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Proceedines of Board of Studies (B.0.S.) meeting of P.G. Biochemistry Board

Davangere University (2020-21)

Board of Studies (B.0.S.) meeting of P.G. & U.G. Biochemistry board of Davangere
University was held in the Department of Biochemistry, Davangere University,
Shivagangothri, on 10-11-2020 (Tuesday) at 11,00 &.m. (outstation rembers on the board
attended through Zoom App online platform). Dr. Vadlapudi Kumar, Chairman, B.O.S.
welcomed the board imembers to the meeting. The chairman of the board briefed the agenda to
board for deliberations. The board has thoroughly discussed about each point/item in detail.
Proceedings have been recorded and provided as hereunder.

e The board has approved the revised and: updated P.G. Biochemistry syllabus which has
been included with 02 more interdisciplinary-elective papers (BC 3.5B: Biochemistry and
Nutritional Health; BC 3.5C:Biochemical Techniques; BC 3.5D: Enzymes - Biocatalysts in
addition to one interdisciplinary-elective paper (BC 3.5A: Clinical Biochemistry) already

 ‘there in the previously approved syllabus. - - : = _
 The board has given approval for the course structure, syllabus, eligibility criteria and fee
structure for P.G. Diploma in Clinical Dietics and Applied Nutrition course that has been
approved by UGC-NSQF. and the course is propused Lo start Irom the acadennie your 292v-
21. ;

« The board has given approval for the panels of examiners for U.G. Biochemistry, P.G.

Diploma in Clinical Dietics and.Applied Nutrition, and M.Sc. Biochemistry courses (2020-
21). | T

o The board has considered the requests and approved for granting the extension time for
Thesis submission by Ph.D. candidaw: (201314 batch) Mr. Rajashekhar J.

¢ The board has considered the request of Dr. Pramod S.N., Associate Professor for the
transfer his Ph.D. guideship from Department of Food Technology to- Department of
Biochemistry. ‘ :

o The board has considered the request of Dr. Poornima D.V. Assistant Professor and given
app-rova.l 10 accord the recognition to her as research guide in Biochemistry of Davangere
University as per the regulations/norms of Davangere University. )

_» Theboard has considered the request of the Departmént and given a { ishi
! ) given approval for establishing
Memo.ra:!da of Unden_'standmgs (MoUs) with reputed Universities, Institutions, Researc;
Organizations, ll}dustnes and Hospitals within the State, from India and abroad, through
Department of Biochemistry, Davangere University. As these MoUs are necessar): for P E

Diploma in Clini ieti H o .
Ccﬁlabomims, inical Dietics and Applied Nutrition Course, Academic and Research

(Comid...... in Page 2)
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PREAMBLE

Curriculum updating and adoption of innovative pedagogy are major components of
academic excellence aimed at providing exposure to cutting edge technological
advancements. The Board of Studies in Biochemistry (PG) is pleased to submit the
revised syllabus for M.Sc. Biochemistry course of Davangere University with effect
from 2020-2021. Keeping in mind, the advancements in the subject over the past
decade, the board has gone through the existing syllabus and has incorporated few
recent developments to provide a broader perspective of the subject to the students.

About the department:

The Department of Studies in Biochemistry was established in the year 1993 with
M.Sc., programme, and has completed 25 glorious years of inception. The
department is presently offering M.Sc., M.Phil. and Ph.D., programmes in major
fields of Biochemistry such as Cancer Biology & Neurobiology, Food & Drug
Nanotechnology, Plant Biochemistry & Natural Products and Bioremediation and
Biocatalysis. The Department has produced about 550 Biochemistry post-graduates,
more than 98% of them passing in I class or higher. Many of them are pursuing
research in reputed Institutes and Universities in India and abroad. In addition many
students of the Department have cleared CSIR- UGC/NET, ICAR-JRF and GATE
examinations.

The faculty of the department are active in teaching and research. Faculty members
of the Department have published more than 150 papers in refereed journals of
international and national repute. Major research projects have been sanctioned to
faculty members in the department by DBT, DST, DAE-BRNS, UGC and ICMR
with the grant to the tune of Rs.4.5 crore. The department has adequate research
facilities viz., Animal Cell Culture Laboratory, Advanced Nanotechnology
Laboratory and Plant Tissue Culture Laboratory. The Department has also entered
into collaborative research with Industries, pioneer Institutes of India and abroad.
The Department organizes International/National seminars, conferences, symposia
and workshops inviting eminent scientists and academicians from various Institutes,
Universities and Industries across the country.

Program Introduction:

The two-year full-time M.Sc. programme in Biochemistry endeavors to provide
students with excellent training in Biochemistry emphasizing on solid background of
basic concepts as well as rapid advancement in the field. In addition to theoretical
knowledge, considerable emphasis is given on hands on experience in the forefront
areas of Biochemistry through practical training. Seeds of the current fruits of
modern biology, such as genomics, metabolomics, proteomics so on, were sown
during previous century in the form of interdisciplinary collaborations among basic
science disciplines contributing to landmark technological innovations. One of the
basic science disciplines which lead to biotechnological advancement is



BIOCHEMISTRY, a hybrid of biology and chemistry. Considering its pivotal role
in biological sciences, it is imperative to strengthen the fundamental concepts of
biochemistry at Postgraduate level with clear and tangible pedagogical approaches.
The present curriculum for M.Sc. Biochemistry has been prepared with the objective
of providing comprehensive knowledge of biochemistry including biochemical
mechanistic basis of genetic and physiological processes, metabolism under normal
and pathological conditions, drug discovery, cell signalling and clinical research.

Apart from its traditional approach of providing more weightage to metabolism and
molecular physiological aspects, the curriculum has greater emphasis on recent
advancement in techniques of biochemistry and molecular biology which enable the
students to better understand the core biochemistry and the offshoots such as
genomics, metabolomics, proteomics, and bioinformatics. It is hoped, that during the
two year program, typical attributes of a competent science postgraduate such as;
spirit of inquiry, critical thinking, problem solving, analytical and scientific
reasoning, research/industry related skills are discovered and nurtured.

For the design of curriculum, selection of papers and drafting of syllabus for each
course, suggestions from stakeholders was obtained at each stage. The course
structure was initially framed in a faculty meeting and suggestions were sought from
subject experts across the universities from panel. Based on the suggestions, the
course structure was re-framed and syllabus for each course was drafted.
Subsequently, the revised draft was shown to selected peers and stakeholders for
access of suggestions. The re-revised draft was deliberated in a meeting of the
Committee of Courses and the final draft was prepared.

Program Objectives:

The proposed programme shall be governed by the Department of Biochemistry,
Davangere University, Shivagangothri, Davangere-577007. A two-year program
will lead to the award of a M.Sc. degree in Biochemistry. Students will be offered
advanced level theory and practical courses in subjects like proteins, cell biology,
immunology and, cell signalling, enzymes and their biochemical applications,
molecular biology, recombinant DNA technology and applications in biotechnology,
developmental biology, proteomics and metabolomics and advanced techniques in
genomics. The emphasis is on training students for research. Students will be trained
adequately in the various basic tools, techniques and instrumentation in specific
research frontiers. Students are also required to present critical reviews on various
current and significant topics in seminars for evaluation. The department also offers
a basic course in biochemistry for interested students across the University with
background in life sciences.



The Department strives to achieve the following programme Specific objectives:

The foremost objective of the programme is to empower students with clear
understanding of the basic concepts of biochemistry and provide them
knowledge of the recent advances so that they can independently assess the
vast scope in the field.

The programme aims to train students to enable them to apply biochemical
principles, theoretically and experimentally, to understand various complex
life processes, while providing biochemical solutions to combat various
human diseases.

It is expected that at the time of completion of the programme each student is
confident and independent in their thought processes and can make an
informed choice about their subsequent career.

The program is expected to motivate students for higher education, especially
research and provide trained manpower for biotechnology industry. They are
expected to be ethically sound and ready for the next phase of their
development, skilled in the art of self-reading, oration and scientific writing.

Programme Specific Outcomes (PSOs):
A post-graduate student upon completion of the programme is expected to gain the
following attributes:

In-depth knowledge of Biochemistry with inter-disciplinary perspective of
other branches of life sciences.

Competence for research and innovation in Biochemistry as a skilled
experimentalist. ~ Analytical and problem solving skills with regard to
biochemical principles of life processes and technologies for combating
human diseases.

Critical thinking about the concepts in Biochemistry and ability to critically
review scientific literature for development of new theories and testable
hypothesis.

Capacity for decision making with regard to scientific progress, personal
development and career choice.

Ability to work independently, while still promoting team work and
collaboration skills.

Improving oratory (public speaking), scientific conversation and writing
skills. Leadership and organizational skills. Demonstration of integrity,
honesty, ethical behavior and sense of responsibility.

Appreciation of diversity in scientific community and responsibility towards
society and nation. Environmental awareness vis-a-vis bio-waste generation,
disposal and management and safety and security issues.



Eligibility and Entrance Exam:

A candidate for being eligible for admission to the MSc Biochemistry must have
taken either:
a) Bachelor of Science with either Biochemistry or chemistry as one of the
mandatory optional subject studied during undergraduate programme. .
b) Bachelor of Science in Life Sciences with a combination of the available
subjects with Chemistry
e) Bachelor of Science of another University recognized as equivalent thereto.

Fee structure:
As prescribed by the Davangere University.

Intake:
As per the Regulations of Davangere University

Admission:
As per the Admission Regulations of Davangere University

Duration of the programme:

The duration of the MSc Programme shall be two year and there shall be a University
Examination at the end of the course. The Programme shall not be conferred upon a
candidate unless he has passed in the entire course subjects; practical’s and has to
full fill all the requirements as stated in the programme structure. The maximum
duration provided to complete the course will be four years.



M.Sc. Biochemistry (CBCS) Programme: Course Structure
(Effective from 2020-21 Academic Year onwards)
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THEORY PAPERS
BC 1.1 | Bioorganic Chemistry and Biomolecules 4 70 30 100 4 3
BC 1.2 | Analytical Biochemistry 4 70 30 100 4 3
- BC 1.3 | Cell Biology and Nutrition 4 70 30 100 4 3
g BC 1.4 | Human Physiology and Microbiology 4 70 | 30 | 100 | 4 3
é PRACTICAL PAPERS
= [ 'BC 1.5 [ Bioorganic Chemistry and Biomolecules 4 40 10 50 2 3
BC 1.6 | Analytical Biochemistry 4 40 10 50 2 3
BC 1.7 | Cell Biology and Nutrition 4 40 10 50 2 3
BC 1.8 | Human Physiology and Microbiology 4 40 10 50 2 3
Mandatory Credits: English Language 2 — — — 2 —
Communication Skill
THEORY PAPERS
BC 2.1 | Biocatalysts 4 70 30 100 4 3
BC 2.2 | Bioenergetics and Metabolism 4 70 30 100 4 3
- BC 2.3 (hj/llé?}ilzazilolf;;;hemistry and Research 4 70 30 100 4 3
g BC 2.4 | Genetics and Developmental Biology 4 70 30 100 4 3
é PRACTICAL PAPERS
7 BC 2.5 | Biocatalysts 4 40 10 50 2 3
BC 2.6 | Bioenergetics and Metabolism 4 40 10 50 2 3
BC 2.7 | Clinical Biochemistry 4 40 10 50 2 3
BC 2.8 | Genetics and Developmental Biology 4 40 10 50 2 3
Mandatory Credits: Computer Skill 2 - - - 2 -
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BC 3.1 | Molecular Biology 4 70 30 100 4 3
BC 3.2 Membrane Blochemlstry, Biostatistics 4 70 30 100 4 3
and Computer Applications
BC 3.3 | Molecular Endocrinology 4 70 30 100 4 3
— | BC 3.4 | Plant Biochemistry 4 70 | 30 | 100 | 4 3
|
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BC 3.6 | Molecular Biology 4 40 10 50 2 3
BC 3.7 Membrane Blochemlstry, Biostatistics 4 40 10 50 ) 3
and Computer Applications
BC 3.8 | Molecular Endocrinology 4 40 10 50 2 3
BC 3.9 | Plant Biochemistry 4 40 10 50 2 3
THEORY PAPERS & PROJECT WORK/DISSERTATION
BC 4.1 | Molecular Immunology 4 70 30 100 4 3
BC 4.2 G.enetlc Engineering and Applied 4 70 30 100 4 3
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=
z PRACTICAL PAPERS & STUDY TOUR/FIELD VISIT
=
& BC 4.5 | Molecular Immunology 4 40 10 50 2 3
. . . Aooli
BC 4.6 ngetlc Engineering and Applied 4 40 10 50 5 3
Biology
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Mandatory Credits: Personality Development 2 - - - 2 -
Total Credits for the Course 134 - -— 2400 | 104 | -




