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CHHATRAPATI SHAHU JI MAHARAJ UNIVERSITY, KANPUR

STRUCTURE OF SYLLABUS FOR THE

Program: B.Sc. (Honours) Biotechnology

bus Developed

College/University

CSJM University,

Kanpur

CSJM University,

Kanpur

R.M.L. Awadh

Universi

V.B.S. Purvanchal

University,

lnstt. of Engineering

and Technology,

Lucknow

CSJM University,

Kanpur

CSJM University,

Kanpur

CSJM University,

Kanpur

FIRST YEAR

2

V

Dean, Faculty of

Life Sciences

Department of Life

Sciences, School of Life

Prof. S. K. Awasthi

Department of Life

Sciences, School of Life

Sciences and Biotechnology

Prof. Varsha Gupta

External Expert

Prof. Ram Naraian

Department of

Biotechnology

Department of Life

Sciences, School of Life

Prof. Rolee Sharma

Department of

Biotechnology, School of

Life Sciences and

Dr. Shilpa D. Kaistha

Department of
Biotechnology, School of

Life Sciences and

Dr. Alok Pandey

Semester- [
Code PaDer Courses Credits

BHl00t0lr Core Course - I Cell Bioloey 4

BHl00l02T Core Course -ll Biochemistry & Metabolism 4

BHl00l03P Practical -l Practical-l 4

VOCxxx
Skill Enhancement course
(SECY Vocational Course

As per University Guidelines 3

z0l l l0l Co-curricular Course First Aid and Basic Health 2

Total credits l7

rUv V

Department

Sciences and

Sciences and



Sernester - II

BHl0020lT

Core Course -II

IPR Entrepreneurship Bioethics &

As per University Guidelines

z02t20t Human Values and Environment Strrdies

TotalCredits

Note:

l. Total Credits 40 till semester II
2' Student is entitled for certificate in Faculty after successful completion of first two

semesters

Total Credits 80 ti[ semester IV
Student is entitled for Diploma in Facutty after successful completion of lbur
semesters

l.
2.

SECOND YEAR

Sernester - III

BHl0030tT Core Course - I
Core Course -ll

BHl00303P Practical -lll

/ Vocational Course
As per University Guidelines

z03t30t

'Ibtal credits

BH 1004027

Minor Course

z04t40U
Z,04t402

Social Responsibi I it), and aommuni,

,u



THIRDYEAR

BHl0050lT

Research Project on topics which are

Inter/lntra facultY

Core Course - ll1

BHl0060sP
Research Project on topics which are

BHl00606R

Total Credits

l.
I

Total Credits 130 till semester VI

ituoent is entitled for Three year B.Sc. (Honours) Biotechnology UG Degree after

successfully completion of six semesters'
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chemistry, Biology uni/or'Biotechnology) or PCM (Physics, chemistry and Maths) or any

rogramme Outcomes (POs)

After cornpletion of the B. Sc. BiotJchnology progt"**e, the candidate should be able to:

critical thinking to

identiff, formulate rri-t"I". il'e issttes retite.l 
lo, liotechnoloeY,*::i:t"}

liijlXil;,ji',i*i'i,i'oru", pharma incrustry, Medical or hospital related

ulE.lrrr4qrrvrrJ, srrv "-": 
eqUipment andffi use nrodern analytic

;;i;;a sorue p,obre
Y Professionals'

Execute their Prot'ess

emnlovers and ernploye-et rrr 
'"ti"" 

r'o"dt'"t'srrrPrvJwrs*r'e v"'r'-r --- 
rc for investigating

..,*o'fo'otoblems inbiotechnology and related fields' 
'a multidisciPlinary

D.mo"stratel.atning skills to work as

i ;mqFr Tiologtcal Problems bY

uootiine appropriate biotechnology toolr
rced, lifelonglearning

Develop skills, attitude and values requlrec

Acquire knowledge cs in the field of

AY'

5
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-ui@biotogyand
genetic engineering' at"' L*pr"t'."11r *'i' 

."-"n11"^11i lllill.i::T5#::i,l,ll",l";,""
i"ff::il::"ffi "i"u 

.rr,, their knowledge of cell biologv and Biochemistry to solve

l

the problems related to the field of biotechnoloBY--.^-,^*^ 
.,^.i^,,c nal'rlqr .,rsanelles and ,

r:$:t"tTrt"tffi;J cell theory, celr cycle mechanisms, various cellular organeiles and '

their fractionation

PSo3: learn the chemistry, structure and functions of major bio.molecules and metabolism

E9t-lxot'ocv
e' students.wll b-: 

*.1' l**,,,-^.""
fSff:"[ffiil,:i# Th uuri. rur,o,u,ory inrt,u*.nis and understand the principle or

measurements using those instruments with experiments in biochemistry' 
I

PSo2:gainknowledgeabouttheapplicationofvarioustypesofmicroscope,karyotyping'

tunaing-t..lrniques, chromosome painting and FACS'

pso3: understand the basic concepts of genetics and molecular biology such as inheritance

pu*tn, DNA replication, transcription and translation

PSO4: Understand Microbial taxonomy and Morphology and microbes in extreme

environments and rnicrobial interactions'

pSos: understand basics of control of Microorganisms and different methods of sterilization

pSO6: apply at technical positions in different research laboratories' diagnostic centres and

industries..

PSO6:

PSOT:understandandalsoabletoperformdifferent

agglutination reaction, ABO typing and ELISA

iuUotuati"i conducting fundamental research'

PSo2:demonstrate-tr,._.o,..pt'incomputationalBiology.Understandthe
interrelationshipbetweenBiology andComputer. r --r^^-. ^-^Ll:^- rhoir qnnlication in

*Hi::"?::il,'3d:'T"X,i*",i""i'dffiJilfiiotechnorogy 
enabling their apprication in i

iniu.ttv, research and academia' .,^:-^ L^-:^ r^h, 
i

PSo3: perform *o *urvl"'ir" results of experiment: 
T:1s 

O3:c"]1:TL" 
iTH:::ilJl

Hi';,:iffil ffiJir,'JJ' ;i;;;y," s;t#J. ;;;il;;gl. biocrremistry, immunorogv',

microbiology, bioinforriatirr, Ui'ottutltics, anim"al and 
-flant 

biotechnology and Foocl

biotechnologY.

PSO4:recognizethefoundationsofmodernbiotechnologyandexplainthe

will be able to - r , ----.L:-
psol: understand and perform various recent molecular and recombinant DNA technology i

techniques in early diag'nosis and prognosis of human diseases'

Perform experiments "i 
ONe' isilation' "*t'g:t 

gel electrophoresis' gene clning' i

transformations, protein expression and iutincatlon. This ixperience would enable l

them to begin a career in industry that engages"ir-g.i.,,tit engineerin[ as well as in research I

immunological techniques like 
I

Second

Year

^,-u

form the basit fqtggggLi11gllggll'g

principles that

DECREE IN
HONOURS



humankind.

PSO6: exhibit ability to do research independently as well as in collaboration'

pSOT: recognize thi importance of Bioethics, IPR, and entrepreneurship.

7
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B.Sc. (HONOURS) BIOTECHNOLOGY

BHl00l0lr

oreanelles and their fractionation
;ifre;;ffiil;.q;ililiehilnio tt. processes of transport across cell membranes

sffi;;i; 
';iif g;il knowtedge about rhe 

-ion."ptr 
6f various cellular signal transduction

Max. Marks : 100 (25 + 75)

ho'rs Pet weeli) : 4-0-0

anisms bY cell structure, cYtosol'

compartmental ization of eukaryotic cells, cell fractionation'

cell Membrane and Permeability: chemicalcomponents of biological

.e.branes, organization and Fluid Mosaic Model, nrembrane as a dynamic

.niity, cett reco-gnition and membrane transport. IKS: Contribution of Indian

i motilitY: Structure and

function of microtubules, Microfi laments, Intermediate filaments.

