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Shei Guru Ram Rai University

Department of Biotechnology

Code |Course Content Ll |r | ]
semester | '
;eBT(‘ 101 Riochemistry and Metabolism 4 D P
HBTL 101 Lab course based on course HBTC 10] () g 3
TC 102 Cell Biology '
:gTL 102 Lab course based on course HBTC 102 0 R R
HBTG 103 |Generic Llective-Developmental Biology 4 p M
HBTL 103 Lab course based on course HBTG 103 oR R
AECC Environmental Science/ 40
103 [ English / MIL Communication
101 102, Total  Credits=22
Code Course Content P [T
Semester 11 _
HBTC 201 Mammalian Physiology 4D 4
HBTL 201 [ ab course based on course HBTC 201 0 R 2
HBTC 202 [Plant Physiology 4 0 4
HBTL 202 Lab course based on course HHBTC 202 0 P 2
HBTG 203 [Generic Elective-Entreprencurship 4 D 4
h)evelgpment
HBTL 203 [Lab course based on course HBTG 203 0 p 2
AECC [Environmental Science/English/MIL 4 0 4
201/202/203  Communication
‘ Total  Credits=22
L IP T
j 4 0 H
HBTC 301 opk b
k 4 0 B
ourse HBTC 302 0 b
4 0 H
ourse HBTC 303 op b
cs and Biosafety 40 b
se HBTG 304 0op b
- 4 0 H
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Shri Guru Ram Rai University Department of Biotechnology

HBTG 404 Generie Elective-Biotechnology and Human n M

Wellare
HBTL 404 Lab course based on course HBTG 404 0 12 2
HBTS Skill enhancement course- 4 1o
405 Enzymology Any one
496 Drug Dcsigning

Total  Credits=28

Code | Course Content [LTe Tr
Semester V
HBTC 501 Bioprocess technology 0
HBTL 501 Lab course based on course HBTC 501 0 (2 |2
HBTC 502 Recombinant DNA Technology 4 [0 |4
HBTL 502 Lab course based on course HBTC 502 0 12 2
HBTD 503 Animal Diversity-] 4 [0 |4

504 Animal Biotechnology Any one
Ecology and Environment
505 Management

HBTL Lab course based on course HBTD 0|12 2
503/504/505 503/504/505 (Any one)
HBTD 506 Plant Diversity | 4 10 4

507 Plant Biotechnology
508 Bioinformatics
HBTL Lab course based on course HBTD 0 [2 |2
506/507/508 | 506/507/508 (Any one)
: 'L : Total Credits=24

DN
Eer 0

TC 601 02 P

! 4 [0 4

I'C 602 0|2 2

4 10 4

Any one

02 2

L 4 10 |4

022

24
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Shri Gure Ram Ral University Department of Biotechnology

UNIT I: Introduction to Biochemistry (10 Periods)

A historical prospective. Amino acids & Proteins: Structure & Function. Structure and properties of

Amino acids, Types of proteins and their classification, Forces stabilizing protein structure and

shape. Different Level of structural organization of proteins, Protein Purification. Denaturation and

renaturation of proteins. Fibrous and globular proteins.

Carbohydrates:  Structure, Function and propertiecs of Monosaccharides, Disaccharides and

Polysaccharides. Homo & Hetero Polysaccharides, Mucopolysaccharides, Bacterial cell wall
polysaccharides, Glycoprotein’s and their biological functions.

UNIT I (10 Periods)

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

Cholesterol. Nucleic acids: Structure and functions: Physical & chemical properties 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.

eS, monomeric & oligomeric enzymes, activation energy
 activity, common features of active sites, enzyme
reme thermophilic and hyperthermophilic archaea
FMN/FAD, coenzymes A, Thiamine pyrophosphate,
n B12, Tetrahydrofolate and metallic ions.

ind regulation. Glycolysis: Fate of pyruvate under
hway and its significance, Gluconeogenesis,
lectron Transport Chain, /OXidative
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4. Estimation of blood glucose by glucose oxidase method.

5. Principles of Colorimetry: (i) Verification of Beer's law, estimation of protein, (ii) To study
relation between absorbance and % transmission.

6. Preparation of buffers.

7. Separation of Amino acids by paper chromatography.

8. Qualitative tests for Carbohydrates, lipids and proteins

SUGGESTED READING

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

2. Nelson, D.L., Cox, M.M. (2004) Lehninger Principles of Biochemistry, 4th Edition, W11
Freeman and Company, New York, USA.

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

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

CELL BIOLOGY
CODE: HBTC-102

inisms by cell structure, cytosol, compartmentalization of
embrane and Permeability: Chemical components of

Mosaic Model, membrane as a dynamic entity, cell

F
tility: Structure and function of microtubules,

ulum: Structure, function including role in
functions including role fin \protein
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7. Cell division in onion root tip/ insect gonads.
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Shri Guru Ram Rai Univer sity Department of Biotechnology

UNIT IV (15 Periods)

basis of 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 in organelles using sprouted seed or
any other suitable source,

5. Study of structure of any Prokaryotic and Eukaryotic cell,

6. Microtomy: Fixation, block making, section cutting, double staining of animal tissues like
liver, oesophagus, stomach, pancreas, intestine, kidney, ovary, testes.

‘of Nuclear, Mitochondrial & cytoplasmic fractions.
Biology: Concepts and Experiments, 6th Edition.

-F. 2006. Cell and Molecular Biology. 8th
s, Philadelphia.

. The Cell: A Molecular Approach. 5th
hington, D.C.; Sinauer Associates, MA.,

- J. and Bertoni, G. P. 2009, The World of the Cell.
Pul ] ng, San Francisco.
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DEVELOPMENTAL BIOLOGY
SEMESTER-1 (HBTG-103)

UNIT I: Gametogenesis and Fertilization (10 Periods)

Definition, scope & historical perspective  of development  Biology, Gametogenesis—
Spermatogenesis, Oogenesis Fertilization - Definition, mechanism, types of fertilization. Different
types of eggs on the basis of yolk.

UNIT II: Early embryonic development (20 Periods)

Cleavage: Definition, types, patterns & mechanism Blastulation: Process, types & mechanism
Gastrulation: Morphogenetic movements— epiboly, emboly, extension, invagination, convergence,
de-lamination. Formation & differentiation of primary germ layers, Fate Maps in early embryos,
UNIT HI: Embryonic Differentiation (20 Periods)

Differentiation: Cell commitment and determination- the epi genetic landscape: a model of
determination 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 1IV: Organogenesis (10 Periods)
Neurulation, notogenesis, development of vertebrate eye. Fate of different primary germlayers
Develapmsgmfbghamw. constancy &‘p‘lasticity, Extra embryonic membranes, placenta in

cand frog embryo using permanent mounts
 chick embryo

Sophila from stock culture/ photographs..

