Mount Carmel College, Autonomous

Bengaluru - 52

Teaching Plan for 2024-25

Programme: M.Sc. Biochemistry

Course Name: Immunology

Total Teaching Hours: 45/ Credits: 3/ Teacher: Dr. Myrene Roselyn Dsouza

WEEK | MODULE | Hours TOPIC ACTIVITY

1 I 3  [Types of infection and nature of infective agents. |Lecture-based learning
Nonspecific host defense mechanisms.
/Anatomical barriers; lysozyme and other
antimicrobial agents.

2 I 3 Phagocytosis and phagocytic cells, neutrophils, |Lecture-based learning
monocytes and macrophages. Inflammation. Toll-
like receptors and pattern recognition.. Inquiry-based learning

3 I 3 [Structure and functions of immunoglobulins, Lecture-based learning
Types; isotypes and idiotypes, isoantibodies.
Methods of raising antibodies.

4 I 2 Monoclonal antibodies — production, purification |Lecture-based learning
and application. Application of Polyclonal Discussion
antibodies.

Il 1 Complement system: Introduction Lecture-based learning

5 Il 3 |Alternate and classical pathway, regulation. Lecture-based learning

6 v 3  [States of immunity, innate and acquired Lecture-based learning
immunity, naturally and artificially acquired
passive and active immunity.

7 v 3 Immunization practices, use of toxoids, killed and|Lecture-based learning
attenuated organisms. Surface components and
newer vaccines, production of vaccines. Primary |Flipped learning
and secondary response. Debates

8 \Y/ 3 Recognition of self and non-self, the major Lecture-based learning
histocompatibility antigens, H-2 and HLA Animation
antigens, Antigenicity; humoral and cell mediated
immunity.

9 \ 3 [T and B lymphocytes; origin, differentiation, Lecture-based learning
characteristics and functions, nature of surface  |Animation
receptors, antigen processing and presentation.

10 \ 1 [T and B cell interaction. Cytokines, monokines, |Lecture-based learning
lymphokines and their functions.

VI 2  [Theories of antibody formation; clonal selection

and network, Genetics of antibody diversity, germ
line and somatic mutation theories.

11 VI 3 Immunoglobulin, MHC and TCR gene Lecture-based learning

organization, and their recombination, class
switch of Ig genes.

Inquiry-based learning




12 VII Immune disorders; hyper sensitivity. Lecture-based learning
Autoimmune and immunodeficiency diseases. Inquiry-based learning
SCID mice as a model system.

13 VII Tissue transplantation; auto -, iso-, allo-, and Lecture-based learning
xenografts. Tissue matching, transplantation Inquiry-based learning
rejection, mechanism and control, tumor Discussion
immunology.

14 VI /Antigen-antigen interaction — affinity and avidity, [Lecture-based learning
determination of affinity and avidity constants.

Principle, procedure and applications of
Immunoprecipitation.
15 VI Neutralization, agglutination, compliment Lecture-based learning

fixation, immunodiffusion, immunofluorescence,

RIA, ELISA, micro ELISA Techniques.

Inquiry-based learning
Animation

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

@ov

@w

Signature of the Faculty Member

Signature of HOD




Mount Carmel College, Autonomous

Bengaluru - 52

Teaching Plan for 2024-25

Course Name: Plant Biochemistry

Total Teaching Hours: 60 /Credits: 4/ Teacher: Dr.Kavitha Singh

WEEK | MODULE | Hours TOPIC ACTIVITY

1 1 4 Seed and seed germination Lecture based
learning

2 2 4 Plant nutrients: Lecture based learning

3 3 4 Plant Hormones Lecture based learning

4 4 5 Photosynthesis Assignment and
Seminars

5 5 5 Alkaloids Lecture based learning

6 6 5 Phytochemicals Activity based
learning

7 7 4 Terpenes Teaching with ppt and
some creative videos

8 8 4 Defence system in plants: Lecture based learning

9 9 4 Stress physiology Lecture based learning

10 10 6 Gene transfer and expression in plants Teaching with ppt and

some creative videos

**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 - 52
Teaching Plan for 2024-25

Programme: M.Sc Biochemistry
Course Name: EC03: Molecular Biology - |

Total Teaching Hours:45 / Credits:3/ Teacher: Dr.Shlini.P

WEEK | MODULE Hours TOPIC ACTIVITY

1 3 [Central dogma of molecular biology. Unidirectional and Lecture based learning,
bidirectional replication, semi-conservative and semi- Black board teaching
discontinuous replication.

