SXCM/Syllabus/Department of Life Science and Biochemistry/NEP/2026-27

ST. XAVIER’S COLLEGE — MUMBAI

(Est. 1869)
(An Autonomous College affiliated to the University of Mumbai)

Syllabus for Four-Year Undergraduate Program
as per National Education Policy (NEP-2020)

Program: B.Sc. in LIFE SCIENCE

The academic year 20262027

Parde

(" PRINCIPAL ° {

ST. XAVIER'S COLLEGE
(AUTONOMOUS)

MUMBAI-400 001, |

© St. Xavier’s College (Empowered Autonomous Institute), Mumbai, INDIA /ﬁ\“
APPROVED SYLLABUS &

[/ o
=/ &

7 R
\



SXCM/Syllabus/Department of Life Science and Biochemistry/NEP/2026-27

Syllabus
Fighth Semester Course in LIFE SCIENCE
2026-2027

Contents:

e Syllabus for Core Course (Theory & Practical)
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Fourth Year B.Sc.
(Common syllabus for B.Sc. Honours by Papers and B.Sc. Honours by Research)

Course Title: ~ Advanced Immunology
Course Code: USLSC6005CR1

Prerequisite: Students should have completed a course in basic immunology
Credits: Theory (3) =45 hrs
No. | Course Objectives
This course aims to:
1 | Provide an in-depth understanding of immune dysfunctions, including
. hypersensitivity, autoimmune disorders, and immunodeficiency.
2 | Explore the principles and applications of vaccines and transplantation immunology.
3 | Examine the mechanisms of cancer immunology and the role of the immune system
in tumor suppression and progression.
CO | Course Outcomes Bloom’s Taxonomy
On completing the course, the learner will be able to: Level (BT level)
1 | Identify and classify the different types of immune Remembering
dysfunctions and their underlying mechanisms.
2 | Explain the principles of vaccine development and Understanding

immunization strategies, along with challenges in
transplantation immunology.

Apply the knowledge of immunological techniques such as Applying
ELISA. flow cytometry, and immunoelectrophoresis for
research and clinical diagnostics.

Analyze the role of the immune system in cancer progression | Analyzing
and discuss immunological strategies for cancer treatment.

Critically evaluate the role of the immune system in various | Evaluating
diseases and develop a scientific approach to immunological
research and clinical applications.
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UNIT Lectures
I Immune Dysfunction 15
A | Hypersensitivity 3

1. Types of hypersensitivities (Guided self-study)
2. Role of genetics, diet and environmental factors

3. Pharmacotherapy and immunotherapy of allergic disorders

B | Autoimmune disorders 5

1. Mechanisms of Induction of Autoimmune disorder, pathology,
diagnosis, treatment/management.

2. Systemic: SLE, Rheumatoid Arthritis.

3. Organ specific: Grave’s Disease, Type-I Diabetes

C | Immunodeficiency 7
(Causes, mechanisms and recognition of each type)

1. Deficiency of Innate Immunity (Complement/Phagocytosis)
2. Primary Immunodeficiency (T cell, B cell)

3. Combined Immunodeficiency (SCID)

4. Secondary Immunodeficiency (HIV-AIDS, Burns)

I Vaccines and Transplantation Immunology 15

A | Vaccines 8
1. Aims of Vaccination, Requirements of a good vaccine,
Active and Passive Immunization
2. Designing vaccines for active immunization
a. Live, Attenuated vaccines
b. ‘Inactivated’ or ‘killed’ vaccines
c. Subunit vaccines
d. Conjugate vaccines
3. Current vaccine practices
a. Recombinant vector vaccines
b. Experimental vaccines

4. Monoclonal Antibodies
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B

Transplantation Immunology
1. Concepts and challenges in transplantation

Hyperacute, acute and chronic graft rejection
Matching Donor and Recipient: Assessment of Histocompatibility

Prevention and overcoming rejection (Immunosuppressive therapies)

PO  X

Reproductive Immunology

a. Foetus as a potential allograft

b. Immune cells at the maternal - foetal interface
Protection of developing fetus - cytokine shift,
influence of female sex hormones,
unique HLA expression by trophoblasts

IIT | Cancer and Applied Inmunology

15

A

Cancer Immunology
Overview of genetic alterations in cancer

Innate inhibitors of cancer

Adaptive cellular processes and cells involved in cancer eradication
The role of cytokines in cancer immunity

Immune response elements that promote cancer survival

a. Chronic Inflammation

b. Tumor-enhancing antibodies

c. Immunosuppression in the tumor microenvironment

d. Evasion of inmune recognition and apoptosis

Lo W

Applied Inmunology
1. Immunotherapy: MAb - RabMAb, HAMA, HACA, Abzymes,
Immunotoxin, Plantibodies, Ab fragments
2. Personalized immunotherapy (methods and applications)
3. Immunological Methods

a. ELISA

b. Immunodiffusion

c. Immunoelectrophoresis
d. Radioimmunoassay

e. Immunohistochemistry
f. Flow Cytometry
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Reference Books:

Abbas, A. K., Lichtman, A. H. & Pillai, S. (2015) Cellular and Molecular Immunology. (8" ed.).
Elsevier Saunders.

