Part A - Introduction

Program : Diploma Course | Class: B.Sc. | Year: Second Year \ Session :2022-23

Subject: Biotechnology

Course
Code

S2-BTECIT

Course Title

Basic Molecular Biology

Course Type | Major- 1 Core Course

Pre- To study this course a student must have the subject Biotechnology in

requisites certificate course.

Course 1. Students will be able to explain role of different protein/ enzymes involved in

Learning cell signalling.

outcomes 2. They will be able to understand mechanism of genetic damage caused by
mutation and role of various repair system in neglecting the effect of these
mutation.

3. Students will be able to explain mechanism of DNA replication, transcription,

translation and other related processes

Credit Theory- 4

Value

Total Marks | Max. Marks-30+70 Min Marks : 33
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Part B — Content of the Course

Total Lectures: 60 hours
Total numbers of Lectures (in hours per week): 2 hours per week

Unit

Topics

Number of
Lectures

1.1 Genome organization:
Anatomy of gene, gene structure of prokaryotes and eukaryotes.
Flow of genetic information.

1.2 Cell signalling: Hormones and their receptors, second
messengers, signalling through G protein coupled receptors

1.3 Cancer: Oncogenes, Tumor suppressor genes, Cancer and the
cell cycle; Apoptosis, Necrosis.

12

I1.

2.1 Replication: Prokaryotic and Eukaryotic replication: models
for replication, Unit of replication, replication initiation,
elongation and termination, replication inhibitors

2.2 DNA repair: Direct reversal, Excision repair -nucleotide and
base excision, Mismatch repair Trans lesion DNA synthesis,
Recombination repair, SOS Response

2.3 DNA recombination: Models for recombination, Enzymes and
proteins involved in recombination, Site-specific recombination

12

I11.

Transcription: Prokaryotic and FEukaryotic transcription: RNA
polymerases, General and specific transcription factors, Promoters,
insulator, repressor, enhancer.

12

Iv.

Translation: Prokaryotic and eukaryotic translation: Translation
machinery, initiation, elongation and termination factors, translational
inhibitors.

Regulation of translation.

12

5.1 Control of gene expression in Prokaryotes: DNA binding
proteins, posttranscriptional control of gene expression. Gene
regulation in Bacteria, Gene silencing, Overview of ribozyme
technology

5.2 Control of gene expression in Eukaryotes: enhancers,
chromatin remodeling,

5.3 Mutation: Types and causes, mutant types — lethal,
conditional, biochemical, loss of function, gain of function

12

60
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Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:
1. Molecular Biotechnology, Channarayappa.
Lewin's Gene XII -J. E. Kerb's, Jones and Barlett.
Molecular Cell Biology -H. Lodish, et.al., W H Freeman & Co (Sd), 2016, 8" edition
Cell Biology -G. Karp, Wiley, 2013, 7™ edition
Molecular Biology of Cell-B. Alberts and A, Johnson, Garland Sciences, 2014
Molecular Biology, P. K. Gutpa.
Biotechnology-B.D. Singh
Biotechnology-U. Satyanaraynan
Books published by M.P. Hindi Granth Academy, Bhopal

o ® Nk w D

http//www.mphindigranthacademy.org

Part D-Assessment and Evaluation

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

Internal Assessment : Class Test Assignment/Presentation

Continuous Comprehensive

Evaluation (CCE):30 Total 30
External Assessment : Section(A) : Objective Type Questions

University Exam Section: 70 | Section (B) : Short Questions Total 70
Time : 03.00 Hours Section (C) : Long Questions
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Part A - Introduction

Program : Diploma Course | Class: B.Sc. | Year: Second Year \ Session :2022-23

Subject: Biotechnology

1. | Course Code | S2-BTEC1P
2. | Course Title | Lab work for Basic Molecular Biology
3. | Course Type | Major-1 Core Course
4. | Pre-requisites | To study this course a student must have the subject Biotechnology in
certificate course.
5. | Course 1. Students will be able to explain role of different protein/ enzymes involved in
Learning cell signalling.
outcomes 2. They will be able to understand mechanism of genetic damage caused by
mutation and role of various repair system in neglecting the effect of these
mutation.
3. Students will be able to explain mechanism of DNA replication,
transcription, translation and other related processes
6. | Credit Value |2
7. | Total Marks | Max. Marks-30+70 ‘ Min Passing Marks : 33
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Part B — Content of the Practical Course

Total Lectures: 30
Total numbers of Lectures (in hours per week): 2 hours per week

List of Experiments/Exercise/Practicals:

. Isolation of genomic DNA.