Endoplasmic reticulum: Structure, function, including role in protein

segregation.

Citgicomptex: Structure, biogenesis and functions including role in protein

@odies: Structure and functions

Ribosomes: Structures and function including role in protein synthesis.

Mitochondria: Structure and function' genomes, biogenesis'

chloroplasts: Structure and function, genomes, biogenesis, Light Reactions

Nucleui: Structure and function, chromosoles and their structure.

, molecules that mediate cell adhesion,

membrane receptors for extracellular matrix, macromolecules, regulation of

receptor expression and function.

signal transduction: Second messengers - cAMP, cGMB IP3, diacylglycerol,

caz+, No. Brief account of their impofiance and role in signalling and signal

transduction.

Cancer: Carcinogenesis, agents promoting carcinogenesis, characteristics and

molecular basis of cancer.

Unit-IV

Suggested Readings:

L Karp, G. 2010. Cell and Molecular Biology: Concepts and Experiments. 6th Edition. John

Wiley & Sons. Inc.

Z. Oe Robertis, E.D.P. and De Robertis, E.M.F.2006. Cell and Molecular Biology' 8th

edition.Lippincott Williams and Wilkins, Philadelphia'

3. Cooper, b.U. ana Hausman, R.E. 2009. The Cell: A Molecular Approach. 5th edition'

ASMPiess & Sunderland, Washington, D.C.; Sinauer Associates, MA'

4. Becker, W.M., Kleinsmith, L.i, Hardin. J. and Bertoni, G. P. 2009. The World of the Cell.

Pearson Benjamin Cummings Publishing, San Francisco.

8
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Programme

/ Class

Certificate Year B.Sc. l"t year Semester I

qcUesl B.Sc. (HONOURS) BIOTECHNOLOGY

Course Code I BHl00l02T Course Title Biochemistry And Metabolism

r Course Outcome- After successful completion of the course, student will be able to:

o Understand the significance of Biochemistry.

o Learn the chemistry of carbohydrates, lipids, proteins and amino acids.

o Understand the basics of enzymes

o .Know the chemical structure of nucleotides including their components

r Understand the metabolism of carbohydrate and proteins

Credits - 4 Max. Marks : 100 (25 + 75) Min. Passing Marks :33

Total No. of Lectures ..Tutorials - Practical (in houtqLtBlyqq[Li4:Q-0

Unit '[opic No of
Lectures

UNIT-I ffi*ist"yt(l0Periods) 
I

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 Levels of structuralorganization of proteins. Protein Purification.

Denaturation and renaturation of proteins. Fibrous and globular proteins'

Carbohydrates: Structure, Function and properties of Monosaccharides,

Disaccharides, and Polysaccharides. Homo &. Hetero Polysaccharides,

Mucopolysaccharides, Glycoprotein's and their biological functions; IKS:

Contribution of Indian scientists.

l5

UNIT-
II

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

l5

UNTT-

III
Enzymes: Nomenclature 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 archaea and bacteria. Role of:

NAD+, NADP+, FMN/FAD, coenzymes A, Thiamine pyrophosphate, Pyridoxal

phosphate.lipoic-acid, Biotin vitamin Bl2, Tetrahydrofolate and metallic ions

15

UNIT.
IV

Carbohydrates Metabolism: Reactions, energetics and regulation. Glycolysis: Fate

ofpyruvate under aerobic and anaerobic conditions. Pentose phosphate pathway and

its significance, Gluconeogenesis, Glycogenolysis and glycogen synthesis. TCA

cycle, Electron Transport Chain, Oxidative phosphorylation. B-oxidation of fatty

acids. Protein degradation to amino acids, urea cycle, feeder pathways into TCA

cycle

l5

Suggested Readings:

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

3. 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.

9
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Course TitleBHl00l03P
dent will be able to Perform:

a

a

o

a

a

Qualitative tests of different Biomolecules

Preparation ofbuffer

Microscopy of Prokaryotic and Eukaryotic cells for structure and shape analysis

Preparation of Nucleai, Mitochondrial, & cytoplasmic Fractions

Max. Marks : 100 (25 + 75)

a*tttrttr. t*tt f"r Carbohydrates, lipids and proteins

Preparation of buffers.

Principles of Colorimetry: (i) Verification of Beer's law' estimation

Ltp-Lir. (ii) To study ihe relation between absorbance and 7o

transmission.

To study the activity of any enzyme under optimum conditions'

Estimat-ion of blood glucose by the glucose oxidase method'

Study of the structure of any Prokaryotic and Eukaryotic cell'

Cell fractionation and determination of enzyme activity in

organelles using sprouted seed or any other suitable source'

Cell division in onion root tip/ insect gonads'

Suggested Readings:

o An Introduction to practical Biochernistry, David T. Plummer (2006)Tata McGraw Hill Education,

3rd edition

o Karp, G. 2010. Ce6 and Molecular Biology: Concepts and Experiments. 6th Edition' John Wiley &

Sons. Inc.

r De Robertis, E.D.P. and De Robertis, E.M.F. 2006. cell and Molecular Biology' 8th

.aition. Lippincott Williams and Wilkins. Philadelphia'

30+30

VOCxxx: {Skill Enhancement course (SEC)}: Vocational Skill Enhancement course: As

per Univ. Syllabus

2011101 (co,curricular course): First Aid and Basic Health: As per uni* syllabus

f,'A/ Jr
v



Programme
/ Class

s.Sc. (HONOURS) BIOTECHNOLOGY

Course TitleBHl00201T

Course Outcome-

After the successful course completion, learners will develop following attributes

Develop an understanding of thi inter relationships within and between anatomical and

physiological systems of the human body'

b.u.topit . unierstanding of basic concepts of physiology and biochemistry of Digestion,

Respiration, Cit"ulution, E*.t"tior, .
Min. Passing Marks :33Max. Marks : 100 (25 + 75)

Digestion and ResPiration

Digestion: Mechanism of digestion & absorption of carbohydrates, Proteins,

Lfidr;"J nucleic acids. Coirposition of bile, Saliva, Pancreatic, gastric and

intestinal juice

Respiration: Exchange of gases, Transport 
,of 

O2 and CO2, Oxygen dissociation

Chloride shift. IKS: Contrybution of Indian scientists'

telns A their role, blood cells'

Hu.n.lopoirir, Mechanism of coagulation of blood. Mechanism of worl<ing of

heart: iardiac output, cardiac cycle, Origin & conduction of heart beat.

Mrs.te phyttology and osmoregulation (15 Periods)

Structure of cardiac, smooth & slieletal muscle, threshold stimulus, All or None

rule, single muscle twitch, muscle tone, isotonic and isometric contraction'

et yri"u[ chem ical & electrical events of mechanism of muscle contraction.