Delves, P. J., Martin, S. J., Burton, D. R., & Roitt, I. M. (2017). Roitt's Essential Immunology.
Wiley Blackwell.

Kaufmann, S. H. E. (2011). The Immune Response to Infection. ASM Press.

Kindt, T. J., Osborne, B. A., & Goldsby, R. A. (2008). Kuby Immunology. W.H. Freeman.
Male, D., Brostoff, J., Roth, D., & Roitt, 1. (2013). Immunology. Elsevier Saunders.
Murphy, K., & Weaver, C. (2016). Janeway s Immunobiology. Garland Science.

Parham P. (2014). The Immune System. (4™ ed.). Garland Science.

Stevens, C., & Miller, L. (2017). Clinical Immunology and Serology: A Laboratory Perspective
(4™ ed.). F.A. Davis.

Evaluation (Theory, USLSC6005CR1) Total marks per course — 100
L Formative Assessment ‘for’ Learning
(Continuous Internal Assessment - CIA to improve learning)
CIA - 40 marks

CIA 1: Written test — 20 marks
CIA 2: Test / Assignment / Presentations / Infographics / Quiz / as prescribed
- 20 marks

IL. Summative Assessment ‘of” Learning
(focus on outcomes, quantitative data for outcomes of instruction)
End Semester Examination - 60 marks
One question from each unit for 20 marks, with internal choice.
Total marks per question with choice 30 - 40 marks.

Distribution of Bloom’s Taxonomy levels for the course assessment:

Learning [Remembering| Understanding | Applying | Analyzing | Evaluating | Creating
Levels

Percentage 15-20% 25-30% 15-20% 15-20% 5-10%
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Fourth Year B.Sc.
(Common syllabus for B.Sc. Honours by Papers and B.Sc. Honours by Research)

Course Title: Advanced Immunology (Practical)
Course Code: USLSC6005CR1PR
Prerequisite: Students should have completed a course in basic immunology

Credits: Practical (1) =30 hrs

No. |Course Objectives
This course aims to:

1 |Train learners in assays/ experiments/ techniques to isolate and study the function of
various immune cells and molecules, identify immunodeficiencies, hypersensitivity
and autoimmune disorders and to prepare heat killed/inactivated bacterial cells for use

. as vaccines.

2 |Train learners in performing and/or analyzing data obtained from techniques such as
ELISA, Dot Blot, Western Blot, Flow cytometry.

CO |Course Outcomes Bloom’s Taxonomy

On completing the course, the learner will be able to: Level (BT Level)

1 [Isolate immune cells like neutrophils by density gradient Applying
centrifugation and study their function.

2 |Isolate antibodies such as IgG from serum using an Applying
appropriate technique and characterize it.

3 |Effectively apply laboratory protocol to inactivate given Applying
Salmonella cultures to produce TAB vaccine and check its
sterility.

4  |Perform assays like electrophoresis and/or use Applying,

immunodiagnostic kit for detecting immune function, immune
deficiencies or disorders and interpret results obtained from

. such assays.

Analyzing

5 |Analyze and interpret data from techniques like ELISA, Analyzing,

Western Blot, Flow cytometry and correlate with immune Evaluating
function for the case studies provided.
6 |[Create and present a critical review on a selected Creating

immunotechnique or case studies in immune disorders/ cancer
immunology based on a scientific research paper/ case study.
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Details of Practical Sessions:

S. No. | Name of the Practical
1 Isolation of neutrophils from peripheral blood using density gradient centrifugation
and performing functional assays:
a. Determining Phagocytic index
b. Using NBT reduction test to study the oxidative burst during phagocytosis
2 |Isolation of IgG from serum using Protein A CL sepharose columns and characterizing
the purified IgG by electrophoresis.
3 Preparation of TAB vaccine and sterility checking of the prepared vaccine:
. a. Standardization of bacterial (Salmonella) culture counts for inactivated/killed
vaccine preparation
b. Heat killing / inactivation of culture and preparation of vaccine
¢. Checking sterility of prepared vaccines
4 Agglutination tests for detection of antigens
a. Detection and quantification of Rheumatoid Factor (RF) in serum
b. Latex agglutination for Detection and quantification of antigen
(Teaching kit based)
5 Detection and quantification of antibodies/antigens by Enzyme-Linked Immunosorbent
Assay (ELISA) and Dot ELISA.
6 Serum Electrophoresis for detection of immune disorders.
7 | Immunoblotting / Western blotting for detection of specific antigen /antibodies
. (Kit-based group experiments).
8 Case Studies/ Research paper presentation.
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Evaluation (Practical, USLSC6005CR1PR)

