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SI:MESTER. T

MICROI}IAL BIOCHEMISTRY & BIOINS'I'RUMEN A'I'ION - THEORY

l. Course Description:
Ilrogramme: M.Sc.
Clourse Code: P26i MIC/DSC/t 02
Course'type: DSC
No. of credits:4

2. Course Objectives:
t To make sfudettts understand its application to living systems pertaining to bothmacro and

microorganisms.
r To provide an advanced understanding of the core principles and topics of Biochemistry and

their experimental basis.

3, Course Outcomes:

CiOl: Understand the concepts of pH, buffers, biological buffer systems, entropy their

importancc, principlcs of bioenergetics, biological oxidation, reduction and biosyuthesis and

degradation of amino acids and proteins erzylue caralysis. (L II)

CO2: Understand, retnember, and analyze the monomeric units and structural significance of
polyrneric biouolecules carbohydrates and lipids. (L ll , IV )
CO3: Understand the biosynthesis structure of nucleic acids and the degradation

pathways of tlre nucleotides and evaluate the conceptual knowledge of properties,

structure, fbnction kinetics, regulation of enzymes and apply the concept in
eugineering enzyrnes for large scale industrial processes (L If ItI, v)
CO4: Understand the knowledge of different electrophoresis techniques, apply to
know the molecular weight of biornolecules and understand the principle and working
of various radiation dctectors. (L It, III)

Max. Hours:60
Hours per week;4
Max. Marks: I00
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4. Course Content:

rvr\Irurrrlr- brulvltrLLt.ulr[s I (15Hrs)
pH and its biological relevance, Determination of pH, preparation of buffers, ConceprConcept of
cntropy, free energy high energy compounds. Equilibrium constants, Biological oxidation
and reduction, Electron transport, oxidative phJsphorylation- Proteins and amino acids:
Properties of amino acids, sffucture, conformation and properties of proteins, metabolism of
amino acids, biosynthesis and degradation- an overvierv

MODT,II N II - BIOMOI,ECTILITS 2 (15 Hrs)
Classification, basic chemical structure, monosaccharides, aldoses, and ketoses, Cyclic
sttucture of Mono, Oligo and Polysaccharides, stereoisomerism, anomers and epimers. suga,
derivatives, deoxy t?g.u1u, amino sugars, and sugar acids. Lipids: Definition, *u3", classeiof
storage, structural lipids. Fatty acids structure & function, essential fatty acids. Bacterial
lipids, Prostaglandins, structure, function, Major steroids oi biologicat importancr. ;il;;
appr oaches for characterization of biomolecules

_ 
M0pt,l F III - FNTYMFS (IS Hrs)

lntroduction to Enzymes -Definition and characteristics of enzymes, Natwe and properties of
ellzyrles, Coenzymes and cofactor catalysis. Enzyme Nomenclature and Classification{IUB
system), Isolation and Purification of Enzymes, Determination of Enzyme Activity, Enzyme
Kinetics-Basic concept of enzyme kinetics, Michaelis-Menten equation, Lineweaver-Burk plot,
Factors Affecting Enzyme Activity- Effect of substrate concentration, Effect of pH, Effect of
temperature, Effect of inhibitors- Mechanism of Enzyme Action - Lock and Key hypothesis,
Induced Fit hypothesis, Transition state theory. Mechanism with Examples- Hydrolases -
Esterases, Oxidases - Glucose oxidase, Reductases- S-alpha reductase, Enzyme Inhibition-
Competitive inhibition, Non-competitive inhibition, Isoenzymes, Control of enzymes in
metabolism, Allosteric Regulation- Allosteric enzymes, Aspartate transcarbamoylase (ATCase)
F'eedback Regulation-!'eedbaok inhibition mechanisms

0s Hrt)
Centrifugation: preparatil'e and analytical centrifuges and rotors, Differential Centrifugation,
Density gradient centrifugation, spectrometry: colorimetry and spectrophotometry,
fluorirnetry, Fluorescenle in situ hybridization (FISH), NMI{", ESR spectroscopy, Mass
specrromerry: MALDI,-TOF. Agarose gel electrophoresis, NATIYE_pAGE, sDs_pAGE(sodium dodecyl s-ulfate polyacrylamicte gel electrophoresis), two-dimensional, Gel
retardation assay (GRA), pulse field, capillary, Blotting tecirniques, Radio isotopes:
Detection aud measurement of radioactivity: Ceiger Muller-counter, Scintillation counters:
Solid and Liquid, autoradiography.

DEPARTSIEN'I"OF MICROBIOLOGY, ST. I'RANCIS COLLEGE FOR WOMEN
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5. Itesources:

'l'cxt books:

I ' Lchninger, 2004, principles of Biochemistry, w. H. Freeman pubrishers.

2. u' Satyanarayana, u.chakrapani. 2003, Text book ofBiochemistry,
Elsevier publishers

3. Voet & Voct (2004), Biochernistry, Wiley publishers.
4' Davidson, (20i0), The Biochemistry of Nucleic acids, Srhedition, Academicpress.

Reference Books:

I' cohn & stumph, (2009), outrines of Biochemistry, wileypubrishers.
2. Methods in Enzynrology, Elsevierseries.
3. Jeremy. M. Berg, John.L, stryer (2002), Biochemistry, w. H. Freeman publishers.
4' Gopal Reddy et al, (2008) Laboratory experiments in Microbiology, 3d edition,

Himalaya
Publishing house.

5. J' Jayaraman, (20r r), Laboratory manual in Biochemistry, 2dedition, New Age
Intemational pvt. Ltd. publishers

DEPART&ItrNT OF MICROBIOLOGY, ST. FRANCIS COLLf,GE T'OR WOMEN

4+
fiAb Mitobtotogy

Bt Francls College for Womel
Begumpar Hvderahaci',:,
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Professor
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6, Syllabus Focus:

a) Relevance to Local, I{egional, National anrl Global Development Needs

Module Local / Regional/
National/Global
Development Needs

Relevance

Module I Global By advancing knowledge in Biologi*at Chemist.V and
microbiology, regions can stimulate growth in
biotechnology, pharmaceuticals, and other knowledge-
intensive sectors. This creates high-value jobs,
contributing to national prosperity and stability.

Module II Global Undsrstanding these molecules helps in fields like
medicine, biotechnology, nutrition, and biological
research. Techniques for characterization of
biomolecules are important for identifying and
studying biological compounds in laboratories.

Module lll Global Studying enzyme kineties, inhibition, *d,"gulutio"
helps understand how metabolic reactions are
;ontrolled. Knowledge of enzymes is important in
medicine, biotechnology, diagnostics, and drug
Cevelopment. Understanding enryme activity also
helps in industrial processes and biochemical research.

Module IV Clobal Understanding and applying knowledge on 6;GanE
technigues used for biological research, medicai
diagnosis, and biotechnology applications

DEI'>AR'fNIliNT oF MICROBTOL0GY, ST. FRANCIS CoLLf,cE FoIt woMEr\

4
!{Ub *rr*'61o;l09J
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b) Cornportents on Skill Devtlopment/Entrepreneurship DevelopmenUf,mployability

skilr
DevelopmenU

Entrepreneurship
DevclopmenU
Employabilitv

Syllabus
Corttent

Description of Activity

Employability
NSQEF l.evel5,6

Module IIt Skilts in biological chemistry are in high demand in R&D
lepartrnents within the pharmaceutical, biotechnology, and food
ndustries, where understanding the chemical basis of biological
iystems are crucial for developing new products and
:echnolo€ies.

c. SIIC Components
Aligned with SDG 3 ( Good health and wellheing ) and SDG 9 ( Inrlustry md innovation).

7. Pedagogy:

S. No Student Centric Methods Adoptetl fype / Description of Activity

I Scientific experiments Experiential leaming
2. lnteractive classroom sessions/

Presentations
Participative learning

J. lase studies Problem solving

I}!]IIARI'IVIENI- Orr MIC]ROI}IOLOGY, ST. r'RANCI$ COLI,EGE IrOR WOMEN

ttUb Micrubrctagy
Bt. Francis Gollegre lor Wornoli

Begumpar- Hvrlorefrad' I 6
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8. Course Assessment Plan:

a) Weightage of Marks in Continuous Internal Assessments and EndSemester

Examination

c) Aligning COs with Continuous Internal Assessments

Max. Marks :20 M Max.marks :20 M

CIA-1 CTA -2 Skill Based Test
-1(r0M)

Skill Based Test -2
(10M)

Section A:1X10=10M
Essay question 2
questions given.

