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For the session 2022-23 the syllabus applied respectively in UG I and II have
been adopted from Central Board of Studies Bhopal designed according to
NEP2020. For UG III and PG the syllabus of the previous session have been

followed.
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Part A :Introduction

Program: Certificate Course | Class: B.Sc. I Year | Year:2021 | Session :2022-2023

Subject : Biotechnology

1 | Course Code

CORE TH-1-SI-BTECI1 T

2 | Course Title

Cell Biology and Biochemistry

3 | Course Type

Core Course

4 | Pre-requisite

(If any)

To study this course, a student must have had the subject Biology in
12" class.

S | Course Learning
outcomes (CLO)

Course Objective :-The Main Objective of the course will be to build the
basic foundation for studying Biotechnology. The Demand For Trained
workforce in Biotechnology is ever growing in Fundamental Research and
Industry Sector. Academic and Research Sectors also Require
Interdisciplinary trained manpower to foster the Biotechnology Revolution.
The restructured syllabus combines basic principles of Chemical and
Biological sciences in light of advancements in technology. The curriculum
aims to impart basic knowledge with emphasis on its applications to make
the students ready for industries and research work in concerned field.

Learning Outcome :-At the end of the paper . a student should be able to :

1. Understand basics of cell biology.

2. Appreciate the importance of bonding and spatial arrangements of
molecules for proper functioning and stability.

3. Understand both the physical as well as chemical properties of
biomolecules

4. The Student Could Pursue a career in biochemical testing. The
decrease of increase in the amount of some of the biomolecules can
have clinical significance.

5. Students can also go in for medical Laboratory Technique Courses,
opening opportunities in hospitals and pathological laboratories.

6 Credit Value

Theory — 4

7t Total Marks

Max. Marks: 25+75 Min. Passing Marks : 33

—
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Part B : Content of the Course

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

Unit

Topics

Number of
Lectures

Cell as a Basic Unit:
1. Historical background of the Cell
1.1 History of Cell Biology.
1.2 Cell Structure.
1.3 Cell Theory.
2. Prokaryotic Cell and Cell Organells:
2.1 Ultrastructure of Prokaryotic Cell.
2.2.Structure and function of cell organelles: Flagella, Pili, Cell wall,
Cytoplasmic membrane, Nuclear region, Ribosomes, Vacuoles.
Metachromatic  granules, Spores  and Cysts,  Microtubules,
Microfilaments, Centriole.
2.3 Difference between Prokaryotic and Eukaryotic cells.
Key Words:- Cell theory, Prokaryotic Cell

12

II

Cell Organelles and Cell Cycle :
1. Eukaryotic Cell and Cell Organells:
1.1 Ultratructure of Eukaryotic cell (Plant and Animal cells).

1.2 Structure and function of cell organelles: Cell membrane, Mitochondria,
Chloroplast, Endoplasmic reticulum, Golgi  bodies, Lysosomes,
Peroxisomes, Nucleus.

2. Cell Cycle:
2.1 Cell cycle and Cell division.
2.2 Apoptosis or Cell death
Key Words:- Eukaryotic cell, Cell organelles, Cell cycle, Apoptosis

12

I

Molecular Structure of Water :
1. Water structure and Buffer:
1.1 Properties of Water.
1.2 Interaction of Water.
1.3 Role of Water in Bio molecular Structure.
1.4 Acid and Bases, Buffer solutions.
2. Chemical Bonds:

2.1 Chemical Bonds (lonic Bond, Covalent Bond, Coordinate Bond, Non
Covalent Bonds, Hydrogen Bond)

Key Words:- Water, Buffer, Chemical bonds.

12

10%

Biomolecules:

Sources, Nomenclature, Classification, Structures, Characteristics, and
Functions:

1.Carbohydrates,
2.Lipids,
3.Proteins and Nucleic Acids.
Key Words:- Carbohydrates, Proteins, Lipids, Nucleic Acids.

12

Tools and Techniques

1.1Principle and Applications of Light Microscopy, Centrifugation,
Chromatography (Paper, Thin layer and Column), Colorimeter and
Spectrophotometer.