Excretion : modes of excrylqn, lldllline
Nertous ard endocrine coordination (15 Periods)

U".tunit, of generation & propagation of nerve impulse, structure of synapse'

synaptic conduction, saltatory conduction, Neurotransmitters

Mec-hanism of action of hoimones (insulin and steroids)\ Different endocrine

glands- Hypothalamus, pituitary, pineal, thymus, thyroid, parathyroid and

Suggested Readings:

i. 6"uvton, A.C. & ilall, J.E. (2006). Textbook of Medical Physiology. XI Edition. Hercourt Asia PIE Ltd'

/W.B. Saunders ComPanY'

2. Tortora, G.J. & Graboivski, S. (2006). Principles of Anatomy & Physiology. XI Edition. John wiley &

sons,Inc.

hrVcr-ru
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Programme

/ Class

Certificate Year B.Sc. 1" year Semester II

Subject B.Sc. (HONOURS) BIOTECHNOLOGY

Course Code BHl00202T Course Title Plant Anatomy And

Physiology

Course Outcome- After the completion of the course the students will be able to:

o Understand anatomy of different Plant organ and tissues and the role of Physiological processes

for plant growth and develoPment.

o Learn Mechanism of imbibition, guttation, transpiration, stomata & their mechanism of opening &
closing.

r Understand criteria for identification of essentiality of nutrients, roles and deficiency systems of

nutrients, mechanism of uptake of nutrients, mechanism of food transport

o Assimilate Knowledge about Photosynthesis pigments, photophosphorylation, calvin cycle,

CAM plants, photore pllqtion, and Nitrogen

Credits - 4 Max. Marhs : 100 (25 + 75) Min. Passing Marks :33

Total No. of Lectures - Tutorials - Practical (in hours per week) : 4-0-0

Unit 'fopic No of
Lectures

UNIT-I Anatomy
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). IKS: Contribution

of Indian scientists.

l0

UNIT-II Plant water relations and micro & macro nutrients

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,

rotes and deficiency systems of nutrients, mechanism of uptake of nutrients,

mechanism of food transport

t2

UNIT.III Carbon and nitrogen metabolism

Photosynthesis- Photosynthesis pigments, concept of two photo systems,

photophosphorylation, calvin cycle, CAM plants, photorespiration, compensation

point

Nitrogen metabolism- inorganic & molecular nitrogen fixation, nitrate reduction

and ammonium assimilation in plants.

20

UNTT-IV 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 photoperiodiqlLqld rgqqljz4lg!-

18

Suggested Readings:

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

2. Esau, K.1977 Anatomy of Seed Plants. Wiley Publishers.

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

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

5. Mauseth, J.D. 1988 Plant Anatomy. The Benjammin/Cummings Publisher, USA.

6. Nelson, D.L., Cox, M.M.2004 Lehninger Principles of Biochenristry,4th edition, W.H. Freernan and

Company, New York, USA.

7. Salisbury, F.B. and Ross, C.W. l99l Plant Physiology, Wadsworth Publishing Co. Ltd.

8.Taiz,L. andZeiger, E. 2006 Plant Physiology, 4 th edition, Sinauer Associates Inc .MA, USA

-ru cr s'



Programnre
/ Class

B.Sc. (HONOURS) BIOTECH NOLOGY

Course Outcome- After successful completion of the course, student will be able to perform:

experiments related to plant and animal physiology and can analyse blood samples.

Min. Passing Marks :33Max. Marks : 100 (25 + 75)

Total No. of Lectures - Tqt
No of Lectures/

Demonstrations

Determination of blood groups, Determination of Haemoglobin,

Finding the coagulation time of blood

Counting of mammalian RBCs

Determination of TLC and DLC

Demonstration of serum alkaline Phosphatase enzyme activity

Preparation of stained mounts of anatomy of monocots and dicots'

roots, stems & leaves.

Demonstration of plasmolysis by Tradescantia leaf peel.

Demonstration of opening & closing of stomata

Separation of photosynthetic pigments by paper chromatography.

Suggested Readings:
Teitbook of Medical Laboratory Technolory by Praful B. Godkar and Darshan P' Godkarth

Medical LaboratoryTechnologyby Ramniksood,5 Edition, 1999, Jaypee publishers.

practical Clinical Biochemistry, Harold Varley, 4th edition, CBS Publication and Distributors, New

Delhi.

ry VVG,,

V

Certificate Year B.Sc. l"'year Semester I II

Sub.iect

Course Corle I gutoOzOf P Course Title Practical-ll

Unit Topic

30+30



Programme

/ Class

Certificate Year B.Sc. f iyear
Semester II

Sub.iect

Course Code BHl00204M Course Title I.P.R. Entrepreneu rship

Bioetihcs & Biosafety

Course Outcome- Students-
r Will able to understand IntellectuaUlndustrial property and its legal protection in research, design

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

. Learn about Entrepreneurship, Bioethics, Biosafety

Credits - 4 Max. Marks: 100 (25 + 75) Min. Passing Marhs:33

Total No. of Lectures - Tutorials - Practical (in hours per week) : 4-0-0

Unit Topic No of
Lectures

UNIT-I Introduction to Indian Patent Law. World Trade Organization and its related

intellectual property provisions. Intellectual/lndustrial property and its legal

protection in research, design and development. Patenting in Biotechnology,

economic, ethical and depository considerations.

l5

UNIT.II Entrepreneurship: Selection of a product, line, design and development
processes, economics on material and energy requirement, stock the product and

release the same for making etc. The basic regulations of excise: Demand for a

given product, feasibility of its production under given constraints of raw
material, energy input, financial situations export potential etc.

20

UNIT-III Bioethics - Necessity of Bioethics, different paradigms of Bioethics - National
& lnternational.

Ethical issues against the molecular technologies.

l0

UNIT.IV Biosafety- Introduction to biosafety and health hazards concerning

biotechnology. Introduction to the concept of containment level and Good

Laboratory Practices (GLP) and Good Manufacturins Practices (GMP).

l5

Suggested Readings:

o Entrepreneurship: New Venture Creation : David H. Holt Pattems of Entrepreneurship : Jack M.
Kaplan

o Entrepreneurship and Small Business Management: C.B. Gupta, S.S. Khanka, Sultan Chand & Sons.

r Sateesh MK (2010) Bioethics and Biosafety, I. K. lntemational Pvt Ltd.
. Sree Krishna V (2007) Bioethics and Biosafety in Biotechnology, New age international
o Publisher.

VOCxxx: {Skill Enhancement course (SEC)} As per Univ. Syllabus

Z02l20lz Co-curricular Course): I{uman Values and Environment Studies: As per Univ.
Syllabus

^^td? oy/vM
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Programme

/ Class

Diploma Year B.Sc.2no year Semester III

Subiect B.Sc. (HONOURS) BIOTECHNOLOGY

Course Code I nutoo3olT Course Title General Microtriology

r Course Outcome- After the completion of the course the students will be able to:

r Learn about Fundamentals, History and Evolution of Microbiology.
o Understand Microbial taxonomy andMorphology and cell structure of major groups of
microorganisms e. g. Bacteria, Algae, Fungi, Protozoa and Unique features of viruses. Course outcomes:
o understand basics of Control of Microorganisms
e Study microbes in extreme environments and microbial interactions
o Know the basics of recombination in Prokaryotes Basics of virology
o Understand basics of Microbial srowth and Microbial Metabolism

Credits - 4 Max. Marks: 100 (25 + 75) Min. Passing Marks :33

Total No. of Lectures - Tutorials - Practical (in hours per week) : 4-0-0

Unit Topic No of
Lectures

UNTT-I Fundamentals, History and Evolution of Microbiology.

Classilication of microorganisms: Microbial taxonomy, criteria used including

molecular approaches, Microbial phylogeny and current classification of bacteria.

Bacterial Cell Wall Structure.

Microbial Diversity: Morphology and cell structure of major groups of
microorganisms e. g. Bacteria, Algae, Fungi, Protozoa and Unique features of
viruses. IKS: Contribution of lndian scientists.

l0

UNIT-II Cultivation and Maintenance of microorganisms: Nutritional categories of
Microorganisms, methods of isolation, Purification and preservation.

l0

UNIT-III Microbial growth: Growth curve, Generation time, synchronous batch and

continuous culture, measurement of growth, and factors affecting the growth of
bacteria.

Microbial Metabolism: Metabolic pathways, amphi-catabolic and biosynthetic

pathways, Fermentation

Bacterial Reprod uction : Transformation, Transduction and Conjugation.

Endospores and sporulation in bacteria.

20

UNIT-IV Control of Microorganisms: By physical, chemical and chemotherapeutic Agent

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. Preservation of various types of foods. Fermented Foods. Major
food and waterborne infections and intoxications.

20

Suggested Readings:
o Madigan MT, Martinko JM and Parker J. (2009). Brock Biology of Microorganisms. l2th

edition. Pearson/Benjam in Cummings.
o Pelczar MJ, Chan ECS and Krieg NR. (1993). Microbiology. 5th edition. Mccraw Hill Book

Company.
. Stanier RY, lngraham JL, Wheelis ML, and Painter PR. (2005). General Microbiology. 5th

edition. McMillan.

