Mount

Carmel College, Autonomous, Bengaluru - 52

Teaching Plan for 2024-25

Programme: B.Sc. Biochemistry (Single major)

Course Name: Chemical Foundation of Biochemistry -1

Total Teaching Hours: 45/ Credits: 3

WEEK

MODULE

Hours

TOPIC

ACTIVITY

1

3

Introduction to Biochemistry

What is Biochemistry, brief historical
overview, future and scope of Biochemistry,
applications of Biochemistry, types of
organisms, prokaryotes, eukaryotes, unicellular,
multicellular, compartmentalization of
functions in lower and higher organisms,
chemical composition of living organisms.

Units of measurement: CGS and Sl system,
units of length, mass, time, temperature and
amount (mole), derived units, (velocity,
density, specific gravity, frequency, work and
energy) Sl prefixes (milli, micro, nano, pico,
femto, kilo, mega, giga, tera). Atoms,
atomicity, element, compound, molecules,
isotopes, isotope notation, A-Z notation, isobars

Natural abundance, atomic weight, average
mass, molecular weight. Avogadro’s number
mole, mole concept, Dalton’s concept,
molarity, molality, percent composition of
atoms. Concentration, molar solution, percent
solution, ppm, equivalent weight, normality.

/Atomic Structure and Chemical Bonds
Structure of an atom, electrons and Quantum
numbers, orbitals, shapes of orbitals, s, p, d,
and f subshells, K, L, M, N, O, P, and Q shells.
Illustration of Pauli’s exclusion principle,
Aufbau principle, and Hund's rule, electron
configuration, octet rule.

Chemical bonding: Formation of ionic bond,
covalent bond (sigma and pi bonds), co-
ordinate bond with examples. Hydrogen bonds,
Bonding in water molecule. Water as a fluid of
life, special properties of water- boiling point
and melting point

Surface tension, viscosity, high specific heat
bonding of water inice and its significance.

Weak forces of interaction Vander Waals
interactions, London forces, dipole-dipole
interactions, electrostatic interactions, and
hydrophobic interactions.

Buffers and Colligative Properties

Acids, bases, conjugated acids and bases.
Arrhenius concept, Lewis concept, Lowry and

Bronsted concepts. Strong and weak acids and




bases.

9 3 3  [Strength of acids and bases. lonic product of
water, pH scale, Buffers, Henderson-Hasselbalch
equation, buffers in blood- carbonic acid buffer.
Titration curve of amino acid. pK value, Zwitter
ionic structure of aspartic acid isoelectric pH

10 3 3 [Colligative properties and anomalous colligative
properties of solutions, vapor pressure and its
application in distillation, boiling point, freezing
point, de-icing.

11 3 3 |Osmotic pressure: osmosis and osmotic pressure
determination, reverse osmosis, isotonic, hypo
and hypertonic solution and its effects on blood
cells. Donnan membrane equilibrium

12 4 3 Electrochemistry: Electrochemical cells,
electrode potential and its measurement,
electrodes, half-cell reaction, standard electrodes-
glass electrode. Laws of Thermodynamics - I, |1
and 111 law. Concept of entropy and enthalpy,
their relation, Gibb's energy, free energy change.

13 4 3 Oxidation and reduction- oxidation number and
its significance redox reactions, redox potential,
application of redox potential.

Chemical Kinetics: Rate of a reaction,
Molecularity and order of a reaction. First and
second order reaction, Half-life of a first order
reaction, Energy of activation.

14 Revision

15 Revision

**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: 15t Sem Biochemistry (Hons.)

Course Name: Microbial and Plant Diversity

Total Teaching Hours: 45 / Credits: 3/ Teacher: Dr. Jayanthi D, Dr. Parvathy M

WEEK | MODULE |HOURS TOPIC ACTIVITY
Chapter 1- Microbial diversity — Introduction to Lecture-
microbial diversity; based

1 Whittaker’s five-kingdom system, Carl Richard
1 Microbial 3 Woese’s three domain system;
Diversity Significance of microbial diversity in nature.
Culture media for microbes— Routine media— basal
media, enriched media
Culture media for microbes— selective media, indicatorjLecture-
1 media, transport media and storage media, Microbialbased
2 Microbial 3 gromh CUTVE, . .

Diversity A brief account on nutritional types of microbes —
autotrophs and heterotrophs, Phototrophs and
chemotrophs, lithotrophs and organotrophs.

1 Chapter 2- Viruses — General structure andlLecture-
3 Microbial 3 classification of Viruses. based

Diversit Structure and multiplication of Bacteriophage (T2).

y Brief account on Viroids- structure, multiplication.
1 Brief account on Prions and Vaccines, EconomiclLecture-
4 Microbial 3 importance of Viruses. based

Diversit Chapter 3- Bacteria — General characteristics and

y classification, Ultra-structure of Bacterial cell.
1 Reproduction in Bacteria — asexual methods, sexuall Lecture-

Microbial 2 methods- conjugation, transformation and based

Diversit transduction.

5 y Economic importance of Bacteria.
2
F(g;gr:é)lt;;(::?;?;’ 1 Chapter 4- Fungi — General characteristics
and Algae
2 Fungi- classification (Alexopoulos and Mims). Lecture-
5 Fungi, Lichens, i thall N " q Ibased
Cyanobacteria 3 Fungi- t allus organ_lzatlon, - Nutrition and asexua
and Algae reproduction in Fungi.
2 . . . . Lecture-
, Fungi, Lichens, Sexual relproductlon in fungi, Heterothallism andbase q
Cyanobacteria 3 Parasexua |ty._ _
and Algae Chapter 5- Lichens — Structure and reproduction
. 2. Mycorrhiza and their significance; EconomicLeCture'
Fungi, Lichens, . . based
8 Cyanobacteria 3 importance of Fungi.

and Algae

Chapter 6- General characteristics and classification
of Cyanobacteria.




