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B.Sc. (Biochemistry) Semester VII

Course Code USOTHMABICO] Title of the Molecular Biochemistry
Course

Total Credits 04 Hours per 04

of the Course Week

Learning Objectives (LOs):

LO1: Illustrate and interpret DNA structure, chromosomal organization, and genome complexity in
prokaryotes and eukaryotes.

LO2: Analyze DNA physical properties and reassociation kinetics (Tm and Cot curves) and relate
them to genome structure.

L.O3: Explain the role of enzymes and proteins in DNA replication, including proofreading and error
correction mechanisms.

LO4: Compare and contrast prokaryotic and eukaryotic replication and transcription processes.
LOS: Describe RNA synthesis, processing, and regulation, including alternative splicing and RNA
editing.

LOG6: Interpret the genetic code, translation mechanism, and protein synthesis regulation, including
the effect of antibiotics and toxins.

LO7: Demonstrate the ability to use bioinformatics tools (e.g., PyMOL, NCBI) for molecular
visualization and analysis.

LO8: Evaluate how mutations and replication/transcription errors contribute to diseases such as
cancer.




SARDAR PATEL UNIVERSITY

Vallabh Vidyanagar
NAAC ‘A’ Grade (10-01-2023 To 09-01-2028)

NEP-2020 aligned Curriculum with effect from Academic Year 2026-27
B.Sc Biochemistry Semester VII (Honours and Honours with research)

Uni Weightage*
¢ Course Content (%)
DNA Structure and Chromosomal Organization 25%
e Physical properties of DNA: Denaturation, Renaturation,
Tmé& Cot curves
e Supercoiling and mode of action of Topoisomerases
e DNA-binding motifs (helix-turn-helix, zinc finger, leucine
zipper); ssDNA binding proteins.
e Molecular visualization using PyMOL/NCBI structure
I database.
e Prokaryotic genome: nucleoid structure, looping, and
supercoiling
e FEukaryotic genome: nucleosome organization, histones,
chromatin condensation (heterochromatin vseuchromatin),
nucleosome assembly post-replication
e Condensed chromosome structures are maintained by SMC
proteins.
DNA Replication 25%
e Enzymes involved in DNA replication: Topoisomerase,
Ligase, Helicase, Primase, DNA polymerases (I, II, III) and
proofreading
® Mechanism of replication in prokaryotes: initiation,
1I replisome assembly, elongation, termination
e Eukaryotic replication: origins, licensing, polymerases a, 9,
g, telomeres
e Inhibitors of replication (e.g., aphidicolin, hydroxyurea,
novobiocin); Mutations are linked to the cancer
Transcription & RNA Processing 25%
e RNA polymerases (prokaryotic vs eukaryotic)
e Promoter architecture: -10/-35 box, TATA box, CpG
islands
m | ® Transcription initiation complex assembly in prokaryotes (¢
factor) and eukaryotes (TFIID, TFIIH, etc.)
e FElongation and termination (p-dependent/independent in
bacteria; polyA signal in eukaryotes)
e RNA processing: capping, splicing, polyadenylation,
alternative splicing, RNA editing
IV | Translation 25%
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e Genetic code: features, degeneracy, universality, exceptions
e wobble hypothesis

e Translation mechanism: initiation (prokaryotic Shine-
Dalgarnovs  eukaryotic  cap-dependent),  elongation,
termination, ribosome recycling

e Post translational modifications

Inhibition of protein synthesis by antibiotic and toxins

Evaluation Pattern

Sr. | Details of the Evaluation Weightage
No.
1. Internal Written / Practical Examination 50%

Internal Continuous Assessment in the form of Practical, Viva-
voce, Quizzes, Seminars, Assignments, Attendance

2. University Examination 50%

Course Outcomes: Having completed this course, the learner will be able to

CLO1:Correlate the structural, conformational, and topological features of DNA with its biological
functions.

CLO 2: Explain DNA-protein interactions and their role in genome organization and expression.

CLO3: Describe the molecular organization of prokaryotic and eukaryotic genomes and
chromatindynamics.

CLO4:Analyze the molecular mechanism, fidelity, and regulation of DNA replication in
prokaryotes and eukaryotes.

