Scheme for M.Sc. Microbiology NEP 2020

For 2 Year PG programme

Scheme B-1(For the course of science having major practicum components)

First Year
M.Sc. Microbiology I Semester
S.No. Course | Course Name Total Credit | End Semester Internal
Code Marks (s) Exam Marks Marks
Max. Min. Max. | Min.
1. CC-11 | Principles of 100 6 60 24 40 16
Microbiology
2. CC-12 | Microbial 100 6 60 24 40 16
Biochemistry and
Genetics
3. PC-11 Practical - | 100 4 60 24 40 16
4. PC-12 Practical — 11 100 4 60 24 40 16
5. Seminar 100 2 - - 100 40
Grand Total 500 22
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For 2- Year PG Programe

Part A: Introduction

Program-

Class: M.Sc. Year: 1 Semester: Ist Session: 2025-2026

Subject: Microbiology

1 | Course Code

CC-11

2 | Course Title

Principles of 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

microbiology with special emphasis on microbial (Bactria, Fungi

and virus) diversity, morphology, growth and nutrition; methods for

control of microbes and viruses.

CLO-

The students should be able to: -

1. Understand the general features and characteristics of microbes.

2. Know about the history of microbiology and microorganisms.

3. Identify major categories of microorganisms and analyze their
classification, diversity, and ubiquity;

4. Learn about general methods and techniques to isolate and
culture of microorganisms.

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

Ancient History of Microbiology from Atharva Veda, Contribution of
Risi Karva, Atri, Jamdagni and Agastya, origin and Prevalence of
germs. Nomenclature of germs in Vedas, their classification based on
Caraka,
Historical development and scope of Microbiology-Contribution of
scientists and spontaneous generation and germ theory, Classification
and identification of microorganisms, polyphasic taxonomy. Bergey's
Manual of determinative Bacteriology.
Activity
1. Discussion on ancient origin of Life in Vedas.
2. Slide preparation of microorganism from different environment.
3. Chart preparation on Biodiversity of pathogenic and non-
pathogenic microorganism.
4. Demonstration of Bergey’s, Manual of determinative
Bacteriology.

18

11

Techniques in Microbiology- Isolation, pure and enrichment culture,
staining procedure, physical & chemical sterilization methods, physical
and chemical agents- Antiseptics and disinfectants, Control of
Microorganisms by Narrow and broad-spectrum antibiotics, Antifungal
antibiotics, Preservation of bacterial cultures. Cultivation of bacteria-
aerobic, anaerobic, types of culture media.
Activity:

1. Demonstration of pasurization by visit to dairy industry.

2. Survey of antiseptics and disinfectants available in local market.

3. Preparation of chart of antifungal antibiotics with their

biochemical activity.

18

111

Morphology and ultrastructure of bacteria size, shape and arrangement,
structure and chemical composition and function of cell walls of Gram
positive and Gram negative bacteria; Structure, composition and function
of cell rnembrane, capsule; flagella, pilli, gas vesicles, cytoplasmic
matrix, reserve food materials; chromosomes, carboxysomes.
magnetosomes and phycobilisomes; nucleoid. Reproduction and
Recombination in bacteria. Nature and properties of spores: Bacterial
exo and endospores, Germination of spores. Antibiotic resistance
mechanisms and multiple drug resistance. Diversity of Microbes-
archaea, Photosynthetic bacteria and Cyanobacteria

18
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Activity:
1. Preparation of model of Gram positive and Gram negative cell
wall.
2. Comparative chart preparation of prokaryotic & Eukaryotic cells
3. Quiz of diversity of cyanobacteria and Photosynthetic activity.

0%

Current status of fungi; their classification with reference to Ainsworth;
General characters, somatic structure, asexual and sexual reproduction of
microbiologically important genera of Myxomycota, Mastigomycotina.
Zygornycotina, Ascomycotina, Basidiomycotina and Deuteromycotina;
Heterothallism; sex hormones in fungi; physiological specialization and
phylogeny of fungi. Parasexual life cycle; Symbiotic associations of
fungi with algae; Economic importance of fungi.
General characters of algae; classification of algae; Somatic structure,
asexual and sexual reproduction of Chlorophyceae, Phaeophyceae,
Bacillariophyceae and Rhodophyceae. Microbial ecology
General characteristics, structure, nomenclature and classification of
microbial, animal and plant viruses.
Disease symptomatology, transmission and diagnostic techniques of
animal and plant viruses. Bacteriophages: structural organization, lytic
and lysogenic cycle. Viroids, and virusoids. Prions and its diseases.
General characters of protozoans; Structure and reproduction in
protozoans:  Entamoeba,  Giardia,  Trichomonas, Leishmania,
Trypanosoma and Plasmodium, Paragonimus, Fasciola hepatica,
Schistosoma.
Activity-

1. Make tree chart of imported gene of fungi.

2. Collection of Symbiotic associations of fungi with algae from

forest.
3. Chart preparation of fresh water algae from marshy water bodies.

18

The definition of microbial growth, Growth in batch culture,
Mathematical representation of bacterial growth, Bacterial generation
time, Specific growth rate, Monoauxic, Diauxic and synchronized
growth curves, Measurement of microbial growth, Factors affecting
microbial growth. Brief account of growth in fungi, Culture collection
and maintenance of microbial cultures, Principles of microbial nutrition-
Chemoautotrophs, chemoheterotrophs, photoautotrophs and photo
heterotrophs.

Activity-

1. Chart making on Monoauxic, Diauxic and synchronized growth
curves,

2. Demonstrate of various methods of microbial growth
measurement.

18
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3. Visit to different microbial culture collection centre.

Part C : Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Tortora, Funke & Case. Microbiolory: An Introduction7th Edition. 2001

2. M.J.Pelczar, E.C.S. Chan, N.R. Krieg. Microbiology VI Edition: New York: McGraw-
Hill. 2001.

3. R. Y. Stainier, J. L. Ingraham, M. L. Wheelis and P.R. General Microbiolory: Painter.
Publisher: Macmillan.

4. Matthai, W., Berg, C.Y. & Black, J.G. Boston, MA: Microbiology, Principles and
Explorations: John Wiley & Son. 2005.

5. Willey, J.M., Sherwood, L., Woolverton, C.J., Prescott, LM. & Willey, J.M.,
Prescott’s . Microbiology: New York: McGraw-Hill. 2011.

6. Pommerville, J.C., Alcamo’s Jones and Bartlett Fundamentals of Microbiology
(10" Ed.): Learning. 2013.

7. Madigan, MT, Bender, K.S., Buckley, D.H., Sattley, W.M. & Stahl,
D.A.Biology of Microorganisms (15" Ed.): Brock Pearson/ Benjamin
Cummings. 2018.

8. Sequeira, M., Kapoor, K.K., Yadav, K.S. & Tauro, P.,An Introduction to
Microbiology (3™ Ed.): New Age International Publishers. 2019.

9. Relevant book published in Hindi Granth Academy.

10. Dubey R.C. & Maheshwari D.K., A Textbook of Microbiology, 5 edition S.
Chand Publishing, 2023.

11. H. D. Kumar, Daya Agricultural Biotechnology Publishing House, 2006

12. P.S. Bisen and Kavita Verma, Handbook of Microbiology, CBS publishers and
distributors Pvt Ltd 2021

13.B. D. Singh, Biotechnology, 4" Edition Kalyani Publishers, 2010.

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

Suggested equivalent online courses:

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

1. https://archive.nptel.ac.in/courses/102/103/102103015/
2. https://sirsyedcollege.ac.in/crm/public/uploads/download image/btK WEkbwIXh5

SANR LI SN S

8dyzfdvawoyegD9XbO.pdf
https://microbenotes.com/bacterial-sizes-shapes-arrangement/
https://rnlkwc.ac.in/pdf/study-material/physiology/Bacterial Cell Wall.pdf
https://journals.asm.org/doi/pdf/10.1128/microbiolspec.vmbf-0016-2015
https://lecture-notes.tiu.edu.iq/wp-content/uploads/2021/04/Lec-7-Antimicrob-
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10.

11.
12.

drug-resist.pdf
https://ocm.govtsciencecollegedurg.ac.in/Document/858 070732.pdf

uou.ac.in/lecturenotes/science/MSCBOT-17/Viruses (BOT-501) by Dr. Kirtika
Padalia.pdf

https://dspmuranchi.ac.in/pdf/Blog/Bacteriophages.pdf
https://vikramuniv.ac.in/files/wp-content/uploads/M_Sc Il _Sem-
_Viroids_Virusides_and Prions- Dr S_K Jain.pdf
https://mlsu.ac.in/econtents/4136_Unit%202%20Viroids,%20Prions.pdf
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: 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-11 and CC-12
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Part A: Introduction

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

Subject: Microbiology

1 | Course Code PC-11
2 | Course Title Lab work for Principles of Microbiology (Practical-I)
3 | Course Type Core Course

4 | Pre-requisite To study this course a student must have had the subject B.Sc. with

Biology.
(If any) 10708y

5 | Course Learning The objectives of this course are to introduce the field of

outcomes (CLO) | microbiology with special emphasis on microbial (Bactria, Fungi and

virus) diversity, morphology, growth and nutrition; methods for

control of microbes and viruses.

CLO

The students should be able to: -

1. Understand the general features and characteristics of microbes.

2. Know about the history of microbiology and microorganisms.

3. Identify major categories of microorganisms and analyze their
classification, diversity, and ubiquity;

4. Learn about general methods and techniques to isolate and culture
of microorganisms.

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 Practicals

1. Sterilization, disinfection and safety in microbiological laboratory.

2. Media Preparation for Cultivation of Microorganisms.

3. Isolation of bacteria in pure culture by streak plate method.

4. Study of colony and growth characteristics of some common bacteria.

5. Preparation of bacterial smear and Gram’s staining.

6. Enumeration of bacteria: standard plate count.

7. Growth—Factors affecting growth. Sporulation, Growth curve of bacteria in batch
culture.

8. Antimicrobial sensitivity test and demonstration of drug resistance.

9. Maintenance of stock cultures: slants, stabs and glycerol stock cultures

10. Determination of phenol coefficient of antimicrobial agents.

11. Determination of Minimum Inhibitory Concentration(MIC)

12.  Methods of isolation, purification and maintenance of microorganisms from different
environments (air, water, soil, milk and food).

13.  Enrichment culture technique—isolation of asymbiotic, symbiotic nitrogen fixing
bacteria.

14. Determination of viable and total number of cells.

15. Measurement of cell size. and spore germination in bacteria.

16. Protoplasts formation.

17. Inactivation of microorganisms by different mutagens. Production, isolation and
characterization of mutants. Determination of mutation rate.

18. Determination of soil microbial population; Soil microbial biomass; Decomposition
studies in soil, Soil enzymes; Study of rhizosphere effect.

Part C: Learning Resources
Text Books, Reference Books, Other resources
Suggested Readings:

1. Cappuccino, J.G., & Welsh, C., Microbiology: a Laboratory Manual.
Benjamin-Cummings Publishing Company. 2016.

2. Collins,C.H.,Lyne,P.M.,Grange,J.M.,&FalkinhamlIILJ.CollinsandLyne’sMic
robiological Methods (8™ Ed.). Arnolds. 2004.

3. Tille,P.M.,Bailey&Scott’sDiagnosticMicrobiology(14"Ed.).Elsevier.2017.
4. Kapoor,K.K.&Paroda,S.,ExperimentalSoilMicrobiology.CBSPublishers.2007.
Garg,F.C.,ExperimentalMicrobiology.CBSPublishers&Distributors.2005.

5. Tortora, Funke & Case. Microbiolory: An Introduction7th Edition. 2001

6. M.J.Pelczar, E.C.S. Chan, N.R. Krieg. Microbiology VI Edition: New York: McGraw-
Hill. 2001.

7. R.Y. Stainier, J. L. Ingraham, M. L. Wheelis and P.R. General Microbiolory: Painter.
Publisher: Macmillan.
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10.

11.

12.

13.
14.

15.
16.

17.
18.

Matthai, W., Berg, C.Y. & Black, J.G. Boston, MA: Microbiology, Principles and
Explorations: John Wiley & Son. 2005.

Willey, J.M., Sherwood, L., Woolverton, C.J., Prescott, L.M. & Willey, J.M., Prescott’s .
Microbiology: New York: McGraw-Hill. 2011.

Pommerville, J.C., Alcamo’s Jones and Bartlett Fundamentals of Microbiology (10
Ed.): Learning. 2013.

Madigan, MT, Bender, K.S., Buckley, D.H.,, Sattley, W.M. & Stahl,
D.A.,Biology of Microorganisms (15" Ed.): Brock Pearson/ Benjamin Cummings.
2018.

Sequeira, M., Kapoor, K.K., Yadav, K.S. & Tauro, P.,An Introduction to Microbiology
(3" Ed.): New Age International Publishers. 2019.

Relevant book published in Hindi Granth Academy.

Dubey R.C. & Maheshwari D.K., A Textbook of Microbiology, 5" edition S. Chand
Publishing, 2023.

H. D. Kumar, Daya Agricultural Biotechnology Publishing House, 2006

P.S. Bisen and Kavita Verma, Handbook of Microbiology, CBS publishers and
distributors Pvt Ltd 2021

B. D. Singh, Biotechnology, 4" Edition Kalyani Publishers, 2010.
Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:

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

AN ol

.