2
Fungi, Lichens,

IAlgae: Fritsch’s classification, General characters—
Habitat of algae.
Algae: thallus organization, pigments, reserve food,

Lecture-
based

9 Cyanobacteria reproduction and life-cycle.
and Algae Alternation of generation in Algae, Economic
importance of Cyanobacteria and Algae.
3 Chapter 7- Bryophytes- General characteristics andLecture-
Bryophytes, classification of Bryophytes (Smith), based
10 | Pteridophytes Diversity in Habitat and Gametophytes of Bryophytes.
and Diversity in Sporophytes of Bryophytes.
Gymnosperms Economic importance of Bryophytes.
3 Chapter 8- Pteridophytes- Pteridophytes — General Lecture-
Bryophytes, . e . : based
11 Pteridophytes characteristics and classmcatlon_ (Reimers).
and Strugture of sporophytes of Pteridophytes. _
Gymnosperms /A brief account of heterospory and seed habit
3 Stelar evolution in  Pteridophytes; EconomicLecture-
Bryophytes importance of Pteridophytes. o based
12 Pteri dophytés Chap_ter_ 9-_ Gymnosperms- General characteristics
and and d!s_trlbytlon.
Gymnosperms Classification of Gymnosperms (Sporne) and
characters of each group.
3 Lecture-
P?e?lizggﬁsatsés !Economic importar_m_e of Gymnosperms — food, timber, based
and industrial and medicines.
13 Gymnosperms
ApplieA(rj Plant Chapter 10- Plants in forensi_c scienc_e - Algae and
Science Palynology, Role of Anatomy in forensic science.
Chapter 11- Bioremediation — phytoaccumulator,Lecture-
4 Biopesticides — Trichoderma and Azadirachthin.based
14 | Applied Plant Biofertilizer — farmyard manure and vermicompost.
Science Chapter 12- Plant Tissue Culture (PTC) as a tool for|
propagation and germ plasm conservation
Application of PTC for the commercial production ofiLecture-
4 secondary metabolites. Application of plant tissuebased
15 | Applied Plant culture in pharmaceutical industry, large scale
Science fabrication of artificial seeds via somatic

embryogenesis, Somaclonal variation- importance.

**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: B.Sc., Biochemistry Honors
Course Name: C3: Cell Biology

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

WEEK MODULE Hours TOPIC ACTIVITY
1 3 [Historical aspects - cell theory, protoplasm theory and Lecture-based learning
UNIT I: organizational theory. Broad classification of cell types: Black board teaching
Introducti prokaryotic cell and eukaryotic cells and their characteristics
2 onto Cell | 3 |Ultra structure of cell: virus, microbial, plant and animal Lecture-based learning
Biology cells. Black board teaching
3 3 [Structure and functions - Bacterial cell wall and plant cell Lecture-based learning
UNIT II: wall; Black board teaching
4 | Cellwall, |3 |Plasma membrane: membrane models, composition. Types of |Lecture-based learning
Cell cell junctions - Black board & PPT
membrane teaching
5 and C_39” 3 JAnchoring junctions, tight junctions, desmosomes, Lecture-based learning
Junctions hemidesmosomes and communication junctions (gap Black board teaching
junctions and plasmodesmata).
6 3 [Structure and functions — Endoplasmic reticulum: rough Lecture-based learning
endoplasmic reticulum and smooth endoplasmic reticulum;  [Black board & PPT
Golgi apparatus, teaching
7 UNIT HIl:| 3 |Lysosomes, Microbodies: peroxisomes and glyoxysomes. Lecture-based learning
Cell Mitochondria: structure, endosymbiont theory, genome. Black board& PPT
organelles Chloroplast: structure, teaching
8 3 |[Endosymbiont theory, genome. Vacuoles, Ribosomes, Lecture-based learning
Centriole and Basal bodies. Black board teaching
9 3 [Structure of nucleus, nuclear pore complex, internal Lecture-based learning
UNIT 1V: organization of nucleus — chromosome, nuclear matrix, the  [Black board & PPT
The nucleolus; teaching
10 Nucleus 3 [Cell cycle — cell division (mitosis and meiosis), checkpoints [Lecture-based learning
in cell cycle. Black board & PPT with
\Video teaching
11 3 [Structure, assembly and function of Microtubules: AxonemallLecture-based learning
and cytoplasmic microtubules (cilia, flagella, centrioles, basalBlack board & PPT
bodies). teaching
12 UNIT V: | 3 Microfilaments: Actin and Myosin. Intermediate Filaments: |Lecture-based learning
Cytoskelet Black board& PPT with
on \Video teaching
13 3 |Different classes and function. Structure of RBC Lecture-based learning
cytoskeleton. Black board teaching
14 |UNIT VI:| 3 [Types and functions of epithelial tissue and connective Lecture-based learning
Tissues tissues. Black board teaching
15 and 3 [ ECM components — proteins, polysaccharides and adhesion [Lecture-based learning
Extracellul proteins. Black board teaching
ar matrix

**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: B.Sc., Biochemistry

Course Name: Biochemistry in Health and Disease
Total Teaching Hours: 42 / Credits: 3/ Teacher: Dr. Thilagavathy A