2 UNIT I - 3 |Replication of double stranded DNA, initiation and regulation.  |Lecture based learning,

DNA Okazaki fragments. Isolation of ARS of yeast, ORC, Licensing [Black board & PPT
Replication factors and regulation of eukaryotic DNA replication. teaching

3 (10hrs) 3 |Inhibitors of DNA replication. DNA polymerase I, 11, lll, IV and |Lecture based learning,
\V, helicase, DNA ligase, DNA topoisomerase. Processivity and Black board & PPT
fidelity of replication. teaching

4 3 |Nearest neighbour base frequency analysis.(1hr of unit I) Lecture based learning,

Black board teaching
UNIT Il - UNIT Il — Damaging agents and damage recognition. Direct
DNA repair repair, Miss-match repair assay for mismatch repair(2hrs of unit
(5hrs) 1)

5 3 Base excision repair (BER), Nucleotide excision repair (NER), |Lecture based learning,
SOS and Rec-A. Eukaryotic BER and NER. Black board teaching

6 3 |Replication of phage DNA @X174, rolling circle model of Lecture based learning,

UNIT 1 - replication. Black board & PPT
Extra teaching
7 |chromosom| 3 [T7, SV-40, Replication of RNA viruses - Picorna (Polio), rhabdo [Lecture based learning,
al virus (VSV), orthomixovirus (influenza virus). Black board & PPT
replication teaching

8 (8hrs) 3 [Structure and mechanism of RDR pol. Retroviruses, Replication |Lecture based learning,

of Q virus. Black board & PPT
teaching
UNIT 1V -Co-linearity of genes and proteins.(1hr of Unit IV)

9 3 |RNA biosynthesis in prokaryotes and eukaryotes: initiation, Lecture based learning,
elongation and termination. Roles of the RNA polymerase I, I |PPT & video teaching
and 111.

10 3 [Sensitivity to K-amanitin. Structure and function of sigma factor, |Lecture based learning,
sigma cycle. TATA Box, Class-I and Class-I11 promoters, Black board teaching
enhancers and silencers. Class-1l pre-initiation complex,

11 |UNITIV—| 3 foot-printing DAB. FRET assay. Role of K-subunit and L- Lecture based learning,

Transcripti subunit. Rho- dependent and independent termination. Structure Black board & PPT
on(15hrs) and function of TFIID, TBP and associated factors. teaching

12 3 Processing of eukaryotic RNA, cap addition, poly A tail addition, [Lecture based learning,
RNA editing. Black board & PPT

teaching

13 3 Processing of tRNA and mRNA transcripts. Lecture based learning,

Black board& PPT
UNIT V-Experimental results leading to deciphering genetic teaching
code,(1hr of unit V)
14 UNITV - | 3 [coding properties of mMRNA, tRNA. Use of synthetic Lecture based learning,
Genetic oligonucleotides, base pairing between codon and ani-codon, Black board& PPT
code teaching

15 (7hrs) 3 |Wobble base pairing. Properties of genetic code, deviation from |Lecture based learning,
universal genetic code. Black board & PPT

teaching

**Due to the CIA week additional classes will be scheduled to make up for the teaching hours
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Mount Carmel College, Autonomous

Bengaluru - 52
Teaching Plan for 2024-25

Programme: M.Sc., Biochemistry

Course Name: Cell and Membrane Biology
Total Teaching Hours: 52 / Credits: 4 / Teacher: Dr. Thilagavathy A

WEEK| MODULE Hours TOPIC ACTIVITY

1 4 (Structure and composition of lipid and glycolipidLecture based
components of plasma- and organelle membranesilearning, black board
Self-assembly and hydrophobic interactionsiteaching, technology
Polymorphism of membrane lipids: micelles|based learning
monolayers, bilayers and hexagonal phases.

2 4 |Liposomes as model membrane systems. Phase(Lecture based
behaviour of bilayer structures: the gel to-liquidlearning, black board

Membrane crystalline phase transition. Membrane fluidityjteaching, technology
lipids and and its regulation. Singer-Nicholson fluid mosaiclbased learning
proteins model. General features of membrane protein/(animated videos)
(12 hours) structure. 3-D structures of typical integral
membrane proteins: glycophorin,
bacteriorhodopsin, photosynthetic reaction centre.

3 4 |Lipid-anchored membrane proteins. Lateral and |Lecture based
rotational diffusion of integral membrane proteins. [learning, black board
Fluorescence photo bleaching recovery (FRAP). (teaching, technology
Lipid-protein interactions. Freeze-fracture electronbased learning
microscopy. Atomic force microscopy. (animated videos)

4 4 |Transport processes; Permeability properties of  |Lecture-based learning
lipid bilayers. Diffusion and carrier-mediated Black board teaching

Membrane transport; lonophores; Channel formers and

transport mobile carriers. Protein mediated membrane

(10 hours) transport; Passive transport; glucose transporter,
Band 3.

5 4 |Active transport; uniport, cotransport- symport, |Lecture based
antiport, electrically neutral, electrogenic learning, black board
transport, Na*K*-ATPase. Transport across teaching, technology
organelle membranes, lon-transporting ATPases; |based learning
P-, V-, F-ATPases, structure, mechanism of action |(animated videos)
and regulation.