I Edition, Sinauer

national Thomson Computer

Scanned with CamScanner



Department of Biotechnology

Shri Guru Ram Rai University

. osystem; Energy flow in an ecosystem:
structure and function of e studies of the following ecosystems :

" s food webs and ecoloiclsuccession.C2se
Forest ecosystem
;; Grassland ecosystem
Desert ecosystem

Hy:ﬂﬂdm:mﬂeﬂhmﬁkms

resources mwmmmemnmmmm
: ::m;:udmu»mmmummmmfms
WIJMMﬂM water, floods, droughts, conflicts
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L gin 3 - - ‘
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4 non renewable energy sources, use of alternate energy
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Shd Gurn Ram Rad University Department of Blotechnology

+ Eovwonment Laws: Evironment Protection Act; Alr (Prevention & Control of Pollution) Act;
Water (Prevention and control of Pollution) Act; Wildlife Protection Act; Forest Conservation
Act. International agreements: Montreal and Kyoto protocols and Convention on Biologic al
Diversity (CBD).

* Nature reserves, tribal populations and rights, and human wildiife conflicts in Indian context.

(7 lectures)
Unit 7 : Human Communities and the Lnvironment

+  Human population growth: Impacts on environment, human health and welfare,

«  Resettlement and rehabilitation of project atfected 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.
*  Envionmental communication and public awareness, case studies (e.g., CNG vehicles in
Delhv).
(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 Sikent Spring. Houghton Mifflin Harcourt.

: 3 Cadgl, M, & Cuha, R. 1993. This Fissured Land: An Ecological History of India. Univ, of California Press.
3 Glewson, B.and Low, N. (eds.) 1999. Global Ethics and Environment, London, Routledge.

B ‘.‘_'__ k, P.H. 1993. ¥ ;;_ri,é.;_q':*é,_‘w itute for Studies in Dev., Environment & Security,

4 Cart Re mmmudcmbnwm ‘

ats from India's Himalaya dams, Science, 339: 36-37.
mental effects of dams (pp. 29-64). Zed Books.
F the Sun: An Environmental Mistory of the Twentieth

ntals of Ecology. Philadelphia: Saunders.

Env rental and Pollution Science. Academic Press.
tment, Oxford and IBH Publishing Co. Py, Ltd.

vental law and policy in India. Tripathi 1992,
8 ble development. oup

e

al Science and Conservation, 5. Chand
Voices from the Tropics. John
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MAMMALIAN PHYSIOLOGY

UNIT I: Digestion and Respiration (15 Periods)

Digestion: Mechanism of digestion & absorption of carbohydrates, Proteins, Lipids and nucleic
acids. Composition of bile, Saliva, Pancreatic, gastric and intestinal juice,

Respiration: Exchange of gases, Transport of 02 and CO2, Oxygen dissociation curve, Chloride
shift.

UNIT H: Circulation (15 Periods)

Composition of blood, Plasma proteins & their role, blood cells, Haemopoisis, Mechanism of
coagulation of blood. Mechanism of working of heart: Cardiac output, cardiac cycle, Origin &
conduction of heart beat.

UNIT I11: Muscle physiology and osmoregulation (15 Periods)

Structure of cardiac, smooth & skeletal muscle, threshold stimulus, All or None rule, single

i : 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)

i -

neration & propagation of nerve impulse, structure of synapse, synaptic
ry conduction, Neurotransmitters Mechanism of action of hormones

lamus, pituitary, pineal, thymus, thyroid, parathyroid

¥

cal Physiology. X1 Edition. Hercourt Asia

tomy & Phys ology. XI Edition. John
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PLANT PHYSIOLOGY
CODE: HBTC-202

UNIT I: Anatomy (10 Periods)

The shoot and root apical meristem and its histological organization, simple & complex
permanent tissues, primary structure of shoot & root, secondary growth, growth rings, leaf
anatomy (dorsi-ventral and isobilateral leaf)

UNIT I1: Plant water relations and micro & macro nutrients (12 Periods)

Plant water relations: Importance of water to plant life, diffusion, osmosis, plasmolysis,

imbibition, guttation, transpiration, stomata & their mechanism of opening & closing. Micro &

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 I11: 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, ethylene)

Physiological role and mode of action, seed dormancy and seed germination, concept of

on

10(0

and garden nasturtium.
r chromatography.

rt Academic Press, USA.

ology. John Wiley and Sons.

Publishgr, USA.
' lemistry, -

edi "on’ W.H.
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e -

UNIT1
INTRODUCTION (10 Periods)

Meaning, Needs and Importance of Entreprencurship, Promotion of entrepreneurship, Factors
influencing entreprencurship, Features of a successful Entrepreneurship.

UNIT I
ESTABLISHING AN ENTERPRISE (12 Periods)

Forms of Business Organization, Project Identification, Selection of the product, Project formulation,
Assessment of project feasibility.

UNIT 111

FINANCING THE ENTERPRISE (15 Periods)

Importance of finance / loans and repayments, Characteristics of Business finance, Fixed capital
management: Sources of fixed capital, working capital its sources and how to move for loans,
Inventory direct and indirect raw materials and its management.

ENT (13 Periods)

g ’a-, Pr»_oduct management — Product line, Product mix,

search and Importance of survey, Physical Distribution and

ONAL BUSINESS (10 Periods)

product, Selection of a market for international
L for exports,

repared and submitted.

!

Management, Sultan Chand & Sons.
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GENETICS
CODE: HBTC-301

UNIT I (12 Periods)

Introduction: Historical developments in the field of genetics. Organisms suitable for genetic
‘- experimentation and their genetic significance. Cell Cycle: Mitosis and Meiosis: Control points in
| cell-cycle progression in yeast. Role of meiosis in life cycles of organisms. Mendeljan 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, recessiveness,
incomplete dominance, co-dominance, semi-dominance, pleiotropy,
essential and lethal genes, penetrance and expressivity.
UNIT 11 (18 Periods)

multiple allele, pseudo-allele,

Non allelic interactions: Interaction producing new phenotype complementary genes, epistasis

(dominant & recessive), duplicate genes and inhibitory genes.
mﬂdmm’gﬂmmn. Eukaryotic nuclear genome nucleotide sequence
~ composit w&mﬁw DNA, satellite DNA. Centromere and telomere DNA
- sec nce! , petitive se quences- VNTRs & dinucleotide repeats, repetitive transposed
- SINEs & LI | 2petitive multiple copy genes, noncoding DNA.
ryotic and viral genome.

dal and eukaryotic chromosome, chromosome morphology,
omatin. packaging of DNA molecule into chromosomes,
s glant chromosomes, one gene one polypeptide hypothesis,

code, gene function.

s of mutations, causes of mutations, Ames test
ion of mutants and uses of mutants, variations in
version and translocation (reciprocal and

mal aberrations in human beings,

nination, Environmental factors and sex
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.-_' over, Crossing over at four strand stage, Multiple crossing overs Genetic mapping. Extra
B chromosomal inheritance: Rules of extra nuclear inheritance, maternal effects, maternal inheritance,
B cytoplasmic inheritance, organelle heredity, genomic imprinting. Evolution and population genetics:
| In breeding and out breeding, Hardy Weinberg law (prediction, derivation), allelic and genotype

‘ frequencies, changes in allelic frequencics, systems of mating, evolutionary genetics, natural

| selection.