Answer ONE

Section B: 2X5:10M
Short questions

3 questions given.
Answer TWO

Section A: 1X10=10M
Essay question
2 questions given.

Answer ONE

Section B: 2X5=10M
Short questions

3 questions given.
Answer TWO

Assignment Model Presentation

Poster Presentation etc

(Discretion of Faculty)

Average of two IA's will be considered

EXTERNAL QP PATTERN

4 CREDITS

4 MODULES (CORE)
SECTION A - Internal choice 4QX10M:40M

SECTION B- Answer any five
questions out of 8

5QX4M=20M

COs Continuous Internal Assessments -

crA (40%)
End Semester Examination -
(60%)

col & co2 CIA-I

End Semester examination
co3 & co4 CIA II

col Assignment

coz, co3, co4 Skill Based- Model Presentation

.'' ir l?

[J;r,
Dr, Hamceda Bes

Pmfcssor

eoprnmcm of M icrobiotogy
Orauir Unhcrsity, HydO?
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C) Model Question Paper - Bnd Semester Exam

MICROBIAL BIOCHEMISTRY & BIOINSTRUMENTATION
MODEL QUESTION PAPER - THEORY

Course Code : P26IMICIDSC/102 Max. Marks: 60

Credits:4 Time:2YzErs

SECTIONA-INTERNALCHOICE 4QX10M=40M

Q.No Question Module CO BTL

1 Question Module I co1 II
OR

) Question Module I co1 il

3 Ouestion Module II co2 u
OR

4 Question Module II co2 ry

5 Question Module III co3 II
OR

6 Question Module III co4 ry

7 Question Module IV co4 u

OR

8 Question Module [V co4 UI

SECTION B - ANSWER ANY 5 OUT OF 8 5QX4M=20M

Q.No Question Module CO BTL

9 Question Module I col I
10 Question Module I co1 I
l1 Question Module II co2 II

t2 Question Module II co2 II
13 Question Module III co3 II
t4 Question Module III co3 u
15 Question Module [V co4 II
16 Question Module IV co4 II

a
]tr*,-,,-,^,

Dr. Hameeda Beo
Profcssor

Dcpnmcnt of M icrobiology
Ornenh Univcnity, Hyd-07

ilAb MicrubtologY
Bt. Franc{s College for Womet
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SECTION A. INTERNAL CHOICE 4QX10M=40M

Question
Number

Module Question CO BTL
(Blooms

Taxonomy
Level)

1 Module I Describe in detail the biological oxidation
and reduction process.

col Level II

2 Module I Explain in detail the properties, structure
and biological importance of amino acids.

co1 Level II

3 Module II Describe in detail the process of
metabolism of purines.

co2 Level II

4 Module II Describe the classification of
carbohydrates and their biological
importance in industry.

co2 Level [V

5 Module III Explain in detailregulation of enzyme
activity by AspartateTranscarbomylase
and its applications

co3 Level II

6 Module III What methodologies are employed in the
isolation and purification of enzymes, and
how do these techniques contribute to the
comprehensive understanding and

application of enzymes in biochemical
research and industrial processes?

co3 Level V

7 Module [V Narrate the principle and types of Mass
Spectrometry

co4 Level II

8 Module [V Describe SDS Page electrophoresis
technique and its application

co4 Level III

SECTION B - ANSWER ANY 5 OUT OF 8 5Q X 4M = 20M
(To compulsorily have ONE question from each module)

9 Module I W'hat is pH co1 Level I
10 Module I Explain Properlies of proteins co1 Level I
11 Module II Describe Amino sugars coz Level II
t2 Module II Explain Bacterial lipids co2 Level II
13 Module III Describe Isoenzymes co3 Level II
t4 Module III Explain Feedback inhibition co3 Level II
15 Module W Explain Gieger Muller counter co4 Level II
t6 Module [V Explain the principle of colorimeter c04 Level II

+
:

$fAD Mituirotogy
Sl. Francis College f6r [{66rr!

BegumDar. Hvderahad-1 tr

Dr. Hameeda Beo
Prcfessor

Dsmttment of MicrobiologY
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a. Question Paper Blueprint:

q. CO - PO Mapping:

10. CO-PO Mapping: (H-High, M-Medium, L-low)

Modules
Hours
Allotted in
the Syllabus

COs
Addressed

Section A
(No. of
Ouestions)

Total
Marks

Section B
(No. of
Ouestions)

Total
Marks

I 15 co-1 I 10 2 4

1 15 co-2 2 10 2 4

3 15 co-3 ) 10 ) 4

4 15 co-4 ) 10
., 4

lr21314 co-
l121314

4

CO PO Cognitive Level Classroom sessions (Hrs)

I 1 Understand 15

2 1,2 Understand & Apply l5
J 1,2 Understand & Apply 15

4 1,2 Understand & Apply 15

CO/PO POI PO2

1 M

2 M M

a
J M H

4 M H

riaD MrcntDtotogy
Bt. Francis College fo' Womel

BegumPar. Hvrlerahad-1 6
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SEMESTER.I
MICROBIAL BIOCHEMISTRY & BIOINSTRUMENTATION - PRACTICAL

1. Course Description:

Course Code: P26IM[CIDSC/102/P Max. Hours: 60
Type of course: DSC Hours per week: 4
No. of credits: 2 Max. Marks: 50

2. Course Objectives:

o To give practical exposure to qualitative and quantitative analysis of biomolecules.

o To analyze the application of SDS-PAGE and HPLC.

3. Course Outcomes:

COl: Prepare buffers, determine its pH and apply it to various biochemical analysis

COZ: Identify biomolecules qualitatively & estimate their concentration in

unknown samples

CO3: Isolate, purify, concentrate and analyze the parameters affectingenzyme activity

List of Practicals

L Preparation of buffers and adjustment of pH
2. Qualitative tests for carbohydrates and analysis of unknown
3. Qualitative tests for amino acids and analysis ofunknown
4. Tests for lipids(qualitative)
5. Quantitative estimation of fructose

6. Determination of saponification value and iodine number of fats

7. Partialpurification of enzymes (B-amylase)

8. Effect of substrate concentration, pH, time and temperature on enzymeactivity
9. Calculation of Km fbr partially purified enzyme

10. Separation of proteins by electrophoresis (SDS-PAGE)

11. Demonstration of HPLC

4L.<
?-r

lr-._*
Dn ]lameeda Bee

Profcssor
Drgrnment of M icrobiology
Ornrnlr University, Hyd-07

fiAD MicrubrotogY
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]MODEL QUESTION PAPER_ PRACTICAL

Course Code: P26 IMIC IDSC/I02/p
Credits:2

I. MAJOR

II. MINOR

III. Identify the given spots A-E and write few significant points

IV. Record
V. VIVA

tr0fr *licrubiologY
Bt. Francis College f6r !'fu6mnt

Begumoer Hvderalrar''

Max Marks: 50

Time: 3 Hrs

20M

10M

10M

5M
5M

Dr. Hameeda Bee
Professor

Department of M icrobiotogy
Osmania University, ttyd-d?