CLO 5: Discuss the molecular details of transcription and translation across domains of life.

eSuggested Learning Materials Books:

;:;' Title Author(s) Edition/Year Publisher
1  Molecular Biology of the GeneWatson, J. D. et al. 7th Ed.. 2017) Pearson
. Krebs, J. E., (2017) Jones &
2 fLewin’s Genes XII. Goldstein, E. S., & Bartlett.
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Kilpatrick, S. T.

Molecular Biology: Genes to
Proteins.

Tropp, B. E

Ath Ed. (2012)

Laxmi
IPublications.

IDNA Structure and Function.

Sinden, R. R.

(1994)

Gulf
Professional
Publishing

Lehninger Principles of
Biochemistry

David L. Nels
Michael Cox

7th Edition
on,

'WH
Freeman

eOnline Resources (Open Source)

Sr.
No.

Description
of
Resource(s)

Weblink

Molecular
biology
NPTEL

https://nptel.ac.in/courses/102103341

Molecular
visualization

https://pymol.org/

Virtual lab
simulation
(HHMI
Biointeractiv

e)

https://www.biointeractive.org/



https://nptel.ac.in/courses/102103341
https://pymol.org/
https://www.biointeractive.org/
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B.Sc. (Biochemistry) Semester VII

Course Code USOTHMABICO2 Title of the Cell Signaling and Basic Physiology
Course

Total Credits 04 Hours per 04

of the Course Week

’Learning Objectives (LOs):

o LO 1: Explain types of cell signaling and receptor mechanisms including GPCRs.

e LO 2: Explain the organization, functions, and histology of the nervous system.

e LO 3: Describe electrical signaling in neurons, including action potentials and synaptic
transmission.

e LO 4: Explain the structure and function of the kidney and nephron.

e LO 5: Analyze mechanisms of glomerular filtration, tubular reabsorption, and secretion.

e LO 6: Describe the mechanisms of hemostasis and related biochemical pathways.

o LO 7: Explain anemia types and interpret renal function tests in clinical diagnosis.

e LO 8: Analyze receptor tyrosine kinase pathways and integration of signaling systems.

Weightage*
(“o)

Unit Course Content

25%

Cell communication

Introduction to Cell Signaling

e Introduction to Cell Signaling
o Types of Signaling

o Types of Receptors

o Conserved Signaling Functions

G-Protein Coupled Signaling

o Heterotrimeric G Proteins

e G-Protein Coupled Receptors (GPCRs)

e Second Messenger — cAMP and Glucose Mobilization
o Lipid-Derived Second Messengers

e Calcium Signaling

Enzyme-Linked and Adhesion Receptors

o Receptor Tyrosine Kinases (RTKSs)
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e Insulin Receptor
e MAP Kinase Cascade
o Integrin Signaling
» Relationship Between Signaling Pathways
25%
Nervous System
Organization and Histology
o Organization of the Nervous System
o Functions of the Nervous System
Nervous Tissue
e Neurons
e Neuroglia
e Myelination
e Collections of Nervous Tissue
I Basics of Membrane Physiology
e Jon Channels
e Resting Membrane Potential
e Graded Potentials
e Overview of generation of Action Potentials
Neural Communication
e Propagation of Action Potentials
e Signal Transmission at Synapses
o Electrical Synapses
e Chemical Synapses
o Excitatory and Inhibitory Postsynaptic Potentials
o Structure of Neurotransmitter Receptors
25%
Urinary System and Renal Physiology
Kidney Structure and Functions
I e Overview of Kidney Functions
e Anatomy and Histology of Kidneys
o External Anatomy of Kidneys
e Internal Anatomy of Kidneys
e The Nephron




SARDAR PATEL UNIVERSITY

Vallabh Vidyanagar
NAAC ‘A’ Grade (10-01-2023 To 09-01-2028)

NEP-2020 aligned Curriculum with effect from Academic Year 2026-27

B.Sc Biochemistry Semester VII (Honours and Honours with research)

Renal Physiology

e Overview of Renal Physiology

e Glomerular Filtration

o Filtration Membrane

e Net Filtration Pressure

o Glomerular Filtration Rate (GFR)

