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VISION & MISSION OF THE INSTITUTE
Vision:

e To create, translate and disseminate frontiers of knowledge embedded with creativity and
Innovation for a positive transformation of emerging society.

Mission:

To nurture excellence in teaching, learning, creativity and research; translate knowledge into
practice; foster multidisciplinary research across science, medicine, engineering, technology and
humanities; incubate entrepreneurship; instill integrity and honor; inculcate scholarly leadership
towards global competence and growth beyond self in a serene, inclusive and free academic
environment.

VISION & MISSION OF THE DEPARTMENT
Vision
e To adopt viable strategies to address global socioeconomic challenges in Biotechnology.

Mission

M1: To educate and nurture socially responsible Biotechnologists who can tackle global
challenges.

M2: To build vital state-of-the-art research facilities that impart core skills to student and faculty.

M3: To Promote Entrepreneurship and startups.

M4: To collaborate with world class organizations to enhance the knowledge in Industrial and
Research activities.

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

1. Have a strong foundation in Biotechnology in order to gain competence towards active
Research and Industrial career opportunities.

2. Have a thorough practical and problem-solving skills towards sustainable developmental
goals.

3. Have confidence in technical communication skills with an extensive knowledge on sustained
career advancement.



10.

11.

12.

PROGRAM OUTCOMES (POs)

. Engineering knowledge: Apply the knowledge of mathematics, science, engineering

fundamentals, and an engineering specialization to the solution of complex engineering
problems.

Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences

Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of
the information to provide valid conclusions.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities
with an understanding of the limitations

The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to
the professional engineering practice

Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need
for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice

Individual and team work: Function effectively as an individual, and as a member or leader
in diverse teams, and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

PROGRAM SPECIFIC OUTCOMES (PSOs)
Apply knowledge and analytical abilities in Biotechnology to solve the real world problems.
Develop and implement biotechnology and allied biological sciences to meet the industrial
demands and social needs.

Impart sustainable practices in environmental and biosafety principles.
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DEPARTMENT OF BIOTECHNOLOGY

LIST OF COURSES

B. Tech - BIOTECHNOLOGY

PROGRAM CORE COURSES
Course Name | L | T | P | C
Course Code BASIC SCIENCES

1 10211BT101 Microbiology 3101013
2 10211BT102 Cell Biology 3(0(01(3
3 10211BT115 Analytical and Instrumentation Engineering 3101013
4 10211BT301 Microbiology Lab 010|211
5 10211BT302 Biochemistry Lab 010211
6 10211BT303 Cell Biology Lab 00|21
7 10211BT118 Biochemistry 3101013
GENETIC ENGINEERING / MOLECULAR BIOLOGY
8 10211BT104 Molecular Biology:Concepts and Techniques 3101013
9 10211BT105 Genetic Engineering 3101013
10 | 10211BT304 Molecular Biology & Genetic Engineering Lab 010 (2|1
CHEMICAL ENGINEERING
11 10211BT106 Chemical Reaction Engineering 3101013
12 | 10211BT107 Mass Transfer Operations in Biotechnology 3101(013
13 10211BT108 Principles of Chemical Engineering 3111014
14 | 10211BT112 Unit Operations in Biotech Industry 3101013
INDUSTRIAL BIOTECHNOLOGY
15 10211BT110 Bioprocess Engineering 3101013
16 | 10211BT111 Downstream Processing 3101013
17 | 10211BT113 Metabolic Engineering 3101013
18 | 10211BT114 Green Biotechnology & Pollution Abatement 2101(0]2
19 | 10211BT117 Plant and Animal Biotechnology 3101013
20 | 10211BT305 Bioprocess Engineering Lab 010 2]1
21 10211BT306 Downstream Processing Lab 010|211
PHARMACEUTICAL & MEDICAL BIOTECHNOLOGY
22 | 10211BT202 Bioinformatics 210 |2
23 | 10211BT116 Immunology and Immunotechnology 31010
24 | 10211BT307 Immunology Lab 01012

TOTAL 58

PROGRAM ELECTIVE COURSES

INDUSTRIAL DOMAIN
1 10212BT101 Fluid Mechanics and Transport phenomena 310 (0 |3
2 | 10212BT102 Bioenergy 310 (0 |3
3 | 10212BT103 Food Processing Technology 310 (0 |3
4 | 10212BT104 Agricultural Biotechnology 310 (0 |3
5 | 10212BT105 Algal Biotechnology 310 (0 |3
6 | 10212BT106 Nanobiotechnology and application 310 (0 |3
7 | 10212BT107 Fermentation Technology 310 (0 |3
8 | 10212BT108 Protein Engineering 310 (0 |3
9 | 10212BT109 Process Instrumentation and dynamic control 310 (0 |3




10 | 10212BT110 Bioreactor design and Instrumentation control 310 (0 |3
11 ] 10212BT111 Valorisation 310 (0 |3
12 | 10212BT112 Environmental Biotechnology 310 (0 |3
13 | 10212BT113 Enzyme technology and Biotransformation 310 (0 |3
14 | 10212BT114 Synthetic Biology 310 (0 |3
MEDICAL DOMAIN
15 | 10212BT115 Cancer Biology 310 (0 |3
16 | 10212BT116 Molecular Pathogenesis 310 (0 |3
17 | 10212BT117 Biopharmaceutical Technology 310 (0 |3
18 | 10212BT118 Stem cell Technology 310 (0 |3
19 | 10212BT119 Biosensor and Instrumentation 310 (0 |3
20 | 10212BT120 Biomaterials 310 (0 |3
21 | 10212BT121 Biochips and Microarray technologies 310 (0 |3
22 | 10212BT122 Plant Biotechnology 310 (0 |3
23 | 10212BT123 Animal Biotechnology 310 (0 |3
24 | 10212BT124 Tissue Engineering 310 (0 |3
25 | 10212BT125 Herbal and Phytochemical Engineering 310 (0 |3
26 | 10212BT126 Medical Genomics and Proteomics 310 (0 |3
27 | 10212BT127 Cellular Engineering 310 (0 |3
28 | 10212BT128 Bioprinting 310 (0 |3
29 | 10212BT129 Augmented Reality & Virtual Reality 310 (0 |3
30 | 10212BT130 Precision Agricultural Biotechnology 310 (0 |3
31 | 10212BT143 Computational Biology: Techniques and Application 210 |2 |3
32 | 10212BT144 Advanced Biochemistry 310 (0 |3
FOOD BIOTECHNOLOGY DOMAIN
33 | 10212BT131 Principles of Functional Food and Applications 310 0 |3
34 | 10212BT132 Nutraceuticals 310 0 |3
35| 10212BT133 Food Preservation and Packaging Technologies 310 0 |3
36 | 10212BT134 Marine Biotechnology and Aquaculture 310 0 |3
37 | 10212BT135 Food Safety, Quality and Regulation 310 0 |3
38 | 10212BT136 Storage Engineering 310 0 |3
INDEPENDENT LEARNING
39 | 10214BT501 Community service project 010 2 |1
40 | 10214BT601 Minor Project I 00 2
41 | 10214BT602 Minor Project I1 00 2
42 | 10214BT701 Major Project 0]0 1819
OPEN ELECTIVE COURSES
1\?(;. Course Code Course Name L|T| P C
1 10213BT101 | Biochips 31010 |3
2 10213BT102 | Biosensors 3101 0 |3
3 10213BT103 | Biomaterials Engineering 310 0 |3
4 10213BT104 | Bio-Inspired Design: Principles and Practice 3100 |3
5 10213BT105 | Engineering Advances i1n Food Preservation 310 0 |3