6 2  |ABC-transporters, MDRL1. Diseases of membrane: [Lecture-based learning
P-glycoprotein-MDR1 and CFTR Black board teaching

6 Protein 2  |Post translational modifications of proteins, role in|Lecture-based learning

sorting, targeting. Black board teaching

7 |targetingand| 4 |Signal peptide (ERLS), role of SRP in translation |Lecture based

degradation of secreted proteins. NLS, Mitochondrial & learning, black board
(10 hours) Chloroplast LS. Chaperones, HSPs in protein teaching, technology,
folding. based learning
(animated videos)
8 4 |Lysosomal pathways (endocytosis, crinophagy, |Lecture-based learning

macroautophagy, microautophagy, direct
translocation from cytosol). Ubiquitin-proteasome

Black board teaching

pathway, N-end rule.




9 History & Discovery. Introduction and Lecture based
organization of signal transduction, amplification. learning, black board
Signal transduction pathways; 1) G-protein linked [teaching, technology
[epinephrine], 2) lon —channel [Ach], 3) Tyrosine |based learning
kinase (RTC) [insulin], and 4) Intrinsic (animated videos)
enzyme/cytokine [GF] receptors.

10 Effectors of inter-cellular signaling Adenylate Lecture-based learning

Signal cyclase, Phospholipase-C, Nitroxide synthase, Black board teaching
Transduction guanylate cyclase and their activation. Second
(12 hours) messengers; [CAMP, CREB, cGMP,
phosphoinositides, arachidonic acid, Ca?*, and
NO]J.

11 Cascades downstream of RTK; Erk-fos-jun-cyclin{Lecture based
D, MAPK-Ras-Raf-Sos. Nuclear signaling: Steroidlearning, black board
hormone as an example. Transcriptional activation teaching, technology
by phosphorylation cascade; CREB. based learning

(animated videos)

12 Cell Cycle: Growth factors and cytokines, phases |Lecture based

and check points of cell cycle, cell cycle arrest at [learning, black board

Cell cycle G1 and their regulation. Restriction of DNA teaching, technology,

(8 hours) replication, changes in chromosomal organization. based learning
(animated videos)

13 Cyclins and cyclin-dependent kinases. Entry of  |Lecture based

cell to M-phase from G2, role of MPF. Regulation
of cdks by inhibitors of cdks. Promotion of G1/S
by growth factors. Tumor suppressors; activation

by P53, Vit-D, TGF- R,

learning, black board
teaching, technology
based learning
(animated videos)

**Due to the CIA week additional classes will be scheduled to make up for the teaching hours
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Mount Carmel College, Autonomous

Bengaluru - 52

Teaching Plan for 2024-25

Programme: MSc Biochemistry

Course Name: Molecular Endocrinology

Total Teaching Hours: 52/ Credits: 4 / Teacher: Dr. Sowmyashree G

WEEK | MODULE | Hours TOPIC ACTIVITY
1 4  Hormones - definition, classification based onlLecture-based learning.
receptors. Hormone cascade system involving CNS,|Black board teaching.
Classification hypothalamus, anterior pituitary, target gland. Feedback|Presentations and
and imechanisms. Classification of hormones (polypeptides,/Interactive learning.
Mechanism(6 glycoproteins and POMC peptides).

2 hrs) 2 Major polypeptide hormones and their actions, genes|Lecture-based learning.
and formation of polypeptide hormones - POMOCBIlack board teaching.
peptides and vasopressin. Presentations and

Interactive learning.
2 Synthesis of amino acid derived hormones-epinephringLecture-based learning.
and thyroxine. Black board teaching.
Presentations and
Amino Acid Interactive learning.
3 Derived 4  |Inactivation and degradation of hormones, signalllLecture-based learning.
Hormones (10 transduction and second messengers - adenylate cyclaseBlack board teaching.
hrs) system, cAMP, adrenalin and glycogen degradation.  [Presentations and
Interactive learning.

4 4  |G-protein as cellular transducer, inositol triphosphatelecture-based learning.
and calcium release, glycogen phosphorylase kinase,Black board teaching.
IDAG and protein kinase C-pathway. Presentations and

Interactive learning.
5 Cyclic 4 Cyclic hormonal cascade system - chronotropic controlLecture-based learning.
Hormonal melatonin and serotonin - light and dark cycle, ovarianBlack board teaching.
cycle and role of hormones. Presentations and
Cascade Interactive learning.
6 System and 4  |Hormone - receptor interactions. structure of beta {Lecture-based learning.
Protein adrenergic receptor and insulin receptor, internalizationBlack board teaching,
Kinases (10 of receptors, intracellular action - protein kinases,|Presentations and
insulin receptor - transduction through tyrosine kinase |Interactive learning.

7 hrs) 2 |vasopressin - protein kinase A, GnRH-protein kinase C,|Lecture-based learning.

atrial natriuretic factor - protein kinase G. Black board teaching.
Presentations and
Interactive learning.
2 [Structure, biosynthesis, transport of steroid hormones in[Lecture-based learning.
blood and metabolic inactivation of steroid hormones |Black board teaching.
Steroid Presentations and
Hormones(8 Interactive learning.

