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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
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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
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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
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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
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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 /
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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
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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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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
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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
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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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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
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