Syllabus of Theory

Part A — Introduction

Subject: Zoology
M_

Course Title Research Techniques in Biological Sciences

Course Type
-

5 Course Learning
outcomes (CLO)

To study this course, a s
B.Sc. I1I Year/Degree

Upon completion of the course students will be able to understand :-

tudent must have had the subject Zoology in

1. Nature, scope and applications of bioinstrumentation,

2. Principle and applications of Microscopy, Microtomy and

Spectrophotometly.

3. Separation. Techniques :- Centrifugation, Chromatography,

Electrophoresis and PCR.

4. Cytological Techniques :- Tissue culture, Cryopreservation.

5. Bioinformatics: - Basic data science, essential software and

tools.

- Common  job Opportunities  for graduates  in

Bioinstrumentation and Bioinformatics are:-

* Software developer of Bioinformatics,

* Pursue research.

® Bioinformatics analyst.

e Computational biologist.

* Programmer for database.
* Lab technician.

® Teaching assistant.

6 Credit value

7 Total Marks Max. Marks- 30+70 Min. Passing Marks: 35
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Part B - Content of the course
Total No. of Lectures-Tutorials-Practical ( 2 hours /week)
LTP: Total Number of Lectures; 45

Unit/
S.No

Topic

No. of

Lectures
(1 Hour Each)

Concept of Research Techniques and Bioinstrumentation:
1. Definition and concept of research techniques.
2.Microscopy: Principles, applications and types of microscopes: - Light,

Fluorescence, and Electron microscope (TEM and SEM)

3. Microtomy: Types of microtomes and Process of microtomy.

4.Spectrophotometry: Principle and application, Beers - Lambert
Law, UV- visible.

Keywords: Bioinstrumentation, Microscopy, Microtomy, Spectrophotometry

10

II

Separation Techniques:
1. Centrifugation: Principle, application and types - Low speed, High

speed

2. Chromatography: Definition, Principles, applications and types of
Chromatography -  Column Chromatography,  Thin  layer
chromatography (TLC), Paper chromatography.

3. Electrophoresis: Principles, applications and types- Paper, Agarose Gel

Electrophoresis, SDS- PAGE, 2-Dimensional Electrophoresis
Keywords: Centrifugation, Chromatography, Electrophoresis

10

I

PCR and Cytological techniques:

1. Polymerase Chain Reaction (PCR): Principle and working mechanism.
Types of PCR and their application

2. Design and functioning of tissue culture laboratory: Autoclave, Laminar
air flow and Incubator

3. Cryotechniques: Cryopreservation of cells, tissue, organ and organissm.

Keywords: PCR, Tissue culture, Autoclave, Laminar, Cryotechniques,
GCQR Banding, Incubator.

10

v

Bioinformatics and Basic Data Science:
1. Introduction, nature, scope and applications of bioinformatics

2. Various databases (General introduction of biological databases like
Nucleic acid database, protein database, specialized genome database)
3. Bioinformatics and Resources (NCBI, EMBLI, PDB, DDBJ, GenBank)
4.Sequencing and sequence alignment (global and local), Basic and essential(
software/bioinformatics tools

4.1. Phylogeny- UPGMA and Neighbor Joining (NJ) method
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4.2. Clustal W/ OMEGA/MEGA.
Keywords: Bioinformatics, database, NCBI, EMBLI, PDB, DDBJ, GenBank
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PART 'C' - Learning Resources

Text Books, Reference Books, Other resources

Suggested Reading :

1.

© % N o

Upadhyay A, Upadhyay K, and Nath Nirmala, “Biophysical Chemistry”, Himalaya
Publishing Company, Mumbai, First edition.

Vittal Srinivas R, " BIOINFORMATICS: A MODERN APPROACH", Published by PHI
Learning Private Limited, New Delhi.