Tubular Functions

e Principles of Tubular Reabsorption and Secretion
e Reabsorption and Secretion in:
o Proximal Convoluted Tubule
o Loop of Henle
o Early Distal Convoluted Tubule
o Late Distal Convoluted Tubule
o Collecting Duct
o Hormonal Regulation of Tubular Reabsorption and
Secretion

vV

Fundamentals of Clinical Biochemistry

Hemostasis

e Mechanism of Hemostasis

e Role of Blood Platelets

e Intrinsic and Extrinsic Clotting Pathways
o Fibrinolytic System

Hematological Disorders

e Sickle Cell Anaemia
e Thalassemia

Renal Function Tests

e Functions of Kidney

e Classification of Renal Function Tests

e Examination of Urine

e Blood Analysis

o Tests Based on GFR (Clearance Tests) in detail

25%

Evaluation Pattern
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Sr. | Details of the Evaluation Weightage
No.
1 Internal Written / Practical Examination 50%

Internal Continuous Assessment in the form of Practical, Viva-
voce, Quizzes, Seminars, Assignments, Attendance

2. University Examination 50%

Course Outcomes: Having completed this course, the learner will be able to

CLO1: Describe different cell signaling pathways, including GPCR signaling, second messengers
(cAMP, calcium), and receptor tyrosine kinase pathways.

CLO2: Interpret the integration and cross-talk between signaling pathways and their physiological
significance.

CLO3: Describe the structural and functional organization of the nervous system, including
neurons, neuroglia, and synaptic mechanisms.

CLO4: Explain the generation and propagation of electrical signals such as resting membrane
potential, graded potentials, and action potentials.

CLOS: Differentiate between electrical and chemical synaptic transmission and analyze excitatory
and inhibitory postsynaptic potentials.

CLOG6: Illustrate the structure and function of the kidney and nephron, including mechanisms of
glomerular filtration, tubular reabsorption, and secretion.

CLO7: Evaluate renal function tests, including urine analysis, blood parameters, and GFR-based
clearance tests.

CLO8: Explain the biochemical mechanisms of hemostasis, including coagulation pathways and
fibrinolysis.

CLO9: Analyze the molecular basis and clinical significance of disorders such as sickle cell anemia
and thalassemia.

1C
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e Suggested Learning Materials Books:

Sr. Title Author(s) Edition/Year Publisher
No.
1 Principles of Anatomy and Gerard .J. Tortora 13th Ed.. John Wiley
Physiology and Bryn Derrickson & Sons, Inc.
2 Textbook of Medical Arthur. C .Guyton, 12th Ed.. Elsevier Inc.
Physiology John. E .Hall
3 Medical Physiology Vol.1 C.C.chatterjee 15th Ed CBS
and Vol.2 Publisher
and
distributors
4 Textbook of medical M. N. Chatterjea 8th Ed JAYPEE
biochemistry and RanaShinde
5 Textbook of biochemistry D M Vasudevan 6™ Edition JAYPEE
for medical students

e Online Resources (Open Source)

Sr. | Description of .
No. Resource(s) Weblink
1 https://www.khanacademy.org/science/biology/cell-
) signaling?utm_source
) https://www.ncbi.nlm.nih.gov/books/NBK9870/?utm_source (NCBI
) Bookshelf — Intracellular Signal Transduction)
3 https://www.nature.com/scitable/topicpage/cell-signaling-
) 14047077/?utm_source
4. https://swayam.gov.in/
5. https://nptel.ac.in/courses
6 https://nptel.ac.in/content/storage2/courses/102103012/pdf/mod3.p
' df

B.Sc. (Biochemistry) Semester VII
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Course Code USO7THMARBICO: Title of the Biochemistry Practical
Course

Total Credits 04 Hours per 08

of the Course Week

Course Content based on core theory papers

No Practical Section-1 Weightage*
(%)
1. [Biochemical calculations and Preparation of reagents
o [Isolation of Genomic DNA.
3 [Effect of Temperature on DNA Denaturation.
4 |Agarose Gel Electrophoresis of DNA
5 | Chromosome observation from cells of Onion root tip 50%
6 [Demonstration of Northern Blotting
7 |Quantification of nucleic acids by UV spectrophotometry.
g [Demonstration of Transformation of Bacteria with Plasmid DNA.
No Practical Section-2
1 Orientation to the Biochemistry laboratory, general laboratory safety
and good laboratory practices.
2 Study of Neuron cell Structure Using Permanent Slides.
3 Identification of Neuroglial Cells from Charts/Slides
4 Study of nephron structure.
5 Estimation of Blood Urea.