WEEK| MODULE Hou TOPIC ACTIVITY
rs
1 3 |WHO definition of health, Health and hygiene, |Lecture based
General health care, Factors affecting health, [learning, black board
Indices and evaluation of health, teaching, technology
based learning
2 3 |Disease patterns in developed and developing |[Lecture based
world; Classification of diseases-Endemic, [learning, black board
Epidemic, Pandemic; Professional health hazards. [teaching, technology
based learning
3 Healthand ™3™ 5icease conditions: Acute disease, chronic |Lecture based
wellness disease, Incurable disease, Terminal disease, [learning, black board
(14 hours) llIness, disorders, Syndrome, Pre-disease. teaching, technology
based learning
4 3 [Treatment: Psychotherapy, Medications, Surgery, [Lecture based
Medical devices, and Self-care. learning, technology
based learning
5 2 |Dimensions of Health: Physical, Mental, Spiritual, |Lecture based
Emotional, Environmental, and Philosophical. learning, technology
based learning
6 3 |Communicable diseases: Tuberculosis, Cholera, |Lecture based
Typhoid, Conjunctivitis. learning, technology
based learning
7 3 |Sexually transmitted diseases (STD): [Black board teaching,
Information, statistics, and treatment guidelines [technology based,
for STD, Prevention: Syphilis, Gonorrhea, AIDS. |learning (animated
. videos)
g | Communicable ™3 INon communicable  diseases:  Malnutrition |Lecture-based learning
and Non- Undernutrition,  Overnutrition,  Nutritional |Black board teaching,
comr_numcable deficiencies;  Anemia, lodine deficiency, [technology based
Diseases Fluorosis, night blindness. learning
9 (14 hrs) 3 |Stroke, Rheumatic heart disease, Coronary heart |Lecture based
disease, Cancer, Epilepsy, Asthma. learning, technology
based learning
10 2 |Genetic disorders: Down’s syndrome, |Lecture-based learning
Klinefelter’s syndrome, Turner’s syndrome, [Black board teaching
Thalassemia, Sickle cell anemia.
11 3 |Lifestyle disorders: Obesity, Liver cirrhosis, |Lecture-based learning
Diabetes mellitus, Black board teaching
12 3 |Hypertension, PCOS (Causes, symptoms, [Lecture based
diagnosis, treatment, prognosis, prevention) learning, technology
. based learning
Life style
13 | disorders 3 |Drugs of abuse — Narcotics and psychotropic |Lecture-based learning

substances- natural, semi synthetic, synthetic

Black board teaching




14

15

and Drug abuse
(14 hours)

drugs.

Drug scheduling and classification.
Hallucinogens- Cannabis, marijuana, LSD,
Stimulants —  Amphetamines  (Cocaine,
Benzedrine), Depressants- Barbiturates,
Sedatives- Opium, Morphine, heroin.

Lecture based
learning, black board
teaching, technology
based learning

Preventing drug abuse, Oral health promotion by
tobacco control.

Lecture-based learning
Black board 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: B.Sc. Biochemistry (Single Major)

Course Name: Bioorganic Chemistry

Total Teaching Hours: 45/ Credits: 3

WEEK

MODULE

Hours

TOPIC

ACTIVITY

1

3

Reaction mechanisms and aliphatic
hydrocarbons: Introduction, meaning of the
term, Kkinetic and non-kinetic. Fundamental
aspects: Homo and heterolytic cleavage.
Concept of inductive effect, mesomeric effect,
resonance and hyper conjugation. Classification
of organic reactions (substitution, addition,
elimination and re- arrangement), with two
examples for each.

Concepts reactive intermediates of the
following — free radicals, carbocations and
carbanions,  carbenes, nucleophiles and
electrophiles (Formation and Stability).

Hydrocarbons -  Markownikoff’s  rule.
Mechanism of addition of HCI to propene.
Peroxide effect, Alkenes — Ozonolysis,
oxidation. Alkynes — formation of acetylides
and their importance. Dienes— types with
examples. Conjugate dienes, 1,3-butadiene —
stability, mechanism of addition of HBr.

Mechanism of Substitution, Elimination and
Addition reactions: SN1 and SN reactions on
tetrahedral carbon, energy profile diagrams,
Stereochemistry, factors affecting SN1 and SN»
reactions.

The Elimination reactions- Ei1, E> and Eic
reaction, Zaitsev rule. Stereochemistry of E; &
E> reactions, E1 & E2 elimination in cyclic
compounds.

Addition reactions - Aldehydes and Ketones -
nucleophilic addition of acetals & ketals.
Addition of ammonia, primary amines and
other ammonia derivatives. Conjugate addition
- addition in alpha and beta unsaturated
aldehydes and ketones, 1, 2 and 1,4 addition.
Carbonyl compounds General properties.

Keto-enol tautomerism. Mechanisms: addition
of HCN to acetaldehyde, Claisen and aldol
condensations.  Quinones: o and  p-
benzoquinones - structure and properties.
/Aromatic compounds - aromaticity, criteria for
aromaticity, anti-aromatic and non-aromatic
compounds with examples.

Mechanism  of  electrophilic ~ aromatic

substitution reactions- halogenation, nitration,




sulfonation, Friedel Crafts alkylation and
Friedel Crafts acylation. Relative reactivity of
substituted benzenes, polycyclic benzenoid
hydrocarbons.

9 3 3 Bio-organic compounds: Alcohols:
Classification, monohydric alcohols: examples,
general and distinguishing reactions. Dihydric
alcohols: glycols, Tri hydric alcohols: glycerol
— synthesis from propene, properties and uses.

