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Mount Carmel College, Autonomous, Bengaluru - 560001

Teaching Plan for 2025-26

Single Major Biotechnology

BSc Semester |

Course Name: Cell Biology
Total Teaching Hours: 60 /Credits: 4/ Teacher: 02

WEEK MODULE Hours TOPIC ACTIVITY
1  [1.Cell as a Basic Unit of Living 2 Concept, Development Lecture+ Slide
Systems and Surface Architecture and Scope of cell presentation
biology. Historical
perspectives.
1 2. Cell Organelles 2 Structure and functions | Lecture+ discussion
of cell organelles —
Endoplasmic reticulum,
2 [1. Cell as a Basic Unit of Living 2 Discovery of cell, the Lecture+ Slide
Systems and Surface Architecture Cell Theory presentation
discussion
2 . Cell Organelles 2 Golgi complex, Lecture+ video+ Quiz
3 [L. Cell as a Basic Unit of Living 2 Ultrastructure of a Sketch & Label
Systems and Surface Architecture eukaryotic cell- (plant Eukaryotic Cells
and animal cells) +Video Presentation
3 2. Cell Organelles 2 Lysosomes, Lecture+ Sketch &
Label + lysosomal
storage disorders
4 |1. Cell as a Basic Unit of Living 2 Structural organization | Lecture+Research
Systems and Surface Architecture of paper
Plasma membrane discussion+MCQs
4 2. Cell Organelles 2 Peroxisomes Sketch+Quiz
5 [1. Cell as a Basic Unit of Living 2 functions of plasma Lecture+Test
Systems and Surface Architecture membrane
5 2 Mitochondria, Presentation+ Sketch &
2. Cell Organelles Label
6 [1. Cell as a Basic Unit of Living 2 functions of plasma Assignment
Systems and Surface Architecture membrane
6 2. Cell Organelles 2 Chloroplast, Vacuole, | Model based study

Ribosomes




7 Nuclear envelope with Research paper

2. Cell Organelles nuclear pore complex discussion
Nucleus

7 R.Cell Organelles Full unit test MCQs/Flash cards

8 [1. Cell as a Basic Unit of Living cell wall structure of Assignment
Systems and Surface Architecture eukaryote

8 [2. Cell Organelles Nuclear envelope with | Model based study

nuclear pore complex

8  [3.Cell Motility and Cytoskeletal Microtubules, Animation+ Guideline
Structure microfilaments reading

9 [l Cell as a Basic Unit of Living cell wall functions of Poster
Systems and Surface Architecture eukaryote

9  [3.Cell Motility and Cytoskeletal intermediate filaments. | Slide Presentation
Structure Molecular Motors:

Kinesin, dynein and
myosin.
10 4.Chromosomes Structure and Poster making
Organization

10  [3.Cell Motility and Cytoskeletal Cilia and Flagella. Group discussion
Structure (Ultra-structure)

11  @4.Chromosomes Multiple strands Quiz

11 [3.Cell Motility and Cytoskeletal physiology of ciliary | Video Presentation
Structure movement

12 4.Chromosomes single strand and Demonstration

nucleosome model.

12 [3.Cell Motility and Cytoskeletal sliding filament Research paper
Structure hypothesis discussion

12 5.Cell Division Cell cycle Slide Presentation

13 4.Chromosomes Special types of Quiz

chromosomes: polytene
13 5.Cell Division Mitosis and Meiosis Slide Presentation
13 @4.Chromosomes lamp brush Slide Presentation
chromosomes
14 5.Cell Division Mitosis Slide Presentation
14 5.Cell Division Cyclins & CDKs, Lecture + Chart Making

Checkpoints (G1/S and
G2/M)




15 5.Cell Division 2 Cell death: Senescence, Lecture + Case
Necrosis, Apoptosis Discussion
(Intrinsic & Extrinsic)
15 |Revision & Final Assessment 1 Full syllabus review and Q&A + Discussion
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
Single Major Biotechnology

B.Sc. Semester |

Course Name: CELL BIOLOGY _PRACTICAL
Total Teaching Hours: 30 /Credits: 1/ Teacher: 02

WEEK MODULE HOURS TOPIC ACTIVITY
1 [1. Microscopy 3 1. Basics of Microscopy — Exercise focuses on how to
principle and instrumentation. develop a working

knowledge of the
Microscope and its use

2 2. Cell count by 3 2. RBC /WBClyeast cell count by | Identify the number of cells
haemocytometer haemocytometer present in the given 1ml
sample
3  [B.Mitosis 3 1. Study of stages in mitosis in Using onion root tip

onion root tip squash

4  4.Meiosis 3 2. Study of stages in meiosis in Using onion flower bud

grasshopper testes/onion or Rhoeo

flower buds
5  5.Buccal smear 3 3. Buccal smear - Barr bodies Using cheek cells
6 6. Mitochondria 3 4. Vital staining of Mitochondria Using Janus green
staining
7 [7. Chloroplast 3 7. Chloroplast isolation and Using Spinach leaves
observation observation
8 8. Chlorophyll 3 8. Determination of chlorophyll Using Spinach leaves
content
9  |Prefinals 3 Prefinal practical exam As part of CIA
10  |ESE Practical 3 End Semester Exam Performance

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

L;.\'Q':O. )
'\Id&/i ,/[/irw/zz‘/v-'
Signature of the Faculty Member Signature of HOD




Mount Carmel College, Autonomous, Bengaluru - 560001

Teaching Plan for 2025-26

BSc Biotechnology Single Major, SEP, Semester |

Course Name: BIOCHEMISTRY

Total Teaching Hours: 60 /Credits: 4/ Teachers: 02

WEEK MODULE HOURS TOPIC ACTIVITY
1. Fundamentals of Introduction — Biomolecules, Cellular andSlide and  video
1 . . 2 . . ) X
Biochemistry chemical basis of life. presentations.
Classification, Monosaccharides - structure Slide gnd video
1 2. Carbohydrates 2 presentations, lab
of aldoses and ketoses. :
experiments.
1. Fundamentals of Bioenergetics, Laws of ThermodynamicsSIIOIe gnd video
2 Biochemistry 2 and their relevance to Biology presentations, - group
' discussions.
Ring structure and conformations of sugars, Slide  and  video
2 [2. Carbohydrates 2 mutarotation, anomers, epimers and :
. presentations.
enantiomers.
1 Eundamentals of I—_hgh_ energy cpmpounds ar_1d their|Slide gnd video
3 . . 2 significance, Unique properties  andjpresentations, group
Biochemistry SO . ¢
ionization of water. discussions.
Chemical reactions, Formation ofSlide and video
3 2. Carbohydrates 2 disaccharides- reducing and non-reducingjpresentations, group
disaccharides. discussions.
1. Fundamentals of Weak interactions in aqueous systems, Slide z_md video
4 . ) 2 presentations, group
Biochemistry buffers. . .
discussions.
Polysaccharides — homo- and hetero-|Slide and video
4 2. Carbohydrates 2 polysaccharides, structural and storage|presentations, lab
polysaccharides. experiments.
5 1. Fundamentals of 2 \Water as a reactant in agueous environment, S::adsgntat?gr?s vrlglso
Biochemistry Metabolism: Catabolism and Anabolism. S ; - group
iscussions.
5 b. Carbohydrates 5 Metabolism: _ Glycolysis and|Slide gnd video
gluconeogenesis. presentations.
1. Fundamentals of Photosynthesis: Photosynthetic pigments, Slide gnd video
6 . . 2 . - L presentations, group
Biochemistry light reaction and dark reaction in plants. . .
discussions.
6 2. Carbohydrates 2 Kreb’s cycle and oxidative phosphorylation. Slide gnd video
presentations.
Amino acids- Definition, classification
. (based on R group, nutritional requirements,|Slide  and  video
7 3. Proteins 2 . . L .
ketogenicity and aminogenicity) and|presentations.
structure.
s Slide and  video
7 W Lipids 5 Types of_ lipids: Simple, Complex andpresentations, lab
derived with examples. .
experiments.
Physico-chemical properties of amino acids:|.,. .
8 3. Proteins 2 amphoteric molecules, zwitter ions andSIIOIe gnd video
X L presentations.
isoelectric point.