12
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6 Microscopic Examination of Urine Sediment. 50%

7 CBC Report Interpretation.

8 Estimation of uric acid.

9 |Osmotic Fragility Test.

Teaching- By practical batches, Giving students concepts, guidance and
Learning demonstration to perform specific practical.
Methodology

Evaluation Pattern

Sr. [ Details of the Evaluation Weightage
No.
1. Internal Written / Practical Examination 50%

Internal Continuous Assessment in the form of Practical, Viva-
voce, Quizzes, Seminars, Assignments, Attendance

2. University Examination 50%

Course Outcomes: Having completed this course, the learner will be able to

CLO 1: Prepare laboratory reagents and perform basic biochemical calculations
accurately following standard laboratory protocols and safety guidelines.

CLO 2: Isolate, quantify, and analyze nucleic acids using molecular biology
techniques such as genomic DNA extraction, UV spectrophotometry, and agarose gel
electrophoresis.

CLO 3: Explain and experimentally demonstrate structural properties of DNA,
including denaturation and chromosomal organization in plant cells.

CLO 4: Demonstrate basic molecular biology techniques such as bacterial
transformation and Northern blotting demonstration.

CLO 5: Demonstrate microscopic techniques for identification of chromosomes,

13
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neuron structures, neuroglial cells, and urinary sediments.

CLO 6:Carry out routine clinical biochemistry investigations including estimation
of blood urea and uric acid using manual biochemical methods.

CLO 7: Interpret hematological and clinical laboratory reports, including CBC
reports and osmotic fragility test results for diagnosis of blood-related disorders.

CLO 8:Apply good laboratory practices (GLP), biosafety measures, and
analytical skills in handling biological samples, laboratory instruments, and clinical
data interpretation.

Suggested References:

Sr. References
No.
L. Principles and Techniques of Biochemistry and Molecular Biology

Authors: Keith Wilson, John Walker

Publisher: Cambridge University Press

2. Laboratory Techniques in Biochemistry and Molecular Biology
Authors: T.S. Work and E. Work

Publisher: Elsevier

3. Modern Experimental Biochemistry
Author: Rodney Boyer

Publisher: Benjamin Cummings Publishers

4 Practical Manual of Biochemistry
Author: S.P. Singh
Publisher: CBS Publishers

5 Histology: A Text and Atlas

Publisher: Wolters Kluwer
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B.Sc. (Biochemistry) Semester VII

Course Code USO7THMIBICO1 Title of the Cell organelles and transport
Course

Total Credits 02 Hours per 02

of the Course Week

Learning Objectives

e LO 1: Describe the structure and function of the nucleus, including nuclear lamina, pore
complex, and nucleocytoplasmic transport.

e LO 2: Explain the organization and functions of the endomembrane system, including ER,
Golgi apparatus, lysosomes, and vesicular transport mechanisms.

e LO 3: Describe the structure and functions of energy organelles (mitochondria, chloroplasts,
peroxisomes) and their roles in cellular metabolism.

e LO 4: Explain plasma membrane structure, transport mechanisms, and processes of
endocytosis and exocytosis.

e LO 5: Describe cytoskeletal components (actin, microtubules, intermediate filaments) and
their roles in cell shape, transport, and movement.

