Scheme for M.Sc. Microbiology NEP 2020

Option-1: Only Course Work
(Applicable to all UTDs /Colleges)

Second Year

M. Sc. Microbiology, I11 Semester

S.No. Course Course Name Total Credi | End Semester Internal
Code Marks t Exam Marks Marks
(s) Max. Min. Max. | Min.

1. CC-31 Immunology & 100 6 60 24 40 16
Immunodiagnostics

2. CC-32 Molecular Biology 100 6 60 24 40 16
and Recombinant
DNA Technology

3. PC-31 Practical — I 100 4 60 24 40 16

4. PC-32 Practical — 11 100 4 60 24 40 16
Seminar 100 2 - - 100 40
Grand Total 500 22
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Part A: Introduction

Program- Class: M.Sc. Year: 11 Semester: III | Session: 2025-2026

Subject: Microbiology

Course Code CC-31

Course Title Immunology & Immunodiagnostics

Course Type Core Course

Pre-requisite To study this course a student must have had the subject B.Sc.
(If any) with Biology.

. The objectives of this course are to acquaint students to understand
Course Learning ] o ) )
outcomes (CLO) | about the infection, immune system, immune response, antigen,
antibody, hypersensitivity, Transplantation immunology and
autoimmunity its mechanisms and related immunodeficiency

disorders and diseases.

CLO-
Students should understand Immunology and immunodiagnostics.
1. Learn about infection, Antigen, Antibody, MHC and
Immune response
2. Understand transplantation immunology, Tumour
immunology and Immuno deficiency diseases.

Credit Value 6

Total Marks Max. Marks: 40+60 Min. Passing Marks : 40
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Part B: Content of the Course

Total numbers of Lectures (in hours per week): 8 hours per week/credit

Total Lectures: 90 hours

Unit

Topics

Number of
Lectures

Defense from the germs, elimination of germs by Sunrays. contribution
of Dhanvantri. Immunology Components of innate and acquired
immunity; Important organs and cells of immune responses, complement
and inflammatory responses; Pathogen recognition receptors (PRR) and
pathogen associated molecular pattern (PAMP); Interferon,
Inflammation, ADCC, Acute Phase protein, Innate immune response;
Mucosal immunity; Immune dysfunction and its consequences; Antigens
- immunogens, Haptens, adjuvant; Antigenic determinants.
Immunoglobulins: Structure of IgG (b) , various classes of antibodies,
theories of generation of antibodies, Diversity, molecular mechanisms of
antibody diversity, monoclonal antibodies (hybridoma technology) ,
recombinant antibodies, antigen- antibody interaction, class-switching.
Activity-

1. Flow chart on monoclonal antibodies.

2. Chart making on Immunodiagnostic based on antigen-antibody

interaction.
3. Quiz on antibody diversity and recombinant antibodies.

18

11

Complement System Classical and alternate pathways, Role of
Complement in immune response-Immunity to bacteria, fungi, protozoa
& worms. complement deficiencies
Major Histo-compatibility Complex, recognition of antigens by T & B
cells, T — cell receptor complex, B — cells receptor complex. Dendritic
cells and N cells.
Immunological Responses: Cell mediated immune response, cellular
interactions in the immune response — antigen recognition and
presentation, cytokines, immunological tolerance, hypersensitivity, anti-
immune diseases & AIDS.
Activity-

1. Chart preparation on role Complement in immune response.

2. Discussion on awareness programmes run by government on

AIDS and other out auto immune diseases.
3. Model making of Major Histo-compatibility Complex.

18

111

Autoimmunity and Vaccines

Mechanism and therapeutic approaches, immunodeficiency syndrome
and their diagnosis,

vaccines-active and passive immunization, whole organism vaccines,
macromolecules as vaccines, recombinant vector vaccines, synthetic
peptide  vaccines and subunit vaccines, DNA  vaccines,
Immunodiagnostic: precipitation techniques, agglutination, fluorescence
Molecular mechanism of antibody diversity, Antibody Engineering,
Monoclonal antibodies: Production, characterization and application in

18
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diagnosis therapy and basic research.

Activity-
1. Discussion on diagnosis methods of immunodeficiency
syndrome.

2. Quiz on various programme run by Govt. on Vaccination for
various diseases.
3. Chart making on antibody engineering.

pv | Immunodiagnostics for detection of infectious agents: fungi, bacteria, 18
viruses and protozoan, cancer (malignant and non malignant) and
autoimmune diseases; Immunosensors.

Activity-
1. pathology lab visit for demonstration of Immunodiagnostics.
2. Chart Preparation on Immunosensors/ difference between
malignant and non malignant tumor.
y | Immuno fluorescence microscopy; Immuno  electronmicroscopy; 18

principle and application. Immunohistochemistry, Immunoblotting
technique; principle and applications.
Therapeutic monoclonal antibodies: principle and applications,
Biological response modifiers (immunostimulators and
immunosuppressant), Recombinant vaccines-vector, DNA, synthetic
peptide.
Activity-

1. Scientific lab visit for demonstration of Immunoblotting

technique.
2. Quiz on Therapeutic monoclonal antibodies.
3. Chart preparation on principle of Immunohistochemistry.
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Part C : Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.

2.

0 0

11.

12.
13.
14.
15.
16.
17.

18.

Biochemistry (7th edition) JM Berg, JLT Tymoczko and L. Stryer, 2012, WH
Freeman and Co., New York.

Biochemistry (4th edition): D Voet and JE Voet, 2011 John Wiley and Sons.
Principles of Biochemistry (Lehninger) (5th edition), MM Cox and DL Nelson, CBS
Publishers.

Scientific Foundations of Clinical Biochemistry: Ed, D.L. Williams, R.F. Nun, V.
Marks; William Heinemann Medical Books Ltd.

Harper's Review of Biochemistry (29th edition) RK Murray, DA Benderer, PJ
Kennelly, VW Rodwell and PA Weil. 2012, McGraw Hill Co.

Textbook of Biochemistry for Medical Students (6th edition) DM Vasudevan, S
Sreekumari and K Vaidyanathan 2011, Jaypee Medical Publishers, New Delhi.
Practical Biochemistry, Principles and Techniques (4th edition) edited by Keith
Wilson and John Walker, 1994, Cambridge University Press.

Biochemistry “Lippincott’s Illustrated Reviews” (5th edition) RA Harvey (series
editor), 2011, Lippincott Williams & Wilkins, Wolters Kluwer.

Genomes (3rd edition) TA Brown, Wiley-Liss Publications.

Cell and Molecular Biology (5th edition) Gerald Karp, John Wiley and Sons Ltd.

. Molecular Biology of the Cell (5th edition) Bruce Alberts, Alexander Johnson, Julian

Lewis, Martin Raff, Keith Roberts, Peter Walter. Garland Science Publications
Molecular Cell Biology, (6th edition) Harvey Lodish, Arnold Berk, Paul Matsudaira,
Chris A. Kaiser, Monty Krieger, Matthew P. Scott, Lawrence Zipursky, and James
Darnell. WH Freeman Publications

Lydyard, P. M., Whelan, A., Fanger, M.W. Immunology: , 1¥' Ed., Viva Books.

Roitt, .M., Essential Immunology, 9th Ed. (1997), Blackwell Scientific, Oxford, UK.
Kuby, J. Immunology, 3rd Ed. (1997), Freeman, W. H., Oxford.

Punt, J., Stranford, S., Jones, P. & Owen, J.A., Kuby Immunology (8" Ed.).
Macmillan International Higher Education. 2018

Kenneth, M. & Weaver, C., Janeway’s Immunobiology (9" Ed.). Garland Science.
2016.

Dubey, R.C. -Vedic Microbiology- A Scientific Approach Motilial Banarsidass-.
International Publishers Delhi 2022.

Books published by M.P. Hindi Granth Academy, Bhopal.

Suggested equivalent online courses:

1.
2.

https://ebooks.inflibnet.ac.in/biocp16/chapter/types-of-immunity-innate-and-acquired/
https://www.jsscacs.edu.in/sites/default/files/Department%20Files/3.%20Immunoglob
ulins.pdf

https://rnlkwc.ac.in/pdf/study-
material/zoology/Hybridoma%20Technology%20&%20Monoclonal%20Antibody.pd
f
https://archive.nptel.ac.in/content/storage2/courses/102103038/download/module2.pd
f

https://www.researchgate.net/publication/316209197_ Monoclonal antibodies A_revi
ew_of therapeutic_applications_and_future prospects
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6. https://www.pvpsiddhartha.ac.in/dep it/lecture%20notes/LSFE/Unit-
V%?20Recombinant%20DNA %20technology.pdf

7. http//www.mphindigranthacademy.org

Part D : Assessment and Evaluation (Theory)

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40
University Exam (UE): 60
Time: 03.00 Hours
Internal Assessment: Class Test 20
Continuous Comprehensive Assignment/Presentation 20
Evaluation (CCE)
Total 40
Section (A) : Three Very Short 03x02=06
External Assessment: Questions (50 Words Each)
University Exam Section (B) : Four Short 04 x 08 = 32
Questions (200 Words Each)
Section (C) : Two Long 02x11=22
Questions (500 Words Each)
Total 60

Note: There will be a Seminar of 2 credits in First Semester, of which

topics, may be taken from the syllabus of CC-31 and CC-32
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Part A: Introduction

Program- Class: M.Sc. Year: 11

Semester: 111 Session: 2025-2026

Subject: Microbiology

1 | Course Code

PC-31

2 | Course Title

Lab Work for Immunology & Immunodiagnostics (Practical-I)

3 | Course Type

Core Course

4 | Pre-requisite
(If any)

To study this course a student must have had the subject B.Sc.

with Biology.

5 | Course Learning
outcomes (CLO)

The objectives of this course are to acquaint students to understand

about the infection, immune system, immune response, antigen,
antibody, hypersensitivity, Transplantation immunology and
autoimmunity its mechanisms and related immunodeficiency disorders

and diseases.
CLO-

Students should understand Immunology and immunodiagnostics.

1. Learn about infection, Antigen, Antibody, MHC and Immune

response

2. Understand transplantation immunology, Tumour immunology
and Immuno deficiency diseases.

6 Credit Value

4

7 Total Marks

Max. Marks: 40+60

Min. Passing Marks : 40
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Part B: Content of the Practical Course

Total numbers of Lectures (in hours per week): 8 hours per week/credit

Total Lectures: 120 hours

List of Practicals

1.

A N A Al

,_.._.
—_ O

_
N

Selection of animals, preparation of antigens, immunization and methods of blood
collection, serum separation and storage.

Antibody titre by ELISA method.

Double diffusion, Immuno-electrophoresis and Radial Immuno diffusion.
Complement fixation test.

Isolation and purification of IgG from serum or IgY f rom chicken egg.
Immunoblotting, Dotblotassays.

Blood smear identification of leucocytesby Giemsa stain.

Separation of leucocytes by the dextran method.

Demonstration of Phagocytosis of latex beads and their cryopreservation.
Separation of mononuclear cells by Ficoll-Hypaque and their cryopreservation.
Demonstration of ELISPOT.

Demonstration of FACS.

Part C: Learning Resources

Text Books, Reference Books, Other resources

Sugge
1.

2.

sted Readings:

Biochemistry (7th edition) JM Berg, JLT Tymoczko and L. Stryer, 2012, WH
Freeman and Co., New York.

Biochemistry (4th edition): D Voet and JE Voet, 2011 John Wiley and Sons.
Principles of Biochemistry (Lehninger) (5th edition), MM Cox and DL Nelson, CBS
Publishers.

Scientific Foundations of Clinical Biochemistry: Ed, D.L. Williams, R.F. Nun, V.
Marks; William Heinemann Medical Books Ltd.

Harper's Review of Biochemistry (29th edition) RK Murray, DA Benderer, PJ
Kennelly, VW Rodwell and PA Weil. 2012, McGraw Hill Co.

Textbook of Biochemistry for Medical Students (6th edition) DM Vasudevan, S
Sreekumari and K Vaidyanathan 2011, Jaypee Medical Publishers, New Delhi.
Practical Biochemistry, Principles and Techniques (4th edition) edited by Keith
Wilson and John Walker, 1994, Cambridge University Press.

Biochemistry “Lippincott’s Illustrated Reviews” (5th edition) RA Harvey (series
editor), 2011, Lippincott Williams & Wilkins, Wolters Kluwer.

Genomes (3rd edition) TA Brown, Wiley-Liss Publications.

Cell and Molecular Biology (5th edition) Gerald Karp, John Wiley and Sons Ltd.

10. Molecular Biology of the Cell (5th edition) Bruce Alberts, Alexander Johnson, Julian

Lewis, Martin Raff, Keith Roberts, Peter Walter. Garland Science Publications
. Molecular Cell Biology, (6th edition) Harvey Lodish, Arnold Berk, Paul Matsudaira,
Chris A. Kaiser, Monty Krieger, Matthew P. Scott, Lawrence Zipursky, and James
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12.
13.
14.

15

16.

17.

Darnell. WH Freeman Publications

Lydyard, P. M., Whelan, A., Fanger, M.W. Immunology: , 1 Ed., Viva Books.
Roitt, .M., Essential Immunology, 9th Ed. (1997), Blackwell Scientific, Oxford, UK.
Kuby, J. Immunology, 3rd Ed. (1997), Freeman, W. H., Oxford.

.Punt, J., Stranford, S., Jones, P. & Owen, J.A., Kuby Immunology (8" Ed.).