Structure and function of Phospholipids,Slide and  video
8 1. Lipids steroids and triglycerides with 1 examplepresentations, group
each. discussions.
Proteins: Peptide bond, Types of protein|Slide and video
9 3. Proteins structure: primary, secondary, tertiary andlpresentations, group
quaternary. discussions.
9 U Lipids Biological importance of lipids. Slide and  video
-H1P Metabolism: beta-oxidation of palmitic acid. [presentations.
. Structure and function of globular proteins Slide z_md video
10 3. Proteins . - - presentations, group
(globulin) and fibrous proteins (collagen). i .
iscussions.
10 5. Nucleic acids and Structures of purines and pyrimidines,Slide and  video
Hormones nucleosides, nucleotides in DNA and RNA. |presentations.
Biologically  important  peptides “ISlide  and  video
11 3. Proteins Chaperor_1es. Ge”efa' aspects of _protein presentations, group
' degradation and amino acid metabolism and i . ’
iscussions.
urea cycle.
5. Nucleic acids and Types of DNA and RNA' De novo. aMSIide and video
11 H salvage pathways of purine and pyrimidine X
ormones . presentations.
synthesis.
Introduction, nomenclature and|Slide and  video
12 6. Enzymes classification, activity, specific activity, presentations, group
activation energy and transition state. discussions.
Classification of hormones based on Slide  and  video
5. Nucleic acids and chemical nature and mechanism of action. :
12 . presentations, group
Hormones Structure and functions of Glucagon and}. .
. . discussions.
Epinephrine.
Factors influencing enzyme activity, and
13 I6. Enzvmes enzyme kinetics. Coenzymes and their[Slide and video
- Enzy functions (reactions involving NAD) and|presentations.
metallo-enzymes (RUBISCO).
Enzyme inhibition - Irreversible and
reversible (competitive, non-competitive|.,. .
and uncompetitive inhibition, with an[> ¢ and - video
13 6. Enzymes . presentations, group
example for each), Zymogens (trypsinogen), disCUSSions

Isozymes (LDH) and their clinical

significance).

**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

BSc Biotechnology Single Major, SEP, Semester |

Course Name: BIOCHEMISTRY LAB

Total Teaching Hours: 30 /Credits: 1/ Teachers: 02

WEEK MODULE HOURS TOPIC ACTIVITY
Quantitative estimation of
To estimate monosaccharidesiamount of sugars in the
1 f1. DNS method 3 by DNS method given samples using DNS
assay.
_ _ _ Quantitative estimation of
2 2. Lowry’s method 3 To estimate proteins by Bluretamount of protein in the
method given  samples  using
Lowry’s assay.
. - Quantitative estimation of
3 B.Acid Value 3 Eoi dSeSt'mate acid value ofiti i ™in the given lipid
P sample
4 U TLC 3 To identify amino acid using|Separation of amino acids
' Thin Layer Chromatography |using TLC.
5. Paper To separate plant pigments bySeParation  of -~ plant
> Chromatography 3 Paper Chromatograph pigments  using - paper
P grapny chromatography.
. - . Quantitative estimation of
6 |6. Acid Base titration 3 ;I'to tf_stlmate ascorbic acid bythe amount of ascorbic acid
Itration in orange or lemon juice.
. . . |pH that gives turbidity will
7 |7. Isoelectric point 3 Tginteg??azﬁnthe Isoelectric be considered as the
P isoelectric point.
Repetition of any
Repetition of any experiments experiments for students (in
8  |Repeat 3 P y exp case they have missed or
for students. .
have not obtained
satisfactory results).
9 Prefinals practical 3 |prefinals practical exam Prefinals practical exam
exam P ' conducted as part of CIA.
10  |[ESE practical 3 ESE practical. ESE practical performance

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

BSc Biotechnology Single Major, SEP, Semester |1

Course Name: MICROBIOLOGY

Total Teaching Hours: 60 /Credits: 4/ Teachers: 02

WEEK MODULE Hours TOPIC ACTIVITY
1 1.Microscopy 2 PPrinciples and applications of Compound  |Lecture and Video
Microscope

1 2.Microbiological 2 [Culture Media: Components of media, Lecture
techniques and natural and synthetic media, chemically
sterilization defined media, complex media, selective,

differential, indicator, enriched and
enrichment media
2 1.Microscopy 2 [Numerical aperture and Resolving power, (Lecture and Video
Dark field microscope, Phase contrast
microscope

2 2.Microbiological 2 |Pure culture techniques: Serial dilution and |Lecture and Video
techniques and plating methods, Cultivation, maintenance plus practical
sterilization and preservation, and stocking of pure

cultures

3 1.Microscopy 2  |Dark field microscope, Phase contrast Lecture and Video

microscope

3 2.Microbiological 2 [Cultivation of anaerobic bacteria, Principles |Lecture and Video
techniques and of staining (simple, structural and
sterilization differential)

4 2.Microbiological 2 |Definition of terms - sterilization, Lecture and
techniques and disinfectant, antiseptic, sanitizer, germicide, practical
sterilization and microbicidal, microbiostatic and

antimicrobial agents.

4 2.Microbiological 2 |Physical methods: dry and moist-heat, Lecture and Video
techniques and Boiling, Pasteurization, Fractional
sterilization sterilization;

5 2.Microbiological 2 [Tyndallization, Filtration, Ionizing (y rays) Lecture
techniques and and non-ionizing radiation (UV)
sterilization

5 3. Microbial taxonomy, 2 [Classification based on form, cell surface  |Lecture and Video
growth, Microbial and nutritional types
Evolution and Diversity

6 2.Microbiological 2 Chemical methods: Alcohols, aldehydes, Lecture and
techniques and phenols, halogens, metallic salts, practical
sterilization Quaternary ammonium compounds and

sterilizing gases.

6 3. Microbial taxonomy, 2 Classification based on form, cell surface Lecture

growth, Microbial and nutritional types.
Evolution and Diversity
6 4.Antimicrobial agents 2 Modes of action with an example for each: Lecture and

Inhibitors of nucleic acid synthesis

practical




(Rifampin)
7  WA.Antimicrobial agents 2 [Inhibitors of cell wall synthesis Lecture and Video
(Cephalosporins); Inhibitors of cell
membrane function (Polymyxin B);
Inhibitors of protein synthesis
(Tetracyclines)

7 3. Microbial taxonomy, 2 Growth curve Lecture
growth, Microbial
Evolution and Diversity

8 4.Antimicrobial agents 2 Inhibitors of metabolism (Trimethoprim). Lecture video

IAntifungal agents: Mechanism of action of
\Amphotericin B, Antiviral agents:
Mechanism of action of Amantadine,

8 3. Microbial taxonomy, 2 [Thermophiles, psychrophiles, halophiles, Lecture and case
growth, Microbial acidiphiles, and alkaliphiles study
Evolution and Diversity

9 4.Antimicrobial agents 2 |Antibiotic sensitivity testing methods: MIC Lecture

9 4.Antimicrobial agents 2 |Disc and Agar well diffusion techniques and Case study

Etest

10  P3. Microbial taxonomy, 2 Quorum sensing and signaling with Case study
growth, Microbial examples
Evolution and Diversity

10  4.Antimicrobial agents 2 |Antibiotic resistance, MDR Lecture

11  |4.Antimicrobial agents 2 |Antibiotic resistance, MDR Case study

11  [5. Bacterial genetics 2 [Transformation Case study and

video

12 4.Antimicrobial agents 2 |Agar well diffusion techniques and Etest Case study

12 6. Introduction to 2 [Baltimore classification, Morphology and Chart
Virology, Mycology and Structure of viruses
Parasitology

13 5. Bacterial genetics 2 |Conjugation and Transduction Chart

13 6. Introduction to 2 |Life cycle of lambda phage (lytic and Chart and PPT
Virology, Mycology and lysogenic), Viral diseases.

