen dissociation curve, Chloride

UNIT II: Circulation (15 Periods)

Composi.tion of blood, Plasma proteins & their role, blood cells, Haemopoisis, Mechanism of
coagulation of blood.

E/Iechanism of working of heart: Cardiac output, cardiac cycle, Origin & conduction of heart
eat.

UNIT III: Muscle physiology and osmoregulation (15 Periods)
Structure of cardiac, smooth & skeletal muscle, threshold stimulus, All or None rule, single
muscle twitch, muscle tone, isotonic and isometric contraction, Physical, chemical & electrical
events of mechanism of muscle contraction.

Excretion: modes of excretion, Ornithine cycle, Mechanism of urine formation.

UNIT IV: Nervous and endocrine coordination (15 Periods)
Mechanism of generation & propagation of nerve impulse. structure of synapse, synaptic
conduction, saltatory conduction, Neurotransmitters




Mechanism of action of hormones (insulin and steroids)

Different endocrine glands— Hypothalamus, pituitary, pineal, thymus, thyroid, parathyroid and
adrenals, hypo & hyper-secretions.

PRACT[CALS

Finding the coagulation time of blood
Determination of blood groups
Counting of mammalian RBCs
Determination of TLC and DLC
Demonstration of action of an enzyme
6. Determination of Haemoglobin

W N —

P

SUGGESTED READING

I. Guyton, A.C. & Hall, J.E. (20006). Textbook of Medical Physiology. X1 Edition. Hercourt Asia
PTE Ltd. /W.B. Saunders Company:.

2. Tortora, G.J. & Grabowski, S. (2006). Principles of Anatomy & Physiology. X1 Edition. John
wiley & sons,Inc.




PLANT ANATOMY AND PHYSIOLOGY
(C4)

UNIT I: Anatomy (10 Periods)
The shoot and root apical meristem and its histological organization, si

Permanent tls.sues, primary structure of shoot & root, secondary growth, growth rings, leaf
anatomy (dorsi-ventral and isobilateral leaf)

UNIT II: Plant water relations and micro & macro nutrients (12 Periods)
_Plan't water relations: Importance of water to plant life, diffusion, osmosis, plasmolysis,
1m.b1b1t10n, guttation, transpiration, stomata & their mechanism of opening & closing.

MIEJI‘Q & macro nutrients: criteria for identification of essentiality of nutrients, roles and
deficiency systems of nutrients, mechanism of uptake of nutrients, mechanism of food transport

UNIT III: Carbon and nitrogen metabolism (20 Periods)
Photosynthesis- Photosynthesis pigments, concept of two photo systems, photphosphorylation,
calvin cycle, CAM plants, photorespiration, compensation point

Nitrogen metabolism- inorganic & molecular nitrogen fixation, nitrate reduction and ammonium
assimilation in plants.

UNIT IV: Growth and development (18 Periods)
Growth and development: Definitions, phases of growth, growth curve, growth hormones
(auxins, gibberlins, cytokinins, abscisic acid. cthylene)




Physiological role and modc of
of photo-periodism and ve

action, seed dormancy and seed germination, concept

rnalization
PRACTICALS
l. Preparation of stained mounts of an

atomy of monocot and dicot’s root, stem &
leaf.
Demonstration of plasmolysis by 7radescantia leal pecel.
Demonstration of opening & closing of stomata
Demonstration of guttation on leal tips of grass and garden nasturtium,
Separation of photosynthetic pigments by paper chromatography.
6. Demonstration of acrobic respiration.
Preparation of root nodules from a leguminous plant.

SUGGESTED READING

l.
2
3.
4

0.

Dickinson, W.C. 2000 Integrative Plant Anatomy. Harcourt Academic Press, USA.

- Esau, K. 1977 Anatomy of Sced Plants. Wiley Publishers.

Fahn, A. 1974 Plant Anatomy. Pergmon Press, USA and UK.

- Hopkins, W.G. and IHuner, P.A. 2008 Introduction to Plant Physiology. John Wiley

and Sons.

- Mauscth, J.D. 1988 Plant Anatomy. The Benjammin/Cuammings Publisher, USA.

th
Nelson, D.L., Cox, M.M. 2004 [.chninger Principles of Biochemistry, 4

cdition, WL Freeman and Company, New York, USA.

- Salisbury, F.B. and Ross, C.W. 1991 Plant Physiology, Wadsworth Publishing Co.