8 hrs) 4  |Control of synthesis and release of steroid hormones.[Lecture-based learning.
Hormones that directly stimulate synthesis and release|Black board teaching.
of steroid hormone with reference to the secondPresentations and
messengers and the signal pathway (cortisol|Interactive leaming.
aldosterone, testosterone)

9 2 [The signal pathway (17B - estradiol, progesterone andLecture-based learning.

calcitriol).

Black board teaching.
Presentations and

Interactive learning.




Hormone

Steroid hormone receptors, intracellular protein
receptors, structural organization of receptor protein

Lecture-based learning.
Black board teaching.
Presentations and
Interactive learning.

10

Receptors and
Regulation

(10 hrs)

Hormone binding domain, antigenic domain and DNA|
binding domain, organizations of functional elements -
hormone response elements, positive and negative]
transcriptional effects of S.R

Lecture-based learning.
Black board teaching.
Presentations and
Interactive learning.

11

Receptor activation - upregulation and down regulation,|
apoptosis - steroid hormone action at cell level,
multiple endocrine neoplasia - different types.

Lecture-based learning.
Black board teaching.
Presentations and
Interactive learning.

12

Apoptosis (8
hrs)

Signals for apoptosis; [DNA damage, stress, Interferon.
Inhibition of protein synthesis, TNF, Cd-95, Fas, Apo-
1, Apo-2, NGF]. Death receptors and their ligands;
Role of MAP/Erk in cell death.

Lecture-based learning.
Black board teaching.
Presentations and
Interactive learning.

13

IApoptotic signaling; pro- and anti-apoptotic signaling
by TNRF1 and DR3, Regulation of apoptosis by Bcl-2|
Structure and functions of caspases and their cascade in

apoptosis, Role of Mitochondria in apoptosis.

Lecture-based learning.
Black board teaching.
Presentations and
Interactive learning.

**Due to the CIA week additional classes will be scheduled to make up for the teaching hours
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Mount Carmel College, Autonomous
Bengaluru - 52
Teaching Plan for 2024-25

Programme: M.Sc Biochemistry
Course Name: AC 05: Basic Bioinformatics

Total Teaching Hours:26 / Credits: 2/ Teacher: Dr.Shlini.P

WEEK | MODULE Hours TOPIC ACTIVITY

1 UNIT I - 2 |Unit I- NCBI, SWISSPROT, PDB, SCOP, |Lecture based learning
Biological & PPT

2  |Databases (3 hrs) 2 |Unit I- KEGG Lecture based learning

& PPT
UNIT II - Unit I1- Pair wise Alignment, Multiple
Computational Alignment, Gap, Gap penalty

3 sequence analysis 2 |Unit 1l- Global Alignment, Local Lecture based learning
(3 hrs) Alignment, BLAST. & PPT

4  UNIT III - 2 Unit 111-CFSSP, Compute pl/MW, [Lecture based learning
Proteomics tools FindMod, & PPT
in SWISSPROT
(3 hrs)

5 2 |Unit ll1-Biochemical Pathways. PPT & Technology
UNIT IV - Protein based learning
Structure Unit IV-Significance of Molecular
Prediction Structure Prediction,

6 |(5hrs) 2 |Unit IV-Tertiary structure prediction by  PPT & Technology

homology modelling and tools. based learning

7 2 |Unit IV-Structure validation using PPT & Technology

RAMPAGE based learning

8 |UNITV- 2 |Unit V-With Reference to Hexokinase- PPT & Technology
Chemical Glucose-2Deoxyglucose interaction studiesjpased learning
Drawing, Ligand — ACD

9 |Database, Binding 2 |Unit V-ChemSketch, PPT & Technology
Pocket finder, based learning

10 [Molecular 2 |Unit V-ZINC, CASTp, PPT & Technology
Docking and based learning

11  |Visualisation 2 |[Unit V-AutoDock, PPT & Technology
(12 hrs) based learning

12 2 |Unit V-Discovery Studio. PPT & Technology

based learning

13 2 |Unit V-Discovery Studio. PPT & Technology

based learning

**Due to the CIA week additional classes will be scheduled to make up for the teaching hours
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Mount Carmel College, Autonomous

Bengaluru - 52

Teaching Plan for 2024-25

Programme: MSc Biochemistry

Course Name: Life Style Disorders and Its Diagnosis

Total Teaching Hours: 26/ Credits: 2 / Teacher: Dr. Sowmyashree G

WEEK | MODULE | Hours TOPIC ACTIVITY

1 2 Definition; role of ghrelin and leptin; Body mass|Lecture-based learning.
index; waist to hip ration and its significance [Black board teaching.
Types — peripheral and central; type 1 and type 2 Presentations and

Obesity (3 causes, preventive measures Interactive learning.

2 hrs) |1 Treatment- anti-obesity medications and weightlLecture-based learning.
loss surgeries-gastric bypass, gastric sleeve,Black board teaching.
laproscopic  adjustable  gastric  banding,Presentations and
biliopancreatic diversion with duodenal switch _ |mteractive learning.

