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1

Overall Course Objectives: This paper provides overview on history' taxonomy and

fundamental concepts in microbial techniques.

Objectivcs:

cobl. Describe the history ofmicrobiology; leam principles ofmicroscopy

and microbialidentification.
Cob2. Outlines ofbacterial taxonomy& concept ofmicrobial growth and factor

effecting groMh.
Cob3, Discuss microbiological culturing and preservation methods'

20 Hrs

M.Sc MICROBIoLOGY (2025-27)

M.Sc. (Previous) I Semester (CBCS)

Paoer I PMB l0l General Microbiologr and Microbial physiolos/ (Theory)

(Core) (CBCs) (4 HPw-3 Credits)

Utrit I

ConceDt of Vedic Microbiology, Pioneers of Vedic Microbiology- Acharya Charaka '
i*-i[u u"a Vaghbhata. Pioriers of Microbiology - Anton Van Leeuwenhoek' Louis

Pasteur, Robert (och, Edward Jenner, Winogradsky, Biejerinck' Alexander Flemming'

SelmanValkmann.
Microscopy - Principles, working and applications of bright field microscope,

fl uorescent microscope. phase contrast micloscope' electron microscope

Microbial Cell Structure: Prokaryotic cell, Eukaryotic cell. Organization and function of

cellular organelles.
Bacterial endospore structure. biochemistry and genetics of sporulation

Microbial identification: Staining methods and microscopici Molecular and genetic

characteristics ( 1 6srRNA)
General characterg of actinomycetes, fungi. protozoa and algae

Utrit II

Name and ctassification of Iftimis (germs)- Name of krimis in Veda , names and colour

of kimis, major gropus of kimii in veda. Principles of bacterial taxonomy and

classification: 
"- 

NimericA bxonomy, Bergey's manual and its importance-general

properties of bacterial grouPs.

idicrobial nutrition and maubolism: autotrophy - Photoautotroph and bacterial

photosynthesis, Chemoautotrophy and heterotrophic metabolism.

Microbial growth: The concept of groMh and definition
Cell cycle in microbes and generation time.

Grorth phases ofbacteria and importance of each groMh phase.

Synchronous cultures Methods of synchronous culturing, Continuous culturing

methods.
Factors effecting groMh
Methods of groMh measurement

4 Hrs

3 Hrs

2 Hrs

3 Hrs

4 Hrs

20 Hrs

4 tlrs

3 tlrs

2 Hrs

2Hr
2 Hrs
2 Hrs

2 Hrs

3Hrs
2Hrs

1

cHAtpEHSO$t '.
EOS ln iillcroblology
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Microbial Stess Response - Oxidative Stress, Thermal stress' Starvation Sress' 2 Hrs
Aerobic to Anaerobic Transition

UNIT III
20Hrs

Methods of sterilization and disinfection: Physical methods and chemical methods'

Containment facility.
l4l"."'Ui"i"gi"a media - Autotrophic media, defined synlhetic -mineral 

media'-fr"i".",*rfii" 
media. The concepi of prototrophs and auxotrophs' prototophic

{minimat media) complex media (undefined media)

E"iiiruti* 
"t 

g".t.ria, Fungi and Algae: Routine and special culture methods (agar

J*i, ugar.tuu, ug* plate, ro-ll tube. shake flask' aerobic and anaerobic culturing)'

Isolation of pure cultures.
i'r"."*"r"ri and Maintenance of Microbial Cultures: Routine methods and Liquid

nitrogen prcservation, fieeze-drying (Lyophilization) etc

4 Hrs

4 Hrs

5 Hrs

3Hls

4Hrc

Course Outcomes:

CHAIPERSON
BOS in Mlorobiology

n\avan's Vivskananda College
SainikPUrin" Hameeda Bee

B"l#iffiillil"'dL$

2

Students will be able to

PMB 101 CO1. Apply concepts ofmicroscopy and identifying vadous microbes'

i'ilB i0i aor. di:,ingri.n tu.t",iu tut.a on taxonomv& summarize bacterial growth'

i,'l,is i0i iol. Aa"pt iarious microbiological techniques &microbial culturing techniques.



I Semester Practical Paper I(CBCS)
PMB l5l General Microbiology and Microbial Physiology (4 HPW-2 Credits)

l. General instructions, Microbiology laboratory and its discipline
2. Handling ofmicroscopes. Calibration and measurement ofmicroscopic objects
3. Staining techniques for bacte a simple, differential and special staining
4. Sterilization procedures/methods
5. Preparation ofmicrobiological media. Autotrophic media. minimal media, basic media,

Enriched media, enrichment media, and differential media.
6. Isolation and cultivation ofpure cultures
7. ldentification methods of bacteria: Biochemical & Molecular (demonstration)
8. Isolation and cultu ng offungi (yeasts and molds) and algae
9. Culturing methods of microbes slant and stab cultures. tube culture. flask cultures. shake

flask cultures
10. Anaerobic culturing methods anaerobic jar and its use, pyrogallol method.

thioglycolate media cultudng. anaerobic glove box and its application
I 1. Microbial growth experiments Viable count of growing cultures and generation time

determination
12. Study of bacte al grouth curve
13. Factors effecting the microbial growh (pH and temperalure)
14. Microbial stress response in salinity conditions

Recommended books

l. Microbiology by Pelczar M.J.. Ried, RD and Chan. ECS.
2. Vedic Microbiology (2020) Dubey,R.C., Motilal Banarsidass intemational publication.
3. Vedic Microbiology- A Scientific approach; chakradhar f. 'Anjista,and shdji kurup. ravi

prakash arya; Publishers: Indian foundation for vedic science. rohtak
4. Microbiology by Gerard J. Tortora. Berdell Ra. Funke and Christine L. Case. Publ:

Pearson Education [nc.
5. Text book ofMicrobiology by M. Bunows
6. General Microbiology by Stainier, Deudroff and Adelberg Review of medical microbiology

by Jawitz, Melnick and Adelberg
7. Bacterial and Mycotic infections ofman. Ed. Dubos and Hirst Lipincott
8. Principles of Microbiology and Immunology by Davis, Dulbecco.Eison, Ginsberg and

Wood.
9. Microbiology by Pelczar M.J., Ried, RD and Chan, ECS.
10. Microbial Physiology by Moat. Brock's Biology of Microorganisms by Madigan, MT et

al
I l. Biochemistry ofbacterial groMh by Mandelstum, Mc Quillon and Dawes;
12. Bacterial Metabolism by Dwellely
13. Photosynthesis by Dewlin and Barker;
14. Laboratory Experiments in Microbiology by Gopal Reddy et al.

3

'.*#,$$'HI#.i[is"*'

3

15. Microbes in Action by Seoley HW and Van-Demark. P.l
16. Biology ofmicroorganisms by Madigan. MT et al

Dr. Hameeda Bee
Associate Professor

DcDartment of Microbiolory
Osmania University' HYd-u/
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. MSc MICROBIOLOGY (2025-27)
M.Sc. (Previous) I Semcster Microbiolog) (CBCS)

Paper II PMB 102 Virology (Core) (CBCS)
(,1 HPW-3 Credits)

Overall Course Objectives: This course provides knowledge on stnrcture, replication, and
recombination in viruses and summarizes the applications ofviruses in various fields.

Objectives:
Cobl. Describe virus classification. structure. detection methods and replication
Cob2. Comparison oflytic and lysogenic viruses and various replication strategies of viruses
Cob3. Outline the concepts of recombination in phages and discuss applications of viruses in
va ous arcas.

Unit-l

History of virology (latest Scientific investigations), Viral classification:
Baltimore. Recent changes to virus taxonomy. lClV-Virosphere and
Hierarchical ranks
Viral metadata resource, viral metagenomics -Virome
Virus structure and morphology
Detection of viruses: physical. biological, serological and molecular methods.
Cultivation and quantification ofbacteriophages. plant and animal viruses
Sub-viral particles: structure. replication and diseases caused by satellites virus,
viroids and prions
Significance ofemerging viruses: Ebola, Nipah. Hantavirus. Zika virus.
General idea about cyanophages. actinophages and mycophages

Unit-2

Viral replication Strategies: Cellular interactions--Clatherin coated pits, lipid
rafts, endocl,tosis and virus uncoating mechanisms
Host response to viral infection-apoptosis. necrosis, stress response. Cellular basis
of transfomation, types of cltopathic effects.
Structule, chancteristics and replication stategies of Bacteriophages: T2 and
Lambda
Structure, characte stics and replication strategies of ds DNA viruses-
Adenoviridae. Baculovirdae
SS DNA virus Geminiviridae. Nanoviridae-BBTV
SS DNA/dS DNA virus-Pleolipoviridae. Reverse tanscribing DNA,/RNA virus-
Hepadnaviridae-HBV. Retror iridae-H l\'
dS RNA viruses Reovirales: positive sense RNA virus-Virgaviridae-TMV,
Coronaviridae- SARS-CoV-2; negative sense RNA virus-paramyxoviridae

3Hrs

2Hrs
2Hrs
3Hrs

3Hrs

20 Hours

3Hrs

-1H rs

-3Hrs

3llrs

,lHrs
3Hrs

3Hrs
3Hrs

2llrs

I -<- ,--)".
Hameeda Bee
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Associate professor
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20 Hours
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Unit-3 2{) Horrrs

,lllrs
.lHrs
{Hrs

Recombination in phages, multiplicity reactivation and phenotypic mixing
Geneml account ofTumor virus (RNA and DNA)
Viral Interference and lnteferons. Classification of Interferons. Antiviral agents
(chemical) and their mode ofactions
Different types of viral vaccines
Viral vectors used for cloning and sequencing: Lambda phage, M 13, Retro
viruses, CaMV 35S promoter and its application.

4Hrs
,lH rs

Coursc Outcomcsi

- Students will bc able to

PMB 102 COl. Classify the virus based on structure, and replication
PMB 102 CO2. Distinguish l1.tic and Iysogenic viruses and interpret replication strategies.
PMB 102 CO3, Interpret concepts ofrecombination in phages and Summarize applications of

viruses in various areas

,. CHAIRPERSON

*r#."1[,:lH,"i'lif t",,'n'

Dr. Hameeda Bee
Associate Professor

Department of Microbiolos/
Osmania University, HYd-07

I
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I Semester practical prper II
(CBCS) pMB lS2 Virotos/ (4 Hp*_2 Credits)

l. Isolation ofE.coli phage from soil
2. Isolation ofE.coli phage from sewage
3. [solation ofphages from contaminated food samples
4. Applicarion ofbacteriophages as food preservatives
5. Quantifi cation of phages

6. Cultivation and preservation ofphages
7. Growth phages ofphage and burst size (Demonstration)
8. Phage induction demonstration
9. Cultivation ofanimal viruses in egg allantoic, amniotic and CAM
10. Symptomatic observations ofplant viral infections
I l. D€monstration ofc),topathological changes ofanimal virus
12. Study ofpathogenic lesions ofanimal virus diseases rhrough slides.
13. Applicatior ofNPV and its role as biopesticide.
14. visit to lab for NPv production
15. Awaleness and participation in vaccination programs (extension activity).

Rccommetrded Books
I . Recent publications: Research papers and review articles from Google search engine
2. General Virology by Luria and Damel .

3. Basic Virdogr. E.K. Wagner .

4. Virology and Immunology by Jokli .

5. Laboratory manual ofMicrobiology and Biotechnology by Aneja, I(R . Text book of
Virology by Rhodes and Van Royen

6. Plant Virology by Smith
7. Gcnetics ofbacteria and their viruses by W. Hayes
8. Molecular Biology of the gene by Watson, Robefls, Staitz and Weiner . A laboratorv

guide in virology by Chjarles H. Lunningham
9. Basic lab procedures in diagnostic virology by Many Christensen
10. Review ofmedical microbiology by Jawitz et al
I l. Medical laboratory manual for tropical countdes Vol I & II by Monica Cheesbrough .

12. Text Book of Microbiology by Ananthanarayanan and Jayaram paniker
I I . Text book of Virology by Rhodes and Van Royan
14. Principles ofVirology: Molecular Biology, pathogenesis and control of animal viruses

CHAIRPERSON
BOS ln Mlcrobiology

Bhrvrn's Vlvolonanda colloll
Salnltpuri6

;-xit,;{inii.

O,P
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MSc MICROBIOLOGY (2025-27)
M.Sc, (Previous) I Semester (CBCS)

Paper lll PMB 103 Research Methodology and Techniques (Theory)
(Core) (CBCS) (4 HPW- 3 Credits)

Overrll Course Objectives: This paper provides knowledge about somc of the important
bioaaalytical techniques and their instruments. biostatistics. and computer-based tools that are

required for the preparation ofmanuscripts.

Objectives:
Cobl, Present principles ofvarious optical methods and separation techniques such as

electrophoresis, centrifugation. and chomatography, and techniques that involve
radioisotopes and stable isotopes.

Cob2. Teach descriptive as well as inferential statislics for biological data.

Cob3. Outline computer-based tools that arc useful in writing scientific manuscripts.

tnitl 20 Hrs

Optical methods: colourimelry and spectrophotometry. fl uorimetry. polarimetry
(optical rotation). circular dichroism. NMR. ESR spectroscopy. X-ray diffraction.
types of mass spectrometry.
El€ctropho.etic techniques and application
Chomatographic techniques: HPLC, FPLC, paper, thin layer, ion-exchange. gel-

fi lfation and Affi nity-chromatography. Counter current distribution.
Diffirsion, dialysis. cell disruption methods, cell-ftee protein synthesis. cenrifugalion
tcchniques.
Radio isotofrs -Detection and Measurement ofRadioactivity (Scintillation counter

and Geiger-Mueller counter). autoradiography. Radiation sal'ety. Stable isotopes and

their use.

tlnit II

Population, sample and sampling procedures, types ofvariables, and fiequency
distributions.
Descriptive statistics: Measures of Central Tendency and Dispersion.

Elements ofFobability, Gaussian or Normal distribution. Binomial distribution,
Poisson distribution. t-distribution. F-distribution and Chi-square distribution.
Inferential statistics: Types oft-tests. ANOVA, and Chi-square tests. Post-hoc tests

1e.g. DMRT). Conelation and linear regression.

Dcsign ofExperiments (DoE) using statistical tools.

5 Hrs

3 Hrs

4 Hrs

4Hrs

4Hrs

4 Hrs

4 Hrs

4 Hrs

5 Hrs

3 Hrs

,F---"r"
Dr. Hameeda Bee

Associate professor
Department of M icrobioloav
Osmania University, Hyd-b-7
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CHAIFIPEFSON
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20 Hrs



Unit lll 20 Hrs

lntroduction to Computers and windows
lntroduction to disk operating systems (DOS); Sample commands. DIR-CD-RD-
DEL-COPYMOVE-REN-TYPE-EDIT (Editor) CE-DATE and TIME.

Ms-wod and MS-Excel
Data prcsentation, Manuscript preparation. and Plagiarism

QA,QC, GLP, GMP. Research ethics, Patents & lPR.

lnhoduction to Machine Leaning and Aflificial lntelligence in Microbiology/Biological
Sciences

Course Outcomes:

2HIs

4 Hrs

3 Hrs
4 Hrs
4 Hrs

3 Hrs

StudcDts will bc able to...