Prepared by Faculty Checked & verified by HoD Approved by the Principal

+*4L
Dr.P.Roselin Prof.Uma Josenh

DEPARTMENT OF MICROBIOLOGY, ST. FRANCIS COLLEGE FORWOMEN 49.
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SEMESTER I
Core Course 1

MICROBIAL BIOENERGETICS

Code : P261MIC|I)SC/101
Credits : 4
Total hours : 60
Hours/week: 4

Module I: MICRoBIAL CULTIVATION AND NUTRITION

Module Ir: MICROBIAL GRowrH AND SOLUTE TRANSPORT

Module III: METABOLIC PATHWAYS

Module IV: BIOENERGETICS
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SEMESTER - I
MICROBIAL BIOENtrRGETICS . THf,ORY

l. Course Description:

Programme: M.Sc

Course Code: P26lMlC/DSC/10f
Course Type: DSC

No. of credits:4

2. Course 0trjectives:

Max. Hours:60
Hours per week! 4

Max. Marks: 100

r To impart fundamental knowledge of rnicrobial growth, nutrition and solutetransport.

o To give an insight on various metabolic pathways in bacteria

3. (lourse Outconres:

ClOt: Understand the various types of culture media, nutritional groups of bacteria and apply it

in cultivation of bactEria, fungi and algae. (L Il, UI)

CO2: Understand & attain knowledge about methods of measuring microbial growth, derivation

of generation time, tactors aflecting the growth and analyze the role of biological membranes in

solute transport. (L il, IV)

CO3: Understand & analyze the metabolic pathways, different modes of fermentations in

microbes. (L II, IV)

(-'0{: Undemtand the concepts r:f Bioenergetics and analyze the significance of bacteriorhodopsin
and quorum sensing techniques. ( L Itr, lV)

Department of Microbiology, St. Francis College for Women

4+
rrUD lUltcrubtotogi

9t. Francis Gollege fsr :" - rr
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Olllmh University, Hyd.0z
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4.Course Content:

of Siderophores
YS

Microbiological media: Types of Culture media & their significance, Defined synthetic media'

Minimal media, co-ff* media, Basal media, Enriched media, Enrichment media, Selective

media, Differeniial nr"Aiu, transport media. Media for cultivation of fungi, protozoa and algae'

Cultivation methods of bacteria, Isolation of pure cultures, Aerobic and anaerobic culturing

methods- Anaerobic GasPak, Mclntosh & Fildes Anaerobic jar, Pyrogallol method, Isolation of

Microaerophiles by Candle Jar Method'

Principles of bacterial taxonomy and classification. Overview of Microbial methods of

identification: Morphological, cultural, ecological, biochemical and molecular methods (l6srRNA

typing). Nutritional ."{ui."."rts, Nutritional groups of bacteria-photo autotrophy, Photo

heterotrophy, Chemolithfautotrophy and Chemooiganoheterotrophy, Prototroph, Auxotroph and

Isolation of auxotropt i. ,uturf, 6y Replica platlng Technique, culture collection centers-

Examples.

Definitionofgrowth,Generationti,,,Gfbacteria.Typesofgrowth-
synchronous cultures - methods of synchronous culturing, continuous culturing methods, catabolite repression

& Diauxic Growth, Factors effecting growth'

Nutrient Uptake in Bacteria. Solute transporI nole 
-91^mgmbrane 

in solute transport' Mechanism

for uptake of solutes-passive diffusion, Facilitated diffusion, Active transport (Uniport, Antiport,

Symport), fEr Grouf t-ranslocation, Other examples of solute transport- Iron transport, Concept

(15 Hrs)

(15 IIrs)

Dcpertment of M icrobiologY
Osmania University, Hyd'07

y: reactionand key enzymes' ED pathway: key
  ^--^l^. ^+^^^ 1.o,, a6zrrffipQ fnCfo\/

enzymes and energy viirJ "o,yarison 
with EMP pathwav-lc,1,tl^::::t:$',5?€nzvmes' energv

; t 

" 
l'd;;i;.,t. ;ffi ;. c ly*y I ate b yp as s : si Bn i fr c an 

:? 
t b 

Tl:rlf:_1^r-1"H :il,"#;iffi#;;;#ilb;;t;d;;,;;iln.it,, comprexes and runctions. Bioenergetics and

(15Hrs)

Significance of the PathwaYs.
Anaerobic Metabolism: Modes of fermentations in microorganisms: Introduction to anaerobic

metabolism, Acetate fermentation: representative o'guii'-t, Industrial and ecological

significance.
Mixed acid Fermentation; Definition, characteristics, representative organisms, enzymes involved,

Methyl red rest. Mixed Acid Fermentation & Lictic acid in Traditional Foods. Eg; curd

propionic u.ia putrr*uy, Methyl malonyl coA pathway, representative organisms, applications.

Industrial Applications of Fermentation pathways'

significance.

Quorum Sensing History, General Mechanism, Ex: Bioluminescence: Quorum sensing in gram

negative bacteria, introduction, Role of LUX operon, luciferase activity,

Significance /Apprication.ATp Synthase enzyme-structure oi bacterial ATP synthase &,

MitochondrialATPsynthase,MechanismbyRotationalcatalysis

MODULE IV: BIOENERGE l-lcs 
.

Bacteriorhodopsin: ffi., frrt auction, Structure of bacteriorhodopsin' Photo cycle &

Departm"ntEM-i.robiology, st. Francis college for women

4-L
rlUD MrcruDtoh)fry

lit Francis Gollege lor \{l'n''rel

BegumPer' *'O"t^66o- iij
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5. Resources:

S.tt'l'ext books:
1. Pelczar's Text Book of Microbiology, 7't'Edition (2025) by Micheal J PelczarJr

2. Brock Biology of Microorganisms l6'hEdition (2023) by Michael T. Madigan.Kelly

S. Bender, Danisl H Buckley, W. Matthew Saftley, David A Stahl

3. S. Ram Reddy, S.M Reddy, (2003) Microbial Physiology, Scientific Publishers. Company.
4. Prescott's Microbiology I ltr'Edition (2020) by Joanne Willey, Kathleen Sandman; Chris

Woolverton.

5. Nelson, D, Cox, M, (2005), Principles of biochernistry,4tr,edition, W.H. Freeman and

Con"rpany

6. White, D. (201 1), The physiology and biochemistry of prokaryotes, 4'h edition,Oxford

University Pless.

7. Powar, C. B,, & Daginawala, H. F. (1995), General microbiology Vol. 2, Himalaya

Publishers

Stanier, R.Y., Ingrahm, J.L., Wheelis, M.L. and Painter, R"R,.(1987), General

Microbiology, Stl'edition, The Macmillan press Ltd

Microbiology Practical manual 3'dedition (2024) by Shukla Das

5.b. Ret'erence books:

L Voct, D &Voet, J. G., (2004), Biochemistry, 3dedition, John Wiley& Sons Inc.

2. Zubcy, G. L ( 1996), Principles of Biochemistry, Wm. C. Brown publishers

3. Conn, Stump, P. K., Bruening, C. R. H. (1987), Outlines of Biochernistry, 5th

Edition, John Wiley & Sons.

4. Ciottschalk, C., (1985), BacterialMetabolism,2dedition, SpringerVerlag

5. White, D., (1995), The Physiology and Biochemisrry of Prokaryotes,3d

Edition, Oxlbrd University Press.

6, Reddy SR and Reddy SM. (2005). Microbial Physiology. Scientific Publishers lndia

7. Moat, A.G. and Foster, J. W., (2002), Microbial Plrysiology.4thEdition. John Wiley &
Sons.

Department oitrtiiioU

9.
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tlub MrcrubrcngY
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6. Syllabus Focus:
u) Itclevance to Local, Itegional. National and Clobal Development Needs

b) Cornponents on Skill Developnrent/Entreprene urship Development/Employability

Skill DevelopmenU
Entrepreneurship
flevelonment/ Emnlovabilitv

Syllabus Content Description of Activity

Skill Development Module t & lll
Assigrunent,
Hands or Experience on
Culturing techniques,
Model Presentations

{44-,*fuL: Dr.-Hameeda Bee

ftutj MicruItology A __ Pmfcssor

Bt. Francis'Gollege f6r \fi/sir.ie'r Ocpnmmof Mkrobiolo3y
- ilil;;ilitrarrao-r r, osmanh univcnitv' Hvd'07

Local /Regional,/National /
Global Development Needs

Module I
Local & Regional The moduie is designed to understand the

culturing and cultivation methods of
bacteria, fungi

The module is designed to attain

knowledge about growth pararneters and

solute transport in bacteria.