9e

9.
10. https://vikramuniv.ac.in/files/wp-content/uploads/M_Sc_II_Sem-

https://archive.nptel.ac.in/courses/102/103/102103015/
https://sirsyedcollege.ac.in/crm/public/uploads/download image/btK WFkbwIXh5
8dyzfdvqwoyegD9IXbO.pdf
https://microbenotes.com/bacterial-sizes-shapes-arrangement/
https://rnlkwc.ac.in/pdf/study-material/physiology/Bacterial Cell Wall.pdf
https://journals.asm.org/doi/pdf/10.1128/microbiolspec.vmbf-0016-2015
https://lecture-notes.tiu.edu.iq/wp-content/uploads/2021/04/Lec-7-Antimicrob-
drug-resist.pdf

https://ocm.govtsciencecollegedurg.ac.in/Document/858 070732.pdf
uou.ac.in/lecturenotes/science/MSCBOT-17/Viruses (BOT-501) by Dr. Kirtika

Padalia.pdf
https://dspmuranchi.ac.in/pdf/Blog/Bacteriophages.pdf

_Viroids_Virusides_and_Prions- Dr S_K_Jain.pdf

11. https://mlsu.ac.in/econtents/4136_Unit%202%20Viroids,%20Prions.pdf
12. http//www.mphindigranthacademy.org

Page 10 of 91




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: 1 Semester: I | Session: 2025-2026

Subject: Microbiology

1 | Course Code

CC-12

2 | Course Title

Microbial Biochemistry and Genetics

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):

Objectives of this course are to build the knowledge of biochemical

principles with a specific emphasis on different metabolic pathways

and microbial genetics.

Course content highlights the Biochemistry, metabolism and

genetics of microbes. Understand basic aspects of Bioenergetics and

metabolism of microbes.

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

1. Gain fundamental knowledge on structure, functions and
metabolism of biomolecules.

2. To understand the microbial genetics of microbes. Learn
about gene expression.

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 Universe-Cosmogony, God particle, Big Bang theory,
Atoms and Molecules in Vedic period. An introduction, General
structure and important features of carbohydrates, glycoproteins &
glycolipids. Metabolism of Carbohydrates-Glycolysis, Feeder
pathways, Citric acid cycle, Gluconeogenesis and their regulations,
Glycogen metabolism, reciprocal control of glycogen synthesis and
breakdown, Roles of epinephrine and glucagon and insulin in
glycogen metabolism; Starvation responses and insulin signalling.
Glyoxylate and Pentose phosphate pathways.
Activity

1. Discussion on chronological order of creation.

2. Chart formation on Glucose metabolism or Pentose

Phosphate pathways.
3. Model preparation of the DNA double helix structure

18

11

Definition and classification of lipids. Structure and functions of major
lipid  subclasses-  Acylglycerols,  Phospholipids,  Glycolipids,
Sphingolipids, Waxes, Terpenes and Sterols.
Fatty acids biosynthesis, degradation and their regulations, Hormone
trigger mobilization of stored triacylglycerol, Oxidation of fatty acids-
saturated (odd and even carbon) and unsaturated, Ketone bodies
synthesis. Biosynthesis of TAG, Phospholipids and Glycolipids.
Mevalonate pathway.
Activity

1. Chart preparation on major lipid subclasses.

2. Flow chart format of fatty acids degradation.

3. Demonstration and application of Mevalonate pathway.

18

111

Amino Acids- structure, classification and properties. Handerson
and Hasselbach equation for ionization of amino acids, Reverse
turns and Ramachandran plot.
Structure- function relationships in model proteins like, myoglobin,
hemoglobin, chymotrypsin etc.
A brief account of amino acid biosynthesis and degradation, Urea
cycle and its regulation. Chemical synthesis of peptides and small
proteins. Protein sequencing.
Activity-

1. Demonstration of Handerson and Hasselbach equation.

2. Compuation and Chart preparation of myoglobin,

hemoglobin, chymotrypsin etc.

18
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3. Quiz on protein sequencing.

0%

Enzymes as biocatalysts- Enzyme classification. Mechanism of enzyme
action- specificity, active site, activity unit and isozymes. Factors
affecting enzyrne efficiency, enzyme activators, coenzymes and
cofactors. Enzyme kinetics - Michaelis - Menton equation for simple
enzymes, determination of kinetic parameters, multi-step reactions and
rate limiting steps. Enzyme inhibition- reversible, irreversible,
competitive and noncompetitive. Allostersim- kinetic analysis of
allosteric enzymes, Principles of allosteric regulation.
Activity-

1. Discuss on enzyrne, coenzymes and cofactors.

2. Demonstration of allosteric regulation by model.

3. Online visualization of enzyme inhibition.

18

Fine structure of nucleic acid, DNA replication, DNA damage and
Repair pathways, Transcription-General Principles, basic apparatus and
types of RNA polyrnerases. Initiation, elongation and termination steps,
Maturation and processing of RNA: Methylation, cutting and trimming
of rRNA; capping, polyadenylation and splicing of mRNA, Basic
features of the genetic code, Wobble hypothesis, protein, synthesis;
steps, details of initiation, elongation and termination, Regulation of
gene expression: Operon concept, positive and negative regulation of lac
operon; catabolite repression, inducers and co-repressors, arabinose and
tryptophan operon. Biosynthesis and degradation of purines and
pyrimidines, Salvage pathway.
Activity-

1. Chart making on type of RNA polymerases.

2. Quiz on DNA damage and repair pathway.

3. Discussion of Salvage pathway.

18
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Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
1. Stryer, L., Biochemistry. (8" Ed.): New York: Freeman. 2015.
2. Nelson, D.L. & Cox, M.M. Lehninger, A.L. Principles of Biochemistry (7" Ed.):
Lehninger New York, NY: Worth. 2017.
3. Voet, D. & Voet, J.G.,Hoboken, NJ: J. Biochemistry (5" Ed.): Wiley & Sons.
4. Martin. P. A and Rodwell. V. M.D.W, Mayes. Harper's review of Biochemistry
5. B. Lewin. Gene VII.
6. P. K. Gupta. Genetics
7. B.D. Singh. Genetics
8. H.D. Kumar. Microbial Genetics
9. Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:

1. https://onlinecourses.nptel.ac.in/noc25_bt33/preview

2. https://www.coledavid.com/downloads/datadownloads/chapter 1 biomolecules.p
df

3. https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp content/S001174BS/P001202/

MO010962/ET/1526556203Module 23 ET.pdf

https://uw.pressbooks.pub/fmrbiochemistry/chapter/main-body-3/

https://ebooks.inflibnet.ac.in/biocp04/chapter/glycolysis/

https://egyankosh.ac.in/bitstream/123456789/75923/1/Unit-13.pdf

https://www.medschool.lsuhsc.edu/biochemistry/Courses/Biochemistry201/Desai/

Amino%20Acid%20Metabolism%201%2010-14-08.pdf

https://basu.org.in/wp-content/uploads/2020/06/Enzymes.pdf

9. https://biochem.du.ac.in/userfiles/downloads/Enzyme%?20Kinetics.pdf

10. https://ugemoocs.inflibnet.ac.in/assets/uploads/1/223/6898/et/1520031906060303

1212.pdf
11. https://rwu.pressbooks.pub/biol103/chapter/regulation-of-gene-expression/

A A

o

12. 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: 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-11 and CC-12
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Part A: Introduction

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

Subject: Microbiology

1 | Course Code

PC-12

2 | Course Title

Lab work for Microbial Biochemistry and Genetics (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):

Objectives of this course are to build the knowledge of biochemical

principles with a specific emphasis on different metabolic pathways

and microbial genetics.

Course content highlights the Biochemistry, metabolism and genetics

of microbes. Understand basic aspects of Bioenergetics and

metabolism of microbes.

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

1. Gain fundamental knowledge on structure, functions and

metabolism of biomolecules.

2. To understand the microbial genetics of microbes. Learn about

gene expression.

6 Credit Value

4

7 Total Marks

Max. Marks: 40+60 Max. Marks: 40+60
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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. Preparing various stock solutions and working solutions that will be needed for the
course.

2. To prepare an Acetic-Na Acetate Buffer and validate the Henderson-
Hasselbach equation.

3. To determine an unknown protein concentration by plotting a standard graph of
BSA using UV-Vis Spectrophotometer and validating Beer-Lambert’s Law.

4.  Separation of aliphatic, aromatic and polar amino acids by paper chromatography.

5. Separation of lipids by thin-layer chromatography.

6.  Purification and characterization of an enzyme from a natural/recombinant
source
(suchasAlkalinePhosphataseorLactateDehydrogenaseoranyenzymeofchoice).

7. Preparation of cell-free lysates

8. Ammonium Sulfate precipitation

9.  lon-exchange Chromatography

10.  Gel Filtration Chromatography

11.  Affinity Chromatography

12.  Dialysis of the purified protein solution against60%glycerol as a demonstration
of storage method.

13. Assessing the purity of samples from each step of purification by SDS-PAGE/
Gel Electrophoresis\

14.  Enzyme Kinetic Parameters: Km, Vmax and Kea.

15. Experimental verification that absorption at OD 260 is more for denatured
DNA as compared to native double stranded DNA. Reversal of the same
following DNA renaturation. Kinetics of DNA renaturation as a function of
DNA size.

16. Identification of an unknown sample as DNA, RNA or protein using

available laboratory tools.
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Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.
2.

A SIS IR N

11.

12.

13.

Stryer, L., Biochemistry. (8" Ed.): New York: Freeman. 2015.

Nelson, D.L. & Cox, M.M. Lehninger, A.L. Principles of Biochemistry (7" Ed.):
Lehninger New York, NY: Worth. 2017.

Voet, D. & Voet, ].G.,Hoboken, NJ: J. Biochemistry (5" Ed.): Wiley & Sons.

Martin. P. A and Rodwell. V. M.D.W, Mayes. Harper's review of Biochemistry

B. Lewin. Gene VII.

P. K. Gupta. Genetics

B.D. Singh. Genetics

H.D. Kumar. Microbial Genetics

Sawhney,S.K.&Singh,R., Introductory Practical
Biochemistry,NarosaPublishingHouse.20009.

. Plummer,D., An Introduction to Practical Biochemistry

(3"Ed.).McGrawHillEducation.2017.

Sadasivam, S., Biochemical ~Method (3™Ed.).New Age International
PvtLtdPublishers.2018.

Jayaraman, J., Laboratory Manual in Biochemistry. New Age International Private
Limited. 2011.

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

Suggested equivalent online courses:

1. https://onlinecourses.nptel.ac.in/noc25 bt33/preview

2. https://www.coledavid.com/downloads/datadownloads/chapter 1_biomolecules.p
df

3. https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp content/S001174BS/P001202/

MO010962/ET/1526556203Module 23 ET.pdf

https://uw.pressbooks.pub/fmrbiochemistry/chapter/main-body-3/

https://ebooks.inflibnet.ac.in/biocp04/chapter/glycolysis/

https://egyankosh.ac.in/bitstream/123456789/75923/1/Unit-13.pdf

https://www.medschool.lsuhsc.edu/biochemistry/Courses/Biochemistry201/Desai/

Amino%20Acid%20Metabolism%201%2010-14-08.pdf

8. https://basu.org.in/wp-content/uploads/2020/06/Enzymes.pdf

9. https://biochem.du.ac.in/userfiles/downloads/Enzyme%20Kinetics.pdf

10. https://ugecmoocs.inflibnet.ac.in/assets/uploads/1/223/6898/et/1520031906060303
1212.pdf

11. https://rwu.pressbooks.pub/bio103/chapter/regulation-of-gene-expression/

12. http//www.mphindigranthacademy.org

A S
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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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M.Sc. Microbiology, II Semester

S.No. Course Course Name Total Credit | End Semester Internal
Code Marks (s) Exam Marks Marks
Max. Min. | Max. | Min.
1. CC-21 | Bioinstrumentatio 100 6 60 24 40 16
n
2. CC-22 | Biostatistics and 100 6 60 24 40 16
Bioinformatics
3. PC-21 Practical — 1 100 4 60 24 40 16
4, PC-22 | Practical —1I 100 4 60 24 40 16
5. Value-added 100 2 - - 100 40
course (VAC)
from /MOOCS,
SWAYAM,
NPTEL (Microbial
Technology,
Quality Control,
Biosafety and
Bioethics.
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: 1 Semester: 11 Session: 2025-2026

Subject: Microbiology

Course Code

CC-21

Course Title

BIOINSTRUMENTATION

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

The objectives of this course are to teach basics of the new

outcomes (CLO) principles to students so as to appreciate current-day research tool-
kit better. This course is broad-based in nature encompassing
several new technologies that current experimental researchers are
employing to probe complex system biology questions in life-
sciences.
CLO-
The course contents of the course students should be able to: -
1. To learn history, theoretical basis and applications of latest
technologies in the advanced area of microbiology.
2. To gain fundamental knowledge about the light spectrum,
absorption, fluorescence, NMR, mass spectroscopy
3. To acquire knowledge on the different. Chromatographic
methods for the separation of biological products.
Credit Value 6
Total Marks Max. Marks: 40+60 Min. Passing Marks : 40

Page 22 of 91




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

Principles & applications of microscopy: light microscopy: bright field,
dark field, phase contrast, fluorescent microscopy, Flowcytometry,
Electron microscopy: transmission & Scanning, Confocal microscopy,
atomic force microscopy.
Activity-
1. Comparative Chart making on different types of microscope &
their application.
2. Lab visit for demonstration of Electron microscopy, Atomic
force microscopy and flow cytometry.
3. Discussion about the biosafety regulation of the laboratory.

18

11

Macromolecular ~ structure  determination-  Basics of  X-ray
Crystallography: symmetry, space groups, unit cells, structure factors,
reciprocal lattice, Fourier transform, electron density, phase problems
and it's solutions, bological application and interpretations of Nuclear
Magnetic Resonance (NMR) & Electron Spin Resonance (ESR).
Activiy-

1. Lab visit for demonstration of FTIR and X-ray Crystallography.

2. Comparative Chart preparation on Principal Nuclear Magnetic

Resonance (NMR) & Electron Spin Resonance (ESR).
3. Quiz of biological application of ESR.

