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F.Y.B.Sc. Biotechnology Sem I (SEC)

Offered as Minor
Course/Paper Title Applications of biotechnology in forensic science
Course Code 23SBBT11SE
Semester |
No. of Credits 2
Total Teaching Hours 30

Course Objectives

1. | To highlight the importance of forensic science for perseverance of the society.

2. | To emphasize the importance of scientific methods in crime detection.

To provide a platform for students and forensic scientists to exchange views to work

for the advancement of forensic science.

4. | To help students understand the role of biotechnology in forensic science

Course Outcome

1. | Students will understand the importance of biotechnology in forensic science.

2. | Students will be familiar with the fundamental principles and functions of forensic

science.

3. | Students will know the significance of forensic science to human society.




Syllabus

) ) Total
Unit Title and Contents
Hours

Unit | Branches of forensic science 18

1 Introduction to forensic science 03
- Definition and Origin of Term “forensic”

- Principles and Laws of Forensic Science

- Branches of forensic science

Forensic serology — 15
- Blood: Composition: Plasma, Serum, Blood corpuscles, Proteins,
Haemoglobin structure and function, Presumptive tests,
Confirmatory tests for detection of blood from the sample
(Teichmann crystal test, Wagener’s test, Kastle-Meyer test)

2 - Saliva: Composition, Presumptive tests and Confirmatory tests

- Semen: Composition, Presumptive tests and Confirmatory tests
(Christmas tree staining, Florence test and Barberio’s method as
chemical method to detect seminal stains from the sample)

- Spot test to detect drug in samples- Marquis test,

- Blood Grouping systems: ABO, Rhesus factor

Unit Il | Forensic psychology and Forensic DNA Analysis 12

3 Criminal psychology 03
- Science of criminal behaviour- Profiling, consultation and

assessment

4 Forensic DNA Analysis 09
- DNA fingerprinting: A Molecular technigue involved in detection
of crime

- Procedure and Interpretation of results of Agarose gel

electrophoresis and Genomic DNA isolation.

References
1. Nyla R. Branscombe Robert A. Baron, Social Psychology, Pearson Education, ISBN

13 : 978-9332586116, 14th edition, 2017

2. Richard Saferstein, Criminalistic: An Introduction to Forensic Science, Prentice-Hall, New
Jersey, 7th edition, ISBN-13 : 978-0130138279, 2000

3. B. R. Sharma, Forensic Science in Criminal Investigation and Trials, Universal Law
Publishing Co. Ltd, 5th edition, ISBN-13 : 978-9350354681, 2014

4. B. R. Sharma, Forensic Science in Criminal Investigation and Trials, Universal Law
Publishing Co. Ltd, 5th edition, ISBN-13 : 978-9350354681, 2014




5. Nordby & James Introduction to Forensic Science, CRC Press; 4th edition, ISBN-13 : 978-
1439853832, 2015

6. Chatterjee C.C., Human Physiology, Medical Allied Agency, 1st edition, 1951

7. Saundra Ciccarelli and Glenn Meyer, Psychology, Pearson Longman, 2008

8. Henry Glietman, Psychology ,Norton and Company, 6th edition, 2004

9. Huffman, Mark and Judith Vernoy, Psychology in Action, John Willey

and Sons, 5th edition , 2000

10. Galotti and Wadsworth, Cognitive Psychology, Sangage Learning, 2004

11. Deepak Ratna and Mohd. Zaidi, Forensic Science in India and the World, Alia Law
Agency, Allahabad

12. Eckett, W.G and James S.H; Interpretation of Blood stains, Evidence of Crime scene,
Elseiver Pub. NY, 1989

E- Resources

https://doi.org/10.1016/B978-0-12-823677-2.00097-0
https://doi.org/10.1016/B978-0-12-800034-2.00054-9
https://doi.org/10.1016/B0-08-043076-7/01387-5
https://doi.org/10.1016/B0-12-369398-5/00512-0
https://doi.org/10.1016/B978-0-12-382165-2.00032-5



https://doi.org/10.1016/B978-0-12-823677-2.00097-0
https://doi.org/10.1016/B978-0-12-800034-2.00054-9
https://doi.org/10.1016/B0-08-043076-7/01387-5
https://doi.org/10.1016/B0-12-369398-5/00512-0
https://doi.org/10.1016/B978-0-12-382165-2.00032-5

F.Y.B.Sc. Biotechnology Sem I (OE)

Offered as Minor

Course/Paper Title Biotechnology in healthcare
Course Code 23SBBT210E

Semester |

No. of Credits 2

Total Teaching Hours 30

Course Objectives

To introduce basic introduction to healthcare fields in India.