Module lll
This module is designed to understand the

metabolic pathways and analyze the role

of microbes in fermentation

This moduie is designed to understand the
Local & National
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Mixed Acid furmentation & la;tic acid
Fennentatioq in traditional foods.

c.IKS & SDG Components

4
rrUb Mtcrubrotogy

Bt. Francis College for Womatr
Begumoar. Hvderahad-l 6

Aligned rvith SDG 4 (euality Educntion)

7. l'edagogy:

Dr. Hameeda Bee
Professor

DeBartmcnt of Microbiology
Osmania University, ny d-6i

Student Centric M;thods Type / Description of
Activity

lnteractive Presentations

Biological Animitions

Science Experiments

Department,f Microbiology, st ffi"
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8. Course Assessment plan:

a lYeightage of Marks in Continuous InternalAssessments anrl EntI
Semester Examinntion:

Max. Murks 120 M Max.marks ;20 M
CIA-I CIA.2 Skill Based Test

-r(t0M)
Skill Based Test -2

{10M)
Section A:lXl0*l0M
Essay question 2
questions given.
Answer ONE

Section B:2X5=l0M
Short questions

3 questions given.
Answer TWO

Section A: lXl0:10M
Essay question
2 questions given.
Answer ONE

Section B:2X5=l0M
Short questions

3 questions given.
Answer TWO

Assignment Model Presentation

Poster Presentation etc

(Discretion of F'aculty)

Average of two lA's will be considered

EXTERNAL QP PATTERN

4 CRb,D[TS

4 MODULES (CORE) SECTION A - lntemal choice 4QX10M=40M

SECTION B- Answer any five
questions out of 8

5QX4M=20M

b) Aligning COs with Continuous Internal Assessments

COs Continuous Internal Assessments -
crA (40%)

End Semester Examination -
(60%)

col & coz CIA-1

End Semester examination

co3 & co4 CIA II
cor Assignment

co2, co3, co4 Skill Based- Model Presentation

Department of Microbiology, St. Francis College for Women

(n *'
AUb MrcruatotogY

St. Francis College for Womet

Begurnoe!. Hvderatrsd' 1 6'

Professor
Dcoartment of MicrobiologY
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SEM I * MICROBIAL BIODNERGETTCS

c. Motlcl Question paper - End Semester Exam

MICITOBIAL BIOENERGETICS
I{0DBL QUBSTTON PAPER - TIItrORY

Course Code: pZilMlClDSC/l 0l
Credits:4 Max Marks:60

Time: 2 % IIrs

SECl-IO 4QXt0M=40M

Module CO BTLI ()uestirolr Module I col IIre
vueslron I Module l --l col II

J on -1
Module II co2 IT

OR
4

on '-l..ffi;ffit=?i-'TF;3

-

L Qnc'sti
LI:YuurE ur I r",\rJ I ll

ut(
6

Module III co4 IV

Module IV I CO c ]III
I I

UueStIrDnl

vucslton Module IY co4 tv
SECTIONB-M

5QX4M=20M

Module II

Module III

Department of Microbiology, St. Francis College for Women

rtUb Micntbtology
5t. Francis College fo' Womerr

Begumpei. Hvdernhad-l6
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Dr, Hameeda Bee

professor
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SEC"T'TON A. INI'BRNAL CIIOICE 4Q X lOM:40 M

Question
Nunrber

Morlule Question CO BTL (Blooms
Taxonomy
Levcl)

I Module I Explain variousmethodsof cultivation
Bacteria.

col II

) Module I Explain in detail, Chemqlithoautotrophy and
chemoorganotrophy in Bacteria

col II

3 N{odule II Define Growth curve and describe dift'erent
growth phases of bacteria.

co2 lt

4 Module Il Describe & analyze different types of solute transport
mechanisms in bacteria and outline the role of
membrane in solute transport.

co2 Iv

5 Module III Write in detail about TCA and anaplerotic reactions of
TCA.

co3 II

6 Module III Explairr and analyze how six carbon glucose is
converted to threc carbon pyruvate, which further is
converted to two carbon acetyl $oups that can be
funneled to Krebs cycle

co3 IV

7 Module IV Explain the concept of Bioluminescence and highlight its
sisnificance

c04 TII

tt Module IV Explain the structure of Bacteriorhodopsin and analyze
its role in acting as a proton pump

c()4 w

STICI'ION I} - ANSWER ANY 5 OTJT OF 8 5Q X 4M:20M

I Module I What is Enriched media, give examples and explain
the sisnificance

col II

l0 Ntodule I D{rseribe the Cultivation of Fungi co1 II
lt N{odule ll [{ow can we obtain Synchronous cultures ca2 III

t2 Module ll DEscribe Diauxic growth co2 II

13 Slodule III Explain the Mixed acid
Fermentation Pathway

co3 II

14 Module ltl ED Pathway co3 H

15 Module IV Structure of bacterial ATP synthase c04 U

t6 Nlodule IV Significance of Quorum sensing co4 w

tl i l' '

4+
Depnrtment of Microbiology, St. Francis College for Women h Airr 
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c. Question Paper Blueprint:

9. CO - PO Mapping:

10. CO-PO Mapping: (H-High, M-Meclium, LJow)

I\{odules
I{ours
Allotted in
the Svllabus

COs
Addressed

Section A
(No. of
Questions)

Total
Marks

Section B
(No" of
Ouestions)

Total
Marlts

I l5 co-r 2 r0 2 4

) l5 co-2 2 1t) 2 4

3 l5 co-3 2 10 2 4

4 l5 co-4 2 r0 2 4

l,213o4 co-
r.2.3.4

4

CO PO Cognitive Level Classroom $essions
(Hrs)

I I Understand 15

2 1,2 Undersand & Analyze l5

J 1,2 Understand & Analyse l5
4 t,? Understand & Evaluate l5

CO/PO POI PO2

I M

2 M M

3 M H

4 M H

Department ofMicrobiology, St Francis College for Women

4+
rrUD Mrcrubtology

B;t Francis College fo' Womcr

Begumoar. Hvderahad-I ti
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SEMESTER - I
MICROBIAL BIOENERGETICS - PRACTICAL

Cou rse Code: ?Z6lMtClDSC/l0l/p
Course Type: DSiC
No. of Credits:2

(lourse Ohjectives:

Max.I{ours:60
Hours per week: 4
Max. Marks: S0

r To provide ha*ds on experience in curtuiing & cultivation ofuricrobes
o 'l'o study the fbctors affecting bactefial growth and studying the biochernical pathways in

bacteria.

Course Outcomes:

c'oI: Attain hancls on experience on culturing methods of bacteria and understand the
significance an, application of the microbiologicar medias
co2: Perfo,n and anaryze anaerobic curtivation methods of bacteria.
co3: ldentify the phases of growth in bacteria, evaluate the factors effecting the growth and
analyze the phenomenon of catabolite repression by performing diauxic gro*rt, curve.

List of practicals

l. Gcnerar Instruct;ions: Microbiorogy Laboratory and its Disciprine
2' Preparation of microbiological media. Minirnalmedia, Basal media, Enriched media,

Enrichrnent media, Dittbrential media, Selective media.
3. lsolation anrl culturing of fungi
4. lsolation and culturing ofalgfe
5' Culturing tlethocls of microbes- slant, stab culture, tube culture, flask cultures.
6' Ariaerobic culturing methods of microbes- candle Jar antl use, thioglycolate media,
culturing, Anaerobic Gas pak and its application.

7' Enu,reratio, of bacteria by Breed's count (Direct Microscopic count).
8. Study of bacterial growth curve

9. Study of catabolite repression by diauxic growth curve
10' Factors etfecting the microbial growth (pH, temperature & salt concentration)
I 1. Isolation of biolurminescent bacteria from fish

Departrne,t ofMicrobiorogp St Francis coilege for women

**

ltUD Mtcrubrotog,
8t" Francis College for Wnrnar

Begumpat, Hvrlerahao- r ri

Dr. Hameeda Bee
Professor

Dcpertment of M icrobiology
Ormania University, Hyd,07
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Mur)t:t, QLIESTION pApER _ PRACTICAL

Course Cotle: p}ithlctDscil0l/p
Credits:2

I. IIAJOR

II. MINOR

III' Ide,tify rhe given spots (A - E) and write few significant points

IY. Record

IV. Viva

Departrnent of Microbiology, St ['rancis CoIIege for Women

Max Marks: 50

Time:3 Hrs

20M

10M

10M

5M

5M

$Ub Mirubrclttgy
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Dr. Hameeda Bee
professor
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SEMESTER I
Core Course 4

MOLECULAR BIOLOCY & MICROBIAL GENETICS

9odp. : p26NriJC/DSCfio4
Credits : 4
Total hours : 60
Hours/week: 4

Module I: DNA STRUCTURE, PR.PERTIES & ITS
BIOSYNTHESIS

Module II: RNA srRUCTfrRE, BIOSYNTHESIS & GENE REGLLATION

Module III: GENE TRANSFER METHODS

Module IV: CLONING STRATERGIES, DNA DAMAGE AND REPAIR

(o'L'

fiAb MrcruotolttgY

5t. Francls Collcge for Womet
- 
b.grrr"r l'{Y6lgTahad-1{i

&-b
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CBCS 2026 SEM I MOLECULAR BIOLOGY & MICROBTAL GENETICS

SEMESTER. I

MOI,ICI]I,AR I}IOLOGY & MICROBIAL GENETICS . THIORY

l. Cloursc Description:
Programme: M.Sc Max. Hours:60
Course Code: P26IMICIDSC/104 Hours per week:4
Course'l'ype: DSC Max, Marks: 100
No. of credits: 4

2. Course Objectives:

r To Uuderstaud the stnrcture, types, replication, damage & repair of DNA, Mutageuesis,

transcription, genetic code, Protein synthesis and gene regulation.

o Enable the student to acquire knowledge on Transposons, cloning procedures, Plasmids,

vectors, artificial chromosomes and construction of cDNA libraries and gene transformation

rnethods.