18

111

Centrifugation: basic principles, types: differential, zonal, density
gradient & Ultracentrifugation- basic instrument design & application.
Chromatography: basic principle, types: partition, absorption, paper, thin
layer, gas, ion exchange, gel filtration, Affinity chromatography, HPLC.

Basics principles and applications of various chromatography methods:
Theory and biological applications of GC and FPLC.

Activity-
1. Chart preparation on types of centrifuge.

2. Visit for understanding principles of Ultracentrifugation to
scientific labs.

3. Demonstration of GC and application.

18

IV

Immunological technique: immunoelectrophoresis, immunodiffusion,
immunofluresence: radioimmunoassay, enzyme linked immunosorbant
assay. Autoradiography: principles, methods of processing and
application.

18
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Electrophoresis: basic principles, types: moving boundary & zonal
electrophoresis; paper & gel techniques, (Polyacrylamide and agarose
gel electrophoresis) its application & 2-D electrophoresis, isoelectric
focusing.
Activity-
1. Demonstration of different type of ELISA through teaching kits.
2. Visit to medical labs for immuno Electrophoresis
3. Model making on 2-D electrophoresis.

Basics of radioactive isotopes and radioactive decay, sample
preparation, counting, Safety precautions during handling,
biological applications, Liquid Scintillation counter, HPGe.
Introduction to nanobodies, nanobody as a tool for protein structure-
function studies, use of nanobodies for molecular imaging.
Microarray, Theory, principle and applications of PSA cum Zeta
sizer, CRISPR-CAS, DSC-TGA etc.
Activity-

1. Scientific lab visit for observation Liquid Scintillation

counter.
2. Demonstration of Microarray.

3. Online awareness study on CRISPR-CAS mechanism.

18
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Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.
2.

10.

11.

Banwell, C., Fundamentals of Molecular Spectroscopy (4" Ed. ): McGraw Hill. 2017.
Lakowicz, J. & Joseph, R., Principles of Fluorescence Spectroscopy (3 Ed.):
Springer. 2006.

Valeur, B.,Molecular Fluorescence: Principles and Applications (2" Ed.): Wiley.
2013.

Rupp, B., Biomolecular Crystallography: Principles, Practice and Application to
Structural Biology (1% Ed.): Garland Science. 20009.

Wilson, K. & Walker, L., Principles and Techniques in Practical Biochemistry
(5™ Ed.): Cambridge University Press. 2000.

Dash, U.N., Textbook of Biophysical Chemistry: Macmillan Publishers India. 2006.
Cantor, C.R. Schimmel, P.R., W.H Freeman and Co.Biophysical Chemistry: Part
2: Techniques (1% Ed.): 2008.

Campbell, 1.D., Biophysical Techniques: Oxford: Oxford University Press. 2012.
Serdyuk, I.N., Zaccai, N.R., & Zaccai, G.,. Methods in Molecular Biophysics:
Structure, Dynamics, Function: Cambridge: Cambridge University Press. 2007.
Chakravarty, R., Goel, S. & Cai, W., Nanobody: The “Magic Bullet” for
Molecular Imaging? Theranostics, 4(4), 386-398. doi:10.7150/thno.8006. 2014.
Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:

1. https://archive.nptel.ac.in/content/storage2/courses/102103047/PDF/mod6.pdf

2. https://cattheni.edu.in/wp-content/uploads/2018/09/2.Microscopy-Principles-and-
Types.pdf

3. https://archive.nptel.ac.in/noc/courses/noc16/SEM1/noc16-mmo03/

https://jiwaji.edu/pdf/ecourse/chemistry/Lecture%203%20Crystal%20system %20

etc..pdf

https://onlinecourses.nptel.ac.in/noc20_bt18/preview

https://egyankosh.ac.in/bitstream/123456789/87970/1/Unit-6.pdf

https://uou.ac.in/sites/default/files/sim/MSCCH-509.pdf

https://ddugu.ac.in/ePathshala_Attachments/E_PS337351@10170be2i.pdf

https://bly.covenantuniversity.edu.ng/ebooks/Environmental Microbiology/Chapt

er-12---Immunological-Methods_2015_Environmental-Microbiology.pdf

10. https://archive.nptel.ac.in/content/storage2/courses/102103047/PDF/mod3.pdf

11. Thermogravimetric Analysis (TGA) & Differential Scanning Calorimetry (DSC)

12. https://www.nobelprize.org/uploads/2024/03/doudna-lecture.pdf

13. http//www.mphindigranthacademy.org

b

eFEAAWDM
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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: 1

Semester: 11 Session: 2025-2026

Subject: Microbiology

1 | Course Code

PC-21

2 | Course Title

Lab work for Bioinstrumentation (Practical-I)

3 | Course Type

Core Course

4 | Pre-requisite

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

Biology.
(If any) &
5 | Course Learning o ) . .
outcomes (CLO) | The objectives of this course are to teach basics of the new principles

to students so as to appreciate current-day research tool-kit better.
This course is broad-based in nature encompassing several new
technologies that current experimental researchers are employing to

probe complex system biology questions in life- sciences.

CLO-

The course contents of the course students should be able to: -

1. To learn history, theoretical basis and applications of latest
technologies in the advanced area of microbiology.

2. To gain fundamental knowledge about the light spectrum,
absorption, fluorescence, NMR, mass spectroscopy

3. To acquire knowledge on the different. Chromatographic
methods for the separation of biological products.

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.
2.

Study of different morphological and surface features using atomic force microscopy
Study of the crystalline information of the sample (either solid or thin film) using X-
ray diffraction.

Quantification of the metal ion concentrations in aqueous samples using atomic
absorption spectroscopy (AAS)/inductively coupled plasma mass spectrometry (ICP-
MS).

Study of the spectrum of pure and complex samples using mass spectroscopy.

Study of the variation of properties of substance with heat using differential scanning
calorimetry (DSC) and thermogravimetric analysis (TGA).

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.
2.

10.

11.

12.

Banwell, C., Fundamentals of Molecular Spectroscopy (4" Ed. ): McGraw Hill. 2017.
Lakowicz, J. & Joseph, R., Principles of Fluorescence Spectroscopy (3™ Ed.):
Springer. 2006.

Valeur, B.,Molecular Fluorescence: Principles and Applications (2" Ed.): Wiley.
2013.

Rupp, B., Biomolecular Crystallography: Principles, Practice and Application to
Structural Biology (1% Ed.): Garland Science. 2009.

Wilson, K. & Walker, L., Principles and Techniques in Practical Biochemistry
(5™ Ed.): Cambridge University Press. 2000.

Dash, U.N., Textbook of Biophysical Chemistry: Macmillan Publishers India. 2006.
Cantor, C.R. Schimmel, P.R., W.H Freeman and Co.Biophysical Chemistry: Part

2: Techniques (1% Ed.): 2008.

Campbell, 1.D., Biophysical Techniques: Oxford: Oxford University Press. 2012.
Serdyuk, I.N., Zaccai, N.R., & Zaccai, G.,. Methods in Molecular Biophysics:
Structure, Dynamics, Function: Cambridge: Cambridge University Press. 2007.
Chakravarty, R., Goel, S. & Cai, W., Nanobody: The “Magic Bullet” for
Molecular Imaging? Theranostics, 4(4), 386-398. doi:10.7150/thno.8006. 2014
Punt, J., Stranford, S., Jones, P. & Owen, J.A., Kuby Immunology (8" Ed.).
Macmillan International Higher Education. 2018.

Delves, P.J., Martin, S.J., Burton, D.R. &Roitt, .M., Roitt’s Essential
Immunology (13" Ed.). Wiley- Blackwell. 2017.
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13.
14.

15.

16.
17.
18.
19.

20.

Kenneth,M.&Weaver,C.,Janeway’sImmunobiology(9""Ed.).GarlandScience.2016.

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

Wilson,K.& Walker,L.,Principlesand TechniquesinPracticalBiochemistry(5"Ed.).Camb
ridge University Press. 2000.

Banwell, C., Fundamentals of Molecular Spectroscopy (4"Ed.)McGrawHill.2017.
Lakowicz,J.&Joseph,R., PrinciplesofFluorescenceSpectroscopy(3™Ed.)Springer.2006.
Valeur, B., Molecular Fluorescence: Principles and Applications (2"Ed.)Wiley.2013.

Serdyuk, I.N., Zaccai, N.R.,& Zaccai, G., Methods in Molecular Biophysics:
Structure, Dynamics, Function. Cambridge: Cambridge University Press. 2007.

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

Suggested equivalent online courses:

1. https://archive.nptel.ac.in/content/storage2/courses/102103047/PDF/mod6.pdf

2. https://cattheni.edu.in/wp-content/uploads/2018/09/2.Microscopy-Principles-and-
Types.pdf

3. https://archive.nptel.ac.in/noc/courses/noc16/SEM1/noc16-mm03/

https://jiwaji.edu/pdf/ecourse/chemistry/Lecture%203%20Crystal%20system%20

etc..pdf

https://onlinecourses.nptel.ac.in/noc20_btl8&/preview

https://egyankosh.ac.in/bitstream/123456789/87970/1/Unit-6.pdf

https://uou.ac.in/sites/default/files/sim/MSCCH-509.pdf

https://ddugu.ac.in/ePathshala_Attachments/E_PS337351@10170be2i.pdf

https://bly.covenantuniversity.edu.ng/ebooks/Environmental _Microbiology/Chapt

er-12---Immunological-Methods 2015 Environmental-Microbiology.pdf

10. https://archive.nptel.ac.in/content/storage2/courses/102103047/PDF/mod3.pdf

11. Thermogravimetric Analysis (TGA) & Differential Scanning Calorimetry (DSC)

12. https://www.nobelprize.org/uploads/2024/03/doudna-lecture.pdf

13. http//www.mphindigranthacademy.org

b

eFEAAM
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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: 1 Semester: II | Session: 2025-2026

Subject: Microbiology

1 | Course Code

CC-22

2 | Course Title

Biostatistics and Bioinformatics

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)

1.

The objectives of this course are to provide basic knowledge about
biostatistics and bioinformatics.
CLO-

The students should be able to: -

Develop an understanding of the basics of biostatistics, data
analysis tools and bioinformatics tools;

. Gain working knowledge of these bioinformatics tools and

methods.

. Appreciate their relevance for investigating specific

contemporary biological questions.

. Critically analyze and interpret results of their study.

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

Introduction Concept of variables in biological systems. Collection,
classification, tabulation graphical and diagrammatic representation of
numerical data. Measures of central tendency: mean, median and mode
and their relationship, measures of dispersion: Range, quartile deviation,
mean deviation, standard deviation. Coefficient of variation, skew ness
and kurtosis. Probability: Random experiment, events, sample space,
mutually exclusive events, independent and dependent events. Various
definitions of probability, addition and multiplication theorems of
probability (only statement), Random variables (discrete and
continuous). Probability density functions and its properties.
Activity-
1. Group discussion on importance of Biostatistics with reference to
research data.
2. Flow chart on sampling methods and /or Chi-square test and
student’s ‘t’ test
3. Quiz on databases related to Bioinformatics.

18

11

Sample Some probability distributions such as binomial, Poisson and
normal (Basic idea about these distributions) and their applications.
Concept of populations and sample. Simple random sampling without
replacement. Definition of simple random sample. Chi-square (X2),
student’s t and f-distributions (derivations not required) their properties
and uses. Concept of standard error. Correlation and Regression, linear
and quadratic regression Analysis of variance: One- way and two-way
classifications with single observation per cell.
Activity-

1. Exercise on probability distributions and Analysis of variance.

2. Field Survey of different types of sampling methods.

18

111

Introduction to Bioinformatics
Definition, role, scope and limitation of Bioinformatics. Different
branches of Bioinformatics. Terminologies: Internet Browser, Software,
hardware, database, Network NicNet, Inflibnet, EMBnet, Operating
System, algorithm. Biological data & databases: Biological data type,
Classification of biological database, sequence database: GenBank,
EMBLDDBJ, PIR, SWISS-PROT. Secondary nucleotide and protein
sequence databases: ExInt, TIGR, EPD, CUTG, GOBASE, PROSITE,
PRINTS, BLOCKS, Pfam, PRODOME. Structure database: PDB, CSD,
CATH, SCOP, FSSP, Specialized Database: KEGG, ENZYME,
REBASE. Study odf data entry formats: GenBank, EMBL, DDBJ,
Swiss-Port, PIR, PDB, FASTA, MSA, PHYLIP
Activity-

1. Chart preparation of Software and hardware used in

18
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bioinformatics.

2. Online exercise on protein sequencing PROSITE, Pfam,
PRODOME database.

3. Model preparation on classification sequence database.

IV

Sequence Analysis Introduction, methods (HMM & ANN) and 18
significance. Nucleic acid sequence analysis: Principle and software
tools. Protein Sequence Analysis: Principle and software tools. Sequence
Comparison: Pair wise algorithms-Introduction and significance.
Methods of alignment: Dot matrix, Dynamic Programming, Heuristic
algorithm (FASTA & BLAST). Scoring matrix: PAM and BLOSUM,
Concept of Gap penalty. Multiple Sequence Alignment Introduction,
Significance and various algorithms. Phylogenetic Analysis: Introduction
& Importance, Phylogenetic tree, methods of Phylogenetic analysis.
Activity-
1. Discussion on Nucleic acid sequence analysis and software tools
used.
2. Comparative Chart Preparation on methods of alignment: Dot
matrix and Scoring matrix.
3. Quiz on multiple sequence Alignment/ methods of Phylogenetic
analysis.