12
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| Key Words:- Microscope, Chromatography, Spectrophotometer.

Part C : Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings :

1. DR {9 TF MaiRe—.®, Te—IT ThTerd

2. BIRGT Safdsma—sl. FNTEAR TH—ARget TwTers

3. SIORAA-HIEAT T Hredt—ARIIdl. TP

4. IR AT, TeqafRrehy, v et [ Fadram & & g
5. SaREIFASE—<1. {5y HAR, Femyae—ol L&l Jwres
6. UG S AT — WIear T4 Hrgel — IRIN . THes
7. Industrial Biotechnology — B.D. Singh

8. Textbook of Biochemistry — S.P. Singh

9. Cell and Molecular Biology — P.K. Gupta

10. Cell Biology - P.S. Verma and Agrawal

11. Cell and Molecuiar Biology. — S.C.Rastogy

12. Cell Biology. - P.S. Verma and Agrawal

Suggested equivalent online courses :
https://pubs.acs.org/loi/bichaw (for Biochemistry),
https://pubs.acs.org/loi/bipret, https://guides.lib.uh.edu/biotech (for biotechnology)

http://www.freebookcentre.net/Biology/BioTechnology-Books.html e books on biotechnology
https://www.phindia.com/Books/ShoweBooks/MTExNA/Biotechnologye books on biotechnology
https://bookauthority.org/books/best-biotechnology-ebooks e books on biotechnology

UL b OO0 )

Part D : Assessment and Evaluation (Theory)

Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 25
University Exam (UE) : 75
Time : 02.00 Hours
Internal Assessment : Class Test 15
Continuous Comprehensive Assignment/Presentation 10
Evaluation (CCE)
Total 25
Section (A) : Three Very Short 03x03=09
External Assessment : Questions (50 Words Each)
University Exam Section (B) : Four Short 04 x 09 = 36

Questions (200 Words Each)

Section (C) : Two Long 02x15=30
Questions (500 Words Each)
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Total 75

Part A :Introduction

Program: Certificate Course | Class: B.Sc. 1 Year | Year: 2021 | Session : 2021-2022

Subject : Biotechnology

1 | Course Code CORE- PR-1-SI-BTE C1 P

2 | Course Title Labwork for Cell Biology and Biochemistry

3 | Course Type Core Course

4 | Pre-requisite To study this course, a student must have had the subject Biology in
(If any) 12" class.

5 . Course Objective :-The Main Objective of the course will be to give
Course Learning hands-on practical knowledge in Biotechnology. The Demand For Trained
outcomes (CLO) workforce in Biotechnology is ever growing in Fundamental Research and

Industry Sector. Academic and Research Sectors also Require
Interdisciplinary trained manpower to foster the Biotechnology
Revolution.  The curriculum aims to impart basic knowledge with
emphasis on its applications to make the students ready for industries and
research work in concerned field.
Learning Outcome :-At the end of the paper , a student will be able to -
I. Understand basic techniques of cell biology.
2. Know the physical as well as chemical properties of biomolecules
3. Pursue a career in biochemical testing. The decrease of increase in the
amount of some of the biomolecules can have clinical significance.
4. Take medical Laboratory Technique Courses, opening opportunities in
hospitals and pathological laboratories.

6 Credit Value Practical - 2

7| Total Marks | Max. Marks: 25+75 | Min. Passing Marks : 33

Part B : Content of the Practical Course
Total numbers of Lectures (in hours per week) : 2 hours per week
Credits — 2 (Practical: 30 hours)

Scheme of Practical Examination: - Max. Marks (25 + 75 = 100)

(A) Internal Assessment. :- Max. Marks- 25
1. Class Interaction. 05
2. Quiz. 05
3. Seminar. 07
4. Assigments ( Charts, Rural Service. Technology Dissemination/Excursion/ Lab Visit/Industrial Training. 08

(B) External Assessment:- Max. Marks- 75
1. Major experiment 15
2. Minor Experiment -1 10
3. Minor experiment-2 10
4. Spotting. 15
5. Viva-Voce 15
6. Practical Record. 10

List of Experiments/Exercise.

