
Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester I 

Course Name: Biomolecules and Analytical Techniques Theory 
Total Teaching Hours: 52 /Credits: 4/ Teacher: 02 

 
Week Module Hours Topic Activity 

1 1.Amino acids and Proteins 2 Classification , Properties   
Chemical reactions-aminoacids 

Chart 

1 4.Enzymes 2 Classification, nomenclature, coenzymes  
 

Class 

2 1.Amino acids and Proteins 2 Optical Properties of amino acids and 
proteins  
 

Quiz 

2 4.Enzymes 2 Kinetics of Enzyme catalysed  reaction – 

Michaelis- Menten equation, 

significance of Km and Vmax 

Assignment 

2 1.Amino acids and Proteins 2 Structural organization of proteins Chart 

2 4.Enzymes 2 Factors affecting enzyme activity Poster 

3 2.Carbohydrates 2 Classification, structure, Properties -
carbohydrates 

Class 

3 4.Enzymes 2 Enzyme inhibition – reversible and 

irreversible inhibitions. Allosteric 

regulation. 

Quiz 

4 2.Carbohydrates 2 Chemical reactions, Derived sugars, 

Polysaccharides 
Class 

4 3.Lipids 2 Classification (simple, compound and 
derived lipids)-lipids 

Chart 

5 3.Lipids 2 Properties, Chemical reactions, Role of  
lipids in biological functions 

Assignment 

5 4.Enzymes 2  Lineweaver -Burk plot, Mechanism of 

enzyme action –Lock and key theory and  

Induced fit hypothesis 

Test 

6 5. Purines and pyrimidines 2 Structure of nitrogenous bases, 

nucleosides and nucleotides. 
Class 

6 6.Isolation and  Separation 

of Biomolecules (proteins) 
3 General scheme for purification of 

proteins. Methods for lysis of plant, 

animal and microbial cells.  
 

Poster 

7 7.Electrophoresis and 
spectroscopy and 
spectrophotometry 

2 Principles, instrumentation, methods and 

applications of electrophoresis.  
 

Quiz 

7 6.Isolation and  Separation 

of Biomolecules (proteins) 
2 Use of detergents in isolation of 

membrane proteins.  
 

Case study 

8 7.Electrophoresis and 
spectroscopy and 
spectrophotometry 

3 Poly acrylamide/ Agarose gel 

electrophoresis, use of SDS 
Poster 



8 7.Electrophoresis and 
spectroscopy and 
spectrophotometry 

2 Electromagnetic radiation and 

interaction with matter. 
Class 

9 6.Isolation and  Separation 

of Biomolecules (proteins) 
3 Centrifugation: Principles, 

instrumentation and applications.  
 

Class 

9 7.Electrophoresis and 
spectroscopy and 
spectrophotometry 

2 Principles and applications of UV and 

visible spectrophotometer 
Quiz 

10 6.Isolation and  Separation 

of Biomolecules (proteins) 
3 Types of centrifugation- density gradient 

centrifugation, isopycnic and rate zonal 

centrifugation,  

Chart 

10 6.Isolation and  Separation 

of Biomolecules (proteins) 
2 Basic principles: Adsorption 

chromatography, Partition 

chromatography 

Class 

11 6.Isolation and  Separation 

of Biomolecules (proteins) 
4  Paper, TLC, ion-exchange, gel filtration, 

affinity.  
Assignment 

11 6.Isolation and  Separation 

of Biomolecules (proteins) 
1 Applications of chromatography. Poster 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester I 

 Course Name: Biomolecules and Analytical Techniques Tutorial 
Total Teaching Hours: 25 /Credits: 1/ Teacher: 01 

 
Week Module Hours Topic Activity 

 1.Amino acids and 

Proteins  
2 Classification , Properties  , Chemical 

reactions Optical Properties of amino acids 

and proteins Structural organization of 

proteins 

Presentation 

 2.Carbohydrates  2 Classification, structure, Properties, 

Chemical reactions, Derived sugars, 

Polysaccharides 

discussion 

 3.Lipids  3 Classification (simple, compound and 

derived lipids), Properties, Chemical 

reactions, Role of  lipids in biological 

functions 

poster 

 4.Enzymes  2 Classification, nomenclature, coenzymes , 

Kinetics of Enzyme catalysed  reaction – 

Michaelis- Menten equation, significance of 

Km and Vmax, Factors affecting enzyme 

activity, Lineweaver -Burk plot, Mechanism 

of enzyme action –Lock and key theory and  

Induced fit hypothesis, Enzyme inhibition – 

reversible and irreversible inhibitions. 

Allosteric regulation. 

Group discussion 

 5.Purines and 

pyrimidines  
2 Structure of nitrogenous bases, nucleosides 

and nucleotides. 
Chart making 

 6.Isolation and  

Separation of 

Biomolecules 

(proteins) 

2 General scheme for purification of proteins. 

Methods for lysis of plant, animal and 

microbial cells. Use of detergents in isolation 

of membrane proteins.  

 Discussion 

 6.Isolation and  

Separation of 

Biomolecules 

(proteins) 

2 Centrifugation: Principles, instrumentation 

and applications. Types of centrifugation- 
density gradient centrifugation, isopycnic 

and rate zonal centrifugation 

Assignment 

 6.Isolation and  

Separation of 

Biomolecules 

(proteins) 

2 Basic principles: Adsorption 

chromatography, Partition chromatography 

(Paper, TLC, ion-exchange, gel filtration, 

affinity). Applications of chromatography. 

Group discussion 

 7.Electrophoresis 
and spectroscopy 
and 
spectrophotometry 

2 Principles, instrumentation, methods and 

applications of electrophoresis. (Poly 

acrylamide/ Agarose gel electrophoresis, use 

of SDS)  

Assignment 

 7.Electrophoresis 
and spectroscopy 
and 
spectrophotometry 

2 Electromagnetic radiation and interaction 

with matter, Principles and applications of 

UV and visible spectrophotometer. 

Assignment 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester I 

 Course Name: Cell Biology Theory 
Total Teaching Hours: 45 /Credits: 3/ Teacher: 02 

 
Week Module Hours Topic Activity 

1 2.Cell organelles 2 Structure and functions of ER, lysosomes & 
peroxisomes. 

Poster 

1 1.Cell Wall and 
Cell Membrane 

1 Cell wall-ultra structure and function Chart 

2 2.Cell organelles 2 Structure and functions of Golgi complex. Assignments 

2 1.Cell Wall and 
Cell Membrane 

1 Cell Junctions: Types, molecular basis and functions Poster 

3 2.Cell organelles 2 Structure and functions of nucleus & ribosomes. Test 

3 2.Cell organelles 1 Structure and functions of mitochondria. Chart 

3 1.Cell Wall and 
Cell Membrane 

1 Cell-Cell adhesion - Cadherins, Selectins, their 
mechanisms and functions 

Quiz 

4 2.Cell organelles 2 Energy production and electron transport system 
in chloroplast and mitochondria. 

Assignment 

4 1.Cell Wall and 
Cell Membrane 

1 ECM: Glycosaminoglycans (GAG), Collagens, 
Elastin, Fibronectin, Basal-lamina, their structure and 
functions. 

Quiz 

5 2.Cell organelles 2 Transport of molecules between nucleus and cytosol; 
Transport of proteins to cellular organelles. 

Group 
discussion 

5 2.Cell organelles 1 Structure and functions of chloroplast and vacuole Poster 

5 1.Cell Wall and 
Cell Membrane 

1 Cell Membrane: Structure and organization, 
functions 

Test 

6 2.Cell organelles 2 Intra-vesicular traffic. Case studies 

6 1.Cell Wall and 
Cell Membrane 

1 Principles of membrane transport Poster 

7 3.Cytoskeletal 
structures and 
motor proteins 

2 Microtubules and intermediate filaments. Quiz 



7 3.Cytoskeletal 
structures & 
motor proteins 

1 Microfilaments. Test 

7 1.Cell Wall and 
Cell Membrane 

1 Types of carrier proteins and active membrane 
transport 

Quiz 

8 3.Cytoskeletal 
structures and 
motor proteins 

2 Molecular Motors: Kinesin, dynein and myosin. Poster 

8 3.Cytoskeletal 
structures and 
motor proteins 

1 Physiology of ciliary movement, sliding 
filament hypothesis 

Case studies 

8 1.Cell Wall and 
Cell Membrane 

1 Ion channels Assignment 

9 4.Chromosomes 2 Structure and Organization, Multiple strand, single 
strand and nucleosome model. 

Group 
Discussion 

9 1.Cell Wall and 
Cell Membrane 

1 Family of membrane transport proteins. Quiz 

9 6.Cell signaling 1 Cell signaling- Autocrine  

10 4.Chromosomes 2 Giant chromosomes -polytene chromosome 
and lamp brush chromosome. 

Chart 

10 6.Cell signaling 1 Endocrine and paracrine signalling Poster 

10 5.Cell cycle and 
its control 

1 Apoptosis, Necrosis and senescence. Case study 

11 5.Cell cycle and its 
control 

2 Mitosis and meiosis. Case Study 

11 5.Cell cycle and its 
control 

1 Cyclins and CDKs Designing 
experiments 

11 6.Cell signaling 1 Cell to cell interactions Designing 
experiments 

12 5.Cell cycle and its 
control 

2 Cell cycle regulation and check points. Designing 
experiments 

12 6.Cell signaling 1 Ion channel linked receptor Designing 
experiments 

12 6.Cell signaling 1 G protein linked receptor Chart 

13 6.Cell signaling 1 Enzyme linked receptors Chart 

 **Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester I 

 Course Name: Cell Biology Practical 
Total Teaching Hours: 54 /Credits: 2/ Teacher: 01 

 
Week Module Hours Topic Activity 

1 1. Mitosis 4 Study of Mitosis using onion root tips Onion root tips & 
aceto-orcein stain 

2 1. Effect of 
Colchicine 

4 Study the effect of colchicine on cell division Colchicine, Onion root 
tips & aceto-orcein 
stain 

3 2. Meiosis 4 Study of Meiosis using onion flower buds. Onion flower buds & 
aceto-orcein stain 

4 3. Extraction of 
Mitochondria 

4 Isolation media & resuspension media 
preparation. 

Media preparation 

5 3. Extraction of 
Mitochondria 

4 Extraction of Mitochondria from liver cells Liver tissue, 
centrifugation with 
Isolation media 
& resuspension 
media 

6 4. Vital 
staining 

4 Vital staining of Mitochondria Yeast cell, Jannus 
green B stain and 
microscopic 
observation 

7 5. Barr body 4 Localization of Barr body Smear preparation of 
buccal epithelial cells 
and staining with 
acetocarmine 

8 6. Plasma 
membrane 
integrity 

4 Study of plasma membrane integrity by osmotic 
lysis of cells 

Osmotic shock and 
observation under 
microscope 

9 6. Plasma 
membrane 
integrity 

4 Study of plasma membrane integrity by 
detergent lysis of cells 

Detergent lysis and 
observation under 
microscope 

10 7. Extraction of 
chloroplast 

4 Extraction of chloroplast from plant tissue. Centrifugation with 
isolation media 

11 7. Chlorophyll 
content 
estimation 

4 Determination of chlorophyll content from 
isolated chloroplast. 

Calculation form 
absorbance value 



12 8. 
Peroxidase 
enzyme 
extraction 

4 Extraction of peroxidase enzyme from 
plant samples 

Extraction measuring the enzyme 
activity 

13 Pre-final 
exam 

2 Pre-final Practical exam As part of CIA 

14 ESE 
Practical 
exam 

4 End semester assessment exam Performance and viva 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester I 

 Course Name: Molecular Genetics Theory 
Total Teaching Hours: 45 /Credits: 3/ Teacher: 02 

 
Week Module Hours Topic Activity 

 
1  

1.Principles in 
Genetics and  

Molecular 
basis of sex 

determination 
and dosage 

compensation 

2 Mendel’s laws of Inheritance, 

Mendelian and Non-Mendelian 
inheritance patterns, 

Lecture and flowchart 
making  

2 3 Hardy-Weinberg Equilibrium Mathematical Problems 
based on the principle. 

 
3 6 Sex determination in Drosophila and 

mammals, Secondary sex 
determination in mammals, Dosage 
Compensation in Drosophila and 
mammals. 
 

 Lecture along with 
video preparation by 
students based on their 
understanding 

4  
 
 
 

2.Genome 
organization 

3 Organization of E.coli genome. 

Mapping of and mapping of E.coli 

chromosome.  Common features of the 

genome of prokaryotes and eukaryotes 

(esp Human genome) 

Interactive lectures with 
animated videos and 
concept mapping by 

students 

5 5 Bacteriophage genome, Mapping of T$ 

phage genome using mutants.  

Topological manipulation of DNA. 
C-value paradox, concept of gene 
families. 
 

Interactive lectures with 
group discussion among 

students 

6 3.Bacterial 
genetics 

3 Transformation, Conjugation and 
Transduction. 
 

 Lecture with animated 
video. Students will be 
asked to create videos 
on the concept 

7  
 
 
 

4.Genetic 
Recombination 

4 Homologous and Non-Homologous 
recombination, Different models of 
Genetic Recombination (Single and 
Double stranded breaks).   
 

Interactive lectures with 
discussion on current 
research 

8 4 Role of Rec A, Rec BCD, Ruv ABC in 
recombination.  Conservative Site-
Specific Recombination in Lambda 
phage 

 Brief presentation of 
the concept by the 
students followed by 
detailed discussion. 
  

9  
 
 

5.Transposable 
genetic   

elements 

3 Introduction to Bacteria, Yeast, 
Drosophila, Maize Transposons. Role 
of transposase and Resolvase.  
 

Chalk talk and power 
point presentation  

10 3 Replicative and Non-replicative 
transposition.  Controlling elements in 

Interactive lectures and 
concept mapping 



 transposition. Retro-transposons. 
 

11 6.Mutation 3 Molecular basis of Mutation: 
Spontaneous and Induced, physical and 
chemical mutagenesis.  