. Isolation of Plasmid DNA.

. Visualization of DNA using EtBr

. Electrophoresis of DNA-linear, circular and super coiled plasmid.
. Isolation of DNA from Tissue/Blood/Microorganism

. Plasmid restriction map.

. Quantification of DNA using UV/VIS spectrophotometer

. Effect of UV on microbial/plant cell.

0NN N AW~

Part C - Learning Resources

Text Books, Reference Books, Other Resources

N =

Bhopal.

Laboratory manual of Biotechnology by P.N. Swamy, Rastogi Publication, Merrut.
. Manual of Experiment in Biotechnology by Leera Lakhaw, Sheeba Khan, Kailash Pustak Sadan

3. Biotechnology —A lab project in molecular biology by Thiel, Bissen, Lyone. TATA Mc Grow

Hill.
4. Molecular Biology Principles and practices by Siwach and Singh.
Books published by M.P. Hindi Granth Academy, Bhopal
http://www.mphindigranthacademy.org/

(9}

Part D - Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance Practical Record File
Assignments (Charts/Model Table work/ Experiments
Seminar/ Rural Service/
Technology Dissemination/
Report of Excursion/ Lab
Visits/ Survey/ Industrial Visit)

TOTAL 30 70
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Part A Introduction

Program: Class : B.Sc. Year: Second Session: 2022-23

Diploma Course

Subject: Biotechnology

1 Course Code

-S2-BTEC2T

2 Course Title

Recombinant DNA Technology

3 Course Type

Major-2 / Minor/ Elective- Core Course

4 Pre-requisites | To study this course a student must have the subject Biotechnology in
(if any) certificate course.

5 Course 1. The objectives of this course are to teach students with various
Learning . . . . L .
outcomes approaches to conduct genetic engineering and their applications in
(CLO) biological research as well as in biotechnology industries.

2. Genetic engineering is a technology that has been developed based on
our fundamental understanding of the principles of molecular biology
and this is reflected in the contents of this course.

3. Given the impact of genetic engineering in modern society, the
students should be endowed with strong theoretical knowledge of this
technology.

4. In conjunction with the practicals in molecular biology and genetic
engineering, the students should be able to take up biological
research as well as placement in the relevant biotech industry

6 Credit Value | Theory- 4

7 Total Marks Max. Marks-30+70 | Min Marks : 33
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Part B — Content of the Course

Total Lectures: 60 hours

Total numbers of Lectures (in hours per week): 2 hours per week

Unit Topics

Numbers of
Lecture

I The Basic Principles of Gene Cloning and DNA Analysis:-

Introduction, History, The advent and importance of gene cloning
and the polymerase chain reaction, Purification of DNA from Living
Cells, Manipulation of Purified DNA, Introduction of DNA into
Living Cells, Plasmids,

12

II Vectors for Cloning:-

Cloning Vectors: PBR 322, Bacteriophage, Cosmid, Phagemid,
Shuttle vectors

Cloning Vectors for E. coli, A and other high capacity vectors,
Cloning Vectors for Eukaryotes, Genomics & cDNA Libraries

12

11 Enzymology of genetic manipulation:-

Enzymes useful in molecular cloning: Restriction endonuclease,
DNA ligases, polynucleotide kinase, klenow enzyme, DNA
Polymerase- I, reverse transcriptase, alkaline phosphatase, terminal
nucleotidyltransferase

12

v Gene editing:-

Gene Recombination and Gene transfer : Bacterial Conjugation,
Transformation, Transduction,

Gene transfer techniques: Approaches, gene silencing, Mutagenesis:
random, site directed, Knock-in, Knock-out