PRACTICALS
1. Permanent and temporary mount of mitosis.
2. Permanent and temporary mount of meiosis.
3. Mendelian deviations in dihybrid crosses
4. Demonstration of - Barr Body -Rhoeo translocation.
3. Karyotyping with the help of photographs
6. Pedigree charts of some common characters like blood group, color blindness and PTC tasting.
7. Study of polyploidy in onion root tip by colchicine treatment.

SUGGESTED READING

1. Gardner, E.J., Simmons, M.J., Snustad, D.P. (2006). Principles of Genetics. VIII Edition
John Wiley & Sons.

2. Snustad, D.P., Simmons, M.J. (2009). Principles of Genetics, V Edition. John Wiley and Sons Inc.
3. Klug, W.S., Cummings, M.R., Spencer, C.A. (2009). Concepts of Genetics. IX Edition.
Benjamin Cummings.
4. Russell, P. J. (2009). Genetics- A Molecular Approach. 11l Edition. Benjamin Cummings.
fiths, A.J.] .R., Lewontin, R.C. and Carroll, S.B. IX Edition. Introduction to

 HBTC-302

icrobiology.

 taxonomy, criteria used including molecular

Prokaryotic and Eukaryotic cells,
anisms eg. Bacteria, Algae, Fungi,

ories of micro-organisms,

h and continuous culture,
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sporulation in bacteria,

UNIT IV (20 Periods)
Control of Microorganisms: By physical, chemical and chemotherapeutic Agents

Water Microbiology: Bacterial pollutants of water, coliforms and non coliforms Sewage

composition and its disposal.
Food Microbiology: Important microorganism in food Microbiology: Moulds, Yeasts, bacteria,

Major food born infections and intoxications, Preservation of various types of foods. Fermented

Foods.
PRACTICALS
1. Isolation of bacteria & their biochemical characterization.
2. Staining methods: simple staining, Gram staining, spore staining, negative staining,
hanging drop.
3. Preparation of media & sterilization methods, Methods of Isolation of
bacteria from different sources.
4. Determination of bacterial cell size by micrometry.
5. Enumeration of microorganism - total & viable count.

1. Alexopoulos CJ, Mims CW, and Blackwell M. (1996). Introductory Mycology. 4 th edition. John
2. | Lc er MJ and Gol DA. (2005). Modern Food Microbiology. 7thedition, CBS

gy. 2nd edition. Affiliated East Western Press. th
J. (2009). Brock Biology of Microorganisms. 12

(1993). Microbiology. 5th edition. McGraw Hill Book

th
and Painter PR. (2005). General Microbiology. 5 edition.
Microbiology: An Introduction. 9 th edition. Pearson

(2008). Prescott, Harley and Klein's
ation.

whorse projection and Wedge
sother type. Conformation:
Lnd and cyclohexane.
e '__";

Scanned with CamScanner



Department of Biotechnology
Shri Guru Ram Rai University ep

isomerism, Cis-Trans and F/ Z notation along with
activity, specific and molar

CIP rules for geometrical isomers. Optical

; rotation,  chirality, enantiomerism,
Jsomerism:  Optical

merism, racemic mixtures and their resolution by salt formation method. Relative and

i 150
e rbohydrates (difference

absolute configuration: D /'L nomenclature system for configuration of ca

between d/1 and D/L notations). Threo and Erythro designation. R and Sconfiguration (upto two

chiral centres).

UNIT 11 (10 periods)

Alkenes and Alkynes: Hydrogenation, addition of halogens, Hydrohalogenation (Markovnikov’s
and anti-Markovnikov’s addition), hydration, hydroxylation (cis and trans),
oxymemmxiondemercuration, hydroboration-oxidation, ozonolysis. Reactivity of alkenes vs
alkynes. Aldehydes and ketones: (formaldehyde, acetaldehyde, benzaldehyde, acetone) Addition of
sodium bisulphite, hydrogen cyanide and alcohols. Addition- elimination reactions with ammonia
and its derivatives Name reactions: Aldol, cross Aldol, Claisen, Knoevengel, Cannizzaro, cross

C"' 3 l’ g

b 1

enation of alkanes, allylic compounds and alkylbenzenes.

allyl and benzyl halides — substitution of halogen by some
~and SN2 reactions (stereochemistry, nature of substrate.
onium chloride: Replacement of diazo group Alcohols,
hydrogen, replacement of hydroxyl group in alcohols
> acid derivatives: Hydrolysis Ethers: Cleavage by HI

compounds): General mechanism of electrophilic

ion, Friedel Crafts alkylation and acylation),

ytzeff™s rule), vicinal dihalides

um salts (Hofmann'’s elimination).
elimination vs substitution.
ate, potassium dichromate
, catalytic dehydrogenation

( retraa
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potassium permanganate, sodium hypoiodite (lodoform reaction) and Baeyer-Villiger oxidation

Reductions Aldeydes and Ketones: Catalytic hydrogenation, reduction with sodium borohydride,

lithium aluminium hydride, Clemmensen, Wollf-Kishner Carboxylic acids and their derivatives:
Lithium aluminium hydride, sodium-ethanol and Rosenmund reduction. Nitro compounds: Acidic,
alkaline and neutral reducing agents, lithium aluminium hydride and electrolytic reduction.

PRACTICALS:

I Purification of organic compounds by erystallization using the following solvents: (a) Water
(b) Alcohol

2. Determination of the melting points of organic compounds (by Kjeldahl method

and electrically heated melting point apparatus),

3. Determination of optical activity by using polarimeter Organic preparations: Carry out the

following preparations using 0.5 - | g of starting compound. Recrystallize the product and
determine the melting point of the recrystallized sample,

4. To prepare acetanilide by the acetylation of aniline.

5. To prepare p-bromoacetanilide,
6. Benzolyation of aniline or f-naphthol by Schotten-Baumann reaction
*f'-f,,»,f drolysis of benzamide or ethyl bezoate.

of one the following compounds: acetone, ethyl methylketone,
, benzaldehyde.
using alkaline potassium permanganate.
W.G.; Tatchell, A.R. Practical OrganicChemistry,

ganic Chemistry, Longman, London & New York.
¢ Practical Chemistry, Universities Press,
B.S.

Education.

inds; Wiley: London, 1994,
and Sons,
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BIOET IHCS & BIOSAFETY

CODE: l_-_lBTg-304
UNIT-I (15 Periods) |
Introduction t0 Indian Patent Law. World Trade Organization and its related intellectual property
provisions. Intellectual/Industrial property and its lega

development. Patenting in Biotechnology, economic, ethical and depository considerations.

UNIT 11 (20 Periods) '
Selection of a product, line, design and development processes, economics on

mqwoment, stock the product and release the same for making etc. The basic
d for a given product feasnblhty of its productnon under given

| protection in research, design and

EntrepreneurshiP3

ds concerning biotechnology. Introduction to ‘

y Practices (GLP) and Good Manufacturing \

y industry in India
vith emphasis on ethical issues.