Ltd.

th

- Taiz, L. and Zciger, 11 2006 Plant Physiology. 4 cdition, Sinaucr Associates Ine
MA, USA



AECC 2: English Communication

1. Introduction: Theory of Communication, Types and modes of
Communication
2, Language of Communication:

Verbal and Non-verbal
(Spoken and Written)
Personal, Social
and BusinessBarriers and

Strategies
Intra-personal, Inter-personal and Group communication

3. Speaking Skills:



oS

MonologueDialogue
Group Discussion
Effective Communication/ Mis- CommunicationInterview
Public Speech
4, Reading and Understanding
Close Reading Comprehension

Summary Paraphrasing Analysis
and Interpretation

Translation(from Indian language to English and vice-versa)
Literary/Knowledge Texts

5. Writing Skills
Documenting
Report Writing
Making notes
Letter writing

Recommended Readings:

1. Fluency in English - Part 11, Oxford University Press, 2006.
2. Business English, Pearson, 2008.
3. Language, Literature and Creativity, Orient Blackswan, 2013.
4. Language through Literature (forthcoming) ed. Dr. Gauri Mishra, Dr
Ranjana Kaul,
Dr Brati Biswas



GENERIC ELECTIVE 2
BIOTECHNOLOGY AND HUMAN WELFARE

U
Inl(;g;['trl | ‘ . ‘ (10 Periods)

) y: prote.m' cngineering; enzyme and polysaccharide synthesis, activity and secretion,
alcohol and antibiotic formation.

XNIT . (10 Periods)
grlcglture. N2 ﬁ)_(atlpn: transfer of pest resistance genes to plants; interaction between plants
and microbes; qualitative improvement of livestock.

UNI_T 11 o (15 Periods)

Environments: ¢.g. chlorinated and non-chlorinated organ pollutant degradation; degradation of
hydrocarbons and agricultural wastes, stress management, development of biodegradable
polymers such as PHB..

UNIT 1V (12Periods)
Eorensw science: e.g. solving violent crimes such as murder and rape; solving claims of
paternityand theft etc. using various methods of DNA finger printing.

UNIT V (13 Periods)
Health: e.g. development of non-toxic therapeutic agents, recombinant live vaccines, gene

therapy, diagnostics, monoclonal in E.coli, human genome project.

PRACTICALS

(Wherever wet lab experiments are not possible the principles and concepts can be
demonstratedthrough any other material or medium including videos/virtual labs etc. )
Perform of ethanolic fermentaion using Baker’s yeast

Study of a plant part infected with a microbe

To perform quantitative estimation of residual chlorine in water samples
Isolation and analysis of DNA from minimal available biological samples
Case studies on Bioethics (any two)

Sﬂ:hb)[\)»——




B.Sc (Hons.) Biotechnology Semester
11

GENETICS(C5)

UNIT 1 (12 Periods) .

Introduction: Historical developments in the field of genetics. Organisms suitable for genctic
experimentation and their genetic significance. ,
Cell Cycle: Mitosis and Meiosis: Control points in cell-cycle progression in yeast. R()l'c of
meiosis in life cycles of organisms




Mendelian genetics : Mendel’s eXperimental design, monohybrid, di-hybrid and tri hybrid crosses,
Law of segregation & Principle of independent assortment. Verification of segregates by test and
back crosses, Chromosomal theory of inheritance, Allelic interactions: Concept of dominance,
fecessiveness, incomplete dominance, co-dominance, semi-dominance, pleiotropy, multiple allele,
pseudo-allele, essential and lethal genes, penetrance and expressivity.

UNIT II (18 Periods)
Non gllelic Interactions: Interaction producing new phenotype complementary genes, epistasis
(dominant & recessive); duplicate genes and inhibitory genes.

C111'01]19301ne and genomic organization: LEukaryotic nuclear genome nucleotide sequence
composition —unique & repetitive. DNA, satellite DNA. Centromere and telomere DNA
sequences, middle repetitive Sequences- VNTRs & dinucleotide repeats, repetitive transposed
sequences- SINEs & LINEs, middle repetitive multiple copy genes, noncoding DNA.

Genetic organization of prokaryotic and viral genome.

Structure and characteristics of bacterial and cukaryotic chromosome, chromosome morphology,
concept of euchromatin and heterochromatin. packaging of DNA molecule into chromosomes,
chromosome banding pattern, karyotype, giant chromosomes, one gene one polypeptide
hyp_othesis, concept of cistron, exons, introns, genetic code, gene function.

UNIT I11 (15 Periods)
Chromosome and gene mutations: Definition and types of mutations, causes of mutations, Ames
test for mutagenic agents, screening procedures for isolation of mutants and uses of mutants,
variations in chromosomes structure - deletion, duplication, inversion and translocation
(reciprocal and Robertsonian), position effects of gene expression, chromosomal aberrations in
human beings, abonormalitics - Ancuploidy and Luploidy.

Sex determination and sex linkage: Mechanisms of sex determination, Environmental factors and
sex determination, sex differentiation, Barr bodics. dosage compensation, genetic balance theory,
Fragile-X-syndrome and chromosome, sex influenced dominance, sex limited gene expression,
sex linked inheritance.

UNIT IV (15 Periods)
Genetic linkage, crossing over and chromosome mapping: Linkage and Recombination of genes

in a chromosome crossing over, Cytological basis of crossing over, Molecular mechanism of
crossing over, Crossing over at four strand stage, Multiple crossing overs Genetic mapping,.

Extra chromosomal inheritance: Rules of extra nuclear inheritance, maternal cffects, maternal
inheritance, cytoplasmic inheritance, organclle heredity, genomic imprinting,

Evolution and population genetics: In breeding and out breeding, Hardy Weinberg law
(prediction, derivation), allelic and genotype frequencies, changes in allelic frequencies, systems
of mating, evolutionary genctics, natural selection.
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