COl. Select the right bioanalltical technique for studying the biochemical sample and for

sepanting the desired molecules from a mixture.
CO2, Describe and statistically analyze biological data.

CO3. Write organized scientific manuscripts including a master's thesis.

- CHAINPERSON
BOS ln Mlctobiologj ..

Bhavln's VlBkrnsnda uollege
Salnlk9url

Dr, Hameeda Bee
Associate Pmfessor

DeDaftmenl of M icrobiologY
Osmania University, HYd-07
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I Semester Practical Prper III (CBCS)
PMB 153 Research Mcthodolos/ and Techniques (4 HPW- 2Credits)

l. Creating documents using MS-Word.
2. Usage of spreadsheet (MS-Excel) for biological applications.
3. Bioslatistics (problems).
4. Absorption maxima of proteins, nucleic acids. tyrosine. and ribollavin (determination of

molar extinction coefficient, calculations based on Beer Lambert's Law).
5. Estimation ofDNA and protein concentration by UV-Vis spectrophotometry.
6. Estimation ofprotein conaentration by Folin's-Lowry method.
7. Demonstration of differential centrifugation.
8. Papcr ctromatography ofamino acids.
9. Dialysis for desalting ofproteins.
I 0. Demonstration of Gel-fi lrration technique.
I l. Demonstration ofelectrophoresis ofDNA and proteins.
12. Estimation ofphosphorous by Fiske-Subba Rao method

Recommended Books

l. Biochemistry by Lehninger.
2. Outlines of Biochemistry by Cohn and Stumph.
3. Biological Chemistry by Mullar and Cards.
4. Biochemistry by White, Handler and Smith.
5. Methods in Enzymology series.

6. The Cell - BratchamdMirsky series.

7. Laboratory experiments in Mioobiology by Gopal Reddy et al.
8. Biochemistry lab manual by Jayaraman.
9. Introduction to the theory ofstatistics by Alexander, M Mood and Franklin.
10. Fundamentals of Biometry by L.N.Balam.
I l. Statisrical methods by Snedecor and Cochran.
12. lntoduction to computer and its application by ChaeC.Chien.
13. Basic Programming language by Bajaraman.
14. Biostatistics - A manual of statistical methods for use in Health. Nutrition and

Anthropology by K, Vishveshwar Rao.

,,,-#i'flffif:ii$';.*,.

*---liuriii.
9
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MSc MICROBIOLOGY (2025-27)
M.Sc. (Previous) Microbiolog-y I Semester (CRCS)

Paper MMB l0,l Microbial Biochemistry (Core) (CBCS)
(4HPW- 3Credits)

Overall Course 0bjectives:
This paper provides kno\lledge in Bioenergetics. Classificarion and metabolism Biomolecules
and basic concepts in Enzymblogy.

Objectives:

Cobl. Discuss biological significance ofpH and fundamental concepts ofBioenergetics and
understand Classification. Structure, and Properties ofCarbohydrates and Lipids

Cob2. Understand the Classitlcation. Structure. and Properties ofpurines. pyrimidines, proteins.
Amino acids and Enzyntes. Isolatioll & purification and Kinetic properties ofenzymes

Cob3. Gain knowledge on Catalytic mechanism. types ofenzyme regulation, inhibition
and methods ofenhancing enzyme activity, Enzyme engineering.

Unit I

pH and its biological relevance. Dcrermination ofpH. Buffer Preparation and Types of
Buffers
Concept ofentropy, free-energy, free energy changes. high energy compounds.
Equilib um constants
Redox potentials, Biological Redox systems, Biological oxidation
Biological membranes, Electron transport. Oxidative phosphorylation and mechanism.
Lipids classification: Bacterial lipids. Prostaglandins- srructure and function, Major
steroids of biological importance.
Carbohydrates: Classification. basic chemical structurc. monosaccharides.
aldoses, and ketoses. Cyclic structure of monosaccharides, stereoisomerism,
anomers and epimers. Sugar derivatives, deoxy sugars. amino sugars, and
sugar acids

Unit lI

Nucleic acids: Structure and properties ofPurines, Pyramidines. nucleosides and
nucleotides.
Metabolism ofPurines and Pyrimidines - Biosynthesis and degradation
Proteins and amino acids: Propenies ofamino acids. structure, confirmation and
properties ofproteins
Metabolism ofamino acids. Biosynthesis and degradation an overview
Enzymes nomenclature and classification. Methods for determination of cnzyme
activity
lsolation and purification of enzymes.

20Hrs

3Hrs

,lHrs

20 tlrs

3HIs

3Hrs
3Hrs

4HIs

3Hrs

3Hrs

3 Hrs

lHrs

3Hrs

3Hrs

,fr -.*-/ 'Dr. 
Hameeda Bee

Associate Professor

Deoartment of MicrobiologY

Osmania University. HYd-07

10
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Enzyme kinetics: Effect ofpH. substrate concentration. temperature and inhibitors. 2Hrs

tinit III 20 Hrs

Mechanism of enzyme action - Action ofHydrolases (RNase), Oxidases (Cltochxome

Oxidase) and reductases (Ribonucleotide reductase).

Coenzyme catalysis (Pyridoxal phosphate and TPP).

Isoenzymes.
Competitive and non-compelitive inhibirion.
Methods for increased microbial enzymes production and activity. Enzyme engineering.

Control and Regulation of enzyme activity: Allosteric enzymes and feedback

mechanisms
Metabolic companmentalization in relation to enzyme,

Enzymes and secondary metabolites

SHrs

3Hrs

3Hrs

3Hrs

3 Hrs

2H.s
3llrs

Course Outcomes:

Students will bc alllc to

PMB 104 COl. Determine pH ofsolutions and prepare Buffers for laboratory work

PMB 104 CO2. Analyze the biomolecules by carrying out qualitative analysis

PMB 104 CO3. Perform enzyme assay and calculate enzyme activity and Identify enzymes

ftom various sources and purify them.

CHAIRPEFSON
BOS ln Microblorogy,,--^

Fhallan's Vivetananoa u0tru g"
Dr. Hameeda Bee

Associate Professol
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12

I Semester Practical Paper lll
(CBCS) PMB l5,l Microbial Biochemistrv

(4 HPW- 2Credits)

I . Safety and good lab pracrices. Biochemical calculations
2. Preparation of buffers and adj ustmenl of pH
3. Qualitative tests for carbohydrates and analysis ofunknou,ns
4. Qualitative tests for amino acids and analysis of unknowns
5. Tests for lipids (qualiralive)
6. Quantitative estimation ofglucose and fructose
7. Determination ofSaponification value of fats
8. Partial purification ofenzymes (p-amylase. urease and Catalase)
9. Effect ofsubstrate concentration. pH. time and ternperature on enzyme activity
10. Calculation ofKm for panially purified enzyme
I L Study for inhibirion ol'enzyme acrivity

Recommended Ilooks

l. Biochemistry by Lehninger
2. Outlines of Biochemistq, by Cohn and Stumph
3. Biochemistry ofNucleic acids by Davidson
4. Biological Chemistry by Mullar and Cards
5. Biochemistry by Whire. Handler and Smith
6. Methods in Enzymologl series
7. The Cell - Bratch and Mirsky series
8. Biochemistrylab manual by Jayaraman

CHAINPERSON
DOS ln MlcrobiologY

ahavrn's Vivohnanda Collego
SainlkP!ri

12

JSrm#.":"
Department of MicrobioloS,
Osmania University, Hyd-07



Oversll Coursc Objectivq: This paper pmvides knowtedge in Stuctur€ of Nucleic Acids,

Gene expression and regulation, Mutational biology and Bacterial genetic recombination.

Objectives:
Cotl. Describe DNA structure and genome organizstion 8nd lllustrate DNA replication,

Eansciption, translalion and gene regulalion
Cob2. Outline mutations types, DNA dsmage and repair mcchanisns.

Cob3. Present Bacierial Recombination and Genetic mapping and Gcne cloning in E coli
and Yeast

Unit I 20Hrs

Dctailed stsuctue of DNA, Z-DNA, A & B DNA, Denaturation and melting curves.

Genome organization in plokaryotes 8nd €ukaryotes

DNA rcptication- Mesetson and Stahl Experiment. Mechanism of Semi conservative

replication. Rolling circle model, thcta model. Etc. Enzymology ofDNA replication

Eukaryotic telomere and its replication
Prokaryotic and eukaryotic transcription
Structure and processing of m-RNA, r-RNA I'RNA
Ribozymc, Genetic code and Wobble h1'pothesis

Translation in hokaryotes and eukaryotes, Post translational modifications.

Unit Il

Concept of gene, Bcnzcr's 6ne structure of gene - mulon, cistron, recon. Types of genes

- stuctural, constitutivc, Egulalory
Gene regulation and expression - Lac operon, arabinose and tryptophan opeions, Gene

regulation in eukaryotic systems, rcpetilive DNA, gene rearrangement, promot€E

enhancer elements
Mutation: Molecular basis ofmutations, Physical, chemical and biological mutagens.

Dctcction and 8nalysis of mutations (Replica platinS, Antibiotic enrichment, Ames test,

eta).
DNA damage and repair mechanisms
Bacterial Recombination -Discovery, gcoe transfer, molecular mechanism, detection,
efficiency calculation and applications.
Baclerial tsaNformstion- Competency and resistaoce,
Bacterial conjugation - Scx factor in bacteria, F and HFR tansfer, linkage mapping
Bactcrial transduation - transduction phenomenon, methods of transduction.
Transposable elemenb - Definition, detection of transposition in bacteria, tlTes of
bacterial transposoN and applications of transposons.

3Hrs
4Hrs
4Hn

20Hn

2Hrs

3Hrs

2Hrs

2HIs
2Hrs

2Hrs
2Hrs
2Hrs
3Hrs

1
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M.Sc MICROBIOLOGY (2025'27)
M.Sc. (Previous) Microbiolory II Semester (CBCS)

Paper I PMB 201 Moleculsr Biologr & Microbid Getretica (core)
(4 IIr! per lveek = 3 credit!)

3Hrs
2Hrs
2Hrs
2Hrs



UTit III

Principles ofgenetic engineering: Vectors: plasmids, phagemids / viral vectors, cosmids,
Artificial chromosomes.
Restriction Enzlmes. Pol),rnerases. ligases, etc
General methods ofgene cloning: Cloning Techniques: cloning in E_coli. Cloning in
Bacillus subtilis, Cloning in yeast,
Selection ofrecombinants, blue white selection, Expression and detection ofcloned
genes.

Polymerase chain reaction and euantitative real time pCR.
rRNA/ Genomic/ c DNA Libmry colstruction and screening.

20Hrs

4Hrs

4Hrs

3Hrs
3Hrs

3IIrs
3Hrs

Course Outcomes:

Students will be ablc to
PMB 201 COl. Compare the structural vadations ofDNA and genome organization and

Illustrate Replication, TraGcription, translation and sene iezulation
Il{I ?91 991 Differentiate rho types ofmutaiions. DNA damuge ai'd ,epai. .echaoisms.
PMB 201 CO3. Solve problems in genetic mapping, apply the meihods ofiene

Cloning, PCR and molecular library constructions.

I CHAIRPERSON

"",":,i.t,)l',Ir['n"i'ii'lnCou's'SalnikPun
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Associate Professot

Deoartment of Microbiolory
Osmania UniversitY, HYd-o/

2



II Semesaer Prrcticsl Paper I (CBCS)
PMB 251 Molecular Biologr and Microbial Geneaics (CBCS) - Paper I (4HPw-2credits)

I . Isolation of genomic DNA fiom E.coli
2. Isolation ofgenomic DNA fiom Yeast.
3. Estimation ofDNA (Colorimetry)
4. Estimation of RNA
5. Estimation ofprotein by Folin's method
6. lnduction ofmutations by physical mutagens (UV) and chemical mutagens (EMS, etc.)
7. Screening and isolatior of mutants by Replica plating technique
8. Digestion of DNA by restriction endonucleascs
9. Determination of molecular weight of DNA resolved on Agarose gel electrophoresis
10. Induction of Lac operon (Dcmonstration by kit or tutorial mode)
I I . Demonstration of Transformation in bacteria using CaCl2 heat shock method

Recommetrdod books
l. Molecular Biology by Upadhyay and Upadhyay
2. Molecular biotogy by David Freifelder
3. Microbial genctics by David Freifelder
4. Ccll and Molecular Biotcchnology by Damell, Lodish and Baltimore
5. Molecular biology ofthe geac by Watson et al
6. Principles ofBiochemisry by Lehninger
7, Molecular biotechnologr by Primrose
8. Genes lX by Benjanh Lewin
9. Molecular Biotechnology by Bemard R. Glick and Jack J Pastcmak
I 0. Molecular Genetics of Bacteria by tarry Snyder and Wendy Champness
I l. Cell Biology by Ceoftey Cooper and Robe.t Hausman

J-r- **:ffi'n*
Dr. Hameeda Bee

Associate Protessor

Deoanment of Microbiology

osmania Universiry' HYo-u '
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M.Sc MICROBIOLOCY (2025-27)
M.Sc. (Previous) Microbiolory II Semester (CBCS)

Paper II PMB 202 Immunolory (Core) (CBCS)
(4 HPW-3Credits)

Overall Coune Objectives:
This paper provides knowledge on components of immune system, mechanisms involved in
i[ducing immune response, immunological techniques, concept of vaccines and immune
diagnosis and therapy ofCancer.