3. Course Outcomes:

COI: Understand the structure, properties, replication of DNA, organization of prokaryotic and

eukaryotic Cenomes and extra chromosomal elements.(L D

CO2: Understand and Analyze the structure of RNA, Transcription, Protein synthesis, Genetic

code, C-oncept of Gene, Gene regulation in Prokaryotes and Eukaqyotes. (L II, W)

CO3: Apply the conceptual knowledge ot-molecular mechanisms of Gene transfer to Mapping
and Genome analysis. (L ilL IV)

CO4: Understand the properties of vectorso cloning process, DNA libraries, Concepts of
mutagenesis and apply the conceptual knowledge of DNA damage, repair mechanisms to
mctabolic diseases in humans (L IL III,IV)

NUD Mrcruhrclagy
St. Franc'{s Gollcge for Womet

Begumper. Hvrlerahad-1 6

Dr. Hameeda Bee
Professor

Department of M icrobiology
Osmania Un iversiry, Hyd-07

I)epai:lnr*nt of htlicrsbiok:gy" St Francis Coliege tbr Women, Hyderabad 
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C]BCS 2026 SEM I MOLECULAR BIOLOGY & MICROBI.AL GENETICS

4. Course Content:

MOnIIT,F I - nN^ STRITCTIIRI' PROPI'RTIrS ^NDfTS BIOSVNTHf,'$I$ (15 Hrs)

Structure of DNA and its biosynthesis * detailed structure of DNA, Variation from Watson and

Crick model, Z-DNA, A&B DNA, Denaturation and melting curves. Over view of Purine &

Pyrimidine synthesis. Genome organization in prokaryotes and eukaryotes. Replication

Mechanism: enzymes involved iu replication, step by step prooess. Eukaryotic telomere

replication. Extrachromosomal elements plasmids, types, isolation, identification and detection.

MODTILE II - RNA STRUCTIIRI:. BIOSYNTHESIS AND GENE RtrGULATI(E{ (ISHrs)

RNA structure and biosynthesis. Prokaryotic and eukaryotic transcription. Processing of t- RNA,

r- RNA, m -RNA splicing. Concept of Ribozyme. Genetic code and Wobble hypothesis.

Contribution of tndiau scientists towards discovery of genetic code. Protein synthesis- Translatiou

in prokaryotes and Eukaryotes. Post translational modification. Concept of Gene: Fine structure,

Gene regulation and expression - lac operon, arabinose and typtophan operons. Gene regulation

in eukaryotio systems, role of promoters, enhaocer elemeuts.

NIOtlUt,F rll - GF,NF TR{NSFFR MFTI{OnS (1SHrs)

Bacterial transformation and recombination- discovery, detection, molecular mechanisms of

transformation. Bacterial conjugation- sex faotor in bacteria, F and HFr transfer, mechanism of

trans{br, linkage mapping, mechanism of recombination. Bacterial transduotion- transduction

phenomenon, methods of transduction, co- transduction, generalized specialized and abonive

transduction, sexduction and their applications. Transposable elements -Dcfinition, detection of

transposition in bacteria, types of bacterial transposons and application of ranspo$ons. Giant

extrachromosomal elements (ECEs) - Inocles and their significance.

n[OnIII F rV- Ct ONINGSTRAT['GI['S.trNA n^M^Gf'TNnRFPAIR (f5llrs)

Cloning and expression vectors based on plasmids, phagemids and cosmids, phages. Viruses,

artificial chromosomes(YAC's), shuttle vectors. Reshiction enzymes. Principle and applications.

Construction and screeaing of genomic, cDNA libraries. Mutageuesis - t)?e$ of mutagens,

molecular basis of mutations, site directed mutagenesis, reverse genetics. DNA damage and

repair mechanism. Mutageniciry testing using microbial systems.

Dcpartment of lvticrobiology, $t Fraucis College fbr Wsmen, Hyderabad

Professor
rtUb MrcruDrclogY

9t. Francis Colloge for Womet
BegumPar. Hvderahad'16

Depanment of Microbiology
Osmania University, Hyd-07
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5. Resources:

a) l'extbooks:

l. James D. Watson Tania A. Baker, Stephen P. Bell Alexander Gann, Michael Levine,

Richard Losick (2013). 7'h Edition, Molecular Biology of the Gene, Pearson Edu

Publishers.

2. Roger Y. Stanier. Edward A. Adelberg, John L" Ingraham (L977),5d'edition. General

Microbiologl,, London Macmillan.

3. David Freifelder ( 1986). 3'd edition, Molecular Biology. Jones & Bartlett Publishers

4. T.A. tsrown (2025). 9tr'edition. Gene cloniug and DNA analysis- An lntroduction,

John Wiley & Sons.

5. Bernard R. Glick and Jack. J. Pasternak (2010). 4rh edition. Molecular Biotechnology.

ASM Press.

6. Bruce Alberts (2014). 6tr'Edition. Molecular Biology of the Cell. W. W. Norton &
Company.

b) References Books:

l. Itobefi Weaver (2025),4'hedition, Molecular Biology, Mc Craw-Hill publication.

2. David Latchman, Taylor &Francis (2025). 3d edition, Gene Control, Taylor and

Francis gl'oup publication.

3. David Freifelder, Stanley R. Maloy, John E. Cronan, (1994). 2ndedition, Microbial

genetics Jones trnd Bartlett Publishers.

4. Joseph Sambrook, David William Russel (2006). The Condensed Protocols &om

N{olecular Cloning: a Laboratory Manual, Cold Spring harbor laboratory press.

5. Davidson JN, (t972), 7'hedition, The Biochemistry of nucleic aoids, Academic Press,

Ncw York

6. Sandy B. Primrose, Richard Twyman (2006). thedition, Principles of Gene

Manipulation and Genourics. Wiley publishers.

7. Mark Scliena, (?007) DNA Microarrays: Methods Express Series, revissd edition,

Scion Publishirrg.

Departir:cni ui'hlir--r'obioiogy, St Francis College f'ur Wamen. Hyderubaci [r1 
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8- Keith Wilson, John Walker (2018). 8th Edition. Principles and Techniques of
Biochernistry and Molecular Biok:gy. Cambridge university press.

9. Certes X ll (201 7).12't' cdition. Benjaurin Lewin. Jones & Bartlett Publishers,Inc.

10. Avintrsh Upadhyay, Kakoli Upadhyay (2023). MolBio (Fundamentals of Molecular

Biology). Ilimalaya Publishing llouse.

I l. tsasic Molecular Biology (2010). Avinash Upadhyay, Kakoti Upadhyay. Himalaya

I,ublishing I"Iousip.

12. Sushi I Kunmr Upadhyay. Harendm k ri war Gaur. Cytology, Genetics and Molecular

tsiology. Kalyani Publishers.

13. Caroiyn D. Bustamante, Jan Varighan 12024j" 3rd Edition. Molecular Biology
-fechniques: A Classroom Laboratory Manual. Academic press.

14. S. K. Gakhar, Monika M iglani, A shrvani Kumar (2013). Molecular Biology: A
Laboratory Manual. I.K. International Publishing House pvt. Ltd.