Department of Studies in Biochemistry

Subject: BIOCHEMISTRY

Courses having focus on Employability/Entrepreneurship/Skill Development

2020-21 Syllabus

Course Name of the Course Activities/Content with direct bearing on Employability/
Code Entrepreneurship/ Skill development
Skill development/Employability: Biochemical calculations,
BC 1.2 Analytical Biochemistry separation and isolation methods of biomolecules. Technical Associate/
) (Theory and Practicals) Officer in Quality Control/ Officer in Pharma Industry/ Clinical
Diagnosis Laboratory.
Human Physiology and Employability: Human Physiological systems and Fundamentals of
BC 1.4 | Microbiology Microbiology in clinical labs. Pharma Industry/ Clinical Diagnosis and
(Theory and Practicals) Pathology Laboratory. Food Microbiologist.
Employability and Entrepreneurship: Classification of enzymes,
. Mechanism of enzyme action, Enzyme kinetics, Enzyme inhibition,
Biocatalysts . . N
BC 2.1 (Theory and Practicals) Purification of enzymes and Application of enzymes.
Y Technical Associate/ Officer in Quality Control/ Clinical Diagnosis
Laboratory/Food and Beverages Industry.
Skill development/Employability: Fundamentals of Clinical
. . . Biochemistry; Research process, data analysis and interpretation.
Clinical Biochemistry and . ) . . :
Technical Associate/ Officer in Quality Control in Pharma Industry/
BC 2.3 | Research Methodology linical Di s Lab / Herbal prod hvtochemical
(Theory and Practicals) Clinical Diagnosis Laboratory/ Herbal products or‘P ytochemica
Industry/Food and Beverages Industry and Marketing and Sales
executive.
Membrane Biochemistry, Sklll dgvglopmentlEmp.loyabl.llty: Merpbrane Biochemistry;
. L Biostatistics, data analysis and interpretation, and Computer
BC 3.2 | Biostatistics and Computer S . . . . .
Applications Applications. Techmce}l Assgc1ate/-0fﬁcer in Quality Control in
pp Pharma Industry/ Clinical Diagnosis Laboratory
. . . Skill development/Employability: Fundamentals of Recombinant
Genetic Engineering and . . .
: . DNA Technology; Applied aspects of Biology, gene expression.
BC 4.2 | Applied Biology . : . L . L
(Theory and Practicals) T§chn1cal Associate/ Scientific AssQC}ate in Quahtty Control division
Biotechnology/Pharma Industry/ Clinical Diagnosis Laboratory
Cell Signalling and Skill development/Employablllty: Fupdamentals of Recombinant
.. : DNA Technology; Applied aspects of Biology.
BC 4.3 | Bioinformatics . : . L . o
(Theory and Practicals) T§chn1cal Associate/ Scientific Assc.)cllate in Quah‘Fy Control division
Biotechnology/Pharma Industry/ Clinical Diagnosis Laboratory
. . . Skill development, Activities & Entrepreneurship in Research
BC 4.4 | Project Worl/Dissertation laboratories, R&D centers and industry.
BC 1.5 Bioorganic Chemistry and | Skill development/Employability: Biochemical calculations,
~ | Biomolecules Practical separation and isolation methods & identification of biomolecules.
BC 1.6 Analytical Biochemistry Skill development/Employability: Practical skills helps for
) Practical separation and isolation & identification in research and industry
BC 1.7 Cell Biology and Nutrition | Employability and Entrepreneurship: In research & development
*" | Practical centers, Food Service Institutions & Hospitals /Clinics.
Skill development & Activities: Practical skills helps for Scientific
BC 1.8 Human Physiology and Associate in Quality Control division and microbiology laboratory and

Microbiology Practical

industry.




Course . Activities with direct bearing on Employability/Entrepreneurship/
Code Title of the Paper Skill Development
Employability and Entrepreneurship: Technical Associate/ Officer
. . in Quality Control/ Clinical Diagnosis Laboratory/Food and Beverages
BC2.5 | Biocatalysts Practical Industry. Entrepreneur of Biocatalysis/ Biotransformation/ Clinical
Diagnosis kits development/Food Industry and Beverages Industry.
BC 2.7 Eg:é;?ih}sﬁg?}ggfgy and Skill development and Employability: In research & development
: Practical gy centers & Hospitals /Clinics.
Genetics and
. Skill development and Employability: In research & development
BC238 PDrZ\éetilé):lmental Biology centers and industries
. . Skill development and Employability: Practical skills helps for

BC 3.6 | Molecular Biology Practical development of Diagnosis kits development

Membrane Biochemistry, Skill development and Employability: Practical skills helps for
BC 3.7 | Biostatistics and Computer | research and development centers and bioinformatics laboratory and

Applications Practical industry.
BC 4.5 Molecular Immunology Skill development & Employability : Practical skills in hospitals or

" | Practical Food Service Institutions & Hospitals /Clinics
. . . Entrepreneur & Employability: Genetic engineering helps to develop

BC 4.6 Genetic Engineering and GM food and plants, Biocatalysis/ Clinical Diagnosis kits

Applied Biology Practical

development/Food Industry and Beverages Industry.




Course Code: B.C-1.1
Name of the Course: BIOORGANIC CHEMISTRY AND BIOMOLECULES
Batch: 2020-21 Batch onwards

Course Credits: 4 Total No. of Hours: 64
No. of Teaching Hours per week: 4 Hrs.

Course Learning Objectives:

a) To acquire knowledge on fundamentals of bioorganic chemistry and biomolecules.

b) To understand types of bonds and functional groups of biomolecules and reaction mechanisms.
c) To learn about importance water, buffers and classification of carbohydrates and derivatives.
d) To study structure, classification and functional importance of aminoacids and proteins.

e) To study the physico-chemical properties and classification of nucleic acids and lipids.

Course Outcomes: On successful completion of the course, the students will be able to

a) Explain about structural, functional classification of and importance of biomolecules.

b) Mllustrate fundamentals aspects such as chemistry and reaction mechanisms of biomolecules.

c¢) Describe importance of water, buffers, structural and functional significance of carbohydrates.
d) Explain the structural and functional classification and importance of aminoacids and proteins.
e) Describe the physico-chemical properties, structures and functions of nucleic acids and lipids.

Unit-1/ Module-I -16 hrs.
Basic Concepts of Bioorganic Chemistry: Analogy between Organic and Biochemical
reaction. Principles of Chemical Bonding, Types of bonding in biological molecules.
Characteristics of chemical bonds-sigma and Pi bonds, hybridization. Properties of
covalent, co-ordinate, hydrogen and ionic bonds, hydrophobic and Vander-Waals
interactions and their importance in biological systems.

Important functional groups in biochemistry, Homo and heterolytic cleavage, structure and
reactivity and C*, C” and C-, Nucleophile, electrophile, free radicals in biological systems.
Role of metal ions in biological systems, metalloporphyrins, metalloenzymes,
cytochromes, iron-sulfur proteins.

Heterocyclic compounds- Occurrence in biological systems, structure and properties of
furan, pyrrole. Indole, thiazole, imidazole, pyridine, pyrimidine, purine, quinone, pteridine
and isoalloxazine.

Reaction mechanisms -Mechanism of Organic Reactions: SN1 and SN2 reaction
mechanisms, Chemistry of carbonyl compounds (Reactions with alcohols, amines, etc.),
Oxidation-Reduction reactions, keto-enol tautomerism.

Unit-11 / Module-IT -16 hrs.
Water- Structure and Properties of water, Importance of water in biological systems with
special reference to the maintenance of native structure of biological molecules. pH, acids
and bases. Buffers, buffer capacity and importance of buffers in biological systems
(physiological buffers). Henderson—Hasselbalch equation.

Carbohydrates - Brief review of configuration and conformational aspects of
carbohydrates, structure, properties and importance of starch, pectin, chitin,
peptidoglycans, glycosaminoglycans, glycoproteins, lectins and derived sugars.
Importance of oligosaccharides; Structural elucidation of carbohydrates- methylation and
periodate oxidation.




Unit-111 / Module-II1 -16 hrs.
Amino acids — Structure and classification of aminoacids. Non-protein amino acids, non-
standard aminoacids. Stereo chemistry and titration studies of amino acids, peptide bond
and synthesis of peptides by Merrifield solid-phase method.

Proteins - Classification, biological functions, properties of proteins. Structural hierarchy
of proteins — primary, secondary, tertiary and quaternary structure of proteins. Sequencing
of proteins. Secondary structure of proteins with examples, a-helix, B-pleated sheet, 310-
helix, reverse turns, super secondary structure (collagen). Ramachandran plot and its
significance. Tertiary structure of proteins, forces involved in the maintenance of tertiary
structure of proteins. Quaternary structure, hemoglobin as an allosteric protein. Protein
folding, role of molecular chaperons. Denaturation and renaturation of proteins.

Unit-IV / Module-1V -16 hrs.
Nucleic acids - Chemistry of purine and pyrimidine bases. Nucleoside and nucleotides.
Physico-chemical properties of nucleic acids-melting of DNA, buoyant density.
Denaturation and renaturation kinetics of DNA, Hyperchromic effect, Effects of salts on
DNA and Cot curves. Solution properties of DNA — molecular weight — UV absorption.
Structure of DNA and RNA and micro RNA, Recent models of DNA-supercoils,
cruciform, single stranded DNA and satellite DNA. Methods of sequencing of nucleic
acids.

Lipids - Classification, structure and function of major lipid subclasses- acylglycerols,
phosphoglycerides, sphingolipids, steroids, eicosanoids, lipoproteins, lipopolysaccharides,
cerebrosides, bile acids and gangliosides.

References:

1. Bioinorganic Chemistry: A Survey-Ei-Ichiro Ochiai, Elsevier.

2. Organic Chemistry - Vol. I. Fundamental Principles. I.LL .Finar. ELBS.

3. Biochemistry - The Chemical Reactions of Living Cells. David E Metzler.Vol. I & II.
Elsevier Academic Press.

4. Text Book of Biochemistry — E.S. West, W.R. Tood, H.S. Mason, J.T.V. Bruggen. 4"

Edition, Macmillan Pubs./Oxford & IBH Pubs. Co. Pvt. Ltd., New Delhi (1966/1974).

5. Lehninger Principles of Biochemistry -David L. Nelson and Michael Cox.
W.H. Freeman and Company- Macmillan Publisher, Seventh Edition (2017).

6. Biochemistry - Ed Donald Voet and Judith G. Voet. John Wiley & Sons, Inc.

7. Biochemistry -Jeremy M Berg, John L Tymoczko, and Lubert Stryer. W.H.
Freeman and Company, New York.

8. Principles of Biochemistry -Lehninger, Nelson and Cox. CBS Publishers & Distribtrs.

9. Harper’s Biochemistry - Ed. R.K. Murray, D.K. Granner, P.A. Mayes and V.W.
Rodwell. Appleton and Lange, Stamford, Connecticut.

10. Biochemistry — David Rawn, J., Neil Patterson Publishers (1989).

11. Nucleic acid Biochemistry and Molecular Biology - Mainwaring W.LP et al.,
Blackwell Scientific Publications.

12. Nucleic Acids in Chemistry and Biology - G Michael Blackburn, et al., RSC Pubs.

13. The Biochemistry of Nucleic acids - Roger L. P. Adams, John T. Knowler, David P.
Leader, Springer Nature, Switzerland AG.

14. Bioorganic Chemistry: A chemical Approach to Enzyme Action-Dugas, Hermann.

15. The Organic chemistry of enzyme-catalyzed reactions - Richard B. Silverman, A.P.




Course Code: B.C-1.2

Name of the Course: ANALYTICAL BIOCHEMISTRY
Batch: 2020-21 Batch onwards

Course Credits: 4 Total No. of Hours: 64
No. of Teaching Hours per week: 4 Hrs.

Course Learning Objectives:

a) To acquire knowledge on isolation, purification and characterization of biomolecules.

b) To learn biochemical calculations, separation, isolation of biomolecules and centrifugation.

¢) To understand principles and applications of chromatography and electrophoresis techniques.
d) To learn about electromagnetic spectrum, principles and applications of spectroscopy.

e) To study principles and applications of biophysical methods and applications of radioisotopes.

Course Outcomes: On successful completion of the course, the students will be able to

a) Describe isolation, purification and characterization of biomolecules by biochemical techniques.

b) Hllustrate biochemical calculations, separation, isolation of biomolecules and centrifugation.

c¢) Describe isolation, analysis of biomolecules by chromatography and electrophoresis techniques.

d) Explain electro-magnetic spectrum, characterization of biomolecules by spectroscopy.

e) Describe the characterization of biomolecules by biophysical methods, and application of
radioactive isotopes (tracers) in biochemical transformations.

Unit-I / Module-I -16 hrs.

Biochemical calculations - Specific gravity, percent solution, dilution and dilution factors,
ionic strength; molarity, normality, mole concept, Avogadro principles; Precision;
accuracy; sensitivity; specificity; random error; systematic error. LD50, ED50, IC50
methods of their determination. Precision; accuracy; sensitivity; specificity; random error;
systematic error.

Introduction for separation methods and isolation methods - Separation Methods and
their classification; Zonal and Frontal methods. Approaches to Biochemical investigations
- whole organism, perfusion, slices, cultured tissues and cell techniques; Cell fractionation,
extraction, methods of precipitation, solubilisation and concentration.

Centrifugation- Principle and Definition; Relative centrifugal force (RCF); Different
types of rotors used and their importance. Svedberg coefficient; Preparative centrifugation;
Differential, Rate-Zonal, isopycnic (Equal density) and equilibrium isodensity
centrifugation; Density gradient centrifugation; analytical ultra-centrifugation; Analytical
sub cellular fractions. Molecular weight determination of proteins and nucleic acids by
sedimentation velocity and sedimentation equilibrium methods.

Unit-1I / Module-IT -16 hrs.

Chromatography-Basic principles of chromatography. Distribution coefficient. Paper,
TLC, Gel permeation, lon-exchange chromatography, Affinity chromatography, GLC,
HPLC, FPLC. Different detectors of GLC and their applications. Different types of
supporting matrices, pumps and detectors of HPLC and their applications.

Electrophoresis-Basic principle and definition; Types of electrophoresis-Moving
boundary and Zone electrophoresis; Factors affecting electrophoretic separation of
molecules. Low voltage and High voltage electrophoresis. Principles and applications of
PAGE and SDS-PAGE, Isoelectrofocussing, 2-D electrophoresis. Agarose gel




electrophoresis, Pulse field electrophoresis; Isotachophoresis; capillary electrophoresis.
Southern blotting; Northern blotting and Western blotting.