Weightage*
(%)
Nucleus 50%

Unit Course Content

e Structure & Components: Nuclear lamina, Nuclear pore
complex

e Functions: Nucleocytoplasmic transport.
Endoplasmic Reticulum: Rough ER, Smooth ER
Golgi apparatus
Lysosomes

Processes: Protein sorting, Vesicular transport,COP-coated
vesicles, Clathrin-mediated transport

Mitochondria: Dynamics, mtDNA

Chloroplasts: Structure: Thylakoid, Stroma  and
Photosynthesis (overview)

Other Organelles: Peroxisomes

15
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Plasma Membrane: 50%
Structure: Fluid mosaic model, Lipid rafts

Transport Mechanisms: Passive transport, Active transport, ABC
transporters, lon channels

Endocytosis & Exocytosis:Phagocytosis, Pinocytosis

Receptor-mediated endocytosis: Clathrin-mediated, Caveolae
II
Exocytosis

Cytoskeleton:

Actin Filaments: Polymerization, Treadmilling, Myosin motors,
Cell movement

Microtubules: Structure, Dynamic instability

Intermediate Filaments: Types, Nuclear lamins

Evaluation Pattern

Sr. | Details of the Evaluation Weightage
No.
1 Internal Written / Practical Examination 50%

Internal Continuous Assessment in the form of Practical, Viva-
voce, Quizzes, Seminars, Assignments, Attendance

2. University Examination 50%

Course Outcomes: Having completed this course, the learner will be able to

CLO 1: Describe the structure and functions of major cellular organelles including
nucleus, endoplasmic reticulum, Golgi apparatus, lysosomes, mitochondria, chloroplasts,
and peroxisomes.

CLO 2: Explain the mechanisms of intracellular transport and protein trafficking,
including nucleocytoplasmic transport, vesicular transport, COP-coated vesicles, and
clathrin-mediated transport.

CLO 3: Interpret the structural organization and functional properties of biological
membranes, including the fluid mosaic model, lipid rafts, ion channels, and ABC
transporters.

CLO 4: Differentiate various membrane transport mechanisms such as passive

1€
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transport, active transport, endocytosis, exocytosis, phagocytosis, pinocytosis, and
receptor-mediated endocytosis.

movement and intracellular organization.

CLO 5: Analyze the structure and dynamic behavior of cytoskeletal components
including actin filaments, microtubules, intermediate filaments, and their role in cell

Suggested References:
Sr.
Title Author(s) Edition/Year Publisher
No.
Molecular Biology of the 7th Ed. (Indian W. W.
! Cell. Alberts, B. et al. reprint) (2022) Norton
) The Cell: A Molecular Cooper, G.M. 8th Ed (2019) ASM
Approach Press
) ) h Ed (2021 H
3 Molecular Cell Biology Lodish, H. et al. oth Ed (2021) W
Freeman
Cell Biology, Genetics, Verma, P.S. (2020)
4 . . Chand
Molecular Biology. &Agrawal, V.K. 5. Chan
5 Cell Biology Purohit, S.S. (2018) Agrobios.
Karp's Cell and Molecular Gerald Karp, Janet | 9th Ed
6 Biology: Concepts and Iwasa, Wallace WILEY
Experiments Marshall
e Online Resources (Open Source)
Sr. | Description of )
No. Resource(s) Weblink
1. https://www.khanacademy.org/science/biology?utm_source
2. https://www.ncbi.nlm.nih.gov/books/NBK21054/?utm_source
3. https://www.ncbi.nlm.nih.gov/books/NBK26841/?utm_source
4. https://www.youtube.com/ @AKLECTURES?utm_source
S. https://www.youtube.com/@armandohasudungan?utm_source
6. https://swayam.gov.in/
7. https://nptel.ac.in/courses
8. https://nptel.ac.in/content/storage2/courses/102103012/pdf/mod3.pdf
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https://www.amazon.in/Gerald-Karp/e/B001IR1IA0/ref=dp_byline_cont_book_1
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Janet+Iwasa&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Janet+Iwasa&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Wallace+Marshall&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Wallace+Marshall&search-alias=stripbooks
https://nptel.ac.in/courses
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Course Code

USO7THMIBICO2 Title of the Biochemistry Practical

Course

Total Credits

of the Course

02 Hours per 04
Week

No

Weightage*
(%0)

1. | Study of Animal and Plant Cell Structure Using Permanent Slides.

2. | Osmosis and Diffusion Experiment

3 Observation of Mitochondria Using Staining method

100%

4. | Cell Viability Test

5 Detection of Catalase Activity.

6 Observation of Nucleus Using Staining.

7. | Isolation of Chloroplast from Spinach Leaves (Demonstration)

Teaching-
Learning
Methodology

By practical batches, Giving students concepts, guidance and
demonstration to perform specific practical.