 Interactive lectures with   
animated videos 
students are suggested to 
do MOOC classes also 

12 2 Role in evolution, adaptive mutations 
in bacteria and viruses. 
 

Think-pair-share 
activities and discussion  

13 7.Detection of 
Mutagens & 
mutations 

1 Ame’s test, different approaches for the    Lectures to Cultivate 
critical thinking 

14 4 detection of unknown point mutations, 
DGGE, HET, SSCP, PTT, CFLP 

Concept development 
with Visual Aids 
 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester I 

 Course Name: Molecular Genetics Practical 
Total Teaching Hours: 54 /Credits: 2/ Teacher: 01 

 
Week Module Hours Topic Activity 

1 1.Culture and 
Maintenance of 

Drosophila and study 
of morphological 

features of normal and 
mutants of Drosophila 

4 Culture and Maintenance of Drosophila 
 

Preparation of media 
and maintenance of 

flies 

2 1. Culture and 
Maintenance of 

Drosophila and study 
of morphological 

features of normal and 
mutants of Drosophila 

4 Study of morphological features of normal and 
mutants of Drosophila 

Evaluation of the 
features of normal and 

mutant flies 

3 2. Isolation and 
identification of 

auxotrophic mutants by 
replica plating 

technique 

4 Isolation and identification of auxotrophic 
mutants 

Media preparation, 
culturing of E.coli 

4 2. Isolation and 
identification of 

auxotrophic mutants by 
replica plating 

technique 

4 Replica plating technique Replica plating of 
colonies from the 

master plate to 
complete and minimal 

media 
5 3. Genetic Problems 4 Genetic Problems Solving of 

monohybrid, dihybrib, 
bac cross, test cross 
genetics problems 

6 4. Preparation of 
temporary mounting of 
polytene chromosome 

4 Culturing of Drosophila larvae and Mounting of 
polytene chromosome 

Preparation of media 
and observation of 

salivary gland 
chromosome by 

microscopy 
7 5 Induction of 

mutation by UV light 
in Escherichia coli and 
Assessment of photo 

reactivation repair 

4 Culturing and plating of E. coli Media preparation, 
culturing of E.coli 

8 5. Induction of 

mutation by UV light 

in Escherichia coli and 

Assessment of photo 

reactivation repair 

4 Induction of UV mutation Induction of UV light 

9 5. Induction of 

mutation by UV light 

in Escherichia coli and 

4 Study of photoreactivation repair Photoreactivation 
repair observation by 
microbes in presence 



Assessment of photo 

reactivation repair 
of visible light 

10 6. Extraction of acid 

soluble 

deoxynucleosides from 

yeast and estimation by 

DPA method 

4 Exraction of DNA from yeast and estimation by 
DPA method 

Yeast genomic DNA 
isolation and 

spectrophotometric 
estimation by DPA 

method 
11 7. Study of karyotype 

in plant material 

(Allium cepa) using 

acetoorcein 
squash technique 

4 Study of karyotyping Performance of 
chromosome squash 

technique and 
observation of 

metaphase 
chromosomes by 

microscopy 
12 8. Evaluation of 

insecticidal activity of 

plant extracts on 

Drosophila larvae 

4 Evaluation of insecticidal activity of plant 
extracts on Drosophila larvae 

Culturing of larvae and 
study of the mortality 
percentage in flies by 

treating with 
insecticide 

13 Pre-final exam 2 Pre-final Practical exam As part of CIA 

14 ESE Practical exam 4 End semester assessment exam Performance and viva 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester I 

 Course Name: General Microbiology Theory 
Total Teaching Hours: 45/ Credits: 3 / Teachers: 02 

Week Module Hours Topic Activity 
1 1.Microbial taxonomy 2 Types of classification of microbes, 

Bergey’s manual of systemic 
Classification 

Hands-on practice to 
classify microbes 

using Bergey’s manual 
1 7. Methods in 

Microbiology 
1 Composition of culture media and 

classification of media 
Lecture 

2 1.Microbial taxonomy 2 Traceability of microbial strain and 
viruses 

Lecture 

2 7. Methods in 
Microbiology 

1 Assay media, pure culture techniques Quiz and practical 
(plating) 

3 1.Microbial taxonomy 2 Fungi, viroid and prions Chart preparation 

3 7. Methods in 
Microbiology 

1 Pure culture techniques and isolation of 
microbes using Winogradsky column 

Preparation of 
Winogradsky column 

4 2.Prokaryotic and 
eukaryotic 
microorganisms 

2 Structure of virus, growth cycle, assay. 
Bacterial structure (cell wall) and DNA 

Lecture 

4 4. Metabolic pathways 
specific to microbes 

1 Homo and heterolactic fermentation, 
phophoketolase pathway, ED pathway 

Lecture and Video 

5 2.Prokaryotic and 
eukaryotic 
microorganisms 

2 Internal structures- DNA, plasmids, 
ribosomes, cytoskeleton, inclusions 

Lecture 

5 4. Metabolic pathways 
specific to microbes 

1 ED Pathway and glyoxylate cycle Lecture and Video 

6 2.Prokaryotic and 
eukaryotic 
microorganisms 

2 External structure- fimbriae, pili, S- 
layer, glycocalyx, flagella, structure of 
cyanobacteria-Anabena 

Lecture 

6 4. Metabolic pathways 
specific to microbes 

1 Peptidoglycan synthesis Lecture and Video 

7 2.Prokaryotic and 
eukaryotic 
microorganisms 

2 Structure of proteobacteria, introduction 
to protozoa (Plasmodium), and fungi 
(yeast) 

Chart 

7 6. Disease causing 
microbes 

1 Bacterial- staphylococcal infections, 
typhoid 

Case studies 

8 2.Prokaryotic and 
eukaryotic 
microorganisms 

2 Algae (Chlorella), Slime moulds 
(Physarum)-structure and reproduction 

Lecture 

8 6. Disease causing 
microbes 

1 Tuberculosis, fungal dermatitis Case studies 

9 3. Microbial growth 
and nutrition and 
control 

2 Growth and cell division, factors 
affecting bacterial growth 

Practical 

9 6. Disease causing 
microbes 

1 Keratitis, Viral-AIDS Case studies 



 
 

 

 

 

 

 

 

 

 

 

 
**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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10 3. Microbial growth 
and nutrition and 
control 

2 Physical and chemical factors, 
sporulation in bacteria 

Model 

10 6. Disease causing 
microbes 

1 Meales, hepatitis and diagnosis Case studies 

11 3. Microbial growth 
and nutrition and 
control 

2 Physical methods of control- 
pasteurization, radiation, heat and 
Chemical-phenols, halogens etc 

Chart 

11 6. Disease causing 
microbes 

1 Recap of all diseases and their diagnosis PPT 

12 5. Microbial ecology 2 Symbiotic relationships, nitrogen cycle, 
carbon cycle 

Chart 

12 5. Microbial ecology 1 Carbon cycle, phosphorous cycle Chart 

13 5. Microbial ecology 2 Iron cycle Chart 

13 REVISION 1 REVISION PPT 



Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester I 

 Course Name: General Microbiology Practical 
Total Teaching Hours: 52/ Credits: 2/ Teachers: 01 

Week Module Hours Topic Activity 
1 Media preparation 4 Sterilization and Media 

Preparation 
(NA, MRBA) 

Preparation of media 

2 Serial dilution 4 Isolation of bacteria and fungi 
from air, soil and water, serial 
dilution of soil and 
water samples, spread plating 
and colony morphology study 

Collection of different soil 
and water samples 

3 Growth curve 4 Study of growth curve using std 
E. coli 
and S. aureus cultures 

Standardization of culture 
to 0.08 OD and absorbance 
reading taken every half 
an 
hour to draw the sigmoid 
graph 

4 Staining 4 Simple and gram’s staining Staining the isolates that 
were isolated from the 

second experiment 

5 Staining 4 Endospore and negative staining Schaeffer-Fulton method 
and 

nigrosine staining  for 
endospore and negative 
staining respectively. 

6 Staining 4 Fungal staining Staining the isolates that 
were isolated from the 
second experiment 

7 Nutritional 
requirements 

4 Nutritional requirement for 
growth of bacteria using carbon 
and nitrogen source 

4 different carbon and 
nitrogen sources used with 
minimal media to find the 
preference of each isolate 

8 Bacteriophage 
isolation 

2 Isolation of bacteriophage Inoculation of culture on 
day 1 and mixing the 

culture with the sample 
for 

enrichment on day 2 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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9 Bacteriophage 
isolation 

4 Isolation of bacteriophage The sample taken was 
water from the Ganges that 

is believed to have 
numerous bacteriophages 

were plated onto solid 
media to 

count the number of 
plaques. 

10 Biochemical 
characterization 

4 IMViC, Oxidase, Catalase Isolates obtained in the 
second experiment were 

characterized 
biochemically. 

11 Biochemical 
characterization 

4 Starch hydrolysis, gelatin 
liquefaction 

Hydrolysis tests were done 
using the isolates obtained 

in the 
second experiment 

12 Antibiotic 
sensitivity 

4 Kirby-Bauer disc diffusion 
technique for antibiotic 
susceptibility test 

Isolates obtained in the 
second experiment used 

13 Prefinals 2 Prefinal practical exam As part of CIA 
14 ESE Practical 4 End Semester Exam Performance and 

    Viva 



Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester I 

 Course Name: Basic Bioinformatics 
Total Teaching Hours: 30 /Credits: 2/ Teacher: 01 

Week Module Hours Topic Activity 

1 

1.  Introduction to 
Bioinformatics, its 
History & Scope 
(Industrial & Research) 

2 

Historical evolution of the concept of 
Bioinformatics & its significance; 
Technical definitions and aims of 
bioinformatics. 

Slide presentations, group 
discussions. 

2 

1.  Introduction to 
Bioinformatics, its 
History & Scope 
(Industrial & Research) 

2 

Tools in Bioinformatics: FASTA & 
ORF Finder; 
Current trends & scope of 
bioinformatics in industries and 
research; 
Applications & limitations of 
bioinformatics. 

Slide presentations, group 
discussions using relevant 
online tools. 

3 
2. Basics of 
Bioinformatics & Big 
Data Analysis 

2 

Introduction to bioinformatics, data 
generation & types of biological 
information; 
Big Data generation in biology (through 
techniques like sequencing, NMR 
spectroscopy, X-ray diffraction, 
microarrays, etc.). 

Slide presentations, group 
discussions. 

4 
2. Basics of 
Bioinformatics & Big 
Data Analysis 

2 

Concept of genome annotation & tools 
for gene identification (GenScan, Grail, 
GeneID and Glimmer); 
Types of nucleotide sequence 
information relevant to bioinformatics 
(genomic DNA, cDNA, rDNA, ESTs, 
Genomic Survey Sequences (GSSs). 

Slide presentations, group 
discussions. 

5 
3. Databases in 
Bioinformatics 

2 
Biological databases and their types 
with examples (NCBI, EMBL, DDBJ). 

Slide presentations, group 
discussions using relevant 
online tools. 

6 
3. Databases in 
Bioinformatics 

2 

PIR, SWISSPROT/ UNIPROT, PDB; 
CATH, BLOCKS, TIGR, KEGG; 
NAR Database. 
 

Slide presentations, group 
discussions using relevant 
online tools. 

7 4. Sequence Alignment 2 

Introduction to sequences, alignments 
and dynamic programming; 
Tools for pairwise (BLAST algorithm) 
and multiple sequence alignments 
(Clustal W algorithm). 

Slide and video 
presentations, group 
discussions using relevant 
online tools. 

8 4. Sequence Alignment 2 

PAM, BLOSUM, Gap, Gap penalty; 
Algorithms for Local and Global 
alignments (Smith-Waterman & 
Needleman-Wunsch algorithms) 

Slide presentations, group 
discussions to solve 
problems related to 
sequence alignments. 

9 
5. Phylogenetic 
Analysis 

2 

Introduction to phylogenetic analysis 
and its applications; 
Phylogenetic tree- its parts, types & 
approaches of construction, UPGMA 

Slide and video 
presentations, group 
discussions regarding 
phylogenetic tree 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours. 
 

 

                                                                                                                                       

 

  Signature of the Faculty Member                                   Signature of HOD

method. construction. 

10 
5. Phylogenetic 
Analysis 

2 
Best practices for phylogenetic analysis; 
Difficulties in Phylogenetic Analysis. 

Slide presentations, group 
discussions. 

11 
6. Protein Structure 
Prediction 

2 
Protein sequencing & structure 
(secondary and tertiary) prediction tools 
and methods. 

Slide and video 
presentations, group 
discussions. 

12 
6. Protein Structure 
Prediction 

2 
Structure alignment, validation, 
refinement; 
MALDI –TOF. 

Slide and video 
presentations. 

13 
6. Protein Structure 
Prediction 

2 A brief overview about CASP. 
Slide and video 
presentations, group 
discussions. 



Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester II 

Course Name: Biochemistry Theory 
Total Teaching Hours: 45 /Credits: 3/ Teacher: 02 

Week Module Hours Topic Activity 
1 1.Bioenergetics 3 Bioenergetics: Laws of thermodynamics, enthalpy, 

entropy, and the free energy change, standard free 

energy change.  

chart 

1 2.Protein & 
Amino acids 

2 Protein breakdown/proteolysis, Disposal of N
2 

in the 

urea cycle 

Poster 

2 2.Protein & 
Amino acids 

2 Biosynthesis, and regulation of essential amino acids ( 

Aromatic amino acids in detail)  
Quiz 

2 1.Bioenergetics 3 ETC, Respiratory chain The principal redox carriers,  

chemi osmotic hypothesis.  
Poster 

3 2.Protein & 
Amino acids 

2 degradation and regulation of essential amino acids ( 

Aromatic amino acids in detail) 
Class 

3 3.Carbohydrates 2 Metabolism and regulation of glycogenesis, 

Glycogenolysis 
Chart 

4 1.Bioenergetics 3 Substrate level phosphorylation and Oxidative 

phosphorylation, Transmembrane pH and potential 

gradients. 