Parasitology

14  |6. Introduction to 2 |Fungal classification with an example for PPT and Chart
Virology, Mycology and each, Plasmodium life cycle and malaria
Parasitology

12 REVISION 4  [REVISION PPT

**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

BSc Biotechnology Single Major, SEP, Semester |11

Course Name: MICROBIOLOGY PRACTICALS

Total Teaching Hours: 30 /Credits: 1/ Teachers: 02

WEEK | MODULE |Hours TOPIC ACTIVITY
Interactive teaching
Preparation of culture media for pessions, explanatlpn and
1 3 . . preparation of different
bacteria and fungi. )
types of bacterial culture
1. Preparation media.
of cult}lr ¢ Interactive teaching
media Inoculation of different bacteria and|sessions, explanation
) 3 fungi in respective culture media andjabout microbial cultures
observation of bacterial culture growthjand inoculation of]
using various plating techniques. different microbial
cultures.
Interactive teaching
sessions, group
Isolation of bacteria and fungi from dlscussml_ls, ;Xplanatlon
3 3 . : about microbial culture
soil, water and air. .
techniques and
2. Isolation of preparation .of microbial
bacteria and growth media.
fungi Sterilization of microbial
growth media, sample
4 3 Isolation of bacteria and fungi from|collection from different
soil, water and air. sources, microbial culture
and observation after
incubation.
5 3. Temporary | 3 Study of  Rhizopus,  Penicillium Inter‘actlve teachmg
temporary mounts. sessions, explanation
mounts of . . .
. . _ about microbial staining
6 microorganis 3 [Study of Aspergillus using temporarytechniques and
ms mounts. performance of staining.
Interactive teaching
5. Colon sessions, explanation
’ v Colony characteristics study of bacteriajabout bacterial colony
7 characteristic | 3 4 P
. from air exposure plates. characteristics and group
of bacteria . )
discussions about these
characteristics.
] 3 Staining techniques: Bacteria— Gram’s|Interactive teaching
. and Negative staining. sessions, explanation
6. Staining . o
techniques — . —about bacterial staining
9 q 3 Staining Feghmques: Bacteria- types and performance of]
Endospore staining. staining.
. Bacterial cell motility - hanging drop |[Real time visuals of]
7. Bacterial . . . .
10 o 3 technique bacterial motility using
cell motility . :
any motile bacteria
8.Biochemical i i . Overview of diagnostic
11 3 Biochemical Tests — IMViC, Starch licati f
Tests ) ’ application o
hydrolysis, Catalase test, Gelatin microbiology using




hydrolysis biochemical analysis
12 Prefinals Prefinal practical exam As part of CIA
13 |ESE Practical End Semester Exam Performance

**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
BSc Biotechnology Single Major, SEP, Semester 11
Course Name: Discipline Specific Course GENETICS
Total Teaching Hours: 60 /Credits: 4/ Teachers: 02

Week Module Hours Topic Activity
1 142 249 inggvioo(genetlcs Storytelling timeline +
. monohybrid cross
Dominance
Segregation &
Independent Mendel chart + Fowl
2 2+3 2+2 Assortment + comb pattern
Dihybrid Ratio illustration
Deviations
Epistasis (9:3:4, . .
3 3+4 2+2 15:3: 1) +(Intr0 to Genet%c rqtlo pu;zles *
. Mutation intro video
Mutation Types
Gene Interactions
(13:3,9:7,15:1) + .
4 344 249 Lethal & Eatlo-based plroblems
Conditional casc exampies
Mutants
Multiple Alleles
(Skin, Blood) +
5 344 249 SomaFic Vs Blooq typ@ng chart.+
Germinal, classification exercise
Gain/Loss
Mutants
Maternal
Inheritance + Organelle inheritance
6 3+4 2+2 Mutation map + recap
Detection discussion
Methods
Test & Back Punnett squares +
7 2+3 2+2 Crosses + Sex- Pedigree analysis
linked Inheritance
Incomplete & Co-
dominance + .
8 2+3 2+2 Chromosome Human .tralt.s derpo *
interactive timeline
Theory of
Inheritance
Mutation Review
9 4+2 2+2 + Mendel’s Law | Review + quick MCQs
Wrap-up
Complementation Fill-in chart + group
10 1+4 2+2 Tests + Mutant .
Types Wrap-up questions
Recap of
1 349 249 Extensigns & Match-the-rat-io +
Interactions + allele comparison
Alleles Summary
Review of
Mutation
12 4+3 2+2 Concepts + MCQs + Pedigree quiz
Maternal/Sex-
linked Inheritance
Case Study-based
Practice Student worksheets +
13 All 2+2 (Mendelian + presentations
Non-Mendelian)




Model Theory Written test + peer
14 All 2+2 Exam (Sectioned) | evaluation

Full Revision & Oral Q&A, buzz
15 All 2+2 Viva Voce Prep round, flashcards

A

Signature of the Faculty Member

Sk

Signature of HOD




Mount Carmel College, Autonomous, Bengaluru - 560001
Teaching Plan for 2025-26

BSc Biotechnology Single Major, SEP, Semester 11

Course Name: Discipline Specific Course GENETICS PRACTICALS

Total Teaching Hours: 30 /Credits: 1/ Teachers: 02

Week Module Hours Topic Activity
Preparation of food
Culturing and media, setting up
1 Module 1 3 Maintenance of culture bottles,
Drosophila discussion on life
cycle
Observation of Observgtlon of
Sexual adult ﬂ1§s under
2 Module 2 3 . . stereomicroscope,
Dimorphism in . i 1
Drosophila identifying male
vs. female
Dissection, slide
Mounting of Sex prepargtlon, .
3 Module 3 3 Comb in gggggﬁf using
Drosophila observation under
microscope
Observation and
Study of comparison of
4 Module 4 3 Drosophila body colour, wing,
Mutants and eye mutants
with wild type
Blood grouping via
ABO Blood agglutination test
5 Module 5 3 Group System in | (demo/simulation),
Humans recording
observations
Solving genetic
Monohybrid cross problems,
6 Module 6 3 Cross — Genetic | Punnett square
Problems practice, ratio
calculation
Advanced cross
. . problems, epistasis
7 Module 6 3 Dihybrid Cross — | 11 . 4 ction,
Genetic Problems .
phenotype ratio
analysis
Colchicine
Induction of treatment, root tip
8 Module 7 3 Polyploidy in squash preparation,
Allium cepa microscopy of
mitotic cells
Cell collection,
Buccal Smear & | staining (aceto-
9 Module 8 3 Barr Body orcein/Giemsa),
Observation microscopy for
Barr body
10 All Modules 3 Viva, Record,
Exam
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Mount Carmel College, Autonomous, Bengaluru - 560001
Teaching Plan for 2025-26
BSc Biotechnology Single Major, SEP, Semester 111

Course Name: Discipline Specific Course MOLECULAR BIOLOGY
Total Teaching Hours: 60 /Credits: 4/ Teacher: 2

Week Module Hours Topic Activity
DNA/RNA as genetic Lecture. diagram
| 142 242 material + Genome ceture, dlagraims,
. genome comparison
organization
+
) L4+2 249 Cen‘tral Dogma Conc'ept maps, codf)n
Genetic code, wobble exercises, Presentation
3 116 249 DNA replication Experiment demo, operon
models + Lac operon breakdown
4 346 249 Enzymes in replication Flowchart,.operon
+ Trp and Gal operons comparison
5 447 42 Transcrip‘Fion basics + | Flow diagrams, 'mutation
Mutation types case studies
RNA ing + )
processglg Diagrams, cause-effect
6 4+7 2+2 Mutagenesis .
) charts, Presentation
mechanisms
Translation basics +
Role-play, DNA/RNA
7 5+1 2+2 T f RNA/DNA .
ypes o MCQs Presentation
recap
. .. Translation animation,
Elongation/termination .
8 5+2 2+2 : codon practice,
+ Genetic code recap )
Presentation
Replication wrap-up + . .
R h
9 3+7 2+2 DNA repair cpaill mee amsm,
. flowcharts, Presentation
mechanisms
— n - -
10 446 249 Splicing typ‘es Work‘sheets, 1nter'flctlve
Operon review quiz, Presentation
1 547 249 Translation final steps Dlagra@s, scenarlo-b.ased
+ SOS response questions, Presentation
12 1-3 4 DNA-related revision Group quiz, flashcards
13 45 4 Transcription and Summary sheets, MCQ,
Translation revision Presentation
14 6.7 4 Operon and DNA Matching activities, chart
repair recap review, Presentation
I iz + final Full qui -1
15 All Modules 4 ntegrate'd qul.z na u qulz', Peer ed
clarifications revision
D
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Mount Carmel College, Autonomous, Bengaluru - 560001
Teaching Plan for 2025-26

BSc Biotechnology Single Major, SEP, Semester 111
Course Name: Discipline Specific Course MOLECULAR BIOLOGY
PRACTICALS
Total Teaching Hours: 30 /Credits: 1/ Teacher: 2

WEEK MODULE Hours TOPIC ACTIVITY
) ) Molarity, N lity, )
Biochemical o"arfly, Notma 1 4 Calculation problems,
1 . 3 %, Stock & Working ,
Calculations . solution prep demo
Solutions
DPA (Diphenylami DNA estimation fi
) Estimation of DNA 3 (Diphenylamine) estimation from
Method sample, colorimetry
o ) RNA tification fi
3 Estimation of RNA 3 Orcinol Method dquantiticalion ot
plant extract
N . . Colour reaction and
4 Estimation of Protein 3 Biuret Method
absorbance measurement
From Extraction, lysis
5 DNA Isolation 3 liver/cauliflower/cheek SO SIS,
precipitation
cells
6 Agarose Gel 3 Separation of DNA Gel casting, loading,
Electrophoresis fragments electrophoresis run
7 DNA Purity and 3 Spectrophotometric Use of spectrophotometer,
Quantification Analysis A260/A280 ratio
2 Protein Purity 3 Spectrophotometric Standard curve plotting,
Determination Analysis absorbance analysis
Prefinal Practical Studen'ts perform any [-2
9 3 Internal Assessment experiments and answer
Exam .
questions
i ity Patt let includi
10 Final Practical Exam 3 University Pattern Complete exam including