Macmillan International Higher Education. 2018

Kenneth, M. & Weaver, C., Janeway’s Immunobiology (9" Ed.). Garland Science.
2016

Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:

1.
2.

https://ebooks.inflibnet.ac.in/biocp 1 6/chapter/types-of-immunity-innate-and-acquired/

https://www.jsscacs.edu.in/sites/default/files/Department%20Files/3.%20Immunoglob
ulins.pdf

3. https://rnlkwc.ac.in/pdf/study-
material/zoology/Hybridoma%20Technology%20&%20Monoclonal%20Antibody.pd
f

4. https://archive.nptel.ac.in/content/storage2/courses/102103038/download/module2.pd
f

5. https://www.researchgate.net/publication/316209197 Monoclonal antibodies A_revi
ew of therapeutic applications and future prospects

6. https:// www.pvpsiddhartha.ac.in/dep_it/lecture%20notes/LSFE/Unit-

V%?20Recombinant%20DNA %20technology.pdf
7. http//www.mphindigranthacademy.org

Part D - Assessment and Evaluation (Practical)

Scheme of Practical Examination: -

Max. Marks: 40 +60 =100

Internal Assessment

Max. Marks-40

Class Interaction 10
Quiz 10
Seminar 10
Assignments  (Charts, Rural Service, Technology 10

Dissemination/ Excursion/ Lab Visit/Industrial Training

External Assessment

Max. Marks-60

Major experiment 10
Minor Experiment-1 10
Minor Experiment-2 10
Spotting 10
Viva-Voce 10
Practical Record 10
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Part A: Introduction

Program- Class: M.Sc. Year: 11 Semester: III | Session: 2025-2026

Subject: Microbiology

1 | Course Code

CC-32

2 | Course Title

Molecular Biology and Recombinant DNA Technology

3 | Course Type

Core Course

4 | Pre-requisite
(If any)

To study this course a student must have had the subject B.Sc.
with Biology.

5 | Course Learning
outcomes (CLO)

The objectives of this course are to acquaint students with various
approaches of molecular biology and recombinant DNA technology
and their applications in biological research / industries.

CLO-

Upon completion of this course, students should be:

1. Understand core techniques and essential enzyme used in
molecular biology & recombinant DNA Technology (rDNA
Technology).

Understanding and learn cloning strategies.

Learn about DNA sequencing methods for DNA.

Learn about application of r-DNA Technology.

Endowed with strong theoretical knowledge of molecular
biology & recombinant DNA technology and its

nkh b

applications in the genetic manipulation of organisms for
the agriculture, industrial, and pharmaceutical industries.

6. In conjunction with the practical in molecular biology &
genetic engineering, the students should be able to take up
biological research as well as placement in the relevant
biotech industry.

6 Credit Value

6

7 Total Marks

Max. Marks: 40+60 Min. Passing Marks: 40
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Part B: Content of the Course

Total numbers of Lectures (in hours per week) : 6 hours per week/credit

Total Lectures : 90 hours

Unit

Topics

Number of
Lectures

Origin of Molecules and Atoms in Vedas. The Nature of Genetic
Material: DNA as genetic material, Chemical structure and base
composition of nucleic acids, Double helical structures, Different forms
of DNA, Forces stabilizing nucleic acid structure, Super coiled DNA,
Properties of DNA, Renaturation and denaturation of DNA. Tm and Cot
curves, Structure of RNA.
Organization of prokaryotic and eukaryotic genomes, chromatin
arrangement, nucleosome formation, satellite DNA.
DNA Replication: General features of DNA replication, Enzymes and
proteins of DNA replication, Models of replication, Prokaryotic and
eukaryotic replication mechanism, relationship between DNA replication
and cell cycle, DNA copy number maintenance. Replication in phages,
Reverse transcription.
Activity-

1. Model making on DNA structure, Double helix/super coiled

DNA.

2. Chart making on types of RNA.
Discussion on Prokaryotic and eukaryotic DNA replication.
4. Visualization and demonstration of DNA from plants & animals.

(O8]

18

1T

Transcription: Mechanism of transcription in prokaryotes and eukaryotes,
Structure and assembly of prokaryotic and eukaryotic RNA polymerases,
promoters and enhancers, Transcription factors as activators and
repressor, Transcription- Initiation, Elongation and Termination, Effect
of chromatin structure, Regulation of transcription.

Post-transcriptional ~ Processes: Co- and  post-transcriptional
modifications, Post-transcriptional processing of tRNA, rRNA and
mRNA (5 capping, 3’ polyadenylation and splicing), mRNA flow
through nuclear envelop into cytoplasm, RNA Editing; RNAi and
miRNAs, Antisense RNA, Posttranscriptional gene regulation, RNA as
an enzyme- Ribozyme.

Activity-
1. Chart making on Mechanism of transcription in prokaryotes and
eukaryotes.
2. Quiz on RNA Editing and post-transcriptional Processes.

18

111

Genetic code: Genetic code, General features, Deciphering of genetic
code, Wobble hypothesis, Mitochondrial genetic code.

Translation: Translational mechanism in prokaryotes and eukaryotes.
Ribosome composition and assembly, Regulation of translation, RNA

18
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instability, Antibiotic inhibitors and translation, stringent response in
bacteria, Non ribosomal polypeptide synthesis.
Post-translational Processes: Post translational modification, transport,
folding, chaperones. Protein targeting, The Signal Hypothesis.
DNA Binding Protein Motifs: Zinc finger, leucine zipper, helix-turn-helix
and other motifs.
Activity-

1. Discussion on wobble hypotheses.

2. Chart on protein targeting of DNA Binding Protein Motifs.

3. Quiz on Translational mechanism in prokaryotes.

IV

Introduction and Tools of Recombinant DNA Technology (RDT) :
Impact of RDT in modern society; General requirements for performing a
genetic  engineering experiment; restriction endonucleases and
methylases; DNA ligase, Klenow enzyme, T4 DNA polymerase,
polynucleotide kinase, alkaline phosphatase; cohesive and blunt end
ligation; linkers; adaptors; homopolymeric tailing; labeling of DNA: nick
translation, random priming, radioactive and non-radioactive probes,
hybridization techniques: northern, southern, south- western and far-
western and colony hybridization, fluorescence in situ hybridization.

Cloning and Expression Vectors: Vehicles for gene cloning, Plasmids,
Bacteriophages, Cosmids and Phagemids as vectors, P1 vectors, F- factor
based vectors, Plant and animal viruses as vector, Artificial chromosomes
as vectors (YAC, BAC, PAC and MAC vectors), Expression vectors- use
of promoters and expression cassettes, Baculovirus and Pichia vectors
system, plant-based vectors, Ti and Ri as vectors, yeast vectors, Binary
and shuttle vectors.

Activity-
1. Model Preparation on the tools of Recombinant DNA
Technology (RDT).

2. Chart preparation on hybridization techniques.
3. Quiz on Cloning and Expression Vectors.

18

PCR Techniques: Principles of PCR: primer design; fidelity of
thermostable enzymes; DNA polymerases; types of PCR, cloning of
PCR products; T- vectors; proof reading enzymes; PCR based site
specific mutagenesis; PCR in molecular diagnostics; viral and bacterial
detection; Sequencing Techniques: Sequencing methods; Enzymatic
DNA sequencing; Chemical sequencing of DNA; automated DNA
sequencing; RNA sequencing; chemical synthesis of oligonucleotides;
mutation detection: SSCP, DGGE, RFLP, Next Generation sequencing
methods: 454 FLX Roche genome analyzer platform, Illumina
Solexagenome analyzer platform. Whole genome sequencing and
functional genomics (a brief account), Applications of genomics and
Proteomics with special reference to E.coli, Phage lambda and SV40.

Gene Silencing and Genome Editing Technologies: principle and
application of gene silencing; Gene silencing techniques; introduction to
siRNA; siRNA technology; Micro RNA; construction of siRNA vectors;

gene knockouts and gene therapy.

18
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Transgenics - gene replacement; gene targeting; creation of transgenic
and knock-out mice; disease model; Genome editing by CRISPR-Cas
with specific emphasis on Chinese and American clinical trials.

Activity-
1. Demonstration on different types of PCR by visiting different labs.

2. Quiz on application on genomics protein/ gene editing.

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Clark DP and Pazdernik NIJ. (2009). Biotechnology-Applying the Genetic
Revolution. Elsevier Academic Press, USA.

2. Brown T.A., Gene Cloning & DNA Analysis (6" Ed.) Wiley-Blackwell, New York.
2010.

3. Watson J.D., A Passion for DNA: Genes, Genomes & Society, Cold Spring Harbor
Laboratory press (CSHL). 2009.

4. Primrose, S.B. & Twyman, R.M. Principles of Gene Manipulation and Genomics
(7™ Ed.). Malden, MA: Blackwell Publisher. 2006.

5. Green, M.R. & Sambrook, J., Molecular Cloning: a Laboratory Manual. Cold Spring
Harbor, NY: Cold Spring Harbor Laboratory Press. 2012.

6. Alcamo, [.LE., DNA Technology: The Awesome Skill. Harcourt Academic Press. 2001.

7. Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:

1. https://archive.nptel.ac.in/courses/102/103/102103013/

2. https://www.ekac.in/online/attendence/classnotes/files/1719553816.pdf

3. https://www.gacbe.ac.in/pdf/ematerial/18MZ023C-U5.pdf

4. https://www.lachoomemorial.org/pdf/study_material/course/BSBT212%20PTM %202
0.03.2020%20DV.pdf

5. https://jiwaji.edu/pdf/ecourse/biochemistry/Genetic%20Code%20-
%20Evidence%20&%20Properties.pdf

6. https:// www.purdue.edu/postlab/wpcontent/uploads/PHRM836/108 _transcription-
factors.pdf

7. https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp _content/S001174BS/P001199/MO1
0865/ET/1479285858P4M30eTextSept21.pdf

8. https://facultystaff.richmond.edu/~lrunyenj/bio554/lectnotes/chapter14.pdf

9. https://mlsu.ac.in/econtents/150 Vectors%20NPETL%20Notes.pdf

10. https://www.lucy.cam.ac.uk/sites/default/files/inline-
files/Presentation_slides CRISPR.pdf

11. http//www.mphindigranthacademy.org
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Part D: Assessment and Evaluation (Theory)

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40
University Exam (UE): 60
Time: 02.00 Hours
Internal Assessment: Class Test 20
Continuous Comprehensive Assignment/Presentation 20
Evaluation (CCE)
Total 40
Section (A): Three Very Short 03x02=06
External Assessment: Questions (50 Words Each)
University Exam Section (B): Four Short 04 x 08 =32
Questions (200 Words Each)
Section (C): Two Long 02x11=22
Questions (500 Words Each)
Total 60

Note: There will be a Seminar of 2 credits in First Semester, of which

topics, may be taken from the syllabus of CC-31 and CC-32
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Part A: Introduction

Program- Class: M.Sc. Year: 11 Semester: 111 Session: 2025-2026

Subject: Microbiology

1 | Course Code

PC-32

2 | Course Title

Lab work for Molecular Biology and Recombinant DNA

Technology (Practical-1I)

3 | Course Type

Core Course

4 | Pre-requisite
(If any)

To study this course a student must have had the subject B.Sc.
with Biology.

5 | Course Learning
outcomes (CLO)

The objectives of this course are to acquaint students with various

approaches of molecular biology and recombinant DNA technology
and their applications in biological research / industries.

CLO-

Upon completion of this course, students should be:

wbk v

. Understand core techniques and essential enzyme used in

molecular biology & recombinant DNA Technology (rDNA
Technology).

Understanding and learn cloning strategies.

Learn about DNA sequencing methods for DNA.

Learn about application of r-DNA Technology.

Endowed with strong theoretical knowledge of molecular
biology & recombinant DNA technology and its applications
in the genetic manipulation of organisms for the agriculture,
industrial, and pharmaceutical industries.

In conjunction with the practical in molecular biology &
genetic engineering, the students should be able to take up
biological research as well as placement in the relevant biotech
industry.

6 Credit Value

4

7 Total Marks

Max. Marks: 40+60 Min. Passing Marks : 40
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Part B: Content of the Practical Course

Total numbers of Lectures (in hours per week): 8 hours per week
Total Lectures: 120 hours

List of Practical

Isolation of genomic DNA.

DNA fingerprinting by RAPD.

Restriction analysis of genomic DNA.

Southern blotting analysis.

Determination of molecular size of DNA.

Amplification of gene by PCR.

Isolation of RNA and AGE analysis.

cDNA synthesis by RT-PCR.

Isolation of plasmids and Electrophoretic analysis.
. Ligation of DNA into plasmid vectors.
. Transformation of plasmids.
. Selection of recombinant clones by blue — White screening.
. Identification of gene by Colony PCR.

NN s WD =

—_ =
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Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Clark DP and Pazdernik NIJ. (2009). Biotechnology-Applying the Genetic
Revolution. Elsevier Academic Press, USA.

2. Brown T.A., Gene Cloning & DNA Analysis (6™ Ed.) Wiley-Blackwell, New York.
2010.

3. Watson J.D., A Passion for DNA: Genes, Genomes & Society, Cold Spring Harbor
Laboratory press (CSHL). 2009.

4. Primrose, S.B. & Twyman, R.M. Principles of Gene Manipulation and Genomics
(7™ Ed.). Malden, MA: Blackwell Publisher. 2006.

5. Green, M.R. & Sambrook, J., Molecular Cloning: a Laboratory Manual. Cold Spring
Harbor, NY: Cold Spring Harbor Laboratory Press. 2012.

6. Alcamo, L.LE., DNA Technology: The Awesome Skill. Harcourt Academic Press. 2001.

7. Molecular Biology Techniques: A Classroom Laboratory Manual by Sue Carson,
Heather B. Miller, D. Scott Witherow, and Melissa C. Srougi (4th Edition, Academic
Press, 2019; ISBN-13: 978-0128180242.