Objectives:

Cobl. Describe the Antibody struchre and diversity and types of immunity
Cob2. Outline immunological techniques, H)?ersensitivity and autoimmunity
Cob3. Revicw on relationship between Hypersensitivity, Autoimmunity, Cancer and

immunology

Unit I 20 Hrs

History of immunology. Haematopoeisis, Cell lineage, components of immurc
system, c.€lls and organs of immune system
Antigens -Nature, propenies and types. Hsptens
Antibody - Structure, functions and classification. Isotyp€s, allotyp€s and
idiotypes
lmmunoglobulin geoes. Ceneratiotr of antiMy diversity. Clonal nature of thc
immune response - Clonal selection theory.
Generation ofT cell reccptor diversity by genomic rearrangement
Structue of B and T cell receptors
Overvicw of lnnate and adaptivc immunity
Toll-like receptors, c€tt-mediated and humoral immune responses, inflammation
Role of inllammasome in innate immune rcsponse

Uuit 2

Major Histocompstability Complex (MHC)- MHC restsiction and pmcessing and

2Hn

2 Hrs
2Hn

3 Hrs
5 Hrs

3Hrs

3 Hrs
2 Hrs
2 Hrs
2 t{rs
2 Hrs

20 Hrs

3Hrs

3 Hrs

3 Hrs

presentation of antigen by MHC
Transpldrtation immunology: MHC, gpes of grafts, grafts rejection, GVH
reaclions, mecharism of glafr rejcction, and Fev€ntion of glaft iejection
Immune rcsponse dudng bacterial (tuberculosis), parasitic (malaria) and viral
(HIV) infections, Congcnital and acquired immunodefi ciencies

Immunological tolerance-central and peripheral

Antigen and antibody rcactionrAggtutinatiol, Precipitation' neutralization, and

funcrion. Lab€led antigen-anribody rcactions- ELISA, RIA, immune blotting,

CFT, immunofluoresccnce. Flow cytometry (Fluoresccncc activated cell sorter)

k"t"
Associate Professor

Deoanment of M icrobiolo$/

osmania University' HYd'u /

4
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and its applicatioru in Immunology. Development Of immuo diagnostia kits
Ctassical, Altemate and Lcctin mediated Complement pathways

Utrit 3

3Hrs

20 Ilrs

2 Hrs
2 Hrs
2 Hrs
2 Hrs

HyperseDsirivity - immediate and delayed type hypersensitivity reactions
Autoimmunity - systemic and localized autoimmunc disorders
Typ€s ofconvertional vaccines and principles of lmmunization
Modem vaccines; peptide, DNA, recombinant / vector. and anti-idioq?ic
vaccines
Schedules of common vaccination, Benefits and adverse consequences of
vaccination
Production of polyclonal antibodies; Animals models for prcduction of
antibodies
Hybridoma techniques and monoclonal antibody production. Applications of
monoclonal antibodies in biomedical research, clinical diagnosis and trcatmcnt.
Chimeric Antibodics
Immuao supprcssion and its mechanism of actioo
lmmune evasion by bacteria and viruses
Tumor immunology. Immuno diagnosis and immune therapy of calrcer

Outcomes:

Students will be able to

PMB 202 COl. Illustrdte the Antibody structure and diversity and Summarize the
tlpes of immunity

PMB 202 CO2. Apply immunological techniques practically and complement pathways
PMB 202 CO3. Apply the concepls of Autoimmunity, HD€rsensitivity and Relate

between cancer and immunology,

2 Hrs

2 Hrs

2 Hrs

2 Hrs
2 Hrs
2 Hrs

-tt
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II Semester PMB 252 Immunolory practicals (CBCS) _ paper II

l. Demonstrating identification of Blood groups
2. Agglutination reactioN - WIDAL test- slide and tube agglutination method
3. Diagnosis ofsyphilis by VDRI (Flocculation test)
4. Single Radial Immunodiffirsion and Ouchterlony double difhrsion test
5. Rocket Immunoelectiophoresis
6. WBC couot and RBC count
7. Differential Leukoc,,te Count
8. Separation of serum and plasma proteins
9. Blot transfer and detection ofprotein on blot by staining (Demonstration by kit or tutorial

mode)
10. Demonstation of ELISA technique
I l. Lymphoc)'te culture, staining and Heamocytometer count.
I 2. Indirect agglutination (Pregnancy hCG Ag)

Recommended Books
l. Immunology by Janice Kuby
2, Cellular and molecular immunology by Abul K. Abbas et al
3. Test book oflmmunology by Banett
4. Immunology - The science of self-non self-discrimination by Jan Klein
5. Essential Immunology by Roix, IM
6. Immunology by Tizard
7. Medical Microbiology by Ananthanarayan and Jayaram panicker
8. The elements of Immunology by Fahim Halim Khan

,,*:.{S$ff If.8;:'[tl'-*
Dr. Hariaeda Bee

Associate Professor
Department of Microbiology
Osmania University, Hyd-07
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M.Sc MICROBIOLOGY Q025-27)
M.Sc. (Previous) Microbiologr II Semester (CBCS)

Paper UI PMB 203 lndustrial Microbiolog/ (Core) (CBCS)
(4 HPW-3Credits)

Objectives:

Cobl: Lcam Strain improvcment strategies and t,'pes offermentation
Cob2: Undenland fermentative production ofalcohol, beer, wine making, ciric acid, amylase &

VitBr:
Cob3r Gain knowledgc on large scale prcduction and applications ofantibiotics, bioproducts and

lmmobilization methods

Unit I

Introduction to industrial microbiology. Screening and selection of
miqoorg8nisms for industrially important products like amylase, organic acid,
antibiotic, amino acid 8nd yiramins.

Strain improvement strategics. Envinrnmental and genetic factors for strain
imptovcmcnt.
Upstream strategies and raw materials for fermentation plocess. Cost economics
and us€ oflow-cost agro-industrial wastcs
Fermentation media and sterilizatior
Types of fentrcntations processes - Solid statc, surface and submerged
fermentations

Unit 2

Steroids.

20 Hrs

5 Hrs

4 Hrs

4llrs

3 Hrs
4 Hrs

Design of fermentor, types of ferme[tor, agitation. aeration, antifoam, pH and
tempcraturc contol. looculum media and seed culture prepaBtion and fiozen
stocks. Batcl! fed batch and coltinuous fermentations. Direct, dual or multiple
fermentatiom.
Fermentative production ofindustrial alcohol, us€s, raw materials,
microorganisms, inoculum prepararion, Feparalion of won, fermentation and
r€covqy
Fcrmentative production ofbeer - Medium components, malt, malt adjuncts, hops,
water. Prepantion of wod, mashing, wort boiling, microorganism, inoculum
prepaiation, fementation, cold storage maturation, carbonation, packing and
pteservatioIr.
Principles of wine making - Fruit selection, picking, crushing, sulphite addition,
processing, fermentation, aging and bottling
Industrial Production of Citric acid, Amylase, Vir B l2 and Biotransformation of

4 Hrs

4 Hrs

4 Hrs

4 Hrs

7
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Associate Professor
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4 Hrs



Unit 3 20 Hrs

5 Hls

3 Hrs

4 Hrs

4 Hrs

4 Hrs

CHAIRPEHSON
EOS ln Mlcrobiology

ahaven's Viv€kananda Colleg'
sainlkPuri

Microorganisms involved, Media preparation, Fermentation and recovery process
of Adibiotics - Commercial production of benzyl penicillin, and semi-synthetic
penicillins.
Fermentative production of tetracyclines - uses, chlortetracycline, oxy-
tetacycline, tetacycline and semi-synthetic tetracyclines
Microbial productions of Bioplastic (pHB & pHA). Bioinsecticides (Thuricides)
and Biopolymer- An Emerging technological approach.
Downsteam strategies for product recovgry. Detection and assay offermentation
products. Physico-chemical methods and biological assays
Immobilization methods used in industries - Absorption, covalent linkage,
entlapment and cross linkage, t}?es ofcarriers, advantage and disadvantages

Course Outcomes:

The student will be able to

PMB 203 COl. Explain different types of fementation and strain improvement stategies
PMB 203 CO2. Describe the fermentative production offermentative production ofindustrial

products.

PMB 203 CO3, Discuss large scale production and applications ofantibiotics, bioproducts and
lmmobilization methods

u

8
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Il Semester PMB 253 Industrial Microbiolog/ Pructicsls (CBCS) - Prpcr II

Recommcnded Books

l. Industrial Miuobiology by Casida LE
2. Industrial Microbiology by Prcscot and Dunn
3. Microbial Technology by Peppler, JH and Perlman, D.
4. Biochemistry of Industrial Microorganisms, by Rainbow and Rose

5. Economic Microbiology by Rose Vol I - V
6. Mifiobial Enzymes and Biotechnology by Fogarty WM and Kelly, CT
7. Comprchensive Biotechnolo$/, All volumes Ed. Murray Moo-Yong
8. Biotechnology (A text book of industrial Microbiology) Ed. Cruger & Cruger
9. Advances in Applied Misobiology Ed. Perlman Series ofvolumes
10. Recent Published papers on advances in relevant arca to b€ refened

"'.*itff*[*h*Dr. Hameeda Bee
Associate Professol

DeDanment of Microbiolos/
Osmania UniversitY, HYd-07
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l. Isolation and scrcening for amylase Foducing microorganisms
2. Isolation and screening for lipolytic microorganisms
3. Isolation ofantibiotic producing microorganisms by crowded plate technique
4. Estimation of glucose
5. Estimation of maltose
6. Estimation ofethaltol by dichromate method
7. Production ofethanol by flask fermentatioq recovery ofethanol by distillation and

calculation of fermentation cffi cicncy.

8. Pr€pantion ofwine ftom grapeVfruits by fermentation

9. Isolation ofPericil/irnr spp. from different soruce mmples

I 0, Production of Penicillin by fermcntation process

I I . Characterization of antibiotic produced by Penicilliun spp.

12. Production and estimation of Cituic Acid by fermcntation prccess.

I 3. Immobilization of microbial cells by cntrapment method



M. Sc MICROBIOLOGy (202s-27')
M.Sc. Microbiolos/ II Semester (CBCS)

Paper MMB204 Pharmaceutical Microbiolo8/ (Core)
(4 HPW-3 credits)

Pharmaceutical industry. Importance of valious phamacopeias with special referenca to
Indian pharmacopeia, B tish pharmacopeia, Unitcd States pharmacopeia and
intemational pharmacopeia
Design and layout of sterile ploduct manufactudlg unit
Microbiological issues for inspection of phamaceutical facilities: Stedtization (D
value, z value, F value, Fe value, survival curve), Depyrogenation, Environmental
moniioring, Room design and Equipm€nt,
Water purification and Delivery system, Personnel, Product sampling, Method
suitability test, Sample analysis (Bioburden analysis, Sterility testing, Bactedal
endotoxin testiDg). Concept ofcxP and Quality Assurance in pharmaceuticals.
Introduction to FDA's CAPA (Concctivc and Preveltive action) steps requirements and
regulations, OOPS, SOPs. ISO, WHO and US certificalion
Undcntanding thc changing dynamics ofphanna ecosystem.
Digitization ofequipment, instrument, air and water systems.
Adherence to guidelines like GAMP (cood automated manufacruring practice ard 2l
CFR (Codc of federal regulations).

llnit II

History ofchemotherapy -Paul Ehrtich and his contributions. Arsenicals as therap€utics.
Medicinal plants derived natural products
Classification ofantimicrobial agents. Drugs. Semi-synthetic drugs and Antibiotics,
Topical agents. Choice ofdrug, dosage, route ofadministralion, combined/mixed multi
drug thcrapy.
Selective toxicity, molecular principles of drug targeting
Devclopmcnt ofsynthetic drugs: Sulphanamides, Chloramphenicol, Antitubercular
compounds, Quinolinones, Mctonidazole, Anti-hrmor drugs.
Mode ofaction ofimportant drugs - Cell wall inhibitors (Betalactam - e.g. Penicillin),

2 Hrs

2 Hrs
3 Hrs

4 Hrs

2 Hrs

2 Hrs
2 Hrs
3 Hrs

20 Hrs

2 Hrs

2 Hrs

3Hn
3 Hrs

4 Hrs

Fo*udnr",
Associatc Professor

Deoartment of Microbiolos/
osmania University' HYd-o /
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Overall Course Objccaiye!: This paper provides knowledge on microbial spoilage,
pres€rvation, GMP, principles ofchemotherapy, drug resistance and cosmetic microbiology.

Objectiver:
Cobl. Pr$enl concepls in microbial spoilage, prevcntion and Feservation ofpharmaceutical

products, GMP and Discuss concepts ofchemotherapy ard anti-microbial agents.
Cob2. Relde the principles ofChemothcrapy and important antibiotic drugs in therapy.
Cob3. Review the methods of microbiological assays in Cosmetic microbiology and

phannaceutical industry.

unit I 20 Hrs



membrane inhibitors (Polymlxins), protein synthesis inhibitoE (streptomycin).
Macrolides and antifungal antibiorics (Nystatin).
Drug mctabolism and Response; Phannacokinetics (ADME), phamacodynamics,
Pharmacogenomics
Emergence and mechanisms ofantimicrobial resistanae (AMR) and antimicrobial
resistanc€ genes (ARC) in different eovironments

3 llrs

3 Hrs

20 Hrs

4 Hrs

4 Hrs

4 Hrs

4 Hrs

4 Hrs

Antimicrobial Effectivcness Testing (AET) or Preservative Effecriveness Testing (pET)
of cosmetics and phamac€utical products
Microbial contamination and spoilage ofcosmetic and pharmaceutical products - sterile
injectables, non-iljectables, ophthalmic preparations, and implants
Non antibiotic antimicrobial compounds: Metals and Biocidcs (phenol
coefficieft/Rwc).
Antimicrobial/Drug sensitivity testing (AST) methods and their impoltance - Disc
Diffusion, and Determination of MIC using Broth/Agar Dilution method, and
Epsilomctcr test.
Mi$obial assays for antibioticvAntibiotic potency tests (ApT) - Cylinder/cup plate
method and Turbidometric/tube method.

Unit III

Course Outcomes:

Students will be able to

PMB 204 COl. Artallze miarobial spoilage, prevention and pres€rvation ofpharmaceutical
products, GMP and Discriminate the mode ofactions ofvarious anti-microbial
agelts.

PMB 204 CO2. Use Practical skills in preservation and testing ofvarious industrial producs.
PMB 204 CO3. Perform microbiological assays in phamaceutical industry.

dr. Hameeda Bee
Associate P'ofessot

neoanment of Microbiolory
osmania University. HYd-U/
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Il ScBester PMB 254 Phannaceutical Microbiolos/ Prscticals (CBCS) - Plper II

L Bioburden testing and tests for sp€cific microorganisrns of non-sterile pharmaccutical
products (such as syrups, suspensions, creams and ointments, ophthalmic
preparations).

2. Bioburden resting and tests for specific microorganisms of cosmetic products.
3. Sterility testing of sterile-phamace utical products.
4. Bacterial endotoxin test [BET] (Demonstration rhrough kit or tutorial mode)
5. Validation ofautoclave lsing Bacillus stearothermophilus or ury othcr

biologicaUchemical indicator method.
6. Determination ofsterilizing values (such as D value and z value) for heat treatment in

pharmaceuticals.
7. Determination of antimicrobial (drug/antibiotic) susceptibility/resistance.

Specifically, Antimirobial Susceptibility Testing [AST] using Disc Diffusion,
8. Determination ofantimicrobial (drug/antibiotic) susceptibility/resistance.

Specifically, Antimicrobial Susceptibility Testing [AST] - Determhation of MIC
using Brott/Agar Dilution method and Epsilometer test.

9. Determination of antibiotic sp€ctlum using disc diffirsion,
10. Determination ofLD 50 ofantimicrobial chemicals.
I l. Microbiological assays for alrtibiotics such as chloramphenicol, specifically,

Antibiotic Potency Testing [APT] (using Agar plate or cylinder/cup plate method and
Liquid tube or tubidometric method)

12. Antimicrobial eflcctiveness testing [AET] of pharmaceutical products.
I 3 . Bioassays with any plEnt / microbial s€condary metabolites sgainst Gmm positivc and

Gram negative bacteria.
14. Tests for disinfectants: Phenol coeffi cient/Rideal-Walker Method.
15. Treatment ofbacterial cells wilh Cetrimide, phenol and detectioo of Leaky

sub$anc€s. @emonsoation or tutorial mode).