,^,^v V vv
r15v



8"S.. (H()NOURS) BIOTECHNOLOGY

U:tfr:rY,iJt?Tliru.tur. and chemical composition of chromatin and concept of cell.division'

irHd;; dr, 
^rfi ;a;i;ilil;G;;4il;'[io*i"og. on cytoplasmic inheritance and sex-

linked inheritance, mutations.

Understand the concept il"oriull"li" irt"ru.tions, Genetic organization of prokaryotic and viral

ttii#r",""6 Linkage and Recombination of genes in a chromosome, cytological basis of

"-r...i"n 
ou"t. and-Extra chro

Min. Passing Marks:33Max. Marks : 100 (25 + 75)

O^rganisms suitable

for genetic experimentatil;;; their genetic significance' tilltt:':^Y:t:t:: 
ll1

il:,"""*,'ffiffi';;-t* il 
";ll-cycte 

-progrersiJ, 
in yeast. Role o.f meiosis in life

;y"i;; of organisms. fUendetian gerrletics: Mendel's experimental design,

,i"""i,vuria, aI-nyuriO and tri hybridirosses, Law of segregation & Principle of

independentassortment'Verificationofsegregatesbytestandbackcrosses,
Chromosomal theory oi inheritance, Allelic interactions: Concept of dominance'

i".lrriu.n.rr, incomplete dominanci, co-dominance, semi-dominance, pleiotropy,

multiple allele, pt"uao-ufiti., essential 
.and. .lethal 

genes' penetrance and

IKS: Contribution q{Ildien rgiglllts'

UNIT.I

a;iil;:;#'",1a g.i"*rc-oiganirution: 
'eukaryotic 

nuclear-qenlme nucleotide

;;;r;;;; compositi-on -"riqu."a repetitive DNA, satellite DNA. centromere and

telomere DNA sequen."., *laatt iepetitive sequences-'-VNTRs.&,dinucleotide

,"p.utr, repetitive'transposed sequences' SINEs & LINEs' middle repetitive

muttipte copy genes, noncoding DNA'

Genetic organlzation ofprokaryotic and viral genonre'

Slructure 
-and 

characteristics of bacterial and eukaryotic chromosome,

chromosome nlotpfroiogy, concept of euchromatin and heterochromatin'

pu.f.uging of DNA *oll.rt. into chromosomes, chrotnosome O*1t1*^i"1t5tl;

l:qq". comPlementary

eli"t, "piti"sis 
(dominant.& recessive), duplicate s:."tt-.1il lih*Iyi:1,:i:^,,r"

ffi;ffi ;i;';;;;"somes, one gene one polypeptide hvpothesis, concept of

ciqtroi 
'.*.rn.- 

introns. eenetic code, gene function' -
s' causes of

*uiutio"t, Ames telt for mutagenic agents, screening procedures for isolation of
.lplefinn

mutants and uses of *utuntt," variati-ons in chromosomes structure - deletion'

lrpii."i"", inversion unJ tr"nrto.ation (reciprocal and Robertsonian), position

effects of gene .*pr.r.ion, chromosomal aberrations in human beings'

abonormalities- Aneuploidy and Euploidy'

Sex determination unJ 
'r.* 

linkage: Mechanisms of sex determination,

Environmental factors and sex deterirination, sex differentiation, Barr bodies'

Jo.ug. compensation, genetic . balance theory' Fragile-X-syndrome and

.troiroro*.,'sex influlncid dominance, sex limited gene expression, sex linked

UNIT.II

UNTT-III

H inkage and

Recombination of genes ii a chronlosome crossirlg over,. Cytological basis of
r^-.- ^1-^-l

;;ffi;;;'ir;d;i;;*echanism of crossing ovei Crossins over at four strand

stage, frultiple crossing overs Genetic rnapping. 
. - ,-..^,^^- :_L^-:+^-^- -ararnqr;;t;;':;;;fir""rri'?"r,.ritance: Rulei'of ixtra nuclear inheritance, maternal

"fi..,r. 
maternal inheritance, cytoplasmic inheritance' 9@orvrrrv v

o

a

a

a

a



imprinting.

Euliution""nd population genetics: In breeding and out breeding, Hardy Weinberg

f"* ipr"ai.tion, ierivatioi;, u1.li" and genoiype frequencies, changes in allelic

freouencies. systems of maiing, evolutionary genetics, natura.l selection'

Suggested Readings:

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

& Sons.

oSnustad,D.P.,Simmons,M.J.(2009)'PrinciplesofGenetics'VEdition'JohnWileyandSonslnc'
r Klug, W.S', Cummings, M.R., Spencer, c.A. (2009). Concepts of Genetics. lX Edition.

o Benjamin Cummings' h, -:---:- --.*..:o Russell, p. l. iiooqi-Cenetics- A Molecular Approach' ul Fdition' Benjamin Cummings'

.Griffiths,A.J.F.,Wessler,S.R.,Lewontin,R.C.andCarroll,S'B'lXEdition'IntroductiontoGenetic
W. H. Freeman 4-Co'

vocxxx: (skill Enhancement course (sEC)): Vocational skill Enhancement course: As

per Univ. Syllabus

2ortsot, (Co-curricular Course): Physical Education and Yoga: As pcr Univ' Syllabus

tl

V

Crr^" O"t.rta- After successful completion of the course'

The students will be able to perform diffirent tests related to genetics and microbiology'

Students will learn basic moiecular and microbial techniques required for analysis of different

Min. Passing Marks :33
Max. Marks : 100 (25 + 75)

hours Per week) : 0-0-4

P*""*rt rrd temporary mount of mitosis and meiosis'

Mendelian deviations in dihybrid crosses

Karyotyping with the help of photographs

feaigree charts of some common characteristics like blood group'

color blindness and PTC tasting'

Study of polyploidy in onion root tip by colchicine treatment'

Preparation of media & sterilization methods'

tuteihods ofisolation ofbacteria from different sources & their

biochem ical characterization.

Staining methods: simple staining, Gram staining, Endospore

staining, negative staining,

ism - total & viable count.

Suggested Readings:-; 
Hartl, D. L. & Jones, E. W. (1998). Genetics: Principtes and Analysis' Sudbury,

o MA: Jones and Bartlett.

. Roskam,s J. RoJgers L.(2002). Lab Ref: A l{andbook of Recipes, Reagents, and other reference

toots for use at tf,e Bench. cold spring !{arbor Laboratory Press. USA.

o Barker K (2004). At the Bench: A laboratory Navigator. cold Spring Harbor Laboratory Press'

USA

w o"Y/v w
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Programme

/ Class

Diploma Year B.Sc. 2nd year Semester IV

Subiect B.Sc. (HONOURS) BIOTECHNOLOGY

Course Code BH10040lr Course Title Molecular Biology

a

Course Outcome- Students-

Will able to understand details of central dogma of life and DNA structure and replication

Get proper knowledge about DNA damage, repair and homologous recombination.

Gain knowledge about Transcription and RNA processing, Prokaryotic and eukaryotic

translation

a

a

Credits - 4 Max. Marks : 100 (25 + 75) Min. Passing Marhs :33

'[otal No. of Lectures - Tutorials - Practical (in hours PeI]{99!)jl-9-0
Unit Topic No of

Lectures

UNIT.I DNA structure and replication (15 Periods)

DNA as genetic material, Structure of DNA, Types of DNA, Replication of DNA

in prokaryotes and eukaryotes: 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. IKS:

Contribution of Indian scientists.