To present to the student’s knowledge about healthcare advancements

To understand the application of Biotechnology in healthcare

Bl owl | e

How biotechnology is explored in field of healthcare

Course Outcome

=

Students will understand the applications of biotechnology in healthcare science.

Students will become familiar about advancements of healthcare

Students will understand development and designing of kits used in diagnosis

MW

Applicative based studies will be taken

Syllabus

Unit

Title and Contents

Total

Hours

Unit |

Role of Biotechnology in the field of antibiotics, Enzyme therapy

and vaccine production

15

Introduction to antibiotics

- Broad and narrow spectrum antibiotics with their examples.

05

Enzyme therapy

- Introduction to enzyme therapy

- Need for Enzyme therapy

- Example- Alginate lyase

- Challenges involved in Enzyme therapy

05




Vaccine Production 05
3 - Introduction to vaccines

- Types of vaccines with examples

Unit 11 Role of Biotechnology in the stem cell therapy and design of 15
ni
diagnostic products

4 Stem cell therapy 05
- Introduction to stem cells

- Types of stem cells, properties and their applications.

5 Pharmaceutical and diagnostic products 05
- Introduction to diagnostic products

- Designing of kits and applications

6 Introduction to genetic disorders 05
Examples of X- linked disorders and Y- linked disorders

References
1. Pongracz, J. and Keen, M, Medical Biotechnology, Elsevier Health Sciences,
Amsterdam, Netherlands, 2008
2. B. D. Singh, A textbook of Biotechnology, Kalyani Publications, 4th Edition.
3. Koneman’s Color Atlas, Textbook of Diagnostic Microbiology, 7th Edition. Wolters
Kluwer, Lippincott Williams & Wilkins.
4.]. A. Davis, W. S. Resnikoff- Milestones in Biotechnology: Classic papers in Genetic
Engineering.
5. Glick, B., Delovitch, T. and Patten, C, Medical Biotechnology ASM Press, NW,
Washington DC, USA, 2014
6. Sasson, A, Medical biotechnology; Achievements, Prospects and Perceptions, United
Nations University Press, NY, USA, 2005

E- Resources

https://doi.org/10.1007/s40259-015-0116-7
https://doi.org/10.1186/1479-5876-9-29
https://doi.org/10.1038/nature06800
https://www.ncbi.nlm.nih.gov/books/NBK98400/



https://doi.org/10.1007/s40259-015-0116-7
https://doi.org/10.1186/1479-5876-9-29
https://doi.org/10.1038/nature06800
https://www.ncbi.nlm.nih.gov/books/NBK98400/

F.Y.B.Sc. Biotechnology Sem 11

Offered as Minor

Course/Paper Title Introduction to various fields of biotechnology
Course Code 23SBBT21MN

Semester I

No. of Credits 2

Total Teaching Hours 30

Course Objectives

1. | Tointroduce the different branches of biotechnology

2. | To present to the students the milestones and developments in Biotechnology

To understand the application of each branch of biotechnology in research and

industry.

Course Outcome

1. | Students will understand the applications of biotechnology.

2. | Students will understand the importance of biotechnology in Day to Day life.

3. | Students will be acquainted with the different branches of biotechnology.

Syllabus
Unit Title and Contents Total
Hours
Unit 1 Introduction to Biotechnology and applications of 15
Biotechnology in the field of medicine and agriculture
Introduction to Biotechnology 05
- Introduction & Branches of Biotechnology
! - Biotechnology in day-to-day life
- Exploring techniques in Biotechnology
Application of Biotechnology in the field of medicine - 05
- Disease diagnosis and methods
2 - Concept of Stem cells and their applications in medicine.
- Vaccine production
-Invitro Fertilization Techniques.




Application of Biotechnology in agriculture - 05
- Biofertilizers & Biopesticides
- Introduction to GMOs with examples

- Role of Biotechnology in Agriculture

Unit 11 Various opportunities in Biotechnology and its applications in 15
ni
the field of environment and industry.