8. Gene Cloning and DNA Analysis: An Introduction by T.A. Brown (8th Edition, Wiley-
Blackwell, November 2020; ISBN-13: 978-1119640783, 432 pages)

9. PCR Protocols: A Guide to Methods and Applications, edited by Michael A. Innis, David

H. Gelfand, John J. Sninsky, and Thomas J. White (1st Edition, Academic Press, January
11, 1990; ISBN-13: 978-0123721808, 482 pages)
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10. Molecular Biotechnology: Principles and Applications of Recombinant DNA by Bernard
R. Glick, Jack J. Pasternak, and Cheryl L. Patten (4th Edition, ASM Press, 2010; ISBN-
13: 978-1555814984.

11. Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:
1. https://archive.nptel.ac.in/courses/102/103/102103013/
2. https://www.ekac.in/online/attendence/classnotes/files/1719553816.pdf
3. https://www.gacbe.ac.in/pdf/ematerial/18MZ023C-U5.pdf
4. https://www.lachoomemorial.org/pdf/study material/course/BSBT212%20PTM %202

0.03.2020%20DV.pdf

5. https://jiwaji.edu/pdf/ecourse/biochemistry/Genetic%20Code%20-

%20Evidence%20&%20Properties.pdf

6. https://www.purdue.edu/postlab/wpcontent/uploads/PHRM&36/108 transcription-

factors.pdf

7. https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp content/S001174BS/P001199/M01

0865/ET/1479285858P4M30eTextSept21.pdf

8. https://facultystaff.richmond.edu/~Irunyenj/bio554/lectnotes/chapter14.pdf

9. https://mlsu.ac.in/econtents/150 Vectors%20NPETL%20Notes.pdf

10. https://www.lucy.cam.ac.uk/sites/default/files/inline-

files/Presentation_slides_ CRISPR.pdf
11. http//www.mphindigranthacademy.org

Part D - Assessment and Evaluation (Practical)

Scheme of Practical Examination: -

Max. Marks: 40 +60 =100

Internal Assessment

Max. Marks-40

Class Interaction 10
Quiz 10
Seminar 10
Assignments  (Charts, Rural Service, Technology 10

Dissemination/ Excursion/ Lab Visit/Industrial Training

External Assessment

Max. Marks-60

Major experiment 10
Minor Experiment-1 10
Minor Experiment-2 10
Spotting 10
Viva-Voce 10
Practical Record 10
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M. Sc. Microbiology, IV Semester

S.No. Course Course Name Total Credit | End Semester Internal
Code Marks (s) Exam Marks Marks
Max. | Min. | Max. | Min.

1. CC-41 Microbial Enzyme and 100 6 60 24 40 16

Fermentation

Technology
2. CC-42 Applied Microbiology 100 6 60 24 40 16
3. PC-41 Practical — I 100 4 60 24 40 16
4. PC-42 Practical — 11 100 4 60 24 40 16
5. Value-added course 100 2 - - 100 40

(VAC) from /MOOCS,

SWAYAM, NPTEL on

quality  control &

assurance

Grand Total 500 22

Note: As per ordinance of PG program NEP 2020 the Minimum passing marks are 40%
of the Maximum marks.
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Part A: Introduction

Program- Class: M.Sc. Year:11 Semester: IV | Session: 2025-2026

Subject: Microbiology

Course Code CC-41
Course Title Microbial Enzymes and Fermentation Technology
Course Type Core Course
Pre-requisite To study this course a student must have had the subject B.Sc.
(If any) with Biology.
. The objectives of this course are to educate students about the
Course Learning ) . .
¢ CLO fundamental concepts and its related Microbial Enzymes and
outcomes ( ) Fermentation Technology applications, thus preparing them to meet
the challenges of the new and emerging areas of fermentation
industry.
CLO-
The content of the course, students should be able to: -
1. Understand the general features and characteristics of enzymes
regulation.
2. Know about the application of industrially important enzymes.
3. Develop strong fundamental knowledge that can be applicable
to fermentation industries.
4. Identify major categories of microorganisms and analyze their
classification, diversity, andubiquity;
5. Evaluate factors that contribute in enhancement of cell and
product formation.
Credit Value 6
Total Marks Max. Marks: 40+60 Min. Passing Marks: 40
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Part B: Content of the Course

Total numbers of Lectures (in hours per week): 6 hours per week/credit

Total Lectures: 90 hours

Unit Topics Number of
Lectures
I | Regulatory Enzymes: Allosteric enzymes, Sequential and symmetry 18
models, covalently regulated enzymes.
Enzyme Technology: Large scale production of enzymes, Uses of
isolated enzymes in food and chemical industries, Therapeutic &
medicinal use of enzymes.
Activity-
1. Group Discussion on origin of enzymes/ types.
2. Survey of chemical industries where enzymes are used.
3. Application profile of microbial enzymes.
| Enzymes: commercial applications; production of Amylases; Glucose 18
Isomerase; L Asparaginase Proteases Renin; Penicillin acylases;
Lactases; Pectinases; Lipases; Structure and biosynthesis Nucleosides
Nucleotides and related compounds.
Activity-
1. The application profile of microbial enzymes is used.
2. Finding the medium components used from the isolation of
enzymes and the importance of each component in the medium
from the literature.
3. Survey of an enzyme-making company in M.P.
111 | Introduction to Fermentation Technology: Fermentation- Overview, 18

Introduction to fermentation processes, industrially important
microorganisms-Isolation, screening, and preservation of industrially
important microorganisms, Strain improvement for increased yield and
other desirable characteristics; Principles of overproduction of primary
and secondary metabolites with relevant examples, Culture collection,
cataloguing of cultures.
Fermentation Systems: Batch and Continuous system, Fed batch
culture, multistage systems, Feedback systems, Solid substrate
fermentation. Instrumentation and control of fermentation processes,
Monod kinetics of microbial growth, growth and non-growth associated
product formation, product formation kinetics.
Activity-

1. Searching for the names of culture collection centers in India.

2. Group discussion on locally available (M.P.) solid substrates for

fermentation.

3. Chart making on secondary metabolites production.
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IV

Fermentation Upstream Processing: Media for industrial
fermentation, Criteria used in media formulation, fermentation
economics; upstream processing: media formulation and optimization;
sterilization; aeration, agitation and heat transfer in bioprocess; scale up
and scale down; measurement and control of bioprocess parameters.
Downstream Processing: Separation of insoluble products - filtration,
centrifugation, sedimentation, flocculation; Cell disruption; separation of
soluble products: Liquid-liquid extractions, precipitation,
chromatographic techniques, reverse osmosis, ultra and micro filtration,
electrophoresis; final purification: drying; crystallization; storage and
packaging.

Activity-

1. Group discussion on the economics of fermentation processes.

2. Interactive seminar for students regarding the upstream and
downstream processing in fermentation.

3. Chart making on chromatographic techniques used in
downstream processing.

18

Hygiene and safety in fermentation industries. Microbial production
of vaccines. Microbial production of polymers: Dextran and xanthan.
Microbial transformation: steroid and biotransformation,

Waste Treatment: Waste Treatment systems, Aerobic and anaerobic
waste treatment systems for waste treatment in fermentation industry,
Treatment of sewage (primary, secondary and tertiary treatments),
treatment of industrial effluents (distillery, textile, pulp and paper),
methods to detect various pollutants (metals, sediments, toxin and
organic matters).

Activity-

1. Field visit to wastewater treatment plant.

2. Group discussion on the wastewater pollutants and how to
overcome these problems.

3. Application profile for microbial transformation.

18

Part C : Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.

Cruger, W. & Kruger, A., Biotechnology -A Textbook of Industrial Microbiology (2nd

Ed.). Panima Publishing Corporation, New Delhi. 2002.

Clarke, W., Industrial Microbiology. CBS Publisher and Distributors PVT. LTD New

Delhi. 2016.
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3. Book published by Hindi Granth Aakadmi.

4. Stanbury, P.F., Hall, S., Whitaker, A., Principles of Fermentation Technology (3"
Ed.). ButterworthHeinemann Ltd., Elsevier. 2016.

5. Ward, O.P., Fermentation Biotechnology - Principles, Process and Products.
Prentice Hall Publishing, New Jersey. 1999.

6. Rehm,H.J.,Reed,G.B.,Puchler,A.&Stadler,Biotechnology,Vol.1-
8,VCHPublication.1993.

7. Prescott, S.C. & Dunn, G.C., Prescott and Dunn’s Industrial Microbiology (4™
Ed.). CBS Publication, New Delhi. 1992

8. Demain, A.l. & Davies, J. E., Manual of Industrial Microbiology and
Biotechnology (2™ Ed.), ASMPress, Washington D.C. 1999.

9. Glazer, A.N. & Nikaido, H., Microbial Biotechnology: Fundamentals of Applied
Microbiology. WHFreeman & Company, New York. 1998.

10. Cruger,W.&Kruger,A.,Biotechnology-ATextbookofIndustrialMicrobiology(2™
Ed.).Panima Publishing Corporation, New Delhi. 2002.

11. Ocll%rke,W.,IndustrialMicrobiology.CB SPublisherandDistributorsPVT.LTDNewDelhi.2

12. Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:
1. https://archive.nptel.ac.in/courses/102/105/102105058/

2. https://sist.sathyabama.ac.in/sist coursematerial/uploads/SBB2204.pdf

A L o

https://ddugu.ac.in/ePathshala_Attachments/STUDY349@536623.pdf
https://oldsite.pup.ac.in/e-content/science/botany/MScBot40.pdf
https://ocm.govtsciencecollegedurg.ac.in/Document/530 040544.pdf
https://sist.sathyabama.ac.in/sist_coursematerial/uploads/SBT1301.pdf
https://ugcmoocs.inflibnet.ac.in/assets/uploads/1/69/2045/et/MOOC%20IM&I MOD
_5_Write%20up200409040404043131.pdf
https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-
IV_9.pdf

https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp _content/SO00014ER/P000284/M02
8915/ET/1522996468paperl5_module 6_etext.pdf

10. https://biotech.nuph.edu.ua/wpcontent/uploads/2020/05/Lecture_6_Production-of-

vaccines_serums_ect.pdf

11. https://sist.sathyabama.ac.in/sist_coursematerial/uploads/SBTAS5203.pdf
12. http//www.mphindigranthacademy.org

13.

https://onlinecourses.nptel.ac.in/noc23_bt0S/preview
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Part D : Assessment and Evaluation (Theory)

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40
University Exam (UE): 60
Time:03.00 Hours
Internal Assessment: Class Test 20
Continuous Comprehensive Assignment/Presentation 20
Evaluation (CCE)
Total 40
Section (A) : Three Very Short 03x02=06
External Assessment: Questions (50 Words Each)
University Exam Section (B) : Four Short 04 x 08 = 32
Questions (200 Words Each)
Section (C) : Two Long 02x11=22
Questions (500 Words Each)
Total 60
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Part A: Introduction

Program- Class: M.Sc. Year:1I Semester:1V Session: 2025-2026

Subject: Microbiology

1 | Course Code

PC-41

2 | Course Title

Lab Work forMicrobial Enzymes and Fermentation Technology
(Practical-I)

3 | Course Type

Core Course

4 | Pre-requisite

(If any)

To study this course a student must have had the subject B.Sc.
with Biology.

5 | Course Learning
outcomes (CLO)

The objectives of this course are to educate students about the
fundamental concepts and its related Microbial Enzymes and
Fermentation Technology applications, thus preparing them to meet
the challenges of the new and emerging areas of fermentation
industry.

CLO-
The content of the course, students should be able to: -

1. Understand the general features and characteristics of enzymes
regulation.

2. Know about the application of industrially important enzymes.

3. Develop strong fundamental knowledge that can be applicable to
fermentation industries.

4. Identify major categories of microorganisms and analyze their
classification, diversity, andubiquity;

5. Evaluate factors that contribute in enhancement of cell and
product formation.

6 Credit Value

4

7 Total Marks

Max. Marks: 40+60 Min. Passing Marks :40
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Part B: Content of the Practical Course

Total numbers of Lectures (in hours per week): 8 hours per week/credit

Total Lectures: 120 hours

List of Practicals

7.
8.
9.

Introduction to Microbiology laboratory — GLP, Biosafety

Preparation and sterilization of culture media

Isolation, screening, selection of industrially important microorganisms, and their
Preservation.

Strain improvement using different mutagenic agents.

Aseptic Transfer Techniques

Assessment of sterility of glassware and nutritional media (Hot air oven and
Autoclave).

Sterilization by membrane filtration and sterility assessment Fermentation
Measurement of microbial growth

Turbidimetric studies for bacterial growth

10. Determination of viable count and CFU

11. Isolation of industrially important microorganisms

12. Characterization of metabolites of industrial purpose, qualitative and quantitative

Assays.
Part C: Learning Resources
Text Books, Reference Books, Other resources
Suggested Readings:
1. Cruger, W. & Kruger, A., Biotechnology -A Textbook of Industrial Microbiology (2nd
Ed.). Panima Publishing Corporation, New Delhi. 2002.
2. Clarke, W., Industrial Microbiology. CBS Publisher and Distributors PVT. LTD New
Delhi. 2016.
3. Book published by Hindi Granth Aakadmi.
4. Stanbury, P.F., Hall, S., Whitaker, A., Principles of Fermentation Technology (3™
Ed.). ButterworthHeinemann Ltd., Elsevier. 2016.
5. Ward, O.P., Fermentation Biotechnology - Principles, Process and Products.
Prentice Hall Publishing, New Jersey. 1999.
6. Rehm,H.J.,Reed,G.B.,Puehler,A.&Stadler,Biotechnology,Vol.1-
8,VCHPublication.1993.
7. Prescott, S.C. & Dunn, G.C., Prescott and Dunn’s Industrial Microbiology (4"
Ed.). CBS Publication, New Delhi. 1992
8. Demain, A.l. & Davies, J. E., Manual of Industrial Microbiology and
Biotechnology (2" Ed.), ASMPress, Washington D.C. 1999,
9. Glazer, A.N. & Nikaido, H., Microbial Biotechnology: Fundamentals of Applied
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Microbiology. WHFreeman & Company, New York. 1998.