Practical Exam

viva and record review
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Mount Carmel College, Autonomous, Bengaluru - 560001

Teaching Plan for 2025-26

Single Major BSc 11l Semester, SEP

Course Name: Environmental Biotechnology

Total Teaching Hours: 60/Credits: 4/ Teacher: 02

WEEK MODULE Hours TOPIC ACTIVITY
1  [l.Introduction 2 Definition, concepts, Slide Presentation
scope of Environmental
Biotechnology
1  2.Bioenergy, Conventional fuels 2 Fossil fuels as energy Poster making
and Biofuels source and their impact
on environment
2 [1.Introduction 3 Integrated approach and| Group discussion
market for
environmental
biotechnology; hazards
of environmental
engineering
2  R.Bioenergy, Conventional fuels 1 Biomass as source of Quiz
and Biofuels bioenergy
3 [L.Introduction 2 Principles of Video Presentation
environmental risk
assessment
3 [2.Bioenergy, Conventional fuels 1 Biofuels from waste: Demonstration
and Biofuels
4 [1.Introduction 2 Applications of Research paper
biotechnology in discussion
environmental aspects
4  [2.Bioenergy, Conventional fuels 1 Modern fuels and their Quiz
and Biofuels environmental impact
5 [LIntroduction 1 Environmental Test
significance of
genetically modified
microbes, plants and
animals
5  [2.Bioenergy, Conventional fuels 2 Types of biomass — Presentation

plant, animal and




and Biofuels

microbial biomass

6 3. Biodegradation and Types of pollutants Assignment
Bioremediation
6 [2.Bioenergy, Conventional fuels Methods and processes | Model based study
and Biofuels for utilization of waste
for Production of
biofuels
7 3. Biodegradation and Microbial treatment of Chart
Bioremediation waste water (sewage of
industrial effluent)-
aerobic and anaerobic
methods
7 R.Bioenergy, Conventional fuels (bioethanol & biodiesel) Research paper
and Biofuels discussion
8  W.Biodiversity conservation and Biodiversity in India, Assignment
Environmental laws and Conservation of
India’s biodiversity.
8 [3. Biodegradation and Solid waste and Model based study
Bioremediation management;
Bioremediation—
concepts and types (in-
situ and ex-situ)
8  @.Biodiversity conservation and Endangered, Threatened| Guideline reading
Environmental laws and extinct species of
the world
9  W.Biodiversity conservation and approaches for Poster
Environmental laws environmental
protection, IUCN — role
in environmental
protection,
9 [3. Biodegradation and Bioremediation of toxic| Slide Presentation
Bioremediation metal ions— biosorption
and bioaccumulation
10  4.Biodiversity conservation and The Environment Poster making
Environmental laws Protection Act, 1986,
The Biodiversity Rules,
2004,
10 3. Biodegradation and Microbial Group discussion

Bioremediation

bioremediation of
pesticides and




Xenobiotic compounds,
Phytoremediation-
concepts and application
10  |5.Biotechnology tools for Bioindicators Presentation
Environmental Monitoring
11  4.Biodiversity conservation and Current Practices in Assignment
Environmental laws conservation
11  |5.Biotechnology tools for Biomarkers Video Presentation
Environmental Monitoring
11  5.Biotechnology tools for Biosensors Test
Environmental Monitoring
12 4.Biodiversity conservation and In situ and ex situ Demonstration
Environmental laws conservation
12  |5.Biotechnology tools for Biomonitoring, Biofilms|  Research paper
Environmental Monitoring discussion
13  |5.Biotechnology tools for Biofiltration Quiz
Environmental Monitoring
13  |5.Biotechnology tools for Bioscrubbing, Test
Environmental Monitoring biopulping

**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

Single Major BSc 11l Semester, SEP

Course Name: Environmental Biotechnology

PRACTICALS

Total Teaching Hours: 30 /Credits: 1/ Teacher: 1

WEEK

MODULE

Hours

TOPIC

ACTIVITY

1

3

Calculation of Total Dissolved Solids (TDS) of
water sample

Collection of water
samples and filtration

1

Calculation of Total Dissolved Solids (TDS) of
water sample

Calculation of the
weight of the sample

Calculation of BOD of water sample

Collection f water
samples and calculation
of BOD

Calculation of COD of water sample

Collection f water
samples and calculation
of COD

Bacterial Examination of Water by MPN Method

Preparation of serial

dilutions of a sample
and inoculation into

broth media

Bacterial Examination of Water by MPN Method

multi-step assay
consisting of
presumptive, confirmed
and completed phases

Determination of total organic matter in soil

Collection of soil
samples and evaluation
of total organic matter

Microbial degradation of hydrocarbons

Collection of crude oil
and degradation studies
by using
microorganisms

Case study — acid rain

Research paper
discussion and slide
presentation

10

impact of agriculture on environment

Research paper
discussion and slide

presentation

Signature of the Faculty Member

Signature of HOD




Mount Carmel College, Autonomous, Bengaluru - 560001

Teaching Plan for 2025-26

111 Semester, SEP,

Single Major, Biotechnology

Course Name: Analytical Techniques
Total Teaching Hours: 60 /Credits: 4/ Teacher: 02

WEEK | MODULE Hours TOPIC ACTIVITY
1 3 Carbohydrates (soluble carbohydrates from Interactive lectures
Isolation and plant material) with animated
Purification of videos
2  |Biomolecule 5 Lipids (from algae) Interactive lectures
Alkaloids (from plants), Proteins (in detail) with Group
discussion
3 4 Homogenisation- Methods for lysis of plant, | Lectures with
animal cells. Discussion on
current research
4 6 Fractional Purification- Salt precipitation, Concept
_ organic solvent precipitation, Isoelectric development with
Partial precipitation, Centrifugation techniques- Visual Aids
purlflca_ltlon and Principles, instrumentation and applications
separation
5 4 Types of centrifugations- density gradient Interactive lectures
centrifugation, isopycnic and rate zonal with video
centrifugation, Ultra centrifugation, freeze presentations by the
drying students based on
their understanding
6 5 Radioactivity, decay laws, radio isotopes, half- | lectures with
- life, Measurement and assay of radio activity. animated videos
Radioisotopes and concept
techniques mapping
7 5  |Applications of radioisotopes in biological Discussion of
sciences. Non-radioactive labels problems based on
the topic and short
presentation by
students on
different
applications
8 4 Basic principles: Adsorption, Interactive lectures
and Quiz
chromatography, Partition chromatography,
) Planar chromatography: Paper and TLC
Chromatographic
g [echniques Column chromatography: Gel filtration, lon | Lectures to Cultivate
6 critical thinking.




exchange and Affinity Chromatography, GLC
ad HPLC, Applications of chromatography.

Concept mapping

10 Electromagnetic radiation and interaction with | Concept
matter, Changes in absorption spectra. development and
Instrumentation, mechanism and Applications quick quiz in class
of UV and visible spectrophotometer,

11 /Atomic absorption spectroscopy and Spectro Interactive lectures
Spectrophotometr fluorimetry, Principles, instrumentation, with animated
icand methods and applications of electrophoresis. videos
electrophoretic (Poly acrylamide — native and SDS
techniques

12 /Agarose gel electrophoresis), Pulse field gel Discussion of

electrophoresis and Isoelectric focusing. application on
current research
connecting the
practical classes for
better
understanding

13  |Advanced Bio Cryo-electron microscopy, X-ray Concept

analytic tools

crystallography,

NMR, Mass spectroscopy

development about
the instrumentation
& Discussion on the
experimental
applications of the
techniques

e
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Mount Carmel College, Autonomous, Bengaluru - 560001

Teaching Plan for 2025-26

111 Semester, SEP,

Single Major, Biotechnology

Course Name: Analytical Techniques Practical
Total Teaching Hours: 30 /Credits: 1/ Teacher: 2

|

Signature of the Faculty Member

WEEK MODULE HOURS [TOPIC ACTIVITY
1. Protein purification from 3 Extraction and Explanation of the
green gram precipitation of protein | experiment and preparation
of relevant reagents

2. Protein purification from 3 Extraction and Tissue homogenization and

green gram precipitation of protein | protein precipitation

3. 3 Protein estimation

Protein estimation of Standard curve of protein

partially purified proteins (BSA) plotting the extracted

by Biuret method protein as unknown for
estimation

4. Differential centrifugation 3 Differential Cell lysis, followed by

to isolate nuclei and centrifugation to isolate centrifugation to separate
mitochondria and staining cell organelle and staining
cell organelle ST
for visualization
5. Density gradient 3 | Density gradient Making a glucose gradient
centrlfugatlop with centrifugation
sucrose gradlent.