PPT 

4 3.Carbohydrates 2 Glycolysis, fermentation reactions, Gluconeogenesis Poster 

5 4.Lipids 2 Fatty acid synthesis and its regulation  Quiz 

5 1.Bioenergetics 3 ATP synthesis and utilization 
ATP and Other energy rich compounds, Functions of 

ATP. 

Chart 

6 3.Carbohydrates 3 Krebs cycle, HMP shunt and its significance. 

Anaplerosis. Starch synthesis. 
assignment 

6 5.Photosynthesis 2 Introduction to photosynthesis. Pigments in 

photosynthesis 
Assignment 

7 4.Lipids 3 oxidation of saturated and unsaturated fatty acids 

(mention odd chain), Omega oxidation. 
Assignment 

7 1.Bioenergetics 2 ATP and Other energy rich compounds, Functions of 

ATP. 
PPT 

8 4.Lipids 3 Metabolism of ketone bodies. Synthesis of 

phospholipids 
Chart 

8 4.Lipids 2 Synthesis of cholesterol. Assignment 

9 5.Photosynthesis 2 Light Reactions, Dark reactions (Calvin Cycle),  assignment 

9 6. Purines and 
Pyrimidines 

2 Metabolism of purines and pyrimidines – De novo and 
salvage pathways 

Class 

10 5.Photosynthesis 2 Photorespiration, C4 Plants, CAM Plants. Chart 

 
 
 
 



**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester II 

 Course Name: Biochemistry Practical 
Total Teaching Hours: 52 /Credits: 2/ Teacher: 01 

Week Module Hours Topic Activity 
1 1.Partial 

purification 
of protein  

8 Partial purification of protein by solvent and salt 
precipitation from green gram and estimation by 
Lowry’s method  

Green gram partial 
purification  and 
protein estimation 

2 2.Enzyme 
assay 

8 Amylase digestion of starch and glucose 
estimation by DNS method  

Sprouted raggi seeds 
analysis 

3 3.Lipid 
assay 

4 Estimation of the Saponification value of 
different lipids  

Olive oil, almond oil, 
ghee and butter 

4 4.Paper and 
Thin layer 
chromatogra
phy 

4 Denaturation of proteins by physical and chemical 
methods and qualitative assessment by paper and 
thin layer chromatography 

Paper with plant 
pigments 
Silica plate with 
aminoacids 

5 5.Biomarker 
assay 

8 Biomarker estimation of TCA cycle (SDH) and 
Urea cycle (arginase).( 

Liver tissue 

6 6.Soil 
respiration 

8 Soil respiration as a biological indicator of soil 
biological quality  

Garden, vermicompost 
and dry soil types 

7 7.Gel 
permeation 

8 Protein purification by Gel permeation  Silical gel 

8 Prefinal 2 Assessment as part of CIA Evaluation 

9 ESE 4 Final assessment Evaluation 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester II 

Course Name: Biophysics Theory 
Total Teaching Hours: 52 /Credits: 4/ Teacher: 02 

Week Module Hours Topic Activity 
1 1.Physical 

characteristics of life 

and  Principles of bond 

formation  

2 Surface tension, diffusion, osmotic 

pressure. Sedimentation 
 

Class 

1 2.Isotopes and 

radioactivity  
3 Nature and measurement of radio 

activity 
Detection using fluorescent probes and 

chromogenic compounds 

Class 

2 1.Physical 

characteristics of life 

and  Principles of bond 

formation  

3 Mechanism of bond formation : 
Chemical and physical forces involved 

in bond formation – covalent, ionic, 

etc. vanderwaal’s forces 

Assignment 

2 2.Isotopes and 

radioactivity 
3 Assay of radioactive materials, 

Applications of radioisotopes in 

biological sciences. 

Poster 

3 2.Isotopes and 

radioactivity 
2 Radioactivity, decay laws, radio 

isotopes, half-life 
Class 

3 3. Protein structure 

determination  
2 Primary, secondary, tertiary and 

quaternary structure and their 

characteristics   
  

Chart 

4 2.Isotopes and 

radioactivity 
2 Non-radioactive labels  

 
Class 

4 3. Protein structure 

determination  
2 Determination of amino acid residues, 

Ramachandran’s plot, NMR 
Test 

5 2.Isotopes and 

radioactivity 
2 X-ray crystallography,  Mass 

spectroscopy conformational analysis 
Test 

5 4. Protein folding  
And Protein- Ligand 

interactions  

2 Thermodynamics of protein folding  

and protein stability 
  

Test 

6 5. Structural basis for 

protein mechanism 
2 Skeletal muscle a model system Quiz 

6 4. Protein folding  
And Protein- Ligand 

interactions  

2 Ligand binding sites in 

immunoglobulin  
Substrate binding sites in serine 

protease 
 

Class 

7 6.  Electrical Behavior 
of Cell membrane 
and 
Electrophysiology 

3 Structure , potential and transport 
(active and passive) Na and K pump, 
Ca++ATPase pump 
 

PPT 

7 4. Protein folding  
And Protein- Ligand 

interactions  

2 Haem binding sites 
Nucleotide  binding sites 
Binding sites for phosphoryl groups 

PPT 



8 6.  Electrical Behavior 
of Cell membrane 
and 
Electrophysiology 

3 Different electrical signals in cell. 
Resting membrane potential–ionic 
basis.  

Assignment 

8 7. Analytical methods in 

analysis of biomolecules  
2 Fractional precipitation, Ultra 

filtration, Freeze drying  
 

Discussion 

9 6.  Electrical Behavior 
of Cell membrane 
and 
Electrophysiology 

2 Action potential- ionic basis, Patch 
clamp and Voltage clamp studies. 

Chart 

9 7. Analytical methods in 

analysis of biomolecules 
2 Cryo electron microscopy 

Ultracentrifugation  
 

Presentations 

10 7. Analytical methods in 

analysis of biomolecules 
2 GLC, HPLC  

 
Presentations 

10 7. Analytical methods in 

analysis of biomolecules 
2 Capillary electrophoresis. Pulse field 

gel electrophoresis 
 

Assignment 

11 7. Analytical methods in 

analysis of biomolecules 
2 Atomic absorption spectroscopy Presentations 

12 7. Analytical methods in 

analysis of biomolecules 
3 Isoelectric focusing 

Spectrofluorimetry. 
Poster 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester II 

 Course Name: Biophysics Tutorial 
Total Teaching Hours: 30 /Credits: 1/ Teacher: 01 

Week Module Hours Topic Activity 
1 1.Physical 

characteristics of 

life and  Principles 

of bond formation  

4 Surface tension, diffusion, osmotic pressure. 

Sedimentation 
Mechanism of bond formation : Chemical 

and physical forces involved in bond 

formation – covalent, ionic, etc. 

vanderwaal’s forces 

poster 

2 2.Isotopes and 

radioactivity  
3 Radioactivity, decay laws, radio isotopes, 

half-life, Non-radioactive labels, Assay of 

radioactive materials, Applications of 

radioisotopes in biological sciences. Nature 

and measurement of radio activity 
Detection using fluorescent probes and 

chromogenic compounds 

Group discussion 

3 3. Protein structure 

determination  
4 Primary, secondary, tertiary and quaternary 

structure and their characteristics   
 Determination of amino acid residues, 

Ramachandran’s plot, NMR, X-ray 

crystallography,  Mass spectroscopy 

conformational analysis  

Chart 

4 4. Protein folding  
And Protein- 
Ligand interactions  

3 Thermodynamics of protein folding  and 

protein stability 
Ligand binding sites in immunoglobulin  
Substrate binding sites in serine proteases, 

Haem binding sites 
Nucleotide  binding sites 
Binding sites for phosphoryl groups  

Seminar 

5 5. Structural basis 

for protein 

mechanism 

3 Skeletal muscle a model system Poster 

6 6.  Electrical 
Behavior of Cell 
membrane 
and 
Electrophysiology 

3 Structure , potential and transport (active and 
passive) Na and K pump, Ca++ATPase pump 
Different electrical signals in cell. Resting 
membrane potential–ionic basis. Action 
potential- ionic basis, Patch clamp and 
Voltage clamp studies. 

Quiz 

7 7. Analytical 

methods in analysis 

of biomolecules  

10 Fractional precipitation, Ultra filtration, 

Freeze drying  
Cryo electron microscopy 
Ultracentrifugation  
GLC, HPLC  
Capillary electrophoresis. Pulse field gel 

electrophoresis, Isoelectric focusing  
Atomic absorption spectroscopy, 

Spectrofluorimetry. 

Poster and 
presentations 

 



**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester II 

Course Name: Immunology Theory 
Total Teaching Hours: 45 /Credits: 3, Teacher: 02 

Week Module Hours Topic Activity 
1 1.Components 

of Immune 

System 

3 Immune response : innate and acquired immunity,  Slide Presentation 

1 1.Components 

of Immune 

System 

2 Cells and Organs of the immune system Poster making 

2 2.Antigens and 

Antibody 
2 Antigen: properties of antigens, types, 

immunogens, haptens and adjuvants. Epitope: 

concept of epitope; B-cell and T-cell epitopes.  
 

Group discussion 

2 2.Antigens and 

Antibody 
2 Basic structure, different classes and subclasses of 

immunoglobulins-structure and functions, effector 

functions of antibodies, antigenic determinants.  

Demonstration  

3 2.Antigens and 

Antibody 
2 Antibody:  Organization of immunoglobulins: 

multigene segments, VJ and VDJ recombination, P 

and N additions, class switching, affinity 

maturation. 
Monoclonal antibody: production  and its 

applications 

Video Presentation 

3 3.Complement 

system 
2 Components of Complement system, activation 

pathways  
Demonstration 

4 3.Complement 

system 
1 regulation of complement system, biological 

consequences of complement activation  
Research paper 
discussion 

4 4.Antigen-
Antibody 

reaction and 

methods of 

disease 

diagnosis 

3 Antigen-antibody reaction: Forces responsible for 

interactions: ag-ab affinity and avidity cross 

reactivity, precipitation and agglutination 

reactions.   

 Lab activity 

5 4.Antigen-
Antibody 

reaction and 

methods of 

disease 

diagnosis 

2 Methodologies: immuno-diffusion, immuno-
electrophoresis, ELISA-different types: Sandwich, 

direct, competitive and indirect methods,   

Spot Test 

5 4.Antigen-
Antibody 

reaction and 

methods of 

disease 

diagnosis 

3 Western Blotting,  Agglutination Inhibition tests,  

Immunofluorescence- fluorochromes, direct and 

indirect methods 

 Slide Presentation 

6 5.MHC 2 Classification, Structure and function Assignment 



*Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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6 5.MHC 2 MHC evolution and allelic diversity  
 

Slide Presentation 
 
 
 
 

7 5.MHC 3 MHC polymorphism Slide Presentation 
 

8 6.Hyper 

sensitivity 
3 Allergens, allergy and allergic reactions- Type1 

Immediate 
 

Poster making 

8 6.Hyper 

sensitivity 
2 Type 2- Ab dependent , Type-3- immune complex Group discussion 

9 6.Hyper 

sensitivity 
2 Type 4-cell mediated, Type -5 - stimulatory  Case study 

9 7.Vaccines  2 Types of vaccines and their immune response (live 

attenuated and killed vaccines, sub-unit vaccines, 

recombinant vaccines 
 

Slide Presentation 

10 7.Vaccines  2 idiotypic vaccines, DNA vaccines). Common 

immunization program 
Poster making 



Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester II 

Course Name: Immunology Practical 
Total Teaching Hours: 52 /Credits: 2/ Teacher: 01 

Week Module Hours Topic Activity 
1 1.Differential count of 

WBC 
4 Perform differential count of WBC Staining of WBC 

using Wrights stain 
2 1.Isolation of blood 

PMN cells 
4 Isolation of blood PMN cells and determination 

of phagocytic activity 
Isolation of PMN cells 
using buffer and media 

3 2. Separation of serum 
from whole blood 

4 Separation of serum from whole blood, 
ammonium sulphate precipitation of 
Immunoglobulins and  estimation by Biuret 
method 

Collection of serum 

4 2. Ammonium sulphate 
precipitation of 

Immunoglobulins 

4 Separation of serum from whole blood, 
ammonium sulphate precipitation of 
Immunoglobulins and  estimation by Biuret 
method 

Precipitation of serum 
immunoglobulins 
using ammonium 
sulphate 

5 2. Estimation by Biuret 
method 

4 Separation of serum from whole blood, 
ammonium sulphate precipitation of 
Immunoglobulins and  estimation by Biuret 
method 

Spectrophotometric 
estimation using 
Biuret method 

6 3. Quantitative 
precipitin assay 

4 Quantitative precipitin assay Preparation of gel and 
loading of antigen and 
antibody 

7 3. Quantitative 
precipitin assay 

4  Quantitative precipitin assay Incubation and 
observation of 
precipitin arcs 

8 4. Rocket 
Immunoelectrophoresis 

4 Rocket Immunoelectrophoresis Preparation of gel and 
loading of antigen and 
antibody 

9 4. Rocket 
Immunoelectrophoresis 

4 Rocket Immunoelectrophoresis Incubation and 
observation of 
precipitin arcs 

10 5. Widal  and VDRL 
test 

4 Widal  and VDRL test Loading of antigen and 
antibody and 
observation of 
agglutination and 
flocculation reactions 

11 6. Hemagglutination 
activity 

4 Demonstration of Hemagglutination using plant 
lectin 

Isolation of plant 
lectins and partial 
purification by dialysis 

12 6. Hemagglutination 
activity 

4 Demonstration of Hemagglutination using plant 
lectin 

Observation of 
haemagglutination 
activity using blood 
groups 

13 Pre-final exam 2 Pre-final Practical exam As part of CIA 

14 ESE Practical exam 4 End semester assessment exam Performance and viva 



**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester II 

Course Name: Molecular Biology Theory 
Total Teaching Hours: 45 /Credits: 3/ Teacher: 02 

 
Week Module Hours Topic Activity 

 
1 
 

1.Introduction 1 History, Discovery of Nucleic 
Acids, Biochemical evidence of 

DNA and RNA as genetic material 
 

Introduction to the 
subject along with the 
relevance in current 

scenario 
 

2.Structure 
and Function 

of Nucleic 
Acids 

4 Structure of DNA and RNA, 
Different forms of DNA (A-DNA, 

B-DNA, Z-DNA). 