Structural Bioinformatics Introduction & Importance. Experimental 18
Structure determination: X-ray, NMR and electron microscopy.
Coordinate systems. Visualization & presentation of structure.
Geometric Analysis of structure. Structure comparison. Protein structure
prediction: secondary structure prediction, tertiary structure prediction.
Protein folding. Nucleic acid structure: RNA structure prediction:
principle and tools: DNA structural polymorphism. Molecular modeling
and dynamics, computer aided drug designing
Activity-

1. Questionnaire preparation Geometric Analysis of structure.

2. Online exercise of protein folding.

3. Discussion on computer aided drug designing.

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

Statistics:

1.
2.
3.

7.

An Introduction Biostatistics Glover

Mishra & Mishra An Introduction Biostatistics- , Kalyani Publication .

Bajpai P.K. S Chand Biological Instru mentation and Methodology & Company,
2010.

K.N. Scott and A.K. MathurTextbook of Biomedical Instrumentation, , CBS
Publishers and Distributors Pvt Ltd; 1% Edition,2013.

Khan & Khanum Shiba Khan, Fundamentals of Biostatistics Ukaaz Publications,

Jayaram Reddy. Bioinformatics and Biostatistics, Jayaram Reddy, Geetha Book
House, Bengaluru, 2017

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

Suggested equivalent online courses:
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AR L ol ol

10.
11.
12.
13.
14.

https://www.lkouniv.ac.in/site/writereaddata/siteContent/202004241216240370priya
mka SDS_COLLECTION_OF DATA.pdf
https://ebooks.inflibnet.ac.in/hsp16/chapter/and-tabulation-of-data/
https://egyankosh.ac.in/bitstream/123456789/65182/3/Unit-3.pdf
https://digital.nios.ac.in/content/311en/311_Maths Eng_ Lessonl18.pdf
https://math.ucr.edu/~jbritton/Normal Binomial Poisson Distributions.pdf

https://uw.pressbooks.pub/quantbusiness/chapter/simple-linear-regression-and-
correlation/
https://www.lkouniv.ac.in/site/writereaddata/siteContent/202003291612341467kuaum
_vadav_Bioinformatics.pdf

https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp content/S001174BS/P001209/M01
4178/ET/1526979884P14 M2 ET.pdf
https://www.ebi.ac.uk/training/online/courses/bioinformatics-terrified/what-makes-a-
good-bioinformatics-database/primary-and-secondary-databases/
http://www.binf.gmu.edu/jafri/binf630/Lecture7.pdf
https://www.biogem.org/downloads/notes/kau/PAM%20and%20BLOSUM%20Matrices.pdf
https://onlinecourses.nptel.ac.in/noc21_bt29/preview
https://liacs.leidenuniv.nl/~bakkerem2/cmb2015/CMB2015_lecturel0.pdf
http//www.mphindigranthacademy.org

Page 34 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

Semester 11 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: 1 Semester: 11 Session: 2025-2026

Subject: Microbiology

1 | Course Code

PC-22

2 | Course Title

Lab work for Biostatistics and Bioinformatics (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 provide basic knowledge about
biostatistics and bioinformatics.
CLO-
The students should be able to: -
1.Develop an understanding of the basics of biostatistics, data
analysis tools and bioinformatics tools;
2. Gain working knowledge of these bioinformatics tools and
methods.
3. Appreciate their relevance for investigating specific
contemporary biological questions.
4. Critically analyze and interpret results of their study.

6 Credit Value

4

7 Total Marks

Max. Marks: 40+60 Max. Marks: 40+60
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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

Using NCBI and Uniprot web resources.

Introduction and use of various genome databases.

Sequence information resource: Using NCBI, EMBL, Genbank, Entrez,
Swissprot/ TTEMBL, UniProt.

Similarity searches using tools like BLAST and interpretation of results.
Multiple sequence alignment using Clustal W.

Phylogenetic analysis of protein and nucleotide sequences.

Use of gene prediction methods (GRAIL, Gen scan, Glimmer).

Using RNA structure prediction tools.

Use of various primer designing and restriction site prediction tools.

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

11. Construction and study of protein structures using Deep view/Py Mol.
Part C: Learning Resources
Text Books, Reference Books, Other resources
Suggested Readings:

1. An Introduction Biostatistics Glover

2. Mishra & Mishra An Introduction Biostatistics- , Kalyani Publication .

3. Bajpai P.K. S Chand Biological Instru mentation and Methodology & Company,
2010.

4, K.N. Scott and A.K. MathurTextbook of Biomedical Instrumentation, , CBS
Publishers and Distributors Pvt Ltd; 1% Edition,2013.

5. Khan & Khanum Shiba Khan, Fundamentals of Biostatistics Ukaaz Publications,

6. Jayaram Reddy. Bioinformatics and Biostatistics, Jayaram Reddy, Geetha Book
House, Bengaluru, 2017.

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

8. Mount, D.W., Bioinformatics: Sequence and Genome Analysis. Cold Spring
Harbor, NY: Cold Spring Harbor Laboratory Press. 2001.

9. Baxevanis, A.D., & Ouellette, B.F., Bioinformatics: a Practical Guide to the

Analysis of Genes and Proteins. New York: Wiley-Interscience. 2001.

10. Pevsner, J., Bioinformatics and Functional Genomics.Hoboken, NJ:Wiley-

11

Blackwell.2015.
. Bourne,P.E.,& Gu,J. Structural Bioinformatics. Hoboken, NJ: Wiley-Liss.2009.

12. Lesk, A.M., Introduction to Protein Science: Architecture, Function, and

13.

Genomics. Oxford: Oxford University Press. 2004.
Books published by M.P. Hindi Granth Academy, Bhopal.
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Suggested equivalent online courses:

1. https://www.lkouniv.ac.in/site/writereaddata/siteContent/202004241216240370pri

yamka SDS_COLLECTION_OF DATA.pdf

https://ebooks.inflibnet.ac.in/hsp16/chapter/and-tabulation-of-data/

https://egyankosh.ac.in/bitstream/123456789/65182/3/Unit-3.pdf

https://digital.nios.ac.in/content/311en/311_Maths Eng Lessonl18.pdf

https://math.ucr.edu/~jbritton/Normal Binomial Poisson Distributions.pdf

AN Ll ol

https://uw.pressbooks.pub/quantbusiness/chapter/simple-linear-regression-and-

correlation/

7. https://www.lkouniv.ac.in/site/writereaddata/siteContent/202003291612341467ku

aum_yadav_Bioinformatics.pdf

8. https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp content/S001174BS/P001209/

MO14178/ET/1526979884P14 M2 ET.pdf

9. https://www.ebi.ac.uk/training/online/courses/bioinformatics-terrified/what-

makes-a-good-bioinformatics-database/primary-and-secondary-databases/

10. http://www.binf.gmu.edu/jafri/binf630/Lecture7.pdf

11. https://www.biogem.org/downloads/notes/kau/PAM%20and%20BLOSUM %20M

atrices.pdf

12. https://onlinecourses.nptel.ac.in/noc21 bt29/preview
13. https://liacs.leidenuniv.nl/~bakkerem2/cmb2015/CMB2015 lecturelQ.pdf

14. 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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fg adfa

geHona fage § \raaiar
(CH.THHT. gaAsita faqm)

u4.3.ut 2020
(SMPTSTHD T 2025-2026 T YHTGRIH)



g&Heiia fagr &t i1 NEP 2020,
LIS

(2 99 & dish HrdwH & for)
B-1
W%W%Wﬂ?ﬂﬁmmw%

@mﬁmﬁﬁﬁuwﬁﬁm
9% P | S SHTAW o fdH IR |  SMIRd 3P
IS 3P a TeT 3ich
Q@) | ftrpa | =gd | iftrdpaw | <4
H H H
1. | CC-11 | geHoitd faH & 100 | 6 60 24 40 16
Rygid
2. | cc-12 | geeia iR 100 | 6 60 24 40 16
AP
ST
3. | PC-11 | U - | 100 | 4 60 24 40 16
4. PC-12 | U - I 100 | 4 60 24 40 16
5, AR 100 | 2 100 40
&d AN 500 | 22
TH.THHL. &Hvﬁaﬁﬁﬁﬁ‘cﬂﬂﬁﬁw
.. | UToUshH | UT6UhH BT | A | hise | GU™RR 3id BIGITED
Dls 3® e i qeiH 3P
SHfDHay | gAdd | ¥ dd | JAad
1. |cc-21 | 3ua 100 | 6 60 24 40 16
[CEIE
2. CC-22 |Sla-gifmeiwd | 100 6 60 24 40 16
SIg-1 foae
3. PC-21 | UTOIIS - | 100 | 4 60 24 40 16
4. PC-22 | UMIRT® - II 100 | 4 60 24 40 16
5. | — dY-TSS B 100 | 2 — — 100 40
(VAC) / MOOCS,
SWAYAM, NPTEL
Y (O g&oa
TN, Tora<
gz, St qRen
T g Afdean)
T AN 500

e tﬂﬁﬁa?rdwqqq'étﬂ zozo%amﬁﬂ%mwmﬁaﬁw
i) BT 40% BT Afard B
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.Ul ATSHITrIare TAS Y 2020 & fore gisr

fAPpeu-1: Faa s aH
@ grel/eprerell )R A1)
fedia o
@wwﬁmqﬂuﬁﬁw
%. |UTSUHH | UTSUHH BT | Fd Sifery Javex AHTaR® 3iH
g9 | @S 3® &M 3
Sferpay | <gaH | Siftrpay | gAaH
1| dR_f-31 | SEEArt R|[100| 6 60 24 40 16
SHHISIRe
2.| REI-32 | 3MUIfde  Siafdx= | 100 | 6 60 24 40 16
IR [ WONH
ST TR
3. | dRf-31 | Ufdewa- | 100 | 4 60 24 40 16
4. | dRf-32 | Ufdedma- |l 100 | 4 60 24 40 16
IR 100 | 2 100 40
A an 500 | 22
TN - J&A Siafag, agd Juvex
PH | USUHH | UTSIDUBIAM | $d | i | SfaaAWEX | 3fidR® 3id
Lares )| DS dH | < T3&IT 3
3ftrpa | =gAd | ofe® | =gAd
" | H3i®H| W "
1. CC-41 eI Sl uag@da | 100 | 6 60 24 40 16
fopua Ut
2. CC-42 | 3FIvgad g&d 100 | 6 60 24 40 16
EICIEEIG]
3. PC-41 | TR - | 100 | 4 60 24 40 16
4. PC-42 | TR - Il 100 | 4 60 24 40 16
5. O Yaftld urédshd | 100 | 2 - 100 | 40
(VAC)MOOCS,
SWAYAM, NPTEL ¥
e R SR
YT W)
d an 500 | 22

ie: Uiel STIHH NEP 2020 & AW & AR <gAad Sl 3id Siftday
i) BT 40% &1
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.Ul ATSHITrIare TAS Y 2020 & fore gisr

fAPpeu-1: Faa s aH
@t gErE/pletell TR AR
fgdta ad
TH.TH 1. AT Iarars, qed JHes
®. |UTSUDH | USUPH BT | $d | bisc |  Sifdd AT ATAR® 3P
g9 | @ 3P T3N&IT 3
Sfreay | <gaq | Siftrwpau
1. | 931 | grgAmarst 3R| 100 | 6 60 24 40
SIS YRR
2. | dft-32 | snuifds  Sfiafas=| 100 | 6 60 24 40
IR g AN
ST UreNfTent
3. | dRf-31 | dfdeda- | 100 | 4 60 24 40
4. | dRf-32 | dfdeda -l 100 | 4 60 24 40
IR 100 | 2 - - 100
d an 500 | 22
EGIRCLE
AT geA ofta fag -agd Juvex
P9 | qu/ PILNEg wised | Aftrwad | <HaH
BT | 9w
1. AU, AT & 12 120 48
UTedshH ¥ Tafdd o W)
MYTRG Y MY 1 & TG H
Uioide / MY S (S8 7).
2. GRS / Y MY B BT 08 100 40
TR IPRUT |
GRS / Y MY SR BT 02 30 12
foga Mfae! (@rrar ar)
Pd 22 250 100
ie: Uisl STIHH NEP 2020 & SITUFTH & UR gAqH 39Ul 3P Sffewan

3(hI BT40% Tl
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TH.TH. &4 Sita fag NEP 2020 @&t wHiH

fawed -3: Faa srgHY™ &1l
(FyfraTera gRT AT UTe Sy Pl T AL /DTaSl W Ay

fgdig af .
TH.TEH. & ofia fagm - iy ud agd SR
PU | Tu/ e wieea | iftrean | =gAaw
T=T | JARR
1. RIS AR 8 100 40
2. " MY YRS U] daRY 8 100 40
3. Tdfd 6 50 20
od 22 250 100
1. THUTY.  AReeddst & 12 120 48
Uy ¥ TEfd fowg w
TR g MY v & ®U |
\ Uiolae / MY ST (B8 HalH) .
2. iolae/ Y MY B DI 08 100 40
R TPRUT|
3. OIRATSHT / Y =M BT BT 02 30 12
foxga Mt @rar ardh)
d 22 250 100

ie: UiSt FRIHH NEP 2020 & ST & AR gAdy S0l 3@ ffUdan

3{h1 BT 40% Tl
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2- g9 & Wioit HrisH & forw