Evaluation Pattern

No.

Sr. | Details of the Evaluation Weightage

1 Internal Written / Practical Examination

Internal Continuous Assessment in the form of Practical, Viva-
voce, Quizzes, Seminars, Assignments, Attendance

50%

2. University Examination 50%

18




SARDAR PATEL UNIVERSITY

Vallabh Vidyanagar
NAAC ‘A’ Grade (10-01-2023 To 09-01-2028)
NEP-2020 aligned Curriculum with effect from Academic Year 2026-27
B.Sc Biochemistry Semester VII (Honours and Honours with research)

Course Outcomes: Having completed this course, the learner will be able to

CLO 1: Identify and differentiate plant and animal cells using permanent slides.

CLO 2: Explain the principles of osmosis and diffusion and demonstrate the role of
selectively permeable membranes in transport mechanisms.

CLO 3: Demonstrate staining techniques for visualization of cellular organelles such as
mitochondria and nucleus using suitable biological stains.

CLO 4: Perform cell viability assays and distinguish between living and non-living cells
based on membrane integrity.

CLO 5: Evaluate enzymatic activity of catalase and correlate enzyme function with
peroxisomal activity and cellular metabolism.

CLO 6: Demonstrate the isolation of chloroplasts and explain their role in photosynthesis
and energy conversion in plant cells.

Suggested References:

Sr. No. | References

1. Cell Biology
Author: Gerald Karp
Publisher: Wiley India Pvt. Ltd.

2. Cell and Molecular Biology
Publisher: Lippincott Williams & Wilkins

3 Cell Biology

Publisher: Himalaya Publishing House

4 Introductory Practical Biochemistry

Publisher: Narosa Publishing House
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B.Sc. (Biochemistry) Semester VII

Course Code USO07HMABIC04 Title of the Fundamentals of Endocrinology
Course

Total Credits 4 Hours per 4

of the Course Week

Course Learning Objectives

L.O 1: To provide comprehensive knowledge about the classification, mechanism of action, and
physiological importance of hormones.

LO 2: To develop understanding of hormonal regulation, feedback mechanisms, and endocrine
gland functions in maintaining homeostasis.

L.O 3: To explain the biochemical and physiological effects of major hormones on metabolism and
their role in normal body functioning.

L.O 4: To familiarize students with endocrine disorders, diagnostic approaches, and hormone-
related metabolic abnormalities.

Weightage*
Unit Course Content
(“o)
CLASSIFICATION OF HORMONES 25%
e Definition
e General importance
I e Mechanism of action of Group- I Hormone
e Mechanism of action of Group- II Hormone
o Hypothalamic hormone
e Regulatory feedback loops between hypothalamus
pituitary glands
HORMONES OF ENDOCRINE GLANDS WITH THEIR 25%
PHYSIOLOGICAL FUNCTIONS
II ¢ Endocrine and Exocrine glands
e Hormones of pituitary gland
e Hormones of Thyroid gland
e Hormones of Pancreas
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e Hormones of Adrenal gland

EFFECT OF HORMONES ON METABOLISM AND 25%
DISORDERS

e Growth hormone
e Thyroid hormone

I e Insulin
e Glucagon
e Cortisol
e Biochemical and physiological function of
Catecholamine
DISORDERS OF HORMONES 25%
e Qoitre

e Hyperthyroidism

¢ Hypothyroidism

v e Thyroid function test
e Diabetes mellitus

e Hypoglycaemia

e Acromegaly

e Gigantism

Evaluation Pattern
Sr. [ Details of the Evaluation Weightage
No.
1 Internal Written / Practical Examination 50%
Internal Continuous Assessment in the form of Practical, Viva-
voce, Quizzes, Seminars, Assignments, Attendance
2. University Examination 50%

Course Outcomes: Having completed this course, the learner will be able to

CLO 1: Explain the classification, importance, and mechanisms of action of Group I and
Group II hormones.

CLO 2: Describe hypothalamic hormones and regulatory feedback mechanisms between the
hypothalamus and pituitary gland.