Gupta, S.S. Khanka, Sultan Chand

al Pyt Ltd.
0gy, New age

utic products. Propionic acid,
' , butanol,
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UNIT II (15 Periods)

Microbial products of pharmacological interest, steriod fermentations and transformations. Over
production of microbial metabolite, Secondary metabolism — its significance and products. Metabolic
engineering of secondary metabolism for highest productivity. Enzyme and cell immobilization
techniques in industrial processing, enzymes in organic synthesis, proteolytic enzymes,
enzymes, glucose isomerase, enzymes in food technology/organic synthesis,

UNIT III (13 Periods)

Purification & characterization of proteins, Upstream and downstream processing,

hydrolytic

solids and
liquid handling. Distribution of microbial cells, centrifugation, filtration of fermentation broth, ultra

centrifugation, liquid extraction, ion-exchange recovery of biological products, Experimental model
: for design of fermentation systems, Anacrobic fermentations.
UNIT 1V (20 Periods)

Rate equations for enzyme kinetics, simple and complex reactions. Inhibition kinetics; effect of pH
and temperature on rate of enzyme reactions. Mathematical derivation of growth kinetics,

mathematical derivations of batch and continuous culture operations; single stage CSTR; mass
L | transfer in aerobic fermentation; resistances encountered; overall mass transfer co-efficient (Ka)
' -:"__ >rmit ‘actors depending on scale up principle and different methods of scaling up. Metabolic

h and continuous fermenter,
f growth kinetics.
olite from a bacterial culture,

hydrolytic activity (protease/peptidase/glucosidaseetc.)

Ist edition. Wiley Eastern Limited.
A textbook of Industrial Microbiology.

Macmillan India Limited. nd
of Fermentation Technology. 2
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or monoclonal antibodies in enzymes immuno assays. Applications of enzyme immunoassays
in diagnostic microbiology

UNIT II (15 Periods)

Molecular methods in clinical microbiology: Applications of PCR, RFLP, Nuclear hybridization
methods, Single nucleotide polymorphism and plasmid finger printing in clinical microbiology
Laboratory tests in chemotherapy: Susceptibility tests: Micro-dilution and macro-dilution broth
procedures. Susceptibility tests: Diffusion test procedures. Susceptibility tests: Tests for bactericidal
activity. Automated procedures for antimicrobial susceptibility tests.

UNIT III (18 Periods)

Automation in microbial diagnosis, rapid diagnostic approach including technical purification
and standardization of antigen and specific antibodies. Concepts and methods in idiotypes.
Antiidiotypes and molecular mimicry and receptors. Epitope design and applications.
Immunodiagnostic tests. Immuno florescence. Radioimmunoassay.

UNIT IV (12 Periods)

GLC, HPLC, Electron microscopy, floweytometry and cell sorting, Transgenic animals,

le the principles and concepts can be demonstrated
videos/virtual labs etc.)

to study antibiotic sensitivity of a bacterial Culture.
/idal test)

0id, Malaria, Dengue)

iniques, Keith Wilson and John Walker

3
"
’g
ot
L
g y
ki
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BASICS OF FORENSIC SCIENCE
CODE: HBTS-307

Unit 1 (15 Periods)

Introduction and principles of forensic science, forensic science laboratory and its organization and
service, tools and techniques in forensic science, branches of forensic science, causes of crime, role
of modus operandi in criminal investigation. Classification of injuries and their medico-legal aspects,
method of assessing various types of deaths.

Unit 11 (15 Periods)

Classification of fire arms and explosives, introduction to internal, external and terminal ballistics.
Chemical evidence for explosives. General and individual characteristics of handwriting,
examination and comparison of handwritings and analysis of ink various samples.

Unit I1I (15 Periods)

Role of the toxicologist, significance of toxicological findings, Fundamental principles of
fingerprinting, classification of fingerprints, development of finger print as science for
personal identification,

Unit IV (15 Periods)

Principle of DNA fingerprinting, application of DNA profiling in forensic medicine, Investigation
Tools, eDiscovery, Evidence Preservation, Search and Seizure of Computers, Introduction to

raphy, sketching and field notes.

and death.
samples by thin layer chromatography.
crystals.

fail Recovery, Recovering deleted
mbinant DNA. ASM Press,
sion for the Twenty First

im, University of

ic and Investigative

-

-
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MOLECULAR BIOLOGY

CODE: HBTC-401
UNIT I: DNA structure and replication (15 Periods)

DNA as genetic material, Structure of DNA, Types of DNA, Replication of DNA in prokaryotes and
cukaryotes: Semiconservative nature of DNA replication, Bi-directional replication, DNA
polymerases, The replication complex: Pre-primming proteins, primosome, replisome, Rolling circle
replication, Unique aspects of eukaryotic chromosome replication, Fidelity of replication.

UNIT I1: DNA damage, repair and homologous recombination (10 Periods)

DNA damage and repair: causes and types of DNA damage, mechanism of DNA

repair:Photoreactivation, base excision repair, nucleotide excision repair, mismatch repair, translesion

synthesis, recombinational repair, nonhomologous end Joining. Homologous recombination: models
and mechanism.

UNIT III: Transeription and RNA processing (17 Periods)

RNA structure and types of RNA, Transcription in prokaryotes: Prokaryotic RNA polymerase, role
of sigma factor, promoter, Initiation, elongation and termination of RNA chains Transcription in

35 | Eu!tatﬂyotlc RNA polymerases, transcription factors, promoters, enhancers, mechanism of

ation mmgf@r clearance and elongation RNA splicing and processing: processing
5 polyadenylation, splicing, rRNA and (RNA splicing.

ion and translation (18 Periods)

tes: Operon concept (inducible and repressible system),

aryotic and eukaryotic translation: ribosome structure and

RNA synthetases, Mcchanism of initiation, clongation and

nslation, Inhibitors of translation.,Posttranslational

ar Biology. VIII Edition.
> World of the Cell. VII
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IMMUNOLOGY

:HBTC-40
UNIT I (20 Periods)

Immune Response - An overview, components of mammalian immune system, molecular structure of

Immuno-globulins or Antibodies, Humoral & Cellular immune responses, Tlymphoceytes & immune
response  (cytotoxic  T-cell, helper T-cell, suppressor - T-cells), T-cell receptors, genome
rearrangements during B-lymphocyte differentiation, Antibody affinity maturation class swit

assembly of T-cell receptor genes by somatic recombination,
UNIT 11 (15 Periods)

ching,

Regulation of immunoglobulin gene expression — clonal selection theory, allotypes & idiotypes,

heavy chain gene transcription, genetic basis of antibody
diversity, hypotheses (germ line & somatic mutation), antibody diversity.

UNIT 111 (13 Periods)

allelic exclusion, immunologic memory,

Major Histocompatibility complexes — class I & class Il MHC antigens, antigen processing,
Immunity to infection — immunity to different organisms,

pathogen defense strategies, avoidance of
Tecognition. Autoimmune discases, Immunodeficiency-AIDS.
~ UNIT IV (12 Periods)

L

|

djuvants, cytokines, DNA vacceines, recombinant vaccines, bacterial

vaceines to other infectious agents, passive & active immunization,

ody and antigen,

1d Molecular Immunology. 6 th edition
Es sential Immunology. 114 edition Wiley-

nunology. 6th edition W.H. Freeman and
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CHEMISTRY-11
HBTC-403
UNIT I (10 Periods)

Carbohydrates: Classification of carbohydrates, reducing and non-reducing sugars, General
properties of Glucose and Fructose, their open chain structure. Epimers, mutarotation and anomers,
Determination of configuration of glucose (Fischer proof). Cyclic structure of glucose. Haworth
projections. Cyclic structure of fructose. Linkage between monosachharides, structure of isachharides
(sucrose, maltose, lactose) and polysachharides (starch and cellulose) excluding their structure
elucidation.