Cardiovasc|l Stroke- Causes, symptoms, treatment andLecture-based learning.
ular precautions Black board teaching.
diseases (3 Presentations and
hrs) Interactive learning.

3 Myocardial infarction- Causes, symptoms,Lecture-based learning.

treatment and precautions Black board teaching.
Presentations and
Interactive learning.

4 2 Definition; Types — Insulin dependent and non-Lecture-based learning.
insulin dependent diabetes mellitus; Role of{Black board teaching.
insulin in glucose utilization; Causes; Symptoms;Presentﬁitions an_d

Diabetes (3 Complication associated with diabetes (diabetic{Interactive leaming.
hrs) nephropathy, neuropathy, retinopathy)

5 1 Diagnosis — glucose tolerance test, urine analysis;Lecture-based learning.
Preventive measures-glycemic index. Treatment. [Black board teaching.

Presentations and
Interactive learning.
1 Definition. Types - Osteo arthritis and Lecture-based learning.
Arthritis (3 Rheumatoid Arthritis Black board teaching.
hrs) Presentations and
Interactive learning.
6 2 Psoriatic arthritis, gout. Alkylosis. Causes - Lecture-based learning.
symptoms, treatment and precaution. Black board teaching.
Presentations and
Interactive learning.
7 Polycystic 2 Definition. Anatomy of ovary. Causes — insulin  [Lecture-based learning.
ovarian resistance, hereditary Black board teaching.
syndrome Presentz}tions anq
(3 hrs) Interactive leaming.
8 Treatment and precautions Lecture-based learning.
Black board teaching.
Presentations and
Interactive learning.

2 Definition; Pathology; Cause- mechanism of Lecture-based learning.
type-1 hypersensitive reaction, common allergens [Black board teaching.
and environmental triggers; Symptoms; Presentations and

Interactive learning.




Asthma (3
hrs)

preventive measures; Diagnosis- Radio Immune
Sorbent Assay (RIST) and Radio Allergo Sorbent
Assay (RAST)

Treatment- long term control and short-term
control.

Lecture-based learning.
Black board teaching.
Presentations and
Interactive learning.

10

11

12

13

Practical

Determination of Body mass index.

Lecture-based learning.
Black board teaching.
Presentations and
Interactive learning.

Comparative analysis of lipid contents in healthy
and unhealthy foods.
Estimation of LDH (Lactate Dehydrogenase).

Lecture-based learning.
Black board teaching.
Presentations and
Interactive learning.

Determination of blood sugar.
Determination of RA factor for diagnosing
Rheumatoid Arthritis

Lecture-based learning.
Black board teaching.
Presentations and
Interactive learning.

Qualitative analysis of urine.
Determination of FAI (Free Androgen Index).

Lecture-based learning.
Black board teaching.
Presentations and
Interactive learning.

Determination of lung capacity by respirometer

Lecture-based learning.
Black board teaching.
Presentations and
Interactive learning.

**Due to the CIA week additional classes will be scheduled to make up for the teaching hours
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Mount Carmel College, Autonomous

Bengaluru - 52

Teaching Plan for 2024-25

Programme: M.Sc. Biochemistry

Course Name: Biomolecules

Total Teaching Hours: 3/ Credits: 3/ Teacher: Dr. Myrene Roselyn Dsouza

WEEK | MODULE | Hours TOPIC ACTIVITY

1 I 3  |Discovery and historical aspects, classification, |Lecture-based learning
configurational and Black board teaching
conformational aspects of carbohydrates.

2 I 3 [Structure, properties and functions of homo and |Lecture-based,
hetero-polysaccharides. Blood groups. Inquiry-Based

Learning

3 I 3  |Bacterial polysaccharides. Glycoproteins, Lecture-based, Written
Cardioglycosides. assignment

4 ] 3  |Discovery and historical aspects, classification  |Lecture-based learning
and types of lipids.

5 ] 3 [Structure and properties of fatty acids, acyl Lecture-based learning
glycerols, phospholipids, sphingolipids, Flipped learning
glycolipids.

6 ] 3 [Structure and function of steroids, prostaglandins, |Lecture-based learning
thromboxanes and leukotrienes. Discussion

7 ] 1 |Composition and biological role of lipoproteins. [Lecture-based learning

Assessment Activities

i 2 Discovery and historical aspects, acid-base Lecture-based learning
properties of amino acids. Non-protein amino
acids.
8 i 3 |Peptide bond- structure and conformation. Lecture-based learning
Ramachandran plot. Biologically active peptides. |[Inquiry-Based
Learning
Animation
9 i 3 |Peptide synthesis — reactive ester method and Lecture-based learning
modified Merrifield solid phase synthesis. Inquiry-Based
Elucidation of primary structure of proteins. Learning
Animation
10 Il 3 [Secondary structure — a-helix, B-sheet, Lecture-based learning
triple helical structure. Structure of Insulin, Animation and
Ribonuclease, Lysozyme, Myoglobin and demonstration of
Chymotrypsin. Quaternary structure — structure using
Hemoglobin. Protein denaturation software
11 i 1  |Protein folding. Role of heat shock proteins. Lecture-based learning

Structure-function relationship: Hair, Silk. Prions.

v 2 Discovery and historical aspects, structure of Lecture-based learning
nitrogenous bases, nucleosides,




nucleotides.

