Mount Carmel College, Autonomous, Bengaluru-52
Teaching Plan for 2024 - 25

Course Name: Animal and Plant Diversity
Total Teaching Hours: 45/ Credits: 3 / Teacher: Suba G A Manuel

and Sajitha TP
WEEK | Module | Hours TOPIC ACTIVITY
1 1 2 [Invertebrate form and function -1 Lecture and discussion
Protozoa — Diversity in unicellular body
form, Intracellular digestion, locomotion
4 2 [Plant taxonomy Lecture and discussion
Definition, scope and objectives, Taxonomic
hierarchy, classification of Engler and Prantl
2 1 2 |Protozoa - Locomotion and reproduction —  [Lecture and discussion
conjugation and its significance
4 2 Plant nomenclature - ICBN ranks, basis, Lecture and discussion
rules, typification, principles of priority
3 1 2 |Porifera — Body form, water canal system  |[Lecture and discussion
4 2 |Plant nomenclature - Effective and valid Lecture and discussion
publication, citation and rejection of names
and terminologies
4 1 2 (Coelenterata — Polymorphism with suitable |[Lecture and discussion
examples
Helminthes —Parasitic adaptations
4 2 (Current trends in Biosystematics, Botanical |[Lecture and discussion
inventories, Flora and monographs
5 2 2 [Invertebrate form and function -2 Lecture and discussion
/Annelida — Parasitic adaptations in leech
IArthropoda —Diversity in body form
5 2 Study of families with plants of Lecture and discussion
medicinal/economic importance — 1
Introduction, Myrtaceae
6 2 2 |Arthropoda - Social organization in termite  [Lecture and discussion
and bee and Hormonal control of
metamorphosis
5 2 Myrtaceae, Rutaceae Lecture and discussion
7 2 2 Mollusca - Diversity in body form and Types|Lecture and discussion
of shells
Echinodermata — Diversity in body form
5 2 [Rutaceae, Papilionaceae Lecture and discussion




8 2 2 [Echinodermata - water vascular system Lecture and discussion
Prochordates - General characters and
classification with examples
5 2 |Papilionaceae, Asteraceae Lecture and discussion
9 3 2 Vertebrate form and function Lecture and discussion
Fishes —swimming adaptations , migration —
catadromous and anadromous
5 2 |Asteraceae, Apocynaceae Lecture and discussion
10 3 2 |Amphibia- Parental care, Hormonal control |[Lecture and discussion
of metamorphosis
5 2 |Apocynaceae, Rubiaceae Lecture and discussion
11 3 2 [Reptiles-Adaptations, identification of Lecture and discussion
venomous and non-venomous forms
5 2 Rubiaceae, Labiatae Lecture and discussion
12 3 2 [Reptiles-poison apparatus Lecture and discussion
IAves- Flight adaptation
6 2 Study of families with plants of Lecture and discussion
medicinal/economic importance — 2
Euphorbiaceae
13 3 3 |Aves- nesting diversity, migration Lecture and discussion
Mammals- Interesting features of marsupials,
proboscidae
6 2 Zingiberaceae Lecture and discussion
14 3 2 Mammals- Interesting features of cetaceans, |[Lecture and discussion
chiroptera and communication in monkeys.
6 2 Musaceae Lecture and discussion
15 2 Revision Discussion
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Mount Carmel College, Autonomous,

Bengaluru - 52

Teaching Plan for 2024 - 25

Course Name: Animal and Plant Diversity Practical

Total Teaching Hours: 46/Credits: 2/ Teacher: Suba G A Manuel and Sajitha T P

WEEK | UNIT Hours TOPIC ACTIVITY
1 1 4  |Porifera - Leucosolenia, Sycon, Euspongia, Spongilla  [Specimen identification
and discussion
Plant Systematics and Preparation of dichotomous
key Lecture and discussion
2 2 4  [Coelenterata - Hydra, Obelia, Physalia, Aurelia, Sea  [Specimen identification
anemone, Corals and discussion
Plant Systematics - Catharanthus roseus Specimen disection and
(Apocyanaceac) discussion
3 3 4 Helminthes - Liver fluke, Tape worm, Ascaris Specimen identification
|Annelida - Earthworm, Leech, Nereis, Chaetopterus and discussion
Plant Systematics - Ixora willamsii (Rubiaceae) Specimen disection and
discussion
4 4 4  |Arthropoda - Peripatus, Scorpion, Praying mantis, Specimen identification
Butterfly, Silk moth, Honey bee and discussion
Plant Systematics - Tridax procumbens Specimen disection and
(Asteraceae) discussion
5 5 4 Mollusca - Unio, Octopus; Shell - Dentalium, Nautilus [Specimen identification
Echinodermata - Starfish, Sea urchin, Sea lily and discussion
Plant Systematics - Leucas aspera (Lamiacea) Specimen disection and
discussion
6 6 4  [Fishes - Scoliodon, Sting ray, Hammer head shark, Specimen identification
Exocetus, Hippocampus and discussion
Plant Systematics - Crotolaria sp (Papilionatae) Specimen disection and
discussion
7 7 4 IAmphibia - Rana, Hyla, Rhacophorus, Salamander, Specimen identification
Necturus, Ichthyophis and discussion
Plant Systematics - Callistemon citrinus Specimen disection and
(Myrtaceae) discussion
8 8 4  |Reptiles - Naja, Hydrophis Viper, Dryophis Specimen identification

Plant Systematics — Toddalia asiatica (Rutaceae)

and discussion

Specimen disection and

discussion




9 9 Birds - Feet and beak modification in Hawk, King Specimen identification
fisher, Duck, Parrot and discussion
Plant Systematics - Euphorbia geniculate Specimen disection and
(Euphorbiaceae) Jiscussion

10 10 Mammals - Rabbit, Mongoose, Hedgehog, Bat Specimen identification

Plant Systematics - Musa paradisiaca (Musaceae)
[Etlingera elatior (Zingiberaceac)

and discussion
Specimen disection and
discussion

Prefinal

End semester exam
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Mount Carmel College, Autonomous,

Bengaluru - 52

Teaching Plan for 2024-
25

Course Name: Biomolecules

Total Teaching Hours: 45/ Credits: 3 / Teacher: Sowmya Kumar

WEEK| UNIT Hours TOPIC ACTIVITY
Carbohydrates and their metabolism
1 2 Importqnce of garbohydrates. Structure, Lecture and
properties and 1mportance of discussion
1 homopolysaccharides
2 1  |Protein
Peptide bond, naturally occurring peptides Lecture and
discussion
1 2 [Structure, properties and importance of
heteropolysaccharides, Structure of blood Iaqcmre a nd
iscussion
2 group
2 1  [lonic properties of peptides and proteins Lecture and
discussion
1 2 |Structure and functions of Lecture and
3 glycosaminoglycans, Cardioglycosides discussion
2 1 [Primary structure of protein Lecture and
discussion
1 2 [Structure and functions of glycoprotein  [Lecture and
4 and Hexose monophosphate shunt discussion
2 1 [Secondary structure of protein: alpha Lecture and
helical, beta pleated sheet and discussion
1 2 (Glycolysis and glycogenesis Lecture and
5 discussion
Triple helical structures of protein and Lecture and
2 1  |Ramachandran plot discussion
Glycogenolysis and Citric acid cycle Lecture and
1 2 discussion
6 Tertiary structure of protein and forces  |[Lecture and
2 1  (involved in stabilization discussion
Lecture and
1 2 |Gluconeogenesis, Cori cycle discussion
7 Quaternary structure of protein and forces [Lecture and
2 1  (involved in stabilization discussion
5 2 |Lipids Lecture and
Classification, a brief account of the discussion
8 chemistry
3 1 |Protein and amino acid metabolism Lecture and
General aspects of amino acid metabolism (discussion




Biological roles - fatty acids, acylglycerols,
phospholipids

Lecture and
discussion

? General aspects of amino acid metabolism |Lecture and
discussion
Biological roles -Sphingolipids (cerebrosides|Lecture and
and gangliosides), steroids (cholesterol and |discussion
10 bile acids)
Urea cycle Lecture and
discussion
Lipid metabolism Lecture and
Biosynthesis of fatty acids, biosynthesis of |discussion
phospholipids, biosynthesis of
11 triacylglycerol.
Uric acid biosynthesis Lecture and
discussion
Synthesis, transport of cholesterol Lecture and
discussion
12 Amino acid catabolism Lecture and
Catabolism of tyrosine discussion
Oxidation of fatty acids a, p and o, Lecture and
Ketogenesis discussion
13 Catabolism of phenylalanine, tryptophan Lecture and
discussion
Nucleotide metabolism Lecture and
Phosphodiester method of synthesis, De discussion
14 novo synthesis of purine and pyrimidine
Sulphur-containing amino acids, creatine  [Lecture and
and creatinine discussion
Regulation in nucleotide biosynthesis, Lecture and
! degradation of nucleic acids discussion
> Revision 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 - 52

Teaching Plan for 2024-25

Course Name: Biomolecules Practical

Total Teaching Hours: 46 / Credits: 2 / Teacher: Padmashree Kulkarni and

Sowmya Kumar

WEEK| UNIT Hours TOPIC ACTIVITY
Estimation of reducing sugar by DNS Performance by
1 1 4  |method students
Estimation of total carbohydrates by Performance by
2 1 4 \Anthrone Method students
Preparation of reagents Performance by
3 2 4
students
Estimation of Inorganic phosphate by Fiske- Performance by
4 3 4 Subbarow method students
4 Determination of saponification value of |  Performance by
5 4 oil or fat. students
6 5 4 Estimation of protein by Folin—Ciocalteu| Performance by
method students
Estimation of cholesterol in serum by
7 6 4 |Zak’s method. Performance by
students
8 7 4 Determination of protein content by UV Performance by
spectroscopy (A280) students
4 Estimation of protein by Biuret method Performance by
9 8 students
10 9 Estimation of reducing sugar by DNS Performance by
4  |method students
11 10 4 Revision Discussion
Pre-final examination Performance by
12 11 2
students

**Due to CIA week additional classes will be scheduled to make up for the teaching hours
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Total Teaching Hours: 45 / Credits: 3 / Teacher: Padmashree Kulkarni and Sowmya Kumar

Mount Carmel College, Autonomous, Bengaluru - 52

Teaching Plan for 2024-25
Course Name: Cell Biology

WEEK| UNIT Hours TOPIC ACTIVITY|
Cell and its constituents —I & II
Cytoplasm -its constitution and Lecture and
1 2 . . : : ! .
functions; importance of biological discussion
1 water, cell matrix
Cell Signaling — I
3 1 Communication between cells and L§cture a nd
. . discussion
their environment;
Ultra - Structure and functions of cell
Lecture and
1 2 organelles - cell wall, plasma . .
discussion
2 membrane
3 1 Characters of cell signaling Lecture and
discussion
1 ) chromosomes and nucleosome concept| Lecture and
3 discussion
3 1 Signalling molecules and their Lecture and
receptors, discussion
Ultra - structure and functions of cell
. . . Lecture and
1 2 organelles — mitochondria, golgi . .
: . discussion
4 complex , endoplasmic reticulum
3 1 cell surface receptors and their types Lecture and
discussion
Cell leansport ) . Lecture and
1 2 Osmosis - endosmosis, exosmosis, role . )
. discussion
5 of aquaporins
3 1 Intracellular receptors Lecture and
discussion
Diffusion -simple diffusion, facilitated
1 ) diffusion (ion channels -calcium Lecture and
6 channel, hexose permease as glucose discussion
transporter, Na'-K" leak channels )
3 1 Cell surface and intracellular signal Lecture and
receptors discussion
: + 1t 2+_
Active transport (Na'-K™ pump, (;a Lecture and
2 2 IATPase pump, proton pump, / uniport, . .
s discussion
7 symport and antiport transfer)
3 1 Role of selectins, integrins and Lecture and
cadherins in cell signaling discussion
'Vesicular transport - Types of vesicles
] ) ) and their functions-exocytosis, Lecture and
endocytosis, transcytosis, pinocytosis discussion
and phagocytosis