Unit-11I1 / Module-II1

Spectroscopy-Electromagnetic spectrum, Laws governing light absorption (Beer-Lambert
law) and their limitations. Visible light-colour complementation, principle and
construction of colorimeter and spectrophotometer. Principle, instrumentation and
biological applications of UV-Visible spectrophotometry, Turbidimetry, Nephelometry,
Flame photometry, Atomic absorption spectrophotometry, Fluorescence spectroscopy.
Basic principles of IR spectroscopy; Electron spin resonance spectroscopy; Nuclear
magnetic resonance spectroscopy, Mass spectrometry, MALDI-TOF, MS/MS and their
applications in structural analysis of biomolecules and metabolic pathways.

Unit-IV / Module-IV -16 hrs.

Biophysical Methods — Principle and applications X-ray diffraction, Optical rotatory
dispersion (ORD); Circular dichroism, Drude equation, Motiff equations, Cotton effect;
Application for the analysis of few biomolecules. Principle and applications of light
scattering for the analysis and characterization of macromolecules.

Radio isotope (Tracer) Techniques - Definition and types of radiation. Units of radio
activity. General methods for the production of radioactive isotopes; Basic Principles and
applications of GM Counter, Liquid scintillation counter and Cerenkov counting,
Autoradiography.

References:

1. The Tools of Biochemistry — Terrance E. Cooper (John Wiley).

2. Analytical Biochemistry — David J Homes and Hazel Peak. Prentice Hall (Longman).

3. A Manual of Radiobiology — John. C. Steward and D.M. Hawcroft.Seattle: University

of Washington Press (1977).

4. Practical Clinical Biochemistry —Harold Varley. London William Heinemann.

5. A Biologist’s Guide to Principles and Techniques of Practical Biochemistry-K.Wilson
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Course Code: B.C-1.3
Name of the Course: CELL BIOLOGY AND NUTRITION
Batch: 2020-21 Batch onwards

Course Credits: 4 Total No. of Hours: 64
No. of Teaching Hours per week: 4 Hrs.

Course Learning Objectives:

a) To learn structural organization of cell, cell cycle, nutrition, nutrients and nutrition therapy.
b) To understand the structural and functional organization of microbial, animal and plant cells.
c¢) To acquire knowledge on cellular interactions, cell cycle and processes of cell death.

d) To learn basic principles nutrition, food analysis, energy requirement and dietary nutrients.
e) To acquire knowledge on vitamins and minerals, balanced diet, and nutrition therapy.

Course Outcomes: On successful completion of the course, the students will be able to
a) Describe structural organization of cell, cell cycle, importance of nutrition and nutrients.
b) Distinguish structural and functional organization of microbial, animal and plant cells.

c¢) Describe ultrastructure of cell, cell cycle and processes of cell death.

d) Explain basic principles nutrition, food analysis, energy requirement and dietary nutrients.
e) lllustrate daily requirement of vitamins, and minerals, and also nutrition therapy.

Unit-1/ Module-I -16 hrs.
Ultra structure of Cell: Cell classification, cell variability (size, shape, complexity,
functions). Structural organization of prokaryotic and eukaryotic cells. Characteristic
features and functional difference of plant and animal cell systems. Sub cellular organelles
and marker enzymes.

Cell organelles: The ultrastructure of nucleus, mitochondria, chloroplast, endoplasmic
reticulum (rough and smooth), Golgi apparatus, lysosomes, peroxisomes and their
functions. Plasma membrane structure and composition. Small molecular and bulk
transport system across the membrane (brief).

Cytoskeletons: microfilaments, microtubules and intermediate filaments- distribution,
types, structure and chemical composition. Cell movement, biological significance and
chemotaxis.

Unit-1T / Module-II -16 hrs.
Cellular interactions: Introduction to cell-cell and cell- matrix interaction, Cell adhesion
molecules, extracellular matrix, proteoglycan and collagen, cell- cell adhesion, Catherins.
Junction between the cells desomsomes, hemi-desmosomes and tight junctions,
communication via gap junctions, plasmadesmata.

Cell cycle: specific events in the cell cycle-G1, S, G2, and M phase. Role of Cyclin and
Cyclin-dependant kinases in cell cycle progression. Cdk inhibitor proteins and check
points, regulation of the cell cycle. Cell division-Binary fission, mitosis and meiosis-phases
and events of karyokinesis and cytokinesis.

Apoptosis and Necrosis: Factors resulting to Cell death. Necrosis —types and physiological
signal and cellular changes underlying necrosis. Apoptosis- Programmed cell death.
Cellular changes underlying apoptosis. Inflammosomes-role in death of infected cells,
autophagy and significance.




Unit-111 / Module-II1 -16 hrs.
Principles of Nutrition: Basic principle of balanced diet. Energy source and nutrition,
Concepts of macro and micro nutrients, essential nutrients and their classification. Food
groups, proximate analysis of foods, chemical and biological analysis for nutrients. Food
as source of energy, methods of determining energy value of foods, calorimetry,
physiological fuel value, daily requirement of energy, high and low calorie diets. Basal
metabolic rate (BMR), factors affecting BMR, specific dynamic action of foods.

Dietary Nutrients: Carbohydrates- Dietary sources, dietary fiber, essentiality of
carbohydrates. Proteins- Essential amino acids, evaluation of nutritive value of dietary
proteins, PER, BV, nutritional classification of proteins, supplementary value of proteins,
protein calorie malnutrition; Kwashiorkor and Marasmus.

Fats-sources, invisible fat, essential fatty acids, PUFA.

Unit-1V / Module-1V -16 hrs.
Vitamins and Minerals: Fat soluble and water soluble vitamins, provitamins,
antivitamins, dietary sources, daily requirements, structure and function. Deficiency
symptoms of B and C vitamins and fat soluble vitamins, hypervitaminosis, vitamin - like
compounds. Macro and micro elements, sources, requirements, functions and deficiency
symptoms. Water metabolism; distribution in body, water balances and factors affecting
water balance.

Diet for nutrition therapy: Balance diet- dietary constitution and importance.
Recommended daily allowances (RDA), special nutrition for infants, children, during
pregnancy, lactation and old age. Nutrition for diabetes and cardiovascular disease patients.
Wellness diets, fitness diets, obesity. BMI (Body mass index) and its significance.
Nutraceuticals, types and health importance. Food as drug for health and disease.
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Course Code: B.C-1.4
Name of the Course: HUMAN PHYSIOLOGY AND MICROBIOLOGY
Batch: 2020-21 Batch onwards

Course Credits: 4 Total No. of Hours: 64
No. of Teaching Hours per week: 4 Hrs.

Course Learning Objectives:

a) To acquire knowledge on physiological processes in human and fundamentals of microbiology.
b) To learn about tissues, blood circulation, digestive system and microscopy.

¢) To acquire knowledge on respiratory system, cardiovascular system, excretory stem and vision.
d) To learn about central and peripheral nervous system, synaptic transmission and muscle system.
e) To acquire fundamentals of microbiology, microbial techniques and microbial diseases.

Course Outcomes: On successful completion of the course, the students will be able to

a) Describe physiological processes in human and fundamentals and techniques of microbiology.
b) Explain about tissues, processes of blood circulation, and digestion and microscopy techniques.
c) [lluminate respiratory system, cardiovascular system, excretory stem and biochemistry of vision.
d) Describe central and peripheral nervous system, synaptic transmission and muscle system.

e) Explain about fundamentals of microbiology, microbial techniques and microbial diseases.

Unit-1/ Module-I -16 hrs.
Human Physiology
Tissues - Epithelial tissues, Connective tissues, Muscular tissue and Nervous tissue.

Blood and Circulation: Blood composition- formation and functions of erythrocytes,
leucocytes and thrombocytes, formed elements, plasma and serum composition and
function, hemoglobin and hemostasis. Blood clotting factors and their mechanism, clotting
disorders, clot dissolution and anti-clotting factors. Blood volume and its regulation.

Digestive System: Digestion, absorption and assimilation of carbohydrates, dietary fibers,
proteins, fats.

Microscopy-Resolving power of different microscopes. Light microscopy, bright field
microscopy, dark field microscopy, phase contrast microscopy, fluorescence microscopy,
atomic force microscopy, confocal microscopy, Electron microscopy: SEM and TEM
specimen preparation.

Unit-11 / Module-IT -16 hrs.
Respiratory System: Mechanics of respiration and movement of O, and CO> through
lungs, arterial and venous circulation, Bohr effect, O, andCO; binding hemoglobin.
Regulation of respiratory system and waste elimination.

Cardiovascular system - Comparative anatomy of heart structure, myogenic heart,
specialized tissue, ECG-its principle and significance. Cardiac cycle, cardiac output,
Starling hypothesis. Blood pressure and its regulation.

Excretory system - Anatomy of kidney and nephron, urine formation, urine concentration,
waste elimination and micturition. Role of kidney in the regulation of water balance,
electrolyte balance and acid-base maintenance.

Biochemistry of vision- Structure of rod cells and cone cells, photosensitive pigments and
mechanism of rod vision -sensory transduction in vision.




Unit-1I1 / Module-III -16 hrs.
Nervous system: Introduction, central and peripheral nervous system. Neuron, glial and
other cells of nervous system, myelin sheath composition and function. Resting membrane
potential of excitable cells-Nernst and Goldmann equations, initiation and propagation of
action potential.

Synapse: Types, properties and synaptic transmissions. General classification of
neurotransmitters, agonists and antagonists of neurotransmitters. Neuromuscular junction,
neural control of muscle tone and posture.

Muscle System-Types of muscles: Smooth, skeletal and cardiac muscle, contractile and
other proteins of muscle. Fine structure of muscle fiber, mechanism and regulation of
muscle contraction. Role of calcium and calmodulin in muscle contraction.

Unit-1V / Module-1V -16 hrs.
Microbiology - History and scope of microbiology. Five kingdom classification.
Classification of microorganisms- based on their mode of nutrition, requirement of physical
factors (temperature, pH, salinity, pressure) extremophiles. Study of salient features,
structure, life cycle and economic importance of viruses (T4 phage and A phage), algae
(Chlamydomonas), fungi (Jeast, Rhizopus ), protozoa (Plasmodium).

Techniques in Microbiology- Sterilization techniques, preparation and composition of
media. Staining techniques. Isolation, screening and identification techniques.

Study of growth curve of bacteria, measurement of microbial growth, monophasic, biphasic
and synchronous growth.

Bacterial and viral diseases — pathogenesis, symptoms, diagnosis, treatment and antibiotics.
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Course Code: B.C-2.1

Name of the Course: BIOCATALYSTS
Batch: 2020-21 Batch onwards

Course Credits: 4 Total No. of Hours: 64
No. of Teaching Hours per week: 4 Hrs.

Course Learning Objectives:

a) To learn about classification, structure, kinetics, inhibition, organization, purification and
applications of enzymes. Mechanism of action of co-enzymes.

b) To acquire knowledge on classification, specificity, kinetics and active site structure of enzyme.

¢) To study enzyme inhibition, mechanism of enzyme action and kinetics of allosteric enzymes.

d) To learn about multi-substrate enzyme catalyzed reactions, role of cofactors and co-enzymes.

e) To study about multi-enzyme complex, isozymes, purification and application of enzymes.

Course Outcomes: On successful completion of the course, the students will be able to

a) Explain about classification, structure, kinetics, inhibition, organization, purification and
applications of enzymes. Mechanism of action of co-enzymes

b) Hllustrate on classification, specificity, kinetics and active site structure of enzyme.

c¢) llluminate enzyme inhibition, mechanism of enzyme action and kinetics of allosteric enzymes.

d) Explain about multi-substrate enzyme catalyzed reactions, role of cofactors and co-enzymes.

e) Describe multi-enzyme complex, isozymes, purification and application of enzymes.

Unit-1/ Module-I -16 hrs.
Introduction - A brief history, classification and nomenclature of enzymes, remarkable
properties of enzymes.

Specificity and types of specificity: active site, lock and key hypothesis, induced fit
hypothesis.

Kinetics of single substrate enzyme catalyzed reactions: Michaelis-Menten equation,
Briggs-Haldane equation, Lineawever-Burk plot, Eadie-Hofstee plot, Hanes plot,
Eissenthal and Cornish Bowden plot, Significance of Km and Vmax.

Investigation of active site structure: Trapping the E-S complex, use of pseudo-
substrates and affinity labeling reagents; photo oxidation, site directed mutagenesis.

Unit-11 / Module-II -16 hrs.
Enzyme inhibition: Reversible inhibition: Competitive, non-competitive, uncompetitive,
mixed and partial inhibition, substrate inhibition and allosteric inhibition, irreversible
inhibition, suicide inhibition. Determination of Ki (Dixon plot). The effect of changes in
pH, temperature.

Sigmoidal Kkinetics and allosteric enzymes : Introduction, properties, cooperativity,
kinetics of ATCase, MWC model, KNF model, Covalent modification of enzymes,
Zymogen activation, amplification of initial signals, substrate cycle, enzyme
interconvertible cycles, feedback inhibition, = multi-branched feedback  inhibition.
Mechanism of enzyme action- acid base catalysis, electrostatic and covalent catalysis.

Unit-111 / Module-III -16 hrs.
Kinetics of multi-substrate enzyme catalyzed reactions: Single displacement reactions,
double displacement (ping-pong) reactions, Alberty and Cleland notation, Investigation of
reaction mechanisms, primary and secondary plots.




Mechanism of enzyme action without cofactors: Chymotrypsin;, Ribonuclease;
Lysozyme.

Mechanism of enzyme action with cofactor: Carboxypeptidase A.

Mechanism of co-enzyme action: Introduction, Nicotinamide nucleotides (NAD*
NADP"), Flavin nucleotides (FMN and FAD), Thiamine pyrophosphate (TPP), Pyridoxal
Phosphate (PLP), Tetrahydrofolate (THF) and coenzyme A (CoA).