Interactive lectures, 
Explain the structural 

forms of DNA and RNA 
2 3 Types of RNA and their functions. 

Base modification in RNA. 
 

Interactive lectures with 
emphasis on current 

research 
 

3 3.DNA 
Replication 

4 DNA replication (3 types), 
Mechanism of DNA Replication 

Interactive lectures, with 
suggestions to join 

NPTEL course 
4 3 Regulation in Prokaryotes and 

Eukaryotes. 
Detailed discussion with 

Concept mapping 
 

5 4.Transcriptio
n 

1 Types, Structure and function of 
RNA polymerases 

Introduction to the topic 
with animated videos 

 4 Transcription in Prokaryotes and 
Eukaryotes (Transcription factors, 

inhibitors of transcription), 

Brief presentation of the 
concept by the students 

followed by detailed 
discussion. 

 
6 3 Post Transcriptional modifications Lectures to Cultivate 

critical thinking. 
 

7 5.Translation 1 Genetic code, tRNAs, ribosomes, Interactive lectures and 
Think-pair-share 

activities 
8 3 Protein synthesis in Prokaryotes and 

Eukaryotes, 
Concept development 

with Visual Aids 
 

9  3 Post translational modifications. Conceptual Maturation 

10 6. DNA 
damage 

and Repair 
& Regulation 

of Gene 
expression 

4 Alterations of DNA molecule, 
Biochemical mechanisms 

(Photoreactivation, Mismatch, 
Excision, Recombination and SOS 

repair) 
 

Lectures followed by 
Group Discussion 

among the students 
regarding diseases 
related to mutation 



11  6 General aspects of regulation, 
operon model. 

Prokaryotes: - lac operon , trp 
operon.  Levels of eukaryotic gene 

regulation. 
 

Interactive lectures with   
animated videos and 

working model 
competition 

12 2 Transcription control by 
methylation, miRNA and siRNA 

Interactive lectures with 
discussion on current 

research 
 

13 7. Hybridizati
on 

techniques 
with 

Applicatio
ns 

8.  

2 Hybridization and Blotting 
techniques – Southern, Northern and 

Western Blotting 

Concept building on the 
techniques with videos 

and lecture  

14 9. Introductio
n to cancer 

biology 
and 

 

1 Oncogenes and mechanism of 
metastasis, Tumour suppressor 

genes 

Introduction to the topic 
with 1-2 case studies 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 

     

 

 

 

Signature of the Faculty Member                                                                          Signature of HOD 

  



 

Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester II 

Course Name: Molecular Biology Practical 
Total Teaching Hours: 54 /Credits: 2/ Teacher: 01 

 

Week Module Hours Topic Activity 
1.   

 
Bacterial 
DNA 
Isolation 

4 Isolation of genomic DNA from E.coli Media preparation and 
inoculation for the 
DNA isolation 
 

2.  4 Isolation of genomic DNA from E.coli Isolation of the DNA 
and observing on 
agarose gel 
 

3.  Plant 
Genomic 
DNA 
isolation 

4 Isolation of DNA from cauliflower  Preparation of C-TAB 
lysis buffer and 
isolation of the DNA 

4.  DNA 
isolation 
from animal 
tissue 
  

4 Isolation of genomic DNA from chicken liver 
tissue 

Preparation of Lysis 
buffer and DNA 
isolation from the 
tissue. 
 
The DNA is preserved 
for further analysis. 
 

5.  Analysis of 
DNA purity 
and 
concentratio
n  by UV 
spectrophot
ometer 
 

4 Spectrophotometric estimation of the quality and 
quantity of the DNA isolated from animal tissue 
sample 

 Diluting the DNA and 
measuring the amount 
using 
spectrophotometer.  
 
Learning the process 
of calculating the 
concentration and 
quality of the DNA 
isolated.  

6.  Estimation 
of DNA by 
Diphenylam
ine 

4  DNA estimation by using DPA and colorimeter Preparing stock 
solution of DNA and 
using colorimeter to 
quantitate the DNA 
 

7.  Estimation 
of RNA by 
Orcinol 
 

4 RNA estimation by using Orcinol reagent and 
colorimeter 

Preparing stock 
solution of RNA and 
using colorimeter to 
quantitate the RNA 
 

8.   
 
 

4 Understanding the process of bacterial 
conjugation through gene transfer   

Preparation of 
appropriate media for 
the experiment and 



Bacterial 
Conjugation   

reviving the cultures 

9.  4  Performing the 
experiment and 
analyzing the 
observation.  
 

10.   
 
 
Amplificatio
n of DNA 
using PCR 

4 PCR Amplification of a given DNA segment Understanding the 
Process of PCR in a 
Practical aspect.   
Autoclaving the 
requirements 

11.  4 PCR Amplification of a given DNA segment Performing the 
experiment 
 

12. 4 PCR Amplification of a given DNA segment Observing the PCR 
product on an agarose 
gel 
 

13. Prefinal 2 Assessment as part of CIA  

14. ESE 4 Final assessment  

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester II 

Course Name: Advanced Bioinformatics 
Total Teaching Hours: 30 /Credits: 2/ Teacher: 01 

Week Module Hours Topic Activity 

1 

1.   Biomolecular 
Visualization Tools 
& molecular 
Docking 

2 

Introduction to biomolecular 
visualization tools (their evolution 
& advantages; biomolecular 
basics of Coordinate system, 
Cartesian coordinate system and 
their types). 

Slide and video 
presentations, group 
discussions. 

2 

1.   Biomolecular 
Visualization Tools 
& molecular 
Docking 

2 

Methods for presenting large 
quantities of biological data- 
sequence viewers (Artemis, 
SeqVISTA); 
3D structure viewers (RasMol, 
RasMol, PyMol, Swiss PDB 
Viewer (DeepView), Chime, 
Cn3D, ChemSketch, ChemDraw). 

Slide presentations, 
group discussions using 
relevant online tools. 

3 

1.   Biomolecular 
Visualization Tools 
& molecular 
Docking 

2 

Anatomical visualization; 
Molecular Docking (basics, 
approaches, glossary of 
terminologies, mechanics & 
applications); 
Molecular docking tool- 
AUTODOCK. 

Slide and video 
presentations, group 
discussions using 
relevant online tools. 

4 2. QSAR 2 

Quantitative Structure – Activity 
Relationship analysis- definition, 
tools, need & applications, 
workflow, 
limitations & advances. 

Slide presentations, 
group discussions. 

5 2. QSAR 2 
High throughput screening, 
virtual screening and Lipinski's 
rule of five (ADMET). 

Slide presentations, 
group discussions. 

6 
3.  Introduction to 
Metadata Research 

2 
Introduction to data mining & 
metadata research (medLine, 
PubMed, OMIM, ENTREZ). 

Slide presentations, 
group discussions using 
relevant online tools. 

7 
3.  Introduction to 
Metadata Research 

2 

Indices, Boolean, Fuzzy & 
Neighboring search; 
The challenges of data exchange, 
integration & standardization. 

Slide and video 
presentations, group 
discussions. 

8 

4. The Expanding 
World of Omics & 
Systems/ 
Computational 
Biology 

2 

Introduction to Genomics: 
Genome Annotation & Assembly 
and Structural, Functional & 
Comparative Genomics. 

Slide and video 
presentations, group 
discussions. 

9 

4. The Expanding 
World of Omics & 
Systems/ 
Computational 

2 

Transcriptomics; 
Proteomics: Microarray 
technique, design & analysis; 
Systems biology: Introduction, 

Slide and video 
presentations, group 
discussions. 
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Biology associated disciplines, 
Interactomics (PPI), Fluxomics, 
Biomics. 

10 

4. The Expanding 
World of Omics & 
Systems/ 
Computational 
Biology 

2 

Metagenomics: Introduction, 
metagenome, shotgun 
metagenomics (pyrosequencing), 
CHIP-Seq., 
Sequencing Technology and 
ENSMBL; 
Tools & applications. 

Slide and video 
presentations, group 
discussions. 

11 
5.  Chemi-
informatics 

2 
Chemical databases: PubChem, 
CSD, ACD, WDI, ChemBank, 
hazardous chemical database. 

Slide presentations, 
group discussions using 
relevant online tools. 

12 
5.  Chemi-
informatics 

2 

Cheminformatics tools for drug 
discovery; 
Chemical Structure 
Representation (SMILE & 
SMART). 

Slide and video 
presentations, group 
discussions. 

13 Mini-project 2 

Every week students will be 
working on their mini-project and 
by the end of the semester they 
will be presenting their findings. 

Slide presentations, 
group discussions. 



Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester III 

Course Name: Animal Biotechnology Theory 
Total Teaching Hours: 45 /Credits: 3/ Teacher: 02 

Week Module Hours Topic Activity 
1 1.Animal 

Tissue Culture 
Requirements 

3 Introduction 
Laboratory design, Equipments used 
 

Slide Presentation 

1 2.Types of 
cultures and 
stem cell 
biology 

2 Adherent, suspension, primary, secondary and 
Cell lines (finite, continuous). 

Poster making 

2 2.Types of 
cultures and 
stem cell 
biology 

2 Organ culture, (Examples - CHO, BHK, HeLa, 
Properties and  Culture characteristics)  

Group discussion 

2 1.Animal 
Tissue Culture 
Requirements 

3 Media: Natural, Defined media for cells and 
tissues-composition and preparation  

Lab Demonstration 

3 2.Types of 
cultures and 
stem cell 
biology 

2 degradation and regulation of essential amino 

acids ( Aromatic amino acids in detail) 
Video Presentation 

3 3.Sterilization 
techniques 

2 Heat based sterilization-Steam, Dry heat, 
Flaming, Incineration, Tyndallization 
 

 Lab Demonstration 

4 3.Sterilization 
techniques 

3 Chemical sterilization-Ethylene oxide, Nitrogen 
dioxide, Glutaraldehyde and formaldehyde, 
Hydrogen peroxide 
 

Research paper 
discussion 

4 3.Sterilization 
techniques 

3 Radiation sterilization-Non-ionizing radiation 
sterilization, Ionizing radiation sterilization 
-Sterile filtration 

 Lab activity 

5 4.Cell 
hybridization 

2 Somatic cell hybridization methods   Test 

5 4.Cell 
hybridization 

3 Somatic cell hybridization methods  Slide Presentation 

6 4.Cell 
hybridization 

2 Applications of somatic cell hybrids Assignment 

6 5.Assisted 
Reproductive 
technology and 
Embryo 
biotechniques 
in animals 

2 In vitro maturation of oocytes, In vitro 
fertilization 
  
 

Slide Presentation 

7 5.Assisted 
Reproductive 
technology and 
Embryo 

3 Cryopreservation 
Multiple ovulation, Estrus synchronization 

Poster making 

https://en.wikipedia.org/wiki/Sterilization_(microbiology)#Heat
https://en.wikipedia.org/wiki/Sterilization_(microbiology)#Steam
https://en.wikipedia.org/wiki/Sterilization_(microbiology)#Dry_heat
https://en.wikipedia.org/wiki/Sterilization_(microbiology)#Flaming
https://en.wikipedia.org/wiki/Sterilization_(microbiology)#Incineration
https://en.wikipedia.org/wiki/Sterilization_(microbiology)#Tyndallization
https://en.wikipedia.org/wiki/Sterilization_(microbiology)#Chemical_sterilization
https://en.wikipedia.org/wiki/Sterilization_(microbiology)#Ethylene_oxide
https://en.wikipedia.org/wiki/Sterilization_(microbiology)#Nitrogen_dioxide
https://en.wikipedia.org/wiki/Sterilization_(microbiology)#Nitrogen_dioxide
https://en.wikipedia.org/wiki/Sterilization_(microbiology)#Glutaraldehyde_and_formaldehyde
https://en.wikipedia.org/wiki/Sterilization_(microbiology)#Radiation_sterilization
https://en.wikipedia.org/wiki/Sterilization_(microbiology)#Non-ionizing_radiation_sterilization
https://en.wikipedia.org/wiki/Sterilization_(microbiology)#Non-ionizing_radiation_sterilization
https://en.wikipedia.org/wiki/Sterilization_(microbiology)#Ionizing_radiation_sterilization
https://en.wikipedia.org/wiki/Sterilization_(microbiology)#Sterile_filtration
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biotechniques 
in animals 

7 5.Assisted 
Reproductive 
technology and 
Embryo 
biotechniques 
in animals 

2 Embryo collection, evaluation and transfer Video Presentation 

8 6.Cloning  3 Micromanipulation techniques Poster making 

8 6.Cloning  2 Examples of cloned animals and applications of  
Somatic cell cloning 

Group discussion 

9 7. Transgenic 
technology in 
animals 

2 Methods of transgenesis (DNA microinjection, 
Retroviral and Embryonic stem cell methods)  

 Case study 

9 7. Transgenic 
technology in 
animals 

2 with examples of transgenic animals developed 
for improved desired domestic characteristics 
(milk, meat, egg, wool, silk) 

Slide Presentation 

10 7. Transgenic 
technology in 
animals 

2 Biomedical models and large scale production 
of therapeutic proteins 

Poster making 



Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester III 

Course Name: Animal Biotechnology Practical 
Total Teaching Hours: 30 /Credits: 2/ Teacher: 01 

Week Module Hours Topic Activity 
1  1.Media 

preparation 
    4 Sterilization techniques  and Media 

preparation –Natural and Synthetic   
Serum and HBSS 

2 2. Cell 
isolation 
technique 

    4 Cell isolation techniques mechanical  Liver tissue used 

3 2. Cell 
isolation 
technique 

    4 Cell isolation techniques enzymatic Liver tissue used 

4 2. Cell 
isolation 
technique 

    4 Cell Isolation Explant Liver tissue used 

5 Cell counting     4 Cell counting & Cell viability tests 
(Haemocytometer) 

Staining technique 

6 Cell Viability     4 Cell counting & Cell viability tests (Trypan 
blue) 

Staining technique 

7 Subculturing     4 Subculturing by trypsinisation Trypsin and EDTA 
used 

8 Effect of 
mitogenic 
factors 

    4 Mitogenecity of Lectins and comparison with 
serum 

Pea lectin and bovine 
serum comparison 

9 LDH assay     4 LDH leakage assay for cell integrity Liver cells-staining 

10 LDH assay     4 LDH leakage assay for cell integrity  Staining with trypan 
blue 

11 cryopreservat
ion 

    4 Cryopreservation of cells using glycerol Liver cells in Glycerol 
stock 

12 cryopreservat
ion 

    2 Cryopreservation of cells -revival and  cell 
viability assessment 

Liver cells - Staining 
with trypan blue 

13 Prefinal 
exam 

2 Prefinal Practical exam  As part of CIA 

14 ESE 
Practical 
exam  

4  End semester assessment exam Performance and viva 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester III 

Course Name: Plant Biotechnology Theory 
Total Teaching Hours: 45 /Credits: 3/ Teacher: 02 

 
Week Module Hours Topic Activity 

1 1.Laboratory organization 
and media preparation 

2 Instrumentation and laboratory set up. 
Explant sterilization. 
 

Group Discussion 

1 5. Plant molecular Biology 1 Model systems: Arabidopsis and Rice Research article 
discussion 

2 1.Laboratory organization 
and media preparation 

2 Media sterilization and maintenance of 
aseptic environment.  

Designing protocols 

2 5. Plant molecular Biology 1 Organization of plant genomes: Unique 
DNA sequences, types of repetitive 
DNA.  