UNIT 11 (12 Periods)

Amino Acids, Peptides and Proteins: Classification of Amino Acids, Zwitterion structure and
soclectric point. Overview of Primary, Secondary, Tertiary and Quaternary structure of proteins.
1 of m structure of peptides, determination of N-terminal amino acid (by DNFB
d C—terminal amino acid (by thiohydantoin and with carboxypeptidase

ides (upto dipeptides) by N-protection (t-butyloxycarbonyl and
d Merrifield solid phase synthesis.

1: Mechanism of enzyme action, factors affecting enzyme
role in biological reactions, Specificity of enzyme action
itors and their importance, phenomenon of inhibition
ng allosteric inhibition). Drug action — receptor
es, binding role of ~OH group, -NH2 group,
iosystems: Calorific value of food. Standard
tion of foodstuff (organic molecules) as a
bolism, anabolism), ATP: the universal
change. Conversion of food into energy:
, Fermentation, Krebs Cycle. Overview
s in the metabolic pathways of proteins,
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A A A
AT A N ]

UNIT 1 (10 Periods)

Industry: protein engineering; enzyme and pulysncclmridc synthesis, activity and

secretion, Alcohol and antibiotic formation,

UNIT 11 (10 Periods)
Agriculture: N2 fixation: transfer of pest resistance genes (0 plants; interaction between plants

and microbes; qualitative improvement of livestock.

UNIT 11 (15 Periods)
d and non-chlorinated organ pollutant degradation; degradation of

Environments: ¢.8. chlorinate
development of biodegradable

hydrocarbons and agricultural wastes, stress management,
polymers such as PHB..
UNIT 1V (12 Periods)

Forensic science: e.g. solving violent crimes such as murder and rape; solving claims of paternity and
theft ete. using various methods of DNA finger printing.

UNIT V (13 Periods)

Health: e.g. development of non-toxic therapeutic agents, recombinant live vacceines,
gene therapy, diagnostics, monoclonal in £.coli, human genome project.

PRACTICALS
(Wherever wet lab experiments are not possible the principles and concepts can be demonstrated
through any other material or medium glcludmg videos/virtual labs etc.)

1 using Baker’s yeast
crobe
dual chlorine in water samples
al available biological samples

K. International Pvt Ltd,
ty in Biotechnology, New age

w and specific examples)
e substrate complex: concept of
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physiological significance, factors affecting initial rate, E, S, temp. & pH. Collision and transition
state theories, Significance of activation energy and free energy.

UNIT - 11 (15 Periods)

Two substrate reactions (Random, ordered and ping-pong mechanism) Enzyme inhibition types of
inhibition, determination of Ki, suicide inhibitor. Mechanism of enzyme action: General mechanistic
principle, factors associated with catalytic efficiency: proximity, orientation, distortion of strain, acid-
base, nucleophilic and covalent catalysis. Techniques for studying mechanisms of action, chemical
modification of active site groups, specific examples-: chymotrypsin, Iysozyme, GPDH, aldolase,
RNase, Carboxypeptidase and alcohol dehydrogenase. Enzyme regulation: Product inhibition, feed
backcontrol, covalent modification.

UNIT - 111 (13 Periods)

Allosteric enzymes with special reference to aspartate transcarbomylase and phosphofructokinase.
Qualitative description of concerted and scquential models. Negative cooperativity and half site
reactivity. Enzyme - Enzyme interaction, Protein ligand binding,

measurements analysis of binding isotherm, cooperativity, Hill and scatchard plots, kinetics of

allosteric enzymes. Isoenzymes— multiple forms of enzymes with special reference to lactate

dehydrogenase. Multienzyme complexes. Ribozymes. Multifunctional enzyme-eg Fatty Acid
synthase.

UNIT — 1V (12 Periods)

Enzyme Technology: Methods for large scale production of enzymes. Immobilized enzyme and their
emmisgn with Mlg enzymes, Methods for immobilization of enzymes. Immobilized enzyme
eac Application of Immobilized and soluble enzyme in health and industry. Application to
y. Enzyme clectrodes. Thermal stability and catalytic efficiency of
s and enzyme engineering— selected examples, Delivery system for
unction relationship in enzymes, structural motifs and enzyme
ng. for analysis of secondary and tertiary structures
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7. Practical Enzymology Hans Bisswanger Wiley—VCH 2004
8. The Organic Chemistry of Enzyme-catalyzed Reactions Richard B. Silverman Academic Press

2002

DRUG DESIGNING
CODE: HBTS-406

UNIT I (12 Periods)

Delivery considerations of biotechnological products: Introduction, Stability profile, Barriers to
proteins and peptide delivery, Delivery of protein & peptide drugs, Lymphatic transportation of
proteins, Site specific protein modification (protein engineering), Toxicology profile

characterization.
UNIT 11 (12 Periods)

Drug targeting and drug delivery systems: Introduction, Historical perspectives, Drug targeting,
Cellular levels events in targeting. Ligands as means of targeting, Blood cell receptors for
endogenous compounds, Carrier system for targeting, Vesicular systems for ligand mediated drug

targeting, Specialized liposomes for cellular drug targeting.

UNIT III (12 Periods)

Vaccines: Introduction, Multivalent subunit vaccines, Purified macromolecules, Synthetic peptide
vaccines, Immuno-adhesions, Recombinant antigen vaccines, Vector vaccines, Anti-idiotype
vaccines, Targeted immune stimulants, Miscellancous approaches, New generation vaccines, Novel

W“‘Ww

ire Activity Relationship (SAR), Rational Drug Design,
e-Activity Relationship. (Q SAR) & Hans equation.

and molecular orbital methods, Introduction to
iques. Potential energy surface, Docking and
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BIOPROCESS TECHNOLOGY
CODE: HBTC-501
UNIT 1 (10 Periods)

Introduction to bioprocess technology. Range of bioprocess technology and its chronological
development. Basic principle components of fermentation technology. Types of microbial culture and
its growth kinetics— Batch, Fedbatch and Continuous culture.
UNIT 11 (20 Periods)
Design of bioprocess vessels- Significance of Impeller, Baffles, Sparger; Types of culture/production
vessels- Airlift; Cyclone Column; Packed Tower and their application in production processes.
Principles of upstream processing — Media preparation, Inoculation development and sterilization.
UNIT 111 (15 Periods)
Introduction to oxygen requirement in bioprocess: mass transfer coefficient; factors affecting KLa.

’ Bioprocess measurement and control system with special reference to computer aided process
control.
UNIT IV (15 Periods)
Introduction to downstream processing, product recovery and purification. Effluent treatment.