10. Cruger,W.&Kruger,A. Biotechnology-ATextbookofIndustrialMicrobiology(2"

Ed.).Panima Publishing Corporation, New Delhi. 2002.

11. Clarke,W.,IndustrialMicrobiology.CBSPublisherandDistributorsPVT.LTDNewDelhi.2

016.

12. Books published by M.P. Hindi Granth Academy, Bhopal.

Suggested equivalent online courses:

1. https://archive.nptel.ac.in/courses/102/105/102105058/

2. https://sist.sathyabama.ac.in/sist_coursematerial/uploads/SBB2204.pdf

https://ddugu.ac.in/ePathshala_Attachments/STUDY349@536623.pdf

https://oldsite.pup.ac.in/e-content/science/botany/MScBot40.pdf

https://ocm.govtsciencecollegedurg.ac.in/Document/530_040544.pdf

https://sist.sathyabama.ac.in/sist coursematerial/uploads/SBT1301.pdf

AR Gl

https://ugemoocs.inflibnet.ac.in/assets/uploads/1/69/2045/et/ MOOC%20IM&I_MOD

_5_Write%20up200409040404043131.pdf

8. https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-

IV_9.pdf

9. https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp content/S000014ER/P000284/M02

8915/ET/1522996468paperl5_module 6 etext.pdf

10. https://biotech.nuph.edu.ua/wpcontent/uploads/2020/05/Lecture_6_Production-of-

vaccines serums ect.pdf

11. https://sist.sathyabama.ac.in/sist_coursematerial/uploads/SBTAS5203.pdf

12. http//www.mphindigranthacademy.org
13. https://onlinecourses.nptel.ac.in/noc23 _bt0S/preview

Part D - Assessment and Evaluation (Practical)

Scheme of Practical Examination: -

Max. Marks:40 +60 =100

Internal Assessment

Max. Marks-40

Class Interaction 10
Quiz 10
Seminar 10
Assignments  (Charts, Rural Service, Technology 10

Dissemination/ Excursion/ Lab Visit/Industrial Training

External Assessment

Max. Marks-60

Major experiment 10
Minor Experiment-1 10
Minor Experiment-2 10
Spotting 10
Viva-Voce 10
Practical Record 10
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Part A: Introduction

Program- Class: M.Sc. Year: 11 Semester: IV Session: 2025-2026

Subject: Microbiology

1 | Course Code

CC-42

2 | Course Title

Applied Microbiology

3 | Course Type

Core Course

4 | Pre-requisite

(If any)

To study this course a student must have had the subject B.Sc.
with Biology.

5 | Course Learning
outcomes (CLO)

The objectives of this course are to introduce the field of food,
environment medical microbiology with special emphasis on applied
importance microbes in this field.

CLO-
After successful completion of this course, students will be able to:
1. Comprehend knowledge regarding fermented food products, f
ood spoilage and infection.
2. Learn about general methods and techniques of water
treatment, environmental, bioremediation and medical
microbiology.

6 Credit Value

6

7 Total Marks

Max. Marks: 40+60 Min. Passing Marks: 40
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Part B: Content of the Course

Total numbers of Lectures (in hours per week) : 6 hours per week/credit

Total Lectures : 90 hours

Unit

Topics

Number of
Lectures

Occurrence of germs in water & soil according to Vedas. Agnihotra- on
plant and microbial health. Soil and Water Microbiology: Importance of
soil microorganisms, Distribution of various groups of microorganisms
in soil, such as bacteria, fungi, protozoa, algae and viruses,nutrient
transformation  processes, plant-microbe  symbiosis, microbial
antagonism, biofilms and their biotechnological applications, drinking
water microbiology and quality control.
Microbial transformation, microbial interaction in soil, microbial control
by bioinoculants.
Activity-
1. Project preparation on Biotechnological application of soil
bacteria.
2. Group Discussion on Nutrient transformation processes/plant
microbe interaction/ Microbial transformation.
3. Chart making on microbial Biocontrol agents.
Demonstration on water quality control test.
5. Visit to Water purification units.

18

11

Fermented Food Products: Microorganisms involved in food
fermentations, Starter Cultures, Fermented meats and sausages;
Fermented milk products- Acidophilus and Bulgarian milk, yoghurt,
cheese, Kefir, Koumiss; Fermented grains and vegetable products -
Sauerkraut, Soy sauce, Tempeh, Miso, Olive, and Kimchi, Nutraceuticals
&Nanonutraceuticals.

Protein Engineering: Protein engineering in food technology-objectives,

methods, targets, potential applications in food industry and limitations.
Food Safety and Quality Assurance in Foods: Microbial testing of foods-
traditional methodology and new approaches: Microbiological, Physical,
Chemical methods, Immunological methods, Use of gene probes and
PCR, bioluminescence, BAX system, Riboprinter and Real Time PCR
based approaches, Biosensors in food. Concept of HACCP for quality
assurance and food safety in food industry.
Activity-

1. Demonstration and discussion of PCR and RT-PCR.

2. Culinary events on fermented foods and traditional foods.

3. Field visit to food industries for food safety protocols.

18
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111

Environmental Microbiology: Development ofmicrobial ecology
andemergenceoffield of environmental microbiology, significant
applications of microbes in solving environmental pollution problems.

Bioremediation of Environmental Pollutants: Biological indicators of
soil health. Biodegradation of pesticides& xenobiotic compounds, Heavy
metals etc. Phytoremediation, Role of microorganisms in sustainable
agriculture and organic farming, use of biosensors for their detection.

Biomass Waste Management of Plant Residues: Lignocellulolytic

microorganisms, enzymes and their biotechnological applications in: (1)
biopulping, (ii) biobleaching, (iii) textiles (iv) biofuels, (v) animal feed
production. Challenges in waste management.
Activity-
1. Science and art integration- Microbial art with pigmented
bacteria.
2. Group discussion on the role of microbes in solving
environmental pollution problems.
3. Chart making on lignocellulolytic enzymes and their application.

18

v

Medical Microbiology: Process of infection-Types, stages of infection,
Establishment of pathogenic microorganisms: Entry, spread and tissue
damage. Mechanism of bacterial adhesion, colonization and invasion of
mucous membranes of respiratory, enteric and urogenital tracts.
Aggresssins and toxins.

Pathogenic microbes: Morphological characteristics, pathogenesis and
laboratory diagnosis including rapid methods of pathogenic bacteria,
fungai, protozoa.

Viral diseases: Structure, cultivation, pathogenicity, lab diagnostics,

prevention and control of viral diseases-Hepatitis, Herpes, Measles,
Rabies, Polio, Rubella, Rotaviruses, Japanese Encephalitis, HIV, SARS,
Ebola, Avian Flu, Swine Flu, Covid-19 and future pandemics.
Activity-

1. Group discussion on future pandemics.

2. Chart making on pathogenic microbes.

3. Interaction session for characteristics and prevention of viral

diseases.

18

Nanoparticle in microorganisms: Introduction - history and recent
developments - sources of nanoparticles - microbial producers of
nanoparticles -advantages of microbial nanoparticles — applications. Use
of bacteria, fungi and actinomycetes for nanoparticle synthesis,
magnetotactic bacteria, and viruses
Nanotoxicity, nanocomposite biomaterials, carbon nanotubes in health
care, nanomedicine and cancer therapy.
Activity-

1. Quiz competition on nanoparticles in microorganisms.

2. Group discussion on nanomedicine.

3. Application profile of microbial nanoparticles.

18
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Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

o =N

10.

11.

12.
. Atlas,R.M.,Principles of Microbiology,McMillan,NewY ork.2006.
14.

15

20.

21.

22.

23.

24.

Alexander,M.,IntroductiontoSoilMicrobiology.JohnWiley,NewYork.1977.

Paul,E.A.,SoilMicrobiology,EcologyandBiochemistry(3™Ed.). AcademicPress,NewYork.2
007.

SylviaD.M., Fuhrmann,J.J.,

Hartel,P.G.&Zuberer,D.A.,Principlesand ApplicationsofSoil Microbiology (2" Ed.).
Pearson Edu. 2004.

Van Elsas, J.D., Trevors, J.T.& Wellington, E.M.H., Modern Soil Microbiology.
MarcelDekker., NY. 1997.

Tate,R.L.,SoilMicrobiology, Wiley-Blackwell.,NY.2012.
DixonG.R.&Tilston,E.L.,Production.Springer, Heidelberg.2010.
Coyne,M.,IntroductiontoSoilMicrobiology.DelmarCengagelLearning, NY. 1999.
Bloem,J.,Hopkins,D.W.&Benedetti,A.,MicrobiologicalMethodsforAssessingSoilQua
lity, CABI, Wallingfard. 2008.

Maier, R.M., Pepper, I.L. & Gerba, C.P., Environmental Microbiology (2™ Ed.) Ed.
Academic Press. 2009.
Wicket,L.P.&Hershberger,C.D.,BiocatalysisandBiodegradation:Microbialtransformat
ionof organic compounds.ASM Publications. 2000.

Forster,C.F.&Wase,D.A.J..Environmental Biotechnology. Ellis Harwood Ltd.
Publication. 2001.
Ryan,K.J.,SherrisMedicalMicrobiology(5"Ed.).McGraw-Hill.2010.

Tortora,G.J., Funke, B.R., Case, C.L., Microbiology —An Introduction, 8MEdition,
Pearson education Pvt. Ltd. Singapore. 2004.

. Goodsell,D.S.,Bio-nanotechnology:LessonsfromNature, Wiley-LissInc.2004.
16.
17.

18.
19.

Mahendra,R.&Nelson,D.,MetalNanoparticlesinMicrobiology.Springer.2011.
Nicola,C.&Mahendra,R.,Nano-Antimicrobials.Springer.2012.

Freitas,R.A.,Nanomedicine,Vol.IIA:Biocompatibility,LandesBioscience. 2003.
Nalwa, H.S., Handbook of Nanostructured Biomaterials and Their Applications in

Nanobiotechnology, American Scientific Publishers, 2005.
Mirkin,C.A.&Niemeyer,C.M.NanobiotechnologyIl. Wiley-VCHVerlagGmbH&Co.K
GaA. 2007.

Ventra,M.D., Introduction to Nano scale Science and Technology (Nano structure
Science and Technology). 2009.

Ramakrishna, S., Murugan,R.& Kumar,T.S.S., Biomaterials: Ananoapproach,
CRCPress/Taylor& Francis. 2010.

Dubey, R.C. -Vedic Microbiology- A Scientific Approach Motilial Banarsidass-.
International Publishers Delhi 2022.

Books published by M.P. Hindi Granth Academy, Bhopal
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Suggested equivalent online courses:

1. https://www.kuk.ac.in/wpcontent/uploads/notes/Notes 4090 _so0il%20microorganisms
pdf
2. https://faculty.ksu.edu.sa/sites/default/files/lecture_2microbial interactionsppt.pdf
3. https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp content/food technology/food mi
crobiology/16.starter cultures_of foods/et/96 et m16.pdf
4. https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp content/food technology/technolo
gy _of milk and milk products/17.fermented milk productsacidophilus milk, kefir,
koumiss, yoghurt/et/2922 et m17.pdf
https://adarshcollege.in/wp-content/uploads/2023/04/Unit-1-lindustrial-food-ferm.pdf
https://egyankosh.ac.in/bitstream/123456789/99614/1/Unit-10.pdf
https://egyankosh.ac.in/bitstream/123456789/73129/1/Unit-14.pdf
https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp_content/food technology/food mi
crobiology/07.conventional methods of detectionand enumeration _of microbes_in
foods/et/87 et m7.pdf
9. https://www.tandfonline.com/doi/pdf/10.1080/23311932.2023.2176280
10. https://www.mdpi.com/2071-1050/12/18/7282
11. https://egyankosh.ac.in/bitstream/123456789/95592/1/Unit-8.pdf
12. https://www.mdpi.com/2223-7747/12/12/2307
13. https://faculty.ksu.edu.sa/sites/default/files/lec_2_intro_viruses.pdf
14. https://www.nios.ac.in/media/documents/dmlit/Microbiology/Lesson-08.pdf
15. http//www.mphindigranthacademy.org

el B A

Part D: Assessment and Evaluation (Theory)

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40
University Exam (UE): 60
Time:03.00 Hours
Internal Assessment: Class Test 20
Continuous Comprehensive Assignment/Presentation 20
Evaluation (CCE) Total 40
Section (A): Three Very Short 03x02=06
External Assessment: Questions (50 Words Each)
University Exam Section (B): Four Short 04 x 08 =32
Questions (200 Words Each)
Section (C): Two Long 02x11=22
Questions (500 Words Each)
Total 60

Semester IV will be of value add courses (VAC-CHM/EESC) comprised of
2 credits, VAC should be taken from the list of courses provided by Higher
Education Department NEP 2020 on web portal.
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Part A: Introduction

Program- Class: M.Sc. Year: 11 Semester: IV Session: 2025-2026

Subject: Microbiology

1 | Course Code

PC-42

2 | Course Title

Lab work for Applied Microbiology (Practical-II)

3 | Course Type

Core Course

4 | Pre-requisite

(If any)

To study this course a student must have had the subject B.Sc.
with Biology.