Poster 

3 1.Laboratory organization 
and media preparation 

2 Media preparation: Media components  
 

Chart 

3 1.Laboratory organization 
and media preparation 

1 Procedure: inoculation, incubation, 
hardening. 

Chart 

3 5. Plant molecular Biology 1 Plant chloroplast genomes. Quiz 

4 2.Different types of culture 
and 
Applications of in vitro 
culture 

2 Callus, Organ and Meristem culture. 
 

Assignment 

4 5. Plant molecular Biology 1 Plant mitochondrial genomes. Assignment 

5 2.Different types of culture 
and 
Applications of in vitro 
culture 

2 Haploid culture- anther and ovule 
culture.  
 

Assignment 

5 5. Plant molecular Biology 1 Use of plant molecular markers in 
agriculture 

Quiz 

5 6. Gene transfer in plants 1 Marker genes: reporter genes  Test 

6 2. Different types of 
culture and 
Applications of in vitro 
culture 

2 Protoplast isolation and fusion. 
 

Quiz 

6 6. Gene transfer in plants 1 Selectable markers Test 

7 2. Different types of 
culture and 
Applications of in vitro 
culture 

2 Somatic hybridization and production 
of cybrids 

Case study 

7 6. Gene transfer in plants 1 Potential DNA: Caulimo viruses  Assignment 

7 6. Gene transfer in plants 1 Potential DNA: Gemini viruses Assignment 



8 3.Micropropagation 2 Techniques of micro propagation: 
methods and Stages. 

Poster 

8 3.Micropropagation 1 Cell suspension culture. Assignment 

8 6. Gene transfer in plants 1 RNA vector systems. 
 

Assignment 

9 3.Micropropagation 
4. Plant regeneration 

2 Production of secondary metabolites. 
(Shikonin). 
Somatic embryogenesis: stages and 
organogenesis 

Designing 
experiments 

9 6. Gene transfer in plants 1 Genetic transformation methods in 
plants 

Chart 

10 4. Plant regeneration 2 Organogenesis Research article 

10 4. Plant regeneration 1 Somatic embryogenesis: applications Research article 

10 6. Gene transfer in plants 1 Ti plasmid (binary and co-integrate 
vectors) vector systems. 

Poster 

11 7. Transgenic plants for 
quality improvement 

2 Insect resistance and disease resistance 
 

Article discussion 

11 7. Transgenic plants for 
quality improvement 

1 Virus resistance. Article discussion 

11 6. Gene transfer in plants 1 Protocols for transformation and 
mechanisms of transformation 

Group discussion 

12 7. Transgenic plants for 
quality improvement 

2 Resistance to abiotic stress. 
Longer life of flower, flower colour 
and shape, male sterility. 

Designing 
experiments 

12 6. Gene transfer in plants 1 Direct DNA Transfer to plant – Target 
cells for transformation. 

Designing 
experiments 

13 7. Transgenic plants for 
quality improvement 

2 Transgenic plants as bioreactors- 
vitamins, antibodies, polymers and 
edible vaccines. 

Designing 
experiments 

13 6. Gene transfer in plants 1 Particle Gun Method and 
Electroporation. 

Designing 
experiments 

 
**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester III 

Course Name: Plant Biotechnology Practical 
Total Teaching Hours: 54 /Credits: 2/ Teacher: 02 

Week Module Hours Topic Activity 
1 1. Media 

preparation 
    4 Preparation of MS media Calculation with 

ingredients 
2 2. Organ 

Culture 
    4 Shoot tip and nodal culture Explant preparation 

and inoculation 
3 3. Callus 

culture 
    4 Callus culture from leaf - initiation  Explant preparation 

and inoculation 
4 3. Callus 

culture 
    4 Callus culture from leaf - regeneration Explant preparation 

and inoculation for 
regeneration 

5 4. Suspension 
culture 

    4 Suspension culture and production of secondary 
metabolites 

Shake flask culture 

6 4. Suspension 
culture 

    4 Extraction of secondary metabolites-ethanolic/ 
methanolic/ aqueous extract 

Soxhlet apparatus for 
extraction 

7 4. Suspension 
culture 

    4 Biochemical assay for secondary metabolites Biochemical tests 

8 5. Protoplast 
isolation & 
fusion 

    4 Protoplast isolation and fusion   Isolation & fusion 
observation through 
microscope 

9 6. Anther 
culture 

    4 Anther culture from Datura plant Explant preparation 
and inoculation 

10 6. Embryo 
culture 

    4 Embryo culture from Groundnut Explant preparation 
and inoculation 

11 7. Endosperm 
culture 

    4 Endosperm culture from Cucumber Explant preparation 
and inoculation 

12 8. Artificial 
seeds 

    4 Preparation of artificial seeds Encapsulation through 
sodium alginate 
calcium chloride 

13 Pre-final exam 2 Pre-final Practical exam  As part of CIA 

14 ESE Practical 
exam  

4  End semester assessment exam Performance and viva 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester III 

Course Name: Genetic Engineering Theory 
Total Teaching Hours: 45 /Credits: 3/ Teacher: 02 

 
Week Module Hours Topic Activity 

 
1 
 

1. Introduction 
to genetic 

engineering - 
Isolation of 

DNA, RNA and 
Methods of 

DNA transfer 

2 Definition aims and objectives of 
recombinant DNA technology.  
History of development of Insulin as a 
commercial Product of Genetic 
engineering 
 
 

Introduction to the 
subject with resent 

developments 

2 Isolation of RNA from Eukaryotes. 
Transformation (Heatshock), 
Transfection, 
Microinjection, Electroporation, 
Microprojectile, Liposome- Fusion 
methods, Transformation and 
transfection efficiency. 
 

Interactive lectures 
connecting the topic to 

practical classes 

2 2.Tools of r-
DNA   

Technology 

3 Enzymes involved in r-DNA 
techniques: Restriction Endo 
nucleases, Exo nucleases (lambda, 
Exonuclease III), DNA Ligase, Use of 
Restriction Linkers, Homo Polymer 
Tails and terminal transferase 
 

  Concept building on the 
different tools of genetic 
engineering with videos 

and lecture 

2 DNA Polymerases (Pol I, Klenow, 
Taq Polymerase), DNases (I and II), 
RNases (A,P, L, H), Kinase, Alkaline 
phosphatase (CIAP), Reverse 
Transcriptase. 
 

Concept building on the 
different tools of genetic 
engineering with videos 
and lecture. 
 
Evaluation by quiz 
 

3 3. Vectors 4 Different types of vectors - Cloning 
Vectors: Plasmid (pBR322, pUC 
series), Phage based Vectors (lambda 
and M13), Cosmids, Phagemids 
(pBluescript) 
 

Introduction to the topic 
with animated videos 

4 
 

4 Expression vectors (pET), Cassette 
Vectors (rfA), Shuttle Vectors (pPIC): 
Artificial chromosomes, YAC, BAC: 
Plant vectors, Animal viruses as 
vectors SV40,Vaccinia Virus: Insect 
virus vectors Baculovirus, 
Agrobacterium mediated plant cell 
infection 

Lectures to explain the 
concept and  

Think-pair-share 
activities 

 



 

2 Promotors; lac, trp, lambda, hybrid tac 
etc. 

 Lectures to Cultivate 
critical thinking. 
 

5 4. Cloning 
Strategies  

4 Basic Cloning Procedures- Vector 
preparation; Insert preparation- 
restriction digest, PCR with adaptor 
primer. Ligation, Transformation.  
Selection process for transformed 
cells, Final screening of Recombinant 
cells,  
 

Brief presentation of the 
concept by the students 
followed by detailed 
discussion.   
 
Concept making to 
perform cloning 
practically 
 

6 
 

3 Shot Gun Cloning; cDNA Cloning 
Strategies (cDNA cloning, cDNA 
Library synthesis), In vitro 
Transcription and Translation 
Techniques (Rabbit Reticulocytes, 
Wheat Germ) 
 

   
Lectures followed by 
Group discussion for 
better understanding of 
the concept 

1 Screening a library (DNA 
hybridization, immunological assays, 
and Protein activity). 
 

Interactive lectures and 
discussion of practical 
applications of the 
techniques 

8 5. Techniques 
 

4 PCR and its types - RT PCR – 
Reverse transcriptase PCR, Nested 
PCR, Multiplex PCR, Arbitrary 
Primed PCR, Touch Down PCR, Real 
time PCR. 
 

Concept development 
with Visual Aids and 
Think-pair-share 
activities 
 

9  4 DNA sequencing –  
 Maxam–Gilbert sequencing 
 Sangers Sequencing 

 Next gen Sequencing  
 454 Pyrosequencing 
 Illumina,  
 ABI SOLiD 

 

  Concept Maturation 
with emphasis on 
application 

10  2 Mapping (Physical) 
 Restriction mapping 
 Fluorescent in 

situ hybridization (FISH) 
 Sequence tagged site (STS) 

mapping 
Chromosome Walking, Micro array,  
In vitro Mutagenesis Site-directed 
Mutagenesis (SDM) 
Yeast two hybrid system 

 Interactive lectures with   
animated videos and  
discussion on current 
research 



 

11 6. Genome 
editing 
techniques 

3  
Cre-Lox P and FLP-FRT SYSTEMS,  
Knockout animals,   
 

Concept building on the 
techniques with videos 
and lecture 

12 2 TALENs (Transcription activator-like 
effector nucleases ) mediated Gene 
Editing, Zinc finger nuclease 
 

Interactive lectures 
followed by journal club 
presentation on 
applications 
 13 3 CRISPR- Cas system, CRISPR-Cas9 

mediated Gene Editing 
**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester III 

 Course Name: Genetic Engineering Practical 
Total Teaching Hours: 52 /Credits: 2/ Teacher: 01 

Week Module Hours Topic Activity 
1.  Basic 

Cloning 
Procedures 

4 Preparation of competent cells and transformation 
of plasmid in bacterial cells 
 

Media preparation, 
inoculation 1 day prior 
to the experiment.  
Competent cell 
preparation and 
storage for the next 
experiment. 
 

2. 4 transformation of plasmid in bacterial cells Transformation of the 
chemically competent 
cells by heat shock 
method.  
 

3. Basic 
Cloning 
Procedures 

4 Isolation of plasmid DNA from transformed 
bacteria 

Preparation of reagents 
followed by the 
Plasmid Isolation by 
alkaline lysis method 
 

4. Basic 
Cloning 
Procedures 

2 Observation of the plasmid DNA on agarose gel Agarose gel 
preparation and 
observing the isolated 
plasmid in the gel 
 

4. Basic 
Cloning 
Procedures 

2 Restriction digestion of lambda DNA 
 

 Restriction digestion 
is performed and the 
digested DNA is 
observed on the 
agarose gel 
 

5. Basic 
Cloning 
Procedures 

4 Ligation of digested DNA DNA ligation is 
performed and the 
ligation is confirmed 
on agarose gel 
 

6.  
Prediction 
of parentage 
using RAPD 
for 
genotyping   

 
 
4 

RAPD analysis of different DNA samples PCR is performed for 
different DNA 
samples, using random 
primers. 

7. RAPD analysis of different DNA samples the product is analyzed 
on the agarose gel 
 

8.  
 
 
 

4 Expressing a cloned gene in E.coli and studying 
the gene expression by SDS-PAGE Analysis 

Preparing the reagent 
and retrieving the 
bacterial culture 
 



9.  
 