15

UNIT.II 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.

l5

UNIT-III Transcription 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 eukaryotes: Eukaryotic RNA polymerases, transcription

factors, promoters, enhancers, mechanism of transcription initiation, promoter

clearance and elongation RNA splicing and processing: processing of pre-

mRNA: 5' cap formation, polyadenylation, splicing, r[\A and tRNA splicing.

l5

UNIT.IV Regulation of gene expression and translation (18 Periods)

Regulation of gene expression in prokaryotes: Operon concept (inducible and

repressible system), Genetic code and its characteristics.

Prokaryotic and eukaryotic translation: ribosome structure and assembly,

Charging of tRNA, aminoacyl IRNA synthetases, Mechanism of initiation,

elongation and termination of polypeptides, Fidelity of translation, lnhibitors of
translation. Posttranslational modifi cations of proteins.

l5

SUGGESTED READING
l. Karp, C. (2010). Cell and Molecular Biology:Concepts and Experiments. Vl Edition. John

Wiley & Sons. Inc.

2. De Robertis, E.D.P. and De Robertis, E.M.F. (2006). Cell and Molecular Biology. VIII
Edition. Lippincott Williams and Wilkins, Philadelphia.

3. Becker, W.M., Kleinsmith, L.J., Hardin. J. and Bertoni, C. P. (2009). The World of the Cell.

VII Edition. Pearson Benjamin Cummings Publishing, San Francisco.

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

Biology of the Gene (VI Edition.). Cold Spring Harbour Lab. Press, Pearson Pub'

V
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Programme

/ Class

Diploma Year B.Sc. 2no year Semester IV

Subiect B.Sc. (HONOURS) BIOTECHNOLOGY
Course Code I nu loolozr Course Title I lnanauNOLOGY

Course Outcome-
o Understand the principles of immunology

o Learn about structural features of components of immune system as well as their function and

development of immune system and mechanisms by which our body elicits immune response.

o Predict about nature of immune response that develops against bacterial, viral or parasitic

infection, and prove it by designing new experiments.

o Understand different tools and techniques of immunology
o Understand the biology of different vaccines against infectious agents

Credits - 4 Max. Marks: 100 (25 + 75) Min. Passing Marks :33

Total No. of Lectures - Tutorials - Practical (in hours per week) : 4-0-0

Unit Topic No of
Lectures

UNIT-I Immune Response - An overview, components of the mammalian immune

system, molecular structure of Immuno-globulins or Antibodies, Humoral &
Cellular immune responses, T- lymphocytes & immune response (cytotoxic T-
cell, helper T-cell, suppressor T-cells), T-cell receptors, genome

rearrangements during B-lymphocyte differentiation, Antibody affinity
maturation class switching, assembly of T-cell receptor genes by somatic
recombination. IKS: Contribution of Indian scientists.

20

UNIT-II Regulation of immunoglobulin gene expression - clonal selection theory,
allotypes & idiotypes, allelic exclusion, immunologic memory, heavy chain

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

l5

UNIT.III Major Histocompatibility complexes - class I & class II MHC antigens,

antigen processing.

Immunity to infection - immunity to different organisms, pathogen defense

strategies, avoidance of recognition. Autoimmune diseases, Immunodeficiency-
AIDS.

l3

UNIT.IV Vaccines & Vaccination - adjuvants, cytokines, DNA vaccines, recombinant
vaccines, bacterial vaccines, viral vaccines, vaccines to other infectious agents,
passive & active immunization. Introduction to immunodiagnostics - RIA,
ELISA.

t2

Suggested Readings:

r Abbas AK, Lichtman AH, Pillai S. (2007). Cellular and Molecular Immunology. 6 th edition
Saunders Publication, Philadelphia.

r Delves P, Martin S, Burton D, Roitt lM. (2006). Roitt's Essential Immunology. I l'h edition Wiley-
Blackwell Scientific Publication, Oxford.

r Goldsby M, Kindt TJ, Osbome BA. (2007). Kuby's Immunology. 6th edition W.H. Freeman and
Company, New York.

. Murphy K, Travers P, Walport M. (2008). Janeway's Imrnunobiology. 7th edition Garland Science
Publishers, New York.

o Peakman M, and Vergani D. (2009). Basic and Clinical lmmunology. 2nd edition Churchill
I.lvingstone Publ ishers, Edinberg.

rw
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Programme

/ Class

Diploma Year B.Sc. 2'o year Semester IV

Subiect B.Sc. (HONOURS) BIOTECHNOLOGY
Course Code I nulOOnOgP Course Title Practical-lV

a Course Outcome- After successful completion of the course,

The students will be able to perform different tests related to Molecular Biology and Immunology.

Students will learn basic molecular and Immunological techniques required for analysis of different
pathological samples.

a

a

Crcdits - 4 Max. Marks : 100 (25 + 75) Min. Passing Marks :33

Total No. of Lectures - Tutorials - Practical (in hours per week) : 0-0-4

Unit Topic No of Lectures/
Demonstrations

Preparation of solutions for Molecular Biology experiments.

lsolation of chromosomal DNA from bacterial cells.

Isolation of Plasmid DNA by alkaline lysis method

Agarose gel electrophoresis of genomic DNA & plasmid DNA

Qualitative and quantitative analysis of DNA using
spectrophotometer

Haemagglutination assay

Haemagglutination inhibition assay

Separation ofserum from blood

Double immunodiffusion test using specific antibody and antigen.

Radial immunodiffusion

ELISA.

30+30

r Suggested Readings:
o Plummer D. T., An Introduction to Practical Biochemistry 3rd ed., Tata McGraw Hill Education

Pvt. Ltd. 1998,

o Wilson K. and Walker J., Principles and Techniques of Biochernistry and Molecular Biology, 7th

ed., Cambridge University Press, 20 I 0

r William, E. Paul (1989) Fundamental Immunology,2nd Edition Raven Press, New York.
o William, R. Clark (1991) the Experimental Foundations of Modern Immunology (4th Edition) John

Wiley and Sons, New York.
r Basic Immunology, A.K. Abbas and A.H. Lichtman, Saunders W.B. Company
o Fundamentals of lmmunology, W. Paul, Lippincott Williams and Wilkins
o Immunology, W.L. Anderson, Fence Creek Publishine (Blackwell).

rw
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Minor Course: Medical Biotechnology: As proposed by the concerned dept.

BHl00404M I Minor Course lVledical

Unit I: Vaccine technology: Immunity and vaccine; Childhood immunization program, Herd

lmmunity;Active immunization, Attenuated; Inactivated; Subunit vaccines; Recombinant and protein

based vaccines, plant-based vaccines; conjugate vaccines; Passive Immunization; Monoclonal

Antibody concept and applications.

Unit II: Important therapeutic proteins: Functions, Uses and Production of Insulin, Growth Hormone,

Factor VIII, Tissue-Plasminogen Activator, Erythropoietin; Interferon basic concept and application.

Unit III: Biotechnological methods of disease diagnosis and treatment- Microbiological;

Immunological-agglutination, ELISA, Western blotting; Serological; Molecular diagnostics-PCR,

Real time PCR, Cr value and viral load, Forensic medicine: DNA fingerprinting and DNA profiling,

Imaging technologies

Unit IV: Drug targeting and delivery; In vitro fertilization and Embryo Transfer, Assisted

Reproductive Technologies; Cryopreservation of sperrn and ovum; Banking concept in

Biotechnology, Stem Cell therapy; Gene therapy; Concept of Tissue engineering, Organoids

development; 3D Bioprinting, Production ofArtificial tissues and organs, Commercialized products.

Texts/References

l. F.C. Hay, O.M.R. Westwood, Practical Immunology, 4th Edition-, Blackwell Publishing, 2002

2. S. Hockfield, S. Carlson, C. Evans, P. Levitt, J. Pintaq L. Silberstein, Selected Methods for
Antibody and Nucleic Acid probes, Volume I , Cold Spring Harbor Laboratory Press, I 993.

3. Ed Harlow, David Lane, Antibodies Laboratory Manual, Cold Spring Harbor, Laboratory Press,

I 988.