12

Nature of genetic material and experimental
proof. Isolation, fractionation and
characterization of nucleic acids. Double helical
structure of DNA, polymorphism of DNA (A,
B, Z forms), supercoiling of the DNA molecule;
topoisomers and superhelices,

Lecture-based learning

Inquiry-based learning

13

Higher orders of DNA structure - Chromatin
Structure, histones and nucleosomes. Re-
association kinetics, repetitive DNA sequences:
tandem repeats (Satellites, minisatellites, and
microsatellites), interspersed repeats (LINE,
SINES), single copy genes.

Lecture-based learning

14

RNA structure: Types of RNA, structure
of MRNA, tRNA, SiRNA, microRNA with
emphasis on importance of structure to its

function. Chemical synthesis of oligonucleotide.

Lecture-based learning

15

Nucleic acid sequencing — rapid sequencing
methods.

Lecture-based learning

Assessment Activities

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

@W

Signature of the Faculty Member

e

Signature of HOD




Mount Carmel College, Autonomous

Bengaluru - 52

Teaching Plan for 2024-25

Programme: M.Sc. Biochemistry

Course Name: Microbiology

Total Teaching Hours: 45/ Credits: 3/ Teacher: Dr. Myrene Roselyn Dsouza

WEEK | MODULE | Hours TOPIC ACTIVITY

1 I 3 General characteristics of Eubacteria, Lecture-based learning
/Archaebacteria and Cyanobacteria. Bacterial
cell wall, Cell Membrane, Outer Envelopes
(Slime layer, Capsule) Sub cellular structures-
Ribosomes, Cytoplasmic Inclusion Bodies
(Inorganic and Organic), Exospores, Endospore.

2 I 3 |Outer Membrane Projections-Flagella, Fimbriae, |Lecture-based learning
Pili, Bacterial chromosomes, Extra
Chromosomal materials -Plasmids and Episomes |Inquiry-based learning
(F, R, Ti, colicin as examples)

3 I 3 Nutritional requirements, culture media, factors |Lecture-based learning
affecting growth. Isolation and maintenance of
pure cultures. Transport of sugars into bacterial
cell —the bacterial phosphotransferase system.

4 ] 3 Modes of reproduction, growth curve, generation |Lecture-based learning
time, synchronous growth, Chemostat. Methods
of control — physical and chemical agents. Action |Inquiry-based learning
of antibiotics.

5 Il 3  [Classification and general properties of viruses. |Lecture-based learning
one step growth experiment, Lytic of
T even Bacteriophage and lysogenic cycles of
lambda phage.

6 Il 3 [Choice between lysis and lysogeny Lecture-based learning
of the lambda phage induction and SOS response
of E. coli host, Phage typing and lysogenic Assignment
conversion Assay of animal virus, plant virus and
bacteriophage.

7 v 3 Food spoilage, food preservation, fermented Lecture-based learning
foods, exotoxins produced by bacteria.

8 v 3  [Contamination of milk by microorganisms. Lecture-based learning
Bacterial count, reactions occurring in milk. Animation

9 v 2 Pasteurization and sterilization. Fermented milk |Lecture-based learning
products, cheese.

\Y 1 Interaction of microorganisms with environment.

10 \ 3 |Bioremediation. Animal-microbe and plant- Lecture-based learning
microbe interactions.

11 \Y 3 Biological treatment of solid and liquid wastes  |Lecture-based learning
and pollutants. Microorganisms and bioleaching. |Inquiry-based learning

12 VI 3 Industrial micro-organisms and their Lecture-based learning

characteristics. Manipulations in




\ivo and in vitro to produce high yielding strains.

13 VI Industrial fermentation — principles of Lecture-based learning
fermentation, design of fermenters, batch and Inquiry-based learning
continuous operations Student presentations

and discussion

14 VI Recovery of products. Production of ethanol, Lecture-based learning
citric acid, penicillin, Student presentations

and discussion

15 VI Production of bioinsecticides, single cell protein |Lecture-based learning

and microbial enzymes. Immobilized enzymes.