5 | Course Learning
outcomes (CLO)

The objectives of this course are to introduce the field of food,
environment medical microbiology with special emphasis on applied
importance microbes in this field.

CLO-
After successful completion of this course, students will be able to:
1. Comprehend knowledge regarding fermented food products, foo
d spoilage and infection.
2. Learn about general methods and techniques of water treatment,
environmental, bioremediation and medical microbiology.

6 Credit Value

4

7 Total Marks

Max. Marks: 40+60 Min. Passing Marks: 40
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Part B: Content of the Practical Course

Total numbers of Lectures (in hours per week): 8 hours per week /credit

Total Lectures: 120 hours

List of Practical

1.

A

Bacteriological tests for potability of water

a. MPN, confirmed and completed test.

b. Membrane filter technique (Demonstration)
Enumeration of microbial population in soil
Measurement of microbial Cell load
Cultivation of Anaerobic Microorganisms

Maintenance and preservation of microbes
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Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.
2.

ol AN

10.

11.

12

15.
16.
17.

18.
19.

20.

21

22.

23.

Alexander,M.,IntroductiontoSoilMicrobiology.JohnWiley,NewYork.1977.

Paul,E.A.,SoilMicrobiology,EcologyandBiochemistry(3™Ed.). AcademicPress,NewYork.2
007.

SylviaD.M., Fuhrmann,J.J.,

Hartel,P.G.&Zuberer,D.A.,Principlesand ApplicationsofSoil Microbiology (2™ Ed.).
Pearson Edu. 2004.

Van Elsas, J.D., Trevors, J.T.& Wellington, E.M.H., Modern Soil Microbiology.
MarcelDekker., NY. 1997.

Tate,R.L.,SoilMicrobiology, Wiley-Blackwell.,NY.2012.
DixonG.R.&Tilston,E.L.,Production.Springer, Heidelberg.2010.
Coyne,M.,IntroductiontoSoilMicrobiology.DelmarCengagelLearning, NY. 1999.
Bloem,J.,Hopkins,D.W.&Benedetti,A.,MicrobiologicalMethodsforAssessingSoilQua
lity, CABI, Wallingfard. 2008.

Maier, R.M., Pepper, I.L. & Gerba, C.P., Environmental Microbiology (2™ Ed.) Ed.
Academic Press. 2009.
Wicket,L.P.&Hershberger,C.D.,BiocatalysisandBiodegradation:Microbialtransformat
ionof organic compounds.ASM Publications. 2000.

Forster,C.F.&Wase,D.A.J..EnvironmentalBiotechnology. EllisHarwoodLtd.Publication.
2001.

. Ryan,K_.J.,SherrisMedicalMicrobiology(5"Ed.).McGraw-Hill.2010.
13.

14.

Atlas,R.M.,PrinciplesofMicrobiology,McMillan,NewY ork.2006.

Tortora,G.J., Funke, B.R., Case, C.L., Microbiology -AnIntroduction, 8"Edition,
Pearsoneducation Pvt. Ltd. Singapore. 2004.
Goodsell,D.S.,Bio-nanotechnology:LessonsfromNature, Wiley-LissInc.2004.

Mahendra,R.&Nelson,D.,MetalNanoparticlesinMicrobiology.Springer.2011.
Nicola,C.&Mahendra,R.,Nano-Antimicrobials.Springer.2012.
Freitas,R.A.,Nanomedicine,Vol.IIA:Biocompatibility,LandesBioscience. 2003.
Nalwa, H.S., Handbook of Nanostructured Biomaterials and Their Applications in
Nanobiotechnology, American Scientific Publishers, 2005.
Mirkin,C.A.&Niemeyer,C.M.Nanobiotechnologyll. Wiley-VCHVerlagGmbH&Co.K
GaA. 2007.

. Ventra,M.D.,IntroductiontoNanoscaleScienceandTechnology(NanostructureSciencea

ndTechnology). 2009.

Ramakrishna, S., Murugan,R.& Kumar,T.S.S., Biomaterials: Ananoapproach,
CRCPress/Taylor& Francis. 2010.

Books published by M.P. Hindi Granth Academy, Bhopal
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Suggested equivalent online courses:

1.

AW

https://www.kuk.ac.in/wpcontent/uploads/notes/Notes_4090 s0il%20microorganisms
pdf
https://faculty.ksu.edu.sa/sites/default/files/lecture 2microbial interactionsppt.pdf
https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp_content/food technology/food mi
crobiology/16.starter_cultures_of foods/et/96_et m16.pdf
https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp_content/food_technology/technolo
gy_of milk and milk products/17.fermented milk productsacidophilus_milk, kefir,
koumiss, yoghurt/et/2922 et m17.pdf
https://adarshcollege.in/wp-content/uploads/2023/04/Unit-1-lindustrial-food-ferm.pdf
https://egyankosh.ac.in/bitstream/123456789/99614/1/Unit-10.pdf
https://egyankosh.ac.in/bitstream/123456789/73129/1/Unit-14.pdf
https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp_content/food technology/food mi
crobiology/07.conventional _methods_of detectionand_enumeration_of microbes_in

_foods/et/87 et_m7.pdf

9. https://www.tandfonline.com/doi/pdf/10.1080/23311932.2023.2176280

10. https://www.mdpi.com/2071-1050/12/18/7282

11. https://egyankosh.ac.in/bitstream/123456789/95592/1/Unit-8.pdf

12. https://www.mdpi.com/2223-7747/12/12/2307

13. https://faculty.ksu.edu.sa/sites/default/files/lec 2 intro viruses.pdf

14. https://www.nios.ac.in/media/documents/dmlt/Microbiology/Lesson-08.pdf

15. http//www.mphindigranthacademy.org

Part D - Assessment and Evaluation (Practical)

Scheme of Practical Examination: -

Max. Marks:40 +60 =100

Internal Assessment

Max. Marks-40

Class Interaction 10
Quiz 10
Seminar 10
Assignments  (Charts, Rural Service, Technology 10

Dissemination/ Excursion/ Lab Visit/Industrial Training

External Assessment

Max. Marks-60

Major experiment 10
Minor Experiment-1 10
Minor Experiment-2 10
Spotting 10
Viva-Voce 10
Practical Record 10
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Scheme for M.Sc. Microbiology NEP 2020

Option-2: Course Work & Research Work

(Applicable to the UTDs/Colleges having research centres recognised by the
University)

Second Year:
M. Sc. Microbiology, III Semester

S.No. Course Course Name Total Cred | End Semester Internal
Code Marks it Exam Marks Marks
(s) Max. Min. Max. | Min.
1. CC-31 Research 100 6 60 24 40 16
Methodology and
Scientific
Communication
Skills
2. CC-32 Project  Proposal 100 6 60 24 40 16
and Presentation
3. PC-31 Practical — [ 100 4 60 24 40 16
4. PC-32 Practical — 11 100 4 60 24 40 16
5. Seminar 100 2 - - 100 40
Grand Total 500 22
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Part A :Introduction

Program-

Class: M.Sc. | Year: IInd Semester: 111 Session: 2025-2026

Subject: Microbiology

Course Code

CC-31

Course Title

Research Methodology and Scientific Communication

Course Type

Core Course

Pre-requisite
(If any)

To study this course a student must have had the subject B.Sc.
with Biology.

Course Learning
outcomes (CLO)

The objectives of this course are to give background on history of
science, emphasizing methodologies used to do research, use
framework of these methodologies for understanding effective lab
practices and scientific communication and appreciate scientific
ethics. Upon successful completion of the course, the students
should be able to: -

Understand history and methodologies of scientific research,
applying these to recent published papers

1. Understand the fundamental principles, importance, and
types of research, and develop the ability to design and
formulate scientific research problems and hypotheses.

2. Identify appropriate data collection methods and distinguish
between types and sources of data used in scientific
research.

3. Apply various statistical and qualitative tools to analyze and
interpret scientific data effectively.

4. Develop skills for writing scientific reports, project
proposals, and theses with proper structure, referencing, and
language.

5. Demonstrate an understanding of research ethics,
plagiarism, intellectual property rights, and the
responsibilities of scientific conduct.

Credit Value

6

Total Marks

Max. Marks: 40+60 Min. Passing Marks : 40
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Part B : Content of the Course

Total numbers of Lectures (in hours per week) : 6 hours per week/per credit

Total Lectures : 90 hours

Unit Topics Number of
Lectures
[ | Understand and practice scientific reading, writing and presentations; 18

Appreciate scientific ethics through case studies History of Science and
Science  Methodologies: Empirical science; scientific method;
manipulative experiments and controls; deductive and inductive
reasoning; descriptive science; reductionist vs holistic biology.
Preparation of Research: Choosing a mentor, lab and research question;
maintaining a lab notebook.
Activity-

1. Group discussion on scientific methods.

2. Slide preparation of scientific presentation.

3. Demonstration of Lab ethics, questioner preparation, log book

maintenance.

| Process of Communication: Concept of effective communication- setting 18
clear goals for communication; determining outcomes and results;
initiating communication; avoiding breakdowns while communicating;
creating value in conversation; barriers to effective communication; non-
verbal communication-interpreting non-verbal cues; importance of body
language, power of effective listening; recognizing cultural differences.
Activity-

1. Workshops focused on academic writing, public speaking

2. Workshop on body language and effective listening.

3. Poster presentation on review papers.

1y | Presentation skills - formal presentation skills; preparing and presenting 18
using over-head projector, PowerPoint; defending interrogation;
scientific poster preparation & presentation; participating in group
discussions; Computing skills for scientific research - web browsing for
information search; search engines and their mechanism of searching;
hidden Web and its importance in scientific research; internet as a
medium of interaction between scientists; effective email strategy using
the right tone and conciseness.
Activity-

1. Presentation, preparation on research paper.

2. Virtual webinar preparation for interaction between scientist and

students.

3. Report making on different web browsing for scientific research.

pv | Scientific Communication: Technical writing skills - types of reports; 18
layout of a formal report; scientific writing skills - importance of
communicating science; problems while writing a scientific document;
plagiarism, software for plagiarism; scientific publication writing:
elements of a scientific paper including abstract, introduction, materials
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& methods, results, discussion, references; drafting titles and framing
abstracts; publishing scientific papers - peer review process and
problems, recent developments such as open access; plagiarism;
characteristics of effective technical communication; scientific
presentations; ethical issues; scientific misconduct.

Activity-

1. Draft preparation on paper writing and plagiarism checking.

2. Activity on scientific communication in related JOURNALS for
paper publication.

3. Database generation on reference management software tools.

Biostatistics: Probability: counting, conditional probability, discrete and 18
continuous random variables; Error propagation; Populations and
samples, expectation, parametric tests of statistical significance,
nonparametric hypothesis tests, linear regression, correlation & causality,
analysis of variance, factorial experiment design. Introduction and
applications of SPSS and R softwares.

Activity-

1. Draft preparation on paper writing and plagiarism checking.

2. Activity on scientific communication in related JOURNALS for
paper publication.

3. Database generation on reference management software tools.

Part C : Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Valiela, I. Doing Science: Design, Analysis, and Communication of Scientific Research.
Oxford: Oxford University Press. 2001.

2. On Being a Scientist: A Guide to Responsible Conduct in Research, Washington, D.C.:
National Academies Press. 2009.

3. Gopen, G.D. & Smith, J.A. The Science of Scientific Writing. American Scientist, 78
(Nov-Dec 1990), 550-558. 1990.

4. Mohan, K. & Singh, N.P., Speaking English Effectively. Delhi: Macmillan India.

5. Movie: Naturally Obsessed, The Making of a Scientist. 2010. 5. Rosner, B.,
Fundamentals of Biostatistics. Boston, MA: Duxbury Press. 2000.

6. Daniel, W.W., Biostatistics, a Foundation for Analysis in the Health Sciences. New York:
Wiley. 1987.

7. Books published by M.P. Hindi Granth Academy, Bhopal
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Suggested equivalent online courses:

SWAYAM CENTRAL For All Courses
https://swayamopenid.b2clogin.com/

1 https://archive.nptel.ac.in/courses/127/106/127106227/

2. https://egyankosh.ac.in/bitstream/123456789/57013/3/Unit-1.pdf

3. https://egyankosh.ac.in/bitstream/123456789/35844/5/Unit-8.pdf

4. https://www.researchgate.net/publication/285385784 Core_Skills for Effective Scien
ce_Communication A Teaching Resource for Undergraduate Science Education
https://archive.nptel.ac.in/courses/111/104/111104100/
https://elearning.uou.ac.in/pluginfile.php/70643/mod_folder/content/0/Unit%201%20SP

SS.pdf
7. http//www.mphindigranthacademy.org

i

4

Part D : Assessment and Evaluation (Theory)

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40
University Exam (UE): 60
Time: 03.00 Hours
Internal Assessment: Class Test 20
i ) Assignment/Presentation 20
Continuous Comprehensive Total 40
Evaluation (CCE)
Section (A) : Three Very Short 03 x 02 =06
Questions (50 Words Each)
External Assessment: Section (B) : Four Short 04 x 08 = 32
University Exam Questions (200 Words Each)
Section (C) : Two Long 02x11=22
Questions (500 Words Each)
Total 60
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Part A: Introduction

Program- Class: M.Sc. Year: 11 Semester: 111 Session: 2025-2026

Subject: Microbiology

1 | Course Code

PC-31

2 | Course Title

Lab Work for Research Methodology and Scientific
Communication (Practical-I)

3 | Course Type

Core Course

4 | Pre-requisite
(If any)

To study this course a student must have had the subject B.Sc.
with Biology.