6. 3 Separation of different
molecular weight molecules
using glucose gradient

7. Determination of Km and 3 Determination of Performing the experiment

Vmax of amylase. enzyme Vmax and Km

8. 3 Calculations

0. Identify fatty acid/ Lipids 3 | TLC Performing the TLC using

by TLC fatty acid as sample

10. Prefinal 3 Internal Assessments - | Performing 2 experiments

Prefinal with record submission
I1. ESE 3 Final assessment As per the University pattern
R

Signature of HOD




Mount Carmel College, Autonomous, Bengaluru - 01

Teaching Plan for 2025-26

Single Major Biotechnology BSc-SEP

Semester 111: Elective Course

Course Name: Cellular and Molecular Diagnostics
Total Teaching Hours: 30 /Credits: 2/ Teacher: 2

WEEK MODULE Hours TOPIC ACTIVITY
1  [L.iIntroduction to Molecular 2 |Central dogma and its [Slide presentation
Diagnostics diagnostic relevance
2 Biomarkers: types |Lecture and video
2 [L.Introduction to Molecular 2 significance in Group discussion
Diagnostics diagnostics
2 Molecular Basis of | Research paper
Diseases: Types of discussion
genetic mutations and
3 [L.Introduction to Molecular 2 molecular Research paper
Diagnostics pathogenesis discussion
2.Cellular and Genetic Basis of Chromosomal Group discussion
Diseases abnormalities and
2 syndrome
4 2. Cellular and Genetic Basis of 2 | Basics of oncogenes, (Lecture and video
Diseases
2 [tumor suppressor and |Slide presentation
cell progression
5 . Cellular and Genetic Basis of 2 [Cell cycle Group discussion
Diseases dysregulation
2 |Apoptosis in disease  [Lecture and video
state
6 3. Molecular techniques in 2 Nucleic acid
Diagnostics extraction Demonstration
(DNA/RNA)
2 qPCR, Lecture and video
Immunofluorescence
7 3. Molecular techniques in 2 |FISH, Flow cytometry Lecture
Diagnostics
2 Microarrays, LAMP |Slide presentation
8 [3. Molecular techniques in 2 Special Karyotyping |Lecture and video
Diagnostics (SKY)
9 4. Disease specific molecular 2 Infectious disease: | Group discussion
diagnostics HIV, Tuberculosis,
COVID 19
2 Cancer Diagnostics- [Lecture and video

HER 2, BRCA




10 4. Disease specific molecular 2 Liquid biopsy Lecture and video
diagnostics

2 Genetic Disease: | Group discussion
Thalassemia, Cystic
fibrosis

11 4. Disease specific molecular 2 [Sickel cell anemia, Group discussion
diagnostics Neurological and
metabolic disorder:
PKU and Alzheimer’s

12 5. Quality Control, Ethics,and | 2 Ethical issues in | Group discussion

future Trends in Diagnostics genetic testing, patient

consent and data
privacy

2 Introduction to Indian Lecture
quality standards

13  j5.Quality Control, Ethics, and 2 |INABL, ICMR, Lecture
future Trends in Diagnostics guidelines, CDSCO,

NABH,

2 lemerging trends in Al Lecture
based diagnostics,
point of care testing

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

AL DL
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Mount Carmel College, Autonomous, Bengaluru-

560001

Teaching Plan for 2025-26
Semester 1V, SEP

Course Name: Genetic Engineering
Total Teaching Hours: 60/Credits: 4/ Teacher:?2

WEEK | MODULE| Hours TOPIC ACTIVITY
Definition aims and objectives of
1 2 recombinant DNA technology, Gene PPT, Discussions
cloning and animal cloning
1 Genomic DNA isolation from bacteria, .
2 1 liver tissue and plant source Practical, PPT
2 1 Plasmid DNA isolation from bacteria Practical, PPT
RNA isolation from bacteria and animal .
2 1 tissue with trizol reagent PPT, Videos
Methods for quality check of isolated
5 2 1 genetic material Practical performance
Enzymes involved in r-DNA techniques
3 2 —Nucleases (Exo and Restriction Endo PPT, activity, videos
nucleases)
3 1 DNA Ligase, DNA Polymerases, PPT, Videos
3 3 1 Taq Polymerase, Reverse Transcriptase, PPT, Discussions
Different types of vectors — Cloning . . i
4 2 \Vectors PPT, Videos, Discussions
3 1 Linkers and Adapters and their Use PPT, Videos, Discussions
Homo Polymer Tails and terminal . . i
4 3 1 transferase PPT, Videos, Discussions
4 2 Plasmid pBR322 , pUC vector PPT, Video, Illustration
4 1 Module 3 and 4 assessment MCQs/ Quiz
5 5 1 Introduction of DNA |ntc_> Bacterial Cells PPT. Discussions
(transformation)
Introduction of DNA into Mammalian . .
S 2 cells (transfection) PPT, Discussions
5 2 Microinjection ,Microprojectile PPT, Animation
Comparison discussion,
6 4 2 Phage based Vectors(lambda) PPT, Animation
4 2 Cosmids, applications PPT, Discussions , Comparison
discussion
! 5 2 Electroporation, Liposome- Fusion PPT, Animation

methods




5 2 Selection process for transformed cells, PPT, Discussions
Direct selection
8 4 2 Phagemids (pBluescript) PPT, Discussions
5 1 Blue and white selection PPT, Discussions
9 5 1 Insertional inactivation PPT, Discussions
4 2 Expression vectors (pET) PPT, Discussions
Practical demonstration, PPT,
6 1 SDS- PAGE Discussions
10 6 2 Blotting Techniques PPT, Discussions
4 1 Cassette Vectors (rfA) PPT, Discussions
11 . . — Practical demonstration, PPT,
6 2 Blotting Techniques applications DiscUSSIoNs
4 1 Shuttle Vectors (pPIC), applications PPT, Discussions
Blotting techniques and vectors .
5and 6 1 assessment Quiz/Flash cards
12 DNA sequencing — Maxam Gilbert . .
6 1 method PPT, Discussions
4 3 Artificial chromosomes YAC PPT, Discussions
13 4 2 Plant vectors (Ti plasmid) PPT, Discussions
6 2 Sanger Sequencing Next gen sequencing PPT, Discussions
5 9 PCR Practical demonstration, PPT,
14 Discussions
6 2 Gene editing tools (Crispr Cas) PPT, Discussions
15 Expression of Cloned Gene in E.coli . .
! 2 Eg. Insulin ,Growth hormone PPT, Discussions
Animal vectors (Animal Viruses) eg: . .
4 1 retroviruses, SV40 PPT, Discussions
1-7 1 Full module assessment Test, discussion, Q & A session

**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

BSc Biotechnology Single Major, SEP, Semester 1V

Course Name: GENETIC ENGINEERING_PRACTICAL
Total Teaching Hours: 30 /Credits: 1/ Teacher: 02

WEEK MODULE HRS TOPIC ACTIVITY
Methods of isolating
. DNA & RNA from ; Isolation of genomic DNA Bacterial inoculum used for isolating
bacteria cells and animal from Bacteria genomic DNA
tissue
Methods of isolating
) DNA & RNA from ; Isolation of genomic DNA Plant source such as cauliflower used
bacteria cells and animal from plant for isolating genomic DNA
tissue
Methods of gene transfer Bacterial competent cell Making bacterial cells able to take up
3 and screening of clones 3 preparation foreign DNA — competency
Tools of -DNA Restriction Digestion of Using enzymes to fragment DNA at
4 Technology 3 DNA specific sites
Techniques in genetic Running the fragmented DNA on a
5 engineering 3 | Agarose gel electrophoresis gel to examine the size of the
fragments
Techniques in genetic Purity check after agarose gel Checking the purity/ contamination
° engineering ’ electrophoresis in the isolated DNA
Methods of gene transfer Bacterial transformation and Transforming bacterial cells with
7 and screening of clones 3 screening of clones by plasmids containing antibiotic
antibiotic resistance resistance gene
o Techniql-Jes in- genetic 3 |SDS _ PAGE analysis of BSA Running the prot(-ain BSA on
engineering polyacrylamide gel
9 3 Prefinal practical exam As part of CIA
10 3 End Semester Exam Performance

**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
BSc Biotechnology Single Major, SEP, Semester IV
Course Name: Industrial Biotechnology
Theory Total Teaching Hours: 60/
Credits: 4/ Teacher: 2

WEEK | MODULE HOURS | TOPIC ACTIVITY

1 1. Fermentation 2 Historical overview of Group

industrial fermentation process | Discussion
- traditional and modern and chart
Biotechnology. Industrial

Fermentation- microorganisms

1 2. Downstream 2 Removal of microbial cells: Poster and
processing of Filtration Quiz
fermentation

2 1. Fermentation 2 Mode of operation (Batch, Analytical

continuous and fed-batch). problems
Fermentation media

2 2. Downstream 2 Removal of microbial cells: | Posterand
processing of Centrifugation Quiz
fermentation

3 1. Fermentation 2 Basic design of a fermenter, | Model

agitators and aerators and | making
baffles.