Recommended Books
I . Disinfection, sterilization and preservation. Block, S.S. (ed). Lea and Febigor, Baltimore
2. Phamaceutical Microbiology. Huge, W.B. and Russel, AD.Blackwell Scientific, Oxford
3. Principles and methods ofsterilization in health sciences. Perkins, JK. Pub: Charles C.

Thomos, Springfield.
4, Compendium ofmethods for lhe microbiological examination offoods. Vanderzant, C.

and Splittstoesscr, D. Pub: American Public Health Association, Washiryton, D.C.
5. Disinfedana: Their use and evaluation ofeffectivencss. Collim, CH., Allwood, MC.,

Bloomfield, SF. And Fox, A. (cds). Pub; Academic Press, New York
6. lnhibition and destluction ofmicrobial cell by Hugo, WB. (ed). Pub: Academic Pr€ss,NY

7. Manual ofClinicat Microbiology. Lennette, EH. (ed).Pub; American Society for
Microbiology, Washinglon.

8. Principles and Practices ofdisinfection. Russell, AP.,Hugo,WB., and Ayliffe, GAJ.(eds).

Publ. Blackwell Sci.
9. Biochemistry of antimicrobial action. Franklin, DJ and Snow, GA.Pub

l{r.s,r"*&s.d
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Dcoartment o{ Micobiologt
Oimania lJnivenitY, HYo-u t

gos ln
12

Bht{rn 
s

& Hall.



10. Aaribiotics and_Chcmothcnpy. Garrod, L.p., Lanberq tlp. And C'Grady, F. (eds).
Publ: Chuchill Livingstone.

ll. Antibiotics. Lancini, G. and Parenti, F. publ: Springer-Vedag.
12. The Moleculsr Basis ofantibiotic action. Oae, EF. Et at. publ: Wiley, New york.
13. ADlimicrobiEl Drug action. Williaos, RAD., Lamban, pA. & Singlero& p. hrb:Bios Sci.
14. Misrobiological AssEys. Hewitt.
15. Isdisn Phamucopca Unitcd Starcs phannacopea; British pharmacopea

CHAIRPEBSON
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M.Sc MICROBIOLOGY (2025-2j)
M.Sc. (tr'inal) Microbiolog III Semester (CBCS)

Paper I PMB 301 Environmental alld Agricultural Microbiolory (core)
(4 Hrs perweek = 3 credits)

Overall Course Objectiye: To discuss concepts of environmental microbiologr (such as the role of
microbes in air,.water, and soil, water quality, sewage treatment, microbial iecomposition, nuEient
cycling, bioremcdiarion,.and wasre management), and agricultuml microbiolory (such as production and
signifi cance of biopesricides and biofefl iliz€rs)

Objectivg:
Cob l. Describe the importance ofmicrobes in air, water, and soil.
Cob 2. Discuss the conoepts of bioremediation technologies.
Cob 3. Determine the role of microbes in decomposition.

Utrit I
Microbes in air:
Air spora of indoor and outdoor environment, factors affecting air spora,
Techniques of trapping air bome microorganisms.
Role of microbes in climate change (IPCC). Green house gases mitigatioB
carbon sequeshation.
Microbes in water:
Distribution ofmicrobes in Fresh and Marine ecosystems.
Wate!-bome pathog€nic microbes and their transmission.
Sanitary quality of water.
Water pollution due to organic matter; BOD.
Aerobic scwage teatment - Oxidation ponds, trickling filters, activated sludge
treatrnenq Anaerobic sewage treatment - Septic tank. Sewage treatment plant.
Reverse osmosis and ultafiltration,
Microbes in soil:
Soil properties - (physical, chemical and biological), Soil microbes. Methods of
enumeration and activity of microbes in environment/soil. lmportance of soil
microorganisms, nutrient transfomation processes.
Interactions between microbes: Mutualism, commensalism, amensalism,
synergism, parasitism, Fedation, competition.

20 Hrs

3 Hrs

2 Hrs

2Hr
2Hn
2Hn
4 Hrs

3 Hrs

2 Hrs

Unit II 20 Hrs
Degradation of carbonaacous materials in soil. Biochemistry of decomposition of 4 Hrs
cellulose, hemicelluloses and lignin. Factors goveming the decomposition. Soil
humus formation.
Ammorification, Nitrification, and Denitrification: Microbes involved ard 3lI$
biochemical mechanisms. Facton influencing nitrification and denitrification.

7,h-:-*1"
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Nitrate pollution.
Composting and sustainable agicultuie, biogas production.
Plastic degrading microorganisms as a tool for bioremcdiation, challenges in
waste management.
Microbial bior€mediation of environmental pollutants - Xenobiotics.
Bioremediation. Stmtegics for bioremediation technologies.
Microbial degradation oforganic pollutants with a special emphasis oII pesticides

like DDT and 2,4-D.
Microbial enhanced oil recovery, bioleaching of copper, gold and uranium,
electronic waste management.
Hazardous waste management and its treatrnent.

Urir III
Agricultural Microbiology:
Agonomy and production of important crop pla s, Green Evolution.
Biocontol Age s - Biocontrol agents and their scope in contol of plant

diseases.

lntcgEted plant pest management (IPPM), concept and component of IPPM.
Microbial peslicides - Bacillus lhuringieutis, stucture of BT toxin and their
mode ofaction. Production technology for BT and Baculovirus based pesticide.

Nitogen lixation: Asymbiotic and symbiotic nitrogen fixation, microbes

involved, biochcmistry and gen€tics of dtogen fixation, measurement of
nitrog€n fixation, ccological and cconomic importance of nitrogen lixation'
Biofertilizerc: TWes ofbio-fertilizers, Screening, selection, establishmcnt.

Mass-production artd quality control of bio inoculants, BIS standards

recommendation for biofertilizers production and its economicsl methods of bio'
fcdilizcr imculatio[
Vcrmiculturc atrd vermicomposting.

2Hr
2Ht
2Hr

2 Hrs

2H$

2 Hrs

lHr

20 Hrs

2 Hrs
2Hn

2Hls
2Hn

5 Hrs

Hn
Hrs

2
J

2Hr

t.
2.

3.

4.

5.

6.

III Semcster - Paper I Prscticals (CBCS)
PMB 351 Envirormetrtal and Agricultural Microbiologt (Core: 2 crsdits)

lsoluion and observation ofair, ,l ater snd soil microflora.
Enumeration of soil microorganisms (bacteria, actinomycetes, fungi) by standad pl81e count.

Estimation of soil microbial activity by CO2 evolution.
Estimation of COD and BOD.
Testiig for microbial sanitary quality ofwater (coliform test).

Mcrsur,cmcnt of Total solids (TS), Mixed Liquor Suspended Solids (MLSS), Mixed Liquor
Volattle Suspend€d Solids (MLVSS) ofwaste water.

lsohion ofcrllulos€ decomposing microbes aod estimation ofc€llutas€ activity.
Isolation and cultuing of Rhizobium sp. ftom root nodules and ,4zospiril/ln from grasses

(Cyanodon).

rr ul-,,-
+j -.'r 

J,i$$*ifi*llE*,.
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9. Isolation and obsenation ofphvllospherc and rhizosphere microflora.
10. Observation ()1'bcnelicial fungi/algac lirr hioltrtilizer application: Trichoderna
I l. Observation ol cyanobacteria (blue green algae).
I 2. Observation of V A M .

Referctrce Books
l. Soil Microbiologl b\ Ale\ander Marlin
2. Microbial ecologl. Fundamenrals and Applications Ed. Benjamin-Cummings
3. En yironmental Biotcchnology-|undamcntals and applications. By parihai (Agrobiosindia

publishers)
4. Soil Microbblogy by Singh. Purohit. Parihar published by student edition.
5. Soil Microbiologv and Biochemistn.b] paul E. and pE Clank
6. Soil Microorganisms and Plant (irowlh byN.S. Subba Rao.
7. Laboratory expcrimenls in rlricrobiolog) by Gopal Reddy et al
8. Experiments in ivlicrohiologl . Planr pathologl. Tissue culture and Mushroom production

technology b) K R Ancia
9. Biofcrtilizers for suslainable Agriculturc by Arun K. Sharma
10. Brock Biology olMicro organisnrs bl.Madigan et al
ll. Biodegradation and Bioremediation second edition by Manin Alexander (Academic press

200r )
12. Bioremediation - Principles and Applications by Ronald L Crawford and Don L Crawford

,Cambridge Unilersily Press
13. Kannaiyan. S. (2002). Biolechnolog) of Biofertilizers, Alpha science intemational,

lstedition.
14. Bagyaraj D.C. and Rangaswami. G. (2005). Agricultural Microbiology, prentice- Hall of

India,2nd edition. Neu Delhi.
15. Ne€lima Rajvaidya and Dilip Kumar Markandey. (2006). Agricultural Applications of

Microbiologl. Nangia S.B. and .\.P.H. publishing corporation, New Delhi.
16. Soil Fertility and Fenilizers by I isdale cr.al. (2003)Prentice Hall oflndia pvt. Ltd.
17. Recent Published papcrs on advances in relevant area to be referred

Course Outcomes:
Studenas will be able to
PMB 301 COl. Conslruct a mind nrap or the role ofmicrobes in air and water pollution.
PMB 301 CO2. Sunrmarize the rolc of nricrobes in bioremediation technologies.
PMB 301 CO3. lntcrpret the role ol'Dricrobes in decomposition.
PMB 301 CO4. Apply the concepts ol biopesticides and biofertilizers for sustainable agriculture.

Jt

3
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\l.sc )l l( IIOBIOLOGY (2025-27)
M.Sc. (Final) llicrrrbiolog! lll Semester (CBCS)

I'aper II l'Ul| -102 lUcdical llacteriolos/
{.I Ilrs pcr }r eek = 3 credits)

Ovcrall Course Objective: To sunrnrariTc on clinical significance ofpathogenic bacteria
Course Objecti\'rs:
The student will bc xble to

Cob I Understand medical importancc and Classification of microorganisms , Normal flora

of human body: Discuss hasic concepl on Propenies of pathogenic microorganisms

and inf'ections. Introduction to Diagnoslic microbiology
Describe Bacterial air borne infeclions and sexually ransmitted diseascs caused by
bacteria
Understand Systematic bacteriological study on Waler bome infections and Wound
infections

Cob 2

Cob 3

Unit I
Principtes of Medical Microbiolog): Classificatio[ of medically imponant
microorganisnrs

Normal flora of human bodv - Origin ol nornral llora. factors that influences normal

flor4 role of the resident flora. effect of antimicrobial agents on normal flora,
characteristics of normal flora
Di$ribution and occurrencc of normal llora (Skin. conjunctiva, nose, nasopharynx,

sinuses, mouh, upp$ respiratory tract. intestinal lract. urogenital ract)
Bactcria in the blood and tissues.

Properties ofpathogenic microorganistns. I:actors thal influence pathogenicity

Type ofinfections. source ol'inf'ections. dilllrent nrodes/means ofinfections
Diagnostic microbiology - types of spccimen. specimen collection, aansportation of
specimen, processing, laboratorl investigations. specific lab. Tests, non'specific lab

tests, diagnosis and report.Use of lab animals in diagnoslic microbiology

Utrit lI
Systcmatic bacteriology Dctirilcd slu(l) ol' nlorphology. cultural characteristics,

a igenic structure. pathogenesis. diagnostic lab tests (convcntional and molecular),

epidemiology. prevention and tre tment ol'the followiry bacterial pathogens

Bacterial air borne infections - 0-llaemol)'lic Streptococci

Pneumococci
Coryrebact eri um diphl he r it c.

Mycobaclerium Iuhcrculosis. llh(oh dct itt t lrPro!
Ne is s eri a me h i n gi I i Lle s

Hoemophilus inll uc nzae

Sexually transnitted diseases caused by bucteria. Treponema pallidum.

Ne is seria gonor r hoeae I

linil lll

20Hrs
3 Hrs

3 Hrs

3Hn

2Hr
3 Hrs
3 Hrs
3 Hrs

20Hrs
I Hrs

3 Hrs
2 Hrs
2 Hrs
2 Hrs
2 Hrs
2 Hrs
2 Hrs
2 Hrs

4
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Systematic bacteriology - Detailed study of morphology, cultural characteristics'

anligcnic structure. pathogenesis. diatsnostic lab tests (conventional and molecular),

epidimiology. preventioD and trcatnlenl oflhe followilg pathogenic bacteria

Water bome inGclions - f..'.rli
Solnonella typhi
Shigella dysenteriae
Vibrio cholerae
Wound infections - .\'/ aphykroct us turcus
Clostridium rctuni. (-ktstridiwn v ckhii
P seudomona s o c r u g i ios a

3 Hrs

3 Hrs
3 Hrs
3 Hrs
2 Hrs
2 Hrs
2 Hrs
2Hn

Ill Serntsler - Ptlper ll Practicals (CBCS)

PNII, -152 Uedical Bactcriologt (Corc: 2 credits)

l. Preparation of dilTerent types of culture media/observation. Blood Agar, Chocolate Agar'

Mannitol salt agar. Baird Parker medium. Macconkey agar, Lowenstein-Jenson medium,

Wilson Blair Bisrnuth sulphite nedium. Biochemical media, etc,

2. Crarn's staining ofbacleria
3. Acid Fast staining of lvl. tuhctaloris
4. Albelt Stainin8 lb'r ( . diptheriut'
5. Capsular staining of K- pneumoniuc
6. Isbiation and idintiflcatibn of various pathogenic bacteria by microscopic' macroscopic,

biochemical. inzymatic and scrological tests (lMViC Tests)

7. Kirby-Bauer Disc Dill'usion method tbr testing antibiotic sensitivity of pathogens from

clinical samples

8. WIDAL Test lbr diagnosis of tl phoicl

9. Coagulase test fbr detection ol pitthogenic S a /eu:i

10. Catalase test

11. Detection ofsyphilis by VDRI. lesl

12. Bacteriological examination ofurine tiom a UTI patient

13. Examination ofpathogenic bacteria /permanent slides

14. Bacteriological ixamination ol pus from wound infeclion and throat swab etc from patient

suffering with throat irltclion
15. PCR based diagnosis o1 

.1 
B

Recommended Books
l. Review of Mcdical Microbiolrgl b) Ja$itz. Melnick and Adelberg

2. Diagnostic Microbiologl b1 Baitel and Scott

3. Medical Miclobiology by Cruckshanak et al Vol I & II
4. Tcxt book of Microbiology b1' Ananthanarayanan and JayaramPaniker

5. Microbiologl'bl Greenwood. Slack and Peutherer

Y

5

Dr' Hameeda Bee
Associate Protcssor.
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Cource Outcomcs:

The studcnt $ ill bt ablc to

PMB 302 ( Ol

PMB -i02 ( ()2

PMB 302 ( O-l

Explaii the clinicall)., imPonan( microorganisms and Normal flors of

human bod."-. Descrihe thc nature aird basic concepts of palhogenic

microorganisms. inf'ection and process of diagnosis and perform the

requisite diagnostic protocols

Discr.rss of rir borne and scxually transmitted bacterial pathogeN bactcrial

pathogens.