Microbial production of ethanol, amylase, lactic acid and Single Cell Proteins.
PRACTICALS
1. Bacterial growth curve.
2, w&wu point (TDP) of a microbial sample.
of ethanol.

:

ganism from natural resource.

gy. Ist edition. Wiley Eastern Limited.
ology: A textbook of

8 Publishing Co. New Delhi,
lﬂdiﬁm Macmillan India Limited,

). Principles of Fermentation Technology.

A TECHNOLOGY
3 7"~'»F "‘l
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UNIT 11 (20 Periods)

Restriction and modification system, restriction mapping. Southern and Northern hybridization,
Preparation and comparison of Genomic and ¢DNA library, screening of recombinants, reverse

] transcription,. Genome mapping, DNA fingerprinting, Applications of Genetic Engineering Genetic
engineering in animals: Production and applications of transgenic mice, role of ES cells in gene

targeting in mice, Therapeutic products produced by genetic engineering-blood proteins, human

hormones, immune modulators and vaccines (one example each).

UNIT LI (10 Periods)
Random and site-directed mutagenesis: Primer extension and PCR based methods of site directed

mutagenesis, Random mutagenesis, Gene shuffling, production of chimeric proteins, Protein
engineering concepts and examples (any two).

UNIT IV (15 Periods)

Genetic engineering in plants: Use of Agrobacterium tumefaciens and A. rhizogenes, Ti plasmids,
Strategies for gene transfer to plant cells, Direct DNA transfer to plants, Gene targeting in plants, Use
of plant viruses as episomal expression vectors,

PRACTICALS
1. Isolation of chromosomal DNA from plant cells
2. Isohmm of chromosomal DNA from £.coli
ualitative ﬁqmﬁm analysis of DNA using spectrophotometer

Sth edition. Blackwell Publishing,
the Genetic Revolution. Elsevier

Principles and Applications of

nipulation and Genomics, 7

rd

A Laboratory Manual. 3
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UNIT 1 (15 Periods)

a) Outline of classification of Non- Chordates upto subelasses. Coelomata,
Acoeclomata,Symmetries, Deutrostomes, Protostomes.

b b) Protozoa: Locomotion, Reproduction, evolution of Sex, General features of Paramoecium
L and Plasmodium. Pathogenic protozoans

¢) Porifera: General characters, outline of Classification; skeleton, Canal System

UNIT 11 (15 Periods)

a) Coclenterata: General Characters, Outline of classifications Polymorphism, Various types
of stinging cells; Metagenesis, coral reefs and their formation.

b) Platyhelminthes- General Characters; Outline of classification; Pathogenic flatworms:
Parasitic adaptations.

¢) Aschelminthes: General features, Outline of classification, Pathogenic roundworms and
their vectors in relation to man: Parasite adaptation.

e of Classification; Larval forms of crustacean, Respiration in
sects; Social insects; Insect vectors of diseases; Apiculture,

ation, Shell Diversity; Torsion ingastropoda.
_ tion Larval forms

ving ~ Porifera: Scypha, , Leucosolenia,
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2 Wentification of slides with two points of

identification, Amoeba, Paramoecium, Ceratium,
Plasmodium, Opalina, 1.5, Sponge, Spicules of

Larvae of Fasciola, Seta of Earthworm, Radula

3. Ecological Note - On any of the specimens in Exercise No |
Cockroach Earthworm: Digestive,
System,

SUGGESTED READING

1. Barnes, RS K., Calow, P., Olive, P.J W., G
New Synthesis. 111 Edition, Blackwell Scie

2. Barrington, E.J.W. (1979) Invertebrate Structure and Functions, 1 Edition. E.LB.S. and Nelson.

3. Boradale, L.A. and Potts, E.A. (1961) Invertebrates: A Manual for the use of Students, Asia
Publishing Home,

4. Bushbaum, R, (1964) Animals without Backbones, University of Chicago Press.

5. Kent, G.C. and Carr R K, (2000). Comparative Anatomy of the Vertebrates, [X Edition.
The McGraw-HillCompanies.

olding, D.W. & J L, Spicer (2002) Thelnvertebrates: A
nce.

ANIMAL, BIOTECHNOLOGY

CODE: HBTD-504

~2 L. HAb1D-504
UNIT 1 (10 Periods)
Gene transfer methods in Animals - Microinjection, Embryonic Stem cell, gene transfer,
Retrovirus & Gene transfer,
UNIT 11 (10 Periods)
hmmwmm& Transgenic Animals — Mice, Cow, Pig, Sheep, Goat, Bird, Insect.
Animal diseases need help of Biotechnology ~ Foot-and mouth disease, Coccidiosis,

P “_HH.-L* ,,7,3:.__, \ 'i’M

lination, Animal Clones. Conservation Biology — Embryo
Cell Technology and its applications,

herapy types of gene therapy, vectors in gene
€ engineering, problems & ethics.

ilization Media sterilization,
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SUGGESTED READING . .= ‘

1. Brown, T.A. (1998). Molecular biology Labfax 1I: Gene analysis. 11 Edition. Academic
Press, California,USA. . e _ -

2. Butler, M. (2004). Animal cell culture and technology: The basics. 11 Edition. Bios scientific
publishers. ) et o=

3. Glick, B.R. and Pasternak, J.J. (2009). Molecular biotechnology- Principles and applications of
recombinant DNA. 1V Edition. ASM press, Washington, USA.

4. Griffiths, A.J.E., J.H. Miller, Suzuki, D.T., Lewontin, R.C. and Gelbart, W.M. (2009).
An introduction to genetic analysis. IX Edition. Freeman & Co., N.Y., USA.

5. Watson, J.D., Myers, R.M., Caudy, A. and Witkowski, J.K. (2007). Recombinant DNAgenes and
genomes- A short course. 111 Edition. Freeman and Co., N.Y., USA.

ECOLOGY AND ENVIRONMENT MANAGEMENT
CODE: HBTD-505

UNIT-I (12 Periods)
Our Environment: Geological consideration of Atmosphere, Hydrosphere, Lithosphere Scope of
Ecology. Development & Evolution of Ecosystem. Principles & Concepts of Ecosystem.

Structure of ecosystem. Strata of an ecosystem. Types of ecosystem including habitats. Cybernetics
& Homeostasis. Biological control of chemical environment.

ted to Soil, Water, Air, Food, Pesticides, Metals, Solvents,
on of Environmental pollutant. Indicators & detection

omatics, Hazardous wastes Environmental cleanup : Case

tion and preservation of environment.

osystem- natural pond or
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S. Study of the types of soil, their texture by sieve method and rapid tests for <pH, chlorides,
nitrates, carbonates and organic carbon
6. Study any five endangered/ threatened species- one from each class.

SUGGESTED READING
1. Chapman, J.L, Reiss, M.J. 1999, Ecology: Principles and applications (2nd edition)

Cambridge University Press, |
2. Di::“n Rgncru. Environmental laws and policies in India, Oxford Publication.

3. Ghosh, S.K.. Singh, R. 2003, Social forestry and forest management. Global Vision Publishing

House '
4. Joseph, B., Environmental studies, Tata Mc Graw Hill.