3 2. Downstream 2 Cell disruption- physical and Quiz and
processing of chemical methods discussion
fermentation

4 1. Fermentation 2 Types of fermenters- tower Model

fermenter, air-lift fermenter making

4 2. Downstream 2 Chromatography, Membrane Case studies
processing of processes.
fermentation

5 3. Production of 2 Alcoholic beverages (beer & Designing
Primary metabolites wine) experiments

5 2. Downstream 2 Drying and Crystallization Group
processing of discussion
fermentation and chart

6 4. Production of 2 Microbial foods: Single cell Designing
Enzymes and other proteins (SCP) eg: spirulina experiments
biproducts

6 3. Production of 2 Production of citric acid Designing
Primary metabolites experiments

7 4. Production of 2 Microbial foods: Single cell Case studies
Enzymes and other Oils (SCO) eg: polyunsaturated | and
biproducts fatty acids (PUFAS) designing

experiments

7 3. Production of 2 Production of lactic acid Designing
Primary metabolites experiments




8 4. Production of Microbial foods: cheese Designing
Enzymes and other Bio preservative: Nisin experiments
biproducts

8 3. Production of Production of acetic acid Designing
Primary metabolites experiments

9 4. Production of Immobilization of enzymes: Poster and
Enzymes and other methods and matrix chart
byproducts

9 3. Production of Production of glutamic acid Designing
Primary metabolites experiments

10 4. Production of Application of enzymes in Group
Enzymes and other food, pharmaceutical, detergent | discussion
biproducts industries

10 3. Production of Production of tryptophan Case studies
Primary metabolites

11 5. Production of Production processes for Analytical
Secondary various classes of secondary problems
metabolites and metabolites:
modern antibiotics_penicillin
Biotechnology
products

11 4. Production of Production ~ of  industrial | Postersand
Enzymes and other enzymes (proteases & | quiz
biproducts amylases)

12 5. Production of Production of recombinant Case studies
Secondary vaccines (Hepatitis B vaccine, | and
metabolites and cholera vaccine). Analytical
modern problems
Biotechnology
products

12 5. Production of Production processes for Case studies
Secondary various classes of secondary and
metabolites and metabolites: Analytical
modern antibiotics_streptomycin problems
Biotechnology
products

13 4. Production of Biopolymers (xanthangum & | Designing
Enzymes and other PHB) experiments
biproducts

13 5. Production of Production of recombinant Designing
Secondary proteins having therapeutic and | experiments
metabolites and diagnostic applications :
modern insulin
Biotechnology
products

14 5. Production of Production processes for Designing
Secondary various classes of secondary experiments

metabolites and
modern
Biotechnology
products

metabolites: vitamins (Vit B12
and Vit B2)

and
analytical
problems




14 4. Production of 2 Biofertilizer Posters
Enzymes and other
biproducts
15 5. Production of 2 Production of recombinant Designing
Secondary proteins having therapeutic and | experiments
metabolites and diagnostic applications: human
modern growth hormone
Biotechnology
products
1-5 2 Full module assessment Q&A
discussion,
test
**Due to CIA week additional classes will be scheduled to make up for the teaching

hours

Ny D
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Mount Carmel College, Autonomous, Bengaluru-01

Teaching Plan for 2025-26

BSc Biotechnology Single Major, SEP, Semester 1V

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

WEEK | MODULE HOURS | TOPIC ACTIVITY
1 1.Extraction of 3 Extraction of Citric acid from | PDB broth and
Citric acid Aspergillus niger inoculation
2 2.Wine 3 Preparing the raw materials Anaerobic
production and initiation of fermentation | fermentation
3 4.Submerged 3 Media preparation, NM with
fermentation Inoculation of yeast in different
using Yeast different environmental carbohydrate
condition and submerged Source
fermentation Yeast and its
optimizing
parameters
4 4.Submerged 3 Estimation of glucose from Biochemical
fermentation submerged fermentation analysis of
using Yeast glucose
5 1.Estimation of 3 Estimation of citric acid in NaOH titration
citric acid extract
6 3.Estimation of 3 Estimation of alcohol using Specific gravity
alcohol specific gravity method analysis
7 5.Extraction of 3 Extraction of amylase Extraction from
enzyme enzyme and estimation of fungi and
enzyme activity absorbance
analysis and
calculation
8 5.Immobilization 3 Immobilization of amylase Sodium alginate,
of enzyme enzyme CaCl2, and
biochemical
calculations
9 6.Mushroom 3 Preparation of substratum and | Paddy straw bed
Cultivation inoculation preparation and
spawn
inoculation
10 6.Mushroom 3 Harvesting the mushroom and | Harvesting and
Cultivation decontamination of the decontamination
substratum

**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

BSc Biotechnology Single Major, SEP, Semester 1V

Course Name: FOOD BIOTECHNOLOGY

Total Teaching Hours: 60/Credits: 4/ Teachers: 02

WEEK MODULE HOURS TOPIC ACTIVITY
1. Food Biotechnology !:ood B_lotec_hnol_ogy - Definition, _ _
1 land  Relevance  of 2 introduction, historical background. Slide presentations,
. Food Biotechnology - scope andgroup discussions.
Fermentation -
importance.
1 2._ Enzyme in Food 2 Enzyme Technology - Production ofSIi de presentations.
Biotechnology enzymes — Amylase, Protease.
Fermentation Technology - origin,
1. Food Biotechnology scope and development of fermented|_ . .
Slide presentations,
2 jand  Relevance off 2 products. : i
. . . group discussions.
Fermentation Primary feed stock, raw materials and
conversions.
2 2._ Enzyme in Food 2 Production of enzymes — Lipase, Slide presentations.
Biotechnology Lactase.
1. Food Biotechnology Slide resentations
3 jand  Relevance off 2 Fermented food and microbial starters. _ pre '
. group discussions.
Fermentation
. i — i li ions.
>, Enzyme in Food Production of enzymes Pectinases. Slide presentations
3 . 2 Use of enzymes in food and beverage
Biotechnology .
industry.
1. Food Biotechnology Commercial potential, Food Slide presentations.
4 jand  Relevance off 2 fermentation industries, their magnitude,
Fermentation R & D innovations.
4 3 . l.’roductlt.)n of 2 SCP, SCO: substrates, nutritional value. Slide presentations
microbial protein
5 3. Production of| 2 SCP, SCO: substrates, nutritional value,|Slide presentations.
microbial protein harvesting.
Sampling techniques, Theory and
5 4. Advanced techniques 5 practice of chemical methods of foodSlide presentations,
of food analysis analysis for determination of foodgroup discussions.
composition.
6 3. Production of 9 Mushroom culture. Slide presentations
microbial protein Different types of mushrooms. P '
Sampling techniques, Theory and
4. Advanced techniques practice of chemical methods of food[Slide presentations,
6 . 2 . . . X
of food analysis analysis for determination of foodgroup discussions.
composition.
4. Advanced techniques Theory and practice of physwa mf:thods _ _
7 . 2 of food analysis for determination of|Slide presentations.
of food analysis e
food composition.
7 5. Food additives 2 Pigments in food, food flavors.
8 4. Advanced techniques 5 Regulatory bodies — FSSAI and Slide presentations.

of food analysis

HACCP.




Slide presentations,

8 [5. Food additives Food additives and toxicants. group discussions,
assignments.
Natural sweeteners and  artificial
9 5. Food additives sweeteners and their role in controllingSlide presentations.
diseases and deficiencies.
Microbial growth pattern.