Expression 
of a cloned 
gene in 
E.coli 

4 Expressing a cloned gene in E.coli and studying 
the gene expression by SDS-PAGE Analysis 

Preforming the gene 
expression procedure – 
IPTG induction, cell 
lysis to prepare 
samples for SDS-
PAGE and overnight 
staining of the gel 
 

10. 4 Expressing a cloned gene in E.coli and studying 
the gene expression by SDS-PAGE Analysis 

Casting and running 
the SDS-PAGE with 
the protein samples  
 

11.  4 Expressing a cloned gene in E.coli and studying 
the gene expression by SDS-PAGE Analysis 

Destaining the gel and 
studying the protein 
expression pattern 
 

12. Prefinal 4 Assessment as part of CIA  

13. ESE 4 Final assessment  

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester III 

 Course Name: Environmental Biotechnology Theory 
Total Teaching Hours: 52/Credits: 4 / Teacher: 02 

 
Week Module Hours Topic Activity 

1 1. Introduction 2 Definition & objective of 
Environmental 
Biotechnology 

Slide Presentation 

1 2.Environmenta l 
Monitoring 

2 Sampling (Air, Water, Soil). 
Bioindicators (Terrestrial & Aquatic) 

Poster making 

2 2.Environmenta l 
Monitoring 

2 Biosensors Group discussion 

2 1. Introduction 1 Environment: basic concepts and issue Quiz 

3 2.Environmenta 
l Monitoring 

2 Biochips – A step towards biomolecular 
computer – possible future applications 

Video Presentation 

3 3.Methods of 
monitoring 

Pollution 

2 Biological methods; Detection methods for 
DO, BOD 

Demonstration 

4 5.Environmenta l 
risk analysis 

2 Definition of Environmental risk, risk 
assessment and risk management, Environmental 

Risk characterization 

Research paper 
discussion 

4 3.Methods of 
monitoring 

Pollution 

2 Pathogen monitoring by heterotrophic plate 
count; Multiple tube method; Membrane 

filtration methods; Other emerging techniques 
such as enzyme detection, Gene probe 

technology etc. 

Quiz 

5 5.Environmenta l 
risk analysis 

2 Basic steps in Environmental risk assessment Test 

5 3.Methods of 
monitoring 

Pollution 

2 Biosensors for pollution 
Chemical methods for pollution monitoring - 

Presentation 

6 3.Methods of 
monitoring 

Pollution 

2 Detection methods for COD, pH, alkalinity, 
TSS, TDS, Total organic carbon 

Assignment 

6 5.Environmenta l 
risk analysis 

2 Hazard identification, dose- response 
assessment, exposure assessment 

Literature review 

7 4.Bio diversity 
and its 

conservation 

3 Introduction-Definition: Genetic species and 
ecosystem diversity, Bio-geographical 

classification of India, Hot-spots of 
biodiversity, Biodiversity-loss and conservation 

Overview Chart 



**Due to CIA week additional classes will be scheduled to make up for the teaching hours 

 

 

 

Signature of the Faculty Member      Signature of HOD 

7 6.Water 
conservation 

and 
Management 

3 Rain water harvesting, watershed management Research paper 
discussion 

8 4.Bio diversity 
and its 

conservation 

3 Threats to biodiversity : habitat loss, poaching of 
wildlife, man –wild life conflicts, Endangered 

and endemic species of India 

Assignment 

8 6.Water 
conservation 

and 
Management 

3 Ganga Action Plan, Water (prevention and 
control of pollution) act 

Research paper 
discussion 

9 4.Bio diversity 
and its 

conservation 

3 Global and National approach, Treaties – Kyoto 
protocol, Montreal protocol Earth summits 

Guideline reading 

9 7.Novel Methods 
for 

Environment 
protection 

3 Vermitechnology, Waste Water Treatment Using 
Aquatic Plants 

Poster 

10 4.Bio diversity 
and its 

conservation 

2 Environmental priorities in India Quiz 

10 7.Novel Methods 
for 

Environment 
protection 

2 Root Zone Treatment. Biodegradable and 
Ecofriendly Products 

Quiz 



Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester III 

Course Name: Environmental Biotechnology Tutorial 
Total Teaching Hours: 25/Credits: 1/ Teacher: 01 

 
Week Module Hours Topic Activity 

1 1.Introduction 2 Definition & objective of Environmental 
Biotechnology, Environment: basic concepts and 
Issue 

Group 
discussion 

2 2.Environment
al Monitoring 

2 Sampling (Air, Water, Soil). Bioindicators 
(Terrestrial & Aquatic), Biosensors, 
Biochips – A step towards biomolecular computer 
– possible future applications 

Demonstrat
ion 

3 3.Methods 
of 
monitoring 
Pollution 

2 Biological methods; Detection methods for DO, 
BOD, 
Pathogen monitoring by heterotrophic plate count; 
Multiple tube method; Membrane filtration methods; 
Other emerging techniques such as enzyme detection, 
Gene probe technology etc. 
Biosensors for pollution 

Pictionary 

        2 Chemical methods for pollution monitoring - 
Detection methods for COD, pH, alkalinity, TSS, 
TDS, Total organic carbon 

 

4 4.Bio
 diversi
ty 
and
 
its 
conservation 

2 Introduction-Definition: Genetic species and 
ecosystem diversity, Bio-geographical classification 
of India, Hot-spots of biodiversity, Biodiversity-loss 
and conservation 
Threats to biodiversity : habitat loss, poaching of 
wildlife, man –wild life conflicts, Endangered and 
endemic species of India 
Global and National approach, Treaties – Kyoto 
protocol, Montreal protocol Earth summits, 
Environmental priorities in India 

Debate 

5 5.Environment
al risk analysis 

2 Definition of Environmental risk, risk assessment and 
risk management, Environmental Risk characterization 
Basic steps in Environmental risk assessment - 

hazard identification, dose- response assessment, 
exposure assessment 

Poster 
making 

6 6.Water 
conservation 
and 
Management 

2 Rain water harvesting, watershed management, 
Ganga Action Plan, Water (prevention and 
control of pollution) act 

Video 
presentation 

7 7.Novel 
Methods for 
Environment 
protection 

2 Vermitechnology, Waste Water Treatment Using 
Aquatic Plants, Root Zone Treatment. 
Biodegradable and Ecofriendly Products 

Literature 
survey 

 

 

 



**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester III 

Course Name: Food Biotechnology Theory 
Total Teaching Hours: 52/Credits: 4 / Teacher: 02 

 
Week Module Hours Topic Activity 

1 1.Food 

Biotechnology 

and Relevance of 

Fermentation  

2 Food Biotechnology-Definition, introduction, 

historical background, scope and importance. 
 

Class 

1 2.Enzyme in 

Food 

Biotechnology 

2 Enzyme Technology - Production of enzymes  
 

Assignment 

1 Enzyme in Food 

Biotechnology 
2 Enzyme Technology Amylase, Protease, Lipase 

 
class 

2 1.Food 

Biotechnology 

and Relevance of 

Fermentation  

2 Fermentation technology - Origin, scope, and 

development of fermented products, Primary feed 

stock, raw materials and conversions  

Quiz 

2 2.Enzyme in 

Food 

Biotechnology 

2 Lactase and pectinases, Use of enzymes in food & 

beverage industry. 
Chart 

3 1.Food 

Biotechnology 

and Relevance of 

Fermentation  

2 Fermented food and microbial starters, Commercial 

potential 
Assignment 

3 3.Production of 

microbial protein  
2 SCP, SCO: substrates, nutritional value Poster 

3 3.Production of 

microbial protein  
2 Harvesting Mushroom culture, Different types of 

mushrooms. 
discussion 

4 1.Food 

Biotechnology 

and Relevance of 

Fermentation  

3 Food fermentation industries, their magnitude, R & D 

innovations. 
Quiz 

4 4.Advanced 

techniques of 

food analysis 

2 Sampling techniques and theory and practice of 

chemical and physical methods of food analysis for 

determination of food composition 

Discussion 

5 5.Food additives 2 Pigments in food, food flavours, food additives and 

toxicants.  
Assignment 

5 4.Advanced 

techniques of 

food analysis 

2 Sampling techniques and theory and practice of 

chemical and physical methods of food analysis for 

determination of food composition 

class 

6 5.Food additives 2 Natural sweeteners and artificial sweeteners and their 

role in controlling diseases and deficiencies 
Class 

6 6.Food 

Microbiology 

and  
 

2 Microbial growth pattern, Microbial examination of 

food, Types of microorganism normally associated 

with food-mold, yeast, and bacteria.  
 
 

Chart 



7 5.Food additives 2 Nutraceuticals Online survey 

7 5.Food additives 1 Functional Foods Clas 

7 6.Food 

Microbiology 

and  
 

2 Microorganisms in natural food products. 

Biochemical changes caused by micro-organisms, 

deterioration of various types of food product. 

Assignment 

8 7.Application of 

biotechnology in 

food industries 

2 Food fermentation-Alcoholic beverages, cheese 

making, fermented soya based foods, vinegar. 
 

chart 

8 6.Food 

Microbiology 

and  
 

2 Factors determining shelf life, Food Preservation 

Using Irradiation, Food Preservation Using 

Irradiation heat 

Discussion 

9 6.Food 

Microbiology 

and  
 

2 Standards for different foods. Food borne intoxicants 

and mycotoxins 
 

Poster 

9. Food 

Preservation 
2 High Pressure Processing, ultrasound in food 

technology, Natural preservatives. 
Class 

9 7.Application of 

biotechnology in 

food industries 

2 Acidulants-citric acid, lactic acid, tartaric acid. 
 

Quiz 

10 7.Application of 

biotechnology in 

food industries 

2 Amino acids-lysine, methoinine, glutamate. 
 

Quiz 

11 7.Application of 

biotechnology in 

food industries 

2 Sweetners-glucose syrup, High Fructose Corn Syrup 

(HFCS), invert sugar. 
Class 

11 7.Application of 

biotechnology in 

food industries 

2 Vitamins-Vitamin, riboflavin, vitamin B12,  
 

Discussion 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester III 

 Course Name: Food Biotechnology Tutorial 
Total Teaching Hours: 25/Credits: 1/ Teacher: 01 

Week Module Hours Topic Activity 
1 1.Food 

Biotechnolo

gy and 

Relevance 

of 

Fermentati

on  

    2 Food Biotechnology-Definition, introduction, 

historical background, scope and importance. 
Fermentation technology - Origin, scope, and 

development of fermented products, Primary feed 

stock, raw materials and conversions, Fermented 

food and microbial starters, Commercial 

potential, Food fermentation industries, their 

magnitude, R & D innovations. 

Group discussion 

2 2.Enzyme 

in Food 

Biotechnolo

gy 

2 Enzyme Technology - Production of enzymes - 
Amylase, Protease, Lipase, Lactase and 

pectinases, Use of enzymes in food & beverage 

industry. 

Poster 

3 3.Productio

n of 

microbial 

protein  

2 SCP, SCO: substrates, nutritional value, 

harvesting Mushroom culture, Different types of 

mushrooms. 

Group discussion 

4 4.Advanced 

techniques 

of food 

analysis 

2 Sampling techniques and theory and practice of 

chemical and physical methods of food analysis 

for determination of food composition 

 

5 5.Food 

additives 
2 Pigments in food, food flavours, food additives 

and toxicants. Natural sweeteners and artificial 

sweeteners and their role in controlling diseases 

and deficiencies, Nutraceuticals, and Functional 

Foods 

Poster 

6 6.Food 

Microbiolo

gy and  
Food 

Preservatio

n 

2 Microbial growth pattern, Microbial examination 

of food, Types of microorganism normally 

associated with food-mold, yeast, and bacteria. 

Microorganisms in natural food products. 

Biochemical changes caused by micro-organisms, 

deterioration of various types of food product. 

Standards for different foods. Food borne 

intoxicants and mycotoxins 
Factors determining shelf life, Food Preservation 

Using Irradiation, Food Preservation Using 

Irradiation heat, High Pressure Processing, 

ultrasound in food technology, Natural 

preservatives. 

Group Discussion 

7 7.Applicati

on of 

biotechnolo

gy in food 

industries 

2 Food fermentation-Alcoholic beverages, cheese 

making, fermented soya based foods, vinegar. 
Acidulants-citric acid, lactic acid, tartaric acid. 
Vitamins-Vitamin, riboflavin, vitamin B12,  
Amino acids-lysine, methoinine, glutamate. 
Sweetners-glucose syrup, High Fructose Corn 

Syrup (HFCS), invert sugar. 

Poster 



**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester III 

 Course Name: Developmental Biology Theory 
Total Teaching Hours: 30 /Credits: 2/ Teacher: 02 

 
Week Module Hours Topic Activity 

1 1.Introduction to 
Developmental 
biology 

1 Comparative, Evolutionary &Medical 
Embryology and Teratology 

Group Discussion 

1 5.The early 
development of 
vertebrates 

1 Early Mammalian Development Chart 

2 2.Principles of 
Development 

1 Life Cycles of frog. Designing experiments 

2 5.The early 
development of 
vertebrates 

1 Formation of Neural Tube Poster 

3 2.Principles of 
Development 

1 Developmental Patterns. Poster 

3 5.The early 
development of 
vertebrates 

1 Formation of Neural Crest Chart 

3 3.Differential gene 
expression 

1 Differential Gene Transcription Quiz 

4 3.Differential gene 
expression 

1 Genome imprinting Assignment 

4 5.The early 
development of 
vertebrates 

1 Formation of CNS Quiz 

5 3.Differential gene 
expression 

1 Methylation Pattern Test 

5 5.The early 
development of 
vertebrates 

1 Mesoderm Development Assignment 

5 3.Differential gene 
expression 

1 Control of Transcription Test 

6 4.Fertilization: 
Beginning a new 
organism 

1 Structure of the sperm Quiz 

6 5.The early 
development of 
vertebrates 

1 Mesoderm Development Poster 



7 4.Fertilization: 
Beginning a new 
organism 

1 Structure of egg Case study 

7 5.The early 
development of 
vertebrates 

1 Endoderm Development Test 

7 4.Fertilization: 
Beginning a new 
organism 

1 Recognition of Egg and Sperm Quiz 

8 4.Fertilization: 
Beginning a new 
organism 

1 Gamete Fusion Poster 

8 5.The early 
development of 
vertebrates 

1 Endoderm Development Assignment 

8 6.Differentiation and 
development of 
Invertebrate and 
vertebrate model 
systems 

1 Segmentation in Drosophila Assignment 

9 4.Fertilization: 
Beginning a new 
organism 

1 Prevention of Polyspermy Group Discussion 

9 6.Differentiation and 
development of 
Invertebrate and 
vertebrate model 
systems 

1 Vulval Development in C. elegans Quiz 

10 4.Fertilization: 
Beginning a new 
organism 

1 Activation of Egg Metabolism Chart 

10 6.Differentiation and 
development of 
Invertebrate and 
vertebrate model 
systems 

1 Vulval Development in C. elegans Case study 

10 4.Fertilization: 
Beginning a new 
organism 

1 Fusion of the Genetic Material Poster 

11 4.Fertilization: 
Beginning a new 
organism 

1 Rearrangement of the Egg Cytoplasm Quiz 

11 6.Differentiation and 
development of 
Invertebrate and 

1 Vulval Development in C. elegans Designing experiments 



 vertebrate 
model systems 

   

12 6.Differentiation 
and development of 
Invertebrate and 
vertebrate model 
systems 

1 Melanophore Development in 
Zebra Fish 

Designing 
experiments 

12 6.Differentiation 
and development of 
Invertebrate and 
vertebrate model 
systems 

1 Melanophore Development in 
Zebra Fish 

Analytical problems 

13 6.Differentiation 
and development of 
Invertebrate and 
vertebrate model 
systems 

1 Melanophore Development in 
Zebra Fish 

Analytical problems 

 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester III 

 Course Name: Industrial Biotechnology Theory 
Total Teaching Hours: 30 /Credits: 2/ Teachers: 02 

Week Module Hours Topic Activity 

1 1. Introduction 1 Introduction to Industrial biotechnology. 
Slide presentations, 
group discussions. 