12

v Applications and Techniques of Gene Cloning :-

Polymerase Chain Reaction and qPCR, Labeling nucleic acids and
blotting techniques (Southern, Northern, Western, Zooblot), DNA
Sequencing, DNA Fingerprinting, Applications of recombinant DNA
technologies- Agriculture, Medicine,health

12

TOTAL

60
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Part C - Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Text Book of Biotechnology - By H.K. Das (Wiley Publications)
2. Test Book of Molecular Biology - By K.S. Sastry, G. Padmanabhan& C. Subramanyan, Publ:

Macmillan India

3. Genes - By B. Lewin - Oxford Univ. Press

4. Molecular Biology &Biotechnol. - By H.D. Kumar, Publ: Vikas

5. Molecular Biology - By D. Freifelder, Publ: Narosa

6. Gene, Genomics and Genetic Engineering - By Irfan Ali Khan and Atiya Khanum (Ukaaz
Publications)

7. Advanced Biotechnology- R. C.DubeyBooks published by M.P. Hindi Granth Academy,
Bhopal
8. Books published by M.P. Hindi Granth Academy, Bhopal
http://www.mphindigranthacademy.org/

Part D-Assessment and Evaluation

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

Internal Assessment : Class Test Assignment/Presentation

Continuous Comprehensive

Evaluation (CCE):30 Total 30
External Assessment : Section(A) : Objective Type Questions

University Exam Section: 70 | Section (B) : Short Questions Total 70
Time : 03.00 Hours Section (C) : Long Questions
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Part A Introduction

Program: Class : B.Sc. Year: Second Session: 2022-23

Diploma Course

Subject: Biotechnology

1 Course Code

S2-BTEC2P

2 Course Title

Lab work for Recombinant DNA Technology

3 | Course Type

Major-2 / Minor/ Elective -Core Course

4 | Pre-requisites

To study this course a student must have the subject Biotechnology in

(if any) certificate course.

5 | Course 1. The objectives of this course are to teach students with various
Elf:lcr:li:::gs approaches to conduct genetic engineering and their applications in
(CLO) biological research as well as in biotechnology industries.

2. Genetic engineering is a technology that has been developed based on
our fundamental understanding of the principles of molecular biology
and this is reflected in the contents of this course.

3. Given the impact of genetic engineering in modern society, the
students should be endowed with strong theoretical knowledge of this
technology.

4. In conjunction with the practicals in molecular biology and genetic
engineering, the students should be able to take up biological
research as well as placement in the relevant biotech industry

6 | Credit Value |2

7 | Total Marks Max. Marks-30+70 | Min Passing Marks : 33
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Part B — Content of the Practical Course

Total Lectures: 30

Total numbers of Lectures (in hours per week): 2 hours per week

List of Experiments/Exercise/Practicals:

Nk b=

Isolation of DNA from bacterial/plant/animal cells
Demonstration of Polymerase Chain Reaction
Bacterial Transformation (Selection of transformants with blue white selection).
Demonstration of southern blotting.
Demonstration of Restriction digestion of DNA
Demonstration of conjugation.
Demonstration of Transduction.

Part C - Learning Resources

Text Books, Reference Books, Other Resources

By H.D. Kumar, Vikas Publication.
By Irfan Khan and Atiya Khanum, Ukaaz

1. Molecular Biology and Biotechnology-

2. Gene, Genomics and Genetic Engineering-
Publication.

3. Advanced Biotechnology- By R. C. Dubey

4. Introductory Practical Biochemistry -

5.

6.

7. Practical Microbiology- By

8.

Publication, Dehradun.

9. Books published by M.P. Hindi Granth Academy, Bhopal

http://www.mphindigranthacademy.org/

By Sawheny and Singh, Narosa Publication.
Biochemistry A lab manual- By Farrell and Taylor, Cenage Learning.
Laboratory manual on Biotechnology- By Swamy, Rastogi Publication.
Dubey and Maheshwari, S. Chand and Co.
Trends in Molecular Biology and Biotechnology, - By Srivastava, Srivastava and Tiwari, CBS

Part D - Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance Practical Record File
Assignments (Charts/Model Table work/ Experiments
Seminar/ Rural Service/
Technology Dissemination/
Report of Excursion/ Lab
Visits/ Survey/ Industrial Visit)

TOTAL 30 70
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