Illustratc urler borne haclcrial pathogens and wound infections of bacte a

CHAIRPERSON

ar,"ffi ,I#l"{"oiiiEorr's'
sainlkgun

Dr. Hameeda Bee
Associate Paofessor

Department of Microbiolos/
Osmania University, Hyd-07
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l\'l.Sc iU l( ROIIIOLO(;Y (2025-27)
M.Sc. (Final) lllicrobiologr Ill Scmester (CBCS)

l'aper lll PMB 303
Ilolecular Iliotechnolog] and Al in Biolo$/
(Illecti\ e I A: .l Hrs per week = 3 credits)

Overall Course Objective:
This paper is designcd to la1' fbundation in principles and application ofcell cycle regulation and
cancer induclion. r DNA technolog!. cnd ntodern methods used in molecular diagnosis and
therapy. Introduction of Aniticial lntelligcoce in Biology.
Course Objectives:
Thc studetrt will be able to

Cob I Acquaint with concepts in ccll cvcle regulation. Programmed cell death,

Cancer biologyand Insight into Signal tmnsduction pathways.

Understand D\A/Protein Interactions, Principle and applications of Moleculal
Techniques for Gene Silencing- Gene therapy and Emerging omics techniques
Learn Basics ofAniticial lntclligence. methods and their applications in Biology

20Hrs
trnit I

Cob 2

Cob 3

J

Cell cycle: Cell division regulation and canccr.
Cancer biologl and genetics: rolc ol oncogenes and tumor suppressor genes
examples, Myc. ras. src, p53. IiB. UCR-Abl.
Role ofprotein Kinases in cell cycle.
Programmed cell death
Geno toxicity assays

Signal transduction: G- Protein linked receptors
Concept ofsecond messengel cAl\,11'and (iMP.
Steroid/peptide horrrone regulation. ris\uc specific regulation.

Protein folding and the roles of Molecular chaperones,
Analysis of Protein-prolein and prorcin-DNA interactions
Biochips (DNA chips and l'rotein chips)
DNA fingerprinting and DNA markcrs: R.\PD. RFLP. AFLP. Simple sequence repeat
(SSR) markers
Site directed mutagenesis
Reverse Genetics.
Gene knock oul RNAi and Gene silencing
Ccne therapy
Emerging onrics techniques: Mclagenornics. Transcriptomics and proteomics;

2 Hrs
4Hrs

2 Hrs
2 Hrs
2 Hrs
3 Hrs
2 Hrs
3 Hrs

trnir ll 2{)Hrs

2 Hrs
2Hrs
2 Hrs
3 Hrs

2 Hrs
2 Hrs
2 Hrs
2 Hrs
3 Hrs

7
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Associate Pmfessor
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Mcthodology and Applications

t'nit Ill

Intloduction to Artificial Intelligcrce(Al) in Biolog)-
Biological Intelligence vs Anifi ciril lntelligencc.
AI Basics: Concepts. terminologics and \lork l'lou
Applications ofAl - Health care
Apptications ofAI - Pharmaceutical Industrl': Drug design and Clinical trials
Applications ofAI - Biomarker discovery
Applications of AI - Bioinformatics: Synthetic Biology; Ag culture
Risks and Ethical Concems

20 Hrs

2 Hrs
2Hrs
2 Hrs
3 Hrs
3 Hrs
3 Hrs
3 Hrs
2Hrs

III Scnrester - Paper lll Practicals (CBCS)
PMB 353: l\Iolccular Iliotechnolo&r & Al in Biologr (Elective I A: lcredit)

l. Isolation of Plasmid DNA tiom [. coii
2. Isolation ofnucleic acids. proteins fronl t c.r/i through tutorial mode

3. Demonsration ofmitosis in onion root bud

4. Restriction mapping. Method and problems

5. Preparution ofcompetent cells and transtbrn)ation ofE co,li cells and PCR

6. Gene cloning in bacteria (Demonstration) and Recombinant confirmation
selectio[).

7. Demonstration ofRFLP . AFLP
E. Demonstration ofworktlow in AI

(blue white

RecommeDded Book
o Molecular biology by RolT ert Weaver

. Molecular biology by Dar id and Freifelder

. Microbial genetics bv Dar id and Freilildcr
r Molecular biotechnologl hy Chanara;"appa

. Methods in Molecular Cloning h1'.. Sambrook.

. Genetics ofbacteria and their viruses b1 S'illiam Hayes

r Molecular biology ofthe gene bt \\Jatson el al

. Cell and Molecular Biotechology b) Darncll. Lodish and Baltimore

o Genes IX by Beriamin I-cwin
o The Biochemistry of nuclcic acitls b1 l)avidson JN

r Principles of Gene Manipulation and Genornics. Malden. MA: Blackwell Pub Primrose'

S. B.. Twyman, R. M.- Primlose. S. u.. & Primrose' S. B.

o Molecular Biotechnolog)' by Bernard R. Glick and Jack J Pastemak

. DNA Microarrays Ed. M. Schena

fi-----A^ 8
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Dl. Hameeda Bee

Associate Professor.

DeDartment of M icrqbrology

,-r"-^n1" gniverstt)' nYo-u '

Bhf,{rn SainikpUr!



. Dr.Parag Suresh Mahaian (1019)Anificial intelligence in healthcare,2"d Edition

. Anificiirl lnrclligence i Agricullur. (Co-l'ublished With CRC Press-UK) (English.
Hardco\cr. Singh Raicsh Singh. Anita (;ehlot. Mahesh Pratap Gehlot, Bhupendra)

. Mullaicharam Bhupathl'raai. K. Ileeta Viiaya Rani. Musthafa Mohamed Essa (2023)

Artifi cial intclligence in PhormaccLrlical Sciences

Course Outcomes:
The students sh0ul(l br nhl( lo

PMB 303 C()I

- PMB 303 CO2

PMB 303 CO.I

Desclibe the mechanism ofcell cycle regulation. apoptosis and

Cancer induction & inheritance. Signal transduction pathways

Comprehend DNA/Protein lnteractions, Principle and applications of
Molecular Techniques for Cene Silencing, Gene therapy and Emerging
omics tcchnique's.

Explain thc uork llo$ oI Artificial Intelligence. methods and their
applications in Biology

Dr' Hameeda Bee
A .<6ciate Protessor

B:',ifi.tlllly.'fi 
",i$.fi
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lI.Sr ll l(rlioBlol.O(JY (2025-271
M.Sc. (Final) \licrohiologr lll Scmestcr (CBCS)

l'npcr lll I'\ll|.r0.r \li(r,)hiat Protcomics
(lilccli\ c I Ir: J llrs pcr rr eek = -1 crrdits)

Overall Course Objective:
The course aims to provide sludents with a conrprehensive understanding of prcteomics.
including its cvolution from protein chenristrv. protein structure, analysis, and functions to
advanced techniques in protein separatiolls. quantitatile proteomics. functional proteomics,
protein-protein interactions. post-translational modifications. structural proteomics. and

applications in various fields such as personalired medicine. drug design. and diagnostics.

Additionally, students will explore thc role ol bioinformatics in proteomics research and the

challenges and futue prospects ol the licld.

Course Objectives:

Urit I
An intoduction to Foteonics: L\ olution liom protein chemistry to proteomics

Protein stnrctue - Diffcrent l('v(lj of pr,'lciI sltt,.lulc
Protein Folding and unltrlding
Active sites and effects of pll. terrpcratLne. suhsralc concentrations. inhibitors and

activators on activity.
Protein Analysis and lLlnclions I'or e.g. stntctural. storage. transport, hormonal.

receptor. conuaclile, del'e site. (nz\ mati(.
Protein interaction in cell signalilrg neurotransmittcrs and membrane channel opening

and closin8.

20Hrs
I Hrs
lllrs
I Hrs
I Hrs

4 flrs

4 Hrs

20 Hrs

Unit ll
Protein sepa.ations, protein anal) ses

Quantitative proteomics - slable isotopq labeling by amino acids in cell culture
(SILAC), isotope-coded allhit) lag (l('Af). isobaric tagging for relative and absolute

quantiration (iTRAQ)

"km-;

10

2 Hrs
3 Hrs

The student rvill be sble to
Cob I To introducc students to the linldamcntal concepts ofproteomics. including protein

sauctue, functioil. ancl interaction in cellular processes.

Cob 2 To farniliarize studenls with prolein separation techniques, quantitative proteomics
methods, and functiorlal proteomics approaches

Cob 3 To delve into advanced topics in proteomics such as protein-protein interactions,
post- translatioral nrodillcirtions. aod their applications in medicine and
biotechnology



ldentification aDd analysis ol'protcins b\ l-wo_dimensional fluorescence difference tn_
gel elechophoresis (DIGE). 2D gel elecrrophorcsis, Isoelectric focusing

:t^ll"^,:T.!i:li:, ,,n pictins. Tr\ nrrc discslion of protein and peptid"e fingerprinting;
Mass Spectronlctr\
Functional proteomics: Reconibinational cloning. Interactonics _ techniques to study

lr,"-,!l.r]"*ii, inleracriuns.- )e.\r l\\o-hybrid. i..rnop.""ipiiuiiin, prot"in
mrcroarrals. \Lrclcic Acid progranunable protein Array (NAppA), Label_free
nanotechnologies in proteonics. Sufi'ace plirsmon Resonance (SpR).
Proteomics of ,Saccia rom.\,cc_t (.erc\.i.titlc-.ell wall & transpoit. diiferential expression
in stress.

Proteomics of prohiotic lacrobacilli,inreslinal epithelial cells interactions, Lantibiotics
and lmmunon)o-dulilors. Mitr.obial pathogenesi;: Studies at proteome l"r.ip.ot"ori"
ldentrtrcalion ol ln.obacttitm rub, t t,lott;

3 tlrs

i Hrs

3 Hrs

3 Hrs

3 Hrs

3Hrs

2l{rs
2Hrc

20Hrs
3 Hrs

Unit III
stategies and studies on protein-p.oreirr inleraction. prorein-DNA interactions. yeasl
two tDtrid q$em.)
Nucleic Acid Programmable prolein Ama) (NAppA). Label_free nanotechnologres in
proteomics, Surface Plasmon Resonance (SpR
Modificomics: undcrstanding post-ttanslalional modifications:
Structural proteonics : Protein micro anays- protein Markers, Clinical proteomics,
Small peptides. Personalized medicine
Protein cngineering. Applicalion ol'nlachin. leanting in protein engineering.
Drug Design. Proteomics based plasnra markers. molecular iarkers "and 

.r-cer
diagnostics

3 Hrs
3 Hrs

Bioinformatics in proteomjcs. proteome databasest Challenges and future prospects of 2 Hrs
prcteomics research.
Prions 

2Hrs

Semester lll - Paper lll Prrctic,rlr, (( lt( s)
PMB 353 Microbial Protconrics (lilectil c I B: I credit)

Protein isolation from E coli
Isolation of proteins frorn Bac i l l u s
lsolation olproteins from yeast.
Sequence anallsis ofproteins (b\ Bl-AS1'. (,lustalW and phylip)
Prolein structur< predicriorr b) Hom,'rufr modeling
Demonslratir,n,,1 /, rlr.1, Lran\lalt,,l,,1 p,olcin
Overexpression ofheterologous proteiD i11 ,l col?:
Purification ofcloned protein in E.co1i
Protein identifi cation by inrmunoblolting
Separations of Proteins b) Colurnn cltromatography

2.

3.
4.
5.

6.

7.

a
9.

l0

Dr' Hameeda Bee
a<qociate Protessor
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Ref€rence Books

l. Principles ofProtein strrLcture. Schull/. Ci. E.. ard Schirmer. R. H. Dr. Shaktisahi
2. Plot€oi cq Daniel C. l-eibler
3. lntroduction to Proteonics: Tools for the Ncu Biology. Totowa, NJ: Humana Press. Liebler,

D. C.
4. Microbial Proteomic. MarjoPoutanen
5. Proteins: Structures and Molecular Principles (2d ed.). TE Creighton
6. Organic spectroscopy, williaD Kemp
7. Proteorne Research: Two-Dimensional Ccl Electrophoresis and DetectionMethods

(Principles andPractice), L Rabilloud (Flditor). 2000. Springer Verlag
8. lntroduction to Prcteir Architecture: l-he Structural Biology ofProteins, M.Lesk, 2001,

oxford University Pres
9. Campbell, A, M., &Heyer. L. J. Discovering Genomics. Proteomics, and Bioinformatics. San

Francisco: Benjamin Cuurmings

Course Outcomes

PMB 303 COI Describe the dillcrcnt lercls of protein stucture. protein functions and

prol.in intcractions in cell signaling, neurotransmitters, and membrane

chauncl opcning and closing

Explain valious prctein separalion techniqr-res, and analyse proteomics

stu.lies relaled to microbial pathogcnesis

Discuss strategies and techniques for studying protein-protein and protein-
DNA irteractions such as yeast two-hybrid, NAPPA, label-Aee
nan(,1!-chnologies. SPR and futue prospects in the field of proteomics

reser eh. including prions

PMts 303 CO3

",.,,,?Fffinc'u'n'
Dr. Hameeda Bee

Associate Professor '

Depa11ment of Microbiolory
Usma ia Universiry, Hyd-07

77

PMB 303 CO2



l!1. Sc \l l( lloBIOt,OGv (21125-27t

M.Sc. (!'inxl) \licrohiolo$ lll Stmester (CBCS)

I,nper M,\{B -10{ l,-ntrcfrc eurship in Microbial Sci0nces

(Ulectirc ll \: { Hrs per week = 3 credits)

Overall Course objectivc: lo prolide ar overall knowledge on understanding of microbial

enhepreneurship lircusing on regLrlalor\ prolocols and lamiliarize with IPR' bioethics and

biosafety principles

Course Objecti\ cli:

The saudent \rill be ablt to

Cobl.

Cob2

( ob3

To provide students \\'ith a conlprchensile understanding of entrepreneurship' including

,t" prna".r. competcncics. tirtirncial martagement. and the differences between general

and biotechrrologl cntrepreneLltshiP

To equip stuients with lhe necessary knowledge and skills in. microbial

entreprcncurship. irrcluding tri,r hrscd technotogy. waste management' and setting up

clinical cliagnostic ccnters:li)crl\in-! on practical aspects and regulatory protocols

To t'rnriliaiize slud{nls \\illl rnt( luctual propen\ rights llPRl and regulatorl issues

Jut. iu nli"roo.gunisms an,.l biorcchnulog) processevproducts' along with l'unding

pro"aaura,, and 
-commcrcialization 

aspecis. emphasizing bioethics and biosafety

principlcs

UDit I
\J Entrepreneurial society Entrcpreneur dcvelopment - activity - lnstitutions involved -

Govemment contrihulions l() cntrcprcllcurs risk assessmenl\' a;;fi;r, Entrepreneursltip. l\4sMl-ls. Enterprise &Startups Process of

Entrepreneurship Competerlcies & Skills/ Qualitics of an Entrepreneur

Types of Entrepieneuri & llnterp, isc r\pproachcs to manage capital & cost ofcapital

Working capirrl & cash l'lorr I'larrnittg
Financiil Pianning & Budgets Measurilrg &reporting tinancial performance

Entrepreneur management and case stl(lies

n-ot"lfrnology entr:epreneurship r'crsus geDcral entrepreneurship Biotech and Pharma

industries. Indian and Global scenario and market'

20 Hrs
3 Hrs

4llrs

llhs

3 Hrs
3 Hrs
4Hrs

,i,#i{i*,;'$'1fr{1.
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Unit Il
Microbial Entrepreneurship: Biobased tcchnolog). Llse ol microorganisms for different
industrial products

CRISPR hased technologics for nretabolic enginccring

Biomass resoutces, renervable lecd stocLs. agro- lignocellulosic residual material for

valoriztion.
Circular economy and sustainable development goals.