1 
2. Alternate 
fuels 

1 Fuels from agricultural wastes (cellulose). Slide presentations. 

2 3. Microbial 
Products 

1 Alcoholic beverages (wine, beer). 
Slide presentations, 
group discussions. 

2 2. Alternate 
fuels 

1 Fuels from agricultural wastes (lignin). 
Slide presentations, 
debates. 

3 3. Microbial 
Products 

1 Organic acids (Citric acid). 
Slide presentations, 
debates. 

3 
2. Alternate 
fuels 

1 Biodiesels (plant source). 
Slide presentations, 
group discussions. 

4 
3. Microbial 
Products 

1 Organic acids (lactic acid). 
Slide presentations, 
debates. 

4 
2. Alternate 
fuels 

1 Biodiesels (algal source). 
Slide presentations, 
group discussions. 

5 
3. Microbial 
Products 

1 Antibiotics – Penicillin. 
Slide presentations, 
group discussions. 

5 2. Alternate 
fuels 

1 Biodiesels (microbial source). 
Slide presentations, 
debates. 

6 3. Microbial 
Products 

1 Nutraceutical products – Vitamin B12. 
Slide presentations, 
group discussions. 

6 4. Bioplastics 1 Bioplastics uses (PHA, PHB). 
Slide presentations, 
debates. 

7 
3. Microbial 
Products 

1 Secondary metabolite – Capsaicin. 
Slide presentations, 
group discussions. 

7 4. Bioplastics 1 Bioplastics uses (PHA, PHB). 
Slide and video 
presentations, debates. 

8 4. Bioplastics 1 Bioplastics uses (PHA, PHB). 
Slide presentations, 
group discussions. 

8 5. Fermented 
Foods 

1 Microbial Foods – Cheese. 
Slide presentations, 
debates. 

9 5. Fermented 
Foods 

1 Microbial Foods – Baker’s Yeast. 
Slide presentations, 
debates. 

9 6. Enzyme 
Biotechnology 

1 Industrially important enzyme (amylase). 
Slide presentations, 
group discussions. 

10 5. Fermented 
Foods 

1 Single cell proteins (SCP) Eg:- Spirulina. 
Slide presentations, 
debates. 

10 
6. Enzyme 
Biotechnology 

1 
Industrially important enzyme (acid 
phosphatase). 

Slide presentations, 
debates. 

11 
5. Fermented 
Foods 

1 
Single cell proteins (SCP) Eg:- Spirulina, 
Single cell Oils (SCO) Eg:- Polyunsaturated 

Slide presentations, 
group discussions. 



fatty acids (PUFAs). 

11 6. Enzyme 
Biotechnology 

1 
Industrially important enzyme (alkaline 
phosphatase). 

Slide presentations, 
debates. 

12 
5. Fermented 
Foods 

1 
Single cell Oils (SCO) Eg:- Polyunsaturated 
fatty acids (PUFAs) 

Slide presentations, 
debates. 

12 
6. Enzyme 
Biotechnology 

1 
Applications   of   industrial   enzymes in 
food industry. 

Slide presentations, 
group discussions. 

13 
6. Enzyme 
Biotechnology 

1 
Applications   of   industrial   enzymes in 
pharmaceutical industry. 

Slide presentations, 
group discussions. 

13 6. Enzyme 
Biotechnology 

1 
Applications   of   industrial   enzymes in 
detergent industry. 

Slide presentations, 
group discussions. 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours. 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester IV 

Course name: Medical Biotechnology, Bioethics & Biosafety Theory 
Total Teaching Hours: 52/ Credits: 4/ Teacher: 02 

Week Module Hours Topic Activity 
1 1.Methods of 

DNA assay 
and DNA 
profiling 

2 Methods of DNA assay (DNA 
probes, Nucleic acid hybridization), 
Karyotype analysis, FISH, CGH, 
familial relationships (Mitochondrial 
DNA-Maternal lineage), applications 

Slide 
presentation 

1 2.Detection 
and diagnosis 
of 
 Human 
disorders 

2 General introduction to 
Biochemical disorders, Immune 
disorders and Genetic disorders, 
Parental diagnosis of inborn 
errors of metabolism.  

Poster making 

2 1.Methods of 
DNA assay 
and DNA 
profiling 

2 DNA fingerprinting (RFLPs, 
SNPs, methodologies of 
genotyping –RAPD, AFLP and 
SNP typing-molecular beacons, 
OLA), 

Group 
discussion 

2 1.Methods of 
DNA assay 
and DNA 
profiling 

2 Familial relationships 
(Mitochondrial DNA-maternal 
lineage), applications 

Quiz 

3 2.Detection 
and diagnosis 
of 
Human 
disorders 

2 Probes for diagnosis of infectious 
diseases (AIDS and HPV) 

Video 
Presentation 

3 2.Detection 
and diagnosis 
of 
Human 
disorders 

2 Diagnosis of genetic diseases 
(Cystic fibrosis, sickle cell 
anaemia, diabetes) 

Case study 

4 5.Biosafety 2 Biosafety regulations for labs, green 
house, field trials, biosafety 
committees, Ethical issues associated 
with GM food, Labelling of GM food 
and GM crops 

Research 
paper 
discussion 

4 5.Biosafety 2 Good Manufacturing Practices 
(GMP) and Good Lab Practices 
(GLP) 

Quiz 

5 3.Regenerative 
Medicine, 
Medical 
Products and 
Gene Therapy 

2 Cell and Tissue transplantation 
(importance of HLA typing, tests-
Micro cytotoxicity and MLR, 
examples for cell and tissue 
transplantations-pancreatic cells, 
kidney, bone marrow) 

Test 



5 3. Regenerative 
medicine, 
Medical 
products and 
Gene therapy 

2 Tissue engineering(scaffolds and 
cells-SCLP, materials for 
scaffolds), Stem cell technology 
(adult and embryonic stem cells) 

Presentation 

6 3. Regenerative 
medicine, 
Medical 
products and 
Gene therapy 
 

3 Medical products-Human protein 
replacements(Insulin, Factor 
VIII),Therapeutic agents (TPA, 
Interferons) through recombinant 
production, Artificial blood 
introduction to gene therapy-Ex 
vivo gene therapy (ADA, familial 
hypercholesterolemia), In vivo 
Gene therapy (cancer), Antigen 
and anti-sense therapy (cancer) 

Assignment 

6 4.NanoBiotec
hnology 

1 Introduction to Nano 
Biotechnology, Drug designing and 
delivery using Microspheres and 
nanoparticles 

Research 
paper 
discussion 

7 5.Biosafety 3 Overview of legal, social, economic, 
health and environmental impacts of 
biotechnology research. 

Overview 
Chart 

7 5.Biosafety 1 Guidelines for research in 
transgenic organisms, Importance of 
Public education in transgenic 
technology research, animal 
containment and categories of 
invasiveness 

Research 
paper 
discussion 

8 5.Biosafety 3 Hazardous materials used in 
biotechnology-handling and 
disposal, Radiation safety measures. 

Assignment 

8 6.Intellectual 
property rights 

2 Forms of IPRs, Patenting and the 
procedures involved in the 
applications for patents and granting 
of the patent 

Research 
paper 
discussion 

9 6.Intellectual 
property rights 

2 Patent search, patent cooperation 
treaty (PCT).Examples of patents in 
Biotechnology, plant  breeder’s 

rights 

Guideline 
reference 
collection 

9 7.Bioethics in 
Diagnosis and 
therapeutics 

2 Importance of detection of pre-
symptomatic disease in health care, 
Prenatal diagnosis and its ethical 
implications, 

Poster 

10 7.Bioethics in 
Diagnosis and 
Therapeutics 

2 Fetal sex determination and its 
implications in India. Ethical 
issues in stem cell research, 

Test 

 



**Due to CIA week additional classes will be scheduled to make up for the teaching hours 

 

Signature of the Faculty Member      Signature of HOD 



Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester IV 

Course Name: Bioprocess Engineering & Enzyme Technology Theory 
Total Teaching Hours: 45/ Credits: 3/ Teacher: 02 

Week Module Hours Topic Activity 
1 1.Introduction to 

Bioprocess 
Engineering,  
Media and 
sterilization 

2 Concept of Bioprocess 
engineering. 
Isolation and improvement of 
industrially important strains. 
Sterilization of medium, air and 
fermenters. 

Group 
Discussion 

1 5.Introduction to 
enzymology,  
Isolation and assay 
of enzymes 

1 Enzyme nomenclature & 
classification.  
 

Chart 

2 1.Introduction to 
Bioprocess 
Engineering,  
Media and 
sterilization 

2 Design of fermentation media, 
inoculum development. 
Thermal death kinetics 

Designing 
experiments 

2 5.Introduction to 
enzymology,  
Isolation and assay 
of enzymes 

1 Properties of enzymes- active 
site and specificity of enzymes.  
 

Poster 

3 2.Fermenters 2 Design of fermentor. 
Criteria for ideal fermenter 
aeration, agitation, valves, 
baffles, heat exchanges.  

Poster 

3 5.Introduction to 
enzymology,  
Isolation and assay 
of enzymes 

1 Extraction and  purification of 
enzyme 

Chart 

3 5.Introduction to 
enzymology,  
Isolation and assay 
of enzymes 

1 Principle of enzymatic analysis Quiz 

4 2.Fermenters 2 Types of Fermenter– tower 
fermenter, cylindro-conical 
vessels, air –lift fermenter, deep-
jet fermenter, the cyclone 
column.  

Assignment 

4 6.Theories of 
enzyme catalysis,  
Co enzymes and co 
factors 

1 Mechanism of acid-base & 
electrostatic catalysis. 

Quiz 

5 2.Fermenters 2 Animal cell culture fermenter-
stirred fermenter, hollow fiber 
chambers, packed glass bead 

Test 



reactors.  
Membrane bioreactors & cell 
immobilization techniques. 

5 6.Theories of 
enzyme catalysis,  
Co enzymes and co 
factors 

1 Mechanism of covalent catalysis 
& Isozymes 

Assignment 

5 6.Theories of 
enzyme catalysis,  
Co enzymes and co 
factors 

1 Reactions catalyzed by 
ribonuclease enzymes  

Test 

6 3.Types of 
fermentation 
processes 

2 Submerged, surface and solid 
substrate fermentation.  
Batch fermentation & 
continuous fermentation. 

Quiz 

6 6.Theories of 
enzyme catalysis,  
Co enzymes and co 
factors 

1 Mechanism of action of co-
enzymes (NAD+). 
 

Poster 

7 3.Types of 
fermentation 
processes 

2 Kinetics of fermentation 
processes. Online acquisition of 
bioprocess control. 

Case study 

7 3.Types of 
fermentation 
processes 

1 Use of computers in bioprocess 
control systems 

Test 

7 6.Theories of 
enzyme catalysis,  
Co enzymes and co 
factors 

1 Mechanism of action of 
metalloenzymes. 

Quiz 

8 4.Upstream and 
Downstream 
processing 

2 Scale- up and scale- down 
process  
Separation of cells: foam 
separation, flocculation 

Poster 

8 4.Upstream and 
Downstream 
processing 

1 Filtration & centrifugation. Assignment 

8 6.Theories of 
enzyme catalysis,  
Co enzymes and co 
factors 

1 Mechanism of action of 
monomeric enzymes (serine 
protease). 

Assignment 

9 4.Upstream and 
Downstream 
processing 

2 Cell lysis methods: physical and 
chemical methods.  
Large scale separation 
techniques - distillation, 
chromatography & 
crystallization. 

Group 
Discussion 

9 6.Theories of 
enzyme catalysis,  

1 Mechanism of action of 
oligomeric enzyme (LDH). 

Quiz 



Co enzymes and co 
factors 

10 4.Upstream and 
Downstream 
processing 

2 Membrane filtration, ultra-
filtration, reverse osmosis, spray 
drying, drum drying, freeze 
drying. 

Chart 

10 4.Upstream and 
Downstream 
processing 

1 Biosensors-construction and 
application 

Case study 

10 8.Enzyme inhibitors 1 Reversible and irreversible 
inhibitions  
 

Poster 

11 7.Enzyme Kinetics 2 Kinetics of single substrate 
enzyme catalyzed reactions: 
Michaelis – Menton equation. 

Quiz 

11 8.Enzyme inhibitors 1 Competitive inhibition. Designing 
experiments 

11 8.Enzyme inhibitors 1 Uncompetitive inhibition. Designing 
experiments 

12 7.Enzyme Kinetics 2 Line weaver –burk plot, Eadee-
Hofstee and Hanes plot. 
Kinetics of multi substrate 
enzyme catalyzed reactions – 
ping-pong bi-bi mechanism. 