Andreas D. Baxevanis B.F, Francis Ouellette, "Bioinformatics - A Practical Guide to the
Analysis of Genes and Proteins", Publishers: John Wiley & Sons INC., U.K. Third Edition,
2005-2006

Fogel G.B. and Corne D.W., “Evolutionary Computation in Bioinformatics”

Mount D., “Bioinformatics: Sequence and Genome Analysis”, Cold Spring Harbor
Laboratory, Press, New York, 2004.

Sharma S., Verma A., “Introduction to Instrumentation in Life Sciences”. Notion Press

Dan E Krane and Michael L Raymer, “Fundamental Concepts of Bioinformatics™

Braun Robert, “Introduction to Instrumental Analysis”, - Mc Graw Hill, 2016

Pevsner J., “Bioinformatics and Functional Genomics”, Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, New York, 2002

10. Rastogi S.C., Mendiratta, P Rastogi., “Bioinformatics: Methods and Applications™., PHI

Learning Pvt. Ltd. New Delhi, 3 Edition

Suggested equivalent online courses:

—

https://onlinecourses.nptel.ac.in/noc19 bt01/preview

2. https://en.m.wikipedia.org

3.  https://bitesitebio.com.bioedit
4.  https://www.genome.jp.tools

5. https://www.ncbi.nlm.nih.gov
6. https:waw.bioinformatics.or,@,
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Part D: Assessment and Evaluation (Theory)

Suggested Continuous Evaluation Methods:
Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 30 University Exam (UE): 70

Internal Assessment: Class Test
Continuous comprehensive 30
Evaluation (CCE): 30 Assignment/Presentation
Section (A): Very Short
External Assessment: Questions
University Exam Section: 70 Section (B): Short Questions 5
Time: 03:00 Hours Section (C): Long Questions

Any remarks/Suggestions: Visit official YouTube channel of NCBI/GenBank
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Syllabus of Practical

[ Part A- Introduction
Program: -, puyc / Research Class: B.Sc. Year: IV Session: 2024-2025
Subject: Zoology
1 | Course Code S4-ZOOL1S
2 | Course Title Tools and Techniques in Biological Sciences
3 [ Course Type RM PR

To study this course, a student must have had the subject Zoology in
B.Sc. III Year/Degree

5 Course Learning Upon completion of the course students will be able to understand -

4 | Pre-requisite

outcomes (CLO): 1. Basic principle, application and working of different
instruments.

Types of Microscopies

Separation techniques.

Cytological techniques.

Bioinformatics: Biological database, resources and essential
software tools.

6. Job prospects for graduates are in all sectors of biotechnology,
pharmaceutical and biomedical sciences, in research

institutions, hospitals and industry.

6 | Credit value 1
7 | Marks Max. Marks- 100 ' Min. Passing Marks- 35
s = ]
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Part B - Content of the Course
Total No. Of Lectures-Tutorials-Practical (1 hours per week)
LTP: Total Number of Lectures: 15

No. of
Topics Lectures
(2 Hours Each)

Unit/
S.No.

Bio instrument: Principle, working and their application:

1 Microtome

2 Spectrophotometer

3 Centrifuge 8
4 PCR

5 Electrophoresis

6 Chromatography

- Cytological and Sterilization Techniques: Tissue culture lab x
functioning (Autoclave, laminar air flow, incubator)

- Alignment (Pairwise, Multiple Sequence Alignment) 5

Phylogeny using appropriate software (please refer to theory paper)

Keywords/Tags: Spectrophotometer, Centrifuge, PCR, Electrophoresis, microscopy,

Chromatography, Tissue culture, NCBI, MEGA, Clustal.
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PART 'C' - Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
1. Bioinformatics: Methods and Applications: Genomics, Proteomics and Drug Discovery by
Rastogi

2. Baxevanis A.D., Ouellellette Francis B.F., “Bioinformatics - Practical Guide to the Analysis
of Genes and Proteins™ Wiley India Pvt Ltd. 2009
3. David W Mount, “Bioinformatics: Sequence and Genome Analysis™

4. Mathura Venkatarajan, Kangueane Pandjassaram, “Bioinformatics: A Concept-Based

Introduction”

5. John R.W, Masters, “Animal cell culture- A practical approach”. IRL Press

&

Rastogi S.C.. “Bioinformatics Concepts, Skills and Application™. 2" Edition, CBS Publications
New Delhi.