Specializations:
a. Food and Precision Agriculture

S.No | Course Code Course Name L |T|P |C
1 10212BT131 Principles of Functional Food and Applications 310 (0 |3
2 10212BT135 Food Safety, Quality and Regulation 310 (0 |3
3 10212BT133 Food Preservation, Packaging Technologies 310 (0 |3
4 10212BT132 Nutraceuticals 310 (0 |3
5 10212BT130 Precision Agricultural Biotechnology 310 (0 |3
6 10212BT104 Agricultural Biotechnology 310 (0 |3
b. Regenerative Medicine, Health Diagnostics and Disease control
S.No | Course Code Course Name L|T|P |C
1 10212BT117 Biopharmaceutical Technology 310 (0 |3
2 10212BT125 Herbal and Phytochemical Engineering 310 (0 |3
3 10212BT115 Cancer Biology 310 (0 |3
4 10212BT118 Stem Cell Technology 310 1(0 (3
5 10212BT126 Medical Genomics and Proteomics 310 (0 |3
6 10212BT116 Molecular Pathogenesis 310 (0 |3
Minor in Bioprocess control and devices
S.No | Course Code Course Name L C
1 10213BT107 Bioprocess Control components 310 (0 |3
2 10213BT108 Advanced Analytical and Instrumentation bioprocess 3101013
applications
3 10213BT109 Biosensors 310 (0 |3
4 10213BT110 Biochips 31010 |3
5 10213BT111 Biomaterials 310 (0 |3
6 10213BT112 Computational applications in Bioprocess 310 (0 |3
Honors in Bioengineering
S.No Course Code Course Name L |T |P C
1 10212BT137 Instrumentation and Process Control 3 /0 (0 |3
2 10212BT138 Biomolecular Modelling 3]0 [0 |3
3 10212BT139 Biomechanics 3 /0 (0 |3
4 10212BT140 Bionanotechnology 3 /0 (0 |3
5 10212BT141 Biochemical Engineering 3 /0 (0 |3
6 10212BT142 OMICS Technologies 3 10 (0 |3




PROGRAM CORE COURSES
BASIC SCIENCES



Course Code

Course Title

10211BT101

MICROBIOLOGY

Course Category

Program Core

Preamble

techniques used in Microbiology.

This course introduces the Biotechnology student to the concepts and

Prerequisite Courses

NIL

Course . . .
Outcomes Upon successful completion of the course, students will be able to:
Knowledge Level
CO Nos. Course Outcomes (Based on revised
Bloom’s Taxonomy)
Understand the concepts of microbiology and the basic
COol . . . . K2
methods to identify micro organisms
CcOo2 Explam the diversity of different micro-organisms with their K2
life cycles
Identify the appropriate culture techniques for growing
COo3 . . . . K3
different microbial species
[Nlustrate and apply the principles of physical and chemical
CO4 . . K3
methods to control the growth of micro organisms
CO5 Make use of Microbes on bio- products and bio K3
mineralization
Correlation of COs with POs:
Program
Programme Outcomes (POs) Specific
CO Nos. Course Outcomes Outcomes
(PSOs)
1(2/3|4(5(6|7 8910|1112 1 |2 3
Understand the
concepts of micro
CO1 |biology and the basicc H{M |M | M H{M|M|M
methods to identify
micro organisms
Explain the diversity of]
Cco2 d1ffer?nt __micro- alim!iLlL
organisms with their
life cycles
Identify the appropriate
COo3 cultur.e techmql%es for M 0 LM
growing different
microbial species




[lustrate and apply the
principles of physical
CO4 |and chemical methodss H| H | H | M M L H|H|H|H
to control the growth of]
micro organisms

Make use of Microbes
COS5 |onbio- productsandbioo M|M |H |[M |H |[M | H M|H|H|H|H
mineralization

H — High; M- Medium; L- Low

Course Content:

UNIT I INTRODUCTION 9 hours

History of Microbiology, Basics of Microbial existence, Classification, Nomenclature and
Identification of microorganisms, Microscopic examination of microorganisms, light and
electron microscopy; principles of different staining methods such as Gram staining, acid fast

staining, capsular staining, flagellar staining, fungal staining.

MICROBIAL STRUCTURE AND
UNIT IT MULTIPLICATION s

Colony morphology and arrangement of bacterial cells; Structure and multiplication of bacteria,
viruses, algae and fungi. Special mention of life history of Actinomycetes, Yeast, Mycoplasma,

Bacteriophage (Lytic, Lysogenic cycle).

UNIT III | MICROBIAL NUTRITION AND GROWTH 9 hours

Nutritional classification of microorganisms based on carbon, energy and electron sources and
different media used for bacterial culture (defined, complex, selective, differential, enriched);
Definition of growth, balanced and unbalanced growth, growth curve and different methods to
quantify bacterial growth:(counting chamber, viable count method, counting without

equipment), pure culture techniques (spread plate, streak plate) and preservation methods.

UNITIV | CONTROL OF MICROORGANISMS 9 hours

Host-microbe interactions, clinically important microorganisms; Methods of Sterilization and
Disinfection — Physical and chemical control of microorganisms; anti-bacterial, anti-fungal and

anti-viral agents, mode of action of antibiotics and its resistance.

INDUSTRIAL AND ENVIRONMENTAL
UNITV MICROBIOLOGY 9 hours

Introduction to Industrial Microbiology - primary and secondary metabolites their applications,
industrial use of microbes (production of penicillin, alcohol &vitamin B12; Microbial ecology,

Microbial leaching of mineral ores, Biogas, Biofertilizers, Biopesticides and Bioremediation.




LEARNING RESOURCES

1.
2.

Pelczar M.J., “Microbiology”, 5"Edition, Tata McGraw-Hill, 2001.