‘J-I'I'ITE:W
CJUER DT TH.UTT. qu: | U UYH | TH: 2025-2026
fawa: geaeita fagm
Can Iy cc-11
Can kg BT geHeitg fag= & Rigia
D YR HR DRI
o @fy | T TOUSHH BT T A & o0 BT o U e
W&g}) Siafas fowa & g =nfeu
TeTEH g | 39 WoUHH & Iex HIESISHIIeion b &F P uREd I 8,
H e | [RY E0 T Jeaoidl (@aiRan, Bhd! iR araRy) &t fafged,
@ |t O gfg SR OIvor; gershal ofR araRy & gaur &
STSTHH) AT IR SR ¢TI
CLO-
@ﬁaﬁﬂ&mﬁﬂﬁ:—
1. geFohial &t gy faRwarsit 3iR el & qugm|
2. Jeroiid fas SR gershal & gfag & aR H ST
3. geolial &1 T AT &t Uge AT SR It FffahRul,
fafaeran, SR Teeamditdr &1 favasor &,
4. EFSTAl DI JUPH B 3R I GaLH H- P GG R
3R gt & TR T |
dfse aH 6
oo 3P SfUPaH 3ih: 40460 | gATH UTH 3{b: 40
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YT §: UTSTshH D1 fawaasg

Sl ARATI ! AT (U Y18 6l H) : 6 T Uil Twg/shST Hol RAM : 90 T

TP

fawa

RS
CARIEE]

Ui gerha fa &1 3faer siydde §, BN wug enf, swe
3R SRA HI1 INGH, IMUR & I 3R Taa-| dal |
RITILSHT Bt ATHBRUN UGHd, ST aRb o YR W FH DR |
gersia fage &1 UagiRie e ok aftg-asmie! &1 dieH
3R wafHfor ud A Rigia, gerohal &1 Fifferor 3R g,
gg-3mam aifferun o @ FuRomee  deifRaidrnt o
g |

nfafaf

1. 91 # Sfia &1 Urii= Il = =]

2. o aTaTaRoT ¥ geAshal o Wies daR BT

3. IMTIY 3R TR-INMMY] G&A Shtal &1 g fafaedr R a1 TR FHAT1|
4. Fiffge!, FuRor dadiiearars &1 A93d &1 U&H|

18

GEASTATAT | dd-idh - JYaDhU], [G 3R TG FaeH, RS
R R yyfooifds gRT Jedsiial &1 a0, Tt e,
SITaT] Hae BT TUREUT| SHATY] BT Hec =M — I, A
e A1e0d o UHR |

Tfafaf

1. STV I BT SRT HIb YRGBT DT US|

2. YT FoIR § IuA TP 3R BICTUHTRIG ] BT Jd&l|
3. 31 wid I Al & Ty Thid Ttaraifes garsit
BT IIC TR HIAT|

18

STaTu] Pt 3MTpfd fAF SR Y&r TR MHR, 3Mpid, 3R TIRT,
U THRIAS 3R UM BUTHG da T St SR kT o
IR, A% Toe iR B, HIRAHT et Bt W1, ged
IR P, FRIQ; Uiora, Uedl, 19 IRwa, IrIcaoTs Afcay,
IRFET SMER AMER; ORE, SHIEERINH| TEHIT DHIRBNY 3R
wRGISTRY; Jfaaiss | Siary] § Yo+ 3R ganT| diemopsi
@1 UPfd 3R O SINIA TRIGR 3R TSRUR, Semu[sft &1
3G CIarfed UfeRlY o 3R §g-adl Uiy | geoial &
fafaerar — anfdan, TRt daciivar SR Iraea T |
wfafafer

18
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1. 19 Uifoifed iR UTH =Tifed it il &1 Alsd daR AT
2. MBRANCH MR JhRAcd HIRABISN BT JAITHD T daR
BT

3Wﬁﬁﬁwaﬁ?wml IRy Tfafafe B

T |

Had i gaq [Uf; Tgad & deu d Hadb BT iRl A
rifeifer, TomEeifer, sfsamsefem @R
SRR BT Hedqul gofadl # S 3R i T |
sRIAfeoT; Haw # o g Fde o IRNG faRvgar iR
I | RS Sitad dh; Had 3R WA & ggoid! Ja e,
Hdp & 3w Agd|

9T P A A&ITT; T BT qBI0T; FARIBISE, harme,
IRRAEE R ASHE &1 IRRS T, e 3R
NIUCACEEE]

geroia aikfRufas, gerial, ogel ok oief & fawmget &
AHHRT 3R Fffeu

geFroial, Siq 3R Uy fauTu[el & W= d&l, TREAT, AR
3R Fffeun|

Sig 3R gTey fasTupsit 3 T Fe&0T, TRl 3R e daid
SHEINABS: TEATHS TTeH, dARfed R asaNf—e 5|
IRy 3R arRARSy | gy ik 59 I

TSN & TTHRT T&I0T; WS § T 3R USi=: Tearia,
fSenféar, cremAN, demfar, U iR wrHfsay,
R, BIRTSiEr gufedT, Rrerm

nfafafir

1. SHad & AT Sii- o1 g&f a1 g |

2. ST ¥ QaTd & 1Y Hdh & Tguiidl Tul BT GUg|

3. gaGdl od Tl § arol uTHt & RdTd BT A1 duR HRAT|

18

gersidl gig @1 aRHUY, 99 HeR H gig, s iRad Jig @
feaifre SR gwafid gfs a%, Jgeaoldl & gfa &1 A,
ﬁ&ﬂﬁﬂa’fﬁq@ﬁum P dTd HRB | HAH gl DI G
AR, AEHINTd Heer BT YT R TRer, Jerolla Twor &
Rrgid - FHeiicgr, FHgeIco, uﬁ‘a&iﬁ‘c’rw 3R
uﬁzﬁ%zﬁacml

1. ﬂﬁﬂ‘f&m SRS 3R Rihgse MY Hod WR AT S|

2. ATShIfeTd MY AT & fAfe a¥ie! &1 ueiH|
3. faftrs A PpIfeud Heek HaaRH e BT SR

18
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YRT I SRR e I

U169 adoh, Ty T, 3= e

gfra ga |r:

1.
2.

9.

Tortora, Funke & Case. Microbiolory: An Introduction7th Edition. 2001

M.J.Pelczar, E.C.S. Chan, N.R. Krieg. Microbiology VI Edition: New York: McGraw-

Hill. 2001.

. R. Y. Stainier, J. L. Ingraham, M. L. Wheelis and P.R. General Microbiolory:

Painter. Publisher: Macmillan.

. Matthai, W., Berg, C.Y. & Black, J.G. Boston, MA: Microbiology, Principles

and Explorations: John Wiley & Son. 2005.

. Willey, J.M., Sherwood, L., Woolverton, CJ., Prescott, LM. & Willey, J.M,,

Prescott’s . Microbiology: New York: McGraw-Hill. 2011.

Pommerville, J.C, Alcamo’'s Jones and Bartlett Fundamentals of
Microbiology (10™ Ed.): Learning. 2013.

Madigan, MT, Bender, KS., Buckley, D.H., Sattley, WM. & Stahl,
D.A.Biology of Microorganisms (15" Ed.): Brock Pearson/ Benjamin
Cummings. 2018.

Sequeira, M., Kapoor, KK, Yadav, KS. & Tauro, P.,An Introduction to
Microbiology (3" Ed.): New Age International Publishers. 2019.

Relevant book published in Hindi Granth Academy.

10. Dubey R.C. & Maheshwari D.K., A Textbook of Microbiology, 5t edition S.

Chand Publishing, 2023.

11. H. D. Kumar, Daya Agricultural Biotechnology Publishing House, 2006

12. P.S. Bisen and Kavita Verma, Handbook of Microbiology, CBS publishers

and distributors Pvt Ltd 2021

13. B.D. Singh, Biotechnology, 4" Edition Kalyani Publishers, 2010.
14. Books published by M.P. Hindi Granth Academy, Bhopal

AT MY JHDO & 3‘IT"|('1I$"I dlodon H:

wWd dea It ureasmHl & fog

https://swayamopenid.b2clogin.com/

1. https://archive.nptel.ac.in/courses/102/103/102103015/

2. https://sirsyedcollege.ac.in/crm/public/uploads/download image/btKWFkb

wlIXh58dyzfdvgwoyegD9XbO.pdf
3. https://microbenotes.com/bacterial-sizes-shapes-arrangement/

4. https://rnlkwc.ac.in/pdf/study-material/physiology/BacterialCellWall.pdf
5. https://journals.asm.org/doi/pdf/10.1128/microbiolspec.vmbf-0016-2015
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9.

https://lecture-notes.tiu.edu.ig/wp-content/uploads/2021/04/Lec-7-
Antimicrob-drug-resist.pdf

https://ocm.govtsciencecollegedurg.ac.in/Document/858 070732.pdf
uou.ac.in/lecturenotes/science/MSCBOT-17/Viruses (BOT-501) by Dr.
Kirtika Padalia.pdf
https://dspmuranchi.ac.in/pdf/Blog/Bacteriophages.pdf

10.https://vikramuniv.ac.in/files/wp-content/uploads/M Sc Il Sem-

Viroids Virusides and Prions- Dr S K Jain.pdf

11.https://mlsu.ac.in/econtents/4136 Unit%202%20Viroids,%20Prions.pdf
12.http//www.mphindigranthacademy.org

YT T ; 3FRiRd Heaie faftrr (Rigia)

3wy 3id: 100
gdd Agh i (CCE): 40
fayfaemafes adter (UE): 60
97 : 03.00 Tic
3{idRe GedieT: FAY T 20
qdd s i (CCE) 3RS/ IRl 20
od 40
SYIT (31): 3ffd g U=A 03 x02 = 06
EIERE QEEE UM (50 g TI®)
fasyfaemaci= adten SFHIT (8): oY UL 04 x 08 = 32
UM (200 oG TIH)
SIUTT (3): & ST U= 02x 11 =22
UM (500 e UIH)
& 60

feuoht: gyw GHkeY H 2 Hfese &1 v AFEAR g, S/ v cc-11 iR cc-12
¥ e A forw &1 g4 &1
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‘J-I'I'ITE:W

PTdHH P& fewenr qu: | YA UYYH |  3: 2025-2026
fawa: ggueita fag=
o Bis PC-11
1 31 s geAsitafay™ & Rigidl & fore warm=men &t (wmaifie-1)
P UPR Cardear:
& 3 UTGIhH BT T B o 08 B o U §1.TTH!. Siiafaq=

a;ﬁ!‘ag&g}) S faw & g1 =Tl
TETEH o | 39 UIoushH Pl IEXY HIghISTIas & & Bl UK B 8,
H et | OO gEeifae! Gitam, Haw 3R faumy) fafaedn, e, faem
@R affr 3R U IR IRy SR fear w1 §; 9 g gersia ok faung &
ST3CHH) o & a8ttt Y Tnfire far mar g |

cLo

I B! Fafafad $ & gem gnY: -

1. geASa) o1 I faRwaratt SR deron ot JHT |

2. APt R Jeoial & Sfag™ & IR H S|

3. geoiidl @ Uge 9™l &1 UgaH &A1 SR SHD
i, fafqerdT 3R Tdemudhdr BT fae oo H=T|

4. geaoial &1 gyadrul 3R 3@ Y9 & form 9w
faferat ofR daii! & IR | Wra|

e °a=

4

oo 3P

3IfrFaH 3iP: 40+60

gAdH U 3 40
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HITT &: UTAIRIS UTedshH ot IrHu!

ol AR P AT (Ul Fearg °el H): 8 He Ul Iuilg $ol AR 120 e

mﬁﬁﬁﬁﬂﬁ

1. JeASTaras TNl H SIS, HICTuRIe 3R JRET|

2. geoiial & HadH gg Hifsar TR &

3. W wie fafY) gRT Sta1Y] &1 Y FefeR H JUahHRUl|

4. $B Y SHATU[3T 6T LT B DI 3R gl IRATATE J HAT|

5. STaTu] SR 3R AT I AT

6. T84 Wi HIIC GRI AT BT HIGH HR-AT|

7. 3fG-TaeTa ) YHITId HRA 9T HREG | o7 Tpid | oo 1T T WA, gfg I |
8. IMMURIEf Tdg-T=Madr u=iemn 3R gdT UfeRiY &1 UG- |

9. Wi HeaR B TWRWT: W<, ¥Wd, AR fRRIA TP Hearl gRI|

10. ORI Tolel & fibHa unies o1 FuRo|

11, AT RN FigdT (THIMEEN) BT Fafor

12. fafia yafaRor @rg, o1d, HaT, g4 iR i) § Gersial & gUah @, Gdur 3R
T4 o fafi= it gRT =1

13. TANTHC HedR qh-ld - SFgoidl, Ggoial ATl [RURIHRUT SHaT] BT
JYFHHR |

14. SN 3R T HIABISA B F-AT BT R

15. STATO] & PIFRABT STHR 3R S SHGHR0T BT HGH |

16. UICI@IRE 7T |

17. geaoiial o1 faft=T Tgeiort @ fAfspaar Iafkad &1 764, JUahdHRUT 3R A&l
qui | Sa@Rad- & &1 HyRom|

18. &I &1 J&Hold SR T (YR, JaT Jeaoid SN, ol | Sde 37eqaH,
gl USTTey; A IR THTG &1 LT |

YRT : SN Sea I

UTe QRdop, TG Jddh, 39 T

gfra ga |

1. Cappuccino, J.G., & Welsh, C.,, Microbiology: a Laboratory Manual.
Benjamin-Cummings Publishing Company. 2016.
2. Collins,C.H. Lyne,P.M.,Grange,J.M., &Falkinhamlll,J.CollinsandLyne'sMic

robiological Methods (8" Ed.). Arnolds. 2004.
3. Tille,P.M.,Bailey&Scott'sDiagnosticMicrobiology(14"Ed.).Elsevier.2017.

4. Kapoor,K.K.&Paroda,S. ExperimentalSoilMicrobiology.CBSPublishers.2007.

Page 12 of 83




10.

11.

12.

13.
14.

15.
16.

17.
18.