Unit-1V / Module-1V -16 hrs.
Multi-enzyme complex: Properties and mechanism of action of Pyruvate dehydrogenase
(PDH) complex.

Isoenzymes: Introduction, properties and mechanism of action of lactate dehydrogenase
(LDH).

Purification of enzymes: Introduction, objectives and strategy, choice of source, methods
of homogenization, separation (based on size / mass, polarity, solubility, specific binding)

and criteria of purity.

Applications of enzymes: Immobilized enzymes, preparation and properties, industrial

applications. Brief introduction and applications of Biosensors.
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Course Code: B.C-2.2
Name of the Course: BIOENERGETICS AND METABOLISM
Batch: 2020-21 Batch onwards

Course Credits: 4 Total No. of Hours: 64
No. of Teaching Hours per week: 4 Hrs.

Course Learning Objectives:

a) To learn about bioenergetics, metabolic transformation of biomolecules and regulation.

b) To acquire basic concepts of thermodynamics, metabolism and oxidative phosphorylation.
c¢) To study metabolic transformation of glucose, other carbohydrates and regulation.

d) To learn about metabolic transformation of lipids, ROS and oxygen utilizing enzymes.

e) To study metabolic transformation of aminoacids, nitrogen bases and regulation.

Course Outcomes: On successful completion of the course, the students will be able to

a) Explain bioenergetics, metabolic transformation of biomolecules and regulation.

b) Illuminate basic concepts of thermodynamics, metabolism and oxidative phosphorylation.

c¢) Describe metabolic transformation of glucose, other carbohydrates, energetics and regulation.
d) Illustrate metabolic transformation of lipids, ROS and oxygen utilizing enzymes.

e) Explain metabolic transformation of aminoacids, nitrogen bases and regulation.

Unit-1/ Module-I -16 hrs.
Thermodynamics: Laws of thermodynamics, free energy, free energy change, enthalpy
and entropy. High energy compounds and group transfer reactions. Biological energy
transducers, Coupled reactions. Measurement of AH and AG. Redox systems in biology,
redox potential, membrane potentials. Some biochemically important half reactions.
Calculation of energy yield from biological oxidation reduction reactions.

Introduction to Metabolism: Anabolism, catabolism, stages in metabolic pathways,
compartmentalization and integration of metabolic pathways in cells. General modes for
regulation of metabolic pathways.

Oxidative phosphorylation: Mitochondrial electron transport chain, components,
schematic representation and mechanism of oxidative phosphorylation; role of inhibitors,
uncouplers and ionophores in understanding mechanism of oxidative phosphorylation;
chemiosmotic theory; substrate level phosphorylation, futile cycles, thermogenesis, brief
account on ATP- synthase and P/O ratio.

Unit-11 / Module-I1T -16 hrs.
Carbohydrate Metabolism: Introduction, glycolysis, regulation of glycolysis. Fates of
pyruvate under aerobic and anaerobic conditions. Feeder pathways for glycolysis and entry
of galactose and fructose to glycolysis. Entry of pyruvate and conversion of pyruvate into
acetyl CoA. TCA cycle-amphibolic nature, energetics and regulation. Anapleurosis;

Glyoxylate cycle. Energetics of glucose oxidation. Alternative pathways of glucose
oxidation-HMP-shunt (pentose phosphate) pathway, Glucuronate pathway, Entner-
Doudoroff pathway; Gluconeogenesis, Glycogen metabolism-Biosynthesis, degradation
and regulation. Transportation of cytosolic NADH by Aspartate-malate and glycerol
phosphate shuttle systems. Coris’ cycle. Hormonal regulation of carbohydrate metabolism.

Unit-1I1 / Module-III -16 hrs.
Lipid metabolism: Degradation of triglycerols, phospholipids and glycolipids. -oxidation
of even and odd numbered fatty acids, energetics of B-oxidation scheme; -oxidation,
oxidation of unsaturated fatty acids; Alternate route for fatty acid oxidation — formation of
ketone bodies and their oxidation. Biosynthesis of fatty acids, mitochondrial and extra




mitochondrial chain elongation and desaturation pathways. Biosynthesis of prostaglandins,
leukotrienes and thromboxanes. Biosynthesis of triglycerols, phospholipids and
sphingolipids. Regulation of fatty acid metabolism. Hormonal regulation of lipid
metabolism. Biosynthesis and degradation of cholesterol and related steroids, regulation of
cholesterol synthesis. Integration of lipid and carbohydrate metabolism.

Oxygen utilizing enzymes: Generation of reactive oxygen species (ROS), Role of Mixed
function oxidases (Cytochrome P450), hydroxylase and monoxygenase, catalase,
peroxidase and superoxide dismutase.

Unit-IV / Module-1V -16 hrs.
Nitrogen metabolism: General metabolic reactions of amino acids, oxidative deamination
non-oxidative deamination, transamination, role of PLP, decarboxylation, racemization
reactions and their mechanisms; Degradation and biosynthesis of individual amino acids.
Regulation of amino acid metabolism. Urea cycle and its regulation.

Biosynthesis and degradation of porphyrins. Biosynthesis of Purine and Pyrimidine
(Denovo synthesis), nucleotides and their interconversion. Regulation of biosynthesis,
Salvage pathway of Purines and Pyrimidine nucleotides. Biosynthesis of deoxynucleotides
and co-enzyme nucleotides. Chemical inhibition of biosynthesis of nucleic acid precursors.
Degradation of purines and Pyrimidines.
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Course Code: B.C-2.3
Name of the Course: CLINICAL BIOCHEMISTRY & RESEARCH

METHODOLOGY
Batch: 2020-21 Batch onwards

Course Credits: 4 Total No. of Hours: 64
No. of Teaching Hours per week: 4 Hrs.

Course Learning Objectives:

a) To study disorders of biochemical transformations and basics of research methodology.

b) To learn biological sampling, clinical laboratory, disorders of biochemical transformations.

¢) To study diseases of digestion, disorders of liver, blood and blood cells and diagnostic enzymes.
d) To learn disorders of kidneys, diagnosis of neurological disorders and clinical pharmacology.
e) To study basic concepts of research, research process, publications and research proposals.

Course Outcomes: On successful completion of the course, the students will be able to

a) [llustrate disorders of biochemical transformations and basics of research methodology.

b) Describe biological sampling, clinical laboratory and disorders of biochemical transformations.
c¢) Explain diseases of digestion, disorders of liver, blood and blood cells and clinical enzymology.
d) Mluminate disorders of kidneys, diagnosis of neurological disorders and clinical pharmacology.
e) Describe basic concepts of research, research process, publications and research proposals.

Unit-1/ Module-I -16 hrs.
Introduction to Clinical Biochemistry; Biological sampling: collection, preservation and
storage of clinical samples- Blood, Urine, CSF and amniotic fluid. Automation in clinical
biochemistry laboratory and factors in quality control.

Disorders of carbohydrate metabolism: Glycogen storage disorders, lactose intolerance,
pentosuria, galactosemia, fructosuria, hypoglycemia, hyperglycemia, factors influencing
blood glucose levels; diabetes mellitus- types, diagnosis of diabetes mellitus, GCT
(Glucose Challenge Test) and GTT (Glucose Tolerance Test), glycosylated hemoglobin;
role of oral anti-diabetic drugs.

Disorders of lipid metabolism: Significance of plasma lipoproteins, cholesterol,
triglycerides and  phospholipids in health and diseases; hyperlipidemia,
hyperlipoproteinemia, Gaucher’s diseases, TaySach’s and Niemann-Picks diseases; Abeta-
lipopoproteinemia, hypercholesterolemia and atherosclerosis.

Disorders of amino acids and nucleotide metabolism: Hyperurecemia, phenylketonuria,
alkaptonuria, maple syrup urine, gout, Leish—Nyhan syndrome, albinism, histidinemia.

Unit-11 / Module-IT -16 hrs.
Digestive diseases: Role of pancreatic enzymes, malnutrition, malabsorption, steatorrhea,
pancreatitis, assay of pancreatic enzymes in duodenal content.

Disorders of liver: Functions of liver, role of liver in detoxification of xenobiotics.
Disorders of liver: Jaundice, hepatitis, liver cirrhosis and fatty liver. Gall bladder stone and
its analysis; liver function tests; lipid profiling.

Hematology and Hematological disorders: significance of plasma proteins and their
electrophoretic profile in health and diseases. Hemorrhagic disorders: Hemophilia, Von
Willebrand disease, purpura, thalassemia, porphyria.




Diagnostic enzymes: Biochemical diagnosis of diseases by enzyme assays —SGOT,
SGPT, CPK, cholinesterase, LDH.

Unit-111 / Module-I11 -16 hrs.
Disorders of kidneys: Formation and composition of urine, abnormal constituents of urine.
Renal diseases: nephritis, kidney stones; renal function tests; clearance tests; dialysis and
kidney transplantation.

Diagnosis of neurological disorders: Composition and significance of cerebrospinal fluid,
neurological disorders: Meningitis, Alzheimer’s disease, Parkinson’s disease and multiple
sclerosis.

Clinical pharmacology: Source and nature of drugs, classification and nomenclature.
Basic principles of drug action. Pharmacokinetics: absorption, distribution and
elimination of drugs; routes of drug administration. Drug—protein interactions.
Pharmacogenetics; Dose response curves - ED50 and LD50.

Unit-1V / Module-1V -16 hrs.
Research methodology: Meaning of Research; Objectives of Research; Motivation in
Research; Types of Research; Research Approaches; Significance of Research; An
overview of Research Process.

Definition of Research problem and selecting the research problem; Techniques involved
in defining a research problem.

Collection and review of research literature, sources of literature and their evaluation.
Designing research methodologies. General strategies for preparation of research
proposals. Data representation in technical reports, posters, presentation in scientific
conferences and workshops. Preparation of manuscripts for publication in national and
international journals. Yardsticks employed in evaluation of manuscripts for publications.
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Course Code: B.C-2.4
Name of the Course: GENETICS AND DEVELOPMENTAL BIOLOGY
Batch: 2020-21 Batch onwards

Course Credits: 4 Total No. of Hours: 64
No. of Teaching Hours per week: 4 Hrs.

Course Learning Objectives:

a) To study fundamental concepts of inheritance and basic concepts of developmental biology.

b) To learn basic principles of inheritance and sex-linked inheritance.

c¢) To study sex determination, eukaryotic chromosomes gene mapping and recombination.

d) To learn extrachromosomal inheritance, microbial, human genetics and quantitative genetics,
mutations, chromosomal alterations.

e) To study basics of development, gametogenesis, morphogenesis and theories of evolution.

Course Outcomes: On successful completion of the course, the students will be able to

a) [llustrate fundamental concepts of inheritance and basic concepts of developmental biology.

b) Explain basic principles of inheritance and sex-linked genes and pattern of inheritance.

c¢) Describe sex determination, eukaryotic chromosomes gene mapping and recombination.

d) Explain extrachromosomal inheritance, microbial, human genetics and quantitative genetics,
mutations, chromosomal alterations.

e) [llustrate basics of development, gametogenesis, morphogenesis and theories of evolution.

Unit-1/ Module-I -16 hrs.
Mendelian Principles: Principle of segregation, monohybrid crosses, Dominance,
recessiveness, Principle of independent assortment, dihybrid ratios.

Concept of gene: Allele, multiple alleles- ABO blood type alleles and Rh factor alleles in
man; Pseudo allele, complementation test.

Extension of Mendelian principles: Co-dominance, incomplete dominance, gene
interactions, pleiotropy, genomic imprinting, penetrance and expressivity, Phenocopy,
linkage and crossing over.

Sex linkage and Sex-linked inheritance: Sex linkage, Morgan’s discovery of sex linked
inheritance, Pattern of inheritance of sex linked genes, X-linked traits in humans,
deleterious recessive sex-linked genes in man. Sex liked gene expression. Sex influenced
dominance & sex limited character.

Unit-11 / Module-IT -16 hrs.
Sex determination: Mechanism of sex determination, identification of sex chromosomes,
XX-XY mechanism of sex determination, the Y-chromosome and sex determination in
mammals, the balance concept of sex determination in drosophila, environmental factors
and sex determination, dosage compensation.

Organization of Eukaryotic chromosome: Histones and Non-histones, Nucleosomes,
Higher order of organization, Chromosomal banding, Gene structure in eukaryotes,
pseudogenes, gene clusters, spacers, single copy genes, repetitive sequences, tandem gene
clusters, RNA genes, histone genes.

Gene mapping methods: Linkage maps, tetrad analysis, mapping with molecular markers,
mapping by using somatic cell hybrids.




Recombination: Homologous and Non-homologous recombination. Recombination and
crossing over, Site specific recombination, Holliday model, Transposable elements.

Unit-111 / Module-II1 -16 hrs.
Extrachromosomal Inheritance: Criteria for extrachromosomal inheritance, cytoplasmic
organelles, organization of mitochondrial and Plastid DNA.

Microbial Genetics: Methods of genetic transfers-Transformation, Conjugation,
Transduction and Sexduction. Mapping genes by interrupted mating, Fine structure
analysis of genes.

Human Genetics: Pedigree analysis, lod score for linkage testing, Karyotypes, genetic
disorders.

Quantitative genetics: Polygenic inheritance, heritability and its measurements, QTZ
mapping.

Mutation: Nature of mutation and mutagens, different kinds of mutation, detection and
isolation of mutants, temperature sensitive mutants, Mechanism of mutation, Utility of
mutants, Insertional mutagenesis.

Structural & Numerical alterations of chromosomes: Deletion, duplication, inversion,
translocation, Ploidy and their genetic implications.

Unit-IV / Module-1V DEVELOPMENTAL BIOLOGY -16 hrs.