5 | Course Learning
outcomes (CLO)

The objectives of this course are to give background on history of
science, emphasizing methodologies used to do research, use
framework of these methodologies for understanding effective lab
practices and scientific communication and appreciate scientific
ethics. Upon successful completion of the course, the students should
be able to: -
Understand history and methodologies of scientific research, applying
these to recent published papers
1. Understand the fundamental principles, importance, and types
of research, and develop the ability to design and formulate
scientific research problems and hypotheses.
2. Identify appropriate data collection methods and distinguish
between types and sources of data used in scientific research.
3. Apply various statistical and qualitative tools to analyze and
interpret scientific data effectively.
4. Develop skills for writing scientific reports, project proposals,
and theses with proper structure, referencing, and language.
5. Demonstrate an understanding of research ethics, plagiarism,
intellectual property rights, and the responsibilities of scientific
conduct.

6 Credit Value

4

7 Total Marks

Max. Marks: 40+60 Min. Passing Marks: 40
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Part B: Content of the Practical Course

Total numbers of Lectures (in hours per week): 8 hours per week/credit

Total Lectures: 120 hours

List of Practicals

DO NG AW~

Designing a Research Problem and Hypothesis

Preparation of a Research Design and Sampling Plan

Data Collection with sampling methods, interview and questionnaire
Observation and Focus Group Discussion (FGD) Simulation

Categorizing and Classifying Data Types

Descriptive Statistical Analysis Using MS Excel/SPSS

Graphical Representation of Data

Qualitative and quantitative Analysis using different scientific instruments
Scientific Report Writing and Referencing Practice

10 Case Study on Research Ethics and Plagiarism
11. Software handling and presentation Statistical tools

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.

2.

Valiela, 1. Doing Science: Design, Analysis, and Communication of Scientific
Research. Oxford: Oxford University Press. 2001.

On Being a Scientist: A Guide to Responsible Conduct in Research, Washington,
D.C.: National Academies Press. 2009.

Gopen, G.D. & Smith, J.A. The Science of Scientific Writing. American Scientist, 78
(Nov-Dec 1990), 550-558. 1990.

Mohan, K. & Singh, N.P., Speaking English Effectively. Delhi: Macmillan India.
Movie: Naturally Obsessed, The Making of a Scientist. 2010. 5. Rosner, B.,
Fundamentals of Biostatistics. Boston, MA: Duxbury Press. 2000.

Daniel, W.W., Biostatistics, a Foundation for Analysis in the Health Sciences. New
York: Wiley. 1987.

Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:

SWAYAM CENTRAL For All Courses
https://swayamopenid.b2clogin.com/

=

A

https://archive.nptel.ac.in/courses/127/106/127106227/
https://egyankosh.ac.in/bitstream/123456789/57013/3/Unit-1.pdf
https://egyankosh.ac.in/bitstream/123456789/35844/5/Unit-8.pdf
https://www.researchgate.net/publication/285385784 Core_Skills_for Effective Scien
ce_Communication_A_Teaching Resource for Undergraduate_Science Education
https://archive.nptel.ac.in/courses/111/104/111104100/
https://elearning.uou.ac.in/pluginfile.php/70643/mod_folder/content/0/Unit%201%20SP

SS.pdf
http//www.mphindigranthacademy.org
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Part D - Assessment and Evaluation (Practical)

Scheme of Practical Examination: -

Max. Marks: 40 +60 =100

Internal Assessment

Max. Marks-40

Class Interaction 10
Quiz 10
Seminar 10
Assignments  (Charts, Rural Service, Technology 10

Dissemination/ Excursion/ Lab Visit/Industrial Training

External Assessment

Max. Marks-60

Major experiment 10
Minor Experiment-1 10
Minor Experiment-2 10
Spotting 10
Viva-Voce 10
Practical Record 10
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Part A: Introduction

Program-

Class: M.Sc. Year: 11 Sem-I11 Session: 2025-2026

Subject: Microbiology

Course Code

CC-32

Course Title

Project Proposal preparation & Presentation

Course Type

Core Course

Pre-requisite
(If any)

To study this course a student must have had the subject B.Sc.
with Biology.

Course Learning
outcomes (CLO)

COURSE OUTCOMES (COS)

The purpose of this course is to help students organize ideas,
material and objectives for their dissertation and to begin
development of communication skills and to prepare the students to
present their topic of research and explain its importance to their
fellow classmates and teachers.

1. Understand the structure, purpose, and essential components of a
scientific research proposal in microbiology.

2. Identify relevant research gaps through literature review and
formulate clear research problems, objectives, and hypotheses.

3. Design scientifically sound experimental methodologies,
including selection of appropriate microbiological techniques and
instrumentation.

4. Develop complete, well-structured project proposals including
timelines and budgets, following proper scientific writing practices.
5. Demonstrate effective oral and visual communication skills
through proposal presentation and respond to peer and faculty
evaluations.

Credit Value

6

Total Marks

Max. Marks: 40+60 Min. Passing Marks: 40
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Part B: Content of the Course

Total numbers of Lectures (in hours per week) : 6 hours per week/credit

Total Lectures : 90 hours

Unit

Topics

Number of
Lectures

Introduction to Research and Proposal Writing: Definition and
importance of research proposals. Types of research (basic, applied,
clinical) in microbiology. Key components of a scientific research
proposal. Characteristics of a good proposal.
Common challenges and errors in proposal preparation.
Activity-

1. Quiz competition on types of research in microbiology.

2. Discussion of research proposal formation.

3. Online Visit to different Central funding agencies for research

grants and their desirables.
4. Demonstration of scientific project writing.

18

11

Selection of research lab and research topic: Students should first select a
lab wherein they would like to pursue their dissertation. The supervisor
or senior researchers should be able to help the students to read papers in
the areas of interest of the lab and help them select a topic for their
project. The topic of the research should be hypothesis driven. Review of
literature: Students should engage in systematic and critical review of
appropriate and relevant information sources and appropriately apply
qualitative and/or quantitative evaluation processes to original data;
keeping in mind ethical standards of conduct in the collection and
evaluation of data and other resources.

Activity-
1. Collection of papers of interest and selection of topic for project.
2. Comparative discussion of systematic and critical review.
3. Write short note on ethical standards in collection and evaluation
of data.

18

111

Writing Research Proposal: With the help of the senior researchers,
students should be able to discuss the research questions, goals,
approach, methodology, data collection, etc. Students should be able to
construct a logical outline for the project including analysis steps and
expected outcomes and prepare a complete proposal in scientific
proposal format for dissertation.
Activity-

1. Collection of papers of interest and selection of topic for project.

2. Comparative discussion of systematicand critical review.

3. Write short note on ethical standards in collection and evaluation

of data.

18

10%

Poster Presentation: Students will have to present the topic of their
project proposal after few months of their selection of the topic. They
should be able to explain the novelty and importance of their research

18
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topic.
Activity-
1. Write on different skills of poster presentation.
2. Poster presentation of research proposal on selected topic in
conferences.
3. Discussion and Flow diagram for poster preparation

Oral Presentation: At the end of their project, presentation will have to
be given by the students to explain work done by them in detail. Along
with summarizing their findings they should also be able to discuss the
future expected outcome of their work.
Activity-

1. Preparation of oral presentation on work done by the students.

2. Oral Presentation of project work Infront of external examiner.

3. Write and discuss the future aspects and outcomes of work done.

18

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Research Methodology: Methods and Techniques — C.R. Kothari

2. How to Write and Publish a Scientific Paper — Robert A. Day

3. Scientific Writing and Communication — Angelika Hofmann

4. Recent review articles from journals like Frontiers in Microbiology, Journal of Clinical
Microbiology, Microbiology Spectrum, etc.

5. Green, M. R. & Sambrook, J., Molecular Cloning: a Laboratory Manual. Cold Spring
Harbor, NY: Cold Spring Harbor Laboratory Press. 2012.

6. Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:

1.
2
3.
4. https://www.up.ac.za/media/shared/Legacy/HS%20Res%200ftice/SHSPH/protocolw

https://archive.nptel.ac.in/courses/110/105/110105091/

. https://archive.nptel.ac.in/courses/121/106/121106007/

https://dsrs.ksu.edu.sa/sites/dsrs.ksu.edu.sa/files/imce_images/d. rjmnd_1.pdf

riting.zp38083.pdf
https://www.purdue.edu/discoverypark/duri/sessions/Effective-Poster-
Presentations.pdf

https://www.unh.edu/undergrad-research/sites/default/files/media/2022-07/oral-

presentation-guide.pdf

http//www.mphindigranthacademy.org

Page 84 of 91




Part D: Assessment and Evaluation (Theory)

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40
University Exam (UE): 60
Time: 03.00 Hours
Internal Assessment: Class Test 20
Continuous Comprehensive Assignment/Presentation 20
Evaluation (CCE)
Total 40
Section (A): Three Very Short 03x02=06
External Assessment: Questions (50 Words Each)
University Exam Section (B): Four Short 04 x 08 =32
Questions (200 Words Each)
Section (C): Two Long 02x11=22
Questions (500 Words Each)
Total 60
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Part A: Introduction

Program- Class: M.Sc. Year: 11 Semester: 111 Session: 2025-2026

Subject: Microbiology

1 | Course Code

PC-32

2 | Course Title

Lab Work for Project Proposal preparation & Presentation
(Practical-II)

3 | Course Type

Core Course

4 | Pre-requisite
(If any)

To study this course a student must have had the subject B.Sc.
with Biology.

5 | Course Learning
outcomes (CLO)

COURSE OUTCOMES (COS)

The purpose of this course is to help students organize ideas, material
and objectives for their dissertation and to begin development of
communication skills and to prepare the students to present their topic
of research and explain its importance to their fellow classmates and
teachers.

1. Understand the structure, purpose, and essential components of a
scientific research proposal in microbiology.

2. Identify relevant research gaps through literature review and
formulate clear research problems, objectives, and hypotheses.

3. Design scientifically sound experimental methodologies, including
selection of appropriate  microbiological techniques and
instrumentation.

4. Develop complete, well-structured project proposals including
timelines and budgets, following proper scientific writing practices.

5. Demonstrate effective oral and visual communication skills through
proposal presentation and respond to peer and faculty evaluations.

6 Credit Value

4

7 Total Marks

Max. Marks: 40+60 Min. Passing Marks: 40
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Part B: Content of the Practical Course

Total numbers of Lectures (in hours per week): 8 hours per week/credit

Total Lectures: 120 hours

List of Practical

S e

10.

11

15.
16.
17.

Analysis of Sample Research Proposals

Study and critique published research proposals to identify structure and components.
Identification of Research Problems and Gap Analysis

Practice formulating microbiology research questions based on literature gaps.
Literature Search and Reference Management

Conduct literature searches using PubMed/Scopus and use reference tools like Zotero
or Mendeley.

Develop SMART objectives and hypotheses from selected microbiological topics.
Designing Experimental Methodology in Microbiology

Draft a basic experimental plan including sample selection, techniques, and controls.
Preparation of Budget and Timeline (Gantt Chart)

. Create a budget with justification and develop a project timeline using Gantt charts.
12.
13.
14.

Drafting a Full Project Proposal (Written Report)

Write a complete microbiology project proposal including all structural components.
Practice formatting citations and references using APA, Harvard, and Vancouver
styles.

Design effective PowerPoint or Canva presentations for research proposals.

Oral Presentation of Proposal and Peer Review

Deliver oral presentation of proposal followed by peer feedback and discussion.

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Research Methodology: Methods and Techniques — C.R. Kothari

2. How to Write and Publish a Scientific Paper — Robert A. Day

3. Scientific Writing and Communication — Angelika Hofmann

4. Recent review articles from journals like Frontiers in Microbiology, Journal of Clinical
Microbiology, Microbiology Spectrum, etc.

5. Green, M. R. & Sambrook, J., Molecular Cloning: a Laboratory Manual. Cold Spring
Harbor, NY: Cold Spring Harbor Laboratory Press. 2012.

6. Books published by M.P. Hindi Granth Academy, Bhopal.

Suggested equivalent online courses:

1.

2
3.
4

https://archive.nptel.ac.in/courses/110/105/110105091/

. https://archive.nptel.ac.in/courses/121/106/121106007/

https://dsrs.ksu.edu.sa/sites/dsrs.ksu.edu.sa/files/imce_images/d. rjmnd_1.pdf

. https://www.up.ac.za/media/shared/Legacy/HS%20Res%200ffice/SHSPH/protocolw

riting.zp38083.pdf
https://www.purdue.edu/discoverypark/duri/sessions/Effective-Poster-
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Presentations.pdf

6. https://www.unh.edu/undergrad-research/sites/default/files/media/2022-07/oral-

presentation-guide.pdf

7. http//www.mphindigranthacademy.org

Part D - Assessment and Evaluation (Practical)

Scheme of Practical Examination: -

Max. Marks: 40 +60 =100

Internal Assessment

Max. Marks-40

Class Interaction 10
Quiz 10
Seminar 10
Assignments  (Charts, Rural Service, Technology 10

Dissemination/ Excursion/ Lab Visit/Industrial Training

External Assessment

Max. Marks-60

Major experiment 10
Minor Experiment-1 10
Minor Experiment-2 10
Spotting 10
Viva-Voce 10
Practical Record 10

Note: There will be a Seminar of 2 credits in Third Semester, of which
topics, may be taken from the syllabus of CC-31 and CC-32
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M. Sc. Microbiology, IV Semester

S.No. Course Title Credits Max. Min.
Code
Project /Dissertation work 12 120 48
1. (Six months) in the form of
small thesis
Presentation  of  project/ 08 100 40
2. Dissertation work
Comprehensive  Viva-Voce 02 30 12
of project / Dissertation work
Total 22 250 100

Note: As per ordinance of PG program NEP 2020 the Minimum passing marks are 40% of

the Maximum marks.