Cell Signaling — I1

Lecture and

differentiation

4 1 Secondary messengers in cell discussion
signaling- cAMP
Regulation of Cell Cycle
) ) Role of cyclins (CDKs and their Lecture and
9 interaction at various stages of discussion
mammalian cell cycle)
4 1 Secondary messengers in cell Lecture and
signaling- nitric oxide discussion
Role of protein kinases (CDKs and
. . . Lecture and
2 2 their interaction at various stages of . .
X discussion
10 mammalian cell cycle)
Role of selectins, integrins and Lecture and
4 1 . .= ! .
cadherins in cell signaling discussion
Cancer Biology
Properties of cancer cells, normal Vs
3 . Lecture and
5 2 benign tumor Vs malignant tumor, . .
. X . discussion
11 interaction of cancer cells with normal
cells
4 1 Outline of different signaling pathways| Lecture and
discussion
Genetic rearrangements in progenitor Lecture and
5 2 cells, oncogenes, tumor suppressor discussion
12 genes: pS3, RB, BRCA1, BRCA?2,
7 1 Programmed Cell Death (PCD) Lecture and
IApoptosis pathways discussion
Genetic recombination, non-
- s : Lecture and
5 2 disjunction of chromosomes and its . .
L discussion
13 significance
Causes and consequence of necrosis in| Lecture and
7 1 . . ! .
different tissues and organ systems, discussion
'Virus induced cancer: Adenovirus,
. . . Lecture and
5 2 Simian Virus 40 and Human papilloma . .
. discussion
14 Virus
7 Tumor necrotic factor Lecture and
1 discussion
Kinase inhibitors and their role in Lecture and
5 2 regulation-check points for DNA . .
Discussion
15 damage
7 1 Role of apoptosis in development and Lecture and

Discussion

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

Padmashree Kulkarni : 3,4 & 7
Sowmya Kumar: 1,2,5, & 6
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Mount Carmel College, Autonomous

Bengaluru - 52
Teaching Plan for 2024-25

Course Name: Cell Biology Practical
Total Teaching Hours: 46 / Credits: 2 / Teacher: Sowmya Kumar

WEEK| UNIT Hours TOPIC ACTIVITY
Sq}las}rl ‘[eintli)orfaiyt Ehdf %rep?;rrallltil:)n iof Performance by
1 1 4 fonion root tip for the study o 0sis students
stages
Squash temporary slide preparation of
2 1 4 |onion flower buds or Rheo flower for the Performance by
. students
study of meiosis stages.
Preparation of buccal smear to observe Performance by
3 2 4 . .
mitochondria. students
Chloroplast isolation by differential Performance by
4 3 4 . .
centrifugation students
4 Isolation of nucleus by differential Performance by
5 4 : .
centrifugation students
6 5 4 Squash temporary slide preparation of Performance by
Salivary gland chromosome students
Study of Shoot apical meristem,
Permanent slides- Root and Shoot apical
7 6 4 meristem Performance by
Study of different types of plant tissues- students
Parenchyma, Sclerenchyma,
Collenchyma,
] 7 4 Study of different types of animal Performance by
tissues- Epithelial tissue, Muscle tissue students
Study of dlfferenF types of animal Performance by
9 8 4  tissues-, Connective Tissue- Bone,
: students
Cartilage
10 9 Study of different types of plant tissues- Performance by
4 [ Xylem and Phloem students
Squash temporary slide preparation of
11 10 4 onion root tip for the study of mitosis Discussion
stages
11 11 4 Revision Discussion
12 12 5 Pre-final examination Performance by
students

**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

Course Name: Genetics

Total Teaching Hours: 52 / Credits: 4 / Teacher: Sajitha T P and Sowmya Kumar

WEEK| UNIT | Hours TOPIC ACTIVITY
Interaction of Genes and their
Expresspn Lecture and
1 3 (Combs in fowl; complementary genes . .
(flower colour in sweet pea, deaf-mutism discussion
1 in man — 9:7 ratio); recessive
Chromosomal Aberrations
4 1 Extranuclear inheritance: a) Organelle Lecture and
heredity: Chloroplast-Variegation in 4 0’ discussion
clock plant
Dominant epistasis (cpat colour in dpgs - Lecture and
1 3 |12:3:1 ratio); epistasis (coat colour in . .
2 rodents — 9:3:4 ratio); atavism discussion
4 1 Mitochondria- Petite in Saccharomyces, Lecture and
discussion
1 3 Quantitative Genetics (polygenic Lecture and
inheritance) - skin colour in man. discussion
3 4 | Maternal effect- Shell coiling in Limnaea Lecture and
discussion
/Allelism and Sex-Linked Inheritance
) 3 Multiple alleles — A, B, O blood groups in Lecture and
man; Rh factor inheritance discussion
4 (erythroblastosis fetalis);
4 1 Cytoplasmic Inheritance - Paramecium Lecture and
(Kappa Particle), discussion
) 3 self-sterility alleles (Nicotiana);, Lecture and
pleiotropism; Inheritance of X-linked genes| discussion
> 4 Infectious heredity - Sigma virus and Lecture and
1 Wolbachia bacterium in Drosophila. discussion
Characters of X-linked inheritance
(Example.s: eye colour in Dr0§9phila, Lecture and
2 3 |colour blindness and hemophilia in man). . .
6 Inheritance of Y-linked and X-Y linked discussion
genes; sex limited genes.
Determination of Sex Lecture and
5 1 Chromosomal theory of sex determination discussion
Chromosomal Aberrations Lecture and
7 3 3 Primary and secondary non-disjunction. discussion




5 | Functions of X and Y chromosomes Lecture and
discussion
3 3 /Aneuploidy — types Lecture and
discussion
8 Genic balance theory of sex determination
. . : . Lecture and
5 1 |in Drosophila; sex types in Drosophila . .
. discussion
(Gynandromorph and intersex).
Effects of aneuploidy in man (autosomal Lecture and
3 3 |and allosomal aneuploidy). di .
Detection of Chromosomal aberrations 1scussion
9 Sex determination in man and plants
(Melandrium). Influence of hormones and L
: o ecture and
5 1 environmental factors on sex determination di .
(Examples.: Bonellia viridis and free iscussion
martins).
Human Genetics
6 3 [Introduction to human genetics; human Le.cture a nd
o . . discussion
10 lkaryotyping; genetics of twins.
8 1 Linkage and Crossing Over Lecture and
Linkage — Definition types discussion
Human metabolic disorders (albinism,
6 3 alkaptonuria, phenylketonuria, hemophilia,| Lecture and
1 sickle cell anemia and thalassemia); discussion
Human Genome Project.
2 | Linkage significance Lecture and
discussion
Gen_etlcs of Plant Breeding in Lecture and
7 3 |Agriculture di :
12 Inbreeding and its application 1scussion
2 | Crossing over — Definition, types Lecture and
discussion
7 3 Outbreeding and its applications Lecture and
heterosis discussion
13 — =
] 1 Cross over significance Lecture and
discussion
7 3 Polyploidy — autopolyploidy and Lecture and
4 allopolyploidys;. discussion
polyploidy in plants and its economic . .
7 1 significance Discussion
Revisi . .
- 3 evision Discussion
15 Revision
- 1 Discussion

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

Sajitha T P —1,2,3, &8
Sowmya Kumar — 4,5,6 &7
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Mount Carmel College, Autonomous

Bengaluru - 52

Teaching Plan for 2024-25

Course Name: Genetics Tutorial

Total Teaching Hours: 26 /Credits: 1/ Teacher: Sajitha T P

Signature of HOD

WEEK | UNIT Hours TOPIC ACTIVITY
1 1 2 Genetics-problems Discussion
2 2 2 Genetics-problems Discussion
3 3 2 Genetics-problems Discussion
4 4 2 Genetics-problems Discussion
5 5 2 Genetics-problems Discussion
6 6 2 Genetics - problems Discussion
7 7 2 Karyotyping human chromosomes -G Student
and V banding- staining presentation on the
types of banding -
discussion in the
class
8 8 2 Developing pedigree charts Discussion
9 9 2 Study of Drosophila mutants Student
presentation on the
types of Drosophila
mutants -
discussion in the
class
10 10 2 Chromosomal aberrations-charts Discussion
11 11 2 Chromosome maps for human Discussion

syndromes-charts




12 12 2 Revision Discussion

13 13 2 Tutorial exam Exam

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

b

Signature of the Faculty Member Signature of HOD




Mount Carmel College, Autonomous, Bengaluru - 52

Teaching Plan for 2024-25

Course Name: Instrumentation and Lab Techniques

Total Teaching Hours: 26 / Credits: 2 / Teacher: Sajitha T P

WEEK| UNIT | Hours TOPIC ACTIVITY
Biophysical methods . .
1 4 1 Principle behind spectroscopy Lecture and discussion
Microscopy . .
1 1 |onversion of units Lecture and discussion
UV/visible spectroscopy —
4 1 |Principle, instrumentation and Lecture and discussion
2 applications
Light microscopy- Phase contrast . .
1 1 microscopy Lecture and discussion
Circular dichroism — Principle, . .
4 1 instrumentation and applications Lecture and discussion
3 1 1 Fluorescent microscopy,Dark field Lect ddi .
microscopy. ecture and discussion
NMR- Principle, instrumentation . .
4 I bnd applications Lecture and discussion
4 Different fixation and staining
1 1 [techniques for Scanning Electron | Lecture and discussion
Microscope
X-ray diffraction — Principle, . .
4 1 instrumentation and applications Lecture and discussion
5 Different fixation and staining
1 1  [techniques for Transmission Lecture and discussion
Electron Microscope
4 1 Mass spectrometry — Principle, Lect ddi .
6 instrumentation and applications ceture and discussion
Sample preparation and image . .
I 1 processing of electron microscopy Lecture and discussion
Electrophysiological methods
5 1  [Introduction to electrophysiology Lecture and discussion
7 and its applications
Centrifugation . .
2 1 Principles of centrifugation, Lecture and discussion
Single neuron recording - Principle, . .
> 1 instrumentation and applications Lecture and discussion
8 Types of centrifugation —
2 1  |Preparative andAnalytical Lecture and discussion
centrifuges
Patch-clamp recording — Principle . .
5 1 bnd instrumentation Lecture and discussion
9 Types by rotor design- fixed-angle
2 1 frotor, swinging head or swinging | Lecture and discussion
Bucket
Patch-clamp recording — Types and . .
10 5 1 applications Lecture and discussion




Chromatographic techniques
Principles and applications of thin
layer chromatography (TLC)

Lecture and discussion

PET - Principle, instrumentation
and applications

Lecture and discussion

1 Principles and applications of gel
filtration chromatography Lecture and discussion
MRI and fMRI - Principle, Lect ddi )
instrumentation and applications ccture and discussion
12 Principles and applications of ion
exchange chromatography and Lecture and discussion
affinity chromatography
CAT - Principle, instrumentation . )
.. Lecture and discussion
13 and applications
Principles and applications of gas . .
chromatography (GC) Lecture and discussion
Revision Lecture and discussion
14 Principles and applications of high-
performance liquid chromatography| Lecture and discussion
(HPLC).
15 Discussion

Revision

**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
I MSc -1 SEM (NEP)
Course Name: Biostatistics
Total Teaching Hours: 26 / Credits: 2
(MSEXCEL is used for solving problems under some topics in each module)

WEEK| MODULE | Hours TOPIC ACTIVITY
1 Module 1 2 Types of data, summarization of data
Univariate through frequency distributions, bar
Data diagrams and histograms.
Analysis
2 | 2 Measures of central tendency — mean,
median, mode.
3 | 2 Measures of dispersion — range, variance,
standard deviation.
4 | 1 Coefficient of variation.
Module IT 1 Scatter plot
Bivariate
Data
Analysis
5 1T 2 Karl Pearson’s correlation, fitting linear Test
regression.
6 Module III 2 Probability - Basic terminology, classical
Probability definition, conditional probability,
and independence.
Theoretical
Distributions
7 11 2 |Random variables — discrete and
continuous.
Binomial and Poisson distributions-
important properties and problem.
8 I 2 Normal distributions-important properties Quiz
and problems.
9 Module IV 2 Meaning. Probability and non-probability Assignment
Sampling sampling techniques discussion through
examples. Types of sampling - simple
random sampling, stratified random
sampling, systematic sampling and cluster
sampling.
10 Module V 2 Random samples, parameter and statistic,To identify and
Testing of types of hypothesis: null, alternative, simple,write null and
Hypothesis composite, one-sided, two-sided, types ofialternative
errors, critical and acceptance regions. hypothesis in
different
situations
11 \% 2 Large sample test for proportion, equality of/To interpret P
roportions value
12 \% 2 t-test for single mean and equality of means




13 \% 2 Chi-square test for independence of
attributes, ANOVA for one-way classified
data.