15. i Sarena, M. Baunthiyal, 1. (2015). Laboratory Manual ofMicrobiology, Biochemistry

and Molecular Biology. Ravi. Scientific publishers.

6.Syllabus Focus:

a) Relevance to Local, Regional, National and Global Development Needs

Local /RegionalAiational
/ Global Developrnent Needs

Relevance

Glotral ln recent decades, advances in methods in molecular
biology and genetics have revolutioniz,ed multiple arezu
of the life and health sciences. It remains as a global nee<
for the developmert of rnore refined and effectivr
methods acrosls these fields of research. The curren
course preserts articles related to novel molecula
biology and genetics techniques developed by scientistl
frour around the world.

Wornen, Hyderabad

Dr. Hameeda Bee
Professor
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Skill Development /
Iintrepreneurship

Developrnent /
Ernployability

Syllabus Content Dcscription of Activity

Skill Developmenr

[NSQI.: Level S)
Module IV Prcsentations & Practical Demonstrations

b) Components on Skill Dcvclopment/ftrntrepreneurrlrip Develollrurrrt/Ernploydiility

c) IKS components

d)Aligned with SDG 4 (euality Educadon).

7. Pedagogy;

l*:'':**ofMicrobiology,StFrancisCo1iegeforWomen,Hrderabad,"ffi#professor

R:t*1..r: of M icrob io rogyusmania Universiry, Uya-diilUD Mtcrvbtology
3t Francis College fo, Worner

Begumoar Hvrlerahirr:i .

IKS Syllabus Content Module

IKS Contribution of lndian
:cientists to Genetic code

II

S. No Student Centric Methods Adopted Type / Description of Activity

I Seminar Presentation Participative Learning

2. Designing your experiment Experiential Leaming

3. ase studies Problem solving



CtsCS 2026 SEM I MOLECULARBIOLOGY & MICROBTAL CENETTCS

8. Course Assessmenl plan

a' wcightagc of l\{arks in Continuous Intcrn$l Asscssments and End Senrester Examination

Maximum Marks: ZOM Maximum Marks:20M
CIA I

Subjective

CIA I

Subjective

Section A: lxl0=I0M

Essay question: Ansrver
any I out of2

Scction B: 2x5=l0M

Short qucstions:
Answer any 2 out of 3

Section A:
lxl0=l0M

Essay qucstion:
Answer any I out of 2

Section B: 2x5=l0M

Slrort questions:

Aqswer any 2 out of 3

Discretion of
the faculty

Discretion of the
faculty

External QP Fattern
4 Credits 4
Modules
(c0RE)

SEC'IIONT -lnternatTfi6ice 4QX10M=40M
SECTION B * Ansrver any 5 out of Slfo
compulsorily have ONE questiou from

5QX4M=20M

tl) "^\lig,i,g COs rvith Continuous luternal Assessments

nuous Internal Assessments - CIA Semester Examination - (60%)

End Semester examination

CIA-2 trractical Dernonstration

CIA-Z Assignment

I)eparltiten1ofMicrobiolclgy.St}rarrcisCoilegeforWotnen,Hyderabatio.ffi#

4-y grpunr.lforessoi
Osmanio r, 

| .of Microbr.ology
Di()D Mtrruliotagy osmania r;iver9;ryffJ:fii

St. Francis Collego for Womet'
Begumoa' Hvrlerahed-1 (i
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e) Question Paper Pattern:

Suhject Code: P26 /MIC/DSC/I04
Time:2% h

MOLECTILAR BIOLOGY AND MICROBIAL Gf,NETICS
Model Question paper - Theory

Max mnrks:60

SEC"I'ION A . IN:I'f,RNAL CHOICB 4QXl0M=40M
Q.No Question Module CO BTL

I !uestion Module I col II
OR

,
Question Module I col II

3 Question Module lI co2 II
OR

4 Question Module lI co2 ry

5 Question Module III co3 II
OR

6 Question Module [I co4 IV

7 Question Module IY co4 III
OR

I Question Module IV co4 IV

SBCTION B . ANSWERANY 5 OTJT OF 8 5QX4M:20M
Q.No Question Module CO BTL

I Question Module I cor u
l0 Question Module I col II
l1 Questiou Module lI co2 ut
t2 Question Module II co2 II
13 Question Module lll co3 u
t4 Question Module III co3 II
l5 Question Module IV co4 il
t6 Question Module IV co4 ry

Department of'Microbiology, st Fransis college for women, Hyderabad

4 Dr. Hameeda Bee
Professor

Department of M icrobiology
Osmanla University, Hyd-07II'UD A

BL Francis C

Eegumoaf



CBCS 2026 SEM I MOLECULAR BIOLOGY & MICROBIAL GENETICS

SEC'TION A - IN'T'ERNALTHoTCE 4 Q X 10M :40 lVl
Question
Number

Morlule Question CO BTL
(Blooms

Taxouomy
Level)

I Motlule I Discuss the strucrure and forms of DNAlnIetail. cor Lcvel II
2 Module I Dissuss in detail the mechauisrn of replication of

DNA and various erzymes
involved in the process

col Level II

3 Modulc II Describe in detail the process ofgene expression
and regulation in prokaryotes with reference to
Lac operon,

co2 Level II

4 Module II Write notes of Prokaryotic Transcription
mechanism"

co2 Level [I

5 Module lll Discuss in detail the concept of transposable
clernents. Add notes on Giant extrachromosomal
elements.

co3 Level III

6 Module III Explain in detail the process of conjugation. Add
notes on application ofconjugation in linkage
mapping.

co3 Level IV

7 Module IV Write notes on Cloning and Expression vectors with
examples.

c04 Level IV

8 Module lV Give an account of mutagenesis with special
reference to types of mutagens and molecular
mechanisms of mutation.

c04 Level IV

SECTION B - ANSWER ANY 5 Ot}T OTT_-__-_-
(To compulsorily have ONE question from each module)

5QX4M=20M

9 Module I Writc notes on Prokaryotic genome organization. co1 Level lI
l0 Module I Identifi c:ation & dctection-fEasmm cor Level II
lr Module II Types ofRNA co2 Level II
t2 Modulc II Concept of Cene co2 Level II
13 I\lodule III Explain Ba{rterial transfonnation co3 Level III
t4 Il{odule III Write notes on specialized transduction co3 Level III
l5 Module lV DNA damage and repair c04 Level IV

r6 Module IV Restriction Enzymes c04 Level IV

E3Department of Microbiology, st Francis college for women, Hyderabad
Dr.Hameeda Bee

Professor
Department of M icrobiology
Osmania University, Hyd-07trUD Mtcrubrclogy

lit Francis College fer !\l4rr*,a'
Begumoer Hvderaii,r,
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9a. Question Paper Blueprint:

9b. CO-I'O Mapping

l0.CO-I'O Mappiug: ([l-High, M*Medium, L-low)

Morlules
[Iours Allotted
in the Syllahus COs

Addressed

Section A

(No. of
Ouestions)

Total
Marks

Section B

(No. of
0uestions)

Total
Marks

I l5 c()-t 7 l0 2 4

) r5 co-2 2 10 2 4

3 r5 co-3 , 10 2 4

4 15 co-4 ., t0 2 4

1,2,3,.f co-
1,2,3.4

4

CO PO Cognitive Level Classroom sessiotrs (Hrs)

I I Understand l5

2 1,2 Undcrstand 15

J 1,2 Understand, Analyze 15

4 t.2 Understand, Analyze Apply 15

CO/PO POI PO2
I M
2 M M
3 M H
4 M H

Depafir"nent of Microbiology, St Francis College for Women, Hyderabad

riAb hltcrubiology
5t Francis Gollege lo'Wotnet

Begumoer Hvrierahad-1'::

Department of M icrobiotogy
Osmania University, Hyd-07
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SBMESTER _ I
MOLICULAR BIOLOGY & MICROBIAL GENETICS. PRACTICAL

I. Course Descriptiou

Course Code: Ir26/MlClDSCil04/1, Max. flours: 60
Course Type: DSC Hours per weck:4
Nn. of Credits: 2 Max. Marks: S0

2.Course Objectives:

. To give hands on experience to isolate DNA, RNA and plasmids

o 1'o isolate mutants and carry out the process of screening.