CIA - 20 marks
e Continuous practical evaluation will be done on the basis of the completion of the hands-on

practical sessions and journal entry -10 marks
* Assignment / Presentation on the case studies allotted -10 marks

End Semester Practical Examination - 30 marks

e Experiment based questions - 20 to 25 marks

e Viva/ Identification/ Spots - 5 to 10 marks

Total marks practical course - 50

Distribution of Bloom’s Taxonomy levels for the practical assessment:

Learning | Remembering | Understanding | Applying | Analyzing | Evaluating | Creating
Levels
Percentage - - 40-50 % 10-20% 5-10% 0-20%
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Syllabus
Eighth Semester Course in LIFE SCIENCE
2026-2027

Contents:
e Syllabus for Core Course (Theory & Practical)
o USLSC6006CR1 Advanced Neuroscience  (Theory)

o USLSC6006CR1PR Advanced Neuroscience  (Practical)

e Evaluation and Assessment guidelines
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Fourth Year B.Sc.
(Common syllabus for B.Sc. Honours by Papers and B.Sc. Honours by Research)

Course Title:  Advanced Neuroscience
Course Code: USLSC6006CR1

Prerequisite: Students who have completed a basic course in Human Physiology

Credits: Theory (3) =45 hrs

No. | Course Objectives
This course aims to:

1| Elucidate the cellular and molecular processes that contribute to the development,
maintenance, and modification of neural circuitry.

2 | Explain the anatomical, cellular, and molecular basis of cognitive processes.

3 | Extrapolate basic principles of neural systems to associated neurological disorders
and to diverse human behaviours.

4 | Highlight trends and advances in neuroscience and its applications to human life.

CO | Course Outcomes Bloom’s Taxonomy
On completing the course, the learner will be able to: Level (BT level)
1 | Explain molecular mechanisms, cellular events, and Understanding

anatomical aspects pertaining to neural development,
cognitive functions, and human behaviour.

2 | Apply fundamentals of neural systems to explain Applying
developmental errors and anomalous behaviours

3 | Analyse the activity and modulation of different Analyzing
neurotransmitters and neural circuits, in normal and clinical
conditions.

4 | Evaluate trends and advances in neuroscience research and Evaluating
their potential applications and implications to human life.
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UNIT Lectures
I Developmental Neurobiology / The Developing Brain 15
A | Neurulation: formation of neuroectoderm, neural tube, neural crest 2

cells and their derivatives. Induction as the basis of neurulation

B |1. Differentiation into neuronal and glial cell types 4

2. Neuronal migration and axon guidance

3. Synapse formation, synapse competition, maturation, and cell
death

C |1. Circuit formation 4
2. Critical periods in development

3. Effect of neuronal activity in development of neural circuits

D | Adult neurogenesis, repair, and regeneration ]

E | Neurodevelopmental disorders: (Guided self-study) 2
Spina bifida, Cerebral palsy, Autism, ADHD,

1T Cognitive Neurobiology / The Changing Brain 15

A |Learning and Memory -
1. Qualitative and temporal categories — case studies

2. Molecular mechanisms of LTP and role of Hippocampus
3. Synaptic plasticity in the adult brain
4

. Neural substrates of memory in human brain

. B | Emotions 2
1. Physiological changes associated with emotions
2. Neural substrates of emotions - Limbic system and amygdala

3. Serotonin as a mood enhancer.

C | Neurobiology of Sleep 3
1. Phases of Sleep

2. Cortical activity during sleep - the EEG

3. Neural substrates of sleep - The Circadian clock
4.

Neuromodulators of Sleep
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1. Ethical, legal, and social implications of neurotechnology
2. Case studies: neuroimaging/neuroenhancement/cognitive

diversity

D | Behavioural Disorders 3
(Guided self-study - symptoms and diagnostic criteria,
pathophysiology, molecular mechanisms, treatment strategies)
1. Affective Disorders
2. Schizophrenia
3. Addiction
E | Neurodegenerative disorders 3
(Guided self-study - symptoms and diagnostic criteria,
pathophysiology, molecular mechanisms, treatment strategies)
1. Alzheimer’s disease
2. Parkinson’s disease
3. Huntington’s disease
III | Trends in Neuroscience 15
A | Sexual differentiation of the brain, sexually dimorphic behaviour 3
B | Gut-brain axis: Enteric nervous system, Vagus nerve, Microbiome 2
C | Neuroimmunology: cytokines, cytokine receptors, and immune 3
cells in the brain
D | Neuroimaging: CT, PET, MRI, fMRI, Diffusion MRI Tractography Z
E | Neuromarketing: 3
1. Studying consumer behaviour and customer experience
2. Case studies: Pricing, branding, and marketing strategies
F | Neuroethics 2
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