Prescott L.M., Harley J.P.and Klein D.A., “Microbiology”, 4"Edition, Wm.
Brown Publishers, 2010.

E(e));:( s 3. Ananthanarayanan R and Jayaram PanikerC.K., “Textbook
Microbiology”,10"Edition, Orient Longman, 2017.
4. Talaron K., Talaron A., Casita, Pelczar and Reid, ‘“Foundations
Microbiology”, W.C. Brown Publishers, 1993.
1. Casida L.E., “Industrial Microbiology”, New Age International, 1968.
Reference 2. Schlegel H.G., “General Microbiology”, 7"Edition, Cambridge University
Books Press, 1993.
3. Tortora J., Funke R. and Case L, “Microbiology an Introduction”, 3™ Edition,
Benjamin/Cummings publishing, 1989.
https://www.youtube.com/watch?v=cQuX8tfwlY A
https://www.youtube.com/watch?v=gV{9D-fcbU4
Reference _
videos https://www.youtube.com/watch?v=8 AhDxAQaDOA
https://www.youtube.com/watch?v=9sLN1tGRvyc
https://www.youtube.com/watch?v=Q0GXGWBmVsA
g;{g;ﬂ ce https://nptel.ac.in/courses/102103015
1. Badar, R. A., Carmona, J. L., Collantes, J. G., Lojo, D. R., Ocampo, S. M.,
Ursua, R. L., & Bercede, D. H. (2022). Staining capability of plant extracts
for the identification of gram-positive and gram-negative bacteria: A
systematic review. Asian Journal of Biological and Life Sciences, 11(2), 277.
2. Kaminski, B., & Paczesny, J. (2024). Bacteriophage Challenges in Industrial
Reference Processes: A Historical Unveiling and Future Outlook. Pathogens, 13(2),
research/ 152.
review 3. Figueroa-Bossi, N., Balbontin, R., & Bossi, L. (2022). Basic bacteriological
articles routines. Cold Spring Harbor Protocols, 2022(10), pdb-prot107849.

Mancuso, G., Midiri, A., Gerace, E., & Biondo, C. (2021). Bacterial antibiotic
resistance: The most critical pathogens. Pathogens, 10(10), 1310.
De Simeis, D., & Serra, S. (2021). Actinomycetes: A never-ending source of

bioactive compounds - An overview on antibiotics production.
Antibiotics, 10(5), 483.




Course Code

Course Title

10211BT102

CELL BIOLOGY 3

Course Category

Program Core

Preamble

their interactions.

This course enables comprehension of cellular structure and

Prerequisite Courses

10210BM101 — Biology for engineerings

Course . . .
Outcomes Upon successful completion of the course, students will be able to:
Knowledge Level
CO Nos. Course Outcomes (Based on revised
Bloom’s Taxonomy)
CO1 Understand basics of cell structure and organelle function K2
Demonstrate the cellular transport mechanisms, signaling
CcOo2 . . K2
models and its functions
CO3 Il.lustr?te the significant of different hormones and its K
signaling models.
co4 Make use f)f signal transduction pathways in cells and their K3
receptor kinase.
Apply the cell culturing methods to maintain the cell lines
CO5 . . . K3
for specific metabolite production.
Correlation of COs with POs:
Program
Programme Outcomes (POs) Specific
CO Nos. Course Outcomes Outcomes
(PSOs)
1(2/3|4(5(6|78{9(10/11|12|1 |23
Understand basics of]
CO1 |cell structure and|H|H H M
organelle function
Demonstrate the
Cco2 cellular‘ . transport oM
mechanisms in and out
of the cell
[lustrate the significant
CO3 |of receptors and its H M
signaling models.
Make use of signal
transduction pathways
co4 |. . H|H H|H|H
in cells and their
receptor kinase




Apply the cell culturing
CO5 metho.ds to maintain jche il u Hlo ululalum
cell lines for specific

metabolite production.

H — High; M- Medium; L- Low

Course Content:

UNIT I CELL STRUCTURE AND FUNCTION OF THE 9 hours
ORGANELLES

Structure of Prokaryotic and Eukaryotic cells and brief on their organelles, principles of
membrane organization, membrane proteins, extra cellular matrix, cytoskeleton structures, cell
junction and cell adhesions, types of cell division, mitosis & meiosis, cell cycle and molecules

that control cell cycle.

UNIT II TRANSPORT ACROSS BIO MEMBRANES 9 hours

Osmosis and reverse osmosis, Passive & active transport, permeases, sodium potassium
pump,Ca2+ ATPase pumps, voltage and ligand gated channels, lysosomal and vacuolar
membrane ATP dependent proton pumps, Principles of Patch-Clamp experiment to study ion-
channels activity; Co- transport - symport, antiport, Transport vesicles involved in Endocytosis

and exocytosis. Entry of virus and toxins into cells.

UNIT III | RECEPTORS AND MODES OF CELL SIGNALLING 9 hours

Cytosolic, nuclear and membrane bound receptors with examples, autocrine, paracrine and

endocrine modes of action, quantification and characterization of receptors.

UNIT IV SIGNAL TRANSDUCTION 9 hours

Signal amplification, role of secondary messengers- cyclic AMP, inositol tri phosphates and
cyclic GMP; G proteins - role in signal transduction, calcium ion flux and its role in cell
signaling, role of protein kinases - serine — threonine kinases, tumor necrosis factor receptor

families.

UNIT V BASICS OF CELL CULTURE 9 hours

Cell line, generation of cell lines, maintenance of stock cells, characterization of
cells,morphological analysis techniques in cell culture, primary cultures, contamination,
differentiation, three dimensional cultures, role of matrix in cell growth; Cell viability studies:

using tetrazolium salts, LDH release, Tryphan blue exclusion, etc.

LEARNING RESOURCES

Text 1. Darnell J, Lodish H, Baltimore D, “Molecular Cell Biology”, W.H.Freeman,;
Books 8™ Edition,2016.




. Cooper G.M. and Hansman R.E., “The Cell: A Molecular Approach”, 4™

Edition, ASM Press, 2007.

. Alberts Bruce et al., “Molecular Biology of the Cell”, 4™ Edition, Garland

Science (Taylors Francis), 2002.

Sadava, D.E. “Cell Biology: Organelle Structure and Funtion”,
PanimaPublishing, 2004.

Rastogi, S.C. “Cell Biology” 2nd Edition, New Age International, 2002.

Becker W.M. et al., “The World of the Cell”, Vth Edition, Pearson Education,
2003.