**Due to CIA week additional classes will be scheduled to make up for the teaching hours
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Programme: M.Sc Life Science

Human Physiology

Total Teaching Hours: 45 /Credits: 3/ Teacher: Suba G A Manuel

Week | Module Hours Topic Activity
1 1 3 Sensory Perception Lecture and
Structure of eye, responses of pupil to light; [Discussion
accommodation and color vision; Common
defects of vision; color blindness
2 1 3 Glaucoma, and cataract; Physiology of Lecture and
olfaction and taste; Structure of ear and Discussion
mechanism of hearing
3 1 1 Functions of skin and wound healing Lecture and
Discussion
2 2 Digestive system
Introduction to structure of GI tract (also
the accessory glands); Physiology and
regulation of digestion and absorption of
carbohydrates
4 2 3 Physiology and regulation of digestion and |Lecture and
absorption of protein and lipids Discussion
Gastritis, Peptic and duodenal ulcer
5 2 1 Hepatitis, Cirrhosis Lecture and
Discussion
3 2 [Respiratory system
Introduction to respiratory system, External,
and internal respiration; transport of oxygen
and carbon dioxide
6 3 3 Role of hemoglobin in gas transport — Lecture and
chloride and reverse chloride shift Discussion
Carbon monoxide poisoning, emphysema
7 3 1 Chronic bronchitis and tuberculosis Lecture and
Discussion
4 2 Circulatory system
Introduction to structure of heart, Coronary,
systemic and pulmonary circulation,
Regulation and conduction of heart beat;
cardiac cycle
8 4 3 |Blood pressure , Composition and role of  |[Lecture and
blood; Haemopoiesis; Mechanism of Discussion
clotting
9 4 2 [ECG — interpretation of waves, angioplasty [Lecture and
and bypass surgery Discussion
IArrhythmia, murmurs, congestive cardiac
failure, angina, coronary thrombosis,
anemia and hemophilia
5 1 Nervous System — |




Introduction to nervous system, nerve cell,
action potential, propagation of nerve
impulse

10

Process of signal transmission at synapse —
Chemical and electrical synapse,
INeurotransmitters, and its role

Central nervous system — Cerebrum

Lecture and
Discussion

11

Cerebellum, brain stem — structure and
functions, cerebrospinal fluid, and its role

Nervous system — 11
Peripheral nervous system — structure and
its functions, Reflex arc

Lecture and
Discussion

12

Multiple sclerosis, epilepsy, cerebral palsy,
transient ischemia, Alzheimer’s and
Parkinson’s diseases

Lecture and
Discussion

13

Muscular system

Ultra structure of muscle, Sliding filament
mechanism, role of contractile, regulatory
and structural proteins

Lecture and
Discussion

14

INeuro - muscular junctions and role of
acetyl choline esterase

Muscle fatigue, muscle degeneration and
muscle twitch; myogram

Excretory system

Introduction to renal system, Renal
physiology-glomerular filtration, selective
reabsorption and secretion, Composition of
urine

Lecture and
Discussion

15

1

INephritis, renal failure, stones, dialysis,
kidney transplantation

Revision

Lecture 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

Course Name: Human Physiology Practical

Total Teaching Hours: 42 /Credits: 2/ Teacher: Suba G A Manuel

WEEK | UNIT Hours TOPIC ACTIVITY

1 1 4  [Estimation of oxygen consumption by Lab performance by
fresh water crabs —Winkler’s method students

2 2 4  [Effect of salinity on oxygen consumption [Lab performance by
by fresh water crabs —Winkler’s method |students

3 3 4  [Effect of temperature on oxygen Lab performance by
consumption by fresh water crabs — students
Winkler’s method

4 4 4  [Effect of pH on oxygen consumption by [Lab performance by
fresh water crabs —titrimetric method students

5 5 4  Determination of RQ in fishes Lab performance by

students

6 6 4  [Extraction and analysis of total proteins  |[Lab performance by
from animal tissues students

7 7 4  [Extraction and analysis of total Lab performance by
carbohydrates from animal tissues students

8 8 4 |Analysis of ECG waves and changes Discussion
under different situations

9 9 4 |Analysis of Blood and Urine report Discussion

10 10 2 |Prefinals

11 11 4  [End semester exam

**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

Course Name: Plant Physiology

Total Teaching Hours: 45/ Credits: 3 / Teacher: Sajitha T P

WEEK

UNIT

Hours

TOPIC

ACTIVITY

1

3

Water and mineral relations and
Transpiration

Uptake, transport and translocation of water,
ions, solutes and macromolecules from soil.
Theories in relation to absorption of water

Lecture and discussion

Theories in relation to absorption of mineral
salts

Transpiration

Theories in relation to translocation of solutes

Lecture and discussion

Photosynthesis
Light harvesting complexes; Red drop effect;
Emerson’s enhancement

Lecture and discussion

Electron flow through cyclic and non-cyclic
photo-phosphorylation

C3 and C4 cycles, difference between C3 and
C4 cycles, CAM pathway and its adaptive
advantages

Lecture and discussion

Respiration
Types of respiration-aerobic and anaerobic
respiration, Glycolysis, citric acid cycle

Lecture and discussion

IATP synthesis through oxidative electron
transfer chain, Chemi - osmotic regeneration
of ATP

Lecture and discussion

Pentose phosphate pathway /EMP shunt,
hotorespiration

Lecture and discussion

Nitrogen metabolism
INitrogen fixation-symbiotic and non-
symbiotic, biochemistry of nitrogen fixation

Lecture and discussion

/Assimilation of nitrates
Denitrification and nitrogen cycle

Lecture and discussion

10

Growth promoting hormones and
photobiology
Plant hormones — auxins, cytokinins, ABA

Lecture and discussion

11

Plant hormones — gibberellins

Structure, function and mechanisms of action

of phytochromes cryptochromes and
hototropins

Lecture and discussion

12

Stomatal movement; photoperiodism and
biological clocks

Lecture and discussion




13

6 3 Stress physiology of plants
Responses of plants to biotic stress
(pathogens and insects)

Lecture and discussion

14 6 3 |Responses of plants to abiotic stress (water, |Lecture and discussion
temperature and salt).

15 7 3 |Plant survival strategies Lecture and discussion
Chemical defense - secondary metabolite
production (alkaloids, glycosides)

16 7 3 Chemical defense - secondary metabolite Lecture and discussion

roduction (terpenes and phenolics)

Revision Discussion

Signature of the Faculty Member

**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
Course Name: Plant Physiology

Course Name: Plant Physiology practical
Total Teaching Hours: 46 / Credits: 2 / Teacher: Sajitha T P

WEEK| EX.NO. | Hours TOPIC ACTIVITY
1 1 4  |Measurement of water potential of potato Practical
tuber by gravimetry
2 2 4  |Measurement of RQ using respirometer Practical

Stomatal index and structure in monocot and

dicot
3 3 4 |Study of mineral deficiency symptoms in Practical
lants — 3 deficiencies
4 4 4  Separation and colorimetric estimation of Practical
hotosynthetic pigments- Chlorophyll A and B
5 5 4  |Separation of plant pigments through Practical
chromatography — TLC
6 6 4  |[Estimation of leghemoglobin from given root |Practical
nodule
7 7 4  |Bio-assay of growth hormones - breaking of |Practical

seed dormancy by kinetin

8 8 4  [Effect of salt stress on development of roots  |Practical
9 9 4  |[Extraction and estimation of enzymes from  |Practical
lant material — catalase
10 10 4  |Induction of a-amylase synthesis in barley Practical
seeds by gibberellic acid
11 2 |Prefinal
12 4 |End semester exam

**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

Course Name: Basic Microbiology

Total Teaching Hours: 45 /Credits: 3/ Teacher: Dr. Padmashree Kulkarni

WEEK | UNIT Hours TOPIC ACTIVITY|
1 1 3 Ultrastructure of Bacteria: Introduction to Lecture and
Bacterial morphology; Gram-positive and Gram- [Discussion
negative forms; Endospore and capsule: Structure
and significance; nucleoid
2 1 3 Growth curve, diauxic growth, batch, continuous |Lecture and
and synchronous cultures, Factors affecting Discussion
growth of bacteria, growth kinetics, methods of
enumeration of growth (Viable plate counts,
membrane filtration, Most probable number)
3 1 1 Reproduction in bacteria, Spore formation Lecture and
Discussion
2 2 [Introduction to Microbial Taxonomy: Lecture and
Distinguishing features of prokaryotic and Discussion
eukaryotic organisms, concept of microbial
species and strains
4 2 3 Principles of bacterial taxonomy and Lecture and
classification, Bergey’s manual and its Discussion
importance, Salient features of Rickettsia,
5 2 1 Salient features of Chlamydia, Mycoplasma and |Lecture and
Actinomycetes Discussion
3 2 |Culture Media and Pure Culture Techniques: Lecture and
Culture media: components of media, natural and [Discussion
synthetic media
6 3 3 Chemically defined media, complex media, Lecture and
Selective, differential, indicator, enriched and Discussion
enrichment media; Definitions and principles:
culture, axenic culture, strains
7 3 1 Pure culture techniques - pour plate, streak plate |Lecture and
and spread plate method; enrichment culture Discussion
technique
4 2 [Preservation and Maintenance of Microbial Lecture and
Cultures: Discussion
8 4 1 Preservation at low temperature, deep freezing  |[Lecture and
and liquid nitrogen preservation, freeze-drying  [Discussion
(lyophilization).
4 1 |Advantages and disadvantages of each method  |Lecture and
Discussion
5 2 General Characteristics and Classification of Lecture and
Fungi: Fungi: General characters, structure and  [Discussion
classification, Life cycle of Pythium, Rhizopus