4. Gupta V et al (2016). Basics and Applied Aspects of Biotechnology, Springer International.
5. Levine, M. M. (2004). New Generation Vaccines. New York: M. Dekker.

BH I 00405R: Proj ect: Research Proj ect/Inte rnship/Field Work

204140112041402: (Co-curricular Course): Social Responsibility and Community
Engagement/Indian Language: As per Univ. Syllabus

,rr9 cqp
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Programme
/ Class

Honours Year B.Sc.3rd year Semester V

Subiect B.Sc. (HONOURS) BIOTECHNOLOG Y
Course Code I nHtOOsOlT Course Title I nio-,tnalytical Tools

Course Outcome-

The objective ofthe course is to introduce various techniques to the students, which are used in
biological research.

Students will acquire knowledge about the principles and applications of spectrophotometric and
chromatography techniques used in a biochemistry lab.

Students will leam about the principle and application of electrophoresis, centrifugation techniques,
microscopic and molecular biological techniques.

Credits - 4 | Max. Marks : 100 (25 + 75) | wtin. Passing Marks :33

Total No. of Lectures - Tutorials - Practical (in hours per week) : 4-0-0
Unit Topic No of

Lectures
UNIT.I Simple microscopy, phase contrast microscopy, florescence and electron

microscopy (TEM and SEM), pH meter, absorption and emission spectroscopy,
IKS: Contribution of Indian scientists.

r0

UNIT.II Principle and law of absorption fluorimetry, colorimetry, spectrophotometry
(visible, UV, infrared), centrifugation, cell fractionation techniques, isolation of
sub-cellular organelles and particles.

l5

UNIT-III 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.

l5

UNIT.IV 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.

20

Suggested Readings:

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

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

3. Cooper, G.M. and Hausman, R.E. 2009. The Cell: A Molecular Approach. 5th edition. ASM
Press & Sunderland, Washington, D.C.; Sinauer Associates, MA.
4. Becker, W.M., Kleinsmith, L.J., Hardin. J. and Bertoni, G. P. 2009 The World of the Cell.Tth
edition. Pearson Benjamin Cummings Publishing, San Francisco.

w UY/ v &/
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Programme
/ Class

Honours Year B.Sc. 3rd year Semester V

Subiect B.Sc. (HONOURS) BIOTECHNOLOGY

Course Code BHl00502T Course Title Recombinant DNA
Technology

Course Outcome'

Gain knowledge on the foundation of genetic engineering and their applications in biological

research as well as in biotechnology industries.

Understand gene concept, plasmids, and wide range of techniques, especially modern molecular

tools in diagnosis.

Acquainted with various techniques of genetic engineering and their applications in biological

research. diaenostics as well as in biotechnology industries.

Credits - 4 Max. Marks : 100 (25 + 75) Min. Passing Marks :33

Total No. of Lectures - Tutorials - Practical (in hoq1qlqrygrL)j 'l:Q-0

Unit Topic No of
[,ectures

UNIT-I Molecular tools and applications- restriction enzymes, ligases, polymerases,

alkaline phosphatase. Gene Recombination and Gene transfer: Transformation,

Episomes, Plasmids and other cloning vectors (Bacteriophage-derived vectors,

artificial chromosomes), Microinjection, Electroporation, Ultrasonication,

Principle and applications of Polymerase chain reaction (PCR), primer-design, and

RT- (Reverse transcription) PCR. IKS: Contribution of Indian sqiq4!!pfs'

l5

UNIT-II Riitriction and modification system, restriction mapping. Southem and Northern

hybridization.
Preparation and comparison of Genomic and c-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).

20

UNIT.III Random and site-directed mutagenesis: Primer extension and PCR based methods

of site directed mutagenesis, Random mutagenesis, Cene shuffling, production of

chimeric proteins, Protein engineering concepts and examples (any trvo).

l0

UNIT.IV Genetic engineering in plants: Use of Agrobaclerittm tumefaciers 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.

l5

Suggested Readings:

l. Brown TA. (2006). Gene Cloning and DNA Analysis. 5th edition. Blackwell Publishing,

Oxford, U.K.
2. Clark DP and Pazdernik NJ. (2009). Biotechnology-Applying the Genetic Revolution.

Elsevier Academic Press, USA.

3. Glick, B.R., Pasternak, J.J. (2003). Molecular Biotechnology- Principles and Applications of recombinant

DNA. ASM Press, Washington

4. Primrose SB and Twyman RM. (2006).

Blackwell Publishing, Oxford, U.K.
Manual. 3'd edition. Cold5. Sambrook J, Fritsch EF and Maniatis T. (2001). Molecular Cloning-A Laboratory

Sorins Harbor Laboratory Press.

Principles of Gene Manipulation and Genomics, 7th edition.

NU tr



Programme
/ Class

Honours Year B.Sc.3rd year Semester I V

Subject

cor,rdode I gHl00503T Course Title BIOSTATISTICS

r Course Outcome-

o Leam the need of statistical approach, identis the different axiomatic approach.

r Leam to study the variability of observation.

o know effective use ofoffice package -word, excel, ppt. and publisher etc

o understand simple calculation using excel

Credits - 4 Max. Marks : 100 (25 + 75) Min. Passing Marks :33

Total No. of Lectures - Tutorials - Practical (in hours per week) : 4-0-0

Unit Topic No of
Lectures

UNIT-I Secondary data, Classification and

Graphical representation of Statistical data. Measures of central tendency and

Disiersion. M"".u.". of Skewness and Kurtosis. IKS: Contribution of Indian

scientists.

t2

UNIT-II Probability, Theorems on total and

.orporni probability), Elementary ideas of Binomial, Poisson and Normal

distributions.

l8

UNIT-III @celevel,criticalregion,teStingofhypothesisand
standard error, lirge sample test and small sample test. Problems on test of

significance, t-test, chi-square test for goodness of fit and analysis of variance

(ANOVA)

l8

UNIT.IV Col'relation a"d Regression. Emphasis on examples from Biological Sciences. t2

Suggested Readings:

t. ie Cf (2003) Introductory biostatistics. lst edition, John Wiley, USA

2. Glaser AN (2001) High YieldTM Biostatistics. Lippincott Williarns and Wilkins, USA

3. EdmondsonA and Druce D (1996) Advanced Biology Statistics, Oxford University Press.

4. Danial W (2004) Biostatistics : A foundation for Analysis in Health Sciences, John Wiley and Sons Inc..

N,L Ar'r/ q, o/
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Programme

/ Class

Honours Year B.Sc.3rd year Semester V

Subject

Course Code I nulo0504T Course Tirte I BIOINFORMAt|CS

Course Outcome-
o Understand the basic theories and practical's of common computational tools and databases

which facilitate investigation of molecular biology and evolution-related concepts. critically
analyse and interpret results of their studies with the help of bioinfomatical tools.

Credits - 4 Max. Marks: 100 (25 + 75) Min. Passing Marks :33

Total No. of Lectures -Jutorials - Practical (in hours per weetl : -lO+
Unit Topic No of

Lectures
UNIT.I History of Bioinformatics. The r"t

Sources, EMBL, GENBANK, Entrez, unigene, Understanding the structure of
each source and using it on the web. IKS: contribution of Indian scientists.

l2

UNIT.II ProteinInformationSourceS,PDB,SwISSPRoT,TR@
structure of each source and using it on the web. Introduction of Data Generating
Techniques and Bioinformatics problem posed by them- Restriction Digestion,
Chromatogram s, B I ots, PCR, M icroarays, Mass Spectrometry.

l8

UNIT-III Sequence and Phylogeny analysis, Detecting open [eaar.,g FA'n"s, outline oT
sequence Assembly, Mutation/Substitution Matrices, pairwise Alignments,
Introduction to BLAST, using it on the web, Interpreting results, Multiple
Sequence Alignment, Phylogenetic Analysis.

l8

UNIT.IV Searching Databases : SRS, Entrez, Sequence s imit arity siarctres-n t-Rsr,
FASTA, Data Submission. Genome Annotation: pattern and repeat finding,
Gene identification tools.

l2

Suggested Readings:

l. Ghosh Z. and Bibekanand M. (2008) Bioinformatics: Principles and Applications. Oxford
University Press.