Semester IV of Option-2- Research thesis/Project of 22 credits will be
perform by the students under the mentorship of 90 working days
duration. The topics of the dissertation with synopsis will be decided by the

Departmental Research Advisory Committee (DRAC).
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Scheme for M.Sc. Microbiology NEP 2020

Option -3: Only Research Work

(Applicable to the UTDs/Colleges having research centres recognised by the
University)

Second year:
M.Sc. Microbiology-III and IV Semester

S.No. Year/ Title Credits | Max | Min.
Semester
1. Project Preparation 8 100 40
2. SEM III Synopsis preparation 8 100 40
3. Presentation 6 50 20
Total 22 250 | 100
1. Project /Dissertation work (Six months) 12 120 48

in the form of small thesis based upon
the topic related to the M.Sc.
SEM IV | Microbiology syllabus .

2. Presentation of project/ Dissertation 08 100 40
work.
3. Comprehensive Viva-Voce of Project / 02 30 12
Dissertation work.
Total 22 250 | 100

Note: As per ordinance of PG program NEP 2020 the Minimum passing marks are 40% of
the Maximum marks.
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Option-3 Only Research Work

(Applicable to the UTDs/Colleges having research centers recognized by the University)

The students of Semester- III and IV will perform the Research thesis/
Research project/ Patent of 22 credits each as per the Ordinance of PG
program NEP 2020 and Governed by the prevailing internship
guideline/dissertation guideline of Directorate of Higher Education/
University/HEIs.

The topics of the dissertation with synopsis will be decided by the
Departmental Research Advisory Committee (DRAC).
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4 | qd-3ruen(@ie | 39 UIGUHH Bl 3T B & o7y B & UM Siid faw faw
CIE)) P 1Y ST AT SIS B
5 | UTeUhH TG | 39 UTSd%HH &I 33T S Bl YehHUI, UaREM JUe, UfaRer
& yfumH gfafeear, Ueiom, tdiaial, sifdideaRiad], TR Ufaven
cea.sn,) fag SR WufaRem, 39& o3 3R Tefdd ufaren fAeR 3R
STl & IR A gHgH H 94H S B
t.ud. st
ST B! SR 3R SHASAUIRCH &I T T1eu|
1. TehHUl, UtoH, Tdtaret, THTEE 3R uforem ufafsar &
TR H O |
2. YR HfaRen g, SR ufcRem fase iR wforen
HH! I BT THL |
6| wiscqw 6
7 A 3D YD 3P: 40460 | <FAGH ST 3ih: 40
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YT oft: groushd &1 fauyg-avg

IRAT D1 Hel AT (Ul FTg ©el Hy: 6 °e ufd wrg/dhiee
%l HRA: 90 °e

fawa/=id®

CARECI|

JRMUST ¥ ard, Y fhRul gRT IWMUBH BT IHAT| YddR Bl
qrTe | uferer Ay Soid iR 3ifsfd ufeken & gew: uferen
yfafrarel & deagol siT 3R FINEE, Re IR HSHIS
ufafehard; e Uga RATH (PRR) 3R IO Tag ATUMGH
UcH (PAMP); SRR, JoiH, ADCC, Td aRUT TIEH, SFHwId UfeRe
gfaforar; Tge R ufore, ufarer e iR 39 ufoms; e -
TR, 399, T, Tl Hee |
SHANGIgR: eseiel @) 1 Waar, weiet & faftm af,
dare! & diet & Rigia, fafauar, tdare! fafauar & smufas =,
NP . N
TAoH-udlarel gevanr, ovl-fafm
Tfafaf-

1. TS Celaial IR Tl 9T |

2. TASH-UAEIE! SNaRH R SYUIRG SRESHUIRe® W e

AT

3. TiaTeEt fafqydr SR gA: Taioie Ueiare! R uei |

4. Taftr IRIGSTRd ¢e & UGRM & e GdYadrol od &1 GRT|

18

RE YUITel AR 3R dobfeds An, ufaren ufafesar # e @t
W-éﬁw,mﬂaﬁh&ﬂeﬁ?méﬁuﬁmﬁ?&mwﬁ

%E‘r Hirddr uRER, & SR o IR R T T U5,
ﬂ@ﬁ RO PIicid, 9-3d RAR Hcd| SeiRicd HIRGNY
3R T PRI
yfoRen Hadt ufafang: aﬁﬁmnmqﬁkuﬁm gfcrRer
gfaferar # IeR Icea”M - TeIoH UgaH iR UKfd, Azl
mﬂ%&aﬁ Sfforidg-T=ierd, ufaRen-faRiet A 3R TeH|

1. iR ufafehar § IR &I YHHT IR d1E TR HRAT|
2. Q@Hsﬁ?&maﬁgmﬁaﬂmﬁq‘rw IRHR GRT I S I8
SRl HIAHH O ad] |

3. ToR fexel-puifefaferd ®ircaq &1 Algd STl

18

gyt ok fib
4 3R STIRTHS VPV, FRGAIS BRI RigH iR 31 fAaM,
dFb-uftha iR fAfepg derexu, ¥yl sita & A%, dF & w0 d

18
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AP, T JaNe daeR Ao, Ridfes s A ok

J9gHe T, IWAT b, SHEASHURCE: SMGAUU i,

TeARH, Uit

UClaret fafdyar &1 sfufds o7, CCHEIS! Seiaie, A

Qﬁ;ﬁ:ﬁmﬁmﬁvqﬁw&qﬁmﬁmﬂ&mm
&la’;réﬂm

1. WWW%HQH%NWWWH
2. faftrs IrTl & fore SepTahRu IR ISR g§RT I o 35 fafvd
PHRIHH! TR YR

3. GdleTe! SOttt oR A1 g

TehTHS Toic] BT Ul T & (o8 SRATSTINRCRT: Hddh, S,
IR IR TS, $E (GT6ID IR IR-T1qp) 3R wyfRe A

W@WI

1, m%m%mamaamaw
2. gmﬁﬁﬂﬁmaﬁﬁwﬂm/waﬁ?ﬁiww$ﬁa

18

mmm Wgﬁwn@wﬁtﬂ Rrgfd iR
YN |

cl, ‘E'g*-ij\"IIOQ'IIIC‘I (‘Idp"IIOb RFA 3R

SFTANTI

fafdbay AHiaaa Cleiel: Rigid ok oy, Gfae ufafean
TMNYF GREANRCHNEY R FRANRIC), T Fadh Cldh-aacy,
Sy, Ridfew tpss|

nfafafdr-

1. SIS a1 & UG & o Aes TRIRTRITET &1 SR

2. Fafeaita giHIe tdlara! iR Uy |

3. FHIfRRID ! & RIGId IR 91 R &

18
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HTT HY: FE & HHe=

" &P, o s, o=y Tameq

T T8 ARTHT:

1. IAIGHRCT (7d1 UWHRU) SIUH &, Suad! feHlgwd! iR Ud. |RR, 2012,
ST B TS U, Jalah |

2. TIBIRGT (4a1 TXHR0N): BT AIUe 3R O3 dide, 2011 S fad T8 | STalh it
& Rrgid @fETR) (53t TN, THTH FHla iR SIUd ear, W Ui |

3. FAHPd TG & IS YR TS, Slud. faferawy, siRuw. =4, ot
TTe; faferam g-iiq Afsed 9o fafies |

4. TR NG {p IRABARE (2997 TR0 RSP WY, SW SR, Tl dmal,
diesyg ASAd 3R U a8 | 2012, HHUT g U

5. HEdhd E1 & [T TGRS &1 UTedqRad (641 TXHRUN) SITH argaad, T
NHART 3R & dTARA 2011, S0t AfSHA Tfed=r, 78 T |

6. Dfdcrd TGRS, Rgid 3R db-ie (47 TIHRU) HI1Y I 3R T qh
GRT TUTfGd, 1994, el gHaRict U |

7. TRAIBER fafidle sereds Regel (59 TWhu) SRY 814 (HRIW T,
2011, faftieic faferny U fafedhy, dieed aqqar|

8. SIFIH (337 TXHRUN) T 513, faai-forg U |

9. I 3R UMD ST (51 TeHRUT) RIS BTy, Grmﬁ?rqgwﬁ«riﬁ%gl

10. 9 &I 3fTUifde Gﬂaﬁﬂﬁ (591 TIDHR) S 3edcy, TS S, SferdH
T3, HTIEA X, B Jaey, Hiex deeR | RS ey Ui

11. MUIAH HIRABT SHAfAFH, (691 TN 814 AMSY, IS Tb, Uid AT,
for U R, Wi HRR, Bg i, Wie, ARY RIRw! 3R o SHd | S&gud
T IE UHIRH

12.forears, 0. th, /e, T, R, TH.S&Y, SRS , UEdT S, faar g |

13.303¢, S.UH, WR™A SEgAIqin, 9ai IAWBRUN (1997), KIHAd WISCihd,
HTeThlS, g |

14. B, . SR, TRRT YBRU| (1997), Wi, SY.T4,, SHaqhis |

15.7¢, O, WAhS, TH, 5=, U, iR 37, ST, et SHGIST (8a1 BN |
N e SR SR Toh e | 2018

16. %99, TH. 3R dIR, A, Sd & FHEEEST (9af B0 | TRAS 29|
20161

17.g9, 3R, -IeF AHIAdr- Th e DD A STRIGN- |
SRS UfeT=R fearit 20221

18.19.Y. 3l Uy 3rab1aHl, HIUT gRI Uh1RId G |
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Y Y AU SATTATS UTSTHH:

1. https://ebooks.inflibnet.ac.in/biocp16/chapter/types-of-immunity-innate-and-
acquired/
2. https://www.jsscacs.edu.in/sites/default/files/Department%20Files/3.%20lmmunoglob
ulins.pdf
3. https://rnlkwc.ac.in/pdf/study-
material/zoology/Hybridoma%20Technology%20&%20Monoclonal%20Antibody.pdf
4. https://archive.nptel.ac.in/content/storage2/courses/102103038/download/module2.
pdf
5. https://www.researchgate.net/publication/316209197_Monoclonal_antibodies_A_revi
ew_of therapeutic_applications_and_future_prospects
6. https://www.pvpsiddhartha.ac.in/dep_it/lecture%20notes/LSFE/Unit-
V%20Recombinant%20DNA%20technology.pdf
7. http//www.mphindigranthacademy.org.
YT EY: 3ha 3R e (Rigia)
3{iYHaH 3{b: 100
qdd UG Jedidh (Hs): 40
fyyfaamer wen @3): 60
H9Y: 03.00 °
3fiaRe gedidh: DHET TRI&0T 20
qdd IS Jedidh (Ss) Tter 20
Y& 40
CINE G TS (T): 3ifcl g Uy 03 x 02 = 06
fayfaamera uie (TP 50 )
GE (@) : T UY (AP 200 Tsq) | 04 x 08 = 32
TS (M) : A UY (TP 500 [eg) | 02x 11 = 22
Pd 60

ic: UYH AE | 2 fee &1 AMEAR g, s faug dRf-31807 Fefi-32 &
Ureushy ¥ e o goa 21
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YT € U=y

SRPH | DT TATEAL | au: U qd | F: 2025-2026
fawa: gga sitq fagm=

UTSaehH His Uidt-31

e Miw SR 3R SRS a & fore yarm=irer &rd
(Afeewd-)

UTSusH H1 PR A

UPR

qd-3uen@ie | 59 Urea®d &1 Uy $1 & (T BT & U Siig fagm=

PIS) fawg & 1y SreaRft g1 smawys gl

UTeTshH UG | ST UTSdshH &1 I3 ST ! TehHUT, TR YuIal, UfaRam

& ufvome gfaferan, Tdio, Teis!, sifadide=iadr, TaRgur ufarer fagme

&ua.si) 3R TufeRel, 39& o7 3R Tafdd uferen f[AeR R diwfal &

IR H gHeH § 9&H ST B

...
ST B! SR 3R SHASAURCH &I T 1Tl
1. Hepwur, T, TSN, TrTeRl ok ufaran ufdfsar &
IR A THI
2. JARMU UfcRef fam, SR UfeRe fagm oik uforen ot
AT Y T |

4

oo 3P

SAfUFHaT 3idh: 40460 | gAqH ITIUT 3(h: 40
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YT &t: Hera o 3t favg-avg

RAT D1 Pl AT (Ul FTg ©el Hy: 8 °e ufd Twrg/dhiee
% ARAM: 120 Hc

maﬁ'ﬂ?ﬁ:
1. IFaRI &1 99, TN &1 daRl, AHTH0N R G T8, TRH GUFHIUN 3R
YSRUI & Rid |
2. gferan fafd gRT et erser|
3. SO0 (ST, SRIAI-SAae b RN 3R Iead 3! fSTge |
4. R FyRor gdiemn|
5. e 3 A ART AT IgY F 1gG T 3T 3R Yoo
6. SEAISICT, Slesdic UR&un|
7. T ST gRT g IaTgcy $i Yad JR UgdH |
8. SRICH fafel gRT DTS BT GYFHIUI|
9. T Tl o BTN 3R 3 SHIAMISIARM &1 HeRH |
10. TP Id-8T3U® GRT AFIFIfGER HIRABISH BT JUTHRUT 3R ITh] HRNISaLH |
11. TdRYTe &1 UGH|
12. THUHITYH &1 YaRiH.