9 5 2 [Life cycle of Saccharomyces, Aspergillus, Lecture and
Penicillium, Fusarium. Discussion
10 6 1 Pathogenic Microorganisms: Lecture and
Bacteria-Vibrio cholerae Discussion
2 |Pathogenic Microorganisms: Lecture and
Bacteria-Vibrio cholera, Mycobacterium Discussion
tuberculosis
11 6 2 Virus-HIV, HIN1, Dengue Lecture and
Discussion
1 Protozoa-Plasmodium, Entamoeba histolytica,  |Lecture and
Giardia lamblia Discussion
12 7 3 |Ultrastructure, Classification and Biology of Lecture and
\Viruses: Structure and classification of viruses, |Discussion
Distinguishing features and importance of DNA
and RNA viruses
13 7 3 Methods of detection and cultivation - use of Lecture and
chick embryo, animal inoculation, tissue culture |Discussion
14 8 3 Microbial metabolism: Glycolytic pathways in  |[Lecture and
microbes- Fermentation, EMP, HMP and ED Discussion
athways
15 8 3 Kreb’s cycle and ETC, Microbial photosynthesis |[Lecture and
and dark reactions - anaerobic 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 - 52

Teaching Plan for 2024-25

Course Name: Basic Microbiology Practical
Total Teaching Hours: 46 /Credits: 2/ Teacher: Padmashree Kulkarni and

Sowmya Kumar

WEEK | UNIT Hours TOPIC ACTIVITY
1 1 4 Staining protocol- Gram staining Lab performance
by students
2 2 4  Staining protocol- Negative staining Lab performance
by students
3 3 4 Staining protocol-Endospore staining Lab performance
by students
4 4 4  [solation of microbes from soil and water- [Lab performance
media preparation by students
5 5 4  Standard plate count — Pour Plate Method [Lab performance
Spread Plate Method by students
6 6 4  [solation of microbes from soil and water -[Lab performance
media preparation by students
7 7 4 Pure Culture Techniques — Streak plate  [Lab performance
method by students
8 8 4  Bacterial Motility- Hanging drop method [Lab performance
by students
9 9 4  Biochemical tests (IMViC) Lab performance
by students
10 10 4  Catalase and Oxidase tests, Gelatin and  [Lab performance
starch hydrolysis by students
11 11 2 |Prefinal
12 12 4  |[End semester exam

**Due to CIA week additional classes will be scheduled to make up for the teaching hours
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Total Teaching Hours: 52 / Credits: 4 / Teacher: Padmashree Kulkarni & Sowmya Kumar

Mount Carmel College, Autonomous, Bengaluru - 52

Teaching Plan for 2024-25

Course Name: Immunology

WEEK

UNIT

Hours

TOPIC

ACTIVITY

1

1

2

Introduction and Components of the Immune
System: Introduction to immunity and types; innate
and acquired immunity, Non-specific barriers to
infective organisms:

External (physical and chemical) - skin, body
secretions, mucosa

Biochemical Basis of Immunity: Nature of antigens,
haptens, adjuvants, examples of some common
antigens

Lecture and
Discussion

Internal defense mechanisms - WBC, macrophages,
inflammatory response, fever, interferons and
complement binding

Structure, types and functions of antibodies: IgG, A,
M, D and E types

Lecture and
Discussion

[\S)

Lymphoid organs, cells involved in immunity — their
origin and role in defense against disease

/Antibody diversity, isotypes, allotypes and idiotypes

Lecture and
Discussion

Cell mediated and humoral immunity - role of cyto-
toxic cells, macrophages, T and B lymphocytes and
memory cells; primary and secondary immune
response, clonal selection theory; immunological
memory

Cytokines

Lecture and
Discussion

Complement System: Classical and alternate
pathways and their functions

'Vaccines: Development and Production- Attenuated
inactivated organisms, toxoids, conjugate edible
vaccines, DNA vaccines

Lecture and
Discussion

Major Histocompatibility Complex and HLA Typing

Lecture and
Discussion




Production of Rabies vaccine and Hepatitis B

2 |vaccine, therapeutic vaccines.

7 2 [Hypersensitivity and Allergic Response: Immediate |[Lecture and

hypersensitivity Discussion
2 |Disorders of the Immune System: Primary

Immunodeficiency Diseases (XLA, DiGeorge’s

Syndrome, SCID and CGD)

8 2 Delayed type of hypersensitivity Lecture and
Discussion

2 [Transplantation immunology and

immunosuppression

9 2 Immune Response and its Detection: Introduction to [Lecture and
/Antigen - Antibody reactions Discussion

2 [Tumor immunology and immunotherapy for cancer

10 2 [ELISA, Immunofluorescence, agglutination, Lecture and
precipitation Discussion
Immunological tolerance and autoimmune disorders

2 (Hemolytic anemia, Hashimoto’s Thyroiditis,
Grave’s disease, SLE, Myasthenia gravis,
Rheumatoid Arthritis)
11 2 Immunodiffusion, immunoelectrophoresis Lecture and
Discussion
7> [Hybridoma Technology, Polyclonal and
Monoclonal Antibody Production:

12 2 [Reactions of immune system- anti toxins, Lecture and
complement fixation reaction, opsonins and Discussion
opsonocytophagic reactions
Myeloma cell lines, fusion of myeloma cells with
antibody producing B-cells, fusion methods,

2 Screening and selection methods for positive
hybrids, cloning methods.
13 4 Lecture and
Discussion
Production (in vivo and in vitro), purification and
characterization of monoclonal and polyclonal
antibodies
14 4 (Chimeric and humanized antibodies Lecture and
Discussion
15 4 Applications of monoclonal antibodies in |Lecture and

biomedical research, clinical diagnosis and
treatment.

Discussion




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

Padmashree Kulkarni - 2,4,7, & 8
Sowmya Kumar-1,3,5, & 6
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Mount Carmel College, Autonomous, Bengaluru - 52

Teaching Plan for 2024-25

Course Name: Immunology

Total Teaching Hours: 26 /Credits: 1/ Teacher: Sowmya Kumar

WEEK | UNIT Hours TOPIC ACTIVITY

1 1 2 |Determination of blood groups; separation of [Performance and

Discussion
serum from blood

2 2 2 [Immunological tests -WIDAL Performance and
Discussion

3 3 2 [Research article presentation Presentation and
Discussion

4 4 2 Radio immunodiffusion (RID) Performance and
Discussion

5 5 2 [Research article presentation Presentation and
Discussion

6 6 2 Ouchterlony double diffusion test (ODD) Performance and
Discussion

7 7 2 [Research article presentation Presentation and
Discussion

8 8 2 Dot ELISA Performance and
Discussion

9 9 2 [Research article presentation Presentation and
Discussion

10 10 2 [Rocket immunoelectrophoresis Performance and
Discussion

11 11 2 [Research article presentation Presentation and
Discussion

12 12 2 [Revision Discussion

13 13 2 Tutorial exam Exam

**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

Course Name: Environmental Science
Total Teaching Hours: 26 / Credits: 2 / Teacher: Sowmya Kumar

WEEK| UNIT | Hours TOPIC ACTIVITY|
Environmental pollution I- Air Pollution
1 1 P Sources, impacts and control measures chture _and
discussion
Fabric filters- cleaning the fabric filters, Lecture and
2 ! 2 llectrostatic precipitators, wet scrubber discussion
Green belts as pollution sink in industrial
3 1 ,  [areas. ' ' Lecture _and
Air (Prevention and Control of Pollution) discussion
Act, 1981.
4 Environmental pollution II - Water Lecture and
2 2 |Pollution discussion
Sources, types, impacts and control measures
5 2 Waste water treatment methods — - physical, | Lecture and
2 |Biological methods (activate sludge process discussion
and trickling filters), Chemical.
Phytoremediation and root zone treatment Lecture and
6 2 2 jsystem and Water (Prevention and Control discussion
of Pollution) Act, 1974.
Environmental pollution III- Land Lecture and
7 3 2 [Pollution discussion
Sources, types and control measures.
Biomedical waste and radioactive wastes — Lecture and
8 3 2 handling and disposal, Municipal Solid discussion
waste Act, 2000.
Municipal solid waste management- Lecture and
9 ) Methods of disposal- Composting, discussion
3 incineration and landfill (process, advantages
and disadvantages).
Environmental pollution - IV - Noise Pollution| Lecture and
10 Sources, weighting networks, measurement of discussion
4 2 noise indices (Leg, L10, L90, L50, LDN, TNI)
Noise dose and Noise Pollution standards. Noise Lecture and
11 4 ) control and abatement measures: Active and discussion
Passive methods.
Vibrations and their measurements. Impact of Lecture and
12 4 2 noise and vibrations on human health. discussion
Environmental Toxicology Lecture and
Definition, Dose Response relationship, discussion
13 5 2 . . .
Types of toxic substances -drugs, industrial
chemicals, endocrine disruptors.
Toxicity testing; bioassay — definition, Lecture and
14 5 5  [purpose, acute toxicity (single); subacute discussion

toxicity; chronic toxicity; teratogenicity,

carcinogenicity and mutagenicity.




Heavy metals toxicology —lead and Lecture and

15 > 2 mercury discussion

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

Bengaluru - 52
Teaching Plan for 2024-25
Programme: M.Sc Life science

Course Name: Nanotechnology in Biological Sciences

Total Teaching Hours: 2 6/ Credits: 02 / Teacher: N.Pradeep

WEEK

MODULE

Hours

TOPIC

ACTI
VITY

Unit 1

03

Introduction Nano and Nanometer- Historical
aspects of Nano Technology, Nanotechnology in|
nature, Theory, Definitions and Scaling, Properties
at nanoscale - optical, electronic and magnetic

0D materials, 1D material, 2D materials, 3D
materials,

Theory

Unit 1

03

Top down and Bottom up approach for synthesis-

Ball milling, probe sonication, Sol-gel,
hydrothermal. ~ Green  synthesis, biological
synthesis.

Theory

Unit 2

03

Agriculture: Plant disease diagnostics, Seed|
germination, Crop protection - nano fertilizer, and
smart delivery systems, Agriculture: Plant disease
diagnostics, Seed germination, Crop protection -
nano fertilizer, and smart delivery systems, Food
Industry: Food processing, food sensors,
intelligent packaging, edible coatings.

Theory

Unit 2

03

Medicine and Healthcare technology:
treatment, drug delivery bio imaging and nano
robots.The Ethics of Nanotechnology-Potential
Benefits, Potential Dangers.

cancer

Theory

Unit 2&3

03

Green synthesis of Silver (Ag) Nanoparticles using
\Azadirachta indica

Practical’s

Unit 3

03

Synthesis of Silver (Ag) Nanoparticles using
chemical reduction method.

Practical’s

Unit 3

03

Fluorescent Nano-Biomass Dots (Glycine max)
using probe sonication technique.

Practical’s

Unit 3

03

Honey mediated of silver

nanoparticles.

synthesis (Ag)

Practical’s




9 |Unit3 03 Zinc Oxide (ZnO) nanoparticle synthesisPractical’s
precipitation method.

10 |Unit3 03 Preparation of Magnesium oxide (MgO) byPractical’s
reduction method.

11 |[Unit3 03 Synthesis of Stannic Oxide (SnOz) Nanowire by|Practical’s
Hydrothermal technique.

12 [Unit3 03 To Study the particle size distribution using Image[Practical’s
J software (TEM analysis)

13 |[Unit3 03 Preparation of Zinc oxide (ZnO) nanoparticlelPractical’s
synthesis by ball milling technique

14  |[Unit3 03 To Study the lattice and Structural parameters forPractical’s
the XRD Data.

15 |Unit3 03 Demo experiments: Analysis of nano structuredPractical’s
material using Atomic force Microscope(AFM)
Demo experiments: Nanomaterial preparation
using Chemical vapor deposition

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

Al (ghrer
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Mount Carmel College, Autonomous, Bengaluru - 52

Teaching Plan for 2024-25

Course Name: Molecular Biology

Total Teaching Hours: 45/ Credits: 3 / Teacher: Sajitha T P

WEEK

UNIT

Hours

TOPIC

ACTIVITY

1

3

Experimental proofs and structure of
nucleic acids (A-, B-, Z- DNA)

Lecture and discussion

t-RNA, micro-RNA

Lecture and discussion

DNA replication, repair and
recombination

Unit of replication, enzymes involved,
replication origin and replication fork

Lecture and discussion

fidelity of replication, DNA damage and
repair mechanisms,

Lecture and discussion

DNA damage and repair mechanisms,
homologous and site-specific recombination.