Test 

12 8.Enzyme inhibitors 1 Non-competitive inhibition. Analytical 
problems 

13 7.Enzyme Kinetics 2 Random order mechanism, 
compulsory order mechanism.   
Steady state kinetics 

Designing 
experiments 

13 8.Enzyme inhibitors 1 Mixed inhibition, allosteric 
inhibition. 

Analytical 
problems 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester IV 

Course Name: Bioprocess Engineering & Enzyme Technology Practical 
Total Teaching Hours: 54/ Credits: 2/ Teacher: 01 

Week Module Hours Topic Activity 
1  1. Production of 

citric acid 
    4 Production of citric acid 

from Aspergillus niger  
PDB and A. 
niger 

2 1. Estimation of 
citric acid 

    4 Estimation of citric acid 
from Aspergillus niger 

Filtrate and 
NaOH titration 

3 2. Estimation of 
citric acid from 
fruit juices 

    4 Estimation of citric acid 
from fruit juices (fresh 
juice and packed juice) 

Juices and NaOH 
titration 

4 3. Alcohol 
production 

    4 Production of alcohol 
from wine  

Different fruits 

5 3. Alcohol 
Estimation 

    4 Estimation of alcohol 
using Cerric Ammonium 
Nitrate 

Wine And CAN 

6 4. Submerged 
fermentation 

    4 Media preparation NM with 
different 
carbohydrate 
source 

7 4. Submerged 
fermentation 

    4 Inoculation of yeast in 
different environmental 
condition and submerged 
fermentation 

Yeast and its 
optimizing 
parameters 

8 4. Submerged 
fermentation 

    4 Estimation of glucose 
from submerged 
fermentation 

Biochemical 
analysis of 
glucose 

9 5. Isolation  of  
enzyme    

    4 Isolation  of  amylase and  
urease   

Ragi and green 
gram 

10 6. Effects of 
different 
parameters on 
enzyme activity 

    4 Effect of  enzyme 
concentration , substrate 
concentration, 
temperature  and pH on 
amylase enzyme activity 
and Vmax and Km 
determination   

Absorbance 
analysis and 
calculation 

11 6. Effects of 
different 
parameters on 
enzyme activity 

    4 Effect of  enzyme 
concentration , substrate 
concentration, 
temperature  and pH on 
urease enzyme activity 
and Vmax and Km 
determination   

Absorbance 
analysis and 
calculation 

12 Immobilization of 
enzyme 

4 Effect of  Immobilization 
of enzyme on amylase 
and urease enzyme 
activity 

Sodium alginate, 
CaCl2, and  
biochemical 
calculations 



13 Pre-final exam 2 Pre-final Practical exam  As part of CIA 
14 ESE Practical 

exam  
4  End semester assessment 

exam 
Performance and 
viva 

 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester IV 

Course name: Clinical Biotechnology Theory 
Total Teaching Hours: 52/ Credits: 4/ Teacher: 02 

Week Module Hours Topic Activity 
1 1.Introduction to 

Clinical 
Biotechnology 

2 Brief introduction to diseases 
investigations and solutions. 

Slide Presentation 

1 2.Representative 
diseases of 
Bacteria, Viruses, 
Fungi, Protozoa 

2 Bacteria: Representative diseases 
to be studied in detail are -
typhoid, tuberculosis. 

Poster making 

2 2.Representative
diseases of 
Bacteria, 
Viruses, Fungi, 
Protozoa 

2 Viruses: Representative diseases 
to be studied in detail are –viral 
hepatitis, AIDS and viral cancers. 

Group  discussion 

2 3. Investigation 
of epidemics 

2 Methods of culturing and 
assaying: bacterial –serial 
dilutions direct and indirect count 
methods, 

Quiz 

3 2.Representative
diseases of 
Bacteria, Viruses, 
Fungi, 
Protozoa 

2 Fungi: Diseases to be taken up 
in following categories: 
superficial, subcutaneous, 
mycoses. Protozoa: Diseases to 
be discussed are -amoebiasis, 
toxoplasmosis 

Video 
Presentation 

3 3. Investigation 
of epidemics 

2 Viral plaque assay, and 
parasitic assay –sero 
diagnostic methods 

Demonstration 

4 4. Stem Cell 
Biology 

2 Types of stem cells , Molecular 
basis of Pluripotentency, Stem 
cell niches, Stem cell renewal, 

Research 
paper 
discussion 

4 5.Identifying 
human disease  
Genes 

3 General gene therapy strategies, Case study 

5 4. Stem Cell 
Biology 

2 Cell cycle regulators in 
stem cells Applications- 
Neurons Stem Cells and Potential 
Therapies with specific 
application in Spinal cord injury. 

Test 

5 5.Identifying 
human disease 
genes 

2 Targeted inhibition of gene 
expression. 

Slide 
Presentation 

6 4. Stem Cell 
Biology 

2 Stem Cell Therapy in  
Cardio myocyte 
Regeneration in Heart 
Disease 

Assignment 



6 5.Identifying 
human disease 
genes 

2 Targeted mutation correction Slide 
presentation 

7 6.Genetherapy,G
ene blocking 
therapies and 
Gene 
Replacement 
therapy 

3 Gene therapy for non-inheritable 
diseases with one example. 

Video 
presentation of 
clinical models 

7 6.Gene therapy, 
Gene blocking 
therapies and 
Gene 
Replacement 
therapy 

3 Gene Knock outs ,Gene 
disruption-p53 

Research 
paper 
discussion 

8 6.Gene therapy, 
Gene blocking  
therapies and 
Gene 
Replacement 
therapy 

3 Adenovirus, Naked DNA or 
direct injection or particle 
bombardment (with one example 
each) 

Assignment 

8 6.Gene therapy, 
Gene blocking 
therapies and 
Gene 
Replacement 
therapy 

3 Prion diseases and effective gene 
therapy 

Research 
paper 
discussion 

9 7.Controversial 
issues in medical 
genetics 

3 In vitro fertilization, Prenatal 
sexing 

Case study 

9 6.Gene therapy, 
Gene blocking 
therapies and 
Gene 
Replacement 
therapy 

1 In-utero fetal gene therapy Poster making 

10 7.Controversial 
issues in medical 
genetics 

2 Surrogate therapy, Germline 
gene therapy 

Quiz 

10 7.Controversial 
issues in medical 
genetics 

2 Human transgenesis, Genetic 
counseling 

Debate 

 

 

 



**Due to CIA week additional classes will be scheduled to make up for the teaching hours 

 

Signature of the Faculty Member       Signature of HOD 

 

 
 

  



Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester IV 

Course name: Clinical Biotechnology Tutorial 
Total Teaching Hours: 25/ Credits: 1/ Teacher: 01 

Week Module Hours Topic Activity 
1 1.Introduction to 

Clinical 
Biotechnology 

  2 Brief introduction to diseases, 
investigations and solutions. 

Group discussion 

2 2.Representative 
diseases of 
Bacteria, 
Viruses, Fungi, 
Protozoa 

2 Bacteria: Representative 
diseases to be studied in detail 
are -typhoid, tuberculosis. 
Viruses: Representative diseases 
to be studied in detail are-viral 
hepatitis, AIDS and viral 
cancers. Fungi: Diseases to be 
taken up in following categories: 
superficial, subcutaneous, 
mycoses. Protozoa: Diseases to 
be discussed are- 
amoebiasis, toxoplasmosis. 

Chart 
Demonstration 

3 3. Investigation 
of epidemics 

2 Methods of culturing and 
assaying: bacterial -serial 
dilutions direct and indirect 
count methods, viral plaque 
assay, and parasitic assay– 
Serodiagnostic methods 

Pictionary 

4 4.Stem Cell 
Biology 

2 Types of stem cells, Molecular 
basis of Pluripotentency, Stem 
cell niches, Stem cell renewal, 
Cell cycle regulators in stem 
cells Applications-Neurons Stem 
Cells and Potential Therapies 
with specific application in 
Spinal cord injury. Stem Cell 
Therapy in Cardiomyocyte 
Regeneration in Heart Disease 

Debate 

5 5.Identifying 
human disease 
genes 

2 General gene therapy strategies, 
Targeted mutation correction, 
Targeted inhibition of gene 
expression. 

Poster making 

6 6.Genetherapy,
Gene blocking 
therapies and 
Gene 
replacement 
therapy 

2 Gene therapy for non-
inheritable diseases with one 
example. Gene Knockouts, 
Gene disruption-p53 
Adenovirus, Naked DNA or 
direct injection or particle 
bombardment (with one 
example each), In-utero fetal 

Video 
presentation 



gene therapy. Prion diseases 
and effective gene therapy 

7 7.Controversial 
issues in medical 
genetics 

2 In vitro fertilization, Prenatal 
sexing, Surrogate therapy, 
Germline gene therapy, Human 
transgenesis, Genetic counseling 

Literature survey 

 

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester IV 

 Course name: Cancer Biology Theory 
Total Teaching Hours: 52 /Credits: 4/ Teacher: 02 

Week Module Hours Topic Activity 
 

1 
 

 
 
 
 
 

1.Fundamentals 
of Cancer 
Biology 

5 Regulation of Cell cycle, Mutations 
that cause changes in signal molecules, 
effects on receptor. 

Introduction to the subject 
with current developments 

2 5 Signal switches, tumor suppressor 
genes, Modulation of cell cycle-in 
cancer. 

Concept building with 
videos and lecture  

3 3 Different forms of cancers, Diet and 
cancer, Telomerases and their role in 
cancer. 

Poster submission 
followed by detailed 

discussion. 
 

4  
 

2.Principles of 
Carcinogenesis 

5 Chemical Carcinogenesis, Metabolism 
of Carcinogenesis, Natural History of 
Carcinogenesis 

Concept building with 
videos and lecture 

5 5 Targets of Chemical Carcinogenesis, 
Principles of Physical Carcinogenesis, 
X-Ray radiation – Mechanism of 
radiation Carcinogenesis. 

Brief presentation of the 
concept by the students 

followed by detailed 
discussion. 

 
6  

3. Molecular 
Cell Biology of 

Cancer 

3 Oncogenes,Oncogenes/proto-
oncogenes activity, Identification of 
Oncogenes,  

Introduction to the topic 
with animated videos 

2 Retroviruses and Oncogenes, DNA 
viruses and cancer. 

 Lectures to Cultivate 
critical thinking. 

 
7 
 

 
4.Oncogenic 

Growth 
factors/growth 

factor receptors 

3 Detection of Oncogenes, Growth factor 
and Growth factor receptors. 

Group discussion and 
Concept building  

8 2 Related signal molecules that are 
Oncogenes. Growth factors related to 
transformations. 

Interactive lectures 
followed by presentation 
by the students. 
   

9  
 
 

5.Principles of 
Cancer 

Metastasis 

2 Clinical significances of invasion, 
heterogeneity of metastatic phenotype,  

Concept development with 
Visual Aids 
 

10 
 

3 Metastatic cascade, Basement 
membrane disruption 

 Lectures followed by 
Think-pair-share activities 
 



1 Three step theory of invasion, 
Proteinases and tumor cell invasion 

Concept Maturation with 
emphasis on application  
 

11  
6.New 

Molecules for 
Cancer 

Therapy 
 

4 Different forms of therapy, 
Chemotherapy, Radiation Therapy,  

 Case studies and Concept 
building 

12 2 Detection of Cancers, Prediction of 
aggressiveness of Cancer 

Interactive lectures with 
group discussion among 
students about different 

case studies 
13 2 Advances in Cancer detection. 

     

**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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Mount Carmel College, Autonomous, Bengaluru - 560001 
Teaching Plan for 2025-26, MSc Biotechnology, Semester IV 

Course name: Cancer Biology Tutorial 
Total Teaching Hours: 25 /Credits: 1/ Teacher: 01 

Week Module Hours Topic Activity 
1 
 

 
1.Fundamenta
ls of Cancer 
Biology 

2 Regulation of Cell cycle, Mutations that cause 
changes in signal molecules, effects on receptor. 

Poster presentation 

2 2 Signal switches, tumor suppressor genes, 
Modulation of cell cycle-in cancer. 

Poster presentation 

3 2 Different forms of cancers, Diet and cancer, 
Telomerases and their role in cancer. 
 

Poster presentation 

4  
 

2.Principles of 
Carcinogenesi
s 

2 Chemical Carcinogenesis, Metabolism of 
Carcinogenesis, Natural History of 
Carcinogenesis 

 
Group discussion on 
different types of 
carcinogens – under 
current lifestyle 
pattern 
 

5 2 Targets of Chemical Carcinogenesis, Principles 
of Physical Carcinogenesis, X-Ray radiation – 
Mechanism of radiation Carcinogenesis. 

6  
3. Molecular 
Cell Biology 
of Cancer 
 

2 Oncogenes, Oncogenes/proto oncogenes 
activity, Identification of Oncogenes,  

Case studies on 
different virus 
mediated cancer  2 Retroviruses and Oncogenes, DNA viruses and 

cancer. 

7 
 

 
4.Oncogenic 
Growth 
factors/growt
h factor 
receptors 

2 Detection of Oncogenes, Growth factor and 
Growth factor receptors. 

  
Case studies of 
different types of 
cancer and their causes 

8 2 Related signal molecules that are Oncogenes. 
Growth factors related to transformations. 

9  
 
 

5.Principles of 
Cancer 
Metastasis 

2 Clinical significances of invasion, heterogeneity 
of metastatic phenotype, Metastatic cascade, 
Basement membrane disruption 

 Paper presentation on 
current research on 
related topics 

10 
 

2 Three step theory of invasion, Proteinases and 
tumor cell invasion 

11  
6.New 

Molecules for 
Cancer 

Therapy 
 

2 Different forms of therapy, Chemotherapy, 
Radiation Therapy, Detection of Cancers, 
Prediction of aggressiveness of Cancer,  

 
Cancer awareness 
drive on campus  

12  Advances in Cancer detection. 

 

 

 



**Due to CIA week additional classes will be scheduled to make up for the teaching hours 
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