4 Role of Biotechnology in solving problems related to environment 05

- Waste water treatment: Primary Secondary and tertiary treatment
of waste water.
- Bioremediation

-Biopolymer degradation

5 Role of biotechnology in Food & Dairy industry- 05
- Prebiotics and Probiotics:
- Single cell protein

- Food safety

-Food adulteration: Concept and methods of detection

6 Other opportunities in Biotechnology — 05
- In Research

- In Industry, Start-ups & Entrepreneurship (Small scale start up)
- Biomedical engineering

-Clinical technician

-Process development scientist

References
1.J. A. Davis, W. S. Resnikoff, Milestones in Biotechnology: Classic papers in Genetic
Engineering.
2. J. Hammond & P. McGravey, V.Yushibov, Plant biotechnology, Springer-Verlag.
3. Amann, R.1. Stromley, J. Stahl, Applied & Environmental Microbiology
4. B. D. Singh- A textbook of Biotechnology, 4th Edition, Publisher: Kalyani
5. Primrose and Twyman, Principles of Gene Manipulation & Genomics , (2006, 7th
Edition), Blackwell Publishing
6. Mahajan Ritu Introduction to Basics of Biotechnology
7. Bhattacharya BC, and Banerjee R, Environmental Biotechnology, ISBN: 9780195687828,
2007.
8. Byong H. Lee, Fundamentals of Food Biotechnology, 2nd Edition, ISBN: 978-1-118-
38495-4




9.D A Sawant, Industrial Biotechnology, Nirali Prakashan; 4th edition (1 January 2015),
ISBN-13 : 978-9382448983

10. Jayant Acherekar, Concepts in biotechnology, Dominant Publishers (January 1, 2005),
ISBN-13 : 978-8178882703

11. Purohit, Biotechnology: Fundamentals and application, Agrobios (India) (1 January
2005), ISBN-13 : 978-8177541397

E Resources:

https://www.britannica.com/technology/biotechnoloqgy.

https://www.springer.com/journal/11157

https://www.vedantu.com/biology/biotechnology-in-agriculture



https://www.britannica.com/technology/biotechnology
https://www.springer.com/journal/11157
https://www.vedantu.com/biology/biotechnology-in-agriculture

F.Y. B.Sc. Biotechnology Sem Il

Offered as Minor

Course/Paper Title Recombinant DNA technology
Course Code 23SBBT22MN

Semester I

No. of Credits 2

Total Teaching Hours 30

Course Objectives

1. | Tointroduce the concept of recombinant DNA technology.

To make students understand the applications of recombinant DNA technology in the

field of research and industry.

3. | To help students understand the tools involved in recombinant DNA technology

4. | To inculcate research aptitude in students

Course Outcome

1. | Students will have the knowledge of basic concept of recombinant DNA technology

2. | Students will understand the applications of recombinant DNA technology in various

fields like medicine, environment and industry.

3. | Students will understand the technique like Southern blotting, Northern blotting,

Western blotting, PCR and it's applications in various fields.

4. | Students will have the knowledge of the tools involved in recombinant DNA

technology.
Syllabus
Unit Title and Contents Total
Hours
Unit I | Tools used in recombinant DNA technology 18
1 Introduction to recombinant DNA technology 1
Enzymes used in recombinant DNA technology 4
2 Restriction enzymes, it's types and nomenclature, DNA ligases,
DNA modifying enzymes




Vectors used in recombinant DNA technology 9
- Features of an ideal vector

- Types of vectors - cloning vectors and expression vectors.

- Study of cloning vectors-

3 I. Plasmids - pBR322

I1. Phage vectors - Lambda insertion vectors, Replacement vectors,
Lambda phage genome and it's features.

1. Cosmids

IV. Artificial chromosome - YAC

Methods of introducing recombinant DNA into the host cell - 4
Transformation method - Calcium chloride method to make host
cells competent

- Transfection methods — Electroporation, Particle gun method

Unit Il | Techniques in recombinant DNA technology 12

5 Methods for screening and selection of transformants 5
- Blotting or hybridization techniques — Southern blotting, Northern
blotting, Western blotting.

6 Polymerase Chain reaction (PCR) and DNA sequencing method 3
- Basic principle of PCR, procedure, and applications of PCR
- Types of PCR -Example; RT-PCR

-Automated DNA sequencing method- Pyrosequencing

7 Applications of recombinant DNA technology — 4

- Applications in Animal pharming - Example- Dolly -The sheep.
- Applications in Plant biotechnology - Process of delaying fruit
ripening by antisense RNA technology, transgenic plants - golden
rice

- Applications in medicine and diagnostics - Recombinant insulin,

recombinant vaccines.

References
1. TA Brown, Gene cloning and DNA analysis- An Introduction, Wiley—Blackwell
Publication; 5th Edition, ISBN-13 : 978-1405111218, (4 January 2006).
2. Primrose, S. and Twyman, R, Principles of gene manipulation and genomics, 7th edition,
Blackwell Publishing, USA, ISBN: 978-1-405-13544-3, 2006.
3. Singh, B. D, Plant breeding; principles and methods, 11th edition, Kalyani Publisher,
India, ISBN-13 : 978-9327296198, (2018).