Lecture and discussion

Mutation and DNA repair mechanisms
Types of mutations; stages at which mutations
occur; detection of sex-linked mutations (C1B
method); mutagenic agents — physical and
chemical mutagens.

Lecture and discussion

Mismatch repair, AP repair, photoreactivation,
excision repair, SOS repair system.

Lecture and discussion

RNA synthesis and processing
Transcription factors and machinery,
formation of initiation complex, transcription
activator and repressor

Lecture and discussion

RNA polymerases, capping, elongation, and
termination, RNA processing

Lecture and discussion

10

RNA editing, splicing, and polyadenylation,
structure and function of different types of
RNA, RNA transport

Lecture and discussion

11

Protein synthesis and processing
Genetic code, aminoacylation of tRNA,
tRNA-identity, aminoacyl tRNA synthetase

Lecture and discussion

12

Ribosomes, formation of initiation complex,
initiation factors and their regulation,
elongation and elongation factors,
termination.

Lecture and discussion

13

Translational proof-reading, translational
inhibitors, Post-translational modification of
roteins.

Lecture and discussion

14

Control of gene expression at transcription
and translation level
Prokaryotic and Eukaryotic genes,

Introduction, Inducible and repressible

Lecture and discussion




systems, House-keeping genes, Levels of
control of gene activity

15 5 3 [Transcriptional control in Prokaryotes: The |Lecture and discussion
Operons - Lactose operon (Allosteric
control), Arabinose operon - Positive and
negative control, Galactose operon -
Alternate start points.

16 6 3 Regulation beyond transcription initiation,  [Lecture and discussion
premature termination of transcription -
Tryptophan operon (trp attenuator) and
Histidine operon (His attenuator).

Revision 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 - 52

Teaching Plan for 2024-25

Course Name: Molecular Biology practical

Total Teaching Hours: 40 / Credits: 2 / Teacher: Suba G A Manuel and Sajitha T P

WEEK | EX.NO. | HOURS TOPIC ACTIVITY
1 1 4 Genomic DNA extraction from plant source Practical
2 2 4 Genomic DNA extraction from animal source Practical
3 3 4 Protein extraction from plant source and purification Practical
4 4 4 /Analysis of protein by SDS-PAGE Practical
5 5 4 Plasmid Isolation Practical
6 6 4 Restriction digestion of DNA Practical
7 7 4 Ligation of DNA fragments Practical
8 8 4 IAgarose electrophoresis of digested and ligated DNA  [Practical

samples
9 9 4 Transformation Practical
10 10 2 Prefinal
4 End semester exam

**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

Course Name: Human Endocrinology and Reproductive Biology

Total Teaching Hours: 45 /Credits: 3/ Teacher: Suba G A Manuel

WEEK

UNIT

Hours

TOPIC

ACTIVITY

1

1

3

An introduction to Endocrinology

Human endocrine organs , their functions, hypo and

hyper secretions and effects-—Pituitary, thyroid,
arathyroid, adrenal, pancreas

Lecture and Discussion

Gonads, pinealgland; Hypothalamo- hypophyseal axis;
stimulatory and inhibitory factors; feedback
control

Lecture and Discussion

Hormone action
Mechanism of Hormone action; cAMP as second
messenger; Steroid biogenesis

Lecture and Discussion

Classification, structure, biosynthesis, and biological
role of prostaglandins

Reproductive system

Male reproductive system-Structure and functions
of testis, epidydimis, vas deferens and the
accessory glands

Lecture and Discussion

Female reproductive system-ovaries, oviducts, uterus,
and vagina; Menstrual cycle and its regulation

Lecture and Discussion

Gonad differentiation, gametogenesis, and
fertilization

Differentiation and development of fetal gonads
and accessory duct system; Sex determination and
sex differentiation

Lecture and Discussion

Gametogenesis; gametes and their structure;
Fertilization

Lecture and Discussion

Cleavage and pre- implantation development in

vertebrates

Cleavage- types of cleavage establishment of
olarity; Gastrulation and morphogenetic movements

Lecture and Discussion

Induction and morphogenesis; Implantation and
decidual reaction

Lecture and Discussion

10

Placentation, Development, and parturition of human
fetus

Development of placenta and extra embryonic
membranes through pregnancy; Placenta as an
endocrine organ, Morphological growth indices of the
fetus through pregnancy

Lecture and Discussion

11

Parturition- its initiation and progress

Developmental anomalies and prenatal diagnostics

Lecture and Discussion




Developmental anomalies; Chromosomal anomalies,
chorionic villus sampling and amniocentesis for
congenital anomalies

12 7

INeonatal distress- fetal distress and its repercussion
post delivery, Preterm delivery, respiratory distress,
neonatal jaundice, lactose intolerance

Lecture and Discussion

13 8

Reproductive anomalies

Reproductive dysfunctions in male- Azoospermia,
prostate enlargement, cryptorchidism;Reproductive
dysfunctions in female-menstrual
disorders(amenorrhea, premenstrual syndrome,
dysmenorrhea); polycystic ovaries

Lecture and Discussion

14 8

Fertility control measures; Causes and Treatment of
male and female infertility; Assisted reproduction
technology

Lecture and Discussion

15

Revision

Lecture and 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 - 52

Teaching Plan for 2024 - 25

Course Name: Human Endocrinology and Reproductive Biology Practical

Total Teaching Hours: 42 /Credits: 2/ Teacher: Suba G A Manuel

WEEK | UNIT Hours TOPIC ACTIVITY
1 1 4  |Preparation of permanent slides — Staining and
procedure; double staining technique discussion and of
wax sections and
viewing
2 2 4  [Endocrine glands — histology of pancreas, [Discussion and
ovary and testis viewing the
ermanent slides
3 3 4  [Endocrine glands — histology of adrenal  [Discussion and
gland, pituitary and thyroid viewing the
ermanent slides
4 4 4  [Types of egg — insect, frog, avian and Discussion and
mammalian egg viewing the eggs
5 5 4  Cleavage, gastrulation, and neurulation in |Appreciate the
frog development of
frog embryo by
viewing the
ermanent slides
6 6 4 Window pane technique — Chick egg Lab performance
Blastodisc mounting by students
7 7 4  Developmental stages in Chick — 18, 24, |Discussion and
32,48 and 72 h viewing the
ermanent slides
8 8 4  [Role of thyroid hormones in the Lab performance
metamorphosis of amphibians and observation
for more than
three weeks
9 9 4 Study of human fetal development Discussion
10 10 4  Histology of placenta in human Discussion
11 11 2 [Prefinals
12 12 4  |[End semester exam

**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

Course Name: Plant Developmental Biology and Plant Diseases

Total Teaching Hours: 45/ Credits: 3 / Teacher: Sajitha T P

WEEK

UNIT

Hours

TOPIC

ACTIVITY

1

3

Plant Embryology — Microsporogenesis
and Palynology

Microsporangium and its role in anther
differentiation, Microsporogenesis

Lecture and discussion

Pollen structure and pollen mitosis; Pollenin,
sporopollenin, pollenkitt and ultra-structure
of microspore, Male germ unit (MGU)
concept,

Lecture and discussion

Composition and significance of MGU-
pollen grain and pollen tube as components of]
MGU, A general account of ontogeny and
structure of ovule, Megasporogenesis

Lecture and discussion

Megasporogenesis, Ultrastructure and diversity in
the organization of female gametophyte, Embryo
sac haustoria

Lecture and discussion

Fertilization
Structure of stigma and style, Pollen germination
—in vivo

Lecture and discussion

Entry into stigma, Pollen tube growth and entry
into female gametophyte, Double and Hetero
fertilization

Lecture and discussion

Embryogenesis

Structure, composition and development of
endosperm and embryo, Embryo-endosperm
relationship

Lecture and discussion

Embryo-endosperm relationship, Apomixis and
polyembryony

Lecture and discussion

Plant Diseases
Introduction to plant diseases; Koch’s postulates,
Mode of plant pathogen infection

Lecture and discussion

10

Mode of plant pathogen infection, Common
disease symptoms in plants

Lecture and discussion

11

Bacterial Diseases of crop plants
Introduction to bacterial diseases in crop plants,
Black gram or Bacterial blight of Cotton

Lecture and discussion

12

Citrus canker (bacterial), Crown gall disease

Lecture and discussion

13

Fungal Diseases of Crop Plants
Introduction to fungal diseases in crop plants,

Lecture and discussion

Downy mildew in grapes




14 7 3 Downy mildew in grapes, Koleroga / Fruit Rot in[Lecture and discussion
\Areca catechu

15 7 3 Koleroga / Fruit Rot in Areca catechu, Red rot of
sugarcane
16 7 3 Revision 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 - 52

Teaching Plan for 2024-25

Course Name: Plant Developmental Biology and Plant Diseases

Total Teaching Hours: 40 / Credits: 4 / Teacher: Sajitha T P

WEEK | EX.NO. Hours TOPIC ACTIVITY
1 1 4  |Study of anther sections Practical
2 2 4  |Pollen grain study — different morphological types [Practical
3 3 4 [Induction of and rate of pollen germination under [Practical

different conditions
4 4 4 Mellitopalynology — study of pollen grains in Practical
honey
5 5 4  |Ovule structure and ovule types Practical
6 6 4  [Types of placenta Practical
7 7 4 Mounting of endosperm and embryo Practical
8 8 4  |Study of diseased plant samples (bacterial) Practical
9 9 4  |Study of diseased plant samples (fungal) Practical
10 10 4  |Preparation of plant pathology herbarium Practical
2 |Prefinal
4  [End semester exam

Signature of the Faculty Member
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Mount Carmel College, Autonomous, Bengaluru - 52

Teaching Plan for 2024-25

Course Name: Applied Microbiology
Total Teaching Hours: 45/ Credits: 3 / Teacher: Dr. Padmashree Kulkarni

WEEK UNIT Hours TOPIC ACTIVITY
1 1 3 Introduction to industrial microbiology: Media  [Lecture and discussion
components; sterilization of media, inoculum
reparation, Basic structure of a fermentor
2 1 3 construction and process parameters of a stirred [Lecture and discussion

aerated fermenter, Types of industrial processes-
batch and continuous, Types of Fermentors
3 1 3 Packed bed reactor, fluidized bed reactor, trickle |[Lecture and discussion
bed reactor, bubble column reactor, Surface,
submerged processes and SSF
4 2 3 Microbial technology: Industrial production of  [Lecture and discussion
alcohol, organic acid-(citric acid)
5 2 3 Industrial production of antibiotics(penicillin) Lecture and discussion
enzymes(amylase)
6 2 2 Downstream processing, Immobilization of Lecture and discussion
enzymes and cells
3 1 Dairy microbiology: Microorganisms in milk;
milk as a substrate
7 3 3 Sources of microbial contamination of milk, Lecture and discussion
biochemical changes in milk
8 3 3 IAnalysis of milk —physical, chemical, microbial [Lecture and discussion
and molecular
9 3 1 Fermented milk products- yoghurt and cheese  [Lecture and discussion
Production
4 2 Food microbiology: Food as a substrate for Lecture and discussion
microorganisms; Principle of food spoilage
10 4 3 Food borne diseases (causative agents, foods Lecture and discussion
involved, symptoms and preventive measures)-
Bacillus cereus, Vibrio parahaemolyticus
11 4 2 Toxins of Staphylococcus aureus, Clostridium  |Lecture and discussion
botulinum and mycotoxins, Microbial
examination of food
5 1 /Air microbiology: Significance of air borne Lecture and discussion
microbes —their control and management,
12 5 3 Techniques of tapping air borne microbes-solid  [Lecture and discussion
impaction and liquid impingement methods:
Plating technique, rotorod, cascade and Anderson
samplers
13 5 1 Biohazards in occupational environment; Lecture and discussion
allergens
6 2 |Agricultural microbiology: Soil microorganisms- [Lecture and discussion

in thizosphere, rhizoplane and phylloplane and
their role




14 6 3 Mycorrhiza and its importance, Bioleaching of  [Lecture and discussion
metals - copper