3.Course Outcomes:

COl: Extract, puriff and determine the molecular weight of DNA, RNA and Plasmid

CO2: Isolate screen and identifi, mutants

co3: carryout the process of conjugation and protoplast fusiou in Bacteria

List of Practicals

l. Extraction and isolation of genomi.c DNA from tr'. Coli.

2. Estimation of DNA.

3. Estimation of RNA.

4- Determination of molecular weight of DNA, resolved on agarose gel
electrophoresis.

5. Screening and isolation of mutants by replica plating technique.

6. Conjugation in bacteria.

1. Protoplast isolation and preparation.

8. Protoplast fusion and regeneration.

9. lsolation of genornic DNA tiorn Spring onions.

10. lsolation of genomic DNA froru Goat liyer.

Depailtneut of Microbiology, St Francis College for Women, Hyderabad LS4JJ< Dr; Hameeda Bee
tiUlt hfrcrueralogY Professor

St. Francig College lor Wornet' qepartmcnlof Microbiology
" bl**o"+ Hvrtorahed,16 Osmania University, Hyd-07
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I l. lndrrction of Lac operor and observation of lac opsron congept in fr. coli

12. lnduction of mutations by physical mutagens (UV)

13. Induction of mutations by chemical mutagens
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CBCS 2026 SEM IVIROLOGY

SEMESTER-I

VIROLOGY

1. Course Description:

Programme: M.Sc

Course Code: P26flVIIC/DSC/103

Course Type: DSC

No. of credits: 4

2. Course objectives:

Max. Hours: 60

Hours per week4

Max. Marks: L00

To develop a strong foundation in fundamental and advanced virology, including viral

structure, classification, taxonomy, replication strategies, virus-host interactions, cellular

responses, cytopathic effects, and representative viruses of different genome types, along

with emerging viral diseases.

To provide applied and molecular insights into virology, covering viral diseases of plants,

animals, and humals; diagnostic and control strategies; traditional medicine approaches;

and applications ofviral genetics, interferons, antiviral agents, vaccines, and viral vectors

in biotechnology and research.

3.Course outcomes:

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

CO1: Understand the diversity, classification, taxonomy, structure, detection, and significance of

viruses, including emerging and re-emerging viral pathogens (LII).

CO2: Understand and apply viral replication mechanisms, virus-host interactions, cellular

responses and cy'topathic effects with reference to representative DNA and RNA viruses (L II,

llr).

CO3: Analyze the pathogenesis, laboratory diagnosis, prevention, and control of viral diseases in

plants, animals, and humans, including zoonotic and sexually transmitted viral infections (LIV).

CO4: Apply knowledge of viral genetics, antiviral strategies, vaccines, interferons, and viral

vectors in moleculg biology, biotechnology, and disease control (LIII, LV)'
tJ/\4
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....
4. Course content:

(1sh)

" Investigations), Viral Classification:

Baltimore. Recent changes to Virus Taxonomy, ICTV-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 of bacteriophages. plant and

animal viruses. Significance of Emerging Viruses: Ebola, Nipah, Hantavirus, Zika

virus. General idea about Cyanophages, Actinophages and Mycophages' Sub-Viral

Particles: Satellites Virus, Viroids and Prions.

(1sh)

Viral replication Strategies. Cellular interactions - Clathrin Coated Pits, Endocvtosis

and Virus Uncoating mechanisms. Host response to viral Infection-Apoptosis,

Necrosis. Cellular basis of transformation, Types of Cytopathic Effects. Structure,

Characteristics and Replication strategies of T4 and Lambda, ds/ssDNA virus: ds

DNA viruses: Adenoviridae - Adenovirus; ss DNA: Nanoviridae- BBTV; ds RNA

viruses: Reoviridae - Rota virus; (+) ssRNA virus: Coronaviridae - SARS-CoV-2;

Virgaviridae: Tobacco Mosaic Virus (TMV); (-) ssRNA virus: Paramyxoviridae -

Measles virus: ssRNA-RT virus: Retroviridae- HIV; dsDNA-RT virus: Hepadnaviridae

- Hepatitis B virus.

(1sh)

Introduction to traditional medicine; role of spices used in Indian foods for prevention

and treatment of Viral Infections. Pathogenicity, Lab Diagnostics, Prevention and

Control of Plant viruses: Cauliflower Mosaic Virus, Gemini viruses.

Pathogenicity, Lab Diagnostics, Prevention and Control of Animal viruses:

Air borne viral infections: Influenza, Rubella, Mumps; Water borne viral

infections - Hepatitis (HAV). Polio myelitis. Zoonotic viral infections - Rabies,

Dengue. Sexually transmitted viral diseases - 
Herpes (Herpes Simplex Virus)

Hepatitis B viruses, HlV-acquired immunodeficiency syndrome (AIDS)

(rsh)

Recombination in Phages, Multiplicity Reactivation and Phenotypic Mixing.

General account of Tumor virus (RNA and DNA). Viral Interference and Interferons.

Classification of Interferons. Antiviral agents (chemical) and their mode of actions.

Different types of Viral Vaccines, Viral Vectors used for Cloning and Sequencing:

X phage. M13. Retro viruses, Use of Baculoviruses and CaMV 35S promoter and

its applications.
,
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Resources:
5a. Textbooks:

1. I?ields Virology 7th Edition (2023)by Peter M. Howley, David M. Ituipe
2. Molesular and Cellular Biology of Viruses 2"d Edition (2024) by Phoebe Lostroh

3. Virology: Principles and Applications 2nd Edition (2013) by John Carter, Venetia Saunders

4. Principles of Virology 5th Edition (2020)by S. Jane Flint, Vincent R. Racaniello, Glenn

F.Rall, Theodora Hatziioannou, Anna Marie Skalka

5. Molecular Biology of the Gene 7th Edition (2013) by James D. Watson, Tania A. Baker,

Stephen P. Bell, Alexander Gann, Michael Levine, Richard Losick

6. Molecular Virology of Human Pathogenic Viruses by Wang-Shick Ryu

7. Textbook of Medical Virology 2nd Edition (2025) Baijayanti Mala Mishra

8. Recent Advances in Animal Virology (2019) Yashpal Singh Malik

9. Essentials of Virology ('2007) by S. Ram Reddy, S.M. Reddy

10. Alfied Brown and Heidi Smith, 2OlT,Bensons Microbiological application: A laboratory

manual in General Microbiology, Indian Edition, Mc.Graw Hill (13e)

11. Laboratory manual of Microbiology and Biotechnology by K.R. Aneja.2014

5b. Reference books:

o Edward K. Wagner and Martinez J. Hewlett. (2004). Basic Virology.2nd ed. Blackwell

Science.

. Biswas SB and Arnita Biswas. (1996). An introduction to viruses. 4th ed. Vikas

Publishing House,

. Michael T. Madigan. (2014). Brock Biology of Microorganisms: International

Edition. 14 th Edition.

o White D.E and Frank J. Fenner. (1994). Medical Virology. 4 th Edition. Academic

Press.

. Jane Flint S, Lynn W. Enquist, Vincent R. Racaniello and Anna Marie Skalka. (2008).

. Principles of Virology. 3 rd Edition. ASM Press.

o Charles H Cunningham. (1977). A Laboratgory Guide in Virology. 7 th Edition.

Burgess Publishirrg Co.

o Basic Lab Procedures in Diagnostic Virology by Marty Cristensen. CBS publishers.

o Steven C. Specter, Richard L. Hodinka, Danny L.Wiedbrauk and Stephen A.Young.

(2009). Clinical Virology Manual. 4 th Edition. ASM Press.
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6. Syllabus Focus:

a Relevance to Local, Regional, National and Global Development Needs

Local /Regional,A{ational
i Global Development Needs

Relevance

Global Support healthcare improvements, economic stability,
agricultural productivity, environmental sustainability,
and international cooperation, thereby contributing to the
overall well-being and development of the nation.

h Components on Skill Development/Entrepreneurship Development/Employability

c IKS components

Aligned rvith SDG 3 (Good Health and well- being) and SDG 4 (Quality Education).