Student presentations
and discussion

**Due to the CIA week additional classes will be scheduled to make up for the teaching hours
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Mount Carmel College, Autonomous
Bengaluru - 52
Teaching Plan for 2024-25

Programme: M.Sc Biochemistry
Course Name: CC 04: Human Physiology

Total Teaching Hours:52 / Credits:4/ Teacher: Dr.Shlini.P

WEEK MODULE [Hours TOPIC ACTIVITY
1 4 [Types and functions of epithelial tissue and connective tissues.  |Lecture based learning
UNIT I - Collagen, Elastin, Fibronectins, Laminin and other proteins of the Black board & PPT
Tissues extracellular matrix. Glycosaminoglycans and proteoglycans. teaching
Cell — cell interactions: tight junctions, gap junctions,
2 4 desmosomes and hemi desmosomes.  (1hr of unit I) Lecture Black board &
PPT teaching based
UNIT II - Elements of cytoskeleton - microtubules, microfilaments and learning
Cyto intermediary filaments. Functions of cytoskeletal components in
skeleton maintaining cells shape and in intracellular transport. Factors
influencing polymerisation of cytoskeletal elements.
3 4 |Inhibitors of association and dissociation of cytoskeletal Lecture based learning
elements. Mechanism of treadmilling. Black board & PPT
teaching
4 4 [Erythrocyte cytoskeleton. (1hr of unit I1) Lecture based learning
Black board & PPT
Smooth, skeletal and cardiac muscles. Muscle proteins. Fine teaching
UNIT I - structure of muscle fibre, neuro-muscular junctions, fast and slow
Muscular muscle. Phosphagens. Excitation of striated muscle, changes
system occurring in sarcolemma, transverse-tubular system and
sarcoplasmic reticulum,
5 4 Imechanism of muscular contraction. Regulation of contraction. |Lecture based learning
Calmodulin and its regulatory role. Muscular dystrophies. Black board & PPT
teaching
6 4 |Divisions of the nervous system, receptors, neurons and other Lecture based learning
UNIT IV - cells of the nervous system. Resting and action potential, Black board & PPT
Nervous transmission of nerve impulses, synaptic transmission, teaching
system compounds affecting synaptic transmission, neuromuscular
junction. Brain - chemical composition and metabolic adaptation,
neurotransmitters and cAMP,
7 4 |biochemical aspects of learning and memory, enkephalins and  |Lecture based learning
endorphins. Autonomic nervous system. (2hrs of unit V) Black board & PPT
) ) ) teaching
Systemic and pulmonary circulation. Structure of blood vessels.
Regulation of cardiac activity.
8 UNITV-| 4 [Blood volume and blood pressure. Composition.and functions of |Lecture based learning
Cardio plasma, Erythrocytes, Leucocytes, Thrombocytes, plasma Black board & PPT
vascular proteins. Blood coagulation — mechanism and regulation, teaching
9 system 4 role of vitamin K, clot dissolution, anti-clotting factors. Lymph, |Lecture based learning
Cerebro Spinal Fluid (CSF) — composition and analysis in Black board & PPT
diagnosis (2hrs of unit V) teaching
Structure of gastro-intestinal tract. Composition, functions and
regulation of saliva, gastric, pancreatic, intestinal and bile
secretions. (2hrs of unit V1)
10 |UNIT VI-| 4 |Gastrointestinal hormones. Digestion and absorption of Lecture based learning
Digestive carbohydrates, lipids, proteins, nucleic acids and vitamins. Liver Black board & PPT
system — structure and functions, Detoxification mechanisms. teaching
11 [UNIT VIl 4 4 |Air passages and lung structure, pulmonary volumes, alveolar  |Lecture based learning
Respirator surface tension, work of breathing and its regulation. Black board & PPT




y system

teaching

12 |UNIT VI Transport of respiratory gases. (1hr of unit VII) Lecture based learning
-Excretory Black board & PPT
system Structure of nephron, glomerular filtration, tubular reabsorption - fteaching
of glucose, water and electrolytes. Tubular secretion.
13 |UNIT IX- Homeostatic regulation of water and electrolytes, Acid-base Lecture based learning
Biochemist balance. (2hrs of unit VI1I) Black board & PPT
ry of vision teaching

Structure of rod and cone cells. Photosensitive pigments,
Biochemical events occurring in photosensitive cells leading to
initiation of nerve impulse.

**Due to the CIA week additional classes will be scheduled to make up for the teaching hours
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Mount Carmel College, Autonomous

Bengaluru - 52

Teaching Plan for 2024-25

Programme: MSc Biochemistry

Course Name: Metabolism I

Total Teaching Hours: 45/ Credits: 3 / Teacher: Dr. Sowmyashree G

WEEK| MODULE Hours TOPIC ACTIVITY

1 3 |Concepts of free energy, enthalpy and entropy, freelLecture-based learning.
energy change and standard free energy change offBlack board teaching.
reactions, significance of free energy changes,Presentations and

Bioenergetics effect of temperature on AG® [nteractive learning.

2 (6 hrs) 3 [Relations between Keq and AG°. Group transferlecture-based leaming.
reactions of ATP - phosphate group transferBlack board teaching.
potential of ATP and other high energy phosphate/Presentations and
donors. Interactive learning.

3 3 Mitochondrial electron transfer system —topology (Lecture-based learning.
of electron carriers, sequence, Black board teaching.

Presentations and
Biological __ . Interactive learning..
4 loxidation (12| 3  Ppecific inhibitors of ETC. Coupling of electron Lecture-based learning.
hrs) transfer to ATP synthesis Black board teaching.
Presentations and
Interactive learning.