Practical aspects to set up of Labs for soil and u'ater analysis. Management ofdrinking
wate r plant. Sourcas ofcor)luuliltitlion
Management of drinking water plant. Sources of contamination. Management

srategies for wasles gercruled liom ditlercnl urban locations and industries for

renewable products. Alulatttox process ;ttlcl uaslc \\alcr treatment.

Documentation, Accreditalion artd pernrission protocols to set up clinical diagnostic

centre
Pmctical asp€cts, considc|rtions ilnd challenges laced to set up clinical microbiology

lab, Handling of samplcs: Selological. Microbial. tjrine and stool PCR and other

diagnostic procedures. Dotrruenlution and report anallsis ofhematology. serology and

pathology.

Unit [I
IPR and regulatory issu.s iu tslation to nricroorganisms and / or products /
processes::
irchitectLrre of a typicrl pitcrrt applicalion. RegLrlations of National Biodiversity

authority (NBA) and Features ol lliologicxl Diversil] r\ct 2002.

Documentation and deposi(ion ol'potentill microbial strains for patent application'

Funding procedures for Strrn ups. Typical stages in commercialization aspects of
biotechnotogy processes / i,roducts: Financial appraisal ofbiotechnology projects'

TNPS (Tradc - Relar..l Aspucts ol' Intellectual Property Rights) agreement;

Altemative models of l. . lrnology transler and licelsing: Funding mechanisms of
commercial Projects.
Bio safety principles; Bio L lhics. I{egulations and Bioethical committee

20 Hrs
I Hrs

2Hrs
2 Hrs

2 Hrs
3 Hrs

lHrs

3 Hrs

3 Hrs

20Hrs
3 Hrs

3Hrs
4Hrs

4 Hrs

3Hrs

ssociate Professot

ent ofMicrobio logY ,(,#ffit"""DePartm
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l. Visit to industry for making biofefiilizen and report writing
2. visit to food and dairy industry and repon writing
3. Visit to phama sector and report writing
4. Visit of &inking water plant and checking for sources ofcontamination and repo( wdling
5. Visit ro Medicsl Diagnostic lab and rcport writing
6. Productior ofbio-fertilizer in flask level.
7. Production and characterizarion ofdiffercnt microbial metabolites

8. PoC of the project idea
9, Application and project proposel wdting for tlanslation r€scarch

10. Demonshation of Sustainability and Life cycle assessmert h biotech indusEy
I l. Lab set up and diagnostic studies

Recoomcnded Books
l. Industial Microbiology- L.E.Casida,jr, New age ldemational publication.

2. EntreprEneurial Development in tdia- By Arora

3. Experimcnts in Microbiolog;r, Plant pathology, Tissue culture and Mushroom production

tcchnology- K.R.Aneja, New age Intcmational publication.

4. Bioenhepreneurship development Ms Shreya Singh

5. Dynamics ofEntrEproreurial development and management by Vasant Desai

6. Recent Res€arch and Rcview Papers

Course outcomes!

PMB 30,t CO2

Students will gain entepreneurship expertise, enabling critical evaluation

and pursuit of ventures, particularly in biotech and pharma, on local and

global scalcs

Students will bc capable in utilizing microbial rcsourccs for industrial
applications, managing environmentsl challenges through sustainable
prsctices, and navigating regulatory frameworks for establishing clinical
diagnostic facilities, thus pr€paring lhem for careers in the field of
microbial entepEneurship

PMB 304 CO3 Students wilt possess a comprehensive grasp of IPR regulations, furding
mechanisms, 8nd commercialization strategies in biotechnology,
facilitating cffcctive navigation of legal and ethical challenges and

responsible contribution to the industry's growth

PMB 304 COI

BOS
+=---rt

nr Hameeda Bee
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PMB 354 - Etrtrepreoeurship in Microbial Sciences @lcctive IIA: I crcdit)



Overall Course Objective: To provide an overall knowledge on applications of industrial

products and ac4uire knowledge on animal cell culture techniques and stem cell technology

Cour3e objectives:

Thc Etudetrt will bc able to
Cob I Undcrstand rhe principles and applications of microbial biolachnology, focusing on

the production of small and macromolecules
Cob 2 Explore the urilization of plants as bioreactors, with a focus on Arabidopsis thaliana

as a model pl8nt, morphogenesis, and organogenesis
Cob 3 Acquire knowledge and skills in animal tissue culture techniques, stem c€ll

technology, and tissue engineering principles

T,INIT I
Microbial biotechnology. Microbial production of small and maqomolecules

Qualitative and quantitative assays for detection of crEymes, amino acids, orgaoic

acids, vitamin 812, steroids.
Designing microbial cell fsctorics for production of different chemicals and

Biofuels.
Bio-transformations used in microbial pocess.
Production ofmonoclonal antibodies and antimicrobial peprides at industriat level.

Microbial nanotcchnology. Bio-fsbricatioo of nanopsdicles and characterization

$udies.

T'NIT II
Plants as bioreactors. Importartc,e of Arabidopsr'r ,lra,liara as a model plant.;

Morphogenesis and organogenesis in plants (,4. thaliana). Sryial features aod

organization of plant cells; Totipotency; Rcgeneration of plants from leaves,

roots, stem etc
Plant cell culture studies for natural products ofindustrial importance.

CRISPR bascd gene editing for agriculture.
Transgedc plants, Biosafety concerns of transgenic plants

Manipulation of plants for 
-Phorosynthe 

sis, Nitogen fixation, Nutrient uptak€

efticiency.Quality improvemenl-Protein, Lipids, carbohydrates, vitamins and

minerals., Biotic Stress Tolerance- Herbicide resistance, Gllphosate, Insect

Resistancc, Bt to*in, Diseasc Resistance, Virus resistance. Abiotic Stress Tolerance-

20Hrs
3Hrs
4HIS

3IIrs

3Hls
3Hn
4Hrs

20Hrs
3Hrs
3Hn

2Hrs
2Hrs
2Hrs
8Hrs

NDr. Hameeda Bee
Associate Professqr

DeDartment df Microblology

ormania UniversitY, HYd'u/
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M.Sc MICROBIOLOGY (2025-27)
M.Sc, III Semester Microbiologr (CBCS)

Paper IV PMB 304 Applied Biotechnolo6/
(Elective Il B: 4 Hrs per week = 3 credits)

Drought, Flooding, Salt and temperatue



UNIT III
Animal Tissue Culture: Primary culture, Organ culture, Embryo Culture.,
Established Cell lines and their propagation. Scale-up of cell culture processes;
Cryopreservation, Culturc Collections.
Stem Cell Technology- adult and embryonic stem cells., Risks and Safety, Bioethics
Genome editing tools CRISPR/Ca59, rctroviral methods, DNA microinjcction
metho4 erc and their applications (gene therapy).
Transgenics and knockouts: Transgenic catlle, Transgenic birds, Transgenic fish,
Transgenic mice.
Tissue Engineering: cells, scaffold, growth factors and mechanical environment.
Types of tissuc engineering

Semester III -Psper IV - Prsctic&ls (CBCS)

PMB 352 Applied Biotcchtrolog. (Elective IIB: lcredit)

I . Prcduction of amiro acid (Glutamic acid,/lysine) by fermentation
2. Productio[ ofcihic acid by fungal fermentation, recovery and estimation
3. Production ofamylas€, cellulose, protease by fermentation, recovery and estimation
4. Scale up of fermentation demonstration studies
5. Bio-fabrication of nanoparticlcs through demonstration.
6. Plant tissue cultue alld Hairy root cultule demonstration
7. Terminology, Labomtory design of Animal tissue culture laboratory
8. Prcparation of medium for cell culture and sterility checking
9. Demonstration of chick embryo fibroblast cultue, viable staining.

Books Recommended

l. Industrial Miorobiology by Casida, LE
2. Industrial Microbiology by Patel, AH
3. Indusuial Microbiology by Millu, BM and Litsky
4. Industrial Microbiology by Prescor and Dunn
5. Microbial Tcchnology by Peppler, JH and Perlman, D.
6. Biochemistry of Industrial Miroorganisms, by Rainbow and Rose

7. Economic Microbiology by Rose Vol I - V

20Hrs
3Hrs
4Hrs

3Hrs
3Hrs

3Hrs

4Hrs

fi----.,--t
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8. Microbial Enzymes atrd Biotechnology by Fogarty WM and Kelly, CT
9. Comprehensive Biotechnology, All volumes Ed. Munay Moo-Yong
10. Biotcchnology (A rext book of industrial Microbiology) Ed. Cruger&Cruger
I l. Advanccs in Applied Microbiology Ed. Perlman Series ofvolumes
12. Plant Biotechnology: The genetic manipulation of plants,2005,A.Slater ,N,Scott&
13. M.Fowler, Oxford Univ Press, Oxford.
14. Intloduction to Plant Biotechnology(3rd Edt!), H.S. Chawla
15. Robeta Smith, Plalt Tissue Cultue: Techniques and Experiments,2ndEdtn,Academic
16. Press,2000
I 7. H.K.Das(ed),Textbook of Biotechnology,Wiley lndia,2004
18. J.H.Hammond, P.Mcgawey, and V.Yusibov(eds), Plant Biotechnolgy,Spdnger
19. Verlag,Heidelberg,2000
20. Animal Cell Cultue by lan Freshney
21. Basic Cell Cultue.Ed.J.M.Davis 2nd.Ed 2007. Oxford press
22. Animal Cell Culturc SudhaGangal
23. Principles of biotechnology ard applicstions-Glick and Pastemack

Course Outcoftes :

PMB 304 COI Students will gain skills in designing microbial cell factories for chemical

and biofuel production, and conducting assays for detecting yarious

biomolecules and will also leam about bio-transformations and industrial-

level production of specific bioproducts like antibodies, p€ptides, and

nanoparticles

Studetrts will ac.quirE expertise in plart regeneration, ccll culture for
industrial applications, CRISPR-based gene editing, biosafety
considerations, and plant manipulation for quality erharceme and stess
tolerance
Students will gain knowledge on a range of techniques in animal tissue
cultuc as well as propagation of cstablished cell lines and scale-up
processes while undcrstarding the cthical considerations of stem cell
technology, genome editing, hansgenics, and tissue engineering principles

PMB 304 CO2

PMB 304 CO3

*,,*ffi8*'n'
Ji t,

Dr. Hameeda Bee
Associate Pmfessor

DeDartment of MicrobiologY
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lvl.Sc. Ill Srmcster Nlicrobiology (CBCS)
Paper Y I,NIB--105 l\'IOOCS on line coursc (2 Credits)

Students will bc allowed to op1 rele\anr online MOOC's couse and follow the SWAYAM
guidelines for completion of course

u--A"
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Cob 2

M.Sc MICROBIOLOGy (2025-2j)

_ M.Sc. (FiDal) Microbiotos/ Memester (CBCS)
Paper I PMB 401 Food Microbial Technolog (Theory)

(Core: 4HPW-3 Credits)

Overall Course Objectives: To provide students with comprehensive knowledge and
undefftanding of the microbiological aspects of food, including the identificatioD, significance,
and contol ofmicroorganisms in various food products, as well as the principles and methods of
food preservation, safety, and quality contol.

The $tudents sbould bc sble lo
Cob I To understand the microbial habitat, adaptations, and changes in various food

mltelals-, as well as the principles of food preservation and- factors influencing
microbial groMh in food.
To explore dairy microbiology, femented foods, and the health aspects of
fermented products. as uell as the production and significance offermenteJ '
foods in various cultues.
To undeNtand food spoilage, food bome diseases, detection methods for food bome
microorganisrns, and principles ofquality control and food safety standards.

unit r 2o Hrs
Food associated molds, yeasts, yeast-like fungi and bacteria. 3 Hrs
Miclobial habitat of specific food materials, adaprations and changes in microbiota of 3 IIrs
vegetables, fruits, milk, fermented and non-fermented milk producls, fresh meats,
poultry and non-dairy femented foods.
Factors influ€nciflg microbial gro*th in food: Extrinsic and intrinsic factors. 3 Hrs
Principles offood preservation. Methods of food preservation - Canning. Heat_ 4 Hrs
treatrlent, Drying, Refrigeration, Chemical food preservatives and additives. Removal
of microorganisms, modified atmosphere/vacuum packaging, eta).

. Bacteriological examination of fresh foods; Detectiol oaspecific bacterial pathogens in 4 Hrs- foods-

Bacteriological examination ofcanned food, 3 H.,

20 Hrs
I Hrs

2Hrs

Microbiology of cheese, butter, yogurt. Microbiological examination of milk, control 3 Hrs
of mioobial flora of milk.
Fermented foods - Understanding benefits oftaditional and non-traditional femented 4Hr
foods
Health asp€cts of fermented foods. Production of fermented milk and milk products, 3Hrs

Cob 3

Uait II
Dairy Microbiology - Types ofmicroorganisms in milk and their significance

Micrcbial products of milk -Acidophilus Milk, Bifidus Mil! Bulgarian milk, Kefu,
Kumiss

1l
br. Hameeda Bee

Associate Prcfessor

DeDartment of Microbiologf
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plant-based products - Sauerkaut and pickles, cereal and legume based femented
products, brcad, soya ssuce, tempeh,, fish Foducts, meat products etc.
Microbiologr, processing and fermentation ofbrcad and idly.
Production and significance of Silage.
Production of Vinegar and concept of bioactive compounds ftom fermented foods
Microorganisms as food - single cell proteins, sea weed (algae), Mushrcoms
Prebiotics, Probiotics and their screening methods. Beneficial ellects of prEbiotics,
probiodcs and postbiotics as nutaceuticals.