Phenols: Classification, electronic
interpretation of acidity of phenols,
10 3 3 Mechanism of Kolbe, Reimer— Tiemann and

bromination reactions.

Hydroxy acids: Structure & properties: lactic
acid, citric acid and isocitric acid. Dicarboxylic
acid: maleic and fumaric acid. Ketoacids:
pyruvic, a-ketoglutaric, oxaloacetic acid.

11 3 3  |Amines: Classification, properties, functional
group — Basicity of amines, acylation. Reaction
with  HNO2 & Schiff’s base formation.
Distinguishing reactions of primary, secondary
and tertiary amines.

Heterocyclic compounds: Definition,
classification with examples, structure and
biological importance of furan, pyrrole,
thiophene, pyridine, pyran, thiazole,
pyrimidine,  purine, indole, imidazole.
Aromaticity and basicity of pyrrole and
pyridine.

12 3 3  [Terpenes: Definition, Isoprene rule,
classification,  isolation.  Structure  and
biological importance of menthol, camphor,
farnesol, phytol, lanosterol, lycopene and
dolichols.

Steroids: Basic ring structure in steroids.
Structure and biological importance of
cholesterol, phytosterols, ergosterol, cortisol, -
estradiol, testosterone, and aldosterone.

13 3 3 Bile acids (Mono, Di & Tri cholic acids).

Alkaloids: Definition, classification based on
their structure and biological functions,
Isolation  of alkaloids, structure and
physiological action of morphine, nicotine and

atropine.
14 Revision
15 Revision

**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: B.Sc., Biochemistry Honors

Course Name: C9: Biomolecules-11

Total Teaching Hours:45 / Credits: 3/ Teacher: Dr. N. S. Kaviyarasi

WEEK | MODULE | Hours TOPIC ACTIVITY
1 3 Discovery and historical aspects, classification andLecture-based learning
types of lipids. Structure and properties andBlack board teaching
functions of fatty acids.
2 3 |Acyl glycerols, phospholipids, sphingolipids|Lecture-based learning
glycolipids. Black board teaching
3 3 Eicosanoids — prostaglandins, thromboxanes, andLecture-based learning
leukotrienes, leptin and visfatin. Black board teaching
4 Lipids 2 Lipoproteins — structure, function and mechanism oflLecture-based Iear_ning
(20 hours) transport. Black board teaching
4 1 Steroids: Basic ring structure in steroids. Using ball-and-stick
model
5 3 Structure and biological importance of cholesterol, [Lecture-based learning
Black board teaching
6 3 phytosterols, ergosterol, cortisol, p-estradiol,|Lecture-based learning
testosterone, and aldosterone. Black board teaching
7 2 Bile acids (Mono, Di & Tri cholic acids). Lecture-based learning
Black board teaching
1 Structure of nitrogenous bases, Black board teaching
8 3 nucleosides, nucleotides. Acid-base properties |Lecture-based learning
Reassociation kinetics, hypo- and hyperchromicBlack board teaching
effect.
9 3 Isolation, fractionation and characterization oflLecture-based learning
nucleic acids. Black board teaching
10 3 Double helical structure of DNA, polymorphism ofiLecture-based learning
DNA (A, B, Z forms), supercoiling of the DNABIack board teaching
Nucleic molecule
11 acids 3 Higher orders of DNA structure - ChromatinlLecture-based learning
(25 hours) structure, histones and nucleosomes. using models
12 3 Repetitive DNA sequences: tandem repeatslecture-based learning
(Satellites, minisatellites, and microsatellites).Black board teaching
Chemical synthesis of oligonucleotide.
13 3 Nucleic acid sequencing — Maxam and GilbertlLecture-based learning
method; Sanger's method. Black board teaching
14 3 RNA structure: Types of RNA, structure of mRNA |Lecture-based learning
tRNA. Black board teaching
15 3 [Structure of SIRNA, microRNA with emphasis onBlack board teaching
importance of structure to its function.

**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: BSc Biochemistry

Course Name: Plant Systematics and Medicinal Botany

Total Teaching Hours: 45/ Credits: 4/ Teacher: Dr. Shalini B.U. & R. Sumathi

WEEK | MODULE |HOURS TOPIC ACTIVITY

1 Module | 1  |Aim, the fundamental concept of systematics & Lecture-
Biosystematics based

1 Module | 1 Identification, description & Nomenclature. Lecture-
based

2 Module | 1  [Taxonomic hierarchy. Species concept & Lecture-
based

2 Module | 2  |Species concept - Biological, Evolutionary Lecture-
based

2 Module | 2  |Systems of classification Artificial, Natural, and Lecture-
Phylogenetic based

3 Module | 1  [Systems of classification — Bentham and Hooker Lecture-
based

3 Module | 1 Systems of Classification - APG Lecture-
based

4 Module 11 2 Biometrics and methodology of Cladistics: Numerical [Lecture-
taxonomy and Cladistics based

4 Module 11 1  |Characters, Variations, Operational Taxonomic Units, |Lecture-
based

5 Module 11 1  |Character weighting and coding, Cluster Analysis, Lecture-
Phenograms, Cladograms. based

5 Module 11 2  [Cladistics: Terms and concepts - Primitive and Lecture-
advanced, homology and analogy. based

5 Module Il 2  |parallelism and convergence, the concept of Lecture-
monophyly, Paraphyly, and Polyphyly). based

6 Module Il 3  [Cladistics: Construction of Phylogenetic trees — Lecture-
Parsimony method based

6 Module 11 2 Distance methods — Cluster analysis, Maximum Lecture-
likelihood methods, and consensus tree. based

7 Module 111 2 |Medicinal plants — Classification of medicinal plants - |Lecture-
Pharmacological based

7 Module 111 2 |Medicinal plants — Classification of medicinal plants - |Lecture-
chemical constituents based

8 Module 111 1 Methods of extraction of active principles Lecture-
based

8 Module 111 1  [Secondary metabolites in medicinal plants Lecture-
based




9 Module 111 General biosynthetic pathway and functions of Lecture-
Phenolic compounds — flavonones, anthocyanins and pbased
tannins