To study the plant cell structure using various plant materials.
To study the animal cell structure using cheek cells.

To Prepare Onion root tip for the stages of Mitosis.

To Prepare and study the different stages of Mitosis and Meiosis.
To analyze Carbohydrates Quantitatively

To analyze proteins Quantitatively

To analyze lipids Quantitatively

o et S
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8. To Prepare Buffers.
9. To Separate plant pigments by Paper Chromatography.
10. To Separate amino acids by TLC.
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1. Fundamentals of microbiology and immunology; A.K.Banerjee and Nirmalaya
Banerjee, New Central Book Agency, New Delhi

2. Modern concepts of microbiology; H.D. Kumar and Swati Kumar., Vikas Publishing
House Pvt Ltd. , 2nd Edition.

3. Microbiology :M.J. Pelczar » E:C:S. -Chan: and N.R.Krieg , McGraw Hill Book
company. 1993, 5t edition

4. A text book of microbiology ;R.C.Dubey and D.K.Maheshwari , S Chand and
Company Ltd 2004, 1st edition.

5. Microbiology ;P.D.Sharma, Rastogi Publication,Meerut.

6. General Microbiology Vol | and Il; C.B. Powar and H.F.Dagniwala |, Himalaya
Publication.

7. Microbiology Fundamental and Applications; S.S.Purohit, Agrobias, 7t Edition.

8. Immunology ;K.R. Joshi, Agrobios, 5t edition.

9. wfawerr e gew SR v S srenf: sefderer aifear, 997 S9, 7= RBD
Publication, New Delhi.
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. &9 Sita s zfaars arft s ot I% =t | S. Vikas and company,
Jalandhar.

12. sfvers S wa S Frenfie 91.%.74T, Rastogi Publication, Meerut.
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2 http://open.oregonstate.education>...General

Textbooks

Microbiology- Open Textbook-Open

3 http://www.freebookcentre.net>...Immune System and Immunology (PDF63P)|download

book

4 http://hmmcollege.ac.in>3...PDF Introduction to Immunology
S http://www.malecentrum.sk>...PDF IMMUNOLOGY &MICROBIOLOGY
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Part A Introduction

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

Certificate

Subject: Biotechnology

1 Course Code

CORE-TH-2 SI BTEC 2T

2 Course Title

Microbiology and Immunology

3 | Course Type

Core Course

4 | Prerequisite

To study this course a student must have had the subject
Biology in class 12",

S | Course Learning
Outcomes

Course Objectives: To create general understanding about
microbiology and immunology

1.The students will be able to understand microbial diversity
and Nutrition.

2. The students will be able to understand immune system.
Immune responses and Vaccination.

3. The students will be able to describe role of immune system
in both maintaining health and contributing to disease.

4. The students will be able to understand immunological
techniques.

Course Learning Outcomes: At the end of the course student
will familiar with -

1. Microbial diversity and nutrition.

2. Immune system, its properties and types.

3. Immunoglobulin structure, types and functions and can apply
the concept of hypersensitivity and vaccination for different
diseases.

4 Perform various immunological techniques.

6 Credit Value

4

7 Total Marks

Max.Marks 25+75 Min. Marks 33
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Part B Content of the Course
Total Number of Lecture Hours — 60
Unit Topics No. of
LectureHours
I History , Basic concepts of Microbiology and Culture Media 12
preparation
1. History ,Basic concepts of Microbiology:
1.1 Fundamental, History and evolution of microbiology,
Development of microbiology, Application of microbiology in
human welfare.
1.2 Classification, General characteristic and structure of Bacteria,
Fungi and Viruses.
2. Media Preparation:
2.1 Methods and Types: Culture, Minimal, Selective, differential,
Transport media.
2.2 Synchronous, Batch and Continuous culture.
Key Worlds: Classification of Microorganisms, Media Preparation.
II Microbial Growth and Growth measurement: 14
1. Microbial Growth :
L.1. Definition of growth, Mathematical expression of growth
,Growth Curve, Generation time, Growth yield, Effect of nutrients
on growth.
1.2. Factor affecting growth: Nutrient, Temperature, Oxygen, pH,