4. Desmond S T Nicholl, An Introduction to genetic engineering, Publisher - Cambridge
University Press, Online ISBN:9781139168205, 2nd edition, 2012

5. Keya Chaudhari , Recombinant DNA technology , Publisher - The energy and

resources institute, 1st edition, ISBN-13 : 978-8179933237, August 22, 2013

6. Bernard R Glick, Jack J Pasternak, Molecular Biotechnology; Principles and applications
of recombinant DNA technology, Publisher -American society of Microbiology, ISBN-13 :
978-1555812690, 3rd edition, 2003.

7. James Watson, Amy A Caudy, Richard M Myers, Jan A Witkowski, Recombinant DNA :
Genes and Genomes ,Publisher - W H Freeman, ISBN-13 : 978-0716728665, 3rd edition,
2007.

8. Sambrook, J, Fritsch, E., and Maniatis T, Molecular cloning; a laboratory manual, 2nd
edition, Cold Spring Harbor Laboratory Press, USA, 1989.

9. Hartl, D. L, Jones, E. W, Genetics- Analysis of genes and genomes, 8th edition, Jones and
Bartlett learning, 2011

10. Glick, B. R, Pasternak, J. J. and Patten C. L, Molecular Biotechnology, ASM press, USA,
4th edition, 2010

E- Resources

https://doi.org/10.1093/nar/gkg274
https://doi.org/10.1093/2Fnar/2Fgkg274

https://doi.org/10.1016/B978-0-12-418672-9.00008-8
https://doi.org/10.1385/1-59259-827-7:061



https://doi.org/10.1093/nar/gkg274
https://doi.org/10.1093/2Fnar/2Fgkg274
https://doi.org/10.1016/B978-0-12-418672-9.00008-8

F.Y.B.Sc. Biotechnology Sem Il (VSC)

Offered as Minor

Course/Paper Title Biochemical techniques
Course Code 23SBBT21VS

Semester I

No. of Credits 2

Total Teaching Hours 60

Course Objectives

1. | Tointroduce students to the basic and important biochemical techniques.

2. | To understand the applications of these techniques in the field of research and industry.

3. | To provide knowledge of performing these techniques in laboratory.

Course Outcome

Students will also get basic knowledge of detecting biomolecules like carbohydrates,

proteins, lipids, nucleic acids from various samples.

5. | Students will become familiar with the quantitative and qualitative analysis of
biomolecules and its applications in research and industry

6. | Students will be able to apply these techniques in various fields of life sciences.

Syllabus

] Total
Sr No Title and Contents )
Practicals

1 Biochemical calculations and preparation of buffer solution and 1

reagents

Quantitative estimation of reducing sugars by DNSA method

Qualitative tests for detection of sugars

Qualitative tests for detection of amino-acids and proteins

Quantitative estimation of proteins by Biuret method

Quantitative estimation of proteins by Folin Lowry method

~N| o g A W N
I I I

Qualitative and quantitative estimation of cholesterol




8 Separation of amino-acids by paper chromatography

9 Separation of plant pigments by Thin layer chromatography

10 | Qualitative tests for detection of phytochemicals from the sample

11 | Determination of Saponification number of lipids

12 | Estimation of Ascorbic acid by 2,6 dichlorophenol iodophenol.

13 | Estimation of citric acid by titration method

14 | Quantitative estimation of DNA by diphenylamine method.

L T Y B = S I S B S S

15 | Isolation of starch from potato.

References
1. S.Sadasivam and A. Manickam, Biochemical methods, New Age International Publisher,
4th edition, ISBN-13 : 978-9393159656, July 2022.
2. David Plummer, An Introduction to Practical Biochemistry, McGraw Hill Education; 3rd
edition, ISBN-13 : 978-0070994874, July 2017.
3. Geetha Damodaran K, Practical Biochemistry, Jaypee Brothers Medical Publishers Pvt.
Limited, Edition 2, ISBN 9351529940, 9789351529941, 2016
4. Soundravally Rajendiran, Pooja Dhiman, Biochemistry Practical Manual, Elsevier
Publication, ISBN 978-81-312-5351-9, E-book ISBN 978-81-312-5352-6, 2019
5. Divya Shanti and Sowbhagya Lakshmi, An Easy Guide for Practical Biochemistry, Jaypee
Brothers Medical Publishers Private Limited; 1st edition, ISBN-13 : 978-8184487930,
(January 2010)
6. Prem Prakash Gupta and Neelu Gupta, Essentials Of Practical Biochemistry , Jaypee
Brothers Medical Publishers, 1st Edition, ISBN 9789386056900, December 2016.