2. Pevsner J. (2009) Bioinformatics and Functionat Genomics. II Edition. Wiley-Blackwell.
3. Campbell A. M., Heyer L. J. (2006) Discovering Genomics, Proteomics and-Bioinformatics. II Edition.
Benjamin Cummings.

r,',v
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Programme

/ Class

Honours Year B.Sc. 3'o year Semester V

Sqbject B.Sc. (HONOURS) BIOTECHNO|.oG\i
Course Code I nulooSost, Course Title I practical-V

Course Outcome- After successful completion 0f the course,
Students will leam different Bioanalytical techniques and tools and techniques for genetic

Engineering

Students leam about techniques of Biostatistics and Bioinformatics

a

a

a

Credits - 4 Max. Marks: 100 (25 + 75) Min. Passing Marks :33

Total No. of Lectures - Tutorials - practica! 
![in hoursliiweelg : 0_07

Unit Topic No of Lectures/
Demonstrations

Preparation ofthe sub-cellular fractions ofrat liver cells.
Preparation of protoplasts from leaves.

Separation of amino acids by paper chromatography; To identify
lipids in a given sample by TLC.
To veri$ the validity of Beer's law and determine the molar
extinction coeffi cient.

Restriction digestion of DNA
Competent Cells: Preparation and Transformation of Competent
Cells.

Demonstration of PCR

Understanding and use of various web resources: EMBL, Genbank,
Entrez, Unigene,

Understanding and using: PDB, Swissprot, TREMBL
Using various BLAST and interpretation of results; Sequence
alignment using BLAST; Multiple sequence alignment using Clustal
w.
Practicals Based on measures of Central Tendency & Dispersion,
graphical Representation, Distributions, Binomial, poisson, Normal,
t, f, z, and Chi-square

30+30

Suggested Readings:
o Glick, B'R., Pastemak, J.J. (2003). Molecular Biotechnology- Principles and Applications of

recombinant DNA. ASM press, Washington
r Primrose SB and Twyman RM. (2006). Principles of Gene Manipulation and Genomics, 7th edition.

Blackwell Publishing, Oxford, U.K.
o Sambrook J, Fritsch EF and Maniatis T. (2001). Molecular Cloning-A Laboratory Manual. 3'd

edition. Cold Spring Harbor Laboratory press.

o Glaser AN (2001) High YieldTM Biostatistics. Lippincott Williams and Wilkins, USAo Edtnondson A and Druce D (1996) Advanced Biology Statistics, Oxford University press.

r Danial W (2004) Biostatistics : A foundation for Analysis in Health Sciences, lotrn witey and Sons
Inc.

o Ghosh Z. and Bibekanand M. (2008) Bioinformatics: Principles and Applications. Oxford University
Press.

r Pevsner J' (2009) Bioinformatics and Functional Genomics. II Edition. Wiley-Blackwell.
o Campbell A' M., Heyer L. J. (2006) Discovering Genomics, Proteomics and Bioinformatics. II

Edition. Benjamin Cummings.

8H100506R: (Research

faculty

0

I'N"y

Project): Research Project on topics which are Inter/Intra
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Programme
/ Class

Honours Year B.Sc.3rd year Semester VI

Subject B.Sc. (HONOURS) BIOTECHNOLOGY
Course Code BHl0060tT Course Title BIOPROCESS

TECHNOLOGY
o Course Outcome-
o 

lJlderstald the problems in isolation, strain improvement and growth of microorganisms in
industrial processes.

o Isolate and improve the industrially important microorganisms.
r Understand design and types of fermenters and operation of fermenters.

Credits - 4 Max. Marks : 100 (25 + 75) Min. Passing Marks :33

lotal No. of Lectures - fqprials - Practical (in hours per week) : 4{4
Unit Topic No of

Lectures
UNIT-I Introduction to bioprocess technology. Range ofbioproiess tectrnology ana its

chronological development. Basic principle components of fermentation
technology. Types of microbial culture and its growth kinetics- Batch, Fedbatch
and Continuous culture. IKS: Contribution of Indian scientists.

l0

UNIT-II Design of bioprocess vessels- Significance of tmietter, games, Sparge.Jyf
of culture/production vessels- Airlift; cyclone column; packed Tower and their
application in production processes. Principles of upstream processing - Media
preparation, Inocula development and sterilization.

20

UNIT-III. Introduction to oxygen requirement in bioprocess; mass trinsf"r co"fflrci*g
factors affecting KLa. Bioprocess measurement and control system with special
reference to computer aided process cqntrol.

(ls

UNIT-IV Introductiontodownstreamprocessing,productrecov@
Effluent treatment.

Yicrobi?l production of ethanol, amylase, lactic acid qqd Single ceil proteins.

l5

Suggested Readings:
l. casida LE. (1991). Industrial Microbiology. lst edition. wiley Eastern Limited.
2. Crueger W and Crueger A. (2000). Biotechnology: A textbook of Industrial Microbiology.
2nd edition. Panima Publishing Co. New Delhi.
3. Patel AH. (1996). Industrial Microbiology. lst edition, Macmillan India Limited.
4. Stanbury PF, Whitaker A and Hall SJ. (2006). Principles of Fermentation Technolo gy.2nd
edition, Elsevier Science Ltd.
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GENOMICS &
PROTEOMICS

o Course Outcome-

Max. Marks : 100 (25 + 75) Min. Passing Marks :33

Total No. of Lectures - :g!q44!s - practical (in ffi

Introduction to Genomics, DNA sequencing metnoas - rnanuat a autornatea:
Maxam & Gilbert and Sangers method. pyrosequencing, Genome Sequencing:
Shotgun & Hierarchical (clone contig) methods, computer tools for r.qu"n.i-,g
projects: Genome sequence assembly software. IKS: contribution of Indian
scientists.

Managing and Distributing Genome Data: Weffi
genome analysis: ENSEMBL, VISTA, UCSC Genome Browser, NCBI genome.
Selected Model Organisms' Genomes and Databases

UNIT-III Introductiontoproteinstructure,Chemicalp'op@
interactions that determine the property of proteins. short-range inteiactions,
electrostatic forces, van der waal interactions, hydrogen bonds, Hydrophobic
interactions. Determination of sizes (Sedimentation analysis, gel filteration, sDS-
PAGE); Native PAGE, Determination of covalent structures _ Edman

UNIT-IV IntroductiontoProteomics,Analysisofp'oteome@
preparation, solubilization, reduction, resolution. Reproducibility of2D-pAcE.
Mass spectrometry based methods for protein identification . De novo sequencing
using mass spectrometric data.

Suggested Readings:

l. Genes IX by Benjamin Lewin, Johns and Bartlett publisher,2006.

2. Modem Biotechnology,2nd Edition, S.B. primrose, Blackwe[ publishing, 19g7.
3. Molecular Biotechnology: Principles and Applications of Recombinant DNA, 4th Edition,
4. B.R. Glick, J.J. Pasternak and C.L. patten, 2010.

I Molecular Cloning: A Laboratory Manual (3rd Edition) Sambrook and Russell Vol. I to III, 19g9.
6. Principles of Gene Manipulation 6th Edition, S.B.Primrose, R.M.Twyman and R.W. Old. dlackwell

Science, 2001.

7. Snustad, D.P., Simmons, M.J. (2009). Principles of Genetics. V Edition. John Wiley and Sons Inc.
8' Klug, W.S., Cummings, M.R., Spencer, C.A. (2009). Concepts of Genetics. tX Ediiion. Benjamin

Cummings.