15 6 3 Bioleaching of zinc, Biodegradation of cellulose,| Lecture and discussion
Biodegradation of plastics and pesticides

Signature of the Faculty Member
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Mount Carmel College, Autonomous, Bengaluru - 52

Teaching Plan for 2022-23

Course Name: Applied Microbiology Practical

Total Teaching Hours: 46 /Credits: 2/ Teacher: Padmashree Kulkarni

WEEK | UNIT Hours TOPIC ACTIVITY
1 1 4  Water Analysis-Most Probable Number [Lab performance by
students
2 2 4 Collection , isolation and identification of |Lab performance by
air borne microbes —from at least four  |gtudents
different environments
3 3 4  [solation and study of Rhizobium Lab performance by
students
4 4 4  [solation and study of Azotobacter Lab performance by
students
5 5 4 |Production of wine Lab performance by
students
6 6 4  [Estimation of alcohol by specific gravity [Lab performance by
method students
7 7 4 [Production of citric acid from fungi and  [Lab performance by
estimation by titrimetric method students
8 8 4  Milk Analysis: Bacterial examination of [Lab performance by
milk by SPC students
9 9 4 I DMC and MBRT of milk Lab performance by
students
10 10 4  [Estimation of lactose and lactic acid Lab performance by
content of milk from different sources students
11 11 2 |Prefinal
12 12 4  |[End semester exam

**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

Course Name: Plant Tissue Culture Theory

Total Teaching Hours: 52 /Credits: 4/ Teacher: Sajitha T P

WEEK

UNIT

Hours

TOPIC

ACTIVITY

4

Plant Tissue Culture

Importance of plant tissue culture- Media
composition and types, hormonesand growth
regulators - auxin, gibberellins, cytokinins,
abscissic acid, acetylene, explants for
organogenesis,

Lecture and Discussion

Somaclonal variation and cell line selection,
production of haploid plants and homozygous cell
lines, Micro -propagation

Lecture and Discussion

Somatic embryogenesis, protoplast, isolation
culture and

somatic hybridization, germplasm collection and
conservation.

Lecture and Discussion

Plant Transformation Techniques

Mechanism of DNA transfer — Agrobacterium
mediated gene transfer, Ti andRi plasmids as
vectors, role of virulence genes; design of expression|
vectors;35S promoter, genetic markers, reporter
genes; viral vectors.

Lecture and Discussion

Direct gene transfer methods-particle bombardment,
electroporation andmicroinjection. Transgene
stability and gene silencing.

Lecture and Discussion

Metabolic engineering of plants

Plant cell culture for the production of useful
chemicals and secondary metabolites (hairy root
culture, biotransformation, elicitation) - pigments,
flavanoids, alkaloids;

Lecture and Discussion

Mechanism and manipulation of shikimate pathway.
Production of industrial enzymes, biodegradable
plastics, therapeuticproteins, edible vaccines and
antibiotics using transgenic technology.

Lecture and Discussion

GM Technology

Crop improvement, productivity, performance and
fortification of agriculturalproducts—Bt cotton, Bt
brinjal. Herbicide resistance,

Lecture and Discussion

Viral resistance, bacterialresistance, fungal
resistance crops. Golden rice and transgenic sweet
potato.

Lecture and Discussion

10

Importance of integrated pest management and

Lecture and Discussion

terminator gene technology.Environmental




impact of herbicide resistance crops and super
weeds

11

RNAI and antisense RNA technology for extending
shelf life of fruits and flowers (ACC synthase gene
and polygalactoronase); delay of softening and
ripening of fleshy fruits.

Lecture and Discussion

12

Post-harvest protection of cereals, millets and pulses.

Lecture and Discussion

13

Bioethics

GM crops. Experimental protocol approvals, levels

of containment. Guidelines for research in transgenic
lants.

Lecture and Discussion

14

Good manufacturing practice and Good lab practices
(GMP and GLP). Ethical issues associated with GM
crops and GM food

Lecture and Discussion

15

Revision

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 - 52

Teaching Plan for 2024-25

Course Name: Plant Tissue Culture Tutorial

Total Teaching Hours: 26 /Credits: 1/ Teacher: Sowmya Kumar

WEEK | UNIT Hours TOPIC ACTIVITY
1 1 2 Lab lay-out and instrumentation Discussion
2 2 2 Media preparation 1 —MS media Stock preparationDiscussion
3 3 2 [Research article presentation Presentation and
Discussion
4 4 2 Media preparation II, Preparation of culture bottles [Performance and
and Sterilization Discussion
5 5 2 [Research article presentation Presentation and
Discussion
6 6 2 Callus initiation-preparation of explants-their Performance and
sterilization and inoculation Discussion
7 7 2 Research article presentation Presentation and
Discussion
8 8 2 Leaf, nodal bud and anther culture Performance and
Discussion
9 9 2 [Research article presentation Presentation and
Discussion
10 10 2 Sub culturing of callus, suspension culture and Performance and
Synthetic seed production Discussion
11 11 2 Research article presentation Presentation and
Discussion
12 12 2 |Revision Discussion
13 13 2 Tutorial exam Exam

Signature of the Faculty Member
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Mount Carmel College, Autonomous,
Bengaluru - 52
Teaching Plan for 2024-25

Course Name: Animal Tissue Culture Theory

Total Teaching Hours: 52 /Credits: 4/ Teacher: Padmashree Kulkarni and

Sowmya Kumar

WEEK | UNIT Hours TOPIC ACTIVITY
1 1 2 [Introduction, cell culture laboratory-design, Lecture and Discussion
layout and maintenance
4 2 [Transgenic Animals: Methods involved in the
roduction of transgenic animals
2 1 2 lequipment and instrumentation, methods of Lecture and Discussion
sterilization
4 2 [Importance and applications of transgenic
animals
3 1 2 (Culture media, composition, preparation and  |Lecture and Discussion
metabolic functions and their types
4 2 |Gene knock out and mice models for tackling
human diseases.
4 1 2 Role of CO2, BSS, Serum, supplements, growth [Lecture and Discussion
factors (EGF, PDGF, NGF, Gap-43)
4 2 |Animal cloning: methods of cloning
5 1 2 Serum and protein free defined media Lecture and Discussion
4 2 [Importance with reference to domestic animals.
IVF- technology for livestock.
6 2 2 (Culture and maintenance of primary and Lecture and Discussion
established cell lines
5 2 |Applications of Animal Biotechnology:
Improvement of biomass, disease resistant
7 2 2 Biology of cultured cells, culture environment, [Lecture and Discussion
cell adhesion, cell proliferation and
differentiation
5 2 [Recombinant vaccines for poultry, livestock-
harming products.
8 2 2 Scaling up of culture, Characterization of Lecture and Discussion
cultured cells
5 2 |Pharmaceutical products produced by
mammalian cells - plasminogen activator,
erythropoietin
9 2 2 |viability, cytotoxicity (MTT assay), Lecture and Discussion

cryopreservation




5 2 Blood clotting factors, glycoprotein hormones,
interleukins, interferons
10 3 2 Stem cells and Tissue Engineering: Lecture and Discussion
Embryonic and adult stem cells, properties
5 2 [Cell culture based vaccines
11 3 2 Identification, stem cells culture, techniques and|Lecture and Discussion
their applications in modern clinical sciences
5 2 |Bioethics and Biosafety: Use of cell cultures as
alternative for animal models for research
12 3 2 [Tissue engineering Lecture and Discussion
5 2 |Animal and human cloning- ethical and social
issues, organ transplantation and xeno
transplantation.
13 3 2 Biomaterials used in tissue engineering, three  |[Lecture and Discussion
dimensional culture and transplantation of
Engineered cells, skin, bone and neuronal
tissues.
6 2 [Testing of drugs on human volunteers, use of
animals for research and testing
14 4 2 [The Cartagena protocol on biosafety Lecture and Discussion
6 2 Biosafety regulations with regard to rDNA
technology,
15 6 4 [Transgenic science. Discussion

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

Units covered:
Padmashree — 4, 5 and 6
Sowmya —1,2 and 3
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Mount Carmel College,

Autonomous

Bengaluru - 52

Teaching Plan for 2022-23

Course Name: Animal Tissue Culture Tutorial

Total Teaching Hours: 26 /Credits: 1/ Teacher: Sowmya Kumar

WEEK | UNIT Hours TOPIC ACTIVITY
1 1 2 Lab lay-out and instrumentation Discussion
2 2 2 Bio-safety levels and disposal methods for bio —  [Discussion
hazardous waste
3 3 2 [Research article presentation Presentation and
Discussion
4 4 2 Media preparation and sterilix=zation Performance and
Discussion
5 5 2 [Research article presentation Presentation and
Discussion
6 6 2 Extrusion of earthworm coelomocytes Performance and
Discussion
7 7 2 [Research article presentation Presentation and
Discussion
8 8 2 [Isolation of hepatocytes from chicken liver ~ [Performance and
Discussion
9 9 2 [Research article presentation Presentation and
Discussion
10 10 2 Cell viability test -trypan blue dye exclusion Performance and
method Discussion
11 11 2 [Research article presentation Presentation and
Discussion
12 12 2 [Revision Discussion
13 13 2 Tutorial exam Exam

**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

Course Name: Pet Behaviour and Care
Total Teaching Hours: 26 /Credits: 2/ Teacher: Suba G A Manuel

WEEK | UNIT Hours TOPIC ACTIVITY
1 1 2 [Role of pets as companions, therapy and [Lecture and
guard animals; common and uncommon |[Discussion
ets
2 1 2 |Impact of caging and breeding, coping [Lecture and
with loss of pets / owners; Ethics in Discussion
animal keeping
3 2 2 Dogs as pets Lecture and
Types of breeds, life cycle and breeding |Discussion
habits.
4 2 2 [Food preferences, diseases, and Lecture and
revention Discussion
5 2 2 [Selection of pups Lecture and
Discussion
6 2 2 [Pet grooming, pet shelters and pet camps [Lecture and
Discussion
7 3 2 Cats as pets Lecture and
Types of breeds, life cycle and breeding |Discussion
habits
8 3 2 Food preferences, diseases, and Lecture and
revention Discussion
9 3 2 Selection of kittens, immunization, and |[Lecture and
grooming Discussion
10 4 2 [Fishes as pets Lecture and
Common aquarium fishes — breeds, Discussion
habitat, feed, breeding
11 4 2 [Fish diseases and treatment; Types of  |[Lecture and
aquarium Discussion
12 4 2 IAquarium plants and aquascaping Lecture and
Discussion
13 5 2 Birds as pets Lecture and
Types of breeds, life cycle and breeding |Discussion
habits
14 5 2 [Food preferences, diseases and Lecture and
revention Discussion
15 1 Revision Lecture and
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 - 52

Teaching Plan for 2024-25

Course Name: Basic Bioinformatics

Total Teaching Hours: 26 / Credits: 2 / Teacher: Sharanya

WEEK

UNIT

Hours

TOPIC

ACTIVITY

Introduction to Bioinformatics and databases
INCBI, EMBL, DDBI.