Basic concepts of development: Potency, commitment, specification, induction,
competency, determination and differentiation; morphogenetic gradients; cell fate and cell
lineages; stem cells; genomic equivalence and the cytoplasmic determinants; imprinting;
mutants and transgenics in analysis of development.

Gamatogenesis and Fertilization in Animals: Production of gametes, cell surface
molecules in sperm egg recognition in animals, embryo sac  development, zygote
formation, cleavage, blastula formation, embryonic fields, gastrulation and formation of
germ layers in animals, embryogenesis.

Morphogenesis and Organogenesis: Cell aggregation and differentiation, axes and
pattern formation in Drosophila, amphibian, and chick, organogenesis, post embryonic
development, metamorphosis, environmental regulation of normal development.

Emergence of Evolutionary Thoughts : Theories of evolution, Concept of Oparin and
Haldane; experiment of Miller, neutral evolution, divergent evolution , convergent
evolution, evolutionary time scale, Eras periods and Epoch, molecular clocks.

Molecular Evolution: Population genetics- population, gene pool, gene frequency,
Hardy-Weinberg law, concept and rate of change in gene frequency, through natural
selection, migration and random genetic drift. Speciation; Allopatricity and Sympatricity
speciation.
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Freeman and Company, New Y ork.
10. Genetics: A Conceptual Approach - Benjamin A. Pierce. Macmillan Publishers.
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12. Introduction to Genetics: A Molecular Approach - T. A Brown. CRC Press.
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22. Genetics, Evolution and Cell Biology — Verma and Agarwal. S Chand; Reprint
Edn (2006).
23. Genetics — Ursula Goodenough. Elsevier; 2nd edition (1984).
24. Gene Control — David Latchman. Garland Science Pubs.
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Course Code: B.C-3.1
Name of the Course: MOLECULAR BIOLOGY
Batch: 2020-21 Batch onwards

Course Credits: 4 Total No. of Hours: 64
No. of Teaching Hours per week: 4 Hrs.

Course Learning Objectives:

a) To learn central dogma, DNA replication, gene expression, damage and repair mechanisms.

b) To study DNA as genetic material, DNA replication in prokaryotes and eukaryotes.

¢) To acquire knowledge on DNA-protein, protein-protein interactions and DNA transcription.

d) To learn translation in prokaryotes and eukaryotes, post-translational modifications of proteins.
e) To study regulation of gene expression, DNA damage and repair in prokaryotes and eukaryotes.

Course Outcomes: On successful completion of the course, the students will be able to

a) [llustrate central dogma, DNA replication, gene expression, damage and repair mechanisms.

b) Explain DNA as genetic material, DNA replication in prokaryotes and eukaryotes.

c¢) Describe DNA-protein, protein-protein interactions and DNA dependent RNA synthesis.

d) Explain genetic code, protein synthesis, post-translational modifications and targeting.

e) [llustrate regulation of gene expression, DNA damage and repair in prokaryotes and eukaryotes.

Unit-1/ Module-I -16 hrs.
Introduction to Molecular Biology; Central Dogma; Experimental evidences for DNA as
genetic material.

DNA Replication in prokaryotes and eukaryotes: Basic rules for replication of all nucleic
acids; Messelson and Stahl experiment; Universality of semi-conservative DNA replication;
Okazaki experiments; geometry and topological constraints of DNA replication; DNA super
coiling; linking number, key enzymes of DNA replication, events on replication fork,
fidelity of DNA replication; De novo initiation, Covalent extension mode of initiation.
Models of viral DNA replication: X174 DNA; Adenovirus, SV-40, M13-phage DNA
replication; QP virus and HIV RNA replication. Inhibitors of E. coli. DNA replication;
replication of eukaryotic chromosomal DNA; telomerase and telomeric sequences;
regulation of DNA replication and inhibitors.

Unit-11 / Module-II -16 hrs.
Transcription: DNA — protein interactions; protein-protein interactions; the organization
of transcriptional units-structural genes and regulatory sequences; basic features of RNA;
polynucleotide phosphorylase; prokaryotic transcription- RNA polymerase; transcription
factors; different modes of transcription termination; regulation of transcription and
inhibitors; Eukaryotic transcription-eukaryotic RNA polymerases; regulatory sequences;
exons and introns; transcription factors; mechanism of splicing; regulation of transcription
and inhibitors. Post-transcriptional modifications of hnRNA; processing and generation of
rRNAs and tRNA. RNA enzymes and their characteristic features.

Unit-1I1 / Module-IIT -16 hrs.
Translation: Genetic code and properties; deciphering the genetic code-Nirenberg and

Khorana’s contributions; The genetic code of mitochondria and exceptions to the universal
code; t-RNA structure; prokaryotic and eukaryotic translation factors; codon-anti-codon
interaction; role of aminoacyl-tRNA synthetases; composition of ribosomes; Prokaryotic

translation process and regulation. Eukaryotic translation process and regulation. Inhibitors
of translation. Post—translational modifications- signal peptide hypothesis, role of cell
organelles, protein sorting and targeting, protein turnover and role of ubiquitin system.




Unit-1V / Module-1V -16 hrs.
Regulation of gene expression: General aspects of regulation of gene expression. DNA-
protein and protein-protein interactions. Regulation of gene expression in prokaryotes;
operon concept; fine structure of ‘lac’ operon and its regulation. The dual promoters — ‘gal’
operon model. Dual functions of the repressor — ‘Ara’ operon. ‘Trp’ (biosynthesis) operon,
transcriptional control by attenuation and mechanism of attenuation. Regulation of gene
expression in eukaryotes; a brief account on DNA methylation and heterochromatin. RNA
mediated regulation of gene expression, RNA intereference and riboswitches.

DNA Damage and Repair: Nature of Mutations-transitions, transversions; point mutations.
DNA damage by chemical agents and radiation - deamination, depurination, alkylation,
oxidation nucleotide bases and pyrimidine dimerization. DNA damage caused by base
analogues and intercalating agents. Recognition, mechanism of DNA damage and dynamics
of DNA repair. DNA repair systems — Photoreactivation repair, excision repair, nucleotide
excision repair, recombinational repair, double-strand break repair and transleision DNA
synthesis (SOS repair).
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21.The Biochemistry of Nucleic acids - Roger L. P. Adams, John T. Knowler, David P.
Leader, Springer Nature, Switzerland AG.
22 .Biochemistry - Geoffrey Zubay, Brown publications.
23.Genetics — Ursula Goodenough. Elsevier; 2nd edition (1984).
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Course Code: B.C-3.2
Name of the Course: MEMBRANE BIOCHEMISTRY, BIOSTATISTICS AND

COMPUTER APPLICATIONS
Batch: 2020-21 Batch onwards

Course Credits: 4 Total No. of Hours: 64
No. of Teaching Hours per week: 4 Hrs.

Course Learning Objectives:

a) To learn membrane composition and transport; basics of biostatistics and computer applications.
b) To study composition of biological membrane and motion of membrane constituents.

¢) To acquire knowledge on various transport systems across biological membranes.

d) To learn fundamentals of biostatistics and applications in biological data analysis.

e) To acquire knowledge on computers applications in data storage and analysis, networking.

Course Outcomes: On successful completion of the course, the students will be able to

a) Explain membrane composition and transport; basics of biostatistics and computer applications.
b) Illuminate composition of biological membrane and motion of membrane constituents.

c¢) Describe various transport systems across biological membranes of prokaryotes and eukaryotes.
d) Explain fundamentals of biostatistics and applications in biological data analysis.

e) [llustrate computers applications in data storage and analysis; basics of networking and internet.

Unit-1 / Module-I -16 hrs.
Introduction to biological membranes.
Molecular constituents of membrane: Lipid composition, Proteins, Sterol, Carbohydrates.

Motion of membrane lipids and proteins: lateral and flip-flop, role of flippases.

Membrane proteins: peripheral proteins and integral proteins. Membrane asymmetry,
protein-lipid interactions, factors affecting membrane fluidity. The supramolecular
architecture of membrane: Unit membrane hypothesis, fluid model, fluid-mosaic model.
Techniques used to study membrane structure: freeze fracture, fluorescence microscopy, and
Patch-clamp technique.

Unit-11 / Module-II -16 hrs.
Membrane transport: Introduction to membrane transport, thermodynamics of membrane
transport, Non-mediated transport systems, mediated transport systems (primary and
secondary active transport), group translocation, co-transport.

Organization of transport system: Homocellular, Transcellular, Intracellular. Example of
carrier mediated transport system. 1. Human erythrocyte glucose transporter

Examples of active transport system: 1. Sodium potassium ATPase- Discovery,
specificity, stoichiometry, structure, model, inhibitors. 2. Amino acid transport by y-glutamyl
cycle 3. ATP-ADP exchanger.

Specialized mechanism for transport of macromolecules: Molecular architecture of
nuclear pore complex, nuclear localization signals, import and export of proteins and nucleic
acids.

Bacterial transport system: Lactose permease, PEP-dependent phosphor transferase,
bacterial porins.




Ionophores: Introduction, classification, cation carriers, channel formers.

Unit-111 / Module-I11 -16 hrs.
Biostatistics: Aim , scope, definition and elementary idea of statistics in biology; Basic
terminology - population, sample, variable, parameter, primary and secondary data,
screening and representation of data, tabulation and diagrammatic representation of statistical
data, pie charts.

Measures of central tendency and dispersion: mean, median, mode, quartiles and
percentiles. Measures of dispersion; range, variance, standard deviation, standard error,
coefficient of variation, symmetry, measures of skewness and kurtosis.

Bivariate data: Scatter plot, correlation coefficient(r) - positive and negative correlation,
properties (without proof), interpretation of r, linear regression. Fitting of lines of regression,
regression coefficient, and coefficient of determination. Tests of significance: Sample test
(chi square, t-test, F —test), large sample test (Z test) and standard error, p value of the
statistics, ANOVA- one way and two way classification.

Unit-IV / Module-1V -16 hrs.
Introduction to computers: Basic components of computers- hardcore, CPU, input, storage
devices, software, concept of file, folders and directories, commonly used commands, flow
charts and programming techniques. Introduction in MS OFFICE, software concerning word,
processing, spreadsheets and presentation software, operating system. Introduction to MS
WORD, word processor- editing, copying, moving, formatting, table insertion, drawing flow
charts.

Application of computer in biostatistics: Introduction to MS Excel — use of worksheet to
use of in-built statistical functions for computations of mean, SD, correlation, regression
coefficient etc. Use of bar diagram, histogram, scatter plots etc., graphical tools in EXCEL
for presentation of data.

Networking concepts: networking fundamentals, client, server, LAN, WAN, Flp, TeINET,
INTERNET, NIC NET, WWW, html, email, introduction to MEDLINE, e¢CODand
PUBMED, for accessing biological information.

References for Membrane Biochemistry:
1. Biochemistry of antimicrobial action - T. J. Franklin, George Alan Snow, Chapman and
hall 5%edition (2015).
2. Biochemistry- Geoffrey Zubay Addision Wesly, 2014.
3. Biochemistry -Jeremy M Berg, John L Tymoczko, and Lubert Stryer. W.H.
Freeman and Company, New York (2002).
4. Biochemistry with clinical correlation. Thomas M. Devlin 6" Edition(2014).
Membrane and their cellular functions- J. B. Finean, R. Coleman & R.H. Michell, 5th ed
Black John Wiley & Sons publishers, Oxford press (2014).
6. Ann. Rev. Biochemistry (1986) and Ann. Rev. Biochemistry (1998).
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References for Biostatistics and Computer Applications: Statistics in biology —
7. Bliss , C .I.LK Mc. Graw Hill New York (1967).

8. Practical statistics for experimental biologist - Wardlaw, A.C, John Wiley and
Sons (1985).

9. How computers work — Ron white, Tech media.

10. Statistical methods in biology — Norman T. J. Bailey, Cambridge University Press
(2012).

11.Biostatistics — W Daniel, John Wiley & Sons; 7"Revised edition (2004).
21. Fundamentals of Biostatistics by Khan and Khanum.
22. INTERNET- CDC publication India.




Course Code: B.C-3.3
Name of the Course: MOLECULAR ENDOCRINOLOGY
Batch: 2020-21 Batch onwards

Course Credits: 4 Total No. of Hours: 64
No. of Teaching Hours per week: 4 Hrs.

Course Learning Objectives:

a) To learn about endocrine glands, functions of hormones, neurotransmitters and growth factors.
b) To study human endocrine glands, structural and functional classification of hormones.

c¢) To learn about laboratory techniques of endocrinology and regulation of hormone synthesis.

d) To acquire knowledge on genomic and non-genomic mechanisms of hormone action.

e) To study mechanism of action and receptors of neurotransmitters and growth factors, chalones.

Course Outcomes: On successful completion of the course, the students will be able to

a) [lluminate endocrine glands, functions of hormones, neurotransmitters and growth factors.

b) Explain human endocrine glands, structural and functional classification of hormones.

c¢) Describe laboratory techniques of endocrinology and regulation of hormone synthesis.

d) Illustrate genomic and non-genomic mechanisms of hormone action.

e) Explain mechanism of action and receptors of neurotransmitters and growth factors, chalones.

Unit-1/ Module-I -16 hrs.
Introduction to endocrinology: Endocrine, Paracrine and autocrine secretions, Local
hormones, Neuroendocrine secretions and Neurotransmitters, An over view of Mammalian
endocrine system- Location and inter-relationship of endocrine glands in man.

Definition of Hormone, Classification and chemistry of hormones produced by
hypothalamus, pituitary, thyroid, parathyroid, pancreas, adrenals, gonads and GI tract.
Functions and abnormalities due to over and under production of the hormones secreted by
pituitary, thyroid, parathyroid, pancreas, adrenals and gonads. Regulation of hormone
production and release.