5. Michael Allabay, Basics of environmental science, Routledge Press,

6. Miller, G.T. 2002. Sustaining the carth, an integrated approach. (Sthedition)
Books/Cole, Thompson Learning, Inc.

7. Mohapatra Textbook of environmental biotechnology IK publication.

8. Rana SVS. Environmenta Ipollution — health and toxicology, Narosa Publication

9. Sinha, S. 2010. Handbook on Wildlife Law Enforsement in India. TRAFFIC, India.

10. Thakur, 1S, Environmental Biotechnology, I K Publication.

PLANT DIVERSITY-I
CODE: HBTD-506

UNIT 1
General character, classification and economic importance. Life histories of algae belonging
to various m‘,

% economic importance. Life histories of Fungi:

nic importance. Plant diseases:
ng plant diseases.
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2. Comparative study of vegetative and reproductive parts of various fungi mcmiopcd ‘in theory.
3. Study and section cutting and lectophenol mount of plant disease materials studied in theory.
4. Study of various types ol lichens, | |

5. Study of external features & anatomy of vegetative and reproductive parts of Marchantia

and Funaria i : . .
6. Collection of algae, fungi, plant discases materials and bryophytes available locally.

(D READING
?U&?Sﬁ?ﬁ ?997 Plant Pathology, 4 th edition, Academic Press, UK.
2. Alexopoulos, C.J., Mims, C.W. and Blackwell, M. 1996 Introductory Mycology, 4 Th
edition, John Wiley and Sons (Asia) Singapore, .
3. Bold, H.C. & Wayne, M.J. 1996 (2 nd Ed,) Introduction to Algae,
4. Kumar, H.D. 1999, Introductory Phycology. Aff. East-West Press Pvt Ltd., Delhi.
5. Lee, R.E. 2008. Phycology, Fourth Edition, Cambridge University Press, USA.
6. Sambamurty 2008 A Textbook of Bryophytes, Pteridophytes, Gymnosperms and Paleobotany.
IK International Publishers.
7. Shaw, A.J. and Goffinet, B. 2000 Bryophyte Biology. Cambridge University Press.
8. Van den Hoek, C.; Mann, D.J. & Jahns, H.M. 1995. Algae: An introduction to
Phycology. Cambridge Univ. Press.
9. Vander-Poorteri 2009 Introduction to Bryophytes. COP.
10, Webster, J. and Weber, R. 2007 Introduction to Fungi. 3 Rd edition, Cambridge University Press,
Cambridge.
11. Wickens, G.E. 2004 Economic Botany: Principles and Practices, Springer. Kuwer
Publishers, Dordrecht, The Netherlands

PLANT BIOTECHNOLOGY
CODE: HBTD-507

ic differentiation, Types of culture: Seed , Embryo, Callus, Organs,
n Axillary bud proliferation, Meristem and shoot tip
ygenesis, advantages and disadvantages of

ybrids, Potential of somatic hybridization
lications basis and disadvantages.
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LS
:’l}“:e(::‘:ftﬁm of simple growth nutrient (knop’s medium), full strength, half strength, solid and
liquid.

2. Preparation of complex nutrient medium (Murashige & Skoog’s medium)
L 3. To selection, Prune, sterilize and prepare an explant for culture.
4. Significance of growth hormones in culture mcc.ilum.
5. To demonstrate various steps of Micropropagation.

D READING .
?Ulglgagf §.S. and Razdan 2004 Plant Tissue Culture and Practice.

i d DNA analysis: An Introduction. Blackwell Publication.
§. gmé:iaﬁ: (S}len?;zl:r?sl,n I%Aa.? Snustad, D.Bl;. 2008 8th edition Pr.inciples of Genetics. Wilgy India.
4: Raven, l;.l-l., Johnson, GB., Losos, J.B. and Singer, S.R. 2005 Biology. Tata MC Gra\fv Hill.
5. Reinert, J. and Bajaj, Y.P.S. 1997 Applied and Fundamental Aspects of Plant Cell, Tissue
" and Organ Culture. Narosa Publishing House. 5 -

6. Russell, P.J. 2009 Genetics — A Molecular Approach. 3rdedition. Benjz.npm Co.

¢ 7. Sambrook & Russel. Molecular Cloning: A laboratory manual. (3rd edition) _ . '

; 8. Slater, A., Scott, N.W. & Fowler, M.R. 2008 Plant Biotechnology: The Genetic Manipulation of
Plants, Oxford University Press.

BIOINFORMATICS
CODE: HBTD-508

UNIT I (10 Periods)

History of Bioinformatics. The notion of Homology. Sequence Information Sources, EMBL,
GENBANK, Entrez, Unigene, Understanding the structure of each source and using it on the web.

SPROT, TREMBL, Understanding the structure of each
of Data Generating Techniques and
triction Digestion, Chromatograms, Blots, PCR,

Open Reading Frames, Outline of sequence Assembly,

s, Introduction to BLAST, using it on the web,
genetic Analysis.

nes-BLAST, FASTA, Data

ng, Gene identification tools.
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6. Sequence alignment using BLAST.

7. Multiple sequence alignment using Clustal W,

SUGGESTED READING

1. Ghosh Z. and Bibekanand M. (2008
Oxford University Press.

2. Pevsner J. (2009) Bioinformatics and Functional Genomics. 11 Edition. Wiley-Blackwell.

3. Campbell A. M., Heyer L. J. (2006) Discovering Genomics, Proteomics and Bioinformatics,
Il Edition. Benjamin Cummings.

) Bioinformatics: Principles and Applications,
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UNIT 1 (10 Periods)

Simple microscopy, phase contrast microscopy, florescence and electron microscopy (TEM
and SEM), pH meter, absorption and emission spectroscopy

UNIT 11 (15 Periods)

Principle and law of absorption fluorimetry, colorimetry, spectrophotometry (visible, UV, infrared),

centrifugation, cell fractionation techniques, isolation of sub-cellular organelles and particles,

UNIT 111 (15 Periods)

Introduction to the principle of chromatography. Paper chromatography, thin layer chromatography,
column chromatography: silica and gel filtration, affinity and ion exchange chromatography, gas
chromatography, HPLC.

UNIT IV (20 Periods)

Introduction to electrophoresis. Starch-gel, polyacrylamide gel (native and SDS-PAGE), agarose-gel
electrophoresis, pulse field gel electrophoresis, immuno- electrophoresis, isoelectric focusing,
Western blotting. Introduction to Biosensors and Nanotechnology and their applications.

horesis of proteins under reducing conditions.
of rat liver cells.

[ fermine the molar extinction coefficient of NADH.
: ."'im cepts and Experiments. 6th Edition. John

é ell and Molecular Biology. 8th

lecula Approach. 5th edition. ASM

MA

¥ th
) The World of the Cell.7
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UNIT 11 (10 Periods)

Managing and Distributing Genome Data: Web based servers and softw
ENSEMBL, VISTA, UCSC Genome Browser,

and Databases.
UNIT I (20 Periods)

ares for genome analysis:
NCBI genome, Selected Model Organisms' Genomes

Introduction to protein structure, Chemical properties of proteins, Physical interactions that

determine the property of proteins. Short-range interactions, clectrostatic forces, van der waal

interactions, hydrogen bonds, Hydrophobic interactions. Determination of sizes (Sedimentation
analysis, gel filtration, SDS-PAGE); Native PAGE, Determination of covalent structures —
degradation.