Garg,F.C..ExperimentalMicrobiology.CBSPublishers&Distributors.2005.
Tortora, Funke & Case. Microbiolory: An Introduction7th Edition. 2001

M.J.Pelczar, E.C.S. Chan, N.R. Krieg. Microbiology VI Edition: New York:
McGraw-Hill. 2001.

R. Y. Stainier, J. L. Ingraham, M. L. Wheelis and P.R. General Microbiolory:
Painter. Publisher: Macmillan.

Matthai, W., Berg, C.Y. & Black, J.G. Boston, MA: Microbiology, Principles
and Explorations: John Wiley & Son. 2005.

Willey, J.M., Sherwood, L., Woolverton, C.J., Prescott, LM. & Willey, J.M,,
Prescott’s . Microbiology: New York: McGraw-Hill. 2011.

Pommerville, J.C., Alcamo’s Jones and Bartlett Fundamentals of
Microbiology (10™" Ed.): Learning. 2013.

Madigan, MT, Bender, KS. Buckley, D.H. Sattleyy, W.M. & Stahl,
D.A.Biology of Microorganisms (15" Ed.): Brock Pearson/ Benjamin
Cummings. 2018.

Sequeira, M., Kapoor, KK, Yadav, KS. & Tauro, P.,An Introduction to
Microbiology (3" Ed.): New Age International Publishers. 2019.
Relevant book published in Hindi Granth Academy.

Dubey R.C. & Maheshwari D.K,, A Textbook of Microbiology, 5™ edition S.
Chand Publishing, 2023.

H. D. Kumar, Daya Agricultural Biotechnology Publishing House, 2006

P.S. Bisen and Kavita Verma, Handbook of Microbiology, CBS publishers
and distributors Pvt Ltd 2021

B. D. Singh, Biotechnology, 4™ Edition Kalyani Publishers, 2010.
Books published by M.P. Hindi Granth Academy, Bhopal

hNEUIN T HHDES 31T'1¢1I$'1 UlodmH:
W4 dea It ursamHi & e

https://swayamopenid.b2clogin.com/

N

o v W

N

. https://archive.nptel.ac.in/courses/102/103/102103015/

https://sirsyedcollege.ac.in/crm/public/uploads/download _image/btKWFkb
wiXh58dyzfdvgwoyegD9XbO.pdf
https://microbenotes.com/bacterial-sizes-shapes-arrangement/
https://rnlkwc.ac.in/pdf/study-material/physiology/BacterialCellWall.pdf
https://journals.asm.org/doi/pdf/10.1128/microbiolspec.vmbf-0016-2015
https://lecture-notes.tiu.edu.iq/wp-content/uploads/2021/04/Lec-7-
Antimicrob-drug-resist.pdf
https://ocm.govtsciencecollegedurg.ac.in/Document/858 070732.pdf

8. uou.ac.in/lecturenotes/science/MSCBOT-17/Viruses (BOT-501) by Dr.
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Kirtika Padalia.pdf

9. https://dspmuranchi.ac.in/pdf/Blog/Bacteriophages.pdf

10.https://vikramuniv.ac.in/files/wp-content/uploads/M Sc Il Sem-

Viroids Virusides and Prions- Dr S K Jain.pdf

11.https://mlsu.ac.in/econtents/4136 _Unit%202%20Viroids,%20Prions.pdf

12.http//www.mphindigranthacademy.org

YT G - i 3R TRIE0T (W)
RIS TRI&T bt arorT: - 3B dH 3iPb: 40 +60
=100
wha?ggum 3YHdH 3iH-40
G QCRAR 10
fou 10
IR 10
3IEHe @E, UHUT a1, Uit U9R/ YHUY 10
YOG T/ e ufieqon
S8 G HigDHay 3d-60
U™ TN 10
&g TaNT-1 10
&g YAI-2 10
e 10
A uten 10
Ui Rers 10
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‘J-I'FTE:W

SRIPH | PaT: @ qu: | TUCE: UYH | TF: 2025-2026
fawa: geaeita fagm
DI BIS cC-12
Can kg RV GEHoid Saeara- 3R TIafRIat
D TR DR DA
& @fy T UTSUHH P AT B34 & fole O & U §t.gTl.
Ky Rafr Rwa 3 gt
aﬁﬁa?tlﬁ'UTITr(Cos):
IpE Rl
A RafRmi | 59 UGHHH B I SRS Rigidl &1 I fasia
@ affT B 5, Fored faftrsr e arll ofR geaaifde Sgdfieat W
UTGushH AT HTShIey B o YU, Ta9ad 3R TIaRTe!
R USRI et 81 ofd Sl R HEZHhisd &
T & ayd gl ol I |
X UT6UsHhH &1 A & YR |, BE &I FofaRad e &
H&W@WET%Q:—
1. S-S Bt AT, B IR TATI9d TR JAHd I U
HRAT
2. HISohIsH &1 TIARIDT BT THSHT| S ffiyeafad & IR |
e |
dfse aH 6
$d 3P SAfUBAH 3iP: 40+60 | <IATH UTH 3{P: 40
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YT §: UTSTshH D1 fawaasg

S IR ] G- (W JwTg el H) : 6 e Ul Tuig/shfec o aRaqH : 90 ©e

TP

fawra

RS
CARIEE]

SRS P IANR - faygiaiy, 39R &1, fov1 o1 Rigid, afes &1
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PEEEYCH, WRIHU 3R TARHIIUgY & Hgayuf
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TATS IS TATTE, TS ol TAYU 3R fJged &1 uRwR®
IBRENI

ARG JaUeg # U, WHrE SR e @
Yty YRt ufafhard ok Sgfem dohd- | TagsifRiee
3R Yoy Bidhe AT

Tfafafer

1. fafor & Frargste w9 R 94|
2. TIPS AT a1 U Bhiehe N U= 91e Ao
3. ST feToR BTy TR &1 UfaRey daR &=

18

forfts @t oy SR e U fofts Iuart &t TR iR
I, U 3R I |

CTSUTANeRRIA &I Serd, Hhel TRIS &1 Sfiaiidmrur - dqw (favd
3R A HTe) 3R SRIJW, BICH draiol YA | TTSUHTARRRIA
BIEHIIUSH 3R TEHIISY BT SauAyUl | Aad-e ARl |
nfafaf

1. U fIfUrs IuaTl WR =1é daR HRAT|
2. Tel URIS &RU1 &1 Ul 91 Uy |
3. Aadc qr &1 UGRH 3R SN

18

T TR - TR, aFifesRun SR Tur| Uit Thie &
TIHUT & foIE 88X 3R 8qdad FHiwHu, Rad e 3R
JHRiG Wic | Alsd U S ATNafed, graraiie,
PIFANCRA M1 & TaT-orf Fae |

3T TRYS Sadzayur 3R faued &1 ferd faavur, gfvar T
3R TUHT A1 UPEEH SR B WEH &1 J9EH®
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1. 38U 3R 8D JHIHRUI BT US|

2. HIGelIfS, TGS, BrgHifeit 3 &1 MU 3R =1é durR
BT

3. WIS IhHY TR gt |

USTgH S1d-3ARS & ®U H - TolsH JIIA01| TSgH fobam &1 73 -
fafRryan, afeg wd, 7fafdf o3 iR ITsTSTsHI TSgH e
P UHIIAd HRA 918 BRBb, TORH Ifhad, TgUomsH 3R
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Tt ATUG ST &1 FERUT, §g-TR01 Ufafehany 3R aR-fid @Rum|
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fafafer
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JPRIHAD 3R THRIHAG FTH; Hedidge A, IRS 3R T8-
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nfafafir
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3. §919 9Ff 3t =i |

18

Page 17 of 83




YT ;SR SR Oy

U169 Qidoh, Ty T, 3= J1ed

ﬁ@ﬁﬂ%umwmﬁ

© ® N o U AW

. Stryer, L., Biochemistry. (8" Ed.): New York: Freeman. 2015.

Nelson, D.L. & Cox, M.M. Lehninger, A.L. Principles of Biochemistry (7" Ed.):
Lehninger New York, NY: Worth. 2017.

Voet, D. & Voet, J.G.,Hoboken, NJ: J. Biochemistry (5" Ed.): Wiley & Sons.
Martin. P. A and Rodwell. V. M.D.W, Mayes. Harper's review of Biochemistry

B. Lewin. Gene VILI.

P. K. Gupta. Genetics

B.D. Singh. Genetics

H.D. Kumar. Microbial Genetics

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

AT T HBE 33 UTedshy:

1. https://onlinecourses.nptel.ac.in/noc25 bt33/preview

2. https://www.coledavid.com/downloads/datadownloads/chapter 1 biomole
cules.pdf

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

001202/M010962/ET/1526556203Module 23 ET.pdf

https://uw.pressbooks.pub/fmrbiochemistry/chapter/main-body-3/

https://ebooks.inflibnet.ac.in/biocp04/chapter/glycolysis/

https://egyankosh.ac.in/bitstream/123456789/75923/1/Unit-13.pdf

https://www.medschool.lsuhsc.edu/biochemistry/Courses/Biochemistry201

/Desai/Amino%20Acid%20Metabolism%201%2010-14-08.pdf

8. https://basu.org.in/wp-content/uploads/2020/06/Enzymes.pdf

9. https://biochem.du.ac.in/userfiles/downloads/Enzyme%20Kinetics.pdf

10.https://ugcmoocs.inflibnet.ac.in/assets/uploads/1/223/6898/et/152003190
60603031212.pdf

11.https://rwu.pressbooks.pub/bio103/chapter/regulation-of-gene-

expression

12.http//www.mphindigranthacademy.org
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I UPR PR BRI

gaften @fe | 9 UToushH &7 - HIA & AU 8 & U 1T
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— P14 & YR (Cos):

ﬁqﬁa[gp?f Y UISUshH & 33T g IgrfAe Rigidl &1 I Aefd &

(@ At g, Forad faftrer = wall oIk gersidt SgafRes) w gy Sk

ATSeH) feam T §1 UreTsH Bt IRl gereial Bt g 4, Jaue
3R STIARIBT BT IR B ¢1 GeAoal P od SHoll 3R
T & FHAd uggell & IHS | 3 UTsUshH & IrEh 9,
B! DI G&H BT AMBY; -
1. TS B WA, ST SR TuEg W gHae 6 E
BT
2. geHSitdl Pt geaeitdr dRipt Ud SiF sfiaafad & IR |
A

Pise qed A
P 3P 3fepaH 3ieh: 40+60 gATH SHvTi: 40

Page 20 of 83




HITT §: ARG UIedshH ot IrHu

S IR P H=AT (Wl Jerg del H): 8 € Ufd g ol ARAM: 120 °e

U gt:

1. UT6UshH & fAIY siawyes fafis Wie THTe iR Sraid UM duR BT

2. TRfeds Tifsuw THiee TR dUR HRAT 3R §S3T--a9dd® JHIBRUT B AT BT |
3. gt fao WaehIeier &1 IUANT & BSA &1 Th HHD U SRR 3R SIR-
S & 0 B A FHRab ST WIS Figar Fuid 1|

4. UTR SHIHCUTHT GRT Ufeithfed, WHATCH 3R TR 3HHI TRIS &1 gUadhu|

5. Jefell URdl ShIHC ! gRT [ &1 gyaaun|

6. U UTopTaieh/: Taioieh Wid (ORY &R1Y hIhe I1 daee fSgIggroiol ar fomalt 4
TG o UoligH) ¥ USTgH &1 Yool 3R d&01 quiH|

7. DIRIDHT-Had AZICH B daRY

8. AT Tethe 3{g&uur|

9. 3m-fafAma BT BT yer|

10. 9 G e HIHCHTH &1 UeriH|

11. T HIHCRITHT BT US|

12. SR faf¥ & UeRH & U H 60% R & fa%s g U THTe™ &
SHfARM |

13. THSITY-YITSls /A degdeuriac gRT YfadR0l & Udd aR0N § AT i Yl
BT 3ATHTT

14.Wﬂﬁfﬁaﬂtﬂaz Km, VmaxGﬁTKcatSITHW:ITI

15. YT JATUH fb OD 260 TR ANV Hd TSI WSS ST Bt ga-T # fapa
ST & T S1fie § | ST TR & a1 S4T BT Al 8111 SITY 3HR & U
JARIE & ©U § SITAY ARG $T T |

16. IUT YINTRITAT SUHRUN BT IUANT B SIUAT, IRTAT T WA o6 =0 H 371
T & UgaH|
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11.

12.

13.

Stryer, L., Biochemistry. (8" Ed.): New York: Freeman. 2015.

Nelson, D.L. & Cox, M.M. Lehninger, A.L. Principles of Biochemistry (7" Ed.):
Lehninger New York, NY: Worth. 2017.

Voet, D. & Voet, J.G.,Hoboken, NJ: J. Biochemistry (5" Ed.): Wiley & Sons.
Martin. P. A and Rodwell. V. M.D.W, Mayes. Harper's review of Biochemistry

B. Lewin. Gene VILI.

P. K. Gupta. Genetics

B.D. Singh. Genetics

H.D. Kumar. Microbial Genetics

Sawhney,S.K.&Singh,R., Introductory Practical Biochemistry, Narosa Publishing
House.2009.

.Plummer,D., An Introduction to Practical Biochemistry

(3Ed.).McGrawHillEducation.2017.

Sadasivam, S, Biochemical Method (3"Ed.).New Age International
PvtLtdPublishers.2018.

Jayaraman, J., Laboratory Manual in Biochemistry. New Age International
Private Limited. 2011.