Unit III
Spoilage of mw and processed/camed foods, detection of food spoilage

Significance offood bome diseases, Microbial food poisoning and intoxications:
Bolulism, Listetiosis, Eacillzs cereus food poisoning
Food bome Gasfioenteritis by Solnonella, Shigella, Vibrio, Compylobactet srld
Yetsinia, Stoplylococcus.
Effect of different mycotoxins on human and animal healrh and rheir deoxification
methods (Physical, Chemical and biological).
Methods for Deteclion of food-borne microorganisms: Cultural, Miqoscopic.
Biochemical (Thermostable nuclea* and Limulus Lysate for Endotoxins), Molecular -
Nucleic Acid (DNA) probes, DNA Amplification (PCR), and Immunological:
Fluorescent Antibody and Serology - Salmonella l-2, methods.
Bios€nsors to detect food bome pathogens

Principlcs of quality control and microbiologicsl criteria, Indicators of product quality
and microbiological safety of foods, Hazard analysis, critical control points (HACCP),
Good manufacturing practices (GMP) Microbiological standards Codcx Alimcntarius
and Food legislarion with respect to FSSAI, NABL and ISO.
Intloduction to 3D printing technologies in foods, its nutritional value, miclobi8l

contamination and rEgulatory frameworks

J"

2 Hrs
I Hrs
lHr
2Hr
lHr

20 IIrs
2 Hrs

2Hrs

3 Hrs

2Hr

3 Hrs

2 Hrs
3 Hrs

3Hr

F
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Iv Semester- Psper I Practicals (CBCS)

PMB 451 Foods Microbial TechnoloB/ (Core: 4HPW-2 Credits)

l. Microbiological cxamination of fipsh fruis, vegetables andjuices

2. Microbiological examination ofspoiled and canned foods

3. Bactcrial eiamination of potable waler by MPN and membrane filters technique

4. Microbiological examination of Milk by Breeds method and quality assessment by MBRT test

5. Isolatiorl Sireening and Identification of bacterial (LAB) and yeast probiotics

O. fxtraction of Uyc":toxins (8fl8toxin) from contaminated grainvfoods 8nd Detoxificstion of
mycotoxins
7. Determination ofTDT (Thermal death time) and TDP (Thermal death point)

8. Ste lization techniques of food Foducts: FilfariorL Pasteudzation and Tyndallization

9. Food preservation methods i) Pickle prcparation. ii) Squash (pulp) Feparation' iii) Jam

preparation.

I 0. Isolatiol and observation of mushrcom fungi

Reference books:

t. Food Microbiology by w.C. Frazier, D.C. Westhoff, K.N. vanitha' 5th edition McGraw

Hill Education. 2013.

Z. gifuhnotogy: food Femenbtion : Microbiology, Biochcmistry, and Technolory by VK

Joshi and Ashok P8ldey
f. fooa MlcroUiotogy Uy iu. n- eaams, u. O. Moss, P' McCture 4th edition' Royal Societyof

Chemistry. 2015
C. F; Mi;.obiofogy: An lntroduction by T. Montville, K' Matthews, K Kniel' 4th edition

ASM press. 2017.

S. 
'eibet'Ray 

ana ArunBhunia (2008) Fundamental Food Micrcbiology 4th Ed CRC kess'

o. a4"., M n -a voss M O 42008) Food Microbiology 3rd Ed RSC Publishing'

?. Brock's Biology ofMicro organisms by Madigan etal . - -- .
8. Probiotics 3 b! R Fuller' G. Perdigon (Kluwer Acad€mic Publishcm)- 

.

i. p.iioti". -i pr"Uiotici: Scientiflrc especs by Gerald W' Tannock University ofOtago'

Dunedin, New Zealand (Caister Academic Press)

10. Lrboratory experimcnts in microbiology by Gopal Reddy ct al

ii. f"JU-l p"if,"g"ns and Foo<l Safetv by Md Latiful Bari, Dike o Ukuku (cRc Press)

ii. ef,-"a i.v. -Otadstrom C. 2003 Fooi Microbiology: A Laboratory Manual' John Wiley

and Sons, Inc. New Jeresy

rl. sp"ru.r, wiiia. ff., ooyte' uictraet e. lEds') 20lo compendium ofthe Microbiological

Spoitage ofFoods and Beverages. Springer'

ta. sieptrei l. rorsyttre. 20lo Th; Microbiologr of Safe Food' 2nd Edition Wilcy-Blackwell'

is- funaamentat fooa Microbiology by B Rafana n nnunia Sth edition CRC press' 2013'

ii. iJ".W.C. -a WesrhoffC.i. ZtiOS nooi Microbiology. Tata McGraw Hill Publishing

Company Limited, New Delhi. IndianEdition'

17. Rccent tttblished papcN on advsnces in rclevant srea to be lefer€d

3
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Course Outcome:

The student will be rble to

PMB 401 COl.Identiry differEDt food-associated motds, yeasts, yeast-like futrgi' and

bacteri4 the significance offermented foods in daily lives

PMB 401 CO2. Identify types of miqoorganisms in milk, microbial Foducts of milk and

various fermented foods.

PMB40lco3.Ass€ssthemicrobiologicalstandards,indicatorsofproductqualityand
safety, and regulatory framcwork including Codex Alimentarius'

foJ i"gitfutilon, *d the intoduction of 3D printing tcchnologies in

foods.

Dt. Hameeda Bee
Associate Professor-
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M.Sc MICROBIOLoGY (2025-27)

M.Sc. (Fin.l) Microbiotogr Iv Semestcr (CBCS)

Paper It PMB 402 Medicrl Virolog/ 8nd PrrssitoloBr
(Core: 4HPW- 3 Crcdits)

Ovcrall Course Objective: To summarize on clinically significant ofviruses 8nd parasites

Cource Objectives:

The rtudetrts should be rble to

Cob 3

Understand diagnostic microbiology and describe study on viral aL bome infections

Perform Systematic study on water bome, zoonotic and sexually tra$mitted dis€ases

viral infections
Gain knowledge on Pamsitic and Mycotic infections

unit I 2oHrs

Diagnostic virology - Cultivation of pathogenic viruses in lab animals and 3Hrs

tissuc culture
ldentification ofpathogenic viruses ard establishment ofviral etiolo$/ 2IIrs
Sfuchu€, cultivatioru pathogenicity, lab diagnostics' prevention 8nd 2Hr
control ofair bome viral infections
Influenzavirus 2Hrr

Rhinovirus, 2Ht
corona vilus 2Hn
Rubetla virus 2IIr
Adercvirus (type 2), 2Hrs

Mumps virus 2Hr

Mcasics virus lIIr

Urit It 20Hrs

Stucture, cultivation, pathogenicity, lab diagnostics, prEvention and 2Hn

contol ofviruses trsnsmitted by water - Hepatitis (HAV),

Polio metlitus 3Hrs

prEvention and 3IIrs

2Hr
2Hr

prevention and 2Hr
- Small pox

2Hrs
2IIn
2Hn

5

CHAIRPERSON
BOS ln Mlcroblology

Bhevtn's Viwkananda Collsge
SahlkPurt
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Cob I
Cob 2

Stucture, cultivatioB pathogenicity, lab diagnostics,

control of viruses trsnsmittcd by Zronosis - Rabies,

Dengue
Jaoancse enceohalitis
Structure. cuitivation, pathogenicity. lab diagnostics'

coltsol of contact and sexually transmincd viml diseases

Hcrpes (Herpes simPtex virus)'
HeDatitis viruses - HBV
ecquired immunodefi ciency syndrome (AIDS)

0/\---u"



Unit Ill 20Hrs

Structure, cultivatiorl pathogenicity, lab diagnostics, prevention and contlol 2Hri
of Malaria
Amoebiasis
Trichomoniasis
Helminthic infections
Round worms
Hook worms
Medical Mycologl- Dermatomycosis, Systemic mycosis. Types,

pathogcnesis and diagnostics

iung"l iofectio* ussociated wirh COVID I 9. Precaution and management

Review ofmedical microbiology by Jawetz ct al

Medical laboratory Manual for tropical countries Vol I & tl by Monica Cheesbrough

Text Book of Microbiology by Ananthanarayanan and JayaramPanicker

2Hr
zHr
2Hr
2Hr
2Hr
5Hrs

3Hrs

Menester- Paper II Practicals (CBCS)

PMB 452 Medical Virolog,' and Psrssitolos,'
(Core: 4HPW-2 Credits)

l. C€ll cultuc techniques (demonstration)

2. Virus cultivation methods using embryonated eggs and plants

3. Microscopic studies of viruses infected materials (demonstration)

4. Examination ofpa$ogenic firngi
5. Examination of stool sample for Hookworm and Round worm

6. Examinatiol of stool sample for Enlaao eba histolytica

7, Examination of blood smear by Lcishman stain for Maladal parasites

8. Immunodiagnostics - Tridot test for HIV
9. lmmunodiagnostics - Hepatitis B t€st for HBV

10. ELISA for diagnosis ofHlv
I I . Examination of urine sample for fungal infection

12. Demonstration of laboratory animals and their handling

t3. PCR bascd diagnosis ofHIV
14. Rapid diagnosis ofCovidl9 (demonstration)

t5. DiaposiJofDengue by dctection of lgc & IeM antibody & NSI artigen (Demonstation)

Recommended Books
l.
2.

3.

4.
5.

6.
't.

Viral and fucketsial infections of Man by Horsfall and Jam

Text book ofVirology by Rhodes and Van Royan

Virological Procedures by Mitchalhasking
Virology by Wilson and Topley

Dr. Hameeda Bee

Associate
ProfessoJ

vd-07
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Course OutcoDes:

The studeots should bc 8ble to

PMB 402 COI

PMB 402 CO2

PMB 403 CO3

Explain the process of diagnosis and perform the requisite diagnostic
procedures for identification ofviruses and list our air bome vinl pathogeDs

Classi$ and understand water bome viral pathogens, zoonotic viral pathogens

and sexuslly transmitled viral pathogens

Categorize parasitic and mycotic infections

;*#ffit*"
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M.Sc. (Fitral) Microbiolory lV Semester (CBCS)
Paper III PMB 403 Microbirl Ecolory: Host Microbe Interactiotrs

(HMI) - (Electivelu A: 4HPW- 3credits)

Course Objectives:
The stud€nts should be able to

Cob I

Cob 2

Cob 3

Understand concepts of microbial distibution and diversity in natural environments

and molecutar methods for microbial diversity analysis and microbial ecology

Apprrciale the Role of PGPR and PGPM in agiculture, application of Microbial
formulations and detection of bioinoculants. Unde6tand molecular interactions

between plant & microbe, two-componcnt Signalling, systcmic and induced

resistance, Quorum sensing Systems in Microorganisms and their role in
Pathogenesis
Understand animal microbe interactions - Human microbiome, microbiota

distribution role of Microbiome in infections and disease, Gut Brain sxis and

immunity Microbiome modulation therapies and trends ill Microbiome research. .

Unit I
Microbial ecology: Corcept of habitat and niche; population and

community, biome.
Microbial signating and Quorum sensing

Planktoric growth and Biofilm formatioq Nature of microbial

communities
Microbial growth curve representing r and k reproductive stategies.

Microbial diversity
Phylogenctic based approach (165 IRNA, Intemal tanscribed
rcgion), Sequcme based approach (NGS)., Alpha and beta diversity,

Species diversity, Richness and evenness

ope.ational taxonomic unit (OTU) Diversity indices (Shannon,

Simpson's).
Ecological succession and compar"ative analysis of microbial

communities,
Climax community. Key stone species

20 Hrs
2Hrs

2Hrs
zllr

2Hrs
2Hrs

i t, 8
cYl

BOS
A.rfits

2Hn

2IIrs
2Hrs

2Hrs

2Hrs

ameedaBee
'i^re Professor
.r'o t ll icrobiologY

universitY' HYd-u I

Dr. H

DePafime
Osmatrta

th ffiFffi$*

Overrll Course Objective: To create awareness on Microbial biodiversity & methods of

analysis in natural environments, explore plant microbe interactions to develop microbial

formulations for plant groMh Fomotion and illustrate molecular mechanism ofQuorum sensing,

plant immunity atld rcsistaDce



Unit Il
Host Clant) -microb€ inleractions. Epiph)4es and Endophytes,

Rolc ofSoil microbiome vs Plant

Plant glo}lth promoting rhizobacteria (PGPR): Direct and indirect

mechanisms of microorganisrDs to promote soil and plant health

Microbiomes for plant health
Plant microbe beneficial inteBcrions with Pseudomonas, Bacillus and

Trichoderma
Role of biotic and abiotic factoE in plant- microbe interactions

Two-component rcgulatory system (Gac S and Gac A) in plant

gm*th promoting bacteria

Microbial formutations(pea! lignite, talc) and mode of
inoculation.Detection of microbial iooculants by staining,

biochemical and molecular methods

Plant -pathogen interactions: Bacleial (Xanthomonas) and (Fungal)

Macrophomino infection in plants.

Pla pest(Helicoverpa) nematode(Meloidogyne).
Root exudates and their rcle in recruitment of beneficial microbiome.

Basic conc&pt of ptant immunity (MAMPs, PAMPs). Plaot defense

mechanisms; induced systemic resistance (ISR); systemic acquired

resistance (SAR).

unit III
Host (Animal) micmbe interactions: Intoduction to Microbiome

studies of insects, Zebra fish, Rumen and Human.

Microbiota transmission in Humans: prcgnancy and birtb-

Microbiome oforal cavity, naso-Pharynx and rcspiratory tracts

Role of human microbiome in infcctious, inflammatory non

communicable dise$es.
Humar Gut microbiota (Cut Brain Axis): Health and immunity.

Eubiosis and Dysbiosis
Microbiome modulstion therapies. Transient shift of microbiome,

Stabilization Evenness of healthy miqobiome
Microbiome Engineerilg and R€storation

Emerging studies on Microbiome and One Hcalth concept.

20Hrs

2 Hr!
2Hrs

2Hrs

2Hr!
2Hr!

2IIn
2Hrs

lHrs

lIIrs

lHr
lHr
2IIrs

20Hrs

3 Hrr

3Hrs

3Hrs

3Hrs

3 Hrs

3 IIrs
2Hrs

*-#$ffftl1i:s'-,.
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Semester IV - Paper III Practicals (CBCS)
PMB 453 -Microbial ecology: Host Microbe InteractioN (HMl) -

(f,lectiYe [I A: 4HPW-2 Credits)

l. tsolation ofplant groMh promoting bacteria (PGPB) from diversified souces
2. Isolation and chamctErization of PGPB for ammonia production, P, Zn-solubilization,

3. Characterization ofSiderophorE ploduction on selective medium
4, Isolation ofPs€udomonas on Kings B medium and microscopic identification
5. Isolation ofactinomycctes on selectiYe medium attd microscopic identificarion

6. lsolation of trichoderma on s€lective medium and microscopic idantification
7. Isolation ofbacreria with ability to produce plant growth hormone indole acetic acid

(IAA)
8. Quantificatior of IAA by spectrophotometric method

9. Quantification of phosphatc by spectrophotometric method

10. Screening for biosurfactant sctivity.
I I . Isolatio[ of antagonistic microbes using dual-culturc method

12. Demonstration of Plant microbiome studies with wild and cultivatcd varieties to explain

microbiome rcstoration.
13. DcmoNtration snd compsdson ofculturable and metagenomic studies of insects, zebra

fish etc
14. Demonstration of microbiome studics using faecal sample and faecsl microbiora

ta$platt (FMT)

Recommetrded Books / Rescarch articles
l. Toole 'O' Georye, H. B. Kaplan, R. Kolter,(2000) Biofilm formation as microbial

developmcnt Armual Review of Mi$obiolog, Yol- 54' 49-79 Melissa B- Mitler and

Bonnii L. Bassler (2001) Quorum sensing in bacteria. Arutu. Rcv. Microbiot. Vol. 55'

165-99.
2. Sonali Shinde and Apama.2O2l. Microbial Diversity and Ecology in Hotspots. Els€vier

publications

3. bhristopher M. Waters and Bonnie L. Bassler (2005) Quorum sensing:cell-to-cell

communication in bacteria. Annu. Rev. Cell Dev. Biol. Vol. 2 I , 3 I 946.
4. Nelson D. L. and Cox M. M. (2005) Lehninger's Principles of Biochemistry, Foudh

edition,
5. W. H. Freeman & Co. New York. MunehikoAsayama and Yasuo Kobayashi (1993)

Signal transduction and sporulation in Bacil/r.t srDtilir: autophosphorylatiol of spooA,

a sporulation initiation
6. PG'PR: biocontol and biofertilization by Zaki A. Siddiqui, Plant-bacteria interactions:

strategies atrd techniques to promole plant growth by lqbal Ahmad, John Pichtel, S'

Hayat-Biochemicsl and genetic mechanisms used by plant growth-promoting bacteria by

Bernard R. Glick
7. Plant-microb€ itrt€nctions, Volume I by Gary Stacey and Noel T. Keen

8. Sabu Thomas. 2022. Human Microbiome: Clinical Implications and Therapeutic

Interventions, Springer Nature

,LL-,'--^-),
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M.Sc. (Final) Microbiolos/ Memester (CBCS)

Paper III -PMB 403 NsnobiotechnoloB/ and Bioinformrtics
(Electivellt B: ilHPlt: 3 Credits)

Overall Course Objective:

To provide students with a foundational understanding of bioinformatics, nanobiotechnology'

andemcrging nsnostructures, including their applications in various fields, and to equip thern

with computational snd experimental skills necessary for research in biotogical and

narotechnology-r€lated disciplines.