Pineal gland — Melatonin and circadian rhythm.

Unit-11 / Module-II -16 hrs.
Endocrine Methodologies:

Laboratory techniques in molecular endocrinology-principles of radioimmunoassay and

enzyme linked immunoassays- basic principles and measurement of steroid hormone
receptors- analytic validation- quality assurance.

Histological-Cytological, Surgical and Hormone replacement Therapy, Bioassay, Radio
immuno assay (RIA), Radioreceptor assay (RRA), Enzyme linked immuno sorbent assay
(ELISA), Autoradiography, Recombinant DNA techniques, and Gene knockout animal
models.

Genetic control of hormone synthesis:

Structure and expression of protein hormone encoding gene- Post-translational
modification, molecular aspects of peptide hormone secretion and delivery, Molecular
aspects of synthesis and delivery of thyroid hormones, biogenic amines and steroid
hormones, Transport and peripheral activation of hormones.




Unit-111 / Module-III -16 hrs.
Mechanism of hormone action:

Membrane-bound, cytoplasmic and nuclear hormone receptors, regulation of receptor
number.

Non-genomic mechanism of hormone action: Signal transduction-Second messengers-
Definition, structural and functional classification and functions of second messengers like
cAMP, CREB, ¢cGMP, phosphoinositides, arachidonic acid, diacylglycerol, Ca*" and nitric
oxide (NO). Role of second messengers and protein kinases.

Genomic mechanism of hormone action: Steroid and thyroid hormones - regulation of
gene expression, Termination of hormone action and metabolism of hormones, conversion
of cholesterol to steroid hormones; Production and Mechanism of paracrine action of
prostaglandins, prostacylins, thromboxanes and leukotrienes. Anti-hormones.

Unit-IV / Module-1V -16 hrs.
Neurotransmitters and Receptors: Mechanism of actions of neurotransmitters-
Acetylcholine, catecholamine, serotonin, L-Dopa; amino acids- glutamate, aspartate,
GABA, glycine, and neuropeptides like somatostatin/enkephalins. Structure, subtypes and
functions of receptors of ACh, GABA, glycine, serotonin, glutamate and peptide
neurotransmitters; activation by ligands and interaction with effectors. Biochemical basis
of neurological diseases.

Growth factors: Structure, mechanism of action and receptor-EGF, PDGF, IGF.

Chalones: Definition and Functions.

References:

1. Principles of Biochemistry: Mammalian Biochemistry - Emil Smith, Robert Hill,
Robert Legman, Robert Lefkowitz, Philip Handler, Abraham White. Published by
McGraw-Hill.

2. Hormones - Norman, Anthony W., Litwack, Gerald. Academic Press (2014).
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Sons.

4. Endocrinology and Metabolism - Felig, Philip, Frohman, Lawrence A. McGraw-Hill
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W.H. Freeman and Company- Macmillan Publisher, Seventh Edition (2017).

11. Annual Reviews of Biochemistry — Volumes.
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Press; 4™ edition (2008).
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Course Code: B.C-3.4
Name of the Course: PLANT BIOCHEMISTRY
Batch: 2020-21 Batch onwards

Course Credits: 4 Total No. of Hours: 64
No. of Teaching Hours per week: 4 Hrs.

Course Learning Objectives:

a) To study plant-cell, growth regulators, metabolism, biotic and abiotic stress responses.

b) To acquire knowledge on plant cell, photosynthesis, plant cell membranes and transport.

c¢) To learn about plant growth regulators, totipotency, in vitro plant regeneration and callogenesis.
d) To study plant metabolism, secondary metabolites and their overproduction strategies.

e) To learn plant responses during biotic and abiotic stresses.

Course Outcomes: On successful completion of the course, the students will be able to
a) [llustrate plant-cell, growth regulators, metabolism, biotic and abiotic stress responses.

b) Describe plant cell, photosynthesis, photorespiration, plant cell membranes and transport.
c) lllustrate plant growth regulators, totipotency, in vitro plant regeneration and callogenesis.
d) Explain plant metabolism, secondary metabolites and strategies for overproduction.

e) Describe plant responses to various biotic (pathogen) and abiotic (environment) stresses.

Unit-1 / Module-I -16 hrs.
Plant cell- structure, anatomy and molecular components; Cytoskeleton- an overview. Plant
cell cycle and its regulation. Energy production in plant cells and its control. Carbon
assimilation and other related pathways; An overview of photosynthesis; C3, C4 plants and
crussulacean acid metabolism (CAM); photorespiration; Significance of RUBiSCO.
Structure, function and mechanism of action of phytochromes, cryptochromes and
phototropins.

Plant cell membranes and membrane transport: Introduction to plant cell membranes
and membrane constituents. Organization of transport systems across plant membranes;
Different types of pumps operate at plant cell and organelle membranes; classification and
importance of H'-ATPases. Ion channels-properties and significance; Aquaporins and
water transport.

Unit-I1 / Module-II -16 hrs.
Plant growth regulators and Tissue Culture: Biosynthesis, and functional significance
of auxins, cytokinins, gibberellins, abscisic acid, ethylene, brassinosteroids, polyamines,
jasmonic acid, salicylic acid.

An overview of plant tissue culture — Totipotency of plant cell; preparation and surface
sterilization of explants; composition and constituents of regular media, conditions for
culture maintenance. Influence of plant growth regulators on in vitro plant regeneration,
callogenesis.

Unit-1I1 / Module-II1 -16 hrs.
Plant Metabolism

Metabolism of sucrose and starch. Sulfur metabolism, non-protein thiols and sulfur cycle.
Nitrogen metabolism -Symbiotic nitrogen fixation, nitrate and ammonium assimilation.

Plant Secondary Metabolites: Introduction; Structural, functional classification and
biosynthesis. An overview of primary metabolism contribution to secondary metabolite




biosynthesis; important routes (pathways) of secondary metabolite biosynthesis-
phenylpropanoid pathway; Acetate-mevalonate pathway; Acetate-malonate pathway.

Strategies and approaches for the over production of plant secondary metabolites - plant
cell suspension cultures, hairy root cultures, metabolic engineering, heterologous gene
expression and combinatorial biochemistry.

Unit-IV / Module-1V -16 hrs.
Plant responses to biotic and abiotic stresses: Introduction; Plant pathogens and diseases;
plant defense systems - hypersensitive response; systemic acquired resistance; induced
systemic resistance; Plant biotic stress response-pathogen and insects.

Plant abiotic stress responses - Salt stress, drought and heavy metal stress responses;
osmotic adjustment and significance of osmotic agents such as proline, sugar alcohols and
quaternary ammonium compounds; An overview of oxidative stress and oxidative damage.
Antioxidant enzymes and stress tolerance.

References:
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Course Code: B.C-3.5(A)
Name of the Course: CLINICAL BIOCHEMISTRY (Interdisciplinary-Elective Paper)
Batch: 2020-21 Batch onwards

Course Credits: 2 Total No. of Hours: 32
No. of Teaching Hours per week: 2 Hrs.

Course Learning Objectives:

a) To learn about body fluids and tests for clinical diagnosis and disorders of metabolism.
b) To acquire knowledge on body fluids, clinical diagnosis, liver and kidney function tests.
¢) To study disorders associated with bimolecular metabolic transformations.

Course Outcomes: On successful completion of the course, the students will be able to
a) Explain fundamentals of clinical diagnosis and disorders of bimolecular transformations.
b) Hlustrate the significance of body fluids, clinical diagnosis, liver and kidney function tests.
c¢) Describe disorders associated with bimolecular metabolic transformations.

Unit-1 / Module-I -16 hrs.
Introduction and Scope of clinical Biochemistry. Blood: Composition of Blood,
signification of plasma proteins, Anemia, Hemophilia, Thalassemia. Cerebrospinal fluid
(CSF):  Composition of CSF and its Variation in Health and disease. Meningitis,
Alzheimer’s disease, Parkinson’s diseases.

Kidneys- Anatomy of Kidney fine Structure of nephron, Composition and  formation of
urine, abnormal constituents of urine.

Liver- functions of liver, significance of lipoproteins, liver disorders; jaundice —types, Liver
cirrhosis, Liver function tests (emphasis on enzymes).

Unit-I1 / Module-II -16 hrs.
Disorders of Carbohydrates metabolism: Role of glucose as major fuel molecule glycogen
storage disorders, lactose intolerance, hypoglycemia, hyperglycemia, Diabetes mellitus.

Abnormalities of Lipid metabolism- Cholesterol and Hyper cholestrolemia,
betalipoproteinemia, Atherosclerosis, Ketosis and acidosis, Nieman Pick’s disease and
Tay Sach’s disease.

Abnormalities of amino acids and nucleotide metabolism: Phenylketonuria, Maple syrup
urine, Gout.

References:

1. Text Book of Biochemistry with Clinical Correlations — Thomas H. Devlin
2. Clinical Biochemistry -Controw & Trumper. W.B. Saunders Publishers.

3. Harper’s Review of Biochemistry with Clinical Correlations Ed. Martin et al.
4. Clinical Biochemistry — Zilva and Pannal.




Course Code: B.C-3.5(B)
Name of the Course: BIOCHEMISTRY AND NUTRITIONAL HEALTH

(Interdisciplinary-Elective paper)
Batch: 2020-21 Batch onwards

Course Credits: 2 Total No. of Hours: 32
No. of Teaching Hours per week: 2 Hrs.

Course Learning Objectives:

a) To learn about biochemistry of food and nutrition, functional foods and health foods.

b) To acquire knowledge on biochemistry of food and nutrition, prebiotics and probiotics.

¢) To study functional foods, enzymes in fruit beverages, malting, fortification and health foods.

Course Outcomes: On successful completion of the course, the students will be able to

a) [lluminate biochemistry of food and nutrition, functional foods and health foods.

b) Explain biochemistry of food and nutrition, prebiotics and probiotics.

c) Describe functional foods, enzymes in fruit beverages, malting, fortification and health foods.

Unit-1/ Module-I -16 hrs.
Definition of Biochemistry: Definition of life, different forms of life-micro-organisms to
human beings. Building blocks of life. Introduction to the common macro- and micro
constituents of unicellular and multicellular organisms. Differences encountered in plant
and animal kingdom:s.

Food and Nutrition: Importance of food for existence of life. Modes of nutrition in life
forms — Comparable and contrasting features. Human Health and Disease: Nutrition
(Health), definition, classification, food and non-food sources. Nutraceuticals; use of
nutraceuticals in traditional health sciences.

Prebiotics and probiotics: Mechanics and usefulness of probiotics and prebiotics in gastro
intestinal health and other benefits. Beneficiary microbes; prebiotic ingredients in foods;
types of prebiotics and their effects on gut microbes.

Unit-11 / Module-II -16 hrs.
Functional foods: Definition, development of functional foods, benefits and sources of
functional foods in Indian diet. Effects of processing conditions and storage. Development
of nutraceuticals and functional foods; Standards for health claims.

Enzymes: Introduction and essentiality to life forms. Use of enzyme in beverages- fruit
juices, beer, wine, and distilleries; dairy, baking, oils and fats, plantation products, animal
products.

Malting, Germination and its Health benefits: Grains — process, characteristics,
nutritional benefits and uses. Fruit beverages; importance of beverage fortification, Health
benefits of fortification, Selection of nutrients for fortification, Levels to be added,
Characteristics of fortificants and method of fortification, Bioavailability, Organic Vs
inorganic salts.

Health Foods: Selection of nutrients, Technology of incorporation of fortificants,
bioavailability and nutritional therapeutics.




References

1. Biochemistry Ed. Donald Voet & Judith G. Voet, John Wiley & Sons, Inc.(2010).

2. Lehninger Principles of Biochemistry -David L. Nelson and Michael Cox.

W.H. Freeman and Company- Macmillan Publisher, Seventh Edition (2017).

3. Nutrition: Science and Applications, 3rd Edn. Lori A. Smolin, Mary B. Grosvenor,
Wiley (2013).

4. Introduction to Human Nutrition, 2nd Edn. Michael J. Gibney, Susan A. Lanham-
New, Aedin Cassidy, Hester H. Vorster, Wiley-Blackwell (2009).

5. Nutrition: Everyday Choices, 1st Edition; Mary B. Grosvenor, Lori A. Smolin
Wiley (2006).

6. Bioactive Food as Dietary Interventions for Liver and Gastrointestinal Disease;
Watson Elsevier (2012).

7. Food, Nutrition and Health. Tapsell L. Oxford University Press (2010).




Course Code: B.C-3.5(0C)
Name of the Course: BIOCHEMICAL TECHNIQUES

(Interdisciplinary-Elective paper)
Batch: 2020-21 Batch onwards

Course Credits: 2 Total No. of Hours: 32
No. of Teaching Hours per week: 2 Hrs.

Course Learning Objectives:

a) To learn approaches to biochemical investigations and techniques for analysis of
biomolecules.

b) To study cell fractionation, principles and applications of centrifugation and chromatography.

¢) To learn principles and applications of electrophoresis, immunoassays and spectroscopy.

Course Outcomes: On successful completion of the course, the students will be able to

a) [llustrate approaches to biochemical investigations and techniques for analysis of
biomolecules.

b) Describe cell fractionation, principles and applications of centrifugation and chromatography.

c) Explain principles and applications of electrophoresis, immunoassays and spectroscopy.

Unit-1 / Module-I -16 hrs.
Approaches to Biochemical investigations - Whole organism, slices, cultured tissues and
cells; Cell fractionation, extraction, methods of precipitation, solubilisation and
concentration.

Centrifugation- Principle and Definition; Relative centrifugal force (RCF); Different
types of rotors used and their importance. Density gradient centrifugation; analytical ultra-
centrifugation.