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

Suggested equivalent online courses:

1. https://onlinecourses.nptel.ac.in/noc25 bt33/preview

2. https://www.coledavid.com/downloads/datadownloads/chapter 1 biomole
cules.pdf

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

001202/M010962/ET/1526556203Module 23 ET.pdf

https://uw.pressbooks.pub/fmrbiochemistry/chapter/main-body-3/

https://ebooks.inflibnet.ac.in/biocp04/chapter/glycolysis/

https://egyankosh.ac.in/bitstream/123456789/75923/1/Unit-13.pdf

https://www.medschool.Isuhsc.edu/biochemistry/Courses/Biochemistry201

/Desai/Amino%20Acid%20Metabolism%201%2010-14-08.pdf

8. https://basu.org.in/wp-content/uploads/2020/06/Enzymes.pdf

9. https://biochem.du.ac.in/userfiles/downloads/Enzyme%20Kinetics.pdf

10.https://ugcmoocs.inflibnet.ac.in/assets/uploads/1/223/6898/et/152003190
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60603031212.pdf

11.https://rwu.pressbooks.pub/bio103/chapter/regulation-of-gene-

expression/

12.http//www.mphindigranthacademy.org
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UI6ushH &5 419 d-id] &I MU Hal g, SHH Iuan
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ST
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®T SR

2. TR gfaeraR fifee IS (UTTHSIR) 1R gadei R
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3. SUYSR & SIfdd SR & YRR |

18

IJATEIH : go Rigid, UeR: femiRma diha SRict 3fste sik
RIS IR — IUHRUN Pt Jol T 3R S|
HCIE: 4a G, toR — f[Qyeq @ifézm), saxivo
(UsATRI), BT R AR, 19, 3 fafmg (eme Teew), oia
ey ©a fheezm), TP wicme!, wadiuasdt | fafta
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FPLC %1 Rigid Ud Sifdes SruaiT|

nfafafd-
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2. 3R AR BRI o forg feifase wanmRmanss &1 gR|
3.2-3I SAGCIHRAY R AlSd a4 |

18
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U H AIEel BT UGN, MU ST & forw Sare! &1

O [ATSHIEE, UITU-HH-viel UigeR, fher &g, St

dieiiT 3nfe 1 Riid, 7ol I Td SrguanT|
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USUqE S , G TEIP, 3= 91T

SR TeTa® YEdd/ I/ 3 UTST AT /IT6d ArTit

Suggested Readings:

1.

10.

11.

Banwell, C., Fundamentals of Molecular Spectroscopy (4" Ed. ): McGraw Hill.
2017.

Lakowicz, J. & Joseph, R, Principles of Fluorescence Spectroscopy (3 Ed.):
Springer. 2006.

Valeur, B, Molecular Fluorescence: Principles and Applications (2" Ed.): Wiley.
2013.

Rupp, B. Biomolecular Crystallography: Principles, Practice and
Application to Structural Biology (1% Ed.): Garland Science. 2009.

Wilson, K. & Walker, L., Principles and Techniques in Practical Biochemistry

(5™ Ed.): Cambridge University Press. 2000.

Dash, U.N., Textbook of Biophysical Chemistry: Macmillan Publishers India.
2006.

Cantor, C.R. Schimmel, P.R., W.H Freeman and Co.Biophysical Chemistry:
Part 2: Techniques (1°* Ed.): 2008.

Campbell, I.D., Biophysical Techniques: Oxford: Oxford University Press. 2012.
Serdyuk, I.N., Zaccai, N.R., & Zaccai, G.,. Methods in Molecular Biophysics:
Structure, Dynamics, Function: Cambridge: Cambridge University Press.
2007.

Chakravarty, R, Goel, S. & Cai, W., Nanobody: The “Magic Bullet” for
Molecular Imaging? Theranostics, 4(4), 386-398. doi:10.7150/thno.8006.
2014.

Books published by M.P. Hindi Granth Academy, Bhopal
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Suggested equivalent online courses:
1. https://archive.nptel.ac.in/content/storage2/courses/102103047/PDF/mod6.pdf
2. https://cattheni.edu.in/wp-content/uploads/2018/09/2.Microscopy-Principles-
and-Types.pdf
3. https://archive.nptel.ac.in/noc/courses/noc16/SEM1/noc16-mm03/
4. https://jiwaji.edu/pdf/ecourse/chemistry/Lecture%203%20Crystal%20system%2
Oetc..pdf
5. https://onlinecourses.nptel.ac.in/noc20 bt18/preview
6. https://egyankosh.ac.in/bitstream/123456789/87970/1/Unit-6.pdf
7. https://uou.ac.in/sites/default/files/sim/MSCCH-509.pdf
8. https://ddugu.ac.in/ePathshala Attachments/E PS337351@10170be2i.pdf
9. https://bly.covenantuniversity.edu.ng/ebooks/Environmental Microbiology/Cha
pter-12---Immunological-Methods 2015 Environmental-Microbiology.pdf
10. https://archive.nptel.ac.in/content/storage2/courses/102103047/PDF/mod3.pdf
11. Thermogravimetric Analysis (TGA) & Differential Scanning Calorimetry (DSC)
12. https://www.nobelprize.org/uploads/2024/03/doudna-lecture.pdf
13. http//www.mphindigranthacademy.org
YRT D: Geaidh+ 3R e (Rrsia)
fIpaHSi: 100
JATIHIH ™I (CCE) 40
fayfaeerauiian (UE) 60
HqHY: 3.00 Hours
SaRBeaTPT: BTN 20
(CCE) 3 /qﬂ% 20
STergedaie-: fayfaeraaadan od 40
TS (A) 3 T UY (B 50 Weq) | 03 x 02 = 06
ATRIHeATPT (External TS (B) TY UY (YAP 200 Ve3) 04 x 08 = 32
Assessment): ) N
TS (C) &Y U (P 500 eq) 02x11=22
fayfoemaaudien (University d 60
Exam)
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fawg-yeasitafasm™
N Pls: faa=ur
DY XMUP: PC-21
PRIBIUPR: | Sid SUBVI fAFTH B TS SRIRITET (TS - 1)
@TARPE | U UTouHH BT 3Wad B3 & ¢ B1F 7 a.gadt.
) Siafag fawa &1 srsaa= g+ a1iee|
UTSTHH AT | 38 UTeushH &1 3220 ©F Bl TdI Rigid! B 7ol STd RRaHT &
ufawd (CLO) dIfs d G SITHYUM SUBRON Pl dgaR dRidb I 0 For | g
UTGUshH s A db-1dh! Bl M BT &, ForepT SuTNT
A SIS Sfed YuITell Stafas= & U4l &t oiid & fag
RIE e
cLO-
UT3aehY &1 [aaRg & SMYR R B3 HafaRad & o= § 9a™
B =RT: -
1. 39d GeASaray™ # Fd-aq ddb-d! &I 3faeN, JGiiad
YR SR STV FRGT |
2. U WaeH, 3IUNU, TARYY, TATHSR 38R AN
Wag e Ut & aR & GAYd I U AT
3. SIfqe IATG! BT GUH Hx- &1 AT BT b A &I
T YT hRATI.
Pise g 4
A 3P: AfUHAH 3iP: 40460 | YATH IV D: 40
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PAATEIRD AR HHY: Ui Twg 8 °e / Ufd dhfse

A ARSI (WS HT): 120 °

WA STy o1 =

1. AN 9 YeAGRIP! BT SUAN Hh A dpias R Idg! fagiwarsit &1

STEYA |

2. URI-X fdacH &1 I9aNT exep A (31 T Udelt URd) &1 foheealid SHebRT BT

STEHYA|

3. ORHY] 3IRNU WacRa Ul / SSfdead hucs WISHl A Wacid! &1 IudNT
P AT A F U1 S D1 Figdl T uRATTHS faeyon|

4. TN WD &1 IUART I G R A T & WaeH &7 T |

5. fSHRTE AT FaARE SR YHRGARCH faRAw0T &1 SUANT b U &

7 UErif 3 O § 8 a1e! uRad T S|
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Suggested Readings:
1.

Lo N o » »~ W N

11.
12.
13.
14.
15.

16.
17.

18.
19.
20.

Banwell, C., Fundamentals of Molecular Spectroscopy (4" Ed. ): McGraw Hill.
2017.

Lakowicz, J. & Joseph, R, Principles of Fluorescence Spectroscopy (3™ Ed.):
Springer. 2006.

Valeur, B.,Molecular Fluorescence: Principles and Applications (2" Ed.): Wiley.
2013.

Rupp, B. Biomolecular Crystallography: Principles, Practice and
Application to Structural Biology (1% Ed.): Garland Science. 2009.

Wilson, K. & Walker, L., Principles and Techniques in Practical Biochemistry

(5™ Ed.): Cambridge University Press. 2000.

Dash, U.N., Textbook of Biophysical Chemistry: Macmillan Publishers India.
2006.

Cantor, C.R. Schimmel, P.R., W.H Freeman and Co.Biophysical Chemistry:
Part 2: Techniques (1°* Ed.): 2008.

Campbell, I.D., Biophysical Techniques: Oxford: Oxford University Press. 2012.
Serdyuk, I.N., Zaccai, N.R., & Zaccai, G.,. Methods in Molecular Biophysics:
Structure, Dynamics, Function: Cambridge: Cambridge University Press.
2007.

. Chakravarty, R.,, Goel, S. & Cai, W., Nanobody: The “Magic Bullet” for

Molecular Imaging? Theranostics, 4(4), 386-398. doi:10.7150/thno.8006.
2014

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

Delves, P.J., Martin, SJ., Burton, D.R. &Roitt, .M., Roitt's Essential
Immunology (13" Ed.). Wiley- Blackwell. 2017.
Kenneth,M.&Weaver,C.Janeway'simmunobiology(9t"Ed.).GarlandScience.2
016.

Green, M.R. & Sambrook, J., Molecular Cloning: A Laboratory Manual. Cold
Spring Harbor, NY: Cold Spring Harbor Laboratory Press. 2012.
Wilson,K.&Walker,L.,PrinciplesandTechniquesinPracticalBiochemistry(5"Ed.).Ca
mbridge University Press. 2000.

Banwell, C., Fundamentals of Molecular Spectroscopy (4""Ed.)McGrawHill.2017.
Lakowicz,).&Joseph,R.,PrinciplesofFluorescenceSpectroscopy(3™Ed.)Springer.2
006.

Valeur, B. Molecular Fluorescence: Principles and  Applications
(2"9Ed.)Wiley.2013.

Serdyuk, IN., Zaccai, N.R,& Zaccai, G., Methods in Molecular Biophysics:
Structure, Dynamics, Function. Cambridge: Cambridge University Press. 2007.
Books published by M.P. Hindi Granth Academy, Bhopal.

Page 32 of 83



Suggested equivalent online courses:

1.

>

© o N

10.

11.

https://archive.nptel.ac.in/content/storage2/courses/102103047/PDF/mod
6.pdf

https://cattheni.edu.in/wp-content/uploads/2018/09/2.Microscopy-
Principles-and-Types.pdf
https://archive.nptel.ac.in/noc/courses/noc16/SEM1/noc16-mm03/
https://jiwaji.edu/pdf/ecourse/chemistry/Lecture%203%20Crystal%20syste
m%20etc..pdf

https://onlinecourses.nptel.ac.in/noc20 bt18/preview
https://egyankosh.ac.in/bitstream/123456789/87970/1/Unit-6.pdf
https://uou.ac.in/sites/default/files/slm/MSCCH-509.pdf
https://ddugu.ac.in/ePathshala Attachments/E PS337351@10170be?2i.pdf
https://bly.covenantuniversity.edu.ng/ebooks/Environmental Microbiology
/Chapter-12---Immunological-Methods 2015 Environmental-
Microbiology.pdf
https://archive.nptel.ac.in/content/storage2/courses/102103047/PDF/mod
3.pdf

Thermogravimetric Analysis (TGA) & Differential Scanning Calorimetry
DSC

12. https://www.nobelprize.org/uploads/2024/03/doudna-lecture.pdf
13. http//www.mphindigranthacademy.org
YRT D - i 3R TRIeT (i)

U TRI&T &t arorT: - Max. Marks:40 +60 =100
&WW Max. Marks-40
DT JEHIATCT 10
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TRITR/ Y HO1/SFRTRITET YA/ 3 HfRrefon
el Hedldh Max. Marks-60
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Y -1 10
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YT 3f : UR=g

yfdwd (CLO)

PRiwH | Dam: S | yuyw IUW: -1l | I 2025-2026
fawa: g ofte fagm
T IS cc-22
PH AP Sra-wifRt Td -
BIE BT IBR: PR BRI
TETEH oftrmy | 39 UIGUHH Bl ST BT Bl T Riidl o1 7l o1 Ria 8

i d TAAM I SUBRUN Bl dgaR dRidh o JH Tor | T8

UTGashH s A4 db-id] I UMHA Rl ¢, fSHHT ITanT

M SRS Sifed JoTTel Siaiax & U4l &1 ofig o forg

IR G 5

CLO-

UTéashd & favgayg & SMUR R 8 FufaRed & axa 4

H&‘lﬂfﬂﬁﬂﬂ%ﬂ:

1. 39d YeAoafas= H Fd-aH da-ie! &1 3faem, JSifad
YR 3R STUENT e

2. U WacH, IRVU, FARGY, TAUHSMR SR AN
W RDIUT & IR & AU I U DHReAT|

3. Sifd% IdATG DI GUH B B (AN HHHCHIhS At

hT T U DT,

6
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AU 3ih: 40460 | gAdH IIVID: 40
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YT § : UTSUshH P foudaw