9 6. Food Microbiology Microbial examination of food. Slide presentations

and Food Preservation Microorganisms in  natural  food '
products.
Natural sweeteners and  artificial Slide presentations,

10 5. Food additives sweeteners and their role in controlling|group discussions,

diseases and deficiencies. assignments.
. . Types of microorganism normall
10 6. Food Mlcmb“.)logy as?())ciated with food - mold, yeast an?j/SIide presentations.
and Food Preservation .
bacteria.
11 5. Food additives Nutraceuticals and Functional Foods. :::)(Lep dis Cupsrs?(s)igfatlons,
. . Biochemical changes caused by micro-
11 gn dl;?(::::i Pﬁ;?:ig‘g::;gy organisms, deterioration of various types|Slide presentations.
of food product.
7. Application of Food  fermentation —  alcoholic
12 |biotechnology in food beverages, cheese making. Slide presentations.
industries Fermented soya-based foods, vinegar.
Factors determining shelf life, Food
preservation using irradiation, food
. . preservation using irradiation heat, High|_ . .
12 gn dli«“(:::)czl Pll\'/ilscel;‘(i’l:t(i)(l)(:lgy pressure processing, ultrasound in food S::)?Jep dis Cu;;rsei(s)(re]r;tatlons,
technology, natural preservatives. '
Standards for different foods. Food
borne intoxicants and mycotoxins.
. Acidulants — citric acid, lactic acid,
7. Application of L . .

13 |iotechnology in food ta_rtarl(_: acid. o _ o Slide _ presentations,
. . Vitamins — Vitamin, riboflavin, vitaminigroup discussions.
industries

B12.
Amino acids — lysine, methionine,
7. Application of glutamate.
13  |piotechnology in food Sweetners — glucose syrup, High{Slide presentations.

industries

Fructose Corn Syrup (HFCS), invert

sugar.

**Due to CIA week additional classes will be scheduled to make up for the teaching hours.
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B.Sc. BIOTECHNOLOGY
SINGLE MAJOR
(NEP)



Mount Carmel College, Autonomous,

Bengaluru - 560001

Teaching Plan for 2025-26; Semester- V., NEP

Course Name: Discipline Specific Course Immunology Total Teaching

Hours: 60 /Credits: 3/Teacher: 2

Week Module Hours Topic Activity
Innate vs Adaptive Immunity + Antigen Flowcharts, case
1 1+2 2+2 Properties discussions
Immune Organs and Cells + Immunoglobulin | Diagrams, flashcards,
2 1+2 2+2 Classes quiz
Antibody Reactions (agglutination, Lab demo, discussion
3 2+5 2+2 precipitation) + Type | Hypersensitivity of symptoms
4 1+5 2+2 Hematopoiesis + Type Il Hypersensitivity Diagram + case studies
. . . Real-world examples
5 2+4 2+2 Epitopes, Haptens + Autoimmune Diseases (Diabetes, MG), video
MHC Organization + Types Il & IV Concept map +
6 3+5 2+2 Hypersensitivity flowcharts
Antigen Processing/Presentation + Immune Peer presentation,
7 3+4 2+2 Deficiency (AIDS) article-based review
B cells/T cells/Macrophages wrap-up +
8 1 (wrap) +2 2+2 Antibody Affinity/Cross-Reactivity Summary MCQs
SCID & Post-COVID Immune Dysregulation | Discussion + analogy
9 4+5 2+2 + Symptoms Summary charts
MHC Application in Graft Rejection + Video + MCQ-based
10 3 +2 (wrap) 2+2 Antigen Review revision
Hypersensitivity recap + Long COVID, Comparative table +
11 5 (wrap) + 4 2+2 Immune Balance quiz
. . ) Concept recall games,
12 Review (1-2) 4 Immunity & Antibody Concepts mock Qs
13 Review (3-4) 4 MHC, Autoimmunity, Immunodeficiencies Flashcards, group quiz
. e . L Role-play,
14 Review (5) 4 Hypersensitivity & Cross-topic Application problemsolving
Internal i i Test + feedback
15 Assessment 4 Internal Test or Practical/Viva discussion

sl
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Mount Carmel College, Autonomous,

Bengaluru - 560001

Teaching Plan for 2025-26; Semester- V., NEP

Course Name: Discipline Specific Course Immunology PRACTICALS
Total Teaching Hours: 30 /Credits: 2/ Teacher: 2

Week Module Hours Topic Activity
1 Blood Group Identification 3 ABO and Rh Slide agglutination, interpretation of
blood typing results
2 Radial Immuno-Diffusion 3 Antigen Preparation of gel, loading antigen,
quantification measurement of ring diameter
3 Ouchterlony Double 3 Antigenantibody | Setting up wells, observing patterns of
Diffusion specificity identity/non-identity
4 Rocket 3 Antigen Casting gel, electrophoresis, and
Immunoelectrophoresis quantification measuring rocket height
5 Dot ELISA 3 Antigen Spotting antigen, enzyme-substrate
detection reaction, result analysis
using enzyme
reaction
6 Serum Separation and 3 Protein Centrifugation, Lowry/Biuret method,
Protein Quantification estimation from spectrophotometric reading
serum
7 Differential WBC Count 3 Leukocyte Smear preparation, staining,
classification identifying cells under microscope
8 WIDAL and VDRL Tests 3 Detection of | Agglutination test setup, interpretation
typhoid and
syphilis
antibodies
9 Pre-final Practical Exam 3 Revisionbased Assigned experiment + questions
test
10 Final Practical Exam 3 Full-syllabus Experiment, viva, record evaluation

practical exam

A
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Mount Carmel College, Autonomous,
Bengaluru - 560001
Teaching Plan for 2025-26; Semester- V., NEP

Course Name: Fundamentals of Nano biotechnology
Total Teaching Hours: 60 /Credits: 03/ Teacher:01

WEEK | MODULE| Hours TOPIC ACTIVITY

1. I 04 Definition: Nanoscience and Technology, Nature[Theory
Nanotechnology: Peacock feather, Butterfly Wings,

2. |l 04 Tribology: Geckos sticky feet, shark skin Lotus leaf
effect, Insect eye

3| 04 Mechanical: toucan peak, seashells and Nanostructure[Theory
in plants. History of nanotechnology timeline.

4. &Il 04 Pre-18th Century, 19th Century 20th Century and 21st
Century. Future perspectives of nanoscience and
nanotechnology.

Introduction to Units.

5 I 04 , surface area to volume ratio. Difference between[Theory
surface area to volume ratio of bulk materials and
nanomaterials for different structures.

6. 11&111 04 Quantum size effect: Introduction to size effect on
electronic  and  optical  properties  (Quantum
confinement).

Classification of nanomaterials into 0D, 1D, 2D and
3D. Structure, types

7. 04 Graphene, Carbon nanotubes, Fullerene, Theory

8. I 04 Nanowire and nanoparticles.Thin film, types and
applications,

9. |V 04 Synthesis- top down and bottom up approaches
Nanoparticle synthesis Chemical synthesis Green
synthesis,.

10. IV 04 . biological synthesis Thin film coating techniques for[Theory
biological applications-

11. IV 03 spray coating, dip coating — Implants,

12. IV&V 03 drug delivery systems
Nanomaterial in biotechnology - nanoparticles,
quantum dots

13. VvV 04 Nanotubes and nanowires,. Theory

14, V 04 Nano biotechnological applications in health and
disease, Nano biotechnological applications in
Environment and food - detection and mitigation,

15. |V 04 Biosensors; different classes. Toxicity and ethics of]

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




Mount Carmel College, Autonomous,
Bengaluru - 560001
Teaching Plan for 2025-26; Semester- VV, NEP
Course Name: Fundamentals of Nano biotechnology
Total Teaching Hours: 30 /Credits: 1/ Teacher: 01

WEEK | MODULE| Hours TOPIC ACTIVITY
16. I 03 |Lab experiments: Instruments basic operation Laboratory
and handling
I 03 |Lab experiments: Instruments basic operation Laboratory
and handling
17. I 03 |Graphene preparation from scotch tape and Laboratory
optical observation
I 03 |Graphene preparation from scotch tape and Laboratory
optical observation
18. I 03 |Preparation of Graphene from probe Laboratory
ultrasonicator
I 03 |Preparation of Graphene from probe Laboratory
ultrasonicator
19. I 03 |Metal oxide nanoparticle synthesis using shaker, Laboratory
I 03 |Metal oxide nanoparticle synthesis using shaker, Laboratory
20. I 03 |Synthesis of nanoparticle using lemon extract Laboratory
I 03 [Synthesis of nanoparticle using lemon extract Laboratory
21. I 03 |Biological (egg albumin) synthesis of] Laboratory
nanostructures
I 03 |Biological (egg albumin) synthesis of Laboratory
nanostructures
22. I 03 |Preparation silver nanoparticle from sugar Laboratory
I 03 |Preparation silver nanoparticle from sugar Laboratory
23. I 03 |Nanowire preparation from muffle furnace Laboratory
technique.
I 03 |Nanowire preparation from muffle furnace Laboratory
technique.
9 I 03 |Preparation Nano bio coating using dip coating Laboratory
technique
I 03 |Preparation Nano bio coating using dip coating Laboratory
technique
10 I 03 |Biocompatible spray gun coating —ZnO Laboratory
I 03 | Biocompatible spray gun coating —ZnO Laboratory