Chromatography- Basic principles and applications of chromatography: Paper, TLC, Gel
permeation, lon-exchange chromatography, Affinity chromatography, GLC, HPLC, FPLC.

Unit-11 / Module-II -16 hrs.
Electrophoresis- Basic principle and applications of PAGE, SDS-PAGE and
Isoelectrofocussing; Agarose gel electrophoresis; Blotting Techniques: Southern blotting,
Northern blotting and Western blotting.

Immunochemical Techniques - Precipitation, Agglutination; Immunodiffusion;
Immunoelectrophoresis: Immunofluorescence, Radio immunoassay and ELISA.

Spectroscopy-Electromagnetic spectrum, Laws governing light absorption (Beer-Lambert
law) and their limitations. Principle and biological applications of UV-Visible
spectrophotometry, Fluorescence spectrometry, Flame photometry, IR spectroscopy;
Nuclear magnetic resonance spectroscopy and Mass spectrometry, MALDI-TOF, MS/MS.

References:

1. The Tools of Biochemistry — Terrance E. Cooper (John Wiley).

2. Analytical Biochemistry — David J H and Hazel P. Prentice Hall; 3rd edition

3. Practical Biochemistry: Principles and Techniques — Wilson and Walker, Edward
Armold, 3rd Edition (1981).

4. Biophysical Chemistry (principles and techniques) — A Upadhyay, K Upadhyay and N
Nath, Himalayan Publishing House.

5. Principles and techniques of Biochemistry and Molecular Biology; Keith Wilson and
John Walker; 7th Edn. (2010) Cambridge University Press.




Course Code: B.C-3.5(D)
Name of the Course: ENZYMES - BIOCATALYSTS (Interdisciplinary-Elective Paper)
Batch: 2020-21 Batch onwards

Course Credits: 2 Total No. of Hours: 32
No. of Teaching Hours per week: 2 Hrs.

Course Learning Objectives:

a) To learn about classification, structure, kinetics, inhibition, organization, purification and
applications of enzymes. Mechanism of action of co-enzymes and cofactors

b) To study enzyme inhibition, mechanism of enzyme action and kinetics of allosteric enzymes.

¢) To study about industrial enzymes, clinical enzymes, purification and application of enzymes.

Course Outcomes: On successful completion of the course, the students will be able to

a) Explain about classification, structure, kinetics, inhibition, organization, purification and
applications of enzymes. Mechanism of action of co-enzymes

b) Illustrate on classification, specificity, kinetics and active site structure of enzyme.

¢) Describe industrial enzymes, clinical enzymes, purification and application of enzymes.

Unit-I1/ Module-I -16 hrs.
Introduction of Enzymes, Coenzymes, Cofactors, Historical Development in Enzymology,
Characteristics of enzymes, Enzyme Vs Chemical Catalysts, Enzyme mechanism and Activation
Energy, Enzyme Specificity, Fischer and Koshland Models.

Need For Classification, Four Digit Classification, and Examples from Each Class Including
Trivial Name, Systematic Name and EC Number and enzyme kinetics

Factors affecting enzyme reactions: Enzyme Concentration, Substrate Concentration, pH, Time,
Temperature, types of Inhibition and Activators.

Unit-I1 / Module-II -16 hrs.

Allosteric enzymes with their properties, Regulatory role of allosteric enzymes, Allosteric enzymes
with their properties, Regulatory role of allosteric enzymes in metabolism, some examples of
allosteric enzymes: Threonine Dehydratase,

Covalently modulated enzymes with example Glycogen Phosphorylase & Glycogen Synthase
Ordered, Random and Ping Pong Reactions with Examples.

Enzyme Purification: Choice of Source, strategy, methods of purification, purity and criteria.

Industrial Enzymes- Thermophilic enzymes, amylases, lipases, enzymes used in various
fermentation processes, cellulose degrading enzymes. Immobilized enzymes.

Clinical enzymes- Isoenzymes like CK and LDH, Transaminases (AST, ALT).

References:
1. Fundamentals of Enzymology: Nicholas Price & Lewis Stevens (2016).
2. Enzymes : Biochemistry, Biotechnology and Clinical Chemistry - Trevor Palmer (2008).
3. Biochemistry - by Lubert Stryer.
4. Biochemistry Ed. Donald Voet & Judith G. Voet, John Wiley & Sons, Inc.(2010).
5. Lehninger Principles of Biochemistry -David L. Nelson and Michael Cox.
W.H. Freeman and Company- Macmillan Publisher, Seventh Edition (2017).
6. Proteins by Gary Walsh (2014).




Course Code: B.C-4.1
Name of the Course: MOLECULAR IMMUNOLOGY
Batch: 2020-21 Batch onwards

Course Credits: 4 Total No. of Hours: 64
No. of Teaching Hours per week: 4 Hrs.

Course Learning Objectives:

a) To study about cells, organs and molecules of immune system, immune responses and vaccines.
b) To acquire knowledge on history of immunology, immunity, cells and organs of immune system.
c¢) To learn about antigens, immunoglobulins and their diversity, immunochemical techniques.

d) To study antigen presentation, activation of T Cells, B Cells, and cytokines, effector responses.
e) To acquire knowledge on monoclonal antibodies, hypersensitivity, autoimmunity and vaccines.

Course Outcomes: On successful completion of the course, the students will be able to

a) [lluminate cells, organs and molecules of immune system, immune responses and vaccines.
b) Hlustrate history of immunology, immunity, cells and organs of immune system.

c¢) Describe antigens, immunoglobulins and their diversity, immunochemical techniques.

d) Explain antigen presentation, activation of T Cells, B Cells, and cytokines, effector responses.
e) Describe monoclonal antibodies, hypersensitivity, autoimmune responses and vaccines.

Unit-1 / Module-I -16 hrs.
Overview of the immune system. History of immunology, types of immunity — immunity
to infection; Immunological and non-immunological surface protective mechanism.
Immune response during bacterial (tuberculosis), parasitic (malaria), and viral (HIV)
infections.

Cells and Organs of the immune system- Cells, tissues and organs of the immune system.
The two facets of the immune response system; the thymic system and bursal system.
Compartmentalization; lymph nodes and Spleen. Cells involved in immune response T-
cells, B-cells, and Macrophages.

Complement system — Composition, pathways of activation of complement — Classical
pathway, alternate pathway.

Unit-11 / Module-II -16 hrs.
Antigens - Definitions of self-antigens, foreign antigens, haptens, epitopes, adjuvants and
mitogens. Immunogenicity versus antigenicity, Factors that influence immunogenicity.
Protein antigens, carbohydrate antigens, Bacterial cell surface antigens, blood group
antigens, tumor antigens and viral antigens. T-dependent and T-independent antigens,

super antigens. Bases of antigen specificity, forces of antigen-antibody attraction.

Immunoglobulins - Isolation and purification of immunoglobulins. Basic structure of
antibodies. Fine structure of Immunoglobulins, Antibody classes and biological activities.
Hypervariable region. Antigenic determinants on immunoglobulins — isotypic, allotypic
and idiotypic variations and idiotypic network. Antibody mediated effector functions.

Organization and expression of immunoglobulin genes - Theories of formation of
antibodies. Diversity of antibodies, genetics of immunoglobulin diversity, mechanisms
contributing to antibody diversity. Immunoglobulin genes, Isotype switching. Synthesis,
assembly and secretion of immunoglobulins. Regulation of Immunoglobulin-gene




transcription. Development of malignancy. Kinetics of Ag-Ab reactions, Specificity,
affinity binding of antibodies.

Immunochemical  Techniques-  Precipitation, = Agglutination,  Flocculation.
Immunodiffusion-radial immunoduffusion, Ouchterlony double immunodiffusion;
Immunoelectrophoresis- Rocket immune electrophoresis, Counter-current

immunoelectrophoresis, Complement fixation test, Radio immunoassay, ELISA, Western
blotting, Immunofluorescence- Fluorescent antibody techniques, Flow cytometry.

Unit-111 / Module-I11 -16 hrs.
Major Histocompatibility complex - General organization and inheritance of the MHC.
MHC molecules and genes. Genomic map of MHC genes. MHC and immune
responsiveness. MHC and disease susceptibility.

Antigen Processing and presentation - Self MHC restriction of T cells. Role of antigen-
presenting cells. Endogenous antigens. The cytosolic pathway, exogenous antigens; the
endocytic pathway. Presentation of non-peptide antigens.

T-Cell structure, Maturation, Activation and Differentiation - of and yd T- cell
receptors -structure and roles. Organization and rearrangement of TCR genes. TCRCD3
complex. Alloreactivity of T-cells. Thymic selection of the T-cell repertoire. T-cell
activation-signal transduction pathways. T-cell differentiation. Cell death and T-cell
populations.

B-cell generation, activation and differentiation - B-cell receptor complex. B-cell
maturation. B-cell activation and proliferation. The humoral response: Phases of the
humoral immune response. Germinal centers and antigen induced B-cell differentiation.
Regulation of B-cell development.

Soluble factors - Cytokines and their receptors. Interferons, interleukins-structure and
functions. Therapeutic uses of cytokines and their receptors. Cytokines in hematopoiesis.

Cell mediated effector responses - Mechanism of T-cell cytotoxicity and NK cell
cytotoxicity. Antibody dependent cell mediated cytotoxicity.

Unit-IV / Module-1V -16 hrs.
Monoclonal antibodies - Hybridoma technology for production of monoclonal antibodies.
Chimeric and Hybrid monoclonal antibodies. Monoclonal antibodies constructed from Ig-
gene libraries. Applications of monoclonal antibodies.

Immunopathology -Hypersensitivity reactions- Immediate and delayed type reactions,
their causes and treatment; Autoimmunity; Organ specific and Systemic autoimmune
diseases - causes and  treatment.  Immunodeficiency  disorders-Primary
immunodeficiencies. AIDS and other acquired or secondary immunodeficiencies.
Immunological changes during AIDS. Tolerance mechanisms, breakdown of self-
tolerance. Transplantation immunity- mechanism of graft rejection; prevention of graft
rejection. Immunosuppressors-Physical, chemical and biological immunosuppressants;
cancer immunity and cancer immunotherapy.




Vaccines - Types, Development of Vaccines- conventional vaccines- attenuated, killed
organisms and subunit vaccines; modern vaccines-recombinant vaccines and DNA
vaccines. Vaccines against AIDS and tropical infectious diseases-Leprosy, malaria and TB.
Vaccines for control of fertility, Anti-HCG vaccines and anti-sperm antigen vaccine.

References:
1. Cellular and Molecular Immunology - A. Abbas, A. Lichtman, S. Pillai. Saunders,
Elsevier, USA.
2. Kuby Immunology - Jenni Punt, Sharon Stranford, Patricia Jones, Judith A Owen,
WH Freeman Publisher.
3. Roitt’s Essential Immunology - Peter J. Delves, Seamus J. Martin, Dennis R. Burton,
Ivan M. Roitt,Wiley-Blackwell.
4. Antibodies— A Laboratory Manual - Edward A. Greenfield, 2" Edition. CSHL Press.
5. Primer to the Immune Response -TakMak Mary Saunders Bradley Jett, Elsevier
6. Autophagy: Cancer, Other Pathologies, Inflammation, Immunity, Infection, and
Aging - M.A. Hayat Academic Press (2014).
7. Immunology at a Glance - J.H.L. Playfair and B. M. Chain, Wiley-Blackwell.
8. Immunology; Jan Klein, Wiley.
9. Prescott’s Microbiology - Joanne Willey, Linda Sherwood, Christopher J. Woolverton,
McGraw Hill Education.
10. Fundamental Immunology - William E Paul. Wolters Kluwer Health/Lippincott
Williams & Wilkins.
11. Immunology - D. M Weir and John Stewart. Churchill Livingstone, Edinburgh.
12. Immunobiology - Charles Janeway. Paul Travers, London.
13. Essentials of clinical immunology - Helen Chapel. ELBS.
14. Immunology: An Illustrated Outline - David Male. Garland Science Pubs.
15. Introductory Immunology: Basic Concepts for Interdisciplinary Applications - Jeffrey
K. Actor. Elsevier Science.
16. Lippincott [llustrated Reviews: Immunology - Doan, Thao et al. Wolters Kluwer
Pubs.




Course Code: B.C-4.2
Name of the Course: GENETIC ENGINEERING AND APPLIED BIOLOGY
Batch: 2020-21 Batch onwards

Course Credits: 4 Total No. of Hours: 64
No. of Teaching Hours per week: 4 Hrs.

Course Learning Objectives:

a) To acquire knowledge on genetic engineering, fermentation technology and nanobiotechnology.
b) To study fundamentals of recombinant DNA technology, restriction endonucleases and vectors.
c¢) To learn DNA ligation, introduction into cells, selection, genomic and cDNA libraries, PCR.

d) To study cloned DNA expression, recombinant proteins and applications of rDNA technology.
e) To understand industrial microbiology, fermentation technology and nanobiotechnology.

Course Outcomes: On successful completion of the course, the students will be able to

a) [lluminate genetic engineering, fermentation technology and nanobiotechnology.

b) Explain fundamentals of recombinant DNA technology, restriction endonucleases and vectors.
c) lllustrate DNA ligation, introduction into cells, selection, genomic and cDNA libraries, PCR.
d) Describe cloned DNA expression, recombinant proteins and applications of rDNA technology.
e) Explain industrial microbiology, fermentation technology and nanobiotechnology.

Unit-1 / Module-I -16 hrs.
Concept and emergence of recombinant-DNA technology: Gene- concept, structure and
organization, basic techniques involved in rDNA technology.