5 3 Study of the effect of uncouplers, inhibitors and  |Lecture-based learning.

ionophores. Chemiosmotic hypothesis. Black board teaching.
Presentations and
Interactive learning.

6 3 (Oxidative phosphorylation — Mechanism, structure |[Lecture-based learning.
and function of FoF1ATPase. Partial reactions of ~ [Black board teaching.
OP and P/O ratios. Presentations and

Interactive learning.
7 3 Introduction, Glycolysis, fermentation reaction  [Lecture-based learning.
Black board teaching.
Presentations and
Interactive learning.
8 Carbohydrate[? Glycogenesis, glycogenolysis, citric acid cycle,  [Lecture-based learning.
metabolism gluconeogenesis. Black board teaching.
13 h Presentations and
( rs) Interactive leaming.

9 3 Alternate pathways — HMP pathway, Enter- Lecture-based learning.
Doudoroff and glucuronate pathway and Black board teaching.
olyoxylate pathway. Presentgtlons an.d

Interactive learning.

10 3 Regulation of blood glucose level.  Disorders of [Lecture-based leaming.
carbohydrate metabolism: diabetes mellitus, Black board teaching.
glycogen storage disease Presentations and

Interactive learning.
11 1 GTT, pentosuria and galactosemia. Lecture-based learning.

Black board teaching.
Presentations and
Interactive learning.




12

13

14

15

metabolism

Lipid

(14 hrs)

Gaucher’s disease, Tay-Sach’s and Niemann-Pick
disease.

2 Introduction, hydrolysis of tri-acylglycerols, a-  |Lecture-based learning.

oxidation of fatty acids Black board teaching.
Presentations and
Interactive learning.

3 B-, o- oxidation of fatty acids, Oxidation of odd  |Lecture-based learning.
numbered fatty acids — fate of propionate, role of [Black board teaching.
carnitine, degradation of complex lipids Presentations and

Interactive learning.

3 Fatty acid biosynthesis, Acetyl CoA carboxylase, |Lecture-based learning.
fatty acid synthase, ACP structure and function,  [Black board teaching.
Lipid biosynthesis, biosynthetic pathway for tri- ~[Presentations and
acylglycerols Interactive learning.

3 Synthesis of ketone bodies, phosphoglycerides,  |Lecture-based learning.
sphingomyelin and prostaglandins. Metabolism of [Black board teaching.
cholesterol and its regulation. Energetics of fatty ~ [Presentations and
acid cycle. Interactive learning.

3 Disorders of lipid metabolism: hyperlipidemia, Lecture-based learning.

Black board teaching.
Presentations and
Interactive learning.

**Due to the CIA week additional classes will be scheduled to make up for the teaching hours
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Mount Carmel College, Autonomous

Bengaluru - 52
Teaching Plan for 2024-25

Programme: M.Sc., Biochemistry

Course Name: Organic Chemistry

Total Teaching Hours:26 / Credits: 2/ Teacher: Dr. N. S. Kaviyarasi

WEEK | MODULE | Hours TOPIC ACTIVITY
1 2  [Types of organic reactions Substitution, addition, |Lecture-based learning
elimination, isomerization, condensation (with  |Black board teaching
General one illustration each).
2 concepts in 2 Heterolytic and homolytic cleavage, electron Lecture-based learning
Organic delocalisation inductive, Black board teaching
3 Chemistry 2 Resonance (comparison of acidity and basicity  |Lecture-based learning
(8 hours) with examples) Hyperconjugation effects Black board teaching
4 2 Reactive intermediates, carbocations, carbanions |Lecture-based learning
and carbenes Black board teaching
5 2  [Structure of benzene - theory of resonance and  |Lecture-based learning
molecular orbital concept, (bonding and Black board teaching
antibonding molecular orbitals).
6 2 |Aromatic electrophilic substitution, Lecture-based learning
Benzene General mechanism of aromatic electrophilic Black board teaching
(8 hours) substitution — nitration,
7 2 General mechanism of aromatic electrophilic Lecture-based learning
substitution- sulphonation. Black board teaching
8 2 Orienting influence of —-OH, - CHz and — NO- Lecture-based learning
groups. Black board teaching
9 2 Phenols — structure and nomenclature, analogs of Lecture-based learning
phenol, manufacture of phenol (from benzene), Black board teaching
10 2 Physical properties of phenol, acidic nature - Lecture-based learning
comparison with alcohols, resonance stabilization of |Black board teaching
phenoxide ion.
11 2 Reactions of phenols (as an acid, reactions of -OH Teaching with a black
group, and reactions of the benzene ring - electrophilic|poard and associated
Phenols substitution - acylation, carboxylation) video explanations
12 | (10 hours) 2 [Claisen rearrangement, Kolbe reaction, Reimer- Black board teaching
Tiemann reaction. and laboratory
demonstration
13 2 Test for phenol (ferric chloride test, phenolphthalein  [Experiential Learning

formation), antioxidant properties of phenols

Explaining on a
blackboard with

experimental evidence

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