Reference | 2. Campbell N.A., Receel.B. and Simon E.J., “Essential Biology”, IlIrd Edition,
Books Pearson International, 2007.
3. Alberts Bruce et al., “Essential Cell Biology”, IInd Edition, Garland Press
(Taylor & Francis), 2004.
https://www.youtube.com/watch?v=RQ-SMCmWB1s
https://www.youtube.com/watch?v=ulut0oVWCEg
‘lfliec:lt;e;‘sence https://www.youtube.com/watch?v=vjFes5107c0
https://www.youtube.com/watch?v=J7LGmFgW44c¢c
https://www.youtube.com/watch?v=RpDke-Sadzo
g;{;gﬂ ce https://archive.nptel.ac.in/courses/102/103/102103012/
1. Oh, M. H., Honey, S. H., & Tax, F. E. (2020). The control of cell expansion,
cell division, and vascular development by brassinosteroids: a historical
perspective. International Journal of Molecular Sciences, 21(5), 1743.
2. McGivern, J. G., & Ding, M. (2020). Ion channels and relevant drug
screening approaches. SLAS DISCOVERY: Advancing the Science of Drug
Reference Discovery, 25(5), 413-419.
research/ | 3. Zhao, Y. G., & Zhang, H. (2020). Phase separation in membrane biology: the
review interplay between membrane-bound organelles and membraneless
articles condensates. Developmental Cell, 55(1), 30-44.

Kanneganti, T. D. (2020). Intracellular innate immune receptors: Life inside
the cell. Immunological reviews, 297(1), 5.

Deng, B., Zhao, Z., Kong, W., Han, C., Shen, X., & Zhou, C. (2022).
Biological role of matrix stiffness in tumor growth and treatment. Journal of
translational medicine, 20(1), 540.




Course Code

Course Title

10211BT115

ANALYTICAL AND
INSTRUMENTATION ENGINEERING

Course Category

Program Core

To study various analytical techniques and instrumentation involved

Preamble in identifying the physical and chemical makeup or characteristics of
a particular sample.
Prerequisite Courses | N/L

Course . . .
Outcomes Upon successful completion of the course, students will be able to:
Knowledge Level
CO Nos. Course Outcomes (Based on revised
Bloom’s Taxonomy)
Comprehend the basic principles of general instrumentation
CO1 o K2
and application
[llustrate and interpret the molecular  structural of
CO2 . ) K2
biomolecules using molecular spectrometry
[ustrate and interpret the structural properties using
CO3 ; K2
magnetic resonance spectroscopy and mass spectrometry
Demonstrate the basic science and working principles of
CO4 different chromatographic techniques (Normal phase and K2
Reverse phase).
Comprehend the basic principles and applications of
CO5 . K2
electrophoresis method
Correlation of COs with POs:
Program
Programme Outcomes (POs) Oslﬁif)llgces
CO Nos. Course Outcomes (PSOs)
1/2(3(4|5/6|7(8/9|10(11]12 1|23
Comprehend the basic
principles of general
col instrumentation and HIM M H
application
Illustrate and interpret
the molecular
CO2 |structural off H| H M | H H|H L
biomolecules using
molecular spectrometry
Illustrate and interpret
the structural properties
CO3 |using magnetic H|L M| M| M
resonance spectroscopy
and mass spectrometry




Demonstrate the basic
science and working
principles of different
CO4 |chromatographic H HH HHHH H|{ M| M|L
techniques (Normal
phase and Reverse
phase).

Comprehend the basic
principles and
applications of electro
phoresis method

CO5

H - High; M- Medium; L- Low

Course Content:

UNIT I INTRODUCTION TO SPECTROMETRY 9 hours

Properties of electromagnetic radiation—wave properties—components of optical instruments—
Sources of radiation wavelength selectors—sample containers —  radiation transducers-
Signal process and read outs — signal to noise ratio — sources of noise, Enhancement of signal

to noise- types of optical instruments — Principle of Fourier Transform optical Measurements.

UNIT 1I MOLECULAR SPECTROSCOPY 9 hours

Molecular absorption spectrometry — Measurement of Transmittance and Absorbance—Beer-
lambert’s law — Instrumentation —Applications ——Theory of fluorescence and
Phosphorescence — Instrumentation — Applications — Theory of Infrared absorption
spectrometry — IR instrumentation — Applications — Theory of Raman spectroscopy —

Instrumentation — applications.

UNIT I MAGNETIC RESONANCE SPECTROSCOPY AND 9 hours
MASS SPECTROMETRY

Theory of NMR — environmental effects on NMR spectra — chemical shift- NMR spectrometers.
Molecular mass spectra — lon sources — Mass spectrometer — Electron paramagnetic

resonance —g values — Types of Mass spectrometer- instrumentation and applications.

UNIT IV CHROMATOGRAPHY 9 hours

General description of chromatography — Band broadening and optimization of column
performance - Principles of TLC and Column chromatography —Partition chromatography —
Adsorption chromatography — Ion exchange chromatography -size exclusion chromatography-

Affinity chromatography- GC and HPLC.

UNIT V ELECTROPHORESIS 9 hours

General principle of electrophoresis, support media (agarose and polyacrylamide gels),

electrophoresis of proteins by SDS-PAGE, native PAGE, gradient gels, isoelectric focusing,




two dimensional PAGE, electrophoresis of nucleic acids using agarose gel, capillary

electrophoresis.
LEARNING RESOURCES
1. Skoog D.A. F., James Holler and StankyR.Crouch, “Instrumental Methods
of Analysis”, Cengage Learning, 2007.
2. Willard Hobart, et al., “Instrumental Methods of Analysis”, 7th Edition,
Text Books CBS, 1986.
3. Braun, Robert D, “Introduction to Instrumental Analysis”, Pharma Book
Syndicate, 1987.
4. Ewing G.W., “Instrumental Methods of Chemical Analysis”, 5th Edition,
McGraw- Hill, 1985.
1. Sharma B.K., “Instrumental Methods of Chemical Analysis: Analytical
Reference Chemistry”, Goel Publishing House, 1972.
Books 2. Haven Mary C., etal., “Laboratory Instrumentation”, 4®™Edition, John

Wiley, 1995.

https://youtu.be/spUNpyF58BY

https://youtu.be/Oiuk FtC8E04

‘l}iflf:J:nce https://youtu.be/cJ9vweOnvbg
https://youtu.be/8QOVIIbhEmM
https://youtu.be/dI105-g3LXY
g;f]e,lgﬂ ce https://nptel.ac.in/courses/103108100
1. Hemath, M., Mavinkere Rangappa, S., Kushvaha, V., Dhakal, H. N., &
Siengchin, S. (2020). A comprehensive review on mechanical,
electromagnetic radiation shielding, and thermal conductivity of
fibers/inorganic fillers reinforced hybrid polymer composites. Polymer
Composites, 41(10), 3940-3965.
2. Pérez-Jiménez, A. 1., Lyu, D., Lu, Z., Liu, G., & Ren, B. (2020). Surface-
enhanced Raman spectroscopy: benefits, trade-offs and future
Reference developments. Chemical science, 11(18), 4563-4577.
research/ 3. Ziillig, T., & Kofeler, H. C. (2021). High resolution mass spectrometry in
review lipidomics. Mass spectrometry reviews, 40(3), 162-176.
articles 4. Murisier, A., Duivelshof, B. L., Fekete, S., Bourquin, J., Schmudlach, A.,
Lauber, M. A., ... & D'Atri, V. (2021). Towards a simple on-line coupling
of ion exchange chromatography and native mass spectrometry for the
detailed  characterization of monoclonal antibodies. Journal of
Chromatography A, 1655, 462499.
5. Dao, T. T., Truong, D. D., Duong, L. N., Nguyen, N. N., & Nguyen, H. D.