9. Russell, P. J. (2009). iGenetics- A Molecular Approach. III Edition. Benjamin Cummings.
10. Glick, B'R., Pasternak, J.J. (2003). Molecular Biotechnology- Principles and Applicatio"ns of

recombinant DNA. ASM Press, Washington.
I l. Pevsner, J. (2009). Bioinformatics and FunctionalCenomics. Il Edition. John Wiley & Sons.

s
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Programme
/ Class

Honours Year B.Sc.3rd year Semester VI

Subiect B.Sc. (HONOURS) BIOTECHNOLOGY
Course Code BHr00602T Course Title

Credits * 4

Unit Topic [--M;r-
Lectrr res

UNIT-I l5

UNIT-II l0

20

l5
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..?.JflT.,r. 
1 Honours I Year B.Sc. 3rd year I Semester VI

Subject B.Sc. (HONOURS) BIOTECHNOLOGY
Course Code BHl00603T Course Title ANIMAL

BIOTECHNOLOGY
Course Outcome- Students

o will learn about Gene transfer methods in Animals
r Understand the concept of Transgenic Animals, Stem Cell Technology , gene therapy

Credits - 4 Max. Marks : 100 (25 + 75) | nnin. Passing Marhs :33

Total No. of Lectures - Tutorials - Practical (in hours per weel0 i 4:0:0
Unit Topic No of

Lectures
UNIT-I Gene transfer methods in Animals - Microinjection, Ernbryonic Stem cell, gene

transfer, Retrovirus & Gene transfer. IKS: Contribution of Indian scientists.

l0

UNIT-II Inhoduction to transgenesis. Transgenic Animals - Mice, Cow, Pig, Sheep, Goat,

Bird, Insect. Animal diseases need help of Biotechnology - Foot-and mouth
disease, Coccidiosis, Trypanosomiasis, Theileriosis.

20

UNIT-III Animal propagation - Artificial insemination, Animal Clones. Conservation
Biology - Embryo transfer techniques. Introduction to Stem Cell Technology
and its applications.

l0

UNIT.IV Genetic modification in Medicine - gene therapy, types of gene therapy, vectors
in gene therapy, molecular engineering, human genetic engineering, problems &
ethics.

20

Suggested Readings:

Brown, T.A. (1998). Molecular biology Labfax II: Gene analysis. ll Edition. Academic Press,

California,USA.

2. Butler, Ivl. (2004). Animal cell culture and technology: The basics. II Edition. Bios scientific publishers.

3. Glick, B.R. and Pasternak, J.J. (2009). Molecular biotechnology- Principles and applications of
recombinant DNA. IV Edition. ASM press, Washington, USA.
4. Griffiths, A.J.F., 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. Ill Edition. Freeman and Co., N.Y., USA.
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rSc. (HCINOURS) BIOTECHNOLOGY

a

a

a

a

a

a

Course Outcome-

Understand the principles, practices and applications ofplant biotechnology, transgenic

plant generation, plant tissue culture, plant genomics, and genetic transformation'

Understand applications of stem cells and tissues engineering'

Learn differeni g.nr delivery methods to deliver foreign gene in plants

Know about different products of transgenic animals, plants and microbes.

Min. Passing Marks :33Max. Marks : 100 (25 + 75)

lrggJsrgr:lss!)!-o-9

Contribution of Indian scientists.

ulture: Seed'

Embryo, Callus, Organs, CJtt anl f rotoplast culture' Yto:lo-!"**:.}1ll]1,
uua protir.rution, Meristem and shoot tip culture, cud culture, organogenesls,

.*Uiog.n.tis, advantages and disadvantages of micropropagation' IKS:

nther culture' MicrosPore

.uftu* andog"nisis Sgnificance 
-and 

use of haploids, Ptoidy level and
^ cC^ ^L:^ -

"hro*oro*" 
loubling,-diplodization, Gynogenic haploids, 

. 
factors effecting

lynog.n"rir, chromos=ome Llimination tec'hniques for production of haploids in

lation' ProtoPlast

O.r.tfp*.nt, Somatic hybridization, identifiation. and selectio, 
9f 

h{bti9 
,::]lt:

CVUTiA'r, poiential of sornatic hybridization _limitations. 
Somaclonal variation

Nlmenclature, methods, applications basls and disadvantages'

n, Nitrogenase' HYdrogenase'

Nodulation,
gio.ontrot of pathogens, Growth promotion by free-living bacteria'

Suggested Readings:

i. Efioi*uni, S.S. aia Razdan 2004 Plant Tissue Culture and Practice.

z. nro*n, T. A. Gene .roni"g and DNA analysis: An Introduction' Blackwell Publication'

3. Gardner, E.J. Simmonnr, fr.J. Snustad, o.p. zoog 8th edition Principles of Genetics. wiley India.

4. Raven, P.H., Johnson, c,n., Lo,o', J.B. and Singer, S.R. 2005 Biology.-Tata MC.Graw Hill.

S. n.in.rt, J. and Bajaj, Y.p.d. 1997 Applied and Fundamental Aspects of Plant Cell, Tissue and

Organ Culture. Narosa Publishing House' 
-

6. il.ussell, p.J. 2009 Genetics -,{ Molecular Approach. 3rdedition. Benjamin Co'

i. Sambrook & Russel. Molecular Cloning: A laboratory manual. (3rd edition)

g. Slater, A., Scott, trl.W. g Rowler, M.R.-2008 Plant Biotechnology: The Genetic Manipulation of Plants'

,^u UlV g,/
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Programme

/ Class

Honours I Year B.Sc. Third year Semester VI

Subiect B.Sc. (HONOURS) BIOTECHNOLOGY
Course Code I BHl00605P Course Title Practical-VI
o Course Outcome- After successful completion of the course, student will be able to perform:

experiments related to plant and animal physiology and can analyse blood samples.

Credits - 4 Max. Marks : 100 (25 + 75) Min. Passing Marhs :33

Total No. of Lectures - Tutorials - Practical (in hours per week) : 0-0-4
Unit Topic No of Lectures/

Demonstrations

Isolation of an industrially important microorganism from a natural
resource. Bacterial growth curve.

Calculation of thermal death point (TDP) of a microbial sample.

Production and analysis ofethanol and lactic acid.

Production and analysis of amylase.

Use of SNP databases at NCBI and other sites; Use of OMIM
database

Detection of Open Reading Frames using ORF Finder; Proteomics
2D PAGE database

Software for Protein localization.; Hydropathy plots

Native PAGE and SDS-PAGE

Sterilization techniques: Glassware sterilization, Media sterilization,
Laboratory sterilization; Sources of contamination and

decontamination measures.

Preparation of Hank's Balanced salt solution; Preparation of
Minimal Essential Growth medium

Isolation of lymphocytes for culturing

DNA isolation from animal tissue

Preparation of sirnple growth nutrient (Knop's mediunr), full
strength, half strength, solid, and liquid.

Preparation of complex nutrient medium (Murashige & Skoog's
medium); Significance of growth hormones in culture medium.

Selection, Pruning, sterilization, and preparation ofan explant for
plant tissue culture.

To demonstrate various steps of Micropropagation.

30+30

Suggested Readings:
r Plummer D. T., An Introduction to Practical Biochemistry 3rd ed., Tata McGraw Hill Education

Pvt. Ltd.1998,
r Wilson K. and Walker J., Principles and Techniques of Biochemistry and Molecular Biologr, 7th

ed., Cambridge University Press, 2010
o Bhojwani, S.S. and Razdan 2004 Plant Tissue Culture and Practice.

r Griffiths, A.J.F., 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.
o Glick, 8.R., Pasternak, J.J. (2003). Molecular Biotechnology- Principles and Applications of

recombinant DNA. ASM Press, Washington.
o Pevsner, J. (2009). Bioinformatics and Functional Genomics. Il Edition. John Wiley & Sons.

BH100606R: (Research Project): Research Project on topics which are Inter/Intra t
facutty,---/Y
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