Interactive
teaching sessions
including
presentations,
video tutorials,
practice sessions
on computer and

group
discussions.

Databases SWISSPROT, PDB.

Interactive
teaching sessions
including
presentations,
video tutorials,
practice sessions
on computer and

group
discussions.

Databases SCOP, KEGG.

Interactive
teaching sessions
including
presentations,
video tutorials,
practice sessions
on computer and

group
discussions.

Introduction to Global alignment, Locall
Alignment.

Interactive
teaching sessions
including
presentations,
video tutorials,
practice
problems,
sessions on
computer and
group
discussions.

Pairwise Alignment, Multiple Alignment.

Interactive
teaching sessions
including
presentations,
video tutorials,




practice sessions
on computer and

group
discussions.

Gap, Gap penalty.

Interactive
teaching sessions
including
presentations,
video tutorials,
practice sessions
on computer and

group
discussions.

BLAST, FASTA, ORF finder.

Interactive
teaching sessions
including
presentations,
video tutorials,
practice sessions
on computer and

group
discussions.

Significance of Phylogentic Studies
Dendogram.

Interactive
teaching sessions
including
presentations,
video tutorials,
practice sessions
on computer and

group
discussions.

Phylogenetic Tree construction - UPGMA
Method.

Interactive
teaching sessions
including
presentations,
video tutorials,
practice sessions
on computer and

group
discussions.

10

Importance of Protein Structure Prediction.

Interactive
teaching sessions
including
presentations,
video tutorials,
practice problems
and group
discussions.

11

Secondary structure prediction tools.

Interactive
teaching sessions
including
presentations,
video tutorials,
practice sessions




on computer and
Interactive
teaching sessions
including
presentations,
video tutorials,
practice sessions
on computer and

group
discussions.

Interactive
teaching sessions
including
presentations,
12 4 2 |Chou Fasman Method. video tutorials,
practice sessions
on computer and

group
discussions.

Interactive
teaching sessions
including
presentations,
video tutorials,
practice sessions
on computer and

group
discussions.

Tertiary structure prediction method —

13 4 2 Homology Modelling.

**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

Course Name: rDNA Technology
Total Teaching Hours: 52 / Credits: 4 / Teacher: Suba G A Manuel and Sajitha T. P.

WEEK

UNIT

Hours

TOPIC

ACTIVITY

1

1

3

‘Analysis of nucleic acids and proteins
/Analysis of DNA and RNA by Southern and
Northern blotting techniques

Lecture and discussion

DNA sequencing methods, strategies for
genome sequencing

/Analysis of proteins by one dimensional gel
electrophoresis

Lecture and discussion

/Analysis of proteins by two-dimensional gel
electrophoresis
Isoelectric focusing gels and western blotting

Lecture and discussion

Protein sequencing methods, detection of post
translational modifications of proteins.

Lecture and discussion

'Vectors and Hosts used in Cloning

Respiration

Hosts - E. coli strains (DH 50, BL21DE3);

Y east (Saccharomyces cerevisiae, Pichia
astoris)

Lecture and discussion

'Vectors — Cloning and expression vectors:
Plasmids — pBR322, pUC18 and pUC19,

Lecture and discussion

pET, Ti plasmids. Phage vectors — lambda,
M 13, Yeast artificial chromosomal vectors
(YAC)

Lecture and discussion

Bacterial Artificial Chromosome (BAC),
'Vectors for animals — SV40, Retrovirus.

Lecture and discussion

Molecular Cloning

Types of restriction endonucleases, ligases,
transcriptase and polymerases.

Molecular cloning of DNA or RNA
fragments in bacterial and eukaryotic systems

Lecture and discussion

10

Molecular cloning of DNA or RNA
fragments in bacterial and eukaryotic
systems, Methods of gene transfer,
Determination of transformation/ transfection
efficiency.

Lecture and discussion

11

Recombinant lambda vectors; In vitro
packaging of lambda DNA using packaging
extracts; infection of bacteria using packaged
lambda viruses containing recombinant DNA.

Lecture and discussion

12

Labeling of Nucleic Acids
Stress physiology of plants

Labelling of DNA, RNA and proteins. Use of

Lecture and discussion




radioactive isotopes - Nick translation,
random primer labelling

13

INon — radioactive labelling. Relative
advantages and disadvantages.

Lecture and discussion

14

Gene Libraries

Preparation of cDNA libraries; isolation and
purification of mRNA; importance of poly -
A tailing in the preparation of cDNA library.
Screening of cDNA libraries.

Lecture and discussion

15

Genomic library isolation and purification of
total genomic DNA, partial digestion with
suitable enzyme. Screening of genomic DNA
libraries.

Lecture and discussion

16

r-DNA Techniques-I
Polymerase Chain Reaction, RT-PCR and
rinciples of real time PCR

Lecture and discussion

17

Gel retardation assays (EMSA-
Electrophoretic Mobility Shift Assay), DNA
foot- printing by DNase I, Atomic Force
Microscopy (AFM).

Lecture and discussion

18

r-DNA Techniques-1I
Chromosome walking, DNA fingerprinting
by RFLP, RAPD and AFLP

Lecture and discussion

19

DNA microarray, in situ localization by
techniques such as FISH and GISH.

Lecture and discussion

Revision

Discussion

Signature of the Faculty Member
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Suba-1& 2
Sajitha- 3, 4, 5,6, &7
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Mount Carmel College, Autonomous

Course Name: Clinical Biochemistry and Diagnostics

Bengaluru - 52
Teaching Plan for 2024-25

Total Teaching Hours: 45/ Credits: 3 / Teacher: Sowmya Kumar

WEEK| UNIT | Hours TOPIC ACTIVITY
Enzymes

1 1 3 Classification, EC number, enzyme units, Lecture and
Michaelis-Menten theory discussion
Factors affecting enzyme activity,
enzyme specificity, enzyme regulation Lecture and

2 1 3 A : X ]
Enzyme kinetics of single substrate discussion
reaction;

Enzyme inhibition-competitive, non-

3 1 3 competitive, uncompetitive, significance Lecture gnd
of Km and Vmax and their determination discussion
using Lineweaver-Burk plots.

Enzymes as Diagnostic Tools Lecture and
Coenzymes and isoenzymes, Importance |discussion
4 of creatinine kinase, lactate
2 3  (dehydrogenase, alkaline phosphatase,
Tissue damage - cardiac enzymes, liver
and muscle enzymes, Enzyme
replacement therapy, anticoagulants
Disorders of Glucose and Protein Lecture and

5 3 3 Metabolism discussion
Homeostasis, diabetes mellitus - types
IDDM and NIDDM
Glucose profiles - HbA1C, lactic Lecture and

6 3 3 acidosis, . ' ‘ discussion
Maple syrup urine disease, role of folic
acid in amino acid metabolism of PKU
Disorders of Lipid Metabolism Lecture and

7 3 3 [Details of plasma lipoproteins, discussion
Disorders of lipid metabolism, Lecture and

8 4 3 hyperlipidemia, familial triglyceridemia (discussion
and Tangier’s disease
Electrolyte Balance and Disorders of |[Lecture and
Porphyrin Metabolism discussion

9 4 3 |Biological role of electrolytes, Biological
importance of calcium, magnesium,
ferrous iron and zinc
Porphyrin metabolism and its related Lecture and
chromoproteins - hemoglobin, discussion

10 5 3 methemoglobin, sulphohemoglobin,
carboxyhemoglobin, metalbumin and
myoglobin

11 Tests for the Function of Kidney, Lecture and

5 3 [Liver and Thyroid discussion




Kidney function test - urea clearance test,
creatinine clearance test, BUN, urine
analysis - biochemical findings in
various renal diseases, glomerular
hematuria, renal calculi, nephrotic
syndrome

12

Liver function test- clinical significance
of AST, ALT, ALP and GGT.
Hyperbilirubinemia, Gilbert’s disease,
Crigler-Najjar syndrome, Dubin-Johnson
syndrome and rotor syndrome.

Lecture and
discussion

13

Thyroid function test - T4, T3 uptake
test, TSH test, free T3 test, reverse T3
test. Thyroid antibody tests, TBG and
radioiodine uptake tests

Lecture and
discussion

14

Applications of Radioactivity in
Clinical Practice

Stable and radioactive isotopes; radio-
activity and half-life, definition of a
specific activity

Lecture and
discussion

15

7

3

Radioactive isotopes in clinical treatment

and chemotherapy, safety measures.

Lecture and
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 - 52

Teaching Plan for 2024-25

Course Name: Clinical Biochemistry and Diagnostics Practical

Total Teaching Hours: 46 / Credits: 2 / Teacher: Sowmya Kumar

WEEK| UNIT | Hours TOPIC ACTIVITY
Preparation of reagents and buffers Performance by
1 1 4 students
Assay of activity of salivary amylase Performance by
2 1 4
students
Effect of temperature on activity of Performance by
3 2 4 .
salivary amylase students
Assay of activity of SGOT and SGPT Performance by
4 3 4 . o
(Transaminase activity) students
5 4 4 Estimation of A/G ratio by Biuret Performance by
method students
Estimation of ascorbic acid Performance by
6 5 4
students
: ; A Es‘uma’ltlon of hemoglobin in blood Performance by
Wong’s method students
/Analysis of normal and abnormal Performance by
8 7 4 4 .
constituents of urine students
Estimation of creatine and creatinine in Performance by
9 8 4 !
urine students
Estimation of lipid profile of blood Performance by
10 9
4 students
11 10 4 Revision Discussion
Pre-final examination Performance by
12 11 2
students

**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

Course Name: Food and Fermentation Technology

Total Teaching Hours: 45/ Credits: 3 / Teacher: Padmashree Kulkarni

WEEK UNIT Hours TOPIC ACTIVITY
1 1 3 Food Safety: Microorganisms associated with[Lecture and discussion
foods and the sources of microbial
contamination of foods, Factors affecting food|
safety- physical and chemical hazards
2 1 3 Biological hazards, Concerns of genetically [Lecture and discussion
modified food, HACCP
3 2 3 Food Additive: Antioxidants, preservatives, |Lecture and discussion
Food colors
4 2 3 Flavoring agents, emulsifying and stabilizing [Lecture and discussion
agents, Anticaking agents, buffering agents,
sweetening agents and other additives
5 3 3 Food  Adulteration: Common  foodLecture and discussion
adulterants, Classification for adulterants,
harmful effects of adulterants
6 3 2 Methods for detections of some adulterants |[Lecture and discussion
4 1 Functional Food: Vitamins and mineral Lecture and discussion
enriched products
7 4 3 Product containing added fiber, omega3  |[Lecture and discussion
fatty acid, Prebiotics
8 4 2 Probiotics and synbiotics, Drinks with herb |Lecture and discussion
blends
5 1 Fermentation Processes: Component parts of [Lecture and discussion
a fermentation process
9 5 3 Types of fermentation processes-batch and  |Lecture and discussion
continuous ,
10 5 2 SCP: Cultivation of mushroom and spirulina [Lecture and discussion
6 1 Food Spoilage: Spoilage of fruits, vegetables [Lecture and discussion
11 6 3 Spoilage of meat and poultry products, Lecture and discussion
Spoilage of fermented foods
12 6 2 Spoilage of fermented foods, Lecture and discussion
Food sanitation in food manufacture
7 1 Role of Microorganisms in Fermented Foods:|Lecture and discussion
Fermented vegetable food- sauerkraut, olive
roduct and cucumber, soya bean products.
13 7 3 Economically important fermentation Lecture and discussion
roducts- production of beer, wine




14 7 2 Fermented milk products-yoghurt and Lecture and discussion
cheese, Fermented baked products

8 1 Food Packaging: Concepts, significance and |[Lecture and discussion
function
15 8 3 Classification of packaging methods, Lecture and discussion

Labelling requirement and bar coding

**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 2022-23

Course Name: Food and Fermentation Technology Practical

Total Teaching Hours: 46 /Credits: 2/ Teacher: Padmashree Kulkarni

WEEK | UNIT Hours TOPIC ACTIVITY
1 1 4 [Introduction to safety in the food Lab performance by
microbiology laboratory students
2 2 4 | Microbiology of fruits and Lab performance by
vegetables students
3 3 4  Microbiology of canned foods Lab performance by
students
4 4 4  [Isolation of microorganisms from  |Lab performance by
fermented foods students
5 5 4 Detection of food adulterants Lab performance by
students
6 6 4 |Organoleptics, nutritional and Lab performance by
sensory evaluation of processed food |students
7 7 4  [To study blanching as a means of  |[Lab performance by
reservation of food students
8 8 4 [To study the types of packages Lab performance by
students
9 9 4 Production of a fermented food Lab performance by
students
10 10 4 Moisture content comparison of fresh|Lab performance by
and intermediate moisture foods students
11 11 Prefinal
12 12 4  |[End semester exam

**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

Course Name: Evolution and Ethology Theory
Total Teaching Hours: 52 /Credits: 4/ Teacher: Suba G A Manuel

WEEK | Module Hours TOPIC ACTIVITY

1 1 4  [Emergence of evolutionary thoughts |Lecture and
Lamarck; Darwin—concepts of variation, [Discussion
adaptation, struggle, fitness and natural
selection;

Mendelism; spontaneity of mutations;
the evolutionary synthesis.