(2023). Preparation of Bacillus subtilis cell samples and generation of an
SDS-PAGE. BioTechniques, 74(3), 123-129.




Course Code Course Title L T P C

10211BT301 MICROBIOLOGY LABORATORY | 0 0 2 1
Course Category Program Core
To learn and understand the principles behind the qualitative and
Preamble o L. .
quantitative estimation of biomolecules.
Prerequisite Courses NIL
Course . . )
Outcomes Upon successful completion of the course, students will be able to.
Knowledge Level
CO Nos. Course Outcomes (Based on revised

Bloom’s Taxonomy)

Demonstrate the safety regulations followed in the

CO1 laboratory, handling of equipment and sterilization K2, S3
techniques.
Demonstrate the types of nutrient broth medium and
CO2 identify techniques used for isolation and preservation of K3, S3
microorganisms.
CcO3 [lustrate the working principles of microscopy and K4. S3
distinguish the morphology and type of microbes. ’
CO4 Exqrr}lne the effect of disinfectants and antimicrobial K4, $4
activity.
CO5 Es‘qmate the‘ spec1ﬁc growth ‘rate of bacterial species in K5, $4
various physiochemical conditions.
Correlation of COs with POs:
Program
Programme Outcomes (POs) OS pecific
CO Nos. Course Outcomes utcomes
(PSOs)

1/2(3(4(5(6/78/9|10|11 12|12 |3

Demonstrate the safety
regulations followed in
the laboratory,
handling of equipment
and sterilization
techniques.

COl

Demonstrate the types
of nutrient broth
medium and identify
CcO2 techniquesusedfor M|{M|H|L M|M|M|LIM(M| - M |H|H|H
isolation and
preservation of
microorganisms.




[lustrate the working
principles of micro

CO3 | scopy and distinguish | HH M| M| M| HM|L|MM|H| - | M| M |M|M

the morphology and
type of microbes.

CO4

Examine the effect of
disinfectants and M IH M|H|HIM|HIM(M|H| - M|M|H|M
antimicrobial activity.

Estimate the specific
growth rate of bacterial

CO5 speciesinvarious |H/H/H|H M|M|M|L|{M|{M| - |M|M|H|H

physiochemical

conditions.

H — High; M- Medium; L- Low

LIST OF EXPERIMENTS:

1. Laboratory safety and sterilization techniques.
2. Culture Media-Types and Use; Preparation of Nutrient broth and agar

3. Culture Techniques, Isolation and Preservation of Cultures- Broth: flask, test tubes; Solid:
Pour plates, streak plates, slants, stabs.

e R

Quantification of Microbes: Sampling and Serial Dilution; Bacterial count in Soil — TVC.
Staining techniques — Simple and Gram’s staining.

Effect of Disinfectants- Phenol Coefficient.

Antibiotic Sensitivity Assay.

Growth Curve in Bacteria and Yeast.

Effect of pH, Temperature, UV radiation on Growth Bacteria.

10 Biochemical test for identification of E.coli, Bacillus.

LEARNING RESOURCES

Reference
Books

1. Cappuccino J.G. and Sherman N., “Microbiology: A Laboratory Manual”,
4™Edition, Addison-Wesley, 1999.

2. Collee J.G.,et al, “Mackie & McCartney Practical Medical Microbiology”
4™Edition,Churchill Livingstone, 1996.

Virtual Lab

https://bio.libretexts.org/Courses/North_Carolina_State University/MB352 G
eneral_Microbiology Laboratory 2021 (Lee)/01%3A_Laboratory Safety/1.0
1%3A_Safety Procedures_for the Microbiology Laboratory

https://bio.libretexts.org/Courses/North_Carolina_State University/MB352 G
eneral Microbiology Laboratory 2021 (Lee)/02%3A_Cultivation_of Microb
es/2.04%3A Lab Procedures- Prepare solid media Aseptic Technique T-
streaking

https://vlab.amrita.edu/?sub=3&brch=73~=213&cnt=2
https://bio.libretexts.org/Courses/North Carolina_State University/MB352 G
eneral Microbiology Laboratory 2021 (Lee)/05%3A_ Enumeration of Bacte
ria/5.03%3A Lab Procedures- Viable Plate count




https://bio.libretexts.org/Learning_Objects/Laboratory Experiments/Microbiol
ogy Labs/Book%3A General Microbiology Lab Manual (Pakpour and Ho
rgan)/Lab_03%3A_Simple Negative and Gram_Stain
https://bio.libretexts.org/Bookshelves/Microbiology/Microbiology (OpenStax)
/13%3A_Control of Microbial Growth/13.04%3A Testing the
Effectiveness_of Antiseptics_and_Disinfectants
https://medlineplus.gov/lab-tests/antibiotic-sensitivity-test/
https://bio.libretexts.org/Bookshelves/Microbiology/Microbiology (Bruslind)/
09%3A_ Microbial Growth

https://bio.libretexts.org/Courses/Manchester Community College (MCC)/Re
mix_of Openstax %3AMicrobiology by Parker Schneegurt et al/08%3A
Microbial Growth/8.03%3A The Effects of pH on Microbial Growth
https://bio.libretexts.org/Courses/North _Carolina_State University/MB352 G
eneral Microbiology Laboratory 2021 (Lee)/07%3A_Microbial
Metabolism/7.01%3A_Introduction_to Biochemi cal Tests Part




Course Code Course Title L T P C

10211BT302 BIOCHEMISTRY LABORATORY 0 0 2 1
Course Category Program Core
Preamble To learn and understand the principles behind the qualitative and

quantitative estimation of biomolecules.