7. Pedagogy

Skill Development /
Entrepreneurship

Development /
Employability

Syllabus Content Description of Activity

Entrepreneurship
Development
(NSQF Level 3 or 4)

Module II and III Hands on practicals and field visits

IKS Syllabus Content Module

IKS Introduction to traditional medicine;
role of spices used in Indian foods for
prevention and treatment of Viral
Infections

u

S. No Student Centric Methods
Adopted

Type / Description of Activity

1 Interactive Classroom quiz Experiential leaming

2. Presentation Participative leaming

NUb Mrcnthtoktgy
Bt Francis Gollege for Wornet

Dr. Hameeda Bee
Professor
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8. Course Assessment Plan

a. Weightage of Marls in Continuous Internal Assessments and End Semester Examination

Maximum Marks: 20M Maximum Marks: 20M

CIA 1

Subjective

CIA 1

Subjective

CIA 2
Skill Based
Test:10M

CIA2
Assignment:10M

Section A: lxl0=10M

Essay question:Answer
any 1 out of2

Section B: 2x5=10M

Short questions:
Answer any 2 out of 3

Section A:
1xl0=L0M

Essay question:

Answer any 1 out of 2

Section B: 2x5=10M

Short questions:

Answer ffiy 2 out of 3

Discretion of
the faculty

Discretion of the
faculty

External QP Pattern

4 Credits 4

Modules

(coRE)

SECTION A - Internal Choice 4QX10M=40M

SECTION B - Answer any 5 out of 8 (To

compulsorily have ONE question from

each module)

5QX4M=20M

b) Aligning COs with Continuous Internal Assessments

rrUD MrcrubtologS
SL Francis College f6r !!6P'r

BegunPet Hvrlernllad-1c
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Dr. Hameeda Bee
Professor

Department of M icrobiologY
Osmania University, HYd'07

COs Continuous Internal Assessments -

cIA (40%')
End Semester Examination -
(60%)

col & co2 CIA-1

End Semester examination

co3 & co4 CIA II

co1 Assigrunent

co2, co3, co4 Skill Based- Model Presentation

DEpARTMENT or MrcRoBIoLocY oi"rcu FoRwoMEN 21
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a. Question Paper Pattern:

VIROLOGY
Model Question Paper - Theory

Subj ect Code: P26 ll{lCIDSClzD2tL
Time:2Yzh Max marks: 60

4
fiAb MicrubtotogY

tlt Francis Gollcae for Worriql
Begurnoer. Hvdcrrhld' I t'

Dr. Hameeda Bee
Profcssor

Department of M icrobiology
Osmania University, Hyd-07

SECTION A .INTERNAL CHOICE 4qX10M=40M

Q.No Question Module co BTL

1 Question Module I co1 ll

OR

2 Question Module I co1 il

3 Question Module ll co2 ll

OR

4 Question Module ll co2 IV

5 Question Module lll co3 il

OR

6 Question Module lll co4 1V

7 Question Module lV co4 m

OR

8 Question Module lV co4 IV

DEPARTMENT OF MTCROBIOLOGY, ST. FMNCIS COLLEGE FOR WOMEN 2s
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Module IV
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Q.No Question Module UU Ill IJ

9 Question Module I c() I ll

10 Question Module I cor lv

11 Question II co2 u

t2 Question Module II co2 IV

13 Question Module III co3 II

l4 Question Module III co3 IV

15 Question Module IV co4 II

t6 Question co4 IV
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SECTION A. INTERNAL CHOICE 4QX10M=40M

Question
Number

Module Question (Model Questions) CO BTL
(Blooms

Taxonomy
Level)

1 Module I Describe the role of the International
Committee on Taxonomy of Viruses
(ICTV) in virus classification

col Level II

1 Module I Dilferentiate between serological and
molecular diagnostic methods.

col Level IV

3 Module II Explain cellular basis of
transformation and types of
Cytopathic effects by viral replication

co.2 Level II

4 Module II Compare and contrast the replication
strrrtesies of T4 and Lambda phases.

coz tevel IV

5 Module III Explain the pathogenesis and diagnosis
of CaMV and Gemini viruses in plants.

c03 Level II

6 Module III Compare the transmission routes and
pathogenesis of Rabies and Dengue.

c03 Level IV

7 Module IV Explain the mechanism of recombination
in phages

co4 Level II

8 Module IV Di1 ferentiate between bacteriophage
vectors and animal viral vectors for
sequencing applications.

co4 Level IV

SECTIONB-ANSWERANYSOUTOTS 5Qx4M=20M
(To compulsorily have ONE question from each module)

9 Module I Define sub viral particles co1 Level I
10 Module I Describe the significance of

Emerging Viruses
co1 Level II

11 Module II Explain viral replication strategies co2 Level II
12 Module II Describe the replication strategy of

Hepatitis B virus.
co2 Level II

13 Module III Describe the role of spices used in
Indian foods for prevention of Viral
Inlbctions

co3 Level II

t4 Module III Explain how contaminated water plays a
role in the transmission of poliomyelitis.

co3 Level II

15 Module IV Differentiate between RNA and DNA
tumor viruses

co4 Level IV

l6 Module IV Explain the mode of action of antiviral
agents.

co4 Level II

4/:
ilUD Mrcruhtology
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tion Paper

Modules

Hours

Allotted in

the Syllabus

COs

Addressed

Section A

(No. of

Questions)

Total

Marks

Section B

(No. of

Questions)

Total

Marks

L 15 co-1 2 10 2 4

2 15 co-2 2 10 2 4

3 15 co-3 2 10 2 4

4 15 co-4 2 10 2 4

L,2,3,4 co-
L,2,3,4

4

8. ion Parrer Blueprint:

9. CO-PO Mapping

J'r .-.,
44
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CO PO Cognitive Level Classroom sessions (IIrs)

I 1 Understand & AnalYze 15

) lr2 Understand & Analyze 15

3 lr2 Applv 15

4 lr2 Applv 15
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10. CO-PO Mapping: (H-High, M-Medium, L-low)

4J'<
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SEMESTER _ I
VIROLOGY _ PRACTICAL

1. Course DescriPtion:

Course Code: P26iMICIDSC/103/P Max' Hours: 60

Type of course: DSC Hours Per week: 4

No. of credits: 2 Max' Marks: 50

Course Objectives

. To provide hands-on tra.ining in virology laboratory practices, including biosafety' Good

Laboratory Practices (GLP), isolation, cultivation, quantification, and preservation of

bacteriophages, plant viruses, and animal viruses'

o To familiarize students u,ith applied virology techniques and public health relevance' such as

immunodiagnostic assays, viral disease diagnosis, vaccination awareness, and epidemiological

survey-based studies.

Course Outcomes

COl: Demonstrate GLP and biosafety level (BSL) practices and perform standard laboratory

procedures safely while handling viral and bacteriophage samples.

CO2: Isolate, cultivate, quantify and preserve bacteriophages from environmental and food

samples, and interpret phage growth characteristics such as one-step growth curve' burst size'

and induction.

CO3: Identify plant and animal viral infections, demonstrate virus cultivation and

cytopathological changes, and apply immunodiagnostic and epidemiological methods for viral

discase detection while understanding viral biocontrol and vaccination strategies'

Dr. Hameeda Beo
Professor

Department of MicrobiologY
Osmania University, HYd'07flub Micrubtology
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List of practicals

1. GLP and BSL facilities demonstration for virology lab

2. Isolation of E. coli and spccific phagc from soil

3. Isolation of E. coli and specific phage fiom sewage

4. Isolation of phages from contaminated food samples

5. Demonstration for the application of bacteriophages as food preservatives

6. Demonstration of one step growth curve, burst size and phage induction

7. Quantification and preservation of phages

8. Demonstration of plant viral infections using different samples

9. Cultivation of animal viruses in egg allantoic, amniotic and CAM (dye insertion method)

10. Demonstration of cytopathological changes of animal virus

11. lmmunodiagnostics - 
'fridot test for HIV

12. Diagnosis of Dengue by detection of IgG and IgM antibody and NSl antigen

13. Demonstration of NPV production and its role as biopesticide.

14. Awareness and participation in vaccination programs (extension activity).

15. Survey bases studies on viral epidemics, pandemics and vaccine drive

++
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MODEL QUESTTON PAPER - PRACTICAL

Course Code: P26IMICIDSC/102/P
Credits:2

I. MAJOR

II. MINOR

IIL Identiff the given spots A-E and write few signiticant points

IV. Record
V. VIVA

Max Marks: 50

Time: 3IIrs

20M

r0M

t0M

5M
5M
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