9 Module 111 General biosynthetic pathway and functions of Lecture-
Phenolic compounds - alkaloids and terpenoids based

10 Module 111 Evaluation of plant drugs (physical, chemical and Lecture-
biological) and Pharmacopeia. based

10 Module IV Systematics and Interdisciplinary Science — Evidence [Lecture-
from Phytochemistry based

11 Module IV Chemotaxonomy - Alkaloids, Phenolics, Glucosides [Lecture-
and Terpenesa based

11 Module IV Molecular data - cp-DNA, mt-DNA, and Nuclear Lecture-
DNA based

12 Module IV Cytotaxonomy, computer application in taxonomy Lecture-

based

12 Module IV Study of morphological, embryological relation to Lecture-
taxonomy. based

13 Module IV Study of morphological and palynological in Lecture-

based

13 REVISION

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

Bengaluru - 52
Teaching Plan for 2024-25

Programme: B.A./B.Com./BBA

Course Name: Open Elective - Food and Drug Toxicity
Total Teaching Hours:42 / Credits: 3/ Teacher: Dr. N. S. Kaviyarasi

WEEK | MODULE | Hours TOPIC ACTIVITY

1 3 Definition, history, scope & sub-divisions of Lecture-based learning
toxicology. Factors affecting toxicity — species  |Black board teaching
and strain, age, sex, nutritional status, hormones,
environmental factors, routes, duration and
frequency, and form of exposure.

2 3 Interactive effects of toxicants. Dose-effect and |Case study

General dose-response relationship Definition of EDso and
principles of LDso values.

3 Toxicology 3 [Types of toxicity - acute, subchronic, chronic Lecture-based learning
exposure. Black board teaching

4 3 Hazard and risk assessment, risk management,  |Lecture-based learning
acceptable daily intake (ADI) and tolerable daily |Black board teaching
intake (TDI).

5 2 Regulatory bodies- FDA, FSSAI, CDSCO. Lecture-based learning

Black board teaching

6 3 Naturally occurring toxins from animals, bacterialProject based learning
and fungal and sea food sources.

7 3 Food additives as toxicants: artificial colors,|Lecture-based learning
preservatives, sweeteners, flavor enhancers, acids,Black board teaching
emulsifiers, bleaching agents, anti-caking agents,

8 3 |Artificial ripening agents; toxicants formed during/Case study and lecture

Food food processing such as nitrosomines, maillard- based learning
toxicology reaction products acrylamide.

9 3 |Agricultural and industrial contaminants in foods: |Case study and lecture
pesticides, herbicides, fertiliser residues in fruits |- based learning
and vegetables;

10 2 |JAnimal drug residues in food and water, metal  |Case study and lecture
contaminants in foods and their toxicity in human |- based learning
body metals such as lead, arsenic and mercury.

11 3  [Toxic responses of xenobiotics/drugs on skin,Lecture-based learning
liver, kidney, and lungs. Skin damage: IrritantBlack board teaching
contact dermatitis and allergic contact dermatitis,

Targets of ac_ne — -

12 toxic 3 Liver toxicity: Hepatotoxic agents (paracetamol,Case study ar_ld lecture

damages ibuprufen, carbon tetrachloride, valproic acid) |~ based learning

13 2 Fatty liver, cirrhosis, necrosis. Lecture based learning

14 3 Lung damage: Pulmonotoxic agents (4- Case study and lecture

Ipomeanol, asbestos, cigarette smoke).

— based learning




15 3 Kidney  damage: chloroform, antibiotics{Case study and lecture
gentamycin. Neurotoxicity: Neurotoxic agents— Pased learning
(isoniazid, primaquine, cyclophosphamide).

**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: BSc Biochemistry

Course Name: Nutritional & Clinical Biochemistry

Total Teaching Hours: 60/ Credits: 4 / Teacher: Dr. Sowmyashree G

WEEK

MODULE

Hours

TOPIC

ACTIVITY

Introduction
to Nutrition
nd Energy

4

Defining Nutrition, role of nutrients, unit of
energy, Calorific and nutritive value of foods.
Measurement of Calories by bomb calorimeter.

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

Metabolism
(15hrs)

Basal metabolic rate (BMR) - definition,
determination of BMR and factors affecting
BMR. Respiratory quotient (RQ) of nutrients and
factors affecting the RQ

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

Specific dynamic action (SDA) - definition and
determination of energy expenditure, direct and
indirect calorimetry, factors affecting
thermogenesis, energy utilization by cells, energy
output — basal and resting metabolism, physical
activity

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

recommended nutrient intakes (RNI) and
recommended dietary allowances (RDA) for
different age groups.

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

Physiologic
al role and
nutritional
significance

Dietary carbohydrates, lipids, proteins in human
health

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

of
macronutrie
nts (15hrs)

Carbohydrates- Source, functions and storage of
carbohydrates, role of dietary fibres in
metabolism and health, blood glucose level and
GI tract functions

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

Amino acid- essential and non-essential aming
acids, amino acid supplementation, amino acid
pool, amino acid availability, antagonism, NPU,
BV, nitrogen balance, nitrogen cycle, protein|
calorie  malnutrition - Kwashiorkor and
Marasmus.