P AT DI BT (Ufel TWT8 Gei H): Uid e 6 e
A ATSA: 90 TS

fawra

P =T

Sifde onferdl #§ @R ®I SEYURUN| W8 , FHR0T, RO
TRATHS® 3 DI AMhd AR EES TfA | F<19 Ughd &
AUG T, AADT , 3R Igad  adl 3% aid Gae | TR0 &
A9 : W, Iqd® foga , a1 foges, AMs faaad | TeRo
oTe, fawHaT, SiR HIaTe | Wi : aefasd TN, geg
TN WFE , RER IR e Wad 3R 3fd geamnd|
Tiear &t faftrd aRHTeTE, TR & anT &R Ton U9 (had
HY), qEf® o a9ay SR Fad | WGl 9@ Ha 3R
ECARERIGI
Tfafafer-
1. SFI9YH ¢ & Fe H S9-wifret & Hed W 9Hg 94|
2. Jufei faftrat ofR/aT TS AR TRI&U Td Tae 't TRI&
TR Al 91E ST
3. SI9-aEHl fOH 9 Helid Sered R Uy |

18

e dT faaRun &1 ue o i aa-ifad , igeq SR I
F@ArHe) @ fAaRull & ga SaeRum) 3R 3% SIART| ST
3R T P SAYRUN| : YR & o1 TR arefasds T
| TR ARESH T DI GRUTHT| HTe AR , e 't TS
3R f-fIaR0T g faRamd SR UM WS S B SHTYRON|
TE-gdy SR UARIU— Y& R fRErda g R
gaﬁw:w-nﬁaﬁ?a‘r-nﬁmm,maﬁ&rﬁw&mm
Y|

nfafafd-

1. T IR 3R faeroT fawewor IR enam|

2. fafiid UR Bt TR fAfat 1 & qaerm|

18
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G-I fag &1 uive:

SIa-ga o & aRkymen, YfieT, srdad Ud W, S9dT
SUTIRT, SR FHH! AT | SIg-Fe1 I T IRATE: SIT-F1
fasm & faf¥ra Iu-faum o1 Ira | T sarad! Se-c ST3OR,
WHedwR, FISAWR, ST, Jeadh, Feb-e giftase , STHHe

TRFET Riew, TEileH | Sifdw ST Td Sered ST UHR Sfddh
ST & UHR| Sfddh STIay BT THRUN SIHH ScTad: GenBank,
EMBL-DDBJ, PIR, SWISS-PROT. HiedfHeh gfaedicige Ud WA
3{IhH SCIE™  Exint, TIGR, EPD, CUTG, GOBASE, PROSITE,
PRINTS, BLOCKS, Pfam, PRODOME ¥R@+l Scled (PDB, CSD,
CATH, SCOP, FSSP fa=isid Sclad KEGG, ENZYME, REBASE.
3¢ U] URSUT BT LTI GenBank, EMBL, DDBJ, Swiss-Prot, PIR,
PDB, FASTA, MSA, PHYLIP

Tifafafr-

1. S9-Ge1 fag § IuanT fhu oM aTe Wieddr SR BISaTR &l
¢ AR HRAT|

2. YIEH ShUUT PROSITE, Pfam, PRODOME Sclad TR 3{cs
3 |

3. THfHRUN 3IhH SeTe IR ATSd daR BT

18

v

3Ty fazawor: ufteg, faftml (HMM 3R ANN) duT Tgw@:
i o 3HH IRAvy &7 U=y, Rigid iR ditedmR
SUIRL, UIEH 3gepy faxawor Rigid ok dftedeR Iuaul|
WW%%@WW%W@%@W%@W
AR . SIHH ol JH-aR TEReH — aRad SR
Hed |

&l SfIHHI B! JaT B & e Uged fafdmt| dgur ot fafemr:
Sl Afeay, sie Urnfi, EgRfcs TENREH: FASTA 3R
BLAST SR SUSRUN PT STANT| WHITT ARXa: PAM, BLOSUM,
Gap Penalty 3 SGYRUN. Teud Yy Seeie feg, S
" R faftr weiifer | dengehfies fazeivur uRey wd #ew;
dR1gel & IHe R i o fafiar|

nfafafdr-

1. fdae RIS I faRAWor 3R TR WUedTR SUHRUN TR
4|

2. TRWU & ARJb! R JAIHS d1E dIR HAT: Sic Al 3R
IR Afeay |

3. 98 3IhH I / BIsdleiHicH [ARATl & Rl IR YR |

18
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IRITED S d-IT 97 BT UR=T 3R Aed. TaRTed a1
Fefor TR fhbtedmme | gfdmr Aafes e, sod
gereRiet. Adwie goma. ﬁg@msﬁm 3R TE U,
T DT A fAeiyor, G- &t ga-1 WA a1 @l
yiqwamtt: fgdae WaT &t yfdwamon  Jdae WReAT B
Yfasgarofl, M BIfET, gfdad e TN HRTAT T DI
yigsgaroft: Rigid ok IuaRu, St WS Tg&ud]
3{TUIeh ATSTNT Td e, Hgex Semd Siufy Sfidmen
nfafafd-

1. GHT dIR AT WA BT T faeyor|

2. T WIfeST BT eS0Ty |

3. SR WG YT gd1 fSemsii1 | ==
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Suggested Readings:

Statistics:

1.
2.
3.

7.

An Introduction Biostatistics Glover

Mishra & Mishra An Introduction Biostatistics-, Kalyani Publication .

Bajpai P.K. S Chand Biological Instru mentation and Methodology &
Company, 2010.

K.N. Scott and A.K. MathurTextbook of Biomedical Instrumentation, , CBS
Publishers and Distributors Pvt Ltd; 15t Edition,2013.

Khan & Khanum Shiba Khan, Fundamentals of Biostatistics Ukaaz Publications,

. Jayaram Reddy. Bioinformatics and Biostatistics, Jayaram Reddy, Geetha Book

House, Bengaluru, 2017
Books published by M.P. Hindi Granth Academy, Bhopal.

Suggested equivalent online courses:

1.

o vk wNnN

10.
11.

12.
13.
14.

https://www.lkouniv.ac.in/site/writereaddata/siteContent/20200424121624037
Opriyamka SDS COLLECTION OF DATA.pdf
https://ebooks.inflibnet.ac.in/hsp16/chapter/and-tabulation-of-data/
https://egyankosh.ac.in/bitstream/123456789/65182/3/Unit-3.pdf
https://digital.nios.ac.in/content/311en/311 Maths Eng Lesson18.pdf
https://math.ucr.edu/~jbritton/Normal Binomial Poisson Distributions.pdf

https://uw.pressbooks.pub/quantbusiness/chapter/simple-linear-regression-

and-correlation/
https:.//www.lkouniv.ac.in/site/writereaddata/siteContent/20200329161234146
7kuaum yadav_ Bioinformatics.pdf
https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp content/S001174BS/P001
209/M014178/ET/1526979884P14 M2 ET.pdf
https://www.ebi.ac.uk/training/online/courses/bioinformatics-terrified/what-

makes-a-good-bioinformatics-database/primary-and-secondary-databases/
http://www.binf.gmu.edu/jafri/binf630/Lecture7.pdf
https://www.biogem.org/downloads/notes/kau/PAM%20and%20BLOSUM %20
Matrices.pdf

https://onlinecourses.nptel.ac.in/noc21 bt29/preview
https://liacs.leidenuniv.nl/~bakkerem2/cmb2015/CMB2015_lecture10.pdf
http//www.mphindigranthacademy.org

Page 38 of 83




HTTT D: Yedih 3R e (Rrgia)

SfrHaHsi®:; 100
AT 1% (CCE) 40
fayfaemeraadian (UE) 60
HHY: 3.00 Hours
3fiak® 'FKCI'IW Jdd Femuter 20
IS (CCE) S 20
TRIeaieT: fagfaemerd Wie | o 40

TS (A) 3fd TIUY TP 50 We) | 03 x 02 = 06
STEIIH (External S (B) YUY (T 200 T3) 04 x 08 = 32
Assessment): gs © aprgqu}[ (QW 500 T7s) 02x 11 = 22
E(E'E)Eﬂm&ﬂ (University P 60

TR 1|  geg Haei= ureusd (VAC-CHM/EESC) =T g1, foret et 2
»fge F1 gt vAc #) 3= Riem Ry gR1 Tasht 2020 & siavia 39 Uida W
e UTedshdl @ gl | AT T 91fe |

Page 39 of 83




FEfEn wem faEm qi gy | Qe fgdia | 9 2025-2026

fawa: yea sia fasm
P Bls: PC.22
DI Ao SagifeI®! 3R StageqT fag= & foe warm=mer &t
OTaTE-11)
B BT UDNR: DR DR
qafen@iR®ls | 59 UeasHd BT AU B & forg B 3 d.oasdt. §
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2. SIg-gaT fagm SusRun SR fafiat &1 3 sifofa &=
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Pfse gaa 4

Q‘W‘f\'ﬂ'ﬁ?z

SAfUFHaH 3fP: 40460 | gAGH SN P: 40

Page 40 of 83




YT § : UTSUshH P foudaw

A ARSI Dt GBAT (U g "el H): Ul Jwire 8 ue
A ATSH: 120 e

WA STy o1 =
1. NCBI 3R UniProt 3§ IaT¢H} &7 IUTNT|
2. faf¥a SfiF Sere &1 ufter iR IuanT|
3. WWWW: NCBI, EMBL, GenBank, Entrez, SwissProt/TrEMBL, UniProt
PT 3TN
4. BLAST S JUSHRUN BT IUTNT R JHAT WSl Td URUIMHT P saraT |
5. Clustal W &1 SUTNT dhRb dg-3fIshd I |
6. U1 3R YfRTUICTSS 3(hHI bl AT THeD faZadwT |
7. S yigsgaroft fafea (GRAIL, GenScan, Glimmer) T TN
8. RNA TREHT HiIa=IaTo IUSHRUN &1 SUIRT|
0. faftra TrgTR fEomef SR ufdey Wge gafgaT SuHRUT &l IuaT|
10. AP Wi IRTT Q@A™ Sered (PDB, SCOP, CATH) &1 SUdNT|

11.

DeepView/PyMol &1 ITANT %R Wi T=137 &1 FATT 3R S1eqa|

I GATUH

T3 G , O<H &P, 30 GH1H=

10.

11.
12.

13.

Suggested Readings:

1. An Introduction Biostatistics Glover

Mishra & Mishra An Introduction Biostatistics- , Kalyani Publication .

Bajpai P.K. S Chand Biological Instru mentation and Methodology &
Company, 2010.

K.N. Scott and AK. MathurTextbook of Biomedical Instrumentation, , CBS
Publishers and Distributors Pvt Ltd; 15t Edition,2013.

Khan & Khanum Shiba Khan, Fundamentals of Biostatistics Ukaaz Publications,

Jayaram Reddy. Bioinformatics and Biostatistics, Jayaram Reddy, Geetha Book
House, Bengaluru, 2017.

Green, M.R.,, &Sambrook, J., Molecular Cloning: A Laboratory Manual.

Cold Spring Harbor, NY: Cold Spring Harbor Laboratory Press. 2012.

Mount, D.W., Bioinformatics: Sequence and Genome Analysis. Cold Spring
Harbor, NY: Cold Spring Harbor Laboratory Press. 2001.

Baxevanis, A.D., & Ouellette, B.F., Bioinformatics: a Practical Guide to the
Analysis of Genes and Proteins. New York: Wiley-Interscience. 2001.

Pevsner, J.,, Bioinformatics and Functional Genomics.Hoboken, NJ:Wiley-
Blackwell.2015.

Bourne,P.E., & Gu,J. Structural Bioinformatics. Hoboken, NJ: Wiley-Liss.20009.
Lesk, A.M., Introduction to Protein Science: Architecture, Function, and
Genomics. Oxford: Oxford University Press. 2004.

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

Suggested equivalent online courses:
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10.
11.

12.
13.
14.

https://www.lkouniv.ac.in/site/writereaddata/siteContent/20200424121624
0370priyamka_SDS COLLECTION_OF DATA.pdf
https://ebooks.inflibnet.ac.in/hsp16/chapter/and-tabulation-of-data/
https://egyankosh.ac.in/bitstream/123456789/65182/3/Unit-3.pdf
https://digital.nios.ac.in/content/311en/311 Maths Eng Lesson18.pdf
https://math.ucr.edu/~jbritton/Normal_Binomial Poisson Distributions.pdf

https://uw.pressbooks.pub/quantbusiness/chapter/simple-linear-
regression-and-correlation/
https://www.lkouniv.ac.in/site/writereaddata/siteContent/20200329161234
1467kuaum_yadav_Bioinformatics.pdf
https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp_content/S001174BS/P
001209/M014178/ET/1526979884P14 M2 ET.pdf
https://www.ebi.ac.uk/training/online/courses/bioinformatics-

terrified/what-makes-a-good-bioinformatics-database/primary-and-

secondary-databases/
http://www.binf.gmu.edu/jafri/binf630/Lecture7.pdf
https://www.biogem.org/downloads/notes/kau/PAM%20and%20BLOSUM
%20Matrices.pdf

https://onlinecourses.nptel.ac.in/noc21 bt29/preview
https://liacs.leidenuniv.nl/~bakkerem2/cmb2015/CMB2015 lecture10.pdf
http//www.mphindigranthacademy.org
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YT D - i+ 3R GeafAeRor (urifi)
YIRS UI&T BT FiotT - SferFaHaid: 40 + 60 = 100
3Ta® geaip- (Srferpansi®: 40)
D& JEHIRTAT 10
fou 10
IAR 10
JETHE  (@C, UG,  dHIeuER / 10
e OHEYHT / TATRITYHOT / 3NN ufRrer)
CIRCGICE (SrfrHaHSI®: 60)
TR (Major) 10
w - 1 (Minor) 10
YA - 2 (Minor) 10
e 10
HIRgHURIET @rsan) 10
UG RGBS 10
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