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CURRICULUM & CREDIT FRAMBWORK FOR FYUP

Year Semester Course

Code

Paper Title Theory
/ Practical

Credits

First
Year

I Bl00l0l.T Cell Biology and Genetics Theory 4
B100102P CellBiology and

Genetics Lab
Practical 2

II 81002017 MolecularBiology
and Genetic
Engineering

Theory 4

B100202P Genetic Engineering Lab Practical 2
Second

Year
III B1003017 Biochemistry

and

Biochemical
tools

Theory 4

B 100302P Biochemistry Lab Practical 2
IV Bl0040lT Microbiologyand

Immunology
Theory 4

8100402P Microbiology and
Immunology Lab

Practical 2

8100403R Research ProjecV
Internship

Project 3

Third
Year

V B1005017 Biostatistics and

Bioinfonnatics
Theory 4

81005027 Animal and Plant Biotechnology Theory 4

Bl00s03P Bioinformatics, giostatGtics

and Tissue culture Lab
Practical 2

VI B1006017 Industrial and Environmental
Biotechnology

Theory 4

81006027 Food Biotechnology Theory 4
8100603P Industrial and Environmental

Biotechnology Lab
Practical 2

Bachelor of Science with Honours Oegree in Biotechnology

Fourth

Year
VII Bl0070lT Cell and Developmental Biology Theory 4

B1007027 General Biochemistry Theory 4

B r007037 Bioanalytical Techniques Theory 4

81007047 General Microbiology Theory 4

B100705P PRACTICAL Practical 4
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vrII 81008017 Moleculaffi Theory 4

81008027 Intermediary Meta6olism Theory 4
B r 008037 rlant tJlotechnology and Tissue

Culhrre
Theory 4

B1008047 EnzYmolosv Theory 4
Bl0080sP r1AL, I TUAL Practical 4

(Onl
Bachelor of Sc

ly for students wh

UR

ience Degree Honours wit
o secure 757o marks in th,

h Research
p fircf 6 oon rs)

Fourth

Year
VII Bl0 07017 Cell and

Developmental

Blqlogy

*ELECTIVE

(SELECT
ANY3)

Theory 4

B1007027 General

Biochemistry
Theory 4

B1007037 Bioanalytical

Techniques
Theory 4

B1007047 General tt t;crobiology Theory 4
B100705P PRACTICAL Practical 4
8100706R Research prol eitsTSEser

(Prosressive)
tation Project 4

VIII Bl0080lT
Biology and
Genetics

*ELECTIVE

(SELECT
ANY3)

Theory 4

81008027 Intermediary

Metabolism
Theory 4

B1008037 Plant Biotechnology
and Tissue Culture

Theory 4

B1008047 Enzymology Theory 4
B100805P PRACTICAL Practica 4
B100806R Research Projects / Dissertation

(Submitted)
Project 4

Mastel in Biotechnology ( I year)

Fifth

Year

x Bl0090lT Cellular and Molecular Immunology Theory 4
81009027 Principle and Application ofGnetic

Engingering
Theory 4

81009037 Genomics and
Proteomics

*ELECTTVE

(SELECT

ANY 1)

Theory 4

81009047 Fundamental of
Biostatistics and
Biomaths

Theory 4

B1009057 Animal Cell Culture &
Medical Biotechnology

Theory 4

B1009067 Computational Biology
and Bioinformatics

Theory 4

8100907P Practical Practical 4

B100907R Research Proj ects /Dissertation
(Progressive)

Project 4

4
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x Bl0l00tr Bioprocess

Technology * ELECTIVE
(SELECTANY

4)

Theory 4

Bl0l002T oncotechnology- Theory 4

Bl0l003T Nanoteitrnolo$-- Theory 4

Bl0l004T Neurosciences and
Techrrology

Theory 4

rJl0l005T IPR, Bioethics and
Entrepreneurships

Theory 4

tsr010067 Environmental

Biptechnology
Theory 4

Bl0l007T Microbial -
Biotechnolory

Theory 4

Bl0l008T Research Methodology Theory 4

8r01009R Dissertation (Submined) Project 4
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Programme/Class : Certificate Year: First (l) [Seffister: F[stO
Subject: Biotechnology

Couse Code: Bl00l0lT Course Title: Cell Biology and Genetics

Course Outcomes (COs)

course, students will be able to-
o Learn different areas of cell biology including the structure and functions of cell,

its organelles such as mitochondria, nucleus etc.
o Understand how genetic information is transmitted in organism.
o Understand the role of cytoskeleton and its remodelling including the diseases

associate with improper remodelling.
o Earn how the synthesized proteins are transported to different organelles.
r Understand the regulation of cell cycle, programmed cell death and Cancer.
r Learn different cell-biologytechniques like karyotyping, chromosome banding,

FISH, FACS, centrifugation and microscopy.

Credits:4 Core Compulsory
Maximum Marks: 100
(7s(uE)+2s(crE))

Minimum Passing Marks: As per University norms

Total Number of Lectures-Tutoriats-pr
Unit Topics N0. of Lectures

I r Introduction and history of Biotechnological science

With special reference to contribution of Indian
scholars in biological sciences

2

II . Prototype structure of animal, plant, and bacterial

cells, Diversity of cell size and shape

e Celltheory
o C-value paradox

o Cell Membrane: Chemical components of biological
membranes, organization and Fluid Mosaic Model, and
membrane transport.

o Cytoskeleton and Extra cellular matrix

m Structure and Function of C
o Lysosomes: Vacuoles and micro bodies: Structure and

functions

o Ribosomes: Structures and function including role in
protein synthesis.

o Mitochondria: Structure and function, Genomes,
biogenesis.

o Chloroplasts: Structure and function, genomes,
biogenesis

o Nucleus: Structure and function, nuclear envelope

IV Chromosome structure:
r Chromosomes: chromatin and chromosomes

organization, euchromatin and heterochromatin,

nucleosome, metaphase chromosome, genes and

9
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chromosomes.

. DNA as genetic material, Structure of DNA
o Structural and numerical changes in human

chromosomes and ploidy in plants.

r Mutations: Types of mutations, spontaneous and

induced mutations, Physical and chemical mutagens

v Cell cycle, Cancer and Cell Signaling:
o Cell Cycle: Mitosis and Meiosis: Control points in

cell-cycle progression in yeast and higher organisms
o Cell senescence and programmed cell death
o Cancer - chromosomal disorders, oncogenes and

tumor suppressor genes

o Introduction to cell signalling and cell -+ell interaction

VI Mendelian and nonmendelian genetics:
o Historical developments in the field of genetics.

Organisms suitable for genetic experimentation and
their genetic signifi cance

o Mendelian genetics : Mendel's experimental design,
monohybrid, di-hybrid and tri hybrid crosses, Law of
segregation & Principle of independent assortment

o Allelic interactions: Concept of dominance,
recessiveness, incomplete dominance, co-dominance,

semi-dominance, pleiotropy
o Sex determination and sex linkage: Mechanisms of sex

determination, Environmental factors and sex

determination, sex differentiation, Barr bodies, dosage
compensation, genetic balance theory

vII Linkage, crossing over and population genetics:

o Linkage, crossing--over and chromosome and genetic

mapping

o Extra chromosomal inheritance: Rules of extra nuclear

inheritance, matemal effects, maternal inheritance,

cytoplasmic inheritance, organelle heredity, genomic

imprinting.
o Genetic Code: deciphering genetic code; degeneracy,

unusual codons in mitochondria Mutations: types,

mechanisms

o Evolution and population genetics: Hardy Weinberg

law (prediction, derivation), allelic and genotype

frequencies, changes in allelic frequencies,

evolutionary genetics, natural selection.

vru Cytological techniques:

r Microscopy and staining techniques

o Microtomy

o Karyotlping

. Chromosome banding,

^alrv ,V
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. in situ hybridization and FISH

o chromosome painting

. Fluorescence Activated Cell Sorting

l.
Suggested Reading

Alberts, 8., Johnson, A., Lewis, J., Raff, M., Roberts, K., & Walter, p. (ZOl4).
Molecular Biology of the Cell (6th Ed.). New York: Garland Science
Cooper, G. M., and Hausman, R. E. (2013). The Cell: a Molecular Approach (6th
Ed.). Washington: ASM ; Sunderland.

Karp, G. cell and Molecular Biology. concepts and experiments. John Harris, D.,
Wiley & sons, New York
Iwasa J., Marshal w. Karp's cell Biology(2O18) (8th edition) wiley & sons, Ny
Iwasa J., Marshal w.. Karp's cell and Molecular Biotogy concepts and
experiments. (2015) (8th edition) Wiley & sons, New York
Watson, J. D. Baker TA, Bell, SP Gann, A. Levine, M. Losick R. (2008). Molecular
Biology of the Gene (Sth ed.). Pearson

Lodish, H F. Berk, A. Kaiser, CA, Krieger, M. Bretscher, A. ploegh, H. Aman, A.
Martin, K. (2016). Molecular cell Biology (8th Ed.). New york: w.H. Freeman
Gupta P.K. Cell and Molecular Biology 2018. sth edition Rastogi Publication India.
Hartl, D. L., & Jones, E. w. (1998). Genetics: principles and Anarysis. Sudbury,
MA: Jones and Bartlett.

Pierce, B. A. (2005). Genetics: a conceptual Approach. New york: w.H. Freeman.
Tamarin, R. H., & Leavitt, R. w. (1991). Principles of Genetics. Dubuque, IA: wm.
C. Brown.

Smith, J. M. (1998). Evolutionary Genetics. oxford: oxford university press

Genetics: Principles and Analysis - Hartl and Jones.

Gardner EJ, simmons MJ, sunstad DP. principres of Genetics. gth Edition. John
Wiley and Sons.

14. Snustand DP, Simmons MJ. Principles of Genetics. (2016) 7th Edition. John Wiley
and Sons.

15. Verma PS, Agarwal VK. Cell Biology, Genetics, Molecular Biology, Evolution and
Ecology. (2004\. S Chand and Company Ltd.

16. Satyanarayana U (2020). Biotechnology. Books and Allied (p) Ltd
17. singh BD. (201 5). Biotechnology: Expanding Horizons (4ft edition). Kalyani

Publishers

18. Dubey RC. (2014)'A Textbook of Biotechnology(Sth edition) S Chand and Company

Ltd.

19. IT Sr",'fr S (zotz) Erilt+,,ffiS Kalyani publishers

20. t61U ol,olBrnorfi{I ol;tflqrg.rrdgncr:Ict:Ior:,Ir:i:f,-,61f,ffi, zo15 znedition Rastogi
Publications

21 . q &'ilr:fr d, ofqqg, ,,:Iocil,::ol'fli{rfr fr' 0{rqR. eo17) Kalyani publishers

22. cm|,ro)ffi o,rlc,jl, 4TOioRr[{* 0{qfrro,o]Eno,rfi,v oq 201BcBc

Other ccourse books published in Hindi must be prescribed by the University/College

4.

5.

8.

9.

10.

ll.

t2.

l3

.hff p*s-://psr-v.mil,ed.u/.-c-e.-u-rs.rztiooleiltestedlink

topic/#cat= science&subcat=biology&spec 
= cellbiology

. https:/ocw.mit.edu c=genetics

-Lv@,, s

V



. https: //nptel.ac. in/cou rse.S/102/1Q3/10? +O?OLZ /-

o https://np!el.ac.in/courses/1021196/10210602S/

o https /nptel."qc.in/c.pu rses/1 02/103/102193"91S/

Suggested Digital platlbrm/Web link

Course prerequisite
The candidate should have passed (10+2) examination in science stream with PCB (Physics,
Chemistry, Biology and/or Biotechnology) or PCM (Physics , Chemistry and Maths) or any
other science subject.

Suggested Continuous Internal Evaluation (CIE) methods
Total marks: 25

l0 marks for Test

10 marks for presentation along with assignment

05 marks for Class interactions

Further Suggestions: None

Programme/Class : Certificate Year: First (l) | Semester: First (I)

Subj ect: Biotechnology

Couse Code: 8100102P Course Title: Cell Bioloey and Genetics Lab

Course Outcomes (COs)

After completion of this course, students will be able to-
r Learn, understand and develop skill andhands ontraining in basics ofcell biology

and genetics.

o be able to differentiate between plant and animal cells
o be analysed different stages of mitosis and meiosis

Credits:2 Core Compulsory

Maximum Marks: 100
(7s(uE)+2s(crE))

Minimum Passing Marks: As per University norms

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 0-0-4

Topics No. of Lectures

l. Introduction to safety measures in Laboratories

2. Preparation of solutions and buffers

3. Equipment handling and pipetting

4. Study of structure of any Prokaryotic and

Eukaryotic cell.

5. Microtomy: Fixation, block making, section

cutting, double staining of animal tissues like
liver, oesophagus, stomach, pancreas, intestine,

kidney etc.

6. Cell division in onion root tipl insect

(grasshopper) gonads.
'1. Vital Staining of Mitochondria with Janus green

B.

8. Demonstration of diversity of cell types (Muscle,

Neuron)

9. Demonstration of Sex chromatin in buccal smear.

60
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I l. Preparation of polytene chromosomes from
salivary gland of Chironomous larvae.

12. Genetics problems based on : (i) Mendel,s law
(ii) Gene mapping and (iii) Transposable
elements.

13. Ames test for mutagenesis.

14. Genetic experiment - Drosophila model

Molecular Biology of the ce[ (6th Err.). New york: Garran,r s.i.n.. 
-rrvr' I ' \Lv L't)

cooper, G. M., and Hausm-an, R E. (20i3). The ceil: a Molecurar Approach (6th
Ed.). Washington: ASM ; Sunderland.
Karp, G. cell and Molecurar Biology. concepts and experiments. John Ha,is, D.,Wiley & sons, New york
Iwasa J., Marshal w. Karp's ceil Biorogy(201g) (gth edition) wiley & Sons, Ny
Iwasa J., Marsrrar w.. Karp's cea and Morecutar Brrir;, concepts and
experiments. (2015) (8th edition) Wiley & sons, New york
watson, J. D. BakerTA, Be[, sp Gann, A. Levine, M. Losick R. (200g). Morecurar
Biology of the Gene (5th ed.). pearson

Lodish, H F. Berk, A.-Kaiser, CA, Krieger, M. Bretscher, A. ploegh, H. Aman, A.Martin, K' (2016). Morecurar ce[ Biorolgy (gth Ed.). New york: w.H. Freeman
Gupta P.K. cell and Molecular Biology)big. st', edition n"rioei publication India.
Hartl' D. L., & Jones, E. w. (1999), Genetics: principres and An"atysis. sudbury, MA:
Jones and Bartlett.

10. Roskam's J. Rodgers L.(2002). Lab Ret': A Handbook of Recipes, Reagents, and
other reference tools for use at the Bench. Cold Spring Harbor Lauor"to.y p1or. usa

11. Barker K (2004). At the Bench: A laboratory N"riguior. coltl Spring Harbor
Laboratory press. USA

course books published in Hindi must be prescribed by the university/college

Course prerequisite

I|;:1"#*""11::illX3T::ll1g1zl :i::l,j*"in s.ie.nc" stream witrr pcB (physics
,chemistry, Biology and/or Biotechnilogyi or PCM (physics , ct "*iffi';ilffifi ,I;1|,)other science subject.

- _Suggestedcontinuouslntein@
Total marks: 25

l0 marks for Test

l0 marks for presentation along with assignment
05 marks for Class interactions

,r,LVs"
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Progranrmc/Class: Certifi cate Year:First(l) @
Subject: Bioteclurology

Couse Code:81002017 Course Title: Molecular nioffi
Course Outcoryes (COs)

Student will be able to-
. Learn and understand the important discoveries that are made in

molecular biology.
o Learn key molecular events that occur during the DNA

transcription, translation and regulation of gene concept.

' Gail knowledge on the foundation of genetic engineering and their applications
in biological research as well as in biotechnology industries.

r understand gene concept, plasmids, and wide range of techniques, especially
modern molecular tools in diagnosis.

r Acquainted with various techniques of genetic engineering and their applications
in biological research, diagnostics as well as in biotechnology industries.

the field of

replication,

Credits: Core Compulsory
Maximum Marks: 100

(7s(uE)+2s(crE)
Minimum Passing Marks: As per University norms

Total Number of Lectures-Tutorials-Practiial 1in@
Unit Topic No. of Lectures

I Gene organization and regulation of gene expression:

e Stmcture of DNA, Types of DNA
. Gene organization in prokaryotes and eukaryotes,

polycistronic genes, split genes promoters, enhancers.

. Regulation of gene expression: Prokaryotes: lac and
trp operons in E. coli.