Prerequisite Courses | /02/0CHI102 — Biochemistry

Course , ,
Outcomes Upon successful completion of the course, students will be able to:
Knowledge Level
CO Nos. Course Outcomes (Based on revised
Bloom’s Taxonomy)
CO1 Comprehend the protocol for preparation of weak buffers. K2, S3
[Nlustrate the concentration of carbohydrates and amino acids
CcO2 o o K2, 83
by qualitative and quantitative method
CO3 Analyse prqtem concentration in aqueous solution by using K4, S4
spectroscopic methods.
CO4 Analyse and identify the biomolecules using chromatographic K4, S4
methods.
COs5 Evaluate the activity of enzymes for different substrates K5, S5
Correlation of COs with POs:
Program
Programme Outcomes (POs) Specific
CO Nos. Course Outcomes Outcomes
(PSOs)
1(2,3(4/5(6/7|8/9(10|11|12|1 |23
Comprehend the
COl1 |protocol for preparationf H{ M | M |M |H| - | - [HM|M| - |[ M| H|M|M
of weak buffers.
[Mlustrate the
concentration of carbo
CO2 |hydrates and aminooM|H H/ M H/M|- MM|H| - | M|M|H|H

acids by qualitative and
quantitative method

Analyse protein
concentration in
CO3 |aqueous solution by HHH M| H/ H|M|- MM|H| - | M|H|HM
using spectroscopic
methods.

Analyse and identify
the biomolecules using
chromatographic
methods.

CO4




COS5 | enzymes for different M| H M| H H M| M|HM|M| - |[M|M|H||M

Evaluate the activity of

substrates

H — High; M- Medium; L- Low

Course Content:

LIST OF EXPERIMENTS:

1.
2.

o N S

pH measurements and buffer preparation.

Qualitative tests for carbohydrates — distinguishing reducing from non-reducing sugars and
keto from aldo sugars.

Quantitative method for amino acid estimation using ninhydrin — distinguishing amino from
imino acid.

Quantification of sugars (Anthrone method).

Protein estimation by Biuret and Lowry’s methods.

Estimation of Lipids by Zak’s method.

Determination of saponification number of lipids.

Separation of amino acids — Thin layer chromatography.

Quantification of nucleic acids using spectrophotometer.

10 Estimate enzyme activity of alpha-amylase.

LEARNING RESOURCES
Text Books
1. GuptaR.C.,and Bhargavan S., “Practical Biochemistry”, 5 Edition, CBS
Reference Publishers and Distributors Pvt., Ltd., 2013.
Books 2. David T. Plummer., “Introduction of Practical Biochemistry”, 2" Edition,

Mc Graw Hill, 1978.

https://chem.libretexts.org/Ancillary Materials/Laboratory Experiments/We
t Lab_ Experiments/General Chemistry Labs/Online_ Chemistry Lab Man
ual/Chem 12 Experiments/05%3A pH Measurement and Its Application
s_(Experiment)
https://biotech01.vlabs.ac.in/exp/analysis-of-carbohydrates/pretest.html
https://vlab.amrita.edu/?sub=3&brch=63&sim=156&cnt=1

https://www.studocu.com/in/document/k-1-deemed-to-be-
university/biology/5-quantitative-analysis-of-carbohydrates-by-anthrone-

Virtual Lab method/75541219

https://vlab.amrita.edu/?sub=3&brch=64&sim=1087&cnt=1
https://biotech01.vlabs.ac.in/exp/saponification-value-fats-oils/theory.html

https://biotech01.vlabs.ac.in/exp/saponification-value-fats-
oils/procedure.html

https://vlab.amrita.edu/?sub=3&brch=63&sim=154&cnt=1
https://biomodel.uah.es/en/lab/
https://vlab.amrita.edu/?sub=3&brch=64&sim=1342&cnt=1




Course Code Course Title T C
10211BT303 CELL BIOLOGY LABORATORY 0 0 2 1
Course Category Program Core
Preamble T 0 understand and practice the different techniques used in Cell
Biology.
Prerequisite Courses NIL
Course . . )
Outcomes Upon successful completion of the course, students will be able to.
Knowledge Level
CO Nos. Course Outcomes (Based on revised
Bloom’s Taxonomy)
Demonstrate the safety regulations followed in the
CO1 laboratory, handling of equipment and sterilization K2, S3
techniques.
Mlustrate the working principles of phase contrast and
CO2 fluorescent microscopy to identify the cellular K2, S3
components.
CcO3 Make use of staining methods to analyses the plant cells K2, $4
and blood cells
CO4 Identlfy and d1st1ngqlsh cellular components and K3, $4
biomolecules by separation process
CO5 Anal}_/se and gvaluate the number of live cells and dead K3, S5
cells in bacterial sample
Correlation of COs with POs:
Program
Programme Outcomes (POs) Specific
CO Nos. Course Outcomes Outcomes
(PSOs)
1(2|3(4|5|6|7|8/9|10{11 12| 1|2 3
Demonstrate the safety
regulations followed in
CO1 [the laboratory, handling M| L | - | - | H{HM|{HM|{M|L |H|H HL| -
of equipment and
sterilization techniques.
[lustrate the working
principles of phase
cop [contrastand fluorescent) yy |y |\ | v | | M| - |M|M|H| - | M| H|H|M
microscopy to identify
the cellular
components.
Make use of staining
CO3 methods to analyses the Ml IMmIvlalml - ImiMla !l - ImIMmlE M
plant cells and blood
cells




Identify and distinguish
cellular ~ components

CO4 . HIHI M|HIHIM[M(IHIM|M| - M| H
and biomolecules by
separation process
Analyse and evaluate
the number of live cells
COs5 HIHI M| M|HIM|[ MIHM|{M| - M| H|HWM

and dead cells in
bacterial sample

H - High; M- Medium; L- Low

Course Content:

LIST OF EXPERIMENTS:

1. Principles of microscopy, phase contrast and fluorescent microscopy.
2. Identification of given plant, animal and bacterial cells and theirs components

bymicroscopy.

Identification of cells in a blood smear using Leishman stain.

Giemsa staining.

Haemotoxylin Eosin Staining.

Osmosis and Tonicity.