N (gheoes
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Mount Carmel College, Autonomous,

Bengaluru - 560001

Teaching Plan for 2025-26; Semester- V., NEP

Course Name: MEDICAL BIOTECHNOLOGY

Total Teaching Hours: 4 5 Credits: 2 Teacher: 2
WEEK | MODULE Hours TOPIC ACTIVITY

1  |1.Fundamentals of 2 DNA hybridization, DNA probes, FISH, | Lecture and video
DNA Assays & CGH
Profiling

1  [2.Diagnosis of Human| 1 Immunological Techniques: ELISA, Seminar
Disorders

2 |1.Fundamentals of 3 |IDNA fingerprinting (RFLP, SNPs, Lecture and video
DNA Assays & RAPD,
Profiling AFLP)

2  [2.Diagnosis of Human| 1 Immunological Techniques: RIA Test
Disorders

3  [1.Fundamentals of 2 Mitochondrial DNA in familial Group discussion
DNA Assays & relationships
Profiling

3  [2.Diagnosis of Human| 1 Immunological Techniques: western Demonstration
Disorders blotting

4  [1.Fundamentals of 2 Next-Generation Sequencing (NGS) in | Slide presentation
DNA Assays & genetic analysis
Profiling

4 2.Diagnosis of Human| 1 Immunological Techniques: RIEP Lecture and video
Disorders

5 [2.Diagnosis of Human| 1 |DNA/RNA probes for detecting infectious|Lecture and video
Disorders agents — HIV, HPV

5 [2.Diagnosis of Human| 1 Ouchterlony Double Diffusion (ODD), | Slide presentation
Disorders

5 [2.Diagnosis of Human| 1 PCR, RT-PCR, Literature review
Disorders

6 [2.Diagnosis of Human| 1 |Immunofluorescence and Immunoelectron Research
Disorders Microscopy paper discussion

6 [2.Diagnosis of Human| 1 CRISPR-based diagnostics Seminar
Disorders

6 [3.Medical 1 Gene Therapy: Ex vivo ADA Lecture and video
Biotechnology
Applications

7 [3.Medical 1 Gene Therapy: Ex vivo familial Slide presentation
Biotechnology hypercholesterolemia
Applications

7  |2.Diagnosis of Human| 2  |Genetic disease diagnosis using molecular Research
Disorders markers paper discussion

(cystic fibrosis, sickle cell anemia,
diabetes)
8  [3.Medical 2 Gene Therapy: In vivo (cancer) Literature review

Biotechnology




Applications

8 4.Vaccine & MRNA vaccines (COVID-19 vaccines) seminar
Advanced Tools

9 W.Vaccine & Cancer immunotherapy (CAR-T cells) Literature review
Advanced Tools

9 .Vaccine & Advanced Tools: Flow Cytometry, Lecture and video
Advanced Tools

10 |4.Vaccine & FISH (Fluorescence In situ Hybridization| Slide presentation
Advanced Tools

10 #4.Vaccine & Microarrays for gene/protein expression | Poster presentation
Advanced Tools profiling,

11 4.Vaccine & Use of monoclonal antibodies in Group discussion
Advanced Tools diagnostics and targeted therapy

12 5.Advanced Introduction to nanobiotechnology Slide presentation
Technologies:
Nanobiotechnology

13 5.Advanced Drug delivery using microspheres & Literature review
Technologies: nanoparticles
Nanobiotechnology

13 5.Advanced Al-driven Nanomedicine & Personalized seminar

Technologies:

Nanobiotechnology

Therapy

**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; Semester- V, NEP

Semester V: Elective Course

Course Name: Cellular and Molecular
Diagnostics

Total Teaching Hours: 45/ Credits: 3/ Teacher: 2

WEEK MODULE Hours TOPIC ACTIVITY
1  |L.Introduction to Molecular 2 |Central dogma and its |Slide presentation
Diagnostics diagnostic relevance
1 Biomarkers: types |Lecture and video
2 [L.Introduction to Molecular 1 significance in Group discussion
Diagnostics diagnostics
2 Molecular Basis of | Research paper
Diseases: Types of discussion
genetic mutations and
3 [L.Introduction to Molecular 1 molecular Research paper
Diagnostics pathogenesis discussion
2.Cellular and Genetic Basis of Chromosomal Group discussion
Diseases abnormalities and
2 syndrome
4 2. Cellular and Genetic Basis off 2 | Basics of oncogenes, |Lecture and video
Diseases
1 [Tumor suppressor and |Slide presentation
cell progression
5 . Cellular and Genetic Basisoff, 1 [Cell cycle Group discussion
Diseases dysregulation
2 |Apoptosis in disease |Lecture and video
state
6 3. Molecular techniques in 2 Nucleic acid Demonstration
Diagnostics extraction
(DNA/RNA)
1 qPCR, Lecture and video
Immunofluorescence
7 3. Molecular techniques in 2  |FISH, Flow cytometry Lecture
Diagnostics
1 Microarrays, LAMP |Slide presentation
8 3. Molecular techniques in 1 Special Karyotyping |Lecture and video
Diagnostics (SKY)
9 4. Disease specific molecular 2 Infectious disease: | Group discussion
diagnostics HIV, Tuberculosis,
COVID 19
2 Cancer Lecture and video

DiagnosticsHER




2, BRCA

10 4. Disease specific molecular 2 Liquid biopsy Lecture and video
diagnostics

2 Genetic Disease: | Group discussion
Thalassemia, Cystic
fibrosis

11 4. Disease specific molecular 2 [Sickel cell anemia, Group discussion
diagnostics Neurological and
metabolic disorder:
PKU and Alzheimer’s

12 5. Quality Control, Ethics,and | 2 Ethical issues in | Group discussion

future Trends in Diagnostics genetic testing, patient

consent and data
privacy

2 Introduction to Indian Lecture

quality standards

13 5.Quality Control, Ethics, and 2 NABL, ICMR, Lecture
future Trends in Diagnostics guidelines, CDSCO,
NABH,

2  lemerging trends in Al Lecture
based diagnostics,
point of care testing

**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; Semester- V, NEP

Course Name: Developmental biology

Total Teaching Hours:4 5 Credits: 2 Teacher: 2
WEEK MODULE Hours TOPIC ACTIVITY
1 | 1.Scope and History 2 Historical perspective including Lecture and video
of Developmental contributions by eminent scientists and
Biology landmark experiments in the field of
Developmental Biology
1 R2.Principles of 2 Life Cycles and Developmental Patterns, | Slide presentation
Development
2 [1.Scope and History 3 Concepts of Epigenesis, Preformation, Von| Group discussion
of Developmental Baer laws.
Biology
3 [2.Principles of 2 Mechanisms of development: Asymmetric | Lecture and video
Development cell division
3 [2.Principles of 2 Mechanisms of development: Inductive | Lecture and video
Development signals
4 [1.Scope and History 3 Comparative, Evolutionary and Medical Research paper
of Developmental Embryology and teratology discussion
Biology
5 [2.Principles of 2 Lateral inhibition and Positional value | Slide presentation
Development
5 W.Fertilization 2 Structure of the Gametes Poster
6 3. Cell 4 Cell-cell communication, Stem cells Slide presentation
Differentiation and
Differential gene
expression
7 W.Fertilization 2 Recognition of Egg and Sperm Lecture and video
8 3. Cell 4 Differential Gene Transcription Lecture and video
Differentiation and
Differential gene
expression
9 .Fertilization 2 External fertilization in amphibians and Quiz
Internal fertilizations in human
9 . Fertilization 2 Fast and slow blocks of polyspermy Lecture and video
10 3. Cell 4 Methylation Pattern and the Control of | Lecture and video
Differentiation and Transcription
Differential gene
expression
11 5. Differentiation and 1 Segmentation in Drosophila Lecture and video
development of
Invertebrate and
vertebrate model
systems




11

4. Fertilization

Fusion of the Genetic Material

Video presentation

12

5. Differentiation and
development of
Invertebrate and
vertebrate model
systems

Vulval Development in C. elegans

Slide presentation

13

5. Differentiation and
development of
Invertebrate and
vertebrate model

systems

Melanophore Development in Zebra Fish

Slide presentation

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