7. Verma A, Das S, Singh A, “Lab Manual for Biotechnology™., S Chand and Co. Pvt. Ltd.
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Suggested equivalent online courses:

7. L hﬂp:!z’evolution.,qenetics.washington.edw’phvlip.html
1. https://www.rcsb.org




Part -D: Assessment & Evaluation (Practical)

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
1 | Class interaction/quiz Viva Voce on Practical
2 | Attendance Practical Record File
Assignments Table work/Experiments
(Charts/Model
Seminar/Rural Service
/Technology

Dissemination/ Report
of Excursion /Lab Visits
/ Survey/ Industrial
visit)

Total 30 70

Any remarks/Suggestions: Visit official YouTube channel of NCBI/GenBank
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Upadhyay A, Upadhyay K, and Nirmala Nath, Biophysical Chemistry; Himalaya
Publishing Company, Mumbai; First edition.
Vittal R.Srinivas," BIOINFORMATICS:A MODERN APPROACH", published by PHI

Learning Private Limited, New Delhi.

. Andreas D.Baxevanis, B.F. Francis Ouellette, "Bioinformatics-A Practical Guide to the

Analysis of Genes and Proteins", Published by John Wiley & Sons INC. U.K, Third
Edition, 2005-2006.

Fogel, G.B. and Corne, D.W., “Evolutionary Computation in Bioinformatics”.

Mount D. “Bioinformatics: Sequence and Genome Analysis”, Cold Spring Harbor
Laboratory, Press, New York. 2004

Sharma S, Verma A, “Introduction to Instrumentation in Life Sciences”. Notion Press.
E Krane Dan and L Raymer Michael, “Fundamental Concepts of Bioinformatics”.
Braun Robert. “Introduction to Instrumental Analysis”, - Mc Graw Hill, 2016

Pevsner J., “Bioinformatics and Functional Genomics”, Cold Spring Harbor Laboratory

Press, Cold Spring Harbor, New York (2002)

10.Rastogi S.C., Mendiratta, P Rastogi., “Bioinformatics: Methods and Applications”., PHI

Learning Pvt. Ltd. New Delhi, 3 Edition

AT HrheT HieTelgel UrSawHa:

1.

https://onlinecourses.nptel.ac.in/noc19 bt01 /preview

. https://en.m.wikipedia.org

2
3. https://bitesitebio.com.bioedit
4,
5
6

https://www.genome.jp.tools

. https://www.ncbi.nlm.nih.gov

. https://www.bioinformatics.org
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HTIT 3 AT IHeTTA FaTa=
HAATAT TErIh YEash/ T/ 3 UTSd FaTe=T/ UrsT e :

1. Rastogi, “Bioinformatics: Methods and Applications, Genomics, Proteomics and Drug
Discovery™
2. Baxevanis, A.D. and Francis Ouellellette, B.F, “Bioinformatics- a Practical Guide to the

Analysis of Genes and Proteins™ by Wiley India Pvt Ltd. 2009

(O8]

Mount and David W “Bioinformatics: Sequence and Genome Analysis”

4. Mathura Venkatarajan and Kangueane Pandjassarame, “Bioinformatics: A Concept-Based

Introduction”.
5. R.W. Masters John, “Animal cell culture- A practical approach”. IRL Press

6. Rastogi S.C., “Bioinformatics Concepts, Skills and Application”. 2" Edition, CBS
Publications New Delhi.

7. Verma A, Das S, Singh A, “Lab Manual for Biotechnology™.. S Chand and Co. Pvt. Ltd
AT HarereT JiieTelise ursama:

1. http:f;’evolution.,qenetics.washingtdn.edufphvlip.html

2. https://www.rcsb.org/
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