HTT HY: WE & FHe=

UTed Rae, JeH 1, ora Tareq

AT UTST |THAT:

1. SRNGIERS (7d1 YwHRON) JTH &, Suad! ferdasid! SR Ud. ®RR, 2012,
ST WiHA U8 Hu, =gaid |

2. SAIGHEK] (491 TN I dWe 3R i qWe, 2011 W fad TS T4
TG & Rigid (@FTR) (597 TBR0N), THIA Sl 3R Sied A&, Feea
DT |

3. FHEd TGRS & JFHG AYUR: TS, Sl.ud. faferawy, siRuw. =4, ot
AT fafergm g-ee Afewa 9o fafies |

4. TR R 3ifh TGRS (2981 BN RSP R, I d8R, Tl Pal,
dlesy Wsad 3R dT aga | 2012, AHT g ol

5. OfEdhd BE1 & [T TGRS &1 UTedqRad (641 TXHRN) SITH arjaaH, T
MFURY 3R & ATARA 2011, 9 AfSH ufeT=rd, 78 |

6. Ufdehrd IAIBAR, Rigia 3R do-id (4df TN H1Y I SR S i
SRT TUTfed, 1994, Shfsre gaRict 9|

7. I faftmdic smecs Rage" (5ai Wm0l 3RT 81 (@RI TfSew),
2011, farftieTe faferny Ts fafehy, dieed @R |

8. S (337 THRUN) ST §i13, fadl-fory U= |

9. I 3R 3MMUIfdes Safag (5af TEH0N) RIS BT, S 3 TS I fafies|
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1o©aaﬁra{wﬁaﬁﬁﬂaﬁsrm saTWUDagrac—d—éﬂ TSR ST, Sfferd
T, HIfEA X, DY ey, Ulex dreex | MRS AT Ui

11. 3MUAH HIRNHT SHAfGAM, (691 TXHIUN) BIA AMSY, TS Tb, Uid AR,
foh T IR, Aid HIRR, Tg df. Wole, ANY TRIW®! IR S M| S&Ud
THIEH UHIRH

12.forears, & th, /e, T, BR, TH.3&Y, SRS , UgdT S, faar g |

13.308¢, AR.UH, TR FrgAdrl, 9a TWhRUl (1997), Kihdd ASiehe,
STRTBTS, I |

14. a1, . ST, TRIRT AWBT| (1997), IHH, =Y. T, HFBIS |

15.7¢, o, WAhle, TH, 5=, 0. 3R 3fiaF, ST, et SHQIST (8a1 BN |
N He SR 8T TIhRH | 2018

16. %Y, TH. 3R dIR, I, Sd & FgAEEES! (9af B0 | TRAS 29|
2016

17. 9.9 ) Ty Srepram, HiuTd gRT TR T |

Y Y AU SATTATS UTSTHH:

1. https://ebooks.inflibnet.ac.in/biocp16/chapter/types-of-immunity-innate-and-
acquired/

2. https://www.jsscacs.edu.in/sites/default/files/Department%20Files/3.%20lmmu
noglobulins.pdf

3. https://rnlkwc.ac.in/pdf/study-
material/zoology/Hybridoma%20Technology%20&8%20Monoclonal%20Antibo

dy.pdf
4. https://archive.nptel.ac.in/content/storage2/courses/102103038/download/m

odule?.pdf
5. https://www.researchgate.net/publication/316209197 Monoclonal antibodies

A review of therapeutic applications and future prospects

6. https://www.pvpsiddhartha.ac.in/dep it/lecture%20notes/LSFE/Unit-
V%20Recombinant%20DNA%20technology.pdf

7. http//www.mphindigranthacademy.org.
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YR 8} - e 3R geaied (Afeesa)
YIRS Ute &1 aieT: SffHdH 3iP: 40 +60
=100
3R et SfHay 3ib: -40
D& JEHIRTAT 10
TR 10
IAR 10
T @K, uHu Ja, Welet 10
TR/ Y HUT/ SR YHUT/3Nenfies ufRreror
I GICE SfirPpaH 3i®F-60
PERCReDIT| 10
Y TANT-1 10
Y TART-2 10
e 10
A adten 10
HTAEING NPpis 10
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‘J-I'I'ITE:W

PHAPH | DT TITI. L. qu: II U : qdT | TH: 2025-2026
fawa: gea oita fagm
UToUshH Dls Hidt-32
reg®d H® TUIfA® Sitg a9 3R U: Ao SieT Meniirat
R DRI
Uregsd &1 ST UTSahH
THR
qd-uen@ie | 59 B BT AT B & ¢ B9 & U ofig faga &
PI9) 1y Sy fawy gi=m =nfgu|
Urogdhd G- | 39 UIGdHH &1 3= B Pl AU Sitd fagq 3R T
& ufumy TJaoie IeT WEfel & ot e sk oifdw
GIRUGEE D) ST/ H 37 SN & URfed S g
GIAG RS
YD & R H W, BEA B
1. 3Ufd® Sfid fag@ &R qA: daeie SitAT WRIf!
(SRSITAT WfTDT) T IUTNT B 9 aTell TF dh-1b! 3R
AL S TolsH B JHY AT
2. FANT XU & FHeHT 3R e a1fe |
3. ST & foT STT 3rgehHUT fafidl & aR H & |
4. 3R-STT WSB! & SIHANT & SR J S |
5. 3{TUIfde Shd fag SR g Taioieh ST Wit & Hofed
Sifas I 3R HY, e SR gar Ie & fog Sial &
SRR TR H 3HS SR ¥ Ul g1 =1feu|
6. 3T Sitq fagm iR 3afies gofifafT & araeiRe &
1Y, BE Bl A ST & -1 Faiferd S Wit
3T § wde o H YerH g1 e T
Pfse gea 6
oA 3P ATUBAH 3F: 40460 | <TAGH ST 3(h: 40
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YT ot: UToushd &1 faud-avg

IRAT D1 Pl AT (Ul FTg ©el Hy: 6 °e ufd Twrg/dhiee
$d IARAM: 90 °e

fawa/=id®

@ G

dal & 3fupef SR WRATISH Pt IR TIERG At B Ui
AR AR & ¥U T ST, Jfdddh TRIS & IR I
3R STYR AT, S i d TR, SIEY & fafia &4, faas
RIS W1 &l fRR 1A dIed 9, YWR hlscs SIUAT, SITAT o 1],
ITT &1 T 3R fAmdiaxur| Eed 3R Hic ab, RTAT Bt
AT

sﬁwqﬁ?ﬁr Wmﬁwﬁﬁw Siet ufdpfd &
USEH SR UIeH, lipld & Atew, tibRdics ik goRafed
gfawfa F, Sﬁwm&ﬁ?mﬂ¢$®||ﬂ Iey, ST
gfefait Te xeR@d | e § ufadia, Rad gfe e |

Tfafafer-

1. ST TR, ST I/ IR PSS SITAT R AlSd §M

2. 3RTY & UHRI R A1C §AT

3. MidiAfe® 3R gopiaifes Sy ufdsia R 7=l

4. Qi 3R SFeR] ¥ STU &1 239 3R YR |

18

gfdera; Woikaied 3R gohiaey d ufdas &1 o, WeRaliee
3R g SRTAY YIRS P X1 e'ﬁ? o, THIER 3R
TBRR, IRP 3R THARA! & U A Ufdeaad HR®, Ufdead-
ARV, IR IR GG, PR WRET @1 YW, e @l
fafrgaa

yfaeRa & d1¢ &I Ufhad: 8- 3R Ufdeiad & o1 & Iy,
F3IRTATY, RIRTATY 3R THIARTAY (5' BT, 3' UrehiusfHawe oiR
AR &t ufdaes & a1g 3t Ulehd], THSRUAY URATY] TRl &
A T PIRABT g7 | YdIed 8idT 8, IRTEAY JUTe: RTINS
3R THSIRTAY, T 3RTAT, Ufdeka & &I &1 S fafaadH,
USSH & ™0 H 3RTAL- S|

Tfafafer-

1, mﬁmﬁm$aﬁmaﬁm|

2. 3RUAT YUTEH 3R URE - Ifoh R Wieharsfi IR TRl |

18

&naamaﬁ:c; &naamm I foRIvan, RS His &t
][redl, 0|I®IQ1 HI‘{OI?Q'LI"II J-II‘ic‘.lcbll"{;qﬁ &naa'mﬁgl

Hﬂaﬁzmaﬁ?mﬁ&mammﬂWﬁ?
I, 3dIe &1 faHgEd, 3RTAT HfRRAT, Tariifcd iy
3R ofgdre, sEiRar # FoR ufifea, R IssNHa UiiieRs
IIAYUT|  SATGITR Ufhamd: SaTGR J=NeH, URdgH, dg, U |
WA aedier, Rud uRebed1 SiuHT arsfén md difess: S
R, =i TR, gfcreg-e+-gfore iR oy At |

18
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Tfafafi-

1. A9 URH I TR 1|
2.@waﬁﬁﬂmﬁﬁﬁw$mﬁqa&tﬁwmaﬁ|
3. MibRAeT § cigaw-d AdoH TR TRl |

T: TGN SUT WD (ARSI &1 URTT 3R IUSRU: Y
AT H SHRSICT BT WHIG; ITIARID SolIRT TN 6 o fore =
RIS, Tfady USHgfaasry iR fHusay; e fofle, aa-a
Talrsy, € 4 ST TR, Uldigfdadicgs foeel, &Rk wikdhe;
DI 3R sie T8 ferm, fefard; Tse; grmieaiRe 2fefi; S o
qafenT: e oiaaeE, Ysu ugfi, Asaiyd ok R-3¥fsAedf i,
BT B ST, cfah, afamrued ofR R ufdh ofk Prart
TR0, TR 3 Ui AHR01 AT SR sifiafad daer: A
AT & T 9164, daeR & ©U # WIS, SaciRaithd, HiwTs 3R
BoIfis, Ul daer, Th-thaeR 3NUTRd dder, daer & =0 H Ui 3R ugy
qrRY, dde} & TU W HEAA URE (YAC, BAC, PAC 3R MAC daR),
3ffieafad daex - UHIeR 3R ifiiad diic BT YA, SHAaRRY 3R
fOfrar daer Ried, OY SMeTiRd d9er, 99 & ®U J Ti 3R Ri, dRe
Jaex, TSR 3R Yed daex |

Tfafafer-

1. Repiftarc ST cHIAmN (3RS & UG R AlSd TR
BT

2. BRIV ddh-te] TR ¢ dUR AT

3. FAT 3R ORI daex TR YHRI|

18

YRR3R dab-teh: TRISR & RIgia: USHR fSug; YAReTd ToTsHi Bt
8T, SITU Uielie; TRit3R & TR, URiISR Idral &t Faif=; -
Jaex; Y AfeT tomgm; dflemR enetivd wrze falky Iafads;
ufads e & URISIR; a”RA SR dIRad Ugdr,; SrIHHu
do-iip: Srgprvl fafeel, GemsAfes SieTw srgAn; ST
{IHILIHOh SHJhHUT; %dtlllﬂd @W S{JhHUT; 31R'\"Ik S{JhHUT;

HT IS IV ARG UgeT:

WewiH| ol SiHH - Syl AR BRTEE S @ Tfer
fagwon, S i, ﬁﬁré@aﬁ?waﬁm%ﬁxﬁwwﬁ%wuﬁﬁ:hﬁw
3R Tifeanfiey & SIIuENTI S AEARFT SR SiFM Tuted ddb-id:
oIt WIS 1 Rigid SR SO, S WIETIRIT doh-dh; siRNA BT
UR=Y; siRNA dd-ildh: HISh! RNA; siRNA ddex &1 Ao ofiF
Frepaae 3R o AR

TSI - S WARATE; S AediamRur; SRS 3R Aid-3MT3T g
&1 fmfor ﬁﬂm F iR RS T TRl IR AN SR o9
& 1Y fohquR- HY GRT S |Ure |

Tfafafi-

1. foftrer vravTeesit @1 GRT #Rep faftd R & it 3R, WR
x|

2. SR UIH /S Ha169 TR SHUART IR GHiR |

18
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HTT HY: HE & FHe=

UTed Rae, JeY 1, ora Treq

T T ARTHT:

6.

7

. g SN SR UTSSHe TS (2009)1 Sa M- IafRie wifa @1

AN | TRIfIR Uhsffes U, gua|
S LT, o9 a7 SR Sy fazawur (6af Sy fad-sidbad,
Jdi% 1 20101
Jlegd S8, T ORE BR ST o=, SiHY U8 Trmgel, dics fBIT gTeR
deRes U9 (feaueETa) | 20091
ORI, Tt iR fg, SR, SiH 3R 3R SiHIbed & Rigid (7at
TR | ATee, THT: SAdHad YHIRIS | 2006 |
UH, TH.MR. 3R JAgH, ol 3AMUAH FA-1T: Th YNl A3 | DIes
ST BTeR, TATR: Dics fOHT gTeR daRes! U1 2012
3IehTHI, IS5, SITAT TRNFTDT: 3fGYd PIC | GIHBIC TbsiHeb UH| 2001.
7.y, fgdl Uy srredt, HIuTe gRT UbIRId Y |

Y Y AU SATTATS UTSTHH:

PwWwbh=

8.
9.

https://archive.nptel.ac.in/courses/102/103/102103013/
https://www.ekac.in/online/attendence/classnotes/files/1719553816.pdf
https://www.gacbe.ac.in/pdf/ematerial/18MZ023C-U5.pdf
https://www.lachoomemorial.org/pdf/study material/course/BSBT212%20PTM
%2020.03.2020%20DV.pdf
https://jiwaji.edu/pdf/ecourse/biochemistry/Genetic%20Code%20-
%20Evidence%208%20Properties.pdf
https://www.purdue.edu/postlab/wpcontent/uploads/PHRM836/108 transcript
ion-factors.pdf

https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp content/S001174BS/P001

199/M010865/ET/1479285858P4M30eTextSept21.pdf
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