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

Lipids-essential and non-essential fatty acids,
saturated and unsaturated, dietary]
importance/implications of MUFA, PUFA, SFA,
omega fatty acids with omega3/omega 6 ratio,
triglycerides, phospholipids

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

Cholesterol, role of lipoproteins

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

'Vitamins

and

Dietary sources, biochemical functions and
specific deficiency diseases associated with fat -

soluble vitamins

Lecture-based learning.
Black board teaching.
Presentations and




Minerals Interactive learning.
(10hrs)

9 Dietary sources, biochemical functions andLecture-based learning.
specific deficiency diseases associated with{Black board teaching.
water-soluble vitamins. Hypervitaminosigf resentations and
symptoms of fat-soluble vitamins. Nutritionalnteractive learning.
requirements of vitamins for infants & children
and during pregnancy and lactation.

10 Minerals - sources, requirement, physiologicallLecture-based learning.
function, deficiency and toxicity of calcium,Black board teaching.
sodium, potassium, iron, magnesium, iodine, andP“"S‘mt*_1ti0ns anfl
inc. Interactive learning.

11 [Obesity 4 Definition and classification. Genetic and Lecture-based learning.

(7hrs) environmental factors leading to obesity. Obesity [Black board teaching.
related diseases and management of obesity. Presentations and
Interactive learning.
12 3 Role of leptin in obesity. Eating disorders. Lecture-based learning.
Black board teaching.
Presentations and
Interactive learning.
Organ 1 Use of biochemical tests, specimen collection and |Lecture-based learning.
function sample analysis. Black board teaching.
tests and Presentations and
iagnostic ' . ' ' Interactive learning..

13 lknzymes Liver function tests, kidney function tests and  |Lecture-based leaming.

(13hrs) thyroid function tests. liver disease — hepatitis, ~ [Black board teaching.
cirrhosis, and its diagnosis. Presentations and
Interactive learning.

14 4 Kidney function tests — clearance test, nephritic ~|Lecture-based learning.
syndrome, glomerulonephritis, renal stones. Black board teaching.
Thyroid function tests — hypothyroidism, Presentations and
hyperthyroidism, and goitre. [nteractive learning.

15 4 Diagnostic Enzymes: principles of diagnostic Lecture-based learning.

enzymology, clinical significance of aspartate
aminotransferase, alanine aminotransferase,
creatine kinase, aldolase, lactate dehydrogenase,

Alkaline phosphatase.

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: B.Sc., Biochemistry (Single major)

Course Name: Metabolism

Total Teaching Hours:60 / Credits: 4/ Teacher: Dr. N. S. Kaviyarasi

WEEK MODULE Hours TOPIC ACTIVITY
1 4 |Thermodynamics—First law of thermodynamics, |Lecture-based
second law of thermodynamics, Gibbs free Black board teaching
energy, endergonic & exergonic reactions,
Standard state free energy changes AG,
2 Bioenergetics 4  |Relationship between equilibrium constant and  |Lecture-based learning
(10 hours) AG, Feasibility of reactions. Black board teaching
ATP Structure, properties and energy currency of
the cell
2 |Importance of Coupled reactions, High energy  |Lecture-based learning
3 compounds. Black board teaching
2 |Introduction to Metabolism - Catabolism, Lecture-based learning
anabolism, catabolic, anabolic pathways. Black board teaching
4 4 |Glycolysis and its regulation, Gluconeogenesis |Lecture-based learning
and its regulation. TCA cycle, Black board teaching
5 Carbohydrate 4 |Amphibolic, anaplerotic reactions, Cori cycle.  |Lecture-based learning
: Glycogen metabolism, Glycogen storage Black board teaching
Metabolism . ; N
(15 hours) disorders. Ele:'ctron Transpo_rt chain, Oxidative
phosphorylation, & production of ATP.
6 4 |Pentose phosphate pathway (HMP shunt) & its  |Lecture-based learning
regulation. Black board teaching
7 1 . . Lecture-based learning
Regulation of blood glucose level. Diabetes Black board teaching
7 3 Transport of Fatty acid. Beta — oxidations of fatty [Lecture-based learning
acids, odd and even chain fatty acids. Black board teaching
8 4 Regulation of fatty acid oxidation, peroxisomal |Lecture-based learning
oxidation, ® oxidation. Black board teaching
9 Lipid Ketone bodies production. Biosynthesis of fatty |Lecture-based learning
Metabolism 4 acids — Acetyl-CoA carboxylase reaction, Fatty |Black board teaching
(15 hours) acid synthase complex, biosynthesis of palmitate,
energetics, Regulation of fatty acid biosynthesis.
10 Biosynthesis of triacylglycerols and Lecture-based learning
4 phospholipids, Biosynthesis of cholesterol, Black board teaching
regulation. Gaucher disease and Tay-sachs
disease.
11 Biodegradation of amino acids — deamination,  |Lecture-based learning
4 o . i
. . transamination, decarboxylation, Black board teaching
Amino Acid - ——— - - - >
12 . Urea cycle including its regulation. Biosynthesis |Lecture-based learning
Metabolism 4 . . ]
(10 hours) of_ amino acids. _ _ _ Black board teachln_g
13 5 Disorders of amino acid metabolism Lecture-based learning
(phenylketonuria, alkaptonuria). Black board teaching
13 2  |Biosynthesis and degradation of purine. Lecture-based learning

Black board teaching




14

15

Nucleic acid
metabolism
(10 hours)

Biosynthesis and degradation of pyrimidine
nucleotides.