2 2 4 Origin of cells and unicellular Lecture and
evolution Discussion
Origin of basic biological molecules;
concept of Oparin and Haldane;
experiment of Miller (1953)

3 2 3 The first cell; evolution of prokaryotes; |Lecture and
origin of eukaryotic cells; evolution of |Discussion

3 1 unicellular
Paleontology and evolutionary history
The evolutionary time scale; eras,
eriods and epoch

4 3 4  Major events in the evolutionary time  |Lecture and
scale; Origins of unicellular and Discussion
multicellular organisms; major groups of

lants and animals

5 3 1 Stages in primate evolution including  |[Lecture and

Homo Discussion
4 3

Molecular Evolution

Concepts of neutral evolution, molecular

divergence and molecular clocks

6 4 4 Molecular tools in phylogeny, Lecture and
classification and identification; origin of[Discussion
new genes and proteins; gene
duplication and divergence.

7 5 4  [The Mechanisms Lecture and
Population genetics — populations, gene [Discussion
pool, gene frequency; Hardy-Weinberg
law; concepts and rate of change in gene
frequency through natural selection,
migration and random genetic drift

8 5 4 |Adaptive radiation and modifications;  |[Lecture and
isolating mechanisms; speciation; Discussion




allopatricity and sympatricity

9 convergent evolution; sexual selection; |Lecture and
co-evolution Discussion
Brain, Behavior and Evolution
IApproaches and methods in study of
behavior; proximate and ultimate
causation

10 /Altruism and evolution-group selection, [Lecture and
kin selection; Neural basis of learning, |Discussion
memory, cognition, sleep and arousal

11 Biological clocks; development of Lecture and
behavior; social communication; social |[Discussion
dominance

12 Ethology Lecture and
Use of space and territoriality; mating  [Discussion
systems, parental investment and
reproductive success

13 Parental care; aggressive behavior; Lecture and
habitat selection and optimality in Discussion
foraging

14 Migration, orientation, and navigation; |Lecture and
domestication and behavioral changes  |Discussion

15 Revision 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 - 52
Teaching Plan for 2024 - 25

Course Name: Evolution and Ethology Tutorial
Total Teaching Hours: 26 /Credits: 1/ Teacher: Sajitha TP

WEEK | UNIT Hours TOPIC ACTIVITY
1 1 2 Screening of David Attenborough Screening of the
Documentary - Deep Ocean: Lost World of  |[documentary and
The Pacific Part 1 & 2 critical comments
https://www.youtube.com/watch?v=Va C ce |on the same
DaFk&list=PLz58QJ68RICSwS5YUrloAjD9d
XDj8gbkRw&index=5
2 2 2 |David Attenborough Desert Seas National Screening of the
Geographic HD documentary and
https://www.youtube.com/watch?v=TPYxbMyv |critical comments
2R30 on the same
3 3 2 [The First to Fly with David Attenborough Screening of the
https://www.youtube.com/watch?v=ZE00SaD |documentary and
UuLY critical comments
on the same
4 4 2 Best Documentary HD Bringing Up Baby -  [Screening of the
BBC HD With David Attenborough.. documentary and
https://www.youtube.com/watch?v=CX9TMS |critical comments
kK gU4 on the same
5 5 2 |Assessment of insect community on campus  [To study the
during different seasons diversity of insect
opulation
6 6 2 |Assessment of flowering plant community on (To study the
campus during different seasons diversity of
flowering plants
7 7 2 |Discussion on insect Discussion
8 8 2 Dinosaurs during Mesozoic Era Student
presentation on the
types of Dinosaurs
- discussion in the
class
9 9 2 Dinosaurs during Mesozoic Era Student
presentation on the
types of Dinosaurs
- discussion in the
class
10 10 2 |Visit to Adaptation lab, National Centre forTo understand the
Biological Sciences (NCBS), Bengaluru lab set up of
ecology and
evolutionary
biology
11 11 2 Bird watching Critical comments
on the habitat and
birds



https://www.youtube.com/watch?v=Va_C_ceDaFk&list=PLz58QJ68R9CSw5YUr1oAjD9dXDj8qbkRw&index=5
https://www.youtube.com/watch?v=Va_C_ceDaFk&list=PLz58QJ68R9CSw5YUr1oAjD9dXDj8qbkRw&index=5
https://www.youtube.com/watch?v=Va_C_ceDaFk&list=PLz58QJ68R9CSw5YUr1oAjD9dXDj8qbkRw&index=5
https://www.youtube.com/watch?v=TPYxbMvgR30
https://www.youtube.com/watch?v=TPYxbMvgR30
https://www.youtube.com/watch?v=ZE00SaDUuLY
https://www.youtube.com/watch?v=ZE00SaDUuLY
https://www.youtube.com/watch?v=CX9TMSkKgU4
https://www.youtube.com/watch?v=CX9TMSkKgU4

12

12

2

Revision

Discussion

13

13

2

Tutorial exam

Exam

**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

Course Name: Economic Biology

Total Teaching Hours: 52 /Credits: 4/ Teacher: Sowmya Kumar and Sajitha T P

WEEK

UNIT

Hours

TOPIC

ACTIVITY

1

1

4

Agricultural Biology : Production of bio —
fertilizer — nitrogen fixers and phosphate
solubilizers, AM fungi, Actinorhiza, Spirulina

and Azolla.

Lecture and discussion

Bio — pesticide —bacteria, virus, IPM and its
importance and application, recent trends in
pest control — pheromones, attractants,

repellants and chemosterilants,

Lecture and discussion

'Vermiculture and vermicomposting —
collection of material, decomposition, types
of earthworms, mass multiplication,

applications of vermicompost and vermiwash.

Lecture and discussion

Economic Benefits of Plant and Plant by
Products

Floriculture and horticulture —
micropropagation of orchids and banana

Lecture and discussion

2&3

By products of plants: essential oils, aromatic
oils, secondary metabolites.

Biofuel and Bioenergy

Biomass conversion to biofuel:
thermochemical conversion, syngas
fermentation

Lecture and discussion

Biochemical conversion to ethanol: biomass
pretreatment

Biodiesel production from oil seeds, waste
oils and algae

Lecture and discussion

Beneficial Insects

/Apiculture — study of life cycle, maintenance,
production, diseases and control, medicinal
value of honey

Lecture and discussion

Sericulture — production, silkworm as
bioreactor, economic importance of
sericulture in India.

Lecture and discussion

Economic Aquaculture

Lecture and discussion

Pisiculture — techniques of induced breeding




commercial culture of catla and cat — fish, by
— products of fishing and its commercial
values.

10

Prawn culture — culture techniques of fresh
water and marine water prawn, preservation
and export techniques.

Lecture and discussion

11

Pearl Culture — formation of natural pearls,
commercial importance of pearl culture in
India.

Lecture and discussion

12

Economics of Poultry Keeping and
Livestock Development

Poultry — morphology of different breeds of
chicken, processing of egg, meat and by —
product of poultry

Lecture and discussion

13

Dairy farm management, cross breeds of
cows and buffaloes.

Lecture and discussion

14

Sheep farming — Indigenous and Exotic
breeds of sheep.

Lecture and discussion

15

Future strategies — genetic improvement of
breeds — economic importance of dairy,
leather, wool, fur and pharmaceutical
industries in India.

Lecture and discussion

16

'Vegetable Meat Cultivation
General characters and classification of edible
mushrooms.

Lecture and discussion

17

Preparations for mushroom culture — bed
preparation — nutrients preparation climatic
conditions and parameters, spawn preparation

Lecture and discussion

18

Cultivation of edible mushrooms such as,
Agaricus bisporus, Pleurotus sp.

Lecture and discussion

19

Nutritive values of edible mushrooms

Lecture and discussion

Revision

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 - 52

Teaching Plan for 2024 - 25
Course Name: Economic Biology

Total Teaching Hours: 26 /Credits: 1/ Teacher: Sowmya Kumar

WEEK | UNIT Hours TOPIC ACTIVITY
1 1 2 Sericulture — Online Audio visual video on the [Screening of the
rearing of silk worm, silk production and its  |[documentary and critical
economic importance comments on the same
https://youtu.be/cTiDbl KHII
2 2 2 |Pearl Culture - Online Audio visual video on [Screening of the
the natural formation of pearl, Commercial  |documentary and critical
production and its economic importance comments on the same
https://www.youtube.com/watch?v=3tfcY02av
W0
3 3 2 |Dairy farm management — Field visit to NDRI, [Screening of the
)Adugodi, Bengaluru/ Online Audio visual documentary and critical
video on economically important breeds of  [comments on the same
cows, cross breeding for high milk production
and their maintenance
https://youtu.be/eLKScfjYhac
4 4 2 |Preparation, application and evaluation of To visualize and record
Bioinnoculants: Rhizobium / Azotobacter . .
the influence of Bio
inoculants on plant
growth and yield
5 5 2 Study of different Earthworms, Production of (To study the
vermicompost (on litter and Kitchen waste) . .
. . bioconversion of
and evaluation of vermicompost on plant
growth and yield biological waste to
compost and evaluation of|
'Vermicompost
6 6 2 Solvent extraction of essential oils from citrus [To study the medicinal
leaves and study of its antimicrobial activity . L
properties of essential oils
7 7 2 Biochemical conversion to Ethanol and To understand the raw
Biodiesel production — Field visit to GKVK, .
materials used, pre
Bengaluru
requisites and the rate of
conversion/yield
8 8 2 [(Cultivation of Edible Mushrooms (Oyster To study the role of
Mushroom) Mushroom as single cell
protein



https://youtu.be/cTiDbl_KHII
https://www.youtube.com/watch?v=3tfcY02avW0
https://www.youtube.com/watch?v=3tfcY02avW0
https://youtu.be/eLKScfjYhac

9 9 2 Preparation, application and evaluation of To visualize and record
Bioinnoculants: Rhizobium / Azotobacter . .
the influence of Bio
inoculants on plant
growth and yield
10 12 2 Revision Discussion
111 13 2 Tutorial exam Exam

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