7. Shivraja Shankara YM, Ganesh MK, Laboratory Manual for Practical Biochemistry,
Jaypee Brothers Medical Publishers; 2nd edition, ISBN-13 : 978-9350902769, January 2013
8. Robert F. Schleif Pieter C. Wensink, Practical methods in Molecular biology, Springer

New York Publisher, llustrated edition, ISBN-13 : 978-0387906034.

E Resources

https://doi.org/10.1007/978-1-4939-9861-6_43
https://doi.org/10.1016/j.s0ilbi0.2013.08.017
https://doi.org/10.1021/ed040p29
https://doi.org/10.22271/chemi.2020.v8.i2i.8834



https://doi.org/10.1007/978-1-4939-9861-6_43
https://doi.org/10.1016/j.soilbio.2013.08.017
https://doi.org/10.1021/ed040p29
https://doi.org/10.22271/chemi.2020.v8.i2i.8834

F.Y.B.Sc. Biotechnology Sem Il (SEC)

Offered as Minor

Course/Paper Title Applications of bioinformatics
Course Code 23SBBT21SE

Semester I

No. of Credits 2

Total Teaching Hours 30

Course Objectives

1. | To introduce the concept of databases and its applications in life sciences.

mining.

To present to the students various methods for the data retrieval, data storage, and data

3. | To understand the applications of databases in the field of research.

Course Outcome

sciences.

Students will understand the applications of bioinformatics in various fields of life

2. | Students will be able to use various sequence alignment tools and compare the

unknown sequence with known sequence

3. | Students will be able to analyse the biological experimental data using bioinformatics

tools

4. | Students will be able to discuss various methods for the data retrieval, data storage, and

data mining and use that data for the further analysis.

Syllabus
) ) Total
Unit Title and Contents
Hours
Unit 1 | Nucleic Acid Sequence and Protein sequence databases 14
Introduction to bioinformatics 02

1 - Definition, History and Scope, Applications of bioinformatics in

various fields.




Nucleic Acid Sequence and Protein sequence databases: 12
- Nucleic Acid Sequence databases: GenBank, EMBL, DDBJ

- Keyword-based search at Entrez Search Engine at NCBI.

2 - Sequence Submission tools at NCBI, EMBL.

- Protein sequence database: UniProtKB (SwissPort, TTEMBL).
Open Access Bibliographic Resources and Literature
Databases: PubMed, MEDLINE, PubMed Central at NCBI

Unit Il | Sequence Analysis and Multiple Sequence Alignment 16

3 Sequence Analysis: 10
- Various File Formats for Bimolecular Sequences: GenBank,
FASTA

- Basic concepts of sequence analysis:

- Global Pairwise Sequence Alignment, Local Pairwise Sequence
Alignment Needleman and Wunsch, Smith and Waterman algorithms
for pairwise alignments, gap penalties, use of pairwise alignments for
analysis of Nucleic acid and Protein sequences and interpretation of
results.

- Databases Searches: BLAST, FASTA

- Scoring matrices: Basic concept of a scoring matrix, Matrices for

nucleic acid and proteins sequences, PAM and BLOSSUM series.

4 Multiple Sequence Alignment (MSA) 06
- The need for MSA
- Basic concepts of various approaches for MSA (e.g. progressive,

hierarchical, iterative).
- Concept of Phylogeny: Molecular Phylogeny, Various Methods of
Phylogenetic Tree Construction

References
1. Jin Xiong, Essential Bioinformatics 1% ed. United States of America by Cambridge
University Press, New York, 2006
2. Des Higgins & Willie Taylor, Bioinformatics: Sequence, structure and databanks, Oxford
University Press, 2000
3. AD Baxevanis & BFF Ouellette, Bioinformatics: A practical guide to the analysis of genes
and proteins, Wiley Interscience New York, 2001.
4. David W. Mount, Bioinformatics Sequence and Genome Analysis 2 nd ed. cold spring

harbor New York, USA: Cold spring harbor laboratory press, 2004




5. Stephen Misener & Stephen A. Krawetz, Bioinformatics: Methods and Protocols, Humana
Press, New Jersey, 2000

6. AH Wood, T.K. Parry Smith DJ, Introduction to bioinformatics, Pearson education Asia,
2001

E Resources:

https://www.expasy.ora/

https://www.rcsb.org
https://www.coursera.org/specializations/bioinformatics
https://www.uniprot.org/
https://www.edx.orag/learn/bioinformatics
https://www.ebi.ac.uk/


https://www.expasy.org/
https://www.rcsb.org/
https://www.coursera.org/specializations/bioinformatics
https://www.uniprot.org/
https://www.edx.org/learn/bioinformatics
https://www.ebi.ac.uk/