Tryphan Blue Assay

Separation and identification of peripheral Blood mononuclear cells from blood.
Isolation of chloroplasts from spinach leaves

S O

10. Staining for different stages of mitosis in A//ium cepa (Onion).

LEARNING RESOURCES

Reference Books

1. Rickwood D. and Harris J.R., “Cell Biology: Essential Techniques”,
John Wiley, 1996

Virtual Lab

https://openstax.org/books/microbiology/pages/2-3-instruments-of-
microscopy

https://www.labster.com/simulations/cell-structure
https://myhematology.com/red-blood-cells/leishman-stain/

https://www.merckmillipore.com/IN/en/ivd-oem-materials-and-
reagents/learning-center/giemsa-
solution/r2ab.qB.aBwAAAFOgmS81ISAJ,nav

https://www.learnsci.com/resources/haematoxylin-eosin-h-e-stain-lab-
simulation

https://www.studocu.com/en-us/document/anne-arundel-community-
college/fundamentals-of-biology-lab/lab-5-virtual-lab-tonicity-in-red-
blood-cells/20723329

https://vlab.amrita.edu/?sub=3&brch=188&sim=336&cnt=5
https://www.stemcell.com/cell-separation/isolate-cells-from-blood
https://vlab.amrita.edu/?sub=3&brch=187&sim=878&cnt=2
https://www.vlab.andcollege.du.ac.in/bioSc/zoology/mitosis/mitosis.html




Course Code Course Title

10211BT118 BIOCHEMISTRY 3 0| 0 3

Course Category Program Core

To understand the chemistry behind the biomolecules and its

Preamble production pathways.

Prerequisite Courses | NI/L

Course . . .
Outcomes Upon successful completion of the course, students will be able to:
Knowledge Level
CO Nos. Course Outcomes (Based on revised
Bloom’s Taxonomy)
CcOl1 Identification of metabolic pathways and its K2

thermodynamic principles

Describe the structure and metabolism of nucleic acids and
CO2 . . K3
amino acids

Outline the different aspects of nucleic acid and lipids

Co3 metabolism

K3

CO4 Utilize the other biomolecules such as vitamins and K3
coenzymes and its importance.

Develop drugs for hormone deficiencies related various

CO3 diseases and disorders. K3
Correlation of COs with POs:

Program

Programme Outcomes (POs) Specific
CO Nos. Course Outcomes Outcomes

(PSOs)

1(2/3|4(5/6|7|8/9(10|11(12|1 |23
Identification of]

metabolic pathways
and its thermodynamic
principles

CO2 M| H M M M|M|L|L

Describe the structure
and metabolism of]

CO3 . . . |IM|H MM M|{M|L|L
nucleic acids and amino
acids
Outline the different

CO4 |aspects of nucleic acid| M | H MM M|{M|L|L

and lipids metabolism

Utilize the other
biomolecules such as
CO4 |vitamins and H{ M | M L H|M
coenzymes and its
importance.




Develop drugs for
CO5 hormone ‘deﬁqenmes Mlalalvla M MIMIElL
related various diseases

and disorders.

H — High; M- Medium; L- Low

Course Content:

UNIT I INTRODUCTION TO BIOCHEMISTRY 9 hours

Introduction and scope of biochemistry, basic principles of organic chemistry, chemistry of
nucleic acids, Introduction to physiological buffers, role of biological buffers, pH, Weak acids
and bases, water as universal solvent. Principle of viscosity, surface tension, diffusion, osmosis

in biological system

UNIT II ‘ INTRODUCTION TO BIOMOLECULES 9 hours

Structure, function and properties of carbohydrates - mono, di and polysaccharides -
homopolysaccharides (starch and glycogen); heteropolysaccharides, Carbohydrates, Lipids:
classification, structure, properties and functions, Amino acids: classification and general
properties, Proteins: Primary, Secondary, Tertiary and Quaternary. Nucleic acid: structure of

purine and pyrimidine

METABOLIC PATHWAYS OF CARBOHYDRATES
UNITHL |\ ND FATTY ACIDS .

Metabolic pathways of Carbohydrates - Glycolysis, Glucogenesis, Glucogenolysis, TCA and
ETC; Metabolism of fatty acids, synthesis and degradation of fatty acids.

UNIT IV gl;j)"l[l;&SBOLIC PATHWAYS OF NUCLEIC ACIDS AND 9 hours

Biosynthesis of nucleotides, de novo and salvage pathways for purines and pyrimidines,
regulatory mechanisms: Degradation of nucleic acid by exo and endo nucleases. Triacylglycerol
and phospholipid biosynthesis and degradation; Cholesterol biosynthesis and regulation and

targets and action of cholesterol lowering drugs, statins.

UNIT V BIOENERGETICS 9 hours

Bioenergetics - High energy compounds, electronegative potential of compounds, respiratory

chain, ATP cycle, calculation of ATP yield during oxidation of glucose and fatty acids.

LEARNING RESOURCES

1. Nelson D.L., Cox M.M., & Lehninger A.L., “Principles of Biochemistry”,
McMillan Learning, New York, USA, 2014

2. Voet D.J., Voet J.G. and Pratt C.W., “Principles of Biochemistry”, 3™
Edition, John Wiley & Sons Inc., 2008.

3. Murray R.K,, et al., “Harper’s Illustrated Biochemistry”. XXVIIth Edition,
McGraw-Hill, 2006.

Text Books




1. Berg J.M., Tymoczko, J.L. and Stryer, L., “Biochemistry”,6™ Edition, WH
Reference Freeman, 2006.
Books 2. Salway J.G., “Metabolism at a Glance”, 2" Edition, Blackwell Science Ltd.,
2000.
https://youtu.be/SeOrvA9ik W8
https://youtu.be/NIvhyULL3s0
Reference
videos https://youtu.be/WuQS LpNMzo
https://www.youtube.com/watch?v=zpklp1197u4
https://www.youtube.com/watch?v=1cxXwoyyOk4
E;{?E{‘l ce https://onlinecourses.nptel.ac.in/noc24_bt12/preview
1. Shao, X., Fredericks, S. A., Saylor, J. R., & Bostwick, J. B. (2020). A method
for determining surface tension, viscosity, and elasticity of gels via
ultrasonic levitation of gel drops. The Journal of the Acoustical Society of
America, 147(4), 2488-2498.
2. Van Eker, D., Samanta, S. K., & Davis, A. P. (2020). Aqueous recognition
of purine and pyrimidine bases by an anthracene-based macrocyclic
Reference receptor. Chemical Communications, 56(65), 9268-9271.
:Zi‘i’:vrvch/ 3. Paredes-Flores, M. A., Rahimi, N., & Mohiuddin, S. S. (2024).
. Biochemistry, glycogenolysis. In StatPearls [Internet].  StatPearls
articles L
Publishing.
4. Long, T., Debler, E. W., & Li, X. (2022). Structural enzymology of
cholesterol biosynthesis and storage. Current opinion in structural
biology, 74, 102369.
5. Seyfried, T. N., Arismendi-Morillo, G., Mukherjee, P., & Chinopoulos, C.

(2020). On the origin of ATP synthesis in cancer. Iscience, 23(11).