Lecture-based learning
Black board teaching

Regulation

Lecture-based learning
Black board teaching

Purine salvage pathway

Lecture-based learning
Black board teaching

Lesch-Nyhan syndrome, Gout and Orotic
aciduria.

Lecture-based learning
Black board 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: B.Sc. Biochemistry (Single major)

Course Name: Enzymology

Total Teaching Hours: 60 / Credits: 4 / Teacher: Dr. Thilagavathy A

WEEK

MODULE

Hours

TOPIC

ACTIVITY

Introduction to
enzymes and
features of
catalysis
(12 hours)

4

Historical developments in Enzymology. Nature of
enzymes -—apoenzyme, holoenzyme, prosthetic
group, cofactor, coenzymes. Classification and
nomenclature of enzymes.

Lecture based
learning, black board
teaching, technology
based learning

Units of enzyme activity, total activity and specific
activity. Concept of active site, Fischer’s lock and key|
hypothesis, Koshland’s induced fit hypothesis. Enzyme
Specificity & different types of specificity.

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

Monomeric and oligomeric enzymes. Metal activated
enzymes and metalloenzymes. Isoenzymes, definition,
properties. Concept of ribozymes, Abzymes, Synzyme,
Extremozyme.

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

Enzyme
Kinetics and
inhibition
(15 hrs)

Reaction coordinate diagram of enzyme vs
chemical catalysts - activation energy, collision
theory, transition state theory, catalysis. Factors
affecting enzyme reactions: enzyme concentration
substrate concentration, time, pH, temperature
radiation, oxidizing agents, inhibitors and
activators.

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

Enzyme inhibition-  Reversible inhibition
(competitive, uncompetitive, non-competitive and
mixed) and irreversible inhibition.

Black board teaching,
technology based
learning (animated
videos)

Relationship between initial velocity and substrate
concentration, equilibrium constant, steady state
kinetics, mono-substrate reactions. Derivation of
Michaelis-Menten equation; Lineweaver-Burk
plot. Determination of Km Vmax.

Lecture-based learning
Black board teaching,
technology based
learning (animated
videos)

Types of bisubstrate reactions (ping pong reaction,
random order and compulsory order reaction)
examples.

Lecture-based learning
Black board teaching

Mechanism of
action of
enzymes

(12 hours)

General features - proximity and orientation, strain
and distortion, acid-base catalysis, covalent catalysis,
electrostatic catalysis, metal ion catalysis.

Lecture-based learning
Black board teaching

Mechanism of action of lysozyme and triose
phosphate isomerase.
Structure and biological functions of Coenzymes
(NAD, FAD, FMN, TPP, pyridoxal phosphate).

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




10 Multienzyme complex - Occurrence, physiologicallecture-based learning
importance and properties (pyruvate dehydrogenaseBlack board teaching
complex, fatty acyl synthase complex)

11 Control of activities of single enzymes and metabolic|Lecture based

Regulation of

pathways, feedback inhibition, concerted feedback
inhibition, feed forward stimulation. Regulation of
monomeric enzymes- proteolytic cleavage of
zymogen (chymotrypsinogen).

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

12 enzyme
activity
(13 hours)

Regulation by covalent modification- regulation of
glycogen phosphorylase. Allosteric regulation-
positive and negative modulators, homotropic and
heterotropic regulation.

Lecture-based learning
Black board teaching

13

Allosteric regulation of aspartate transcarbamoylase|
and sigmoidal kinetics, Protein ligand binding
studies- Hill plot, Scatchard plot and its significance.
Co-operativity, MWC & KNF models.

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

14

Applications
of enzymes
(8 hrs)

Industrial applications of enzymes in Food,
pharmaceutical, leather, textile, detergent, paper
industries. Enzyme therapy (streptokinase)

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

15

Immobilized enzyme technology- adsorption
covalent binding, cross linking, entrapment,
encapsulation, Properties of immobilized enzymes.

Lecture based
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: BSc Biochemistry (Single Major)

Course Name: Endocrinology

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

WEEK | MODULE | Hours TOPIC ACTIVITY
1 Principal 3 IAnatomy and functions of thyroid gland, parathyroid |Lecture-based learning.
endocrine glands, pancreas, pituitary gland, adrenal glands, Black board teaching.
glands (6 hrs) gonads. Presentations and
Interactive learning.

2 3 Endocrine examination. Common clinical features in |Lecture-based learning.
endocrine disease, Prevalence and incidence of Black board teaching,
endocrine conditions Presentations and

Interactive learning.
3 Classification 3 Hormones - definition, Hormone cascade system Lecture-based learning|
and involving CNS, hypothalamus, anterior pituitary, Black board teaching,
Mechanism target gland. Presentations and

(7hrs) Interactive learning.