To introduce students to basic concepts of nanobiotechnolo$/, including

nanoparticles synthesis, charactelizatioq and applications'

To eiplore emerging nanostructures and their applications in various fields,

emphasizing, biomimetics and nanotechnology's role in diverse sectors

To introduJe stud€uts to bioinformatics basics, including computational tools,

database concepts, sequence analysis, and stuctural bioinformatics

Cob I

Cob 2

Cob 3

Unit I
Basic concepts of Nanobiotechnology

Nanoparticles -Origin and thcir classihcatioq Naloscale systems

Nano particles: Synthesis, Bottom up and Top down approach 
-Synthesis 

of

nanoparticles - physicat, chemical 8nd biotogical methods and their

characterization
Methods of biological synthesis- Us€ of plants, bacteri4 algae, firngi,

fermented metabolites
Characterization techniques for nano materials. Optical- UV-Visible

spectroscopy, zeta potential, X-ray ditrraction, FTIR.

rmaging and size: scaming Electon Microscope (sElO, Transmission'

Eleclroi Microscopy (TEM), Atomic Fluorescence Microscopy (AFM)

Utrit II 20Hrs

Emerging Nano structures and their applications - 
-Carbon nanotub€s, 4Hrs

q*rrri--dos, Semiconductor nanopadicles, metal based nanostnrctules'

nanowircs- polymer based nanostructures, gold nsnosructures'

Nano - Biomimetics, Biomimicry in runotechnology 3Hn
3Hrs
4 Hrs
3Hrs
3H rs

20Hrs

3 Hrs

3Hrs

3Hn

3Hr

4Hn

4 Hrs

Use ofnaBotechnology in multiple platforms: Aglicultule and food s€ctor,

Health care and drug delivery
Textiles and fabrics
Sports Equipment, Material Science, Environment conservation €tc

K h
Dr. Hameeda Bee

Associata Professor
Dcpartment of Microbiology
Osmania University, Hyd-07
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Unir III
Bioinformatics Basics: Use of computational tools in biology and diagnostic
studies.
DNA sequence studies. Database concepts; Protein and nucleic acid
databases; Structural databases; Biological XML DTD'S; pattem matahing
algorithm basics; databases and search tools. NCBI, EMBL, DDBJ, EBI.
Identification of protein sequence from DNA s€quence; databas€ mining
tools.
Multiple sequence analysis: use of CLUSTALW and CLUSTALX.
Submining DNA and prctein s€quence to dalabases
Primer Designing
Phylogenetics analysis and TrEe construction (Distance Matdx, UPGMA
based tree constluction, Neighbor Joining Method); Stlucturc Bas€d Drug
Design and Ligand Based drug Design
Docking studies (AutoDock OOLD)i
-ln si/r'.co ADME

20Hrs

2Hrs

3Hrs

2H rs

3 tlrs

2Hrs
2Hrs

4Hrs
2Hrs

Semester IV - Paper III Practicals (CBCS)
PMB 453 Nsnobiotechnologr and Bioinformatics

(Elective IIIB: 4HPW: 2 Credits)

I . Chemical Synthesis of Nano Biomaterials
2. Microbiologicat Synthesis of Nano Biomaterials
3. Green synthesis of m€tal Danoparticles - Copper, Zinc and Sitver using pla s extmcts
4. Chamctedzation ofNanopanicles by UV sp€ctometry
5. Demonstration ofcharacterization ofnanoparticles by zeta potential and SEM studies

6. Database scarching
7. BLAST and MsA
8. Primer Design
9. Protein Modeling
I 0. Submission of DNA and pmtein sequences

I 1, Phylogenetic tree construction
12. Protein Ligand Dockirg

*;.fffi8*'n'
L
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Recommended Books

l. lrsk M.A. (2008) Intoduction to Bioinformatics. Oxford Publication, 3rd
InlenatioralStude Edition

2. Rastogi S.C., Mendiratts N. and Rsstogi P. (2007) Bioinfonnarics: methods and
applications, genomics, proteomics and drug discovcry, 2nd ed. Prcntice Hall
India Publication

3. Primrose and Twyman (2003) Principles ofGenome Analysis & Genomics.
Blackwell

4. Ghosh, Z. and Mallick, V. (2008) Bioinfomatics- Principles and Applications.
Oxfotd Univcnity Press.

5. Bionanotechnology: Lessons ftom Natu€ by David S. Goodsell

6. Handbook of Nanostructured Biomatedals and Their Applications in Nanobiotechnology-
Hari Singh Nalwa

7. Nanomaledals for Biosenson, Cs. Kumar, Wiley - VCH, 2007
8. Nanoshucturcs arrd Nanomarerials: Synthesis, prop€rties and applications. GhuzangG.Cao

.Imperical College Press, 2004
9. Biosensors: A Practical Approach, J. Cooper & C. Tass, Oxford UniveNity Press, 2004
10. Nanotoxicology: Characterizatiorl Dosing and Hcalth Effccs, Informa Healthcare. Nancy A.

Monteiro - Riviere and C. Iang Tran, 2007.
I l. Nanomedicine, Vol. IIA: Biocompatibilityby Robcn A. Freitas

The student will be able to

PMB 303 COI

PMB ,t03 CO2

PMB 403 CO3

Identify and classi$ nanopadicles, understand their synthesis methods,
and describe characterization techliques for nanomatedals
Explain the concept of Biomimicry in nanotechnology and the use of
nanotechnology in different sectors such as agricultur€, healthcarc, arld
environmental cons€rvetion
Describe computatiol8] tools used in biology and diagnostic studies,
database conceps, and s€quence amlysis algorithms,

)\--'h EHAIFPEBSON
BOS ln Microbiology

Fhrven's Vlvokanenda Collsgo
SalnikpudDr. Hameeda Bee

Associate Professor

DeDarlrncnt of Micr,,hiolosY
Osmsnis UniversitY. HYd-07
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M.Sc. (Fiorl) Microbiolory IV Semester (CBCS)
PMB 404 PROJECT WORK (5 Credits)

It's Mandste to hlve project work 8nd tbe credits to be giver are 5

Project work AssessmeDt: 5 Cr€dits (150 Mrrks)
l. Basic concepts of Project plaming

a) Selection ofProject topic and defining objectives
b) Planning of methodVapproaches

2. Guidelines for Project w ting
. Title ofthe Project, Name ofthe Student & Supervisor
. Declaration by the Student &sup€rvisor
. Objectives ofthe project
o Introduction & Review of Literatue
o Methodology
. Results and Discussion
. Conclusion
o References

Course Objectives:

COb l: To selcct a research topic and execute the planned work using correct methodology,

COb 2: To organizc the completed work in the form ofproject dessertation and submit.

l. Project work will involve experimental work/data collection and it has to be completed in
the stipulated time by the student.

2. Students will be asked their choice for Project wolk at the beginning ofSemester IV and

all formalities oftopic and mentor selection will be completed. Project work will be

offered as per the expertise and infrastructuml facilities svailable in the departnent.
3. Project wo* may be allotted to students as individual or as group prcject (not exceeding

5 stude s per group).
4. The completed work and compiled data would be presented in the folm of results and

submitted in the form ofa dissqtation/projcct report.
5. Final evaluation ofthe project work will be through a panel consisting of intemal ard

extemal cxamincrs.
6. Guidelines provided for execution and evaluation ofproject work would be strictly

adhered.
7. The grading would be based on evaluation of punctuality, experimental work, record

keeping, academic inputs, data presentation, interprctation etc

A k
nr Hameeda Bee
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CouBe Outcome

At the end ofth€ course, students will be able to

COI: Plan and execute a project effectively in the stipulated time

CO2: Develop analltical skills, statistical data handling skills, paper writing and oral

Presentation skills.

PROJECT WORK EVALUATION SCHEME

Intemal Assessmetrt: 2 credits =50 Marks*

*lntemal assessment based on project design presentation and project work. (50 Marks)

Semester End Assessment: 3 credits =100 Marks#

#Dissertation work and Final Presentation

#Thesis writing and viva voce

Bee
b1. Ilameeda BuJ

n.. Lociatc Professor.bry

[,", .rnenr of N4icrobiot.{V
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M.Sc. Microbiolos/ (CBCS)
Value added course

Proteomics

Course Objective:

The studenl will be able to

Unit I

Protein structure and confbrmations
Protein Folding and unfolding
Protein functions: structural. storage. transpo(. hormonal. receptor. contractile,

defensive, Catalltic f'unctions

Scpamtion techniques - 2-D gel and Polyacrylamide gel electrophoresis (PAGE)

Biological mass spectrometry -MALDI-MS, ESI-MS, LC-MS

Protcin identification - Peptide mass fingerprinting (PMF),

Electro blotting and sequencing

Unit II

Determination of 3-D structures by X-ray crystallo$aphy
NMR and Homology modeling
Methods of to study Protein-Protein intemction. Protein-DNA interactions

Protein microarays- Protein Markers. Clinical Proteomics. Small peptides

Personalized medicine
Prctein engincering
Drug design.

Cobl. Acquaint with basic knowledge on Proteomics and Update with current separation

techniques practiced by the industr,v.

Cob2. Understand the clinical imponance ofproteins in drug designing and Correlate the

importance of protein sequence in bioinformatics.

l5 hrs

lHr
lHr
2Hrs

2Hrs
3Hrs
3Hrs
3Hrs

l5 hrs

2Hrs
2Hrs
3 Hrs

3Hrs
2Hrs
2Hrs
lHr

Course Outcomes:

The student will be able to

L Explail the fundanrentals ofProtein structure ard Function and Describe the protein

separatior tecbniques and identifi cation methods

2. Undersrand significatce of Protein-Protein, Protein-DNA interactions and Understand

significance of Clinical Proteomics. Protein engineering. Drug design

lJ-----,;*
u ir. Hameeda Bee

Associde Prolessor-
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M.Sc. Microbiolog] (CBCS)
Value added course

Artificial lntelligence in Biolog

Course Objectives:

The student will be able to

Cobl: Understand the oveNiew on basics in AI, ML. DL and Applications ofAI in Medicine.
Cob 2: Understand the role ofAl in Pharmaceutical Industry. Agriculture and Bioinformatics.

Unit I
Introduction to AI in Biolog)
Biological lntelligence vs Artificial lntelligence
AI Basics: Concepts, terminologies and work flow
Basics of Machine Leaming (ML) and Deep Learning (DL)
Al in Medicine
Recent advancements in Health care througl Al
A[ and medical Imaging

Unit 2

Applications ofAl in Pharmaceutical Industry

AI in drug design and Cljnical lrials
AI for Biomarker discovery
Al in Future of Bioinfbrmatics
AI and Synthetic Biology
Applications of AI in Agriculture
Risks and Ethical Concerns involved

2Hrs
3 Hrs
2Hrs
3 Hrs
2Hrc
2Hrs
lHr

l5 Hours
2Hrs
2hrs
2H$
3Hrs
2Hrs
2Hrs
2Hrs

15 Hours

Course Outcomes:

The student will be able to

COI: Apply the knowledge of Al. ML, DL in analyzing the data in Medicine and Health care.

CO2: Analyze and visualize the data in Bioinformatics. Agriculture and Pharmaceutical lndustry

Associate Professor

Depaftment of Microbiolory

Osmania UniversitY, HYd-07
l4
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Cobl: Understand the overview on basics in IPR. types and its o gin
Cob2: Undemtand the Patent Law. Rights and duties ofpatentee, patent processing and patent

draffing.

M.Sc. Micobiolory (CBCS)
Value added course

Bssics in Patent Drafting
Course Objectives:

The student will be able to

trnit I

lntroduction to Intellectual Property Rights
Typ€s of Intellectual Property Rights - Patents. Trademarks. Copyrights and Induslrial
designs
Geographical indication and plant varieties, Genetic Resources and Traditional
Knowledge
Trade secrets, semico[ductor chip/integrated circuits
IPR in India: Genesis and development - IPR in abroad - Major Intemational
lnsuuments conceming Intellectual Property Righls: paris Convention. 1883, the
Beme Convention, 1886. the UniveNal Copyright Convention. 1952, the WIPO
Convention, 1967. the Patent Co-operation Treaty. 1970. the TRIpS Agreement. 1994

Unit 2

Indian patent law- a primer (the patents act, 1970)
Patents - Elements of Patentability: Novelty. Non-Obviousness (lnventive Steps),
Industrial Application - Non - Patentable Subject Matter - Registration procedure.
Rights and Duties of Patentee. Assignment and Iicense. Restoralion of lapsed patents,

Sunender and Revocation of Patents. Infring€ment. Remedies & penalties - patent
office and Appellate Board
Pre-requisites in patenting process (NDA, IDF. SEARCHES)
Parts of patent specification (provisional v/s non-provisional)including Field of
invention, Background, Objectives. Summary. Detailed description. Experimental
details. Independent and Dependent claims. Drawings. etc
Patent drafiing (enablemenl. definiteness. claril) etc)
Claims (types of claims)
Course Outcomes:

The student will be able to

l5tlrs

2Hrs
3Hrs

3 Hrs

2Hls
5Hrs

l5Hrs

lHr
lHr
5Hrs

lHr
3Hrs

2Hrs
2Hrs

COI: Apply the basic knowledge of IPR and identify the type ofpatent for filing.
CO2: Understand the procedurc ofpatent drafting and processing of patent application

Dr. Hameeda Bee
A.qociate Prolessor.
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