GENETIC ENGINEERING /
MOLECULAR BIOLOGY



Course Code

Course Title

10211BT104

MOLECULAR BIOLOGY: CONCEPTS
AND TECHNIQUES

Course Category

Program Core

Preamble

To have familiarize the student with nucleic
functions

acids structure and

Prerequisite Courses

10211BTI102 — Microbiology
10211BT103 — Cell Biology

Course . . )
Outcomes Upon successful completion of the course, students will be able to.
Knowledge Level
CO Nos. Course Outcomes (Based on revised
Bloom’s Taxonomy)
Understand the physiochemical and, structural properties of
COl . K2
nucleic acids
CcO2 Eluc1da‘Fe the concepts of DNA replication and repair K2
mechanism.
Demonstrate the role of promoters and enhancers in
CO3 . . o K2
prokaryotic and eukaryotic Transcription.
CO4 Illus‘Frate. the process of translation and post translational K2
modifictions.
Explain the key mechanism of gene regulation in
CO5 . . K2
prokaryotic and eukaryotic cells.
Correlation of COs with POs:
Program
Programme Outcomes (POs) Specific
CO Nos. Course Outcomes Outcomes
(PSOs)
1(2/3|4/|5(6|7 8910|1112 1 |23
Understand the physio
Ccol1 chemlcgl and, structurgl H M
properties of nucleic
acids
Elucidate the concepts
CO2 |of DNA replication and H M
repair mechanism.
Demonstrate the role of
promoters and
CO3 enhancers' in u M| L
prokaryotic and
eukaryotic
Transcription.




[lustrate the process of]
translation and post

CO4 . H| H H M|L
translational
modifictions.
Explain the key
mechanism of gene
COS5 |regulation in M| M H|H H H

prokaryotic and
eukaryotic cells.

H — High; M- Medium; L- Low

Course Content:

UNIT I CHEMISTRY OF NUCLEIC ACIDS 9 hours

Introduction to nucleic acids: Nucleic acids as genetic material, Structure and physicochemical
properties of elements in DNA and RNA, Biological significance of differences in DNA and
RNA. Primary structure of DNA: Chemical and structural qualities of 3’, 5’-Phosphodiester
bond. Secondary Structure of DNA: Watson & Crick model, Chargaft’s rule, X-ray diffraction
analysis of DNA, Forms of DNA, Conformational variants of double helical DNA, Hogsteen
base pairing, Triple helix, Quadruple helix, Reversible denaturation and hyperchromic effect.
Tertiary structure of DNA: DNA supercoiling. Structure and function of mRNA, r-RNA, t-
RNA. Secondary structures in RNA.

UNIT 1I DNA REPLICATION 9 hours

Organization of prokaryotic and eukaryotic chromosomes; DNA replication: Meselson & Stahl
experiment, bi-directional DNA replication, Okazaki fragments, Proteomics of DNA
replication, Fidelity of DNA replication, Inhibitors of DNA replication, Overview of differences
in prokaryotic and eukaryotic DNA replication, Telomere replication in eukaryotes; D-loop and

rolling circle mode of replication.

UNIT III TRANSCRIPTION 9 hours

Characteristics of promoter and enhancer sequences. RNA synthesis: Initiation, elongation and
termination of RNA synthesis, Proteins of RNA synthesis, Fidelity of RNA synthesis, Inhibitors
of transcription, Differences in prokaryotic and eukaryotic transcription. Basic concepts in RNA
world: Ribozymes, RNA processing: 5’-Capping, Splicing-Alternative splicing, Poly ‘A’ tail

addition and base modification.

UNIT IV TRANSLATION 9 hours

Introduction to Genetic code: Elucidation of genetic code, Codon degeneracy, Wobble
hypothesis and its importance, Prokaryotic and eukaryotic ribosomes. Steps in translation:
Initiation, Elongation and termination of protein synthesis; Inhibitors of protein synthesis; Post-

translational modifications and its importance.




UNIT V

REGULATION OF GENE EXPRESSION AND DNA
REPAIR

9 hours

Regulation of genes — replication- transcription & translation factors; Lac and trp operon;

Mutation — transition- transversion- artificial & natural mutation; suppressor mutation; Repair

of DNA.
LEARNING RESOURCES
1. Friefelder David, “Molecular Biology”,Narosa Publications, 1999
2. Weaver, Robert F., “Molecular Biology”, 2"Edition, Tata McGraw-Hill,
Text Books 2003.
3. Friefelder David and George M. Malacinski, “Essentials of Molecular
Biology”, 2" Edition, Panima Publishing, 1993.
1. Tropp Burton E., “Molecular Biology: Genes to Proteins”, 3™ Edition, Jones
Reference and Bartlett, 2008.
Books 2. Glick B.R. and Pasternak J.J., “Molecular Biotechnology: Principles and
Applications of Recombinant DNA”, 4" Edition, ASM, 2010.
https://www.youtube.com/watch?v=GGW4ufsvQWo
https://www.youtube.com/watch?v=EO2DBj3D71k
Reference https://www.youtube.com/watch?v=JhP3kHVmicw
videos https://www.youtube.com/watch?v=nX18E8 1nmFs
https://www.youtube.com/watch?v=yrJn-7k 5Fc
Reference | https://onlinecourses.nptel.ac.in/noc24 bt07/preview
NPTEL
1. Fariselli, P., Taccioli, C., Pagani, L., & Maritan, A. (2021). DNA sequence
symmetries from randomness: the origin of the Chargaff’s second parity
rule. Briefings in bioinformatics, 22(2), 2172-2181.
2. Sanchez, H., McCluskey, K., van Laar, T., van Veen, E., Asscher, F. M.,
Solano, B., ... & Dekker, N. H. (2021). DNA replication origins retain mobile
licensing proteins. Nature communications, 12(1), 1908.
Reference 3. Georgakopoulos-Soares, 1., Parada, G. E., & Hemberg, M. (2022).
research/ Secondary structures in  RNA synthesis, splicing and
review translation. Computational and structural biotechnology journal, 20, 2871-
articles 2884.
4. Nieuwkoop, T., Finger-Bou, M., van der Oost, J., & Claassens, N. J. (2020).
The ongoing quest to crack the genetic code for protein
production. Molecular cell, 80(2), 193-209.
5. Crowther, A., Bergan-Roller, H. E., Galt, N. J., Booth, C. S., Dauer, J. T., &
Helikar, T. (2021). Discovering prokaryotic gene regulation with
simulations of the trp operon.




Course

Code

Course Title

10211BT105

GENETIC ENGINEERING

S le

SE

Course Category

Program Core

Preamble

The course is designed to familiarize the student with use of tools
and techniques for the manipulation and analysis of genetic
material.

Prerequisite Courses

10211BT102 — Cell Biology
10211BT104 — Molecular biology: concepts and techniques

O?l;)cl:)l:lees Upon successful completion of the course, students will be able to:
Knowledge Level
CO Nos. Course Outcomes (Based on revised
Bloom’s Taxonomy)
Co1 Se