CLO 3: Differentiate between endocrine and exocrine glands.

CLO 4: Explain hormones of pituitary, thyroid, pancreas, and adrenal glands with their
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physiological functions.

e CLO 5: Explain the role of major hormones (growth hormone, thyroid hormone, insulin,
glucagon, cortisol) in metabolism.

e CLO 6: Describe the biochemical and physiological functions of catecholamines in the
body.

e CLO 7: Identify and explain hormonal disorders such as goitre, hyperthyroidism, and
hypothyroidism.

e CLO 8: Analyze metabolic disorders like diabetes mellitus, hypoglycaemia, acromegaly,
and gigantism.

Suggested References:
Sr. Title Author(s) Edition/Year Publisher
No.
1 Textbook of biochemistry Rafi MD 5t Edition
2 Biochemistry Satyanarayan 7™ Edition CBS
Publisher
and
distributors
e Online Resources (Open Source)
Sr. | Description of .
No. Resource(s) Weblink
1. https://www.ncbi.nlm.nih.gov/sites/books/NBK541112/?utm_source
) https://accessmedicine.mhmedical.com/Content.aspx?bookid=1291&se
) ctionid=75577697&utm_source
3. https://basicmedicalkey.com/endocrine-physiology/?utm_source
4 https://pressbooks.bccampus.ca/dcbiol120312092nded/chapter/unit-1-
) the-endocrine-system/?utm_source

3. https://swayam.gov.in/

6. https://nptel.ac.in/courses

7. https://nptel.ac.in/content/storage2/courses/102103012/pdf/mod3.pdf
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B.Sc. (Biochemistry) Semester VII

Course Code USO7HSEBICO1| Title of the Research methodology I
Course

Total Credits of] ) Hours per 2

the Course Week

Course Content

Unit | Description Weightage*

1. Introduction to Research and Research Design 50 %

a) Introduction to research, Types of research. Research Process:
Identification of the Research problem, defining the research
problem.

b) Literature review r literature collection: Need for review
literature, research reading, discriminative reading, consulting
source material.

c) Research Design: Meaning of Research Design, Need for
research Design, Features of a Good Design, and Important

Concepts Relating to Research Design, Different Research

Designs.
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2. A. Experimental design: 50 %
a) Introduction, observation, hypothesis and Null-hypothesis.
b) Types of experimental designs

¢) Basic principles of experiments: experimental unit and
sampling unit, discrimination, replication of experiments,
generalization, controls, randomization, measurements and
experimental errors, avoiding bias
B. Methods of Data Collection: collection of primary data,
observation method, Interview method, collection of data
through questionnaires, collection of data through schedules,
difference between questionnaires and schedules, some other
method of data collection, collection of secondary data,

selection of appropriate method for data collection.

Teaching- Use of multimedia technology for delivering Lecture, Group discussion,
Learning writing practices of their project works, case study of va rious research
Methodology papers

Evaluation Pattern

Sr. | Details of the Evaluation Weightage
No.
1. Internal Written / Practical Examination 50%

Internal Continuous Assessment in the form of Practical, Viva-
voce, Quizzes, Seminars, Assignments, Attendance

2. University Examination 50%
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Course Outcomes: Having completed this course, the learner will be able to

1. | Understand research process and identification of research problem for study.

2 | Apply appropriate methods of data collection while selecting suitable techniques for

effective research execution

3. | learn about research and experimental designs

Sr. No. Suggested References:

1. Research Methodology: Methods and Techniques — Kothari, C. R., & Garg, G.
(2014).3rd ed. New Delhi: New Age International Publishers.

2. Study and Communication Skills for the Biosciences — Johnson, S., & Scott, J.
(2008). (3rd ed.). Oxford: Oxford University Press.

3. Research Methodology for biological sciences by N. Gurumani, (2021) ISBN 10,
MJP publishers, Chennai.

4 Research Methodology by D K Bhattacharyya, 1 e, Excel Books, New Delhi, 2003

5 How to Research by Loraine Blaxter, Christina Hughes and Molcolm Tight, Viva

Books Pvt.Ltd., New Delhi
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