UNIT IV (15 Periods)

Introduction to Proteomics, Analysis of proteomes. 2D-PAGE, Sample preparation, solubilization
reduction, resolution. Reproducibility of 2D-PAGE. Mass spectrometry based methods for protein
identification. De novo sequencing using mass spectrometric data.

Edman

RACTICALS
il N!e of SNP databases at NCBI and other sites
i Use Ofw dambase

ett Publisher, 2006,
mrose, Blackwell Publishing, 1987.
plications of Recombinant DNA, 4th Edition, B.R.

) Sambrook and Russell Vol. I to 11, 1989,
mrose, R.M.Twyman and R.W. Old.

. V Edition. John Wiley and Sons Inc.
s of Genetics. IX Edition.

on. Benjamin Cummings.
inciples and Applications

| Edition. John Wiley & Sons.
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ANIMAL DIVERSITY-II
CODE: HBTD-60

UNIT I: Proto-chordates, Pisces and Ambhibia (15 Periods)

Proto-chordates: Outline of classification, General features and important characters of Herdmania,
Branchiostoma. Origin of Chordates. Pisces: Migration in Pisces, Outline of classification.
Amphibia: Classification, Origin, Parental care, Pacdogenesis

UNIT 1I: Reptilia, Aves and Mammalia (15 Periods)

Reptelia: Classification, Origin

Aves: Classification, Origin, flight- adaptations, migration.

Mammalia: Classification, Origin, dentition

UNIT I11: Comparative anatomy of vertebrates 1 (15 Periods)

Comparative anatomy of various systems of vertebrates: Integumentary, digestive, respiratory
systems.

UNIT IV: Comparative anatomy of vertebrates II (15 Periods)

Comparative Anatomy of vertebrates — Heart, Aortic arches, Kidney & urinogenital system, Brain,
Eye, Ear.
Autonomic Nervous system in Mammals
. Identification & Classification upto order of the following: Proto-chordata: Salpa,
m,Herdmania, Branchiostoma Cyclostomata: Myxine, Petromyzon Chondrichthyes:
Pristis, T@gon, Raja, Chimaera Ostiechthyes: Labeo, Mystus, Catla,
nabas, Echeneis, hius, Polypeterus Amphibia: Rana, Hyla, Amblystoma,

Calotes, Draco, Phrynosoma, Naja Vipera, Bungarus

: Ornithorhynchus, Macropus, Didelphes, Dasypus
scimens in Experiment |

of Salpa, Placoid scales, spicules of Herdmania, Pharynax of
Tl Imbhiti

iekh erger’s Evolution. IV Edition. Jones and

ny, Function and evolution. IV Edition.

of the Vertebrates. IX Edition.
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MICROBIAL PHYSIOLOGY
CODE: HBTD-604
UNIT 1 (12 Periods)
Nutritional classification of microorganisms based on carbon, energy and electron sources,
Metabolite Transport, Diffusion: Passive and facilitated, Primary active and secondary
active transport, Group translocation (phosphotransferase system), symport, antiport and
uniport, electrogenic and electro neutral transport, transport of Iron.

UNIT 11 (13 Periods)

Microbial Growth. Definition of growth, balanced and unbalanced growth, growth curve, the
mathematics of growth-generation time, specific growth rate, batch and continuous culture,
synchronous growth, diauxie growth curve. Measurement of microbial growth. Measurement of
cell numbers, cell mass and metabolic activity

UNIT 111 (15 Periods)

Effect of the environment on microbial growth

Temperature- temperature ranges for microbial growth, classification based on temperature ranges
and adaptations, pH-classification based on pH ranges and adaptations, solutes and water activity,
oxygen concentration, radiation and pressure. Chemolithotrophic metabolism,

Physiological groups of aerobic and anaerobic chemolithotrophs. Hydrogenoxidizing

UNIT IV (20 Periods)

J(Am.i,".ﬁl}.'\.“‘ MO HTICLd D0

ism. Historical account of photosynthesis, diversity of phototrophic

’sis, photosynthetic pigments: action and
_physiology of bacterial photosynthesis: light

horylation. Carbon dioxide fixation, Calvin cycle

ng turbidometric method and to calculate specific

idial growth measurements,

ight method.
1 time of E. coli.

U
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PLANT DIVERSITY-1I
CODE: HBTD 606
UNIT I: (10 Periods)

Pteridophytes

General characters of pteridophytes, affinities with bryophytes & gymnosperms,
study of life historics of fossil Pteridophytes — Rhynia.

classification, economic importance,
UNIT II: (20Periods)
Pteridophytes: Type studies

Life histories of Selaginella- (Heterospory and seed habit), Equisetum, Fteris, Lycopodium.

UNIT III: (20 Periods)

Gymnosperms
General characters, classification, geological time scale, theories of fossil formation, types of

fossils, fossil gymnosperms- Williamsonia & Glossopteris, telome and stele concept.

UNIT IV: (10 Periods)
Gymnosperms: Type studies
Life histories of Cycas & Pinus, economic importance of gymnosperms.

PRACTICALS
1. Examination of morphology and anatomy of vegetative and reproductive parts of Selaginella,

Equisetum & Pteris.
3. &mmuonof morphology and anatomy of vegetative & reproductive parts of - Cycasd& Pinus

ion (pteridophytes & gymnosperms)

a, A. 1996 Gymnosperms. New Age International (P)

(T |

ology of Pteridophytes. Central Book
=
hytes, Pteridophytes, Gymnosperms and Paleobotany.

ples and Practices, Springer. Kuwer Publishers,

Py ; [ IOLOGY
_“w‘;i,"‘iﬂ.

-
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ENVIRONMENTAL BIOTECHNOLOGY
CODE: HBTD-608

' UNIT I (18 Periods)

Conventional fuels and their environmental impact — Firewood, Plant, Animal, Water, Coal and Gas.

Modern fuels and their environmental impact - Methanogenic bacteria, Biogas, Microbial hydrogen
Production, Conversion of sugar to alcohol Gasohol

UNIT I (20 Periods)

Bioremediation of soil & water contaminated with oil spills, heavy metals and detergents.

Degradation of lignin and cellulose using microbes. Phyto-remediation. Degradation of pesticides

and other toxic chemicals by micro-organisms- degradation aromatic and chlorinates hydrocarbons
and petroleum products.

UNIT 111 (12 Periods)

Treatment of municipal waste and Industrial offluents. Bio-fertilizers. Role of symbiotic and
asymbiotic nitrogen fixing bacteria in the enrichment of soil. Algal and fungal biofertilizers VAM)
UNIT IV (10 Periods)

“Blolewhing, Ennchment of ores by microorganisms (Gold, Copper and Uranium). Environmental
' ified microbes, plants and animals.

ir Mohapatra
cations, Hans-Joachim Jordening and Jesef

gout De Spencer, John
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