Restriction endonucleases and DNA-Modifying enzymes: restriction enzymes;
nomenclature, classification, properties and applications. Specificity, sticky ends and blunt
ends, isoschizomers, and isocaudamers. Restriction modification: DNA methylation
systems in E. coli, other enzymes used in cloning (ligase, exonucleases, terminal
transferases, DNA polymerases, RNA Polymerases, Reverse Transcriptase, alkaline
phosphatases, polynucleotide kinases)

Vectors: Ideal properties of a vector, Plasmids - Basic proportions of plasmid (F, R and
Col plasmids, copy number and its control, replication of ColEl plasmid, plasmid
incompatibility) Isolation and purification of plasmid and genomic DNA. Natural plasmids,
pSC 101, artificial plasmids - pBR322, pUC; viral vectors - A bacteriophage vector-
promoter and control circuit of bacteriophage, single stranded vector-M13 phage, T7 SV40.

High capacity vectors - Cosmids, Phagemids, brief overview of vectors based on plant and
animal viruses, Tiplasmid. Artificial chromosomes (YAC, BAC, HAC etc.)

Unit-11 / Module-IT -16 hrs.
Joining of DNA molecules: Covalent linkage of DNA fragments to vector molecules: role
of DNA ligase, Linkers, adapters, homopolymer tailing. Restriction mapping.

Introduction of DNA into cells: Transformation, transfection, chemical methods: calcium
phosphate method, electroporation, microinjection, gene gun, Short gun approach,
lipofection, protoplast fusion/somatic cell hybridization and biolistic methods.

Selection and screening of recombinant clones: Direct screening; Insertional inactivation
of marker gene, inversion of revertible mutation. Indirect screening: Immunological




techniques, nucleic acid hybridization, colony and plaque hybridization, screening using
probes; construction of gene probes, and differential screening.

Genomic and cDNA library strategies: Criteria for the construction of an ideal genomic
library, cDNA synthesis and library construction, chromosome walking, chromosome
jumping, jumping library construction, selection of a clone from library.

Polymerase chain reaction: Amplification, specificity, determination of Tm value, Taq
polymerase, primer designing; degenerate primers, nested primers, variants of PCR
techniques and their applications; Nested PCR, inverse PCR, RT-PCR, real time (qRT)
PCR, cloning of PCR product and colony PCR.

Unit-I11 / Module-III -16 hrs.
Expression of cloned DNA: Optimization of protein expression in heterologous systems
using upstream and downstream signals, transcription expression vectors (lac promoter,
tryptophan promoter, lambda cl and T7, based promoter), directional cloning. Translational
expression vectors.

Recombinant proteins: secretion, purification and application of fusion proteins.
Microarray analysis, Proteomics - 2-D PAGE and protein mass spectra.

Applications of recombinant DNA technology: Production of recombinant proteins in
bacterial and eukaryotic cells — Recombinant insulin, growth hormone, factor VIII,
recombinant vaccines and antibiotics. Genetically modified plants and GM foods. Complex
human proteins, Gene therapy, nucleic acid therapeutic agents, prodrug activation therapy;
Ethical, legal and social issues related to genetic engineering.

Unit-IV / Module-IV APPLIED BIOLOGY -16 hrs.

Introduction to Industrial Microbiology: Scope of industrial microbiology; Choice of
microorganisms: screening — primary screening and secondary screening techniques.

Fermentation Technology: Fermentation equipments and its uses; Media composition,
bacteria, yeast and mold cultures, single and mixed cultures, propagation, maintenance and
evaluation of cultures, factors affecting activity of cultures. Types of fermentation process,
different types of bioreactors and biosensors. Flowcharts, selection, design of equipment
and manufacture process for the production of antibiotics (Penicillin and Tetracycline),
production of vitamins (Riboflavin, Vitamin A) and production of acids (Acetic acid, citric
acid, lactic acid).

Nanobiotechnology: Definition and methods of preparation of nanobioparticles.
Applications in drug designing and drug delivery. Nanobiosensors — Construction, uses and
applications in medical, industrial and environmental processes.
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Course Code: B.C-4.3
Name of the Course: CELL SIGNALLING AND BIOINFORMATICS
Batch: 2020-21 Batch onwards

Course Credits: 4 Total No. of Hours: 64
No. of Teaching Hours per week: 4 Hrs.

Course Learning Objectives:

a) To acquire knowledge on cell signalling, cancer, cell death and fundamentals of bioinformatics.
b) To study principles and proteins of cell signalling and communication, signal recognition.

¢) To learn intracellular signalling-regulation, protein kinases, cancer and apoptotic signalling.

d) To study fundamentals of bioinformatics, databases, data retrieval from databases and analysis.
e) To learn sequence alignment, phylogenetics, structure analysis of proteins and genome projects.

Course Outcomes: On successful completion of the course, the students will be able to

a) Explain cell signalling, cancer, cell death and fundamentals of bioinformatics and applications.
b) Describe principles and proteins of cell signalling and communication, signal recognition.

c) lllustrate intracellular signalling-regulation, protein kinases, cancer and apoptotic signalling.

d) Explain fundamentals of bioinformatics, databases, data retrieval from databases and analysis.

e) Describe sequence alignment, phylogenetics, structure analysis of proteins and genome projects.

Unit-1/ Module-I -16 hrs.
Definition of Cell Signaling, general principles of cell signaling and communication;
various forms of communication between cells; signaling process and its stages — Signal
recognition, transduction and cellular effect; Types of cell signalling — Autocrine
signalling, Direct contact signalling, Paracrine signalling, Synaptic signalling, Endocrine
(Distance) signaling.

Signal Recognition: Characteristic features of Receptor. Intra cellular - Receptors for
nitric oxide, steroid hormone receptors, and thyroid hormone; Cell surface receptors - G-
protein coupled receptors, cytokine receptors, Receptor tyrosine kinases, TGFp receptors,
Hedgehog (Hh) receptors, Wnt receptors, Notch receptors; Regulation of receptor
functions.

Signalling proteins; adaptors, activators, bifurcators, integrators and effectors. Effectors
on intracellular signalling- Adenylate cyclase, Phospholipase—C, Nitric oxide synthase,
guanylate cyclase and their activation.

Unit-11 / Module-IT -16 hrs.
Intracellular signalling: Downstream cascades of Receptor Tyrosine Kinase,
Extracellular-signal-regulated kinases (Erk), MAPK-Ras—Raf, Sos signalling pathways;
Regulation of signaling cascades, positive modulation and negative modulation.

Protein Kinases: Functional classification of protein kinases; Ca?"/calmodulin-dependent
protein kinases, CdKs, GSK, RLKs types and specificity; structure and regulation of
protein kinases and role of phosphatases. Integration of cell signalling pathways.

Cancer: Transformation of normal cell to tumor causes of cancer. Genetic rearrangements
in progenitor cells; oncogenes; tumor suppressor genes and their activation by P53 and
TGF-B; cancer and the cell cycle; benign, malignant and metastasis.




Apoptotic signaling - pro— and anti—apoptotic signaling. Role of MAP/Erk in cell death;
Regulation of apoptosis by Bcl-2; Classification, structure and functions of caspases and
their cascade in apoptosis. Preventive and therapeutic interventions for cancer.

Unit-111 / Module-II1 -16 hrs.
BIOINFORMATICS

Introduction; Definition and Scope of Bioinformatics, Inter-relationship with various
branches of life sciences.

Databases: Definition, Information generation, storage, editing and retrieval.
Classification of databases - Database management system, RDBMS, Database
management public agencies. NCBI data model, structures of EBI and Genome Net,
GenBank Sequence database.

Data Retrieval from databases and Analysis: Database search engines - Entrez and
DBGET/Link DB, SRS. Searching sequence databases by similarities criteria, FASTA,
BLAST and its variants.

Unit-1V / Module-IV -16 hrs.
Sequence alignment and database searching: Introduction, protein and nucleic acid
sequence analysis, Models of sequence analysis. Sequence comparison, Tools, approaches
and models for multiple sequence analysis.

Phylogenetic analysis: Tools and approaches for Tree building; Basic concepts and
methods of phylogenesis evaluation. Evolutionary relationships.

Structure analysis: Structural databases — PDB, MMDB; Tools and approaches for protein
structural analysis. Homology modeling and Molecular modeling. Structure viewing -
RasMol, etc.

Tools for Protein structural classification: CATH, SCOP. Protein families - protein
families and pattern data bases, protein domain families.

Genome projects: Introductory aspects. An overview of Human Genome project.
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QUESTION PAPER PATTERN
I Semester M.Sc. Examination, December, 2020
(2020-21 CBCS; New Syllabus)
BIOCHEMISTRY
20BOCAO01: Bioorganic Chemistry and Biomolecules
Time: 3 Hours Max. Marks: 70

Note: Answer Part-A, four questions from Part-B and four full questions from Part-C

PART - A
1. Answer any five of the following: (2x5=10)
a)
b)
c)
d)
e)
f)
g

PART - B
(5%4 =20)

L R

PART - C
(10x4 = 40)

10.
1.
12.

13.

fekk



QUESTION PAPER PATTERN
III Semester M.Sc. Examination; ,2021/2022
(2020-21 CBCS; New Syllabus) BIOCHEMISTRY
B.C-3.5 A/B/C/D: Clinical Biochemistry/ Biochemistry and Nutritional Health/
Biochemical Techniques/Enzymes - Biocatalysts
Time: 2 Hours Max. Marks: 40

Note: Answer Part-A, four questions from Part-B and four full questions from Part-C

PART - A
1. Answer any Five of the following: (2x5=10)
a)
b)
c)
d)
e)
f)
)
PART -B

Answer any Three of the following: (3x10=30)
2.(a)

(b) (5+5=10)
3. (a)

(b) (5+5=10)
4. (a)

(b) (5+5=10)
5.(a)

(b) (5+5=10)
6. (a)

(b) (5+5=10)
7. Write shorts notes on the following: (3+3+4=10)

(a)

(b)

(c)

(d)




SCHEME FOR PRACTICAL EXAMINATION

Scheme and Question Paper pattern

1. Write the principle and procedure that you would adopt........... 10 Marks

2. Determine/Estimate the amount of ............ present in the given Biological sample. 20 Marks

3. Laboratory Record. 5%+5 = 10 Marks

4. Viva-Voce. 5%+5 = 10 Marks
HHt#H

*5 Marks for internal assessment

53



Continuous Assessment Programme/Internal Assessment

;l(;. Continuous Assessment Programme/Internal Assessment M;ﬁ:::;m

(1) (2) 3

01 | Two Session Tests with proper record for assessment 12

02 | Assessment of Seminars with proper record 07

03 | Assessment of Assignment with proper record 06

04 | Attendance with proper record 05
TOTAL MARKS 30

<75%-0 Mark
75-80%-01 Mark
80-85%-02 Marks
85-90%-03 Marks
90-95%-04 Marks
>95%-05 Marks




QUESTION PAPER PATTERN
I Semester M.Sc. Examination, December, 2020
(2020-21 CBCS; New Syllabus)
BIOCHEMISTRY
20BOCAO01: Bioorganic Chemistry and Biomolecules
Time: 3 Hours Max. Marks: 70

Note: Answer Part-A, four questions from Part-B and four full questions from Part-C

PART - A
1. Answer any five of the following: (2x5=10)
a)
b)
c)
d)
e)
f)
g

PART - B
(5%4 =20)

L R

PART - C
(10x4 = 40)

10.
1.
12.

13.

fekk



QUESTION PAPER PATTERN
III Semester M.Sc. Examination; ,2021/2022
(2020-21 CBCS; New Syllabus) BIOCHEMISTRY
B.C-3.5 A/B/C/D: Clinical Biochemistry/ Biochemistry and Nutritional Health/
Biochemical Techniques/Enzymes - Biocatalysts
Time: 2 Hours Max. Marks: 40

Note: Answer Part-A, four questions from Part-B and four full questions from Part-C

PART - A
1. Answer any Five of the following: (2x5=10)
a)
b)
c)
d)
e)
f)
)
PART -B

Answer any Three of the following: (3x10=30)
2.(a)

(b) (5+5=10)
3. (a)

(b) (5+5=10)
4. (a)

(b) (5+5=10)
5.(a)

(b) (5+5=10)
6. (a)

(b) (5+5=10)
7. Write shorts notes on the following: (3+3+4=10)

(a)

(b)

(c)

(d)




SCHEME FOR PRACTICAL EXAMINATION

Scheme and Question Paper pattern

1. Write the principle and procedure that you would adopt........... 10 Marks

2. Determine/Estimate the amount of ............ present in the given Biological sample. 20 Marks

3. Laboratory Record. 5%+5 = 10 Marks

4. Viva-Voce. 5%+5 = 10 Marks
HHt#H

*5 Marks for internal assessment



Continuous Assessment Programme/Internal Assessment

;l(;. Continuous Assessment Programme/Internal Assessment M;;;:;{:m

(1) 2 3

01 | Two Session Tests with proper record for assessment 12

02 | Assessment of Seminars with proper record 07

03 | Assessment of Assignment with proper record 06

04 | Attendance with proper record 05
TOTAL MARKS 30

<75%-0 Mark
75-80%-01 Mark
80-85%-02 Marks
85-90%-03 Marks
90-95%-04 Marks

>95%-05 Marks




	1b113a94817258b56c6ae94836a046636d7bec2bac34452cf5fdd3c370474a15.pdf
	M.Sc. Biochemistry Syllabus-2020 - cover page.pdf (p.1)
	BOS Meeting proceedings 2020-21.pdf (p.2-3)
	M.Sc. Biochemistry Syllabus-2020 123.pdf (p.4-60)

	1b113a94817258b56c6ae94836a046636d7bec2bac34452cf5fdd3c370474a15.pdf
	1b113a94817258b56c6ae94836a046636d7bec2bac34452cf5fdd3c370474a15.pdf