4 3 Feedback mechanisms. Classification of hormones Lecture-based learning,
(polypeptides, glycoproteins and POMC peptides). Black board teaching.
Major polypeptide hormones and their actions Presentations and

Interactive learning.
5 1 Genes and formation of polypeptide hormones - Lecture-based learning,
POMC peptides and vasopressin. Black board teaching,
Presentations and
Interactive learning.
Signal 2 Inactivation and degradation of hormones, Lecture-based learning,
cascade Black board teaching,
reactions (12 Presentations and
hrs) Interactive learning

6 3 signal transduction and second messengers - adenylate |Lecture-based learning,
cyclase system, CAMP, adrenalin and glycogen Black board teaching.
degradation. Presentations and

Interactive learning.
7 3 G-protein as cellular transducer, inositol triphosphate |Lecture-based learning,
and calcium release, Black board teaching,
Presentations and
Interactive learning.
8 3 Glycogen phosphorylase kinase, DAG Lecture-based learning,
Black board teaching,
Presentations and
Interactive learning.
1 Protein kinase C-pathway Lecture-based learning,
Black board teaching,
Presentations and
Interactive learning
9 Hormone 2 Steroid hormone receptors, intracellular protein|Lecture-based learning,
Receptors receptors, structural organization of receptor proteinBlack board teaching,
and Presentations and

Regulation (8

Interactive learning




10 hrs) Hormone binding domain, antigenic domain and DNA |Lecture-based learning,
binding domain, organizations of functional elements -Black board teaching,
hormone response elements. Presentations and

Interactive learning

11 Positive and negative transcriptional effects of S.R,  |Lecture-based learning.
receptor activation - upregulation and down Black board teaching,
regulation. Presentations and

Interactive learning
12 Apoptosis Signals for apoptosis; [DNA damage, stress, Lecture-based learning,
(12 hrs) Interferon. Inhibition of protein synthesis, TNF, Cd- |Black board teaching,
95, Fas, Apo-1, Apo-2, NGF]. Presentations and

Interactive learning

13 Death receptors and their ligands; Role of MAP/Erk in|Lecture-based learning.
cell death. Apoptotic signaling; pro- and anti-apoptotic [Black board teaching,
signaling by TNRF1 and DR3, Regulation of Presentations and
apoptosis by Bcl-2. Interactive learning

14 Structure and functions of caspases and their cascade |Lecture-based learning,
in apoptosis, Role of Mitochondria in apoptosis. Black board teaching,

Presentations and
Interactive learning
15 IApoptosis - steroid hormone action at cell level, Lecture-based learning.

multiple endocrine neoplasia - different types.

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: B.Sc. Biochemistry (Single major)

Course Name: Biochemical Toxicology

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

WEEK

MODULE

Hours

TOPIC

ACTIVITY

1

3

Definition, different branches of toxicology and their
interrelationships, dose descriptors (DNEL, NOAEL,
LOAEL, EDspand LDsg), dose-response curves.
Factors affecting toxicity—biotic, abiotic, routes, form,
duration, and frequency of exposure.

Lecture-based learning

Interactive effects of toxicants.

IAbsorption, Distribution, Metabolism, Elimination
(ADME). Absorption through gastro-intestinal tract,
lungs, skin.

Lecture-based learning

Distribution—apparent volume of distribution, plasma-
and tissue-protein binding, storage in tissues, blood-
brain barrier, passage across placenta.

Lecture-based learning

Biotransformation - Phase | and Il reactions. Excretion
- urinary, fecal, exhalation, other routes. Antidotal
therapy.

Lecture-based learning
Discussion

Cutaneous toxicology - skin as a barrier,
dermatitis, acne, urticaria.

Pulmonary toxicity lungs structure and
functions, pulmonotoxic agents, pathogenesis ofi

chemical induced damage,

Lecture-based learning

acute and chronic responses of lungs to injury.
Hepatic toxicology - anatomy and physiology of
the liver, factors in liver injury, mechanism of liver
injury.

Lecture-based learning

Cardiotoxicity- Cardiac structure and function,
cardiac contraction, pathology of cardiac toxicity,
mechanisms of cardiotoxicity.

Oxidative stress—Definition of oxidative stress,
toxicological consequences of oxidative stress,

Lecture-based learning

Flipped learning
Debates

Oxidative stress and protein damage, oxidative
stress and DNA damage, oxidative stress and lipid
damage.

Disturbances in calcium homeostasis—Xenobiotic
induced alterations in intracellular calcium
distribution,

Lecture-based learning

toxicological ~ consequences  of  increased

Lecture-based learning
Animation

intracellular calcium concentrations.




Disruption of cellular energy production—
Mitochondrial targets, Protonophoretic and
uncoupling activity of xenobiotics, inhibition of

10 v NADH production, inhibition of electron Lecture-based learning
transport change, change in mitochondrial
membrane permeability.
\ Chemical mutagenesis. Lecture-based learning
11 \/ Nature, mechanism and biological features ofiLecture-based learning
chemical carcinogenesis, carcinogens. Inquiry-based learning
12 \ Teratogenesis: Teratogens and their mechanism of
action. Lecture-based learning
Standard test battery for genotoxicity, In vitroinquiry-based learning
testing methods, bacterial reverse mutation test,
mammalian chromosome aberration test
13 \ In vivo genotoxicity testing methods: comet
assay, micronuclei test. Lecture-based learning
Inquiry-based learning
VI Food toxicology - toxicology of food additives - |Discussion
polycyclic hydrocarbons, heterocyclic amines,
nitrosamines, natural contaminants, synthetic
carcinogens.
14 VI Animal and plant toxins. Metal toxicity - arsenic, |Lecture-based learning
mercury, lead and cadmium. Environmental
factors affecting metal toxicity.
\Veterinary and agri toxicology- Common toxicity
in dogs, cats, horses and poultry, by herbicides,
household chemicals.
15 VI heavy metals, mycotoxins, blue-green algae and |Lecture-based learning

toxic plants,
Cosmetic toxicology- Toxicity of shampoos,
conditioners, bleachers, dyes, allergic and

respiratory disorders.

Inquiry-based learning

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