II DNA Replication and DNA polymerases:

. Replication of genetic material in prokaryotes and

eukaryotes

o A brief description of initiation at replication origins

and its cell cycle regulation.

o Structure and tirnction of prokaryotic and eukaryotic

DNA polymerases

m Transcription and mRNA processing:

o RNA structure and types of RNA

o Mechanism of transcription in prokaryotes and

eukaryotes: transcription factors, structure of
prokaryotic and eukaryotic RNA polymerases,

initiation, elongation and termination.

o RNA processing: processing of mRNA (Splicing,

capping and polyadenylation)

IV Prokaryotic and eukaryotic translation:
. Ribosome struchue and assembly, tRNA,

aminoacyltRNA synthetases,

o Mechanism of initiation, elongation and termination of
polypeptides, Fidelity of translation, Inhibitors of

7

V
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translation.

r Posttranslationalmodificationsof

Vectors:
o Cloning vectors (plasmids, cosmids, bacterial artificial

chromosomes and yeast artificial chromosomes),

r shuttle vectors,

Enzymes used in DNA maniPulating:

o Restrictionendonuclease

o Ligases

. Polymerases

r Kinases

r Alkalinephosphatases

Genomic Library, PC& Sequencing etc:

r Preparation and comparison of Genomic and cDNA

library.
o PCR and its applications.

o DNA Sequencing.

o Site directed mutagenesis

o Protein engineering concepts and examples (any two)'

Molecular BiologY techniques:

o DNA isolation (Plasmid/ Genomic DNA isolation)

o Blotting (Southern, Northern, Westem)

o Electrophoresis of nucleic acids and proteins

. Gene cloning, Screening and characterization of
cloned DNA

. DNA Fingerprinting

o RFLP,RAPD

L Alberts, 8., Johnson, A., Lewis, J., Raff, M., Roberts, K., & Walter, P'

Molecular Biology of the ceu (6th Ed.). New York: Garland science

2. Cooper, G. M., and Hausman, R. E. (2013). The Cell: a Molecular Approach

Ed.). Washington: ASM ; Sunderland.

3. Karp, G. Celiand Molecular Biotogy. Concepts and experiments. John Harris, D.,

Wiley & sons, New York

4. Iwasa J., Marshal w. Karp's cell Biotogy(2o18) (8th edition) wiley & Sons, NY

5. Iwasa J., Marshal w. Karp's cell and Molecular Biotogy concepts and

experiments. (2015) (8th edition) Wiley & sons, New York

6. Watson, J. D. Baker TA, Bell, SP Gann, A. Levine, M. Losick R. (2008), Molecular

Biology of the Gene (5th ed.). Pearson

7. Lodish, H F. Berk, A. Kaiser, CA, Krieger, M. Bretscher, A. Ploegh, H' Aman, A'

Martin, K. (2016). Molecular cell Biology (8th Ed.). New York: w.H. Freeman

8. Gupta P.K. Cell and Molecular Biology 2018. 5th edition Rastogi Publication India.

g. Brown TA. Gele cloning antl DNA analysis: An introduction. (2016) 7tr'Edition.

Wiley-Blackwell

10. Old, R. W., Primrose, S. 8., & Twyman, R. M' (2006). Principles of Gene

Manipulation and Genomics, 7th Edition: Blackwell Publishing.

t t. freUs le, Goldstein ES and Kilpatrick ST (2014) Lewin's Gene XII, Jones and Butlgtt

^^u%
13



12. Brown, T. A. (2018). Genomes 4.(4th edition) New york: Garland science pub.
13. Green, M. R', & sambrook, J. (2014) Fourth gaitior-. Morecurar croning: a

_ Laboratory Manuar. cold spring Harbor, Ny: cord Spring Harbor rauo.uto.y n?.ss.
14. Micklos, DA & Freyer, cA. DN1 science: A first 

"ou.i" 
in Recombinant DNA

Technology(2n.r E$ll"^t) -Cold Spring harbor laboratory p."rr, NV
15. Satyanaravana U (2020).Biotechnorogy. Books and Alliei tpilta
16' singh BD. (2015). Biotechnorogy: Expanding Horizons (4rh edition). Karyani

Publishers

17. Dubey RC. (2014) A Textbook of Biotechnology(Srh edition) S chand and company
Ltd.

I 8. H d, ,,i}f),,,.,, 5 fr dlzo lD Efdt4otdd Kalyani publishers

course books published in Hindi must be prescribed by the university/college

a

Suggested Digital plattbrm/Web link

Course prerequisite
stu4ent must have passed semester I.

_ _ lrgg.sted Continuous Internal E@
Total marks: 25

l0 marks for Test

I 0 marks for presentation along with assignment
05 marks for Class interactions

Vu%
t4

a

a

a

a

a

a

Suggested tink
a

bioloev/

hftPsi//ocw.mit'edu/courses/biologvf-o1sc-fundamentals-of-bioloqv-fall-2011/mol..rlr.-
bioloev/gene-reeu lation-and-the-la c-opero n/
h$oQ://ocw.mit.edu/courses/bioloev/7-01sc-fundamentals-of-bioloev-fall-2011/recombinant-

dna/

d n_a 
/a garose-eel-e lectrophoresis-dn?-seg ue.nciflg-pcr/



Year: First (l)

Outcomes (COs)
Aftercompletion of the course, the studenGha[

. Prepare different bacterial growth media,
o Understand principals and methods of competent cell preparation, restriction

digestion, gene ligation, gene cloning, and transformation i. i gene manipulation.
o understand the method of agarose electrophoresis for ptasmia and genomic

DNA separation
o Understand the method of blotting and pCR

Maximum Marks: 100 Minimum Passing Marks: es perUnlversity

otal Number of Lectures-' hours per weetp-T+;

l. Preparation ofsolution@
experiments.

2. Preparation of bacterial growth medium (L.8.,
2XYT)

3. Competent cell preparation.

4. Transformation of E coli. cells (color selection
of transformants - with or without inserts) X _
gal and IPTG.

5. Isolation of Plasmid DNA by alkaline lysis
method

6. Isolation of genomic DNA from bacterial cells.
7. Agarose gel electrophoresis of genomic DNA &

plasmid DNA
8. Concentration estimation by agarose gel

electrophoresis

9. Preparation ofrestriction enzyme digests of DNA
samples

10. Ligation

11. Southern blotting
12. PCR

BrownTA.GenecIoning""$Kr:"j,}:ffi016)7thEdition'
Wiley-Blackwell

Old, R. W., Primrose, S. B., & Twyman, R. M. (2006). principles of Gene
Manipulation and Genomics, 7th Edition: Blackwell publishing.
Krebs JE, Goldstein ES and Kilpatrick sr (2014) Lewin's Gine XII, Jones and
Barlett Publisher

Brown, T. A. (2018). Genomes 4.(4rh edition) New york: Garland Science pub.
Green, M. R., e saT!r99k, J. (2014) Fourth Edition. Morecurar croning: a
Laboratory Manual. cold spring Harbor, Ny: cold spring Harbor Laboratory piess.
Micklos, DA & Freyer, cA. DNA science: A first.orriu in Recombinant DNA

,rv% 15
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Technology (2nd Edition) -Cold Spring Harbor laboratory press, NY

7. Roskam's J. Rodgers L.(2002). Lab Rcf: A Handbook of Recipes, Rcagents, and

other rel'erence tools for use at the Bench. Cold Spring Harbor Laboratory Prcss.

USA.

8. Barker K(2004). At the Bench: A laboratory Navigator. Cold Spring Harbor

Laboratory Press. USA

Course books published in Hindi must be prescribed by the University/College

Course prerequisite

To study this course, student must have passed semester I.

Suggested Continuous Internal Evaluation (CIE) methods

Total Marks: 25

l0 marks for Test

I 0 marks for presentation along with assignment

05 marks for Class interactions

Further Suggestions: None

r.y
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Programme/Class : Diploma Year: Second (2) | Semester: Third (ll!
Subject: Biotechnology

Couse Code: Bl0030lT Course Title: Biochemistry and Biochemical tools

Course Outcomes

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 understand tho metabolism of carbohydrate and proteins

o Know the chemical structure of nucleotides including their cornponents , describe

primary, secondary structure of DNA and RNA.

Credits:4 Core Compulsory

Maximum Marks: 100

(7s(uE)+2s(cIE)
Minimum Passing Marks: As per University norms

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Unit Topic No. of
Lectures

I Amino acids and Protein:
r Structure and properties of Amino acids

o Types of proteins and their classification

o Forces stabilizing protein structure.

r Different Level of structural organization of proteins.

o Denaturation and renaturation of proteins.

II Carbohydrates:
r Structure, Function and properties of Monosaccharides,

Disaccharides and Polysaccharides.

r Homo and Hetero Polysaccharides, Mucopolysaccharides,

o Bacterial cell wall polysaccharides, Glycoprotein's and their

biological functions.

III Nucleic acids:
o Structure and functions:

o Physical & chemical properties of Nucleic acids, nucleosides

& nucleotides, purines & pyrimidines,. Biologically important
nucleotides,

o Double helical model ofDNA structure and forces stabilizing
DNA double helical structure, A, B and Z - DNA,
denaturation and renaturation of DNA.

ry
Structure and functions of Lipids

Classification, nomenclature and properties of fatty acids,

essential fatty acids.

Phospholipids, sphingolipids, glycolipids, cerebrosides,

gangliosides, Prostaglandins, Cholesterol.

Lipids:
a

v Enzymes and Enzyme classification:
o Nomenclature and classification of

introduction to active site.

o Kinetics of enzyme actions

r Cofactors, coenzyme, prosthetic groups,

Enzymes, brief

holoenzyme and

8
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apoenzyme

o Enzyme inhibition competitive, Non-competitive &

Metabolism:
o Metabolism of carbohydrates- Gluconeogenesis, Glycolysis,

TCA, and Glyoxylate cycle

e Metabolism of fatty acids-oxidation of saturated,

unsaturated fatty acids

o Oxidation of amino acids and urea cycle.

Vitamins and Hormone:
o Introduction to Vitamins, hormones, Phytohormones and

their role
o Deficiency of vitamins and hormones and related human

diseases.

Techniques:
. Chromatography (Colurnn chromatography, Ion- exchange

chromatography, Gel- permeation (molecular sieve,

chromatography, Affinity chromatography, Paper

chromatography, Thin-layer chromatography, Gas

chromatography and HPLC)

o Spectroscopy (W-Vis)

o NMR

. X-ray diffraction

o Centrifugation

o Mass spectrometry

Suggested Reading

1. Berg, JM Tymoczko, JL. Gatto, GJ., Stryer, L. (2015). Biochemistry. (8th ed')W H

Freeman and Company New York.

2. Nelson DL. Cox MM. (2017) Lehninger Principles of Biochemistry (7th ed,). w H

Freeman New York.

3. Voet, D., & Voet, J. G. (2016). Biochemistry (5th ed.). Hoboken, NJ: J. Wiley & Sons.

4. Rodwell VW. Bender D. Botham KM. Kennelly PJ Weil PA.(2018). Harper's Illustrated

Biochemistry.(3 I't edition) McGraw-Hill Education

5. Hofmann A. Clokie S. Wilson and Walker's Principles and Techniques of

Biochemistry and Molecular Biotogy. (2018) (8th edition)Cambridge University Press

6. Boyer RF. (2012) Biochemistry laboratory : modern theory and techniques(2nd

Edition). Pearson Education, lnc

7 . Jain JL. Jain S. Jain N. (2005). Fundamentals of Biochemistry. (6th edition). S Chand and

Company Ltd.

8. Satyanarayana U. Chakrapani U. (2013). Biochemistry.(4th edition). Elsevier and Books

and Allied (P) Ltd

Course books published in Hindi must be prescribed by the University/College

r https./-/ocw.mit,e-d.uleeur5e-s,fiindbyJspi.el#cat:sqren-e-e-&s-ubcat=biology&s.pe-e=bio-chemis-
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https://ocw.mit.edu/courses/tind-by-topic/#cat=healdrandmedicine&subcaFspectroscopy

https://ocw.mit.edu/courses/chemistry/5{7sc-biological-chemistry-i-fall-2013/module-i/session-

4/

https//ocw.mit.edu/courses/bioloey/7-016-introductory-biorogy-hil-2018/tecture-

videos/lecture-4-enzymes-a nd-metabolism/

https://ocw'mit.edu/courses/chemistry/5{7sc-biological-chemistry-i-fall-2013/module-i/session-

3/

https://nptel.ac. in/courses1104/10S/104105076/

https://nptel.?.g.ialcourses/102/1g6./1021QG98Jl

Suggested Digital platformAUeb link

Course prerequisite
this course, student must have semester I[.

a

a

Suggested Continuous Internal Evaluation lCtEy mettrods
Total Marks: 25

l0 marks for Test

l0 marks forpresentation along with assignment
05 marks for Class interactions

None

Programme/Class: Diploma 
I

.s
Couse Code: B100302P Course Title: Biochemistry Lab

Course Outcomes
Studentswillgetpracticalexposuretocommonly
become familiar to use inskuments like calorimeter, pHnreter etc.
Introduce the primary steps in biomolecules (focus on proteins) purification which
includes various methods in isolation and quantitation of proteins.
2. Learn how to separate proteins from a heterogenous mixture.
3. Learn to apply important chromatographic techniques to purify biomolecules
4' Familiarize the working principles of electrophoresis and UV/Vis and fluorescence
spectroscopic techniques and application of the knowledge to get basic structural
information of proteins

Credits:2 Core Compulsgry
Maximum Marks: 100

(75(UE)+2s(CrE)
Minimum Passing Marks: As per University nor-i

L'otal Number of Lectures-Tutorials-practical (in hours pei weexyr,-r+: o-o-4
Topic No. of Lectures

Preparation of normal and molar solutions
Preparation of buffers.
To study activity of any enzyme under optimum
conditions.

I

2

3

4. To study the effect of pH, temperature on the activity
of salivary amylase enzyme.

60
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5. Estimation of blood glucose by glucose oxidase

method.

6. Spectrophotometer/colorimeter(Beer-Lambert's law)

Estimation of Protein by UV-vis Spectrometer

i. (i)Lowry et al. method for estimation

of protein (ii)Biuret method for

estimation of protein

Spectroscopic estimation of DNA (W)
Electrophoresis (a)Electrophoresis of red blood cell

proteins (b) Electrophoresis of DNA

9. Separation of Amino acids by paper chromatography.

10. Qualitative tests for Carbohydrates, lipids and

proteins

11. Estimation of DNA by Diphenylamine and RNA by

Orcinol methods.

12. Estimation of reducing and total sugar by DNS and

HzSo+-phenol methods.

13. Effect of pH and temperature on enzyme activity.

14. Determination of pK" value of a weak acid by

Suggested Reading

1. Berg, JM Tymoczko, JL. Gatto, GiJr. Stryer, L. (2015). Biochemistry. (8th ed.) w H

Freeman and CompanY New York.

2. Nelson DL. Cox MVf.iZOtf) Lehninger Principles of Biochemistry (7th ed.). W H

Freeman New York.

3. Voet, D., & Voet, J. G. (2016). Biochemistry (5th ed.). Hoboken, NJ: J' Wiley &

Sons.

4. Rodwell VW. Bender D. Botham KM. Kennelly PJ Weil PA.(2018). Harper's

Illustrated Biochemistry.(3 l't edition) McGraw-Hill Education

5. Hofmann A. Clokie S. Wilson and Walker's Principles and Techniques of

Biochemistry and Molecular Biology. (201 8) (8th edition)Cambridge University Press

6. Boyer RF. (2012) Biochemistry laboratory : modern theory and techniques(2'd

Edition). Pearson Education, Inc
,l . Jain JL. Jain S. Jain N. (2005). Fundamentals of Biochemistry. (6th edition). S Chand

and CompanY Ltd.

g. Satyanarayana U. Chakrapani U. (2013). Biochemistry.(4th edition). Elsevier and

Books and Allied (P) Ltd

g. R.K. Practical Biochemistry - David Plummer. Pub: Tata McGraw Hill

10. Roskam's J. Rodgers L.(2002). Lab Ref: A Handbook of Recipes, Reagents, and

other rel'erence tiols lbr use at the Bench. Cold Spring Harbor Laboratory Press' USA.

ll.Barker K(2004). At the Bench: A laboratory Navigator. cold spring Harbor

Laboratory Press. USA

course books po-btirh"a in Hindi must be prescribed by the university/college

student must have passed semester II.

Suggested Corltinuous Internal Evaluation (CIE) methods

Total marks: 25
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l0 marks for Test

l0 marks for presentation along with assignment
05 marks for Class interactions

Couse Code: Bl0040lT

Course Outcomes

tlre.ploneers.rn microbiology and th-eir contributions 
---

undgrstand the physical and chemical method of sterilization
afla-lyze the media composition.and grow the desired microbe.
understand the methods of cultivatio-n of microorganismi---'
understand different staining methods
understand and differentiate the different types of microbes.
understand the principles of immunology
learn about structural features of components of immune system as well as their function
and development of immune system ind mechanisms by which our body elicits immune
response,

predict about nature ofimmune response that develops against bacterial, viral or parasitic
infection, and prove it by designing new experimenL. 

-
understand different tools and techniques of immunology
understand the biology of different vaccines against infictious agents

Maximum MarksJ00 Minimum Passing Marks: es peiUnive.slfi 
"orrns

Diversityanactaffi
o Fundamentals, History and Evolution of Microbiology.
o Classification of microorganisms: Microbial

taxonomy, criteria used including molecular
approaches, Microbial phylogeny and current
classifi cation of bacteria.

o Microbial Diversity: Distribution and characterization
Prokaryotic and Eukaryotic cells,

o Morphology and cell structure of major groups of
microorganisms - Viruses, Bacteria, Algae, Fungi, and
Protozoa.

catabolic and biosynthetic pathways

o Growth curve, Generation time, synchronous batch and
continuous culture, measurement of growth and factors
affecting growth of bacteria.

o Microbial Metabolism: Metabolic pathways, amphi-

Bacterial Reproduction : Transfonnation, Transductj on
and Conjugation. Endospores and sporulation in
bacteria.

r,y Q)/- zL,/&,/ 
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III Pathogen contamination and im
o 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. Fermentei
Foods.

o Bacterial diseases of human- Tuberculosis, Tetanus,
Typhoid, Cholera

o Viral diseases of human-Hepatitis B andC, AIDS
IV Sterilization, cultivation and stainffi

. Principals and applications of different methods of
sterilization

o Cultivation and Maintenance of microorganisms:
Nutritional categories of micro-organisms

e Methods of isolation, Purification and preservation.
o Principals of staining and types of staining

v Introduction to immune system: 

-

o Introduction to Immunology, Components of
mammalian immune system (cell and organs), Innate
and Adaptive immunity

o Humoral and cell mediated immune response, Clonal
selection theory

. An overview of primary and secondary immune
responses

VT Antigen and Antibody structure and divirsity: 

-

o Antigen, epitopes and Adjuvents
o Structure and isotypes of Immunoglobulins allotypes

and idiotypes
o I}- and T-cell receptors

r B and T cell maturation
. Antibody diversity generation, somatic gene

rearrangements during B-lymphocyte diff'erentiation,
allelic exclusion, affinity maturation, class switchirlg ,

somatic hypermutation

VII MHC, antigen processing and presentation:
o Major Histocompatibility complexes - class I & class

II MHC antigens, antigen processing.

o Antigen processing and presentation

r Autoimmune diseases, Immunodeficiency-AlDS and
SCID.

VTII lmmunological Techniques and Vaccines:
o Introduction to immunodiagnostics - precipitation,

Agglutination, RIA, ELISA and Immunofluorescence.

7

. Passive & active immunization.

. Types of vaccines-DNA vaccines, recombinant
vaccines, inactivated vaccine

o Common indigenous vaccines

w 22 
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Suggested Reading
I . Pelczar M J, Reid R D, and Chan EC. (200 I ). Microbiology (5th ed.). New York:

McGraw-Hill.

2. WilleyJ M, Sherwood L, Woolverton C J, Prescott L M, and Willey J M. (2011).

Prescott's Microbiology. New York: McGraw-Hill.

3. Mattha, W, Berg C Y, and Black JG. (2005). Microbiology, Principles and
Explorations. Boston, MA: John Wiley & Sons.

4. Cappuccino J G, and Welsh,C. (2016). Microbiology: a Laboratory Manual.
Benj amin-Cummings Publi shing Company.

5. Collins C H, Lyne PM, Grange J M, and Falkinham III J. (2004). Collins and Lyne's
Microbiological Methods (8th ed.). Arnolds.

6. Levinson WE. (2020). Review of Medical Microbiology and Immunology (16th

edition). McGraw Hill Education.

7 . Ananthanarayana R, Panicker CKJ (2020), Ananthanarayana and Panicker,s
Textbook of Microbiology(l lth edition) Universities Press (India) Pvt. Ltd

8. PuntJ,StranfordS,JonesP.,OwenJA,(2018).Kubylmmunology.(8thedition)
New York: W.H. Freeman.

9. Delves P J, Martin SJ, Burton DR, and Roitt IM. (2017). Roitt's Essential
Immunology.( l3th edition). Wiley- Blackwell.

10. Murphy K, and Weaver C, (2016). Janeway's Immunobiology. (9e edition) New
York: Garland Science.

I l. Abbas AK, Lichtman AHH, Pillai S.(2017) Cellular and Molecular Immunology
(9th edition)

12. Paul W E. (2012). Fundamental Immunology. New York: Raven Press.

13. Parham, P. (2005). The Immune System. New York: Garland Science.

14. Mohanty SK, Leela KS.(2014) Textbook of Immunology. (2nd Edition). Jaypee

Brothers Medical Publishers Pvt Ltd.
15. Hay FC, Westwood OMR.(2008). Practical Immunology.(4th Edition). Wiley

Blackwell.

Course books published in Hindi must be prescribed by the University/College

Suggested link
o https://ocw.mit.edu/courses/find-by-topic/#cat=sciengg&subcat=biolosv&spec=microbiologv

o https://ocw.mit.edu/courses/find-bv-topic/#cat=healthandmedicine&subcat=immunologv

r https://nptel.ac.in/courses/1.02/103/102103038l

. https://nptel.ac.in/courses/102/105/1021.05083/

o https://nptel.ac.in/courses/102/103/102L03015/

o https://f.ptel.ac.in/_egntent/storase2/cour_ses/10210301"3/pdf/ngd7. pdf

o https://rrptel.ac. inlcontent/storage2/courses/1021030L5/modulel/lec1/1.html

Suggested Digital platform/Web link

Course prerequisite
To study this course, student must have passed semester lII.

Suggested Continuous Internal Evaluation (CIE) methods
l0 marks for Test

10 marks for presentation along with assignment
05 marks for Class interactions
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Programme/Class : Diploma Year: Seco

Couse Code: 8100402 P urse Title:
Outcomes

Aner completlon ot thls course , students will be able to:
o Understand methods of cleaning and sterilization of plasticwares and glasswares.
r understand and perform pure culture techniques which includes, pour plate and

spread plate .

o understand the preparation and use of differential, selective and special media.
o understand and identify the morphorogy of cells of the immune system.
o understand the basic concepts of blood grouping.
o understand antigen antibodyinteractions andthus quantitate the presence ofantigen

and or antibodies in biological samples.

Credits:2 Core Compulsory
Maximum Marks: 100

(7s(uE)+2s(crE)
Minimum Passing MarXs: A@

Total Number of Lectures-Tuio

Topic No. of Lectures

I Safety measures in microbiology hbbratory
2. Study of instruments: Compound microscope,

Autoclave, Hot air oven, PH meter, and Laminar
airflow

3. Introduction to different sterilization techniques
4. Isolation of bacteria &, their biochernical

characterization.

5. Staining methods: simple staining, Gram staining,
spore staining, negative staining, hanging drop.

6. Preparation of media and sterilization,
7. Methods of isolation of bacteria from different

sources.

8. Determination of bacterial cell size by micrometry.
9. Enumeration of microorganism - total &viable

count.

10. Ditferential leucocytes count

I 1. Total leucocytes count

12. Total RBC count

I 3. Haemagglutination assay

14. Separation of serum from blood
15. Double immunodiffusion test using specific

antibody and antigen.

16. ELISA demostration

60
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L Pelczar M J, Reid R D, and Chan EC. (200 I ). Microbiology (5th ed.). New York:

McGraw-Hil1.

2. Willey J M, Sherwood L, Woolverton C J, Prescott L M, and Willey J M. (2011).

Prescott's Microbiology. New York: McGraw-Hill.

3. Mattha, W, Berg C Y, and Black JG. (2005). Microbiology, Principles and

Explorations. Boston, MA: John Wiley & Sons.

4. Cappuccino J G, and Welsh,C. (20 I 6). Microbiology: a Laboratory Manual.
Benj amin-Cummings Publishing Company.

5. Collins C H, Lyne PM, Grange J M, and Falkinham III J. (2004). Collins and Lyne's
Microbiological Methods (8th ed.). Arnolds.

6. Levinson WE. (2020). Review of Medical Microbiology and Immunotogy (16th

edition). McGraw Hill Education.

7. Ananthanarayana R, Panicker CKJ(2020). Ananthanarayana and Panicker's
Textbook of Microbiology(l lth edition) Universities Press (India) P\t. Ltd

8. PuntJ,StranfordS,JonesP.,OwenJA,(2018).Kubylmmunology.(Sthedition)

New York: W.H. Freeman.

9. Delves P J, Martin SJ, Burton DR, and Roitt IM. (2017). Roitt's Essential
Immunology.( l3th edition). Wiley- Blackwell.

10. Murphy K, and Weaver C, (2016). Janeway's Immunobiology. (9th edition) New
York: Garland Science

Course books published in Hindi must be prescribed by the University/College

Course prerequisite
To study this course, student must have passed semester IIL

Suggested Continuous Internal Evaluation (CIE) methods
Total marks: 25

l0 marks for Test

l0 marks for presentation along with assignment

05 marks for Class interactions

Further Suggestions: None
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Year: Thi

Couse Code: Bl00S0l Course Title

rmpletion of the c

Learn the ,eed of statistical approach, identify the different axiomatic approach.
learn to study the variability of observation.
know effective use of office package -word, excel, ppt and publisher etc
understand simple calculation usinf excel
understand the basic theories and practicals of common computational tools and databaseswhich facilitate investigation of morecurar biology 

"rd ";;luii;i-r"tu,.a 
concepts.

criticallyanalyse and interpret results of their studies with the help of bioinfomatical andbiostatistical tools.

a

a

a

a

a

a

Maximum Marks: 100
5(UE)+2s(crE)

Minimum Passin

rg:"1NI*

Historyandffi
o Introduction and applications of bioinfbrmatics
o Data generation; Generation of large scare molecular biorogy

data. (Through Genome sequencing, protein sequencing, GZI
electrophoresis, NMR Spectroscopy, X-Ray Diffra-ction,
and microarray). Applications of
Bioinformatics.

Databases, Data generation, D@
' General Introduction of Biological Databases; Nucreic acid

databases (NCBI, DDBJ, and EMBL), protein databases
(Primary, Composite, and Secondary).

o Specialized Genome databases: (SGD, TIGR, and ACeDB).
o Structure databases (CATH, SCOP, and pDBsum)
o File Format (Genbank, DDBJ, FASTA, pDB, Swissprot).
o Introduction to Metadata antl search; Indices, Boolean,

Sequence and Phylogeny analysis:

o PCR primer desiqnine etc.

o lntroduction to Sequences, alignments and Dynamic
Programming; Local alignment and Global alignment
(algorithm and example), pairwise alignment (BLAST and
FASTA Algorithm) and multiple sequence alignment (Clustal
W algorithrn).

o Introduction to BLAST, using it on the web, Interpreting
results, Phylogenetic Analysis.

o SRS, Entrez, Sequence Similarity
FASTA, Data Submission.

o Genome Annotation: Pattern and repeat
identification tools.

Searches-BLAST,

finding, Gene

V



Types and Collection of data:

o Measures of Skewness and Kurtosis.

. Primaryand Secondary data, Classification and Graphical
representation of Statistical data.

o Measures of central tendency and Dispersion.

o Oe!n1!i9n of probability, Theorems on total and compound
probability

o Elementary ideas of Binomial, poisson and Normal
distributions.

o Mrcthods_of sampling, confidence level, critical region, testing
of hypothesis and standard e*or, large sample teit and smaii
sample test.

o Problems on test of significance, t_test, chi_square test
o for goodness of fit and analysis of variance (ANOVA)

T1pes, Karl-Pearson,s correlation, Spearman's Rank
corrclation, Regression equation and fitting
Main features 

-of 
regression analysis_simpie and multiple

regression analysis

Differences between corelation and regression analysis

i,":::ly;frg:?,Lntroauctill*;n**ffi rduniversitypress
Mount, D. w. (2001). Bioinformatics, s.qrence and Genome ;;jr"ri:."il,t dt;Harbor, NY: Cold Spring Harbor Laboratofu press.
Baxevanis, A. D., & ouellette, B. F. (2001). Biointbrmatics: a practicar Guide to the
Analysis of Genes and proteins. New york: wiley-Interscience.
Pevsner, J. (2015). Bioinlbrmatics and Functional Genomics. Hoboken, NJ.: wiley_
Blackwell.

Bourne, P. E., & Gu, J. (200g). structural Bioinformatics. Hoboken, NJ: wiley_Liss.
Sharma v' Munjal A. Shanker A.(2018). A Textbook of Bioinformaiics.(2nd ptiti*1.
Rastogi Publication.

!_ho.u!huri s. (2014) Bioinformatics for beginners. (r,t edition) Elsevier.
Harisha s. (2019) Fundamentars of Bioinformatics. Dreamtech press
Rastogi sC. Mendiratta N. Rastogi P. (2013). Bioinformatics Methods and Applications
Genomics Proteomics and Drug Discoveiy. (4th edition). prentice Hall India Learning
Private Limited

l0' Ghosh Z' Mallick B. (2008). Bioinformatics: Principles and Applications. OUp India
I l. Rosner, B. (2000). Fundamentars of Riostatistics. Boston, MA:-Duxbury press.
l2' Daniel, w' w. (1987). Biostatistics, a Foundation for Analysis in the Health Sciences.

New York: Wiley
13. Mariappan P. (2013) Biostatistics. pearson

14. Rastogi VB.(2015). Biostatistics (3'd Edition). MedTec

course books published in Hindi must be prescribed by the university/college

4.

5.

6.

7.

8.

9.
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suggesteaffi

th i s c ours e, shrde n t mur,,r"r.to'Jrilii:il:#ili;
- Suggested Continuo

Total marks: 25

l0 marks for Test

l0 marks forpresentation along with assignment
05 marks for Class interactions

ear: Third (3)

Couse C-ae: 8100502 : Animal and Pl-ant

lgglq. Outcomes (COT
After completion o

o understand the principles, practices antl application of animal biotechnology in
Transgenesis, Tissue Engineering, and biopharmaceuticals.

o understand the principles, practices and applications of plant biotechnology, transgenic
plant generation, plant tissue culture, plani genomics, and genetic transformation.o understand applications of stem ce[s and tissues engineeririg.

o leatn different gene delivery methods to deliver fo.eign g.rl in plants and animalsr know about different products of transgenic animals, ptants and microbes.

Maximum MarksJ00
s(uE)+2s(CrE)

Minimum fassing

Total Number oT Le"ctures-Tu hours per week)L-T+: l--$-6-

o Introduction to transgenesis. Transgenic Animals _
Mice, Cow, Pig, Sheep, Goat, Bird,Insect.

o Animal diseases need help of Biotechnology _
Foot-and mouth disease, Coccidiosis,

sprin4-z?L4/
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Genedeliveryffi
o Viral vectors

o Vector less or direct DNA transfer, particle
bombardment, €lectroporation,
microinjection &, chemical methods,
creation of animal models of human diseases.

o Artificial insemination, animal Clones.
e Conservation Biology embryo transfer

techniques.

Genetic modification in Medicine:
o Gene therapy, types of gene therapy, vectors in

gene therapy, molecular engineering,
o Human genetic engineering, problems & ethics
r Introduction to Stem Cell Technology and its

applications

lntroduction, Cryo and organogenic differentiation.
. Types of culture: Seed , Embryo, Callus, Organs,

Cell and Protoplast culture.
r Micropopagation Axillary bud proliferation,

Meristem and shoot tip culture, iud culture,
organogenesis, embryogenesis, advantages and
di sadvantages of micropropagation.

o Protoplast isolation and fusion, methods of
protoplast isolation, protoplast development,
Somatic hybridization, identification and seiection
of hybrid cells, Cybrids, potential of somatic
hybridizatiorr limitations.

o Somaclonal variation nomenclature, methods,
applications basis and disadvantases

In vitro haploid production anarogenic mettroas:
o Anther culture, Microspore culture androgenesis
r Significance and use of haploids, ploidy level and

chromosome dor.rbling, diplodization, Gynogenic
haploids, factors effecting gynogenesis

r Chromosome elimination techniques for production
of haploids in cereals.

Plant Growth Promoting baGria:
o Nitrogen fixation,
r Nitrogenase,Hydrogenase,Nodulation
o Biocontrol of pathogens
. Growth promotion by free-living bacteria.

o Planttransformationtechnologies

. Agtobacterium tumifaciens infection, basis of
tumor formation, features of Ti & Ri plasmids,

Uq'/ &r/ 29



genes, use of Ti plasmid as vector, binary vectors
. Application of plant transformation for productivity

and performance: Herbicides resistance, insect
resistance, Bt genes, non-Bt like protease inhibitors,
virus resistance, long shelf life of f.uits and flowers

mechanisms of DNA transf"., roG-f vlilGiG

I \1zdan, M. K, (200-3 l._r,,.,oll$3:tiil:19i1,-,* .*, -.nnerd, NH: Sci

? Chawla, H. S. (2000). rntroduction to ptant BiotechnotoJrfl;ifillti,;-Iir:,ff[:
3 smith R(20 12). plant Tissue culture (3d Edition) n cadeiric press.
4- Slater, A., Scott, N. w., & Fowrer, M. R. (200g). prant Biotechnology: an

Introduction to Genetic Engineering. oxford: oxfoia University press.

5' Buchanan, B. B., Gruissem, w., & Jones, R. L. (201s). Biochemistry & Molecular
Biology of prants. chicrrester, west Sussex: Joirn wirey & sons,

9 Umesha, s. (2013). Plant Biotecrmology. The Energy urd R".ou.""r.
7. Glick,8.R., &_Pastemak, J. J. (2010). MoteculaiBiotechnorogy: principres and

Applications of Recombinant DNA. washington, D.c.: ASM press.
8' !1own, T. A' (2006). Gene Cloning and DNA Analysis: an Introduction. Oxford:

Blackwell pub.

9. Primrose, s. B., & Twyman, R. M. (2006). principles of Gene Manipulation and
Genomics. Malden, MA: Blackwell pub.

10. Slater, A., scott, N.w., & Fowler, M. R. (2003). plant Biotechnology: The Genetic
Manipulation of prants. oxford: oxfortl university press.

I L Levine, M. M. (2004). New Generation vaccin.r. i.{"* york: M. Dekker.
12. Portner, R. (2007). Animal Cell Biotechnology: Methods and protocols. Totowa,

NJ: Humana Press

l3.Singh B. GautamSK(2013). Textbook of animal biotechnotogy. TheEnergyand
Resources Institute, TERI

14. Gupta PK.(201s) Animal Biotechnorogy. Rastogi publications

15. singh BD. (2015). Plant Biotechnology (3'd edition). Kalyanipublishers
16. Chawla HS. (2020) Introduction to Plant Biotechnology(3'd edition) OXFORD &

IBH Publishing
17. Satyanarayana u (2020). Biotechnology. Books and Allied (p) Ltd
18. Singh BD. (2015). Biotechnology: Expanding Horizons (4th edition). Kalyani

Publishers

19. Dubey RC. (2014) A Textbook of Biotechnology (5th edition) S Chand and Company
Ltd.

20. H &ncflS(zoril qrfrta,Hfi Katyani pubtishers

course books published in Hindi must be prescribed by the university/college

Suggested link

' httos://ocw.mit.edu/courses/fird bv-tooic/#cot=science&subcat=biolosv&spec=stemcells
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' https://ocw.mit.edu/courses/health-sciences-and-technologv/hst-535-plnciples-and-

practice-of-tissue-ensi neering-f?l l-2004l



Suggested Uigitat platformiWeb tink

Course prerequisiti
sfudent must have passed semester V.

suggested cm* cIE) -.th"d,Total marks: 25

l0 marks for Test
l0 marks for presentation along with assignment
05 marks for Class interactions

Programme/Class: Degree Year: Third (3)

Couse CoOe. eT00503p CourseTim
Tissue culture Lab

Students should be able to -

o-- understand and solve the problems in the area of animai and plant Bi

' apply basic bioinformatics tools for the studies and research in other areas of theirbiotechnology andmicrobiology programs, such as findinj. gene/protein homologs, designing primers, identiffing mu6tions, etc.o do cleaning, sterilization of laboratory, plastic und gtir*ur.r.
' prepare different types of culture media for animal and plant cell culture

Maximum@ Minimum Passing As per University

in hours per week)L;I+;

An introductionto C
Power Point.

Sequence information resource: Using NCBI, EMBL,
Genbank, Entrez, SwissproV TrEMBi, Uniprot.
Similarity searches using tools like BLAST and
interpretation of results.

using ClustalW and

(GRAIL, Genscan,

primer designing and restriction site

Multiple seqllence alignment
interpretation of results.
Use of gene prediction methods
Glimmer).

Use of various

prediction tools.

Use of different protein structure prediction databases
(PDB, SCOP, CATH etc.).

I]-rl19" to data entry, edit, copy, move etc. using MS
EXCEL spreadsheet

\\AL-0r/ 
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l.

2.

3.

4.

5.

6.

7.
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10.

ll.
12.

13.

14.

15.

16.

t7.

I8.

"orp*o,to
Ho:::: _Y:1:, 

j. ?., 
corell!91f ," g,",,ion Anarysis,

Chi square test, Student test, ANOVA
Designing of bar diagram, pi chart, histogram, scatter
plots, in EXCEL fbr presentaiion of data.
Measure of skewness and kurtosis
Sterilization techniques: Theory and practical: Glass ware
sterilization, Media sterilization, Laboratory sterilization
Sources of contamination and decontaminaiio, ,n.urur"r.
Preparation of Hanks Balanced salt solution
Preparation of Minimal Essential Growth medium
Preparation of sirnple growth nutrient (knop,s medium),
full strength, half strength, solicl and liquid.
Preparation of complex nutrient medium (Murashige &
Skoog's medium)
To- selection, Prune, sterilize and prepare an explant for
culhrre.

Significance of growth hormones in culture medium.
To demonstrate various steps of Micropropagation.

h",lhl*#glil,l,sd::i-1"-1-,i;,;l[ffi rdUniversitypress
Mount, D. w. (2001)..Bioinrormrti..r S.qu"nce and Genome ffir"ill"dli'j{iiii;
Harbor, NY: Cold Spring Harbor Laboratoi press.
Baxevanis, A. D., & Ouellette, B. F. (2001). Bioinlbrmatics: a practical Guide to the
Analysis of Genes and proteins. New york: wirey-Interscience.
Pevsner, J. (2015). Bioinformatics and Functional Genomics. Hoboken, NJ.: Wiley-
Blackwell.

Boume, P. E., & Gu, J. (2009). structurar Bioinformatics. Hoboken, NJ: wiley-Liss.
lharm1V. Munjal A. Shanker A.(2018). A Textbook of Bioinformarics.(2nd riai i"rl.
Rastogi Publication.

!_no.ufngi s. (2014) Bioinrbrmatics tbr beginners. (l't edition) Elsevier.
Harisha s. (201 9) f,'undamentars of Bioinfoimatics. Dreamtech press
Rastogi SC. Mendiratta N. Rastogi P. (2013). Bioinformatics Methods and Applications
Genomics Proteomics and Drug Discovery. (4th edition). Prentice Hall fndia Learning
Private Limitecl

10' Ghosh Z. Mallick B. (2008). Bioinformatics: Principles antl Applications. OUp Imlia
I l. Rosner, B. (2000). Fundamentals of Biostatistics. Boston, MA: Duxbury press.
12' Daniel, W' W. (1987)' Biostatistics, a Fountlation for Analysis in the Health Sciences.

New York: Wiley
13. Mariappan P. (2013) Biostatistics. pearson

14. Rastogi VB.(2015). Biostatistics (3'd Edition). MedTec
course books published in Hindi must be prescribed by the university/college

4.

5.

6.

7.

8.

9.

th i s c ours e, s tude n t n, ur, l.,"urcr'Jrllua i:ffi #Iii;
Total marks: 25

l0 marks for Test

l0 malks for presentation along with assi

Suggested Continuous lnternat nvamation (CIE methods
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I Furthqr Suggestions: None I

Semester: SixthYear: Third (3)

ourse Title: Industrial and EnCouse Code: Bl0060lT
Outcomes

After successful completion of the course, student will be able to:

o understand the problems in isolation, strain improvement and growth of
microorganisms in industrial processes,

. isolate and improve the industrially important microorganisms.

o understand design and types of fermenters and operation of fermenters.

. learn fundamentals of Environmental Biotechnology

o understand the importance of clean (pollution free) environment

r understand biotechnological solutions to address environmental issues including

pollution, mineral resource winning, renewable energy and water recycling.

r understand the regulation of bioethics and policies of IPR and entrepreneurship.

Minimum Passing Marks: As per University nofinsMaximum Marks: 100

Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Introduction of Industrial microbiology and Bioprocess

technology:
r History-Introduction, scope and relation with other

sciences.

. Screening for new metabolites: primary and secondary

products.

r Strain development through selection, mutations and

recombination, and other recent methods

Bioprocess technology:
o Introduction to bioprocess technology.

o Design and working of a typical bioreactor

o Range of bioprocess technology and its chronological

development.

o Basic principle components of fermentation

technology. Types of microbial culture and its growth

kinetics- Batch, Fedbatch and Continuous culture.

Production of alcohols, antibiotic and enrymes:

. Production of alcohols (Ethanol) and organic acids

(citric and acetic).

o Production of biologically active

ntt-- Uq 33
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Subject: Biottchnology

Credits:4 Elective

Unit Topic No. of Lectures

I

II

III 9



o Biosensors and their applications

antibiotics lpeniC
protease).

o Production of microbial food and single cell proteins
o Bioreactor for immobilized cells/enzyme system

Environment anA pottuEon:
o Physico-chemical and biological characteristics of

environment.
o Water, soil and air as a component of environment.
o Pollutants: Nafure, origin, source, monitoring and

their impacts.

. Air, Water and Noise pollution
o Conventional fuels and their environmental impact

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

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

o Degradation of pesticides and other toxic chemicals by
micro-organisms- degradation aromatic and chlorinates
hydrocarbons and petroleum products.

Sewage treatment and biofertilizers:
o Treatment of municipal waste and Industrial effluents.
o Bio-fertilizers: Role of symbiotic and asymbiotic

nitrogen fixing bacteria in the enrichment of soil.
o Algal and fungal biofertilizers (VAM)

Bioleaching and genetically moAifea organisms:
o Enrichrnent of ores by microorganisms (Gold, Copper

and Uranium).
o Environmental significance of genetically modified

microbes, plants and animals.

o Importance of Bioethics, IPR and entrepreneurship
o Introduction to Intellectual Properry Rights (IpR)-

World Intellechral properties, Indian Intellectual
properties

o Entrepreneurship in India

Bioethics, IPR, Entrepreneurship:

Gtazier AN and Nikaidoa rrfffi*3*:grT,:chnology - Fundamentar & Applied
Microbiology - Second Edition. Cambridge University piiss.
Casida LE (2019) Industrial Microbiology. Second Edition,New Age International
Publisher.

Stanbury P F and whitaker, A. (2010). principles of Fermentation Technology.
Oxford: Pergamon Press

Shuler M L and Kargi F. (2002). Bioprocess Engineering: Basic concepts. Upper
Saddle River, NJ: Prentice Hall.
Cnreger W and Cnreger A (2002) Cruegers Biotechnology: A Textbook of Industrial
Microbiology. Third Edition, Panima publishing Corp..New Delhi.
Blanch H W and Clark D S. (1997). Biochemical New York: M.

A*t VW 34

1.

2.

3.

4.

5.

6.



Dekker.

7. euif.y J E and Ollis D F. (1986). Biochemical Engineering Fundamentals. New

York: McGraw-Hill.
g. RichardHB,JulianED,ArnoldLD.(2010)ManualoflndustrialMicrobiologyand

BiotechnoloBY, 3'd Edition

9. Thakur fS. (iOf 1)Environmental Biotechnology basic concepts and applications' I'

K. lnternational Pubtishing House Pvt. Limited

10. Evans GM and J. C. Furlong (2003). Environmental Biotechnology: Theory and

Applications. WileY Publishers.

I l. Ritmann R and tvtcCarty P L (2000). Environmental Biotechnology: Principle &

Applications. 2nd Ed., McGraw Hill Science'

12. Scragg A., (2005) Environmental Biotechnology. Pearson Education Limited'

13. Srinivas TR (2008). Environmental Biotechnology.New Age lnternational Pvt' Ltd.

14. Chapman JL .Ecology: Principal & Application.cambrid-ge Univ. Press.

15. Odum E and Baryet C. (ZOO+) Fundamentals of Ecology. Nataraj Publication.

course books published in Hindi must be prescribed by the university/college

o https://ocw.mit.edu/courses/civil-and-environmental-engineering/1,34-waste-co!tainment-

and-remediation-technoloev-sprinq-2004/lecture-notes/

. https://ocw.mit.edu/courses/civil-and-enviro!mental-ensineerine/t018i-ecolosv.-l-the-

earth-systq1fia[-]@!l
. httpi:i/ocw.mit.edu/courses/civil-and-environmental-engineering/1-018i-ecolosv-i-the-

earth-svstem-fall-2009/lecture-notes/MlT1 018JF09 Lec07'pdf

o https;//ocw.mit.edu/courses/civil-and-environmental-engineering/1-89-environmental-

m i c robj o ! 
qsy:[alLzQEltl

r https://ooiv.nrit.edu/high-school/biologv/exam-prep/cellular-enereeticsfiernlentation-

Suggested Digital platform/Web link

this course, a student must have passed seqg{qly:

Suggested Continuous Internal Evaluation (CfE) methods

Total marks: 25

10 marks for Test

I 0 marks for presentation along with assignment

05 marks for Class interactions

Further ions:

Programme/Class: Degree Tea;tTh-iid (3) I Semester: Sixth (VI)

Subj ect: Biotechnology

Couse Code:81006027 Course Title: Food BiotechnologY

Course Outcomes

rse, student will be able to:

r understand the history and evolution of food technology and processing.

o understand the importance microorganisms in food preservation

o learnvarious food processing and preservation technologies.

Credits:4 Core Compulsory

v
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Maximum MarksJ00
(7s(r.rE)+2s(

Minimum nas

Introduction to Food niotecnnotogy 
._-

r Historical Background of Food technology
o Traditional fermented foods (meat, fish, bread,

sauerkraut, soy bean, coffee, cocoa, tea)
r Importance, global hends, codex guidelines,

nutritional labelling in India, FSSAI guidelines
. Improvements through Biotechnology (e.g. Golden

Rice, Potato, Flavr Savr Tomato etc.f
Enzymes in fooa tnaustrv

o Carbohydrases

r Proteasase

o Lipases

o Modification of food using enzymes:
o Role of endogenous enzymes in food quality,

Food Fermentations:
o Common fermented foods - Cheese, Butter, yoghurt,

fermented/condensed milk anrt kefir.
. Alcoholic beverages (Beer, Wine, Whisky),
o Salerkraut, Pickles, Soy

o Dehydration and pasteurization of milk.

o Food adulteration and prevailing food standards in
India.

. 
-Source 

of microorganisms in milk an<t their types.
o Microbiological examination of milk (standaid plate

count, direct microscopic count, reductase 
'and

phosphatase test).

acid) and their uses in foods/food proclucts.

o Value addition products like High Fructose Symp,
Invert Sugars etc. SCps ( e.g. Spirulina, yeast eti.l ii
food supplements,

o Edible fungus: Mushrooms. potential of probiotics.

o Flavour enhancers: Nucleosides, nucleotides and
related compounds. Organic acids (Citric acid, Acetic

Vitamins and Minerals:
o Importance of Vitamins and their supplementation in

foods and feedstock.
o Food preservation and storage. Food processing

o Important minerals and their function in body and
deficiency conditions

retention of minerals;

Requirements, allowances, enrichment, restorationq
fortifications, losses of minerals, optimization and

Ye,

. bnzymes use as processing aid ancl



\/II Growth of microorganisms in food:
r Intrinsic and extrinsic factors.
o Food Spoilage (microbial and non-microbial) Control

mechanisms of food spoilage: Physical and Chemical.
e Microbial spoilage of food and factors affecting them:

Spoilage of various kinds of foods: fish. meat, poultry,
soa foods, bread and dairy products).

. Food adulteration and prevailing food standards in
India.

o Indicator Microorganisms: As an indicator of good
quality

VIII Food and water borne diseaseiF
o Gastroenteritis,Diarrhoea,shigellosis, Salmonellosis,

Typhoid, Cholera, Polio, Hepatitis, Dental Infections,
etc.

o Food borne intoxications: Staphylococcal, Bacillus,
Clostridium etc.

o Detection of food-borne pathogens.

Suggested Reading
l. Ray B and Bhunia A. 2008. Fundamentat Food Microbiology, 4th Ed., cRC press,

Taylor and Francis Group, USA.
2. Martin RA and Maurice OM. 2008. Food Microbiology, 3rd Ed., The Royal Society

of Chemistry, Cambridge, UK.
3. James M J.. 2000. Modern Food Microbiology, 6th Ed. Aspen publishers, Inc.,

Gaithersburg,Maryland, USA.
4. Frazier WC, and Westhoff DC. Food Microbiology. Fourth edition, MacGraw Hills

publication

5. Lopez GFG, canaas G, Nathan EV. Food sciences and Food biotechnology.
6. Adams AR, and Moss Mo. Food Microbiolog. Third edition, Royal society or

Chemistry publishing .

7. Hohn T and Leisinger KM. Biotechnology of Food Crops in Developing Countries.
8. Doyle MP, Beuchat LR ancl Montville TJ. Food Microbiology funOarnentals and

Frontiers. ASM Press.

9. Schwartzberg HG, RaoMA. (Eds.) Biotechnology and Food Process Engineering .

Course books published in Hirrdi must be prescribed by the University/College

Suggested link

Suggested link
. h1tps;fucw.mit.ed

p-q-U"tis"s:"q1"-.-1il-q-+,tp-n-qg:29.1".7/-!sst"mli:_r:clts-y-MlT24 0jS t 7 lecza.ndf

-,u%
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politi.r-oitbod-rpri,rg-20l7il*S1urc-no_t"./MlTZ4_03S.17_t..20.p.11i

m"adllgt-J-n-iL3":np"-t--e-*--e,nglislr.,p"elf

. https://toodinsieht.



?rogramme/Class: Degree Year: Third (3) | Semester: Sixth (VI)

Subi ect: Biotechnolosv

Couse Code: B100603P Course Title: Industrial and Environmental Biotechnology
Lab

Course Outcomes

After completion of this course , students will be able to-
o understand various methods of screening of industrially important microorganisms

from different sources.

r understand the working of small scale fermenter and also determine the aeration

efficiency of the fermenter
o understand the technique of immobilization of cells like yeast and E.coli.

Credits:2 Core Compulsory

Maximum Marks: 100

(7s(uE)+2s(crE))
Minimum Passing Marks: As per University norms

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 0-0-4

Topic No. of Lectures

1. Calculation of bacterial growth curve.

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

sample.

3. Production andanalysis ofethanol.

4. Production and analysis of amylase..

5. Production and analysis of lactic acid.

6. Isolation of industrially important microorganism

from nafural resource.

7. Calculation of Total Dissolved Solids (TDS) of water

sample.

8. Calculation of BOD of water sample.

9. Calculation of COD of water sample.

I 0. Bacterial Examination of Water by MPN Method.

60

Suggested Reading

1. Glazier AN and Nikaido H (2007).Microbial Biotechnology - Fundamental & Applied

Microbiolosv - Second Edition. Cambridge University Press.*ruv*
V
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Year: Fourth (4

Couse Code:81007017

fotat NumUer of Lectures-Tutorials-Practical

Cell Structure:
Cell as a unit of life, prokaryotic, and eukaryotic cell, differences

between plant and animal cell, general idea about lipid bilayer

membranes, membrane transport of small molecules, cell

adhesion, cell junction and extra cellular matrix, chemical

composition of cell wall, cross linkage, porosity, tensilestrength'

turgor modifications in special types of cells, plasmodesmata and

fluid transport between

Cell0rganelles
Structure antl functions of -Endoplasmic Reticulum: types - rough &

smooth, intracellular transPort &
lipid biosynthesis, ribosomes, Golgi apparatus, role of mitochondria in

cellular energies & biogenesis,

Chloroplasts, lysosomes: general organization, polymorphism,

enzyme systems and their functions, vacuoles and ergastic substances,

peroxisomes: formation, enzyme content, and role.

Cytoskeleton and Cell Signalling

Cytoskeleton: microtubules, tnicrofilatnents & associated proteins -

actin, myosin and intermediate filaments, three-dimensional

organization of cytoskeleton, chromatin and chromosomes, Roles of
microfilaments and microtubules in cellular structure and function'

Cell Signalling: General principles of signalling switches. Receptor

characteristics. Identification and characteristics of receptor

proteins, G-proteins and receptor tyrosine kinase mediated

signalling (sl+ flux and its interpretation in cytoplasrr, role of

Ca2+ binding proteins.

rse Outcomes:
This course aims to give the student an overview of basic cell biology and its

application. This coirse will focus on identifying key components that constitute living cells. The
'f:ocus 

will be orientated on cell and its application in developmental biology, with emphasise on

key techniques currently ttsed in the study of cells.

tvtinimum Passing Marks: As per University norms

Semester: Seventh

Course CELL VELOPMENTAL
BIOLOGY

hours week T-P:4-0-0
o. of

Lectures

^rry v
39

Credits:4 Core Compulsor

Maximum Marks: 100

(7s(uE)+2s(cIE))

Unit Topic

I 7

II

ilI

I

i

I

I



Glt dtt ttt"" tnd cell cYcle

Mitos is, meios is and U inary fi ss ion' 
. 

ce ll,"{: 
!:, ::tllv^:':"'t"t:i

;;;;[Hiil, our*i.* oi tttt tvttt; Molecular mechanisms

'.g"iite 
mtotic. events; check points Ti*:JliJ:-::1

;:ffiiJ;''.;ii"Ii*n, li;;;s. and death' Apoptosis: rhe role c

;;;;;,"'d-.' I i 
1. "th 

i n ria intain in 
H -11',:: 

;:l 
::1':::, :'' H :lo :il'il;;G;;.;il;;vs ana naiimarks of apoptosis' Role

caspases and BcD familY Proteins'

Cellular DeveloPment

Basics of Developnent: Potency, induction' i",il*l}
specification, competence, deteimination and differentiation'

,iorot osrn.iic gradient, .tll futt and cell lineages' stem cell and

il;ii;;"p*,i.t,-it"rtoimtrentiation, genomic equivalence' and

"rioolasmic 
determinants, imprinting, mutants their analysis'

a;#d;rili;;ffi i", Lo 
"uiry 

deve lopment, differentiation

;G;i;r;;s, cellular polarity,rnateinal. gene effects' zvgotic gene

efffcts, homeotic gene effect in Drosophila'

Embryogenesis.

r-v v
40
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Semester: Seventh (VII

Couse Code: 81007027 Course Title: GENERAL BIOCHEMISTRY

The course aims is the understanding struoture and function of major classes of
biopo!ymers.

Aims of the course are to understanding central metabolic process and role of enzymes in
modulating pathways.

The theoretical background of biochemical knowledge to interpret the results in
biochemistry experiments.

Credits:4 Core Compulsor
Maximum Marks: 100
(7s(uE)+2s(crE))

Minimum Passing Marks: As per University uorms

Total Number of Lectures-Tutoriats-Practii
Unit Topic No. of

Lecfures
UNIT I: Properties of water and biological buffers

Some Important Properties ofWater: Dissociation of water and its
ion product, pH, pka Bronsted Acids, ionization of weak acids and
bases; Henderson-Hasselbalch equation, Titration curves and
buffering action, physiological buffers; Principles of
Thermodynamics

t2

UNIT II: Structure and Function of C-6olydrates
Carbohydrates: Classification and properties of simple carbohycl
rates, monosaccharides, disaccharides and polysaccharides.
Structural polysaccharides: cellulose and chitin; storage
polysaccharides: starCh and glycogen; glycosaminoglycans;
glycoconjugates: proteoglycans, glycoproteins and glycolipids

12

UNIT III Structure and Function of Lipids
Fatty Acids and Lipids: Structure, classification and properties of
fatty acids, structure and functions of lipids: Triacyl glycerides,
phosphoglycerates, sphingolipids, cholesterol, steioids,
eicasanoids, Lipoproteins

t2

UNIT IV: Structure and Function cf Nucleic ACid-
Sturcture and functions of DNA: Base pairing: Watson-crick,
Hoogsteen and Wobble base pairs, The salient features of the
Watson-Crick model of B-DNA, The structure and helical
parameters of B-DNA, A-DNA, and Z-DNA. Melting
temperature (Tm), Forces stabilizing the B-DNA.
Structure and ftrnctions of RNA: Physicochemical properties of
RNA, classification, structure and functions of different types of
RNAs (hnRNA, mRNA, rRNA, IRNA, snRNA, snoRNA,
antisense RNA telomerase RNA, gRNA,etc.). The clover leaf
and L-shaped stluctures of IRNA.

t2

UNIT V: Structure and Function of AminoAtlil
Amino acids and proteins: Classification, chemical stnrcfure and
general properties of amino acids. Standard and nonstandarcl
amino acids found in proteins. The peptide bond and its
characteristics. Proteins: peptides, primary, secondary, tertiary

l2

4t

V
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ofProteins:

Suggested Reading:

t - 
--gio.tt..istry 

by Voet B and Voet JG, Wiley-Publishers, USA

Z. Biochcmistry Sth R;;iJ.Aition UV Luberi Strver, Jeremy M. Berg, John L' Tymoczko'

Macmillan Publishers, USA D.L.

3. Nelson and M.M. i"Jilrirger Principles of Biochemistry, Publisher: WH Freeman; Sth

"r,r,sr 
Tttte: BIOANALYTICAL TECHNIQUES

eouse Code: B1007037

g of fundamental

ncepts and underlyd;;;;ip1.' in *'' ii"r'::3'* l,::d;T:".t:::*':31 lli3lliion' 
the

is expected to develop the analytical skill to enable them to interpret the data'

MfiimumTassili[mils :Ts pernniversitv norns

s(uE)+2s(cIE))

Total Numb.r ot t .

YI ILI UDVVU Y

;;;;;;;i;"rcepts in microscopy: Resolution, contrast' magnification;

,ril.ipi" ria application of lighi microscopv: compoln-q: 
?11:1"ont'"tt;

.I;ld]#t.",r*."a cinfocal nticroscopy, principle and 
.

ii"r,l". of electron microscopy- scanning and transmission electron

UNI'[ I:

rire;l;r#, Centripetal force, centritugal force and sedimentation

F"i"",. principle of centrifugation: RCF and RPM, types of rotors:
^;;;i;,;i;glng 

bucket and'vertical rotors, types of centrituges and

;r;:;1,.""";triiuge and its applications: preparative and analvtical'

n:ato graphY techniques

ipi" iii"ppricatioi of paper chromatography; thin layer

I gel filtration chromatography; column

- Ion-exchange chromatography; affrnity

; gas - liquid clhromato grap-hy i high p e rtbnnanc e l iquid

nromatograPtry.

il;;;ilI;sis and btoning techniques: principle of electrophoresis;

a garose gel electr ophoresisf so<liurn d:dt"/,t:'I111-p-o lyacrylamide

sEl electr"ophoresisl f,trst dimension and second dimension

" 
"r".t.""ri,r.l.isl 

isoelectric focusing; capillary electropho

UNIT III:

r,rv
V



southern, northern and western blofting.

UNIT TV: Spectroscopic techniques

Electromagnetic radiation;principle of absorption of light; principle and
lpplication of UV-Visible spectroscopy and IR spectroscopy; Fourier
:ransform infrared spechoscopy; Fluorescence spectroscopy; NMR;
Atomic absorption spectroscopy; Mass spectroscopy; Raman
;pectroscopy.

t2

UNIT V: Radioactivity

Radioactivity Radioactive & stable isotopes; pattern and rate of
:adioactive decay; Units of radioactivity; Measurement of radioactivity;
Seiger-Muller counte r; Solid & Liquid scintillation counters (Basic
rrinciple, instrunrentation & technique); Brief idea of radiation
losimetry; Cerenkov radiation ; Autoradiography; Measurement of stable
sotopes; Falling drop method; Applications of isotopes in biochemistry;
R.adiohacer techniques; Distribution studies; Isotope dilution techniqui;
Metabolic studies; Clinical application; Radioimmunoassay.

t2

Freifelder O', Physical Biochemistry, Application to Biochemistry and Molecular Biology, 2 nd
lition, W.H. Freeman & Company, San Fransisco, zg 2.

Keith Wilson and John Walker, Principles and Techniques of Practical Biochemistry, 5 th Edition,
tmbridge University Press, 2000.

O. Holme & H. Peck, Analytical Biochemistry,3rd Edition, Longman, 199g.
R. Scopes, Pr.oteinPurification - Principles & Practices,3rd Edition, SpringerVerlag,lgg4.

Selected Readings frorn Methods in Enzynology, Academic press.

Couse Code: 81007047

Maximum Marks: I 00(75(UE)+25(CIE)

and Scope of Microbiology
rr events leading to the establishment of science of microbiology;
tifrcation of microorganisms on the basis of morphological,

;ical, biochemical, immunological, and molecular
istics; bacterial classification according to Bergey.s Manual of

ystemic Bacteriology; relevance of microbiology to human life;

Semester: seventh

ourse Title: GENERAL MICROBIOLOGY
Outcomes:

course is designed to give an in-depth view of prokaryotes with special concentration on the structure,
lolism and genetics of bacteria. The students will gain a breath of understanding of microbiology
the cellular to molecular levels of organization in conjunction with bacterial physiology and

Core

Minimum Passing Marks: As per University norms

Total Number of Lectures-Tutoriais-practical n hours 'T-P:4-0{
No. of

Lectures

t2

nwy.- 0y^&/M
)



IJNITI: Structure of Prokaryotic cell

Jverview oIprokaryotic ccll (size, slrapc and arrangement of the cell);
itructure of bacterial cell wall; structrlres external to cell wall (capsules,

slirne layer, pili and fimbriae, flagella, prosthecae); structures intemal to

;ell wall (incltrsion bodies, magnetosomes, nucleoid, nrcsosonre); spores

md cysts; differences between Gram *ve and Gram 
-ve 

bactcria,and

lrchaebacteria and eubacteria

t2

UNIT II: Srowth and Nutrition In Ilactcria
\utritional types in rnicroorganisms on the basis of sources of carbon,

:nergy and electrons/hydrogen; Uptake ofnutrients by bacterial cells:

Passive diffusion, facilitated diffusion, group translocation;

;henriosmotic theory and active transport; iron uptake; growth phases

lnd mathematics of bacterial growth; physical and chemical agents to

:ontrol bacterial growth.

t2

UNITIII: Microbial Metabolism
Overview of microbial metabolism; types ofphotosynthesis in bacteria;

photosynthetic machinery of bacteria (bacteriochlorophyll,

carboxysomes, bacterial reaction centre, electron transport);

photosynthetic fixation of CO2 in bacteria; bacterial l'ermentation;

assimilation of inorganic phosphonrs, sulftir, and nitrogen

12

UNIT IV: Microbial Genetics

Plasmids and epitomes; transformation (Griffrth's experiment, competent

cells); conjugation (U-tube experiment; F+ X Fmating; I{fr conjugation,

F' conjugation); transduction (generalized and specialized transduction);

transposable elements in bacteria (IS elements)

t2

Suggested Reading:

I . Ananthanarayan, R and Kapil, A, 201 3. A & P Textbook of Microbiology. 9th ed. Orient

BlackSwan

2 Pelczar,MJ, Chan, ECS and Krieg, NR.2001. lr,licrobiology. Sth ed. Tata MCGraw Hill
3. Sharma, PD. 20l0.Microbiology. Rastogi Publications.

4. Singh, RP.20l5.Microbiology. KalyaniPublishers S. Black, IG.2012. Microbiology. 8th ed. John

Wiley & Sons

6. Tortora, GJ.2008. Microbiology.9th ed. Pearson Education

7. Willey, J, Shenvood, L and Woalverton, C.201 l. Prescott's Microbiology. 8th ed. McGraw Hill edu.

Subject: B

rse Title: PRACTICALCouse Code: 8100705P

rse Outcomes: Tlre students will be able to perform experiments based on cell biology, Microbilogy

Biochemistry with the knowledge of analyical tools and techniques'

Minimum Passing Marks: As per University normsMaximum Marks: 100 (75+25)

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Cell Biology
l. Theory and application ofbuffers and pFI.

and maintenance of simple and

Prosramme/Class: Honours Desree Year: Fourth I Semester: VII

Credits: 4 Core Compulsory

Unit Topic No. of
Lectures

UNITI: 60
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3. Use of Micrometer and calibration, measurement of onion
epidermal cells and yeast

4. Study of stages in mitosis from onion root tips

5. Study of stages in meiosis in grasshopper testes/onion or Rhoeo

flower buds. Colorimetry and Spectrophotometry

6. Protein estirnation by Lowry's method.

7. Estimation of protein by Bradford method.
Analysis of Sugan, Amino acid and Fats/Oils
8. Estimation of sugars and amino acid by 8enedicts & Ninhydrin
method

9. Determination of acid value of a fat.

10. Determination of saponification value of a lat. Chromatographic
Techniques

I l. Identification of sugars In milk by paper chromatography.

12. Separation of amino acids by thin layer chrornatography.

13. Separation of Biomolecules by gel permeation chromatography.

Electrophoresis Techniques

14. Native-polyacrylamide Get Electrophoresis.

lS. SDS-polyacrylamide Gel Electrophoresis & staining using
different methods (Coummassie blue, Silver staining and reverse

staining)

M icrob iology Techniques

16. To perform the Gram staining, Negative Staining, Fast staining,
Capsule Staining, MIC test.

17. Isolation and purification of microorganisms (bacteria) from
soiVwater/air by streak plate method and serial dilution

CouseCode: B1008017

Maximum Marks: 100 (75+25)

UNITI: DNA Replication and Repair

Dogma of molecular biology, DNA Replication- Prokaryotic DNA
Polymerase I, II and III, Eukaryotic DNA Polymerases, Fidelity and Catalytic

Efficiency of DNA Polymerases, Okazaki Fragments, Replication Origin,

Primosomes, Concurrent Replication Mechanism Involving Leading ancl

Lagging Strands ol DNA DNA repair- enzymes; Photoreactivation;

Nucleotide excision repair; Mismatch correction; SOS repair

RNA Transcription and Processing

ranscription: Prokaryotic and Eukaryotic Transcription- RNA

Semester:

Title: MOLECULAR BIOLOGY AND GENETICS

rse Outcomes:

course is to expose the Students to the chromosome structure & gene expression in both prokaryotes

eukaryotes. It also familiarizes students with extra chromosomal elements, antisense technology.

Core

Minimum Passing Marks: As perUniversity norms

Total Number of Lectures-Tutorials-Practical (in hours ,T-P:4-0-0



polymerase sub units, different sigma factors, initiation, elongation and

termination - rho dependent and independent; RNA processing enzymes,

modification in RNA: 5'-Cap formation; Transcription termination; 3'-end

processing and polyadenylation; Splicing: RNA Editing, Nuclear export of
mRNA; mRNA stability. Different modes of mRNA, IRNA, and rRNA

splicing, role of various snRNPs.

UNITIII: Translation and Posttranslational Modification

Introduction to Genetic code: Elucidation of genetic code, Codon

degeneracy, Wobble hypothesis and its importance, Prokaryotic and

eukaryotic ribosomes. Steps in translation: Initiation, Elongation and

termination of protein synthesis, inhibitors of protein synthesis, post-

translational modifications and its importance.

t2

UNIT IV: Regulation of Gene Expression Regulation of gene expression .n
prokar'yotes-The operon concept, lac & trp operons, Transcriptional
conffol, Post translational control, .^.egulation in eukaryotes - Control by
promoter, enhancer and silencers. Cis-tans elements, DNA methylation,
Antisensc technology, RNAi, siRNA, microRNA

t2

UNITV: Cytogenetics

Linkage and crossing over, Linkage mappi ng, Sex determination and sex-

linked inheritance, Sex determination in plant and animal, Population and

evolutionary genetics.

12

Suggested Reading:
l. Friefelder, David. 'lMolecular Biology." Narosn Publications, 1999.

2. Weaver, Robert F. "Mole cular Biology" 2nd Edition, Tata McGraw-Hi II, 2003.

3. Karp, Gerald "Cell and Molecular BioiogT: Concepts and Experiments" 4th EditiOFl, jOhll Wiley,
2005.

4. Friefelder, David and George M. Malacinski "Essentials of Molecular Biology" 2nd Edition, Panima

Publishine, 1993.5. Lewinis GENES XI, Published by Jones & Sartlett Leaming; I I edition (January 15,2013

Programme/Class: Honours Degree Year: Fourth I Semester: VIII

Subiect: Biotechnolosy

Couse Code: B 1008027 Course Title: INTERMEDIARY METABOLISM

Course Outcomes:

Students will be taught the metabolic pathways of carbohydrate, amino acid, lipid and coenzymes and ttreir

regulation. At the end of the they will be able to distinguish between different rnetabolic processes and

their impact in metabolism of biomolecules.

Crcdits: 4 Core Compulsory

Maximum Marks: 100 (75+25) Minimum Passing Marks: As per University norms

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

IJNIT I: Carbohydrate Metabolism and its Regulation

Glycolysis, TCA cycle, Gluconeogenesis, HMP pathway, Glycogen

metabolism, Oxidative phosphorylation, Regulation of carbohydrate

metabolism.

12

UNIT II: Lipid Metabolism and its Regulafion

Beta-oxidation of fatty acids, Biosynthesis of triglycerides,

glycerophospholipids, cerebrosides, ether lipids galactolipids and sulpho-

lioids. Control of lipid metabolism.

t2
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UNITIII: Amino Acids Metabolism and its Regulation

Biosynthesis of a-ketoglutarate, oxaloacetate, pymvate family amino
rcids and the conkol of their synthesis. biosynthesis of ribosi-5
rhosphate, 3-phospoglycerate and phosphoenolpyruvate plus erythrose-
t-phosphate family amino acids and the control of their iyntheiis.

t2

t2

12

UNITIV: \ucleic Acid Metabolism and It's Regulation

3iosynthesis of purines and pyrimidines, nucleosides and nucleotides;
)egradation of purines and pyrimidines. Biosynthesis of coenzymesj
Soenzyne A, NAD and NADP, FMN and CAD.

TJNITV: lnborn Error in Metabolism

)isorders of carbohydrate rnetabotism, Inborn errors of amino acids
?henyl alanine & Tyrosine metabolism, Disortlers of nucleic acirj
netabolism (Gout, Lesch Nyhan syndrome).

gested Reading:

l. Geoffrey L. Zubey, Biochemistry, Fourth Edition: wm.c. Brown puDlishers, l99g
2.Biochemistry by RobertRoskoski. w.B. saunders, philadelphia,ISBN o-:.zl6-sl:,4-7
3.D.L. Nelson and M.M' Cox Lehninger Principles of Biochemistry, Publisher: WH Freeman; gth
ed.NewYork.

4.Biachem istry sth Revised edition by Lubertstryer, Jeremy M, Berg, John L. Tymoczko (ISBN:
8601300395166

Programme/Class: Honours Degree Year: Fourth -lTemestenTm

Srlbject: Biotechnology ------------..--...-

lCourse Title: PLANT BIOTECHNOLOGY AND TISSUE
ICULTURE

Couse Code: 81008037

Course Outcomes:

The course is designed to introduce students to the principles, practices and applications ofplant
biotechnology, plant tissue culture, genetic ffansformation, and transgenic to produce superior varieties.
Students will learn the various applications ofplant tis5uE culture ani methods of gene transt'er, and the
production of hybrid varieties of plants in crop improvement.

Credits:4 Core Comoulsorv

MinimumPasMaximum Marks: 100 (75+25)

Total Number of Lectures-tutoriati-

Unit Topic No. of
Lectures

n

12

UNITI: Cloning in Plant Cells:

Biology of Agrobacterium tumefaciens. Structure of Ti-plasmid, T-
DNAand gene transfer mechanisms, selection marker genes and reporter
genes. Methods of direct gene transfer, chloroplast transformation.
Effect of gene copies and position in transgenicprocluction.

UNITTT: Iransgenic Plants: Applications in phytoremediation,
riopesticides, biodegradable plastics, pesticide and herbicide
:esistance plants, improving, horticultural and nutritional value of
rlants.

v ,r
W
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UNITIII: PIant tissue culture:

Historical perspective and general techniques for plant tissue
:ulture. Tissue culture media, media preparation 

- nutrients and
rlant hormones; sterilization techniques.

t2

UNIT IV: Maintenance of callus, cell suspension culture, protoplast isolation
and culture, somatic hybridization, haploid production.

l2

UNITV: Molccular Markers:

RFLP maps, RAPD markers, STD, micro satellites, SCAR
(sequence characterized amplified regions), SSCp (single strand
;onformational polyrnorphism) AFLp, eTL, map-based cloning,
molecular marker assisted selection.

t2

Suggested Reading:
o Plant tissue culture: Theory and Practice, a revised editiOn. Bhojwani SS, Razdan MK. An

Imprint of Elseiver, First Indian reprint, 2004.

' Buchanan, B. B., Gruissem, W., & Jones, R. L. (2015), Biochemistry & molecular biology
of plants.Chichester, West Sussex: John Wiley & Sons.

. Glick, B. R., & pasternak, l. J. (1994). Molecular biotechnology: principles an<l
applications of recombinant DNA. Washington, D.C,: ASM press.

o Brown, T. A. (2006). Gene cloning and DNA analysis: An introduction. Oxfbrd'
Blackwell Pub.-P-rimrot": 

f : 
B:, &Twyman, R. M. (2006). Principles of gene manipulation

and gcnomics. Madden, MA: Blackwell ptrb.

Subject: Bi
Couse Code: B1008047 Title: Enzymology

Course Outcomes:

The course is designed to provide a basic understanding of the enzymetheir properties and
application in various industries.

Nlaximum Marks: 100 (75+25) Minimum Passing Marks: As perUniversity norms

Total Number of Lectures-Tutorials-Practical (in hours per weet<)r,-r+: a-o+

Introduction of Enzyme

ion and scope, Nomenclature, coenzyme and cofactors,
4echanisms of enzyme action, concept of active site and concept
f ES complex, specificity of enzyme action, significance and

of energy of activation, enzytne unit and turn over

48



UNIT II: Enzyme Kinetics Order of reactions, kinetics of enzyme
:eaction-single and bi-substrate reaction, Michnelis-Menten
rquation, Different plots for the determination of Km & Vmax and

:heir physiological significances, derivation of Michaelis-Menten
:quation, Allosteric enzylne, different type of enzyrne inhibition,

t2

UNIT III: Enzyme lmmobilization

Physical ancl chemical techniques for enzyme immobilization,
ldsorption, matrix entrapment, encapsulation, cross-linking,
:ovalent binding etc, Examples advantages and disadvantages of
Jifferent immobilization techniques

l2

UNITIV: Multi Enzyme System:

Mechanism ofaction and regulation ofpynrvate dehydrogenase &
iatty acid synthase complexes, Enzyme -enzyme interaction,
multiple forms of enzymes with special reference to lactate
Cehydrogenase

t2

UNITV: {pplication of Enzymes Commercial applications of enzynes in
ood, pharmaceutical and other industries, enzymes for analytical
rnd diagnostic applications, purification and characterization of
,nzymes from natural sources, different methods of enzyme
:haracterization

l2

rggested lrcading:
Principles of Biochemistry BY A. Lehninger (1987)
Trevor Palmer and Philip Bonngr; Enzymes: Biochemistry Biotechnology, Clinical chemistry.
colin J. suckling & colin L. Gibson; Enzyme Chemistry: Impact & Application; Blackie

:ademic & Professional

Programme/Class: Honours Degree Year: Fourth I Semester: VIII
Biotechnology

Couse Code: B100805P
ourse Title: Practical

Course Outcomes: Students will be able to perform experiments related to Plant Tissue Culfure,
Molecular Biology And Enzymology.

Credits: 4 Compulsor
Maximum Marks: 100 (75+25) Minimum Passing Marks: As per University norms

TotalNumberofLectures-Tutorials.Practical(in@
Unit Topic No. of

Lectures 60

I . Laboratory design setup for PTC unit.

2. Preparation, sterilization of media (Liquid & solid).

3' Surface steril2ation, sealing of cultures, sources of contamination and their check measures.

4. Organ explant culture and micropropagation techniques.

5. Callus induction, propagation and differentiation.

6. Histological study of callus cells.

,rru% 49
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1. Suspensioncultures.

8. Nurse culture techniques'

g.Toobservepracticallyvariousformsofundesirablecharacteristicsinculturessuchas:

i)Vitrificationii)Stuntingofshootsiii)Abnormalembryoids.iv)Etiolatedshoots.

10. Pr.p"rution of synthetic seeds and their shelf life studies'

11. MiCrograftingTechniques'

12. Acclimatization of in vitro raised plantleS'

13. Comparison of ex vitro and in vitro rooting with respect to 7o survival'

14. To culture shoots on liquid media and derive a comparative account with reference to solid

media grown cultures'

Pr"purition of plasmidDNAby alkaline lysis method

Genomic DNA isolation from bacteria

IsolationofDNAfromplantsbyHexadecyltrimethyl-ammoniumbromide(CTAB)method

RNA isolation from Plant tissues

Enzyme aSsay; activity and specific activity determination of amylase'

Enzyme Kinetics: Effect of varying substrate concentration on enzyme activity,

determination of Michaelis-Menten .onstanflG) and Maximum Velocity (vmax')

using Lineweaver-Burk Plot'

Effectoftemperature/pHandonenzymeactivity.22.lmmobilizationofenzyme.

MUNOLOGY
Eort.Coa.t Bl0090lT

iffi:}lti"triu,ion o, students in Immunology and the Immunotechniques, able to define innate and

r : r ---^-- cr-,^firrc ^fqntihodv conceot ofvaccines
I'JJffiHr,d;;ffi ffi";Jffi ;;r;rir.;.r"*,structureorantibodv,conceptorvaccines

vaccination, autoimmunity and applied immunology'

ffiAs per UniversitY nomrs
M*tmrm Marks: 100 (75+

Cells and Organ of Immune SYstem

Components of innate and acquired immunity; Haeiatop:l::rjf:'T:::

cells of the immune System. primary and secondary lymphoid organs;

Lymphocyte circulation; Lymphocyte PaT; 
Mucosal and Cutaneous

urro"iut O Lymphoicl tissue' (MALT & CALT)

rrru
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Unit-tr: Antigen and Antibody
Antige,s 

- immunogens; haptens; nature of antigens; rmmunogrobulins-
basic structure, classeS & subcrasses of immunoglobulins, antigenic
determinants; antigen-antibody interactions,

t2

t2

t2

t2

Unit-[I MHC, B Cells and TCells
Major Histacompatibility complex 

- Immune responsiveness and disease
susceptibility; B-cell receptor; Immunoglobulin superfamily; B cell
maturation, activation and differentiation; Generation of antibody diversity;
T-cell receptors and r-cell maturation, activation and differentiation;
Functional T Cell Subsets; Complement system.

Unit - IV: Regulation of immune response

Antigen processing and presentation- endogenous antigens, exogenous
antigens, non-peptide bacterial antigens ancl super-antigens, generaiion of
humoral and cell mediated immune responses; cytokines and their role in
immune regulation; Immunological tolerance.

Unit-V: Cytotoxicity, Hypersensitivity and
cellmediated cytotoxicity: Mechanism of r cells and NK cetl mediated lysis;
Antibody dependent cell mediated cytotoxicity; Macrophage mecriated
cytotoxicity Immunity to Infection: Bacteria, viral, fungal Jnd parasitic
infections; Hypersensitivity 

- Type IJV; Autaimmunity- tigc una rcR in
autoirnmunity.

Suggested Reading:
l. Abbas, A.K., Litchman, A.H. (2006-2007). Basic Immunology: Functions and Disorders ofthe Immune
System, 2nd Ed. {updated edition), Philadelphia, Pennsylvania: W.B. Saunders Company publishers.

2. Roit, I.M., Delves, P. Seamus M. and Burton D. (2006). Essential Immunology, I lth Ed., Willey-
Blackwell.

4. Goldsby, R.A., Kindt, T.J., osborne, B.A. (2005). Kuby Immanalogy, 5 th Ed., w.H. Freernan andCompany, New York.

CouseCode: B1009027

Maximum Marks: 100 (75+25)

)NA ligase, Klenow enzyme, T4 DNA polymerase, polvFlucleotide
inas.e, Alkali,e phosphatase; Cohesive an,i blunt end ligatio,;

Labelling of ONA: Nick translation, Random pri

:IX

Title: PRINCIPLE AND APPLICATION
GENETIC ENGINEERING

ourse Outcomes:

ic basis for modifying cellular functions,ireating genetic modificaiions in i celt or organism

Com

Minimum Passing Marks: As per Uniurrsiry norrns

Total Number of Lectures-Tutorials-practical hours .T-P:4-0-0

of
Lectures

lents will leam to various approaches to conducting genetic engineering and their applications, utilise
application in human welfare and solving problems in sociery. This paler highligt tr tt. concept of

t2
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ron-radioactive probes.

UNIT-II: Plasmids, Phagemids and Expression Vectors
VI I 3 mp vectors; pUC I 9 and Bluescript vectors, phagemids; Lambda vectors;
lnsertion and Replacernent vectors; cosmids; Artificial chromosome vectors

iYACs; BACs); Expression vectors; pMal; GST; pET-based vectors; protein

:urification; His-tag; GST-tag; MBPtag etc.; Intein-based vectors; yeast
uectors, Shuttle vectors, siRNA technology.

t2

T]NIT-III:

Expression strategies for heterologous genes

vector engineering, codon optimization, host engineering, in vitro
iranscription & in vitro translation, expression in bacteria, expresSion in
yeast, Inclusion bodies; Methodologies to reduce formation of inclusion
bodies,

t2

UNIT.IV: Linkers and Adaptors
Homopolymerit tailing, strategies for cDNA libraries; Transfbrmation,
Northern, Southern and Colony hybridization, Southwestern and Far-
western cloning; Phage display; cloning diffbrentially expressed genes

imRNA diff'erential display and subtractive cloning). DNA-Protein
lnteractions (Electromobility shift assay; DNasel footprinting)

t2

UNIT-V: PCR and lts Applications: Primer design; Fidelity of thermostable
enzYmes (Taq & Pfu polymerases);DNA polymerases;Types of pCR

- rnultiplex, nested, reverse transcriptase, real time PCR, touchdown
PCR, hot start PCR, colony PCR, cloning of PCR products; PCR In
gene recombination; SOEing; Site <pectfic mutagenesis, deletion;
addition.

t2

Suggested Reading:
l.S.B. Primrose, R.M. Twyman and R.W. Old; Principles of Gene Manipulation. 6th Edition, S.B. University Press,

2001.

2.J. Sambrook and D.w. Russel; Molecular cloning: A Laboratory Manual, vols l-3, csHL, 2001.

3.Brown TO, Cenomes, 3rded. Garland Science 2006

S.Techntcal Literature from Stratagene, Promega, Novagen, New England Biolab etc.

Programme/Class: Master of Scicnce Degree Year: Fifth I Sernester: IX
Subject: Biotechnology

Couse Code: B1009037 ourse.Iitle: GENOMICS AND PROTEOMICS

Course Outcomes:

students will be trained in the analysis of genomics and proteomic s data. The course covers
fopics related to molecular biology, genome analysis, functional and structural genomics,

recombinant DNA technology, and DNA & protein sequence data analysis. Students will learn
reveral experiments in wet-tab and computational methodologies.

Credits:4 Core Compulsory
Maximum Marks: 100 (75+25) Minimum Passing Marks: As per University norms

Total Number of Lecturcs-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Unit Topic No. of
Lectures

$,'rJrV* s2v



UNIT - I: lVhole genome analysis

Preparation of genomic library in vectors, ordered cosmid libraries, BAC
ibraries, shotgun libraries, comparative genomes (Arabidopsis, rice and
randa)

l0

UNIT - II: DNA sequencing

lonventional sequencing (Sanger, Maxam and Gilbert),
ryrosequencing, next generation sequencing, automated sequencing,
,ranslation to large scale projects, epigenomics, cancer genomes. FISH,
Jomparative Genomic Hybridization (CGH), SKS (Spectral
kryotyping).

15

UNIT 
- TII: DNA Microarrays

lhemical DNA synthesis, Printing of oligonucleotides and pCR
rroducts on glass slides, nitrocellulose paper. Fluorescence based assay
brmats and signal amplification strategies, Analysis of single nucleotide
rolymorphism using DNA chips. Gene ldentifiCation and Expression
\nalysis: DNA microarrays, ESTs, SAGE, MPSS.

l5

UNIT. tV: Proteome analysis

Iwodimensional separation of total cellular proteins, isolation and
;equence analysis of individual protein spots by mass spectroscopy.
Protein miCroarrays, differential display proteomics, yeast 2- trybiiO
;ystem, FRET, bimolecular fluorescence complementation assay.

Advantages and disadvantages of DNA and protein microarrays. Total
rxpression vs functional proteornics, oligosaccharide uricraarrays for
glycomics, pharmacogenomics, introduction to metabolomics.

.Peruski, L.F
rnd Molecula:
. Schena, M.e

. Jr. and Peruski, A.H. (1997). The lnternet and New Biology: Tool
r Research ASM.
d. (1999). DNA Microarrays: a practical approach. Oxford Universi

for Genom ic

y Pre5s.

^.u vW\/
Y
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Programme/Class: Master of Science Degree Year: Fifth I Semester: lX
Subjcct: Biotechnology

Couse Code: B1009047 Course Title: FUNDAMENTAL IN
BIOSTATISTICS AND BIOMATHS

uourse (rutcomcs:

lhis paper is an introduction to statistical methods used in biological antl metlical research. Elementary
:robability theory, basic concepts of statistical inference, regression and correlation methods, and sample
;ize estimation are covered. Emphasis on applications to medical problems.

Credits: 4 Core Compulsory
Maximum Marks: 100 (75+25) Minimum Passing Marks: As per University

norms

Total Nunrber of Lectures-Tutorials-Practical (in hours per week)L-T-p: 4-0-0

Unit Topic No. of
Lectures

UNIT-I Binomial Theorem, Pascal rule and Pascal triangle.

UNIT-II
scientific notation, significant digits, rounding off. Scientific notation,

Sampling, problem identification, design of experiment, factorial designs: full
factorial design, fractional factorial design, concept ofpopulation and sample,
random sampling, Data collection.

I]NIT-III Measures of central tendency, mean, arithmetic mean, geometric mean &
harmonic mean, medium, mode, quartile, decile, percentile, dispersion, mean

deviation, standard deviation, geometric standard deviation, standard error,

coefficient of variation, variance, coefflcient of determinant and coefficient of
non-determinant, moments, distribution of clata, normal distribution, skewness

and kurtosis

UNIT-IV Pearson's correlation coefficient, linear correlation and regression, correlation
and regression analysis of exponential curve, Power ftinction, log function,

logarithmic regression, Dose response curve, coefficient of determination,

Reciprocal regression analysis, double reciprocal regression analysis, logistic

regression analysis, monomolecular regression, Gompert2 growth function and

Gompertz decay function and its analysis.

UNIT-V Probability, Testing of hypothesis, Null and alternative hypothesis, Type-I and

Type-II errors, level of significance, two tailed and one tailed tests, Z-score, chi-
square (X2 ) test, student 't' test, 'F' test, Probability distribution function,

standard normal oistribution, Poisson d\stributior function, binomial distribution,

student 'l' distribution, chi square (X2 ) distribution, Analysis of variance,

ANOVA-one way ANOVA and two way ANOVA. Non parametric statistics:

Wilcoxon test: Wilcoson signed rank test, Wilcoxon rank sum test, Spearman rank

coeffrcient, Kmskal-Wallis test, Kendall's coellicient of Concordance (w).

Suggested Reading:

l. Kothari, C.R. (2004) Research Methodology Methods and Techniques, New

Age International Publications, New Delhi

2. P,S.S. Sundar Rao, P.H. Richard, An [ntroduction to Biostatistics, Prentice Hall

of India (P.) Ltd. New Delhi 2003.

3. Jenold H. Zar, Biostatistical Analysis, Tan Prints (I) Pvt. Ltd., New Delhi, 2003.

V
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Programme4lass: Master of Science Sesree Year: Fifth Semester: IX
Sub

Couse Code: B1009057 Course Title: ANIMAL CELL CUiTURE
AND MEDICAL BIOTECHNOLOGY

Cotrrse Outcomes: Students will learn about -
Identification and characterization of animal
genetically engineered vaccines for animals, stt
Developing embryo-transfer technology, cloni

breeds, developing DNA - based diagnostics ancl

rdying animalgenomics and its varied applications,
ng, and transgenic animals

Credits: 4 Core Com
Maximum Marks: 100 (75+25) Minimum Passing Mark.s: As per niversity norms

Total Number of Lectures-Tutorials-practi

Unit Topic No. of
Lectures

UNITI: History of animal ceil curture, Different types of celr culturil
Development of cell lines, primary and continuous cell cultures, cell
culture media: media composition, serunl, antibiotics, supplements,
physicochemical properties, Cell culture laboratory setup and
instrumentation.

UNIT II: cell culture techniques cell separation methods, .huru"toiruti* urrd
maintenance of cell lines. Trypsinization, cryopreservation. Common
cell culture contaminants. Good Laboratory practices

UNITIII: Stem cell research

Different types of stem cells. stem oell culture, stem cell differentiation,
current status and application in medicine. Embryo culture, somatic cell
nuclear transfer (SCNT), IVF. Artificial blood.

UNITIV: Gene transfer technology in 
"nviral and non-viral methodS, production and status of transgenic

animals, molecular pharming, Animal & Human cloning:
Techniques, relevance and ethical issues.

UNIT V: Application of cell culture technology

Production of human and animal vaccines and pharmaceutical
proteins. Molecular diagnostics: techniques and relevance, detection
of animal pathogen in environmental systems, animal imaging,
molecular medicine, isotopes and their usage in diagnosis ancl
therapy.

liuggested tr

l. Fresl

2. Masl

Press,

3. Clyn

4. Hafe

Wiley- B

5. Thor

(Vol

teading:

hney, I. R. (2010). Culture ol'Animal Cells, Sth Edition, Wiley-Liss.
lers, J.R.w.(2000). Animal cell curture -practicalApproach,3rd Edition, ox

es, M. (2008) Animal Cell Culture Techniques., Springer.
z, B.,Hafez, ES.z. (2010) Reproduction in Farm Animals, 7th Editic
lackwell. Turksen, K. ZOO4. Adult Stem Cells. Humana press, Inc.
nson, J et al. 20M. Handbook of stem cells: Embryonic/ Adult and Fetar s

.l &2). Academic press

.tbrd University

)tr,

Item cells

r* 0f sst @u' U'
\



Programme/Class: Master of Scicnce Degree Year: Fifth l Semester: X
Subject: Biotechnology

Couse Code: B1009067 Course Title: COMPUTATIONAL BIOLOGY
AND BIOINFORMATICS

Course Outcomes: Students will be able to
Differentiate the ouput of different diseases with their corelation in a particular population.
Survey to identify correlation with a particular tlisease in a defined population.

Credits:4 Core Compulsory
Maximum Marks: 100 (75+25) Minimum Passing Marks: As per University norms

Total Number of Lectures-Tutorials-Practical (in hours per rveek)L-T-p: 4-0-0

Unit Topic No. of Lectures
LINTTJ Aim scope and elementary idea of statistics in Biology, Tabulatian and

diagrammatic representation of statistical data. Concepts of statistical

population and sample, elementary account of sampling methods,

frequency distributions. Measures of central location and dispersion,

measures of skewness and Kurtosis.

t2

UNIT-II Probability '_ definition simple theorems on probability, conditional
probability Discrete and continuous variables, Standard distributions-

Binominal, Poisson normal.

t2

UNIT-III Correlation and regression 
- 

Least square rnethod of fitting linear and

quadratic regression, standard errors of estimate, correlation coefiicient.

t2

UI\IIT.IV
Basic ideas of sampling distribution Statistical estimation and Test of
significance, confidence limit. home commonly used tests of
significance. Normal tests student's 't' test, xo and F'tests. Analysis of
variance.

t2

UNTT.V History and developrnent ofcomputer, computer peripherals and hardware

description, operating system, office application, logic development, basic

knowledge of computer software and scientific application packages.

12

Suggested Reading:

l. Research Methodology and Biostatistics: A comprehensive Guide for Health Care Professionals. By
Sharma Suresh.

2. Biostatistics and Computer Applications hy G.N. Rao, N. K. Tiwari
3. Biostatistics: Basic Concepts and Methodology for the Health Sciences. By Wayne W. Oaniel

V
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Couse Code: Bl00g07p

Maximum Marks: 100 (75+25)

Semester: VII

Title: PRACTICAL

Otcomes: Studrntt

Minimum Passing Mart s, As p"i UnirilsiWrr-*m,
Total Number of Lectures-Tuto.iuls

No.
Lectures

Differential leukocyte count

Haemagglutination assay

Isolation of mononuclear cells from peripheral blood and viability test by dye exclusion rnethod
Separation of serum from blood

Double immunodiffirsion test using specific antibody and antigen Dot Immuno blot assay(DrBA)

ELISA

Polyacrylamide gel elechophoresis

Isolation of genomic DNA frorn plant tissues.

10. Isolation of genomic ONA from E. coli cells.
ll. Spectrophotometic analysts of DNA.
12. Resfriction digestion ofDNA.
t3' separation ofdigested fragments by agarose gel electrophoresis.
14' Transferofresolved DNA fragments from agarose gel to nylon/nitrocellulose membrane.
15. Hybridization of nylon/nihocellulose blots.
16. Isolation ofplasmid. Making competent cells of E. coli.
17. Transformation of competent E, coli cells.
18. Cloning of foreign DNA insert in plasmid (pET Vector).
19. Isolation of total RNA.
20. Expression of fusion protein (His-tagged/MBD-tagged)
2I. PCR.

l.
2.

3.

4.

5.

6.

7.

ft"DVg,/i,
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Programme/Class: Master of Scicnce Degree Year: Fifth I Semester: X
Subject: Biotechnology

Couse Code: Bl0100lT 3ourse Title: Bioprocess Engineering

Course Outcomes: Students will be able to understand

Basic idea of microbial kinetics, upstream processing, bioreactar design and operation, and

downstreaur processing. At the end of the course, the students would have leamt about

fermentation processes, kinetics of microbial growth and all the steps involved upstream and

downstream processing for any production process. The course also helps to understand the

industrial applications of bioprocess engineering.

Credits: 4 Core Compulsory

Maximum Marks: 100 (75+25) Minimum Passing Marks: As per University norms

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Unit Topic No. of
Lectures

UNIT I: lntroduction to Bioprocess technology and basic mode o

fermentation

Isolation, screening and maintenance of industrially important microbes;

Outline of an integrated bioprocesS: Up5trearr add downstream, unit

operations involved in bioprocesses, generalized process flow sheets;

Concepts of basic modes of fermentation - batch, fed batlh and

continuous; Microbial growth and death kinetics.

t2

UNIT It: Principles of upstream processing

Medium formulation: Carbon sources, Nitrogen sot[ces, Minerals,

Chelators, Growth factors, Antifoams, lntroduction to rnedia

optimization; lnoculum development: criteria for the transfer of
inoculum, development of inocula for bacterial processes; Sterilization:

batch and continuous heat sterilization of liquid media, filter sterilization

of liquid media.

12

UNIT III: Design of novel bioreactors

Introduction to ideal and non-ideal bioreactors; Design and components

of various bioreactors: Stirred tank (CSTR), packed bed bioreactors,

Bubble-column photo bioreactors. IViethotls of measuring process

lvariables, online and offline analytical methods.bioreactors, fluidized

lbed bioreactors, trickle bed bioreactors, airlift loop bioreactors,

l2

UNITIV: Introduction to downstrearri processing

Bio separation processes 
- 

filtration (conventional and microfiltration),

centrifugation (settling of solids and centriftigal filtration), cell disruption

(Chemical and mechanical); Isolation Processes: batch extraction and

adsorption; Product purification: precipitation with salt and nonsolvent,

ultrafiltration and chromatographic techniques; Polishing: crystallization,

drying, storage and packaging.

12

UNITV: Application of bioprocess engineering in industries

Fermented foods and beverages (Baker yeast production), Environmental

industry (Biological waste water treatment), medical appliCations of
biaprocess engineering (Tissue engineering, Gene therapy).

t2

Suggested Reading:

l. Stanbury, P.F., Hall S. J. and Whitaker A. 2003. Principles of Fermentation Technology. 2nd ed.

Science & Technology Books.

2. Doran P. 2012. Bioprocess Engineering Principles, 2nd ed. Academic Press

3. Nielsen, J. and Villadsen ,1.2007. Bioreaction Engineering Principles. 2nd ed. Springer science and

business media
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Couse Code: Bl0l002T
Title: ONCOTECHNOLOGY

rseOutcomes:ffi
t explore foundational concepts in cancer biology, provide a survey of the hallmarks of

cancer' learn the molecular and genetic basis oif cancer, and uno"irtuna the challenges oftranslating basic science discoveries into effective theiapeuii. ug.no.

Maximum Marks: 100 (75+2, Minimumrassin@
Tot{Numbel o

of cancers, Cancer genomics, Causes of cancer, Risk factors,
:r cell properties, In vitro and in vivo moders of cancer research,

UNIT II: gnalling Mechanisms in Cancer

;en-es such as Ras, Src, etc., Tumor suppressor genes such as
p53 and Rb-E2F interaction, CDK-CycIin-CDKI antl CDC

gUlation in cancer progression, EGFR and IGFR signalling,
igenetic mechanisms: DNA and histone modificatiJn, and"micro
A in Cancer, Mechanism of chemical, viral and radiation
uced cancer.

Warburg Hypothesis, Mitochondrial dysfunctions in cancer,
mitochondrial genetics, metaboTtc alterations in cancer, oxidative

r Diagnosis and therapeutic approaches
statistics, Cancer Screening Overview, Molecular cliagnostics for

iolg.f 
PToj,:Tcgr specific markers, fypes of Treatilent, Side

.s, Clinical Trials, Cancer Drugs, Altemative Medicine.

l ' Molecular Biology ofHuman cancers by wolfgang Arthur Schulz springer. (2007).2ndedition
2. Biology of Cancer by Robert Weinb.rg (ZO t :y. 2nd edition
' Chemoprevention of Cancer and DN.A-du*ug" by Dietary Factors by S. Knasmuller, David M.

':y-Til::j3Ty,tO clarissa Gerhauser wiirev- eracm.iipriri'r,*. (200e). lst editionMitochondria Practical Protocols Editors: Leister, Dario, He*munn, rot uin.l'iltli't,il;;t'#iubtisher:
pringer ISBN 978-l- 59745-365-3

' Mitochondrial DNA: Methods and Protocols Editors: stuart, Jeffrey A (Ed.) zoog springer protocols
'ublisher: Springer ISBN 978-l - Sgi, 4S_S2t _ 3

rrr'u
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Programme/Class: Master of Sciencc Dcgree Year: Fifth I Semester: X
Subject: Biotechnology

Couse Code: B1010037 )ourse Title: NANOTECHNOLOGY

Courseoutcomes:studentswillunderstandbasicknowledgeinthffi
chemistry, physics and biology on the nanostructure level with a focus on biotechnological
usage.

Credits:4 Core ELECTIVE
Maximum Marks: 100 (75+25) Minimum Passing Marks: As per University norms

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-p: 4-0-0

Unit Topic No. of
Lectures

TINITI:

UNITII:

UNIT III:

UNIT IV:

UNITV:

lntroduction to Nanobiotechnology
Nanotechnology definition and concepts; Cellular
Nanostructures; Nanopores; Bimolecular motors; Criteria for
suitability of nanostructures for biological applicati0n5

Basic characterization techniques

Electron microscopy; Atomic force microscopy; Photon conelation
spechoscopy.

Nano sEuctures

Thin films; Colloidal nanostructures Nano vesicles; Nano spheres; Nano
capsulcs.

Nanostruchrres for drug delivery

Nanostructures for drug delivery, concepts, targeting, routes of delivery
and advantages.

Applications of nano structures

Nanostructures for diagnostics and biosensors; Nanoparticles for
diagnostics and imaging; Nano devices for sensor development.

60

Suggested Reading:

L Multilayer Thin Films, Editor(s): Gero Decher, Joseph B. Schlenoff Publisher: Wiley-VCH
Verlag GmbH & Co. KGaA ISBN:3527304401
2. Bionanotechnology: Lessons from Nature Author: David S. Gaodsell Publisher: Wiley-Liss
ISBN:047141719lf.
3. Biomedical Nanotechnology Editor: Nee I ina H. Malsch Publisher: CRC Press ISBN: 0-8247 -2579- 4

w%
60



Year: Fifth

Couse Code: Bl0lOMT

Colrrse Outcomes: students will understand basic basic understanding of how our neryous system

is organized and how it functions. To acquaint the students with different sense organs and their

functions. To promote students for integrative thinking about the brain, behaviour, leaming &

memory and how disorders of the brain impact us at different levels. To help students understand

about different neurological disorders at different levels.

Minimum Passing Marks: As per University normsMaximum Marks: 100 (75+25)

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Unit I: Organization of the nervous system

Basics about the nervous system, Different types of the nervous

system, Anatomy and functions of the Cenhal Nervous System and

Peripheral Nervous System, Different parts of the brain and their

functions, Structure, functions and types of Neurons, Non- neuronal cel

in the nervous system, Blood Brain Barrier.

Unit II: Neural signalling

Ion transport, Resting potential, Action potential, Synaptic transmission

at excitatory and inhibitory synapses, Neurotransmitters.

Unit III: Sensory systems

Anatomy, biochemistry and functioning of Vision, Olfaction, Audi

and Motor system.

Unit IV: Brain and Behaviour

Chemical control of brain, Mental disorders like anxiety, mood disorders,

depress'ion, bipolar disorder, PTSD, Schizophrenia, Neurodegenerative

diseases like Alzheimer's, Parkinson's, Huntington's, Multiple sclerosis,

Amyotrophic lateral sclerosis, Neurotechnology.

Unlt V: lcarnlng ond Munory

Sosrcs ol learning aod memory Iypes ol lcarning rnd memory, tong.term

dcarelsron. Drlferent behavioural training paradigmr, Altociative and nOn- aSsoCial

rcward and punirhment learning, fear conditionlng. Stages of m€mory. 5enrory mcmory,

and long-terrn memory, Forgelting, grain ryrtemr in memories

Suggested Reading:

l) Kandel E. R. (2012) PrlnEiples of Neural Sc ence, Fifth Editiolt.

2) Purves D., Augustine G. J. and Hall W. C, (201l) Neuroscience,

Fifth Edition.

3) Nicho\\ J. G. and Martin A. R (201 l) From Neuron to Brain

U4
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Programme/CIass: Master of Science Degree Year: Fifth I Semestcr: X
Subject: lBiotechnology

Couse Code:81010057 lourse Title: IPR, Bioethics and

3ntrepreneurship

Course Outcomes: Students will understan

Enterpreneurship

Credits: 4 Core ELECTM
lVlaximum Marks: 100 (75+25) Minimum Passing Marks: As per University norms

TotalNumberofLectures.Tutorials-Practical1intr@
Unit Topic No. of

Lectures

ul'llr l: lntellectual Property Rights lntroductlon to lntellectuar propeny rights; requirement, and
ulility of lPRs; different types of lpRl; features of Worlcl tntellectual property 0rganlration (wtp.l;
TRlps agreement; international trearie, and conventlonl on rnterioctuar prgperty.

UlllT ll: parents

fundam';ntalr of palent; conditions for the granl of patents; v/hal can he and what cannot be
palrnl(d; typsr of patentr; parenting agencies; filing patents in rndra; procedure for grant o{
Pateilt; patcnting of brorogicar rnateriall patenting of transgenic, isolated genes and DNA,equenrft. 

.\ ,

UNII lilt CrrDyrtglrt, irrdrr

'I^r'|(),ru(r,,1'r 
,n .orn,,,,,r,,l"l::T:::i:ll:ll'Hil:,, 

,rlir!r,,,rrr,rl r^ rrrrr;r r,rvr rrnrr p*r,rrr,rrrl:Jltlirltl to[1rl6lrt {ilutltti crrttvt'ttlirltr n*rl (olryr16lrr 
{Arrrnrrtlrrrrrrrl Acr, rt}llf; ltrrrtrlrrrnrrrnr

((1!rt{iill$ rrtd uil|(ltl\lrlrr'rrl 
lf ,ttl*rtrltli lnln\r,.ltlc* nl [t,otltitFhlt,rl lrrdrcailrrrr.

L!NtI tVr Btouihtcs

Nt't'd ul l:roftltitr; dr'tlitttlionr of bior.tlrlcsl illurltcfltlotls ul blucthlcr frnd tt$ rrLrllonr wltlr olhcr
[rtlrlqhttt rrl tturlr$i ttlric*l lstu0l ln 6tnrttrrlly nrodilh,(l rrrS"rnl*nr5l btoatlrlcll lrrrlltrnllcrnr ol
trttnlin 6q'11(tlllt pr0l0tt: ethlerl tsrucr ln tlcill ccll rc:r'lrrh nrrrl urtt; cthlcnl ir$ue5 ln hlnrllvemlty

trrlnc8cntcnti clrc sludy on 0tlrlc;rl hsrr*s turrountllng vnrrlnns ln [ood,

UN'tT Vl Intrrprcncurrhlp

Itlt'ttion of .r product. llnt, tl.'si8,rr rnd dcv*loprtcnt pror0isr*sr econonrlcl on nralerlal and urur6,y

requrrt'l'i10nt, llotl th( ttrodttct lnd rth.,ut'lhr. ttrnlt for makitrg elc. The btric lr:gulntlorlr o{ ('xclrt:

Drnlrnd l0r r (lr'cn protiucl, fr.aribilily o{ ltr prodrrctlon undcr 5lve n corrslrairtlr ol riw molcrhl.

r'ncrgy input, {lnlrrcirl srtul(lons cxt ort polenlhl et(.

60
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Programme/Class: Masterof Science Degrec I Year: Fifth I Semester: X
Subject: Biotechnology

Couse Code: 81010067 ourse Title: Environmental Biotechnology

Course Outcomes: Shrdents will understand basic basic understanding of

Credits: 4 Core ELECTIVE
Maximum Marks: 100 (75+25) Minimum Passing Marks: As perUniversity norms

Total Number of Lectures-Tutorials-Practical (in hours per week) L-T-p: l-O-0

Unit Topic No. of
Lectures

unr.r

lntroduction ol ecology, Envlronmenlul lactoru. 0lotphcre, lood web, trophk hv*l lnd lhelr

gyrlnrdt, fcoryrtrm - typ$, dtvclopmcnt and 0volutlon, habitilt !nd rl(he. Concept ol produetlvily

rnd rlrndroS rropr. Siome ocologltol lrdicstors, trology r'llrtlency, rdgc 0ff(.ci, Slo$€o(hrlrnitol

syrlj1.

urirr.I

Popuhton r{olojy - dotioitlon rnd rharudtn, lL.gulallon ol pgpuhilon slrc by drnslly drpordcnt

rod hdeplndcnt h(lo.i. outnlailr,0 lnalyrh 0l plnnt $nlfiNnlly. 0lollc conrmunity -

60

rlr.rrxlq{;111g5 nl runrnrunitlr. trolng,irll tumctsion- anut$ iem tllmrx conrmunily' F'hary and

rttondlrl* lutes$riisn" [volulistlary ecolo[y.

uNtI'llr

F31i61,.'1 * rt,r rtr.lt$. l!St!rn. drrtr\rgcnt. dyet, h(50!y n$t.11, drug$. lndustti0l rs.rstc elfluentt (pulp'

sus.rr. Jnd IIJFt'r nrrlisl. .lnd Lt\tlluti$l crrnlrol dtvirt irrrpggl .1nglrti, of some (ommoo pollutlnts'

x.t:fltul ellc(tr al r3\'5 - u\'. s.lnrnro, ulone hyt'r.0iontl h0[,s, gretnh0uss efftcl. Degrid.rtisnl

trtl\ltr\nur*rrtJl blod\rsrldJttlf FollutJnt$. non.dr.gradrtrle pollutfntt Trr,itnten! of tvlste rvitr*r Jnd

,$f; u il r I J t t{ tlu(rl\t.

UNIT.IV

\hlf,bolism and Tqticrly ct agro ond indujtriol chenricat to plJnrr lnd rnimltr. Toxicology of free

r'lc:c'ill ond its strl'tnger5. Xenobioricl, Erorenredrrtion, \reroriculture Bioch€nric,)l aspects

en\rronrllerlt.!{ lrlorilorrrrg ilnd eCos},ilem arrrlysir.

uNtr-v

Detection of Toric etFoture: atute Toritity. thronic and iub-i(ula lrposur€ and their tesl5. Tesring

aientr ior calcrnGEinic, mut.rgenic and teratot*nic aclion^ The blsls ol antidoro[ prortdur*s.

Y 63
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i En\trorilrleIt\J{ nt9tltnrt>\rY! rr<ErrIr nglvsrvyE, urrF ^u((5r rrrrrrorruEY. .rrr! ruer)!rr.r&

t009.

I Erochemic:l Ecots)iirolcsi*: Frinciplet and lt{ethodr, Frlncoir 6l8n*. €lravier, !o14.

J En\.rronnren6l Eiochenrictry. [tit Hrntilton {Edltot}. [arsen lnd (tlltr fducrtron l2l lune

r0r7!

Programme/Class: Masterof Science Degree I Year: Fifth I Semester: X
Subiect: Biotechnology

Couse Code: Bl0l007T Course Title: Microbial Biotechnology

Course Outcomes: Students rvill understand basic basic understanding of basics of microbial

technology, Product development and Production.

Credits:4 Core ELECTM
Maximum Marks: 100 (75+25) Minimum Passing Marks: As per University norms

Total Number of Lectures-Tutorials-Practical (in hours per week)L-T-P: 4-0-0

Unit Topic No. of
Lectures

ruNrI-l

!qir&durtra'] lq t[grohr*t lf(lro0l,f,f. tilcralrl.l m{trbalit?l. p&mlrl [ $rcgndnrY' tnrcrobt'l

jpFhtili'$i" t$ lo{d +nd htatih ()r? tl.dfilraft tntrs{trdtian lrr m,,l'.osrrl B4noftet, 
phyla**fl'lit

{rlnlr#nlhrrl tr,rt*ta1 ?rr*!:tut ,,.n{r:t (rf r,rrotr*1. 161.ft1r. :IqlrrJ(iag, and #,tb**af.el Sn!tba'?

t!'$rft!.

ut$tI.l1

['r61.1r1s1tr16 
X,(Nnom4 or[lrrildtran" rhrgrnldl. f,tfi{rr,lN lod virtr rnrtrf,t/r+miti, tynrherti g?fl$rfii<*'

ft(lsL,r!+ leqlfntrn* prortcit, ccr*plrllivt gln6mltt 0{ retir/f^i Olsgdlttflr frrih *t pltho6?o' 3nd

r1,-1ft . O;lhog*n!. humtn fi iC(ObiBfirt Frort(t.

UHIT.NI

Ltt'rgusil bplilmt" palgfittid* rfntllargi a*tblalic r.till$n(t .rtr.rnaphllt* 
'nd 

rrtiafirophifi(

hrqcalll*rts, Irntili*!tt!, biBryflth.ril o, i}}no#Eltti,lit, Frobiqrid, illi(f{bi,f drgrad*ri'on of

;{qgbrqli(5i riral enrymf, in nro.derr} biotathf,oldty rnd clrnl(ol ,ppiilrtlsilr,

UFI'I,IV

Mirrehi{l hlB-Fro{rudr: pEni<illin G, tlrcrabtal fntTmm; tmylrrtl. crlt*h*t. tfllqbtoh}drn}lit'

€ndo{llut*n*rE" ttltobits*. $"gluroridrtt, Feiflrtl. Illi{tsblll C1,ltercr, mlcrobirl grodu( mEo1'8fy,

lrr{l? * v

Ai(orlrl tiotrrhnatsey: gatr, $,rhirhy, rfir Wl,!.. tdicrobi.l (u{tu'.. trt'ment'$on mtdtl. 
'nlc'6bitl

i',8,oro..ffEe, lpd Frsdrrd le(ov(ry for b*tr; l{ili*r *trd 
"riAq"

60
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Programme/Class: Master of Science Desree Year: Fifth I Semester: X
Subject: Biotechnology

Couse Code: Bl0l008T Sourse Title: Research Methodology

Course Outcomes: Students will understand bas

Credits:4 Core ELECTM
Maximum Marks: 100 (75+25) Minimum Passing Marks: As perUniversify norms

Total Number of Lectures-Tutorials-practical (in hours per weetf-r+: +oo
Unit Topic No. of

Lectures

utJtI.t

lr'lrgdd(tip{t to ltrt$th L!cthod,

u'irrT-il 
o'legy: oblrrtirtl s,nd mshvll,on In {aifir.r.

Odin,n; 11ra Brr*{rrh f,oblom
tondli1rrrerr1rrulu"or"ur,t,u*nl 

9o!t6i1g ins defrnkq : ralirrrh Fre&itm. Br:vic*ing *ld
ur{?"[t 

Eltl.n8 r 
'tltlfq'h 

pltn.

tt}tr fid Meihodr ol ftorirr(h; (

tDrrrul*we 

"".;;.-;;tl**dhrtron 
cl *E ctr(li. t ,r r,'d.srrird irl*,*h, E ftarin' or

ncnilth/llud-?,,il;r,::t:*:-t"* 0i|tEolriE f,prl'rcvsrrdr, svilirr$a{ ot

B*,6nln; eg gr*r.rotoh 
Diflrr$

r'"r'r.r,*nr ,* ;;';il_]**'o* *iaar - r,n.h rr

*rp{r, n * on r*rorr*ir, ;;;;* 
**""'(tr{rl d*4n, trtrtrr1

uar"v 
-r:-'"'q'r' nurrr0dt ol &il ro[tttlsq rru' ..o,,'d

Orte |roilr$n: rn{ lt}t6titr
rcrr..rnrlr.oq 

Srarilrrl m ..r.J-il't"' 
rroterrina oprrr:E

rc.,char'ar.so,,,*.^*; 
*t:T#fi :*ffi ;,JH::.il;::::

3elBrilr* ifidtha:

l. ncrGrrth Mtrtrocohtl. futtthar. r ,-- ,
Fubllrhq 

LQth'& o ?rchn[*1 br C,- r;athatit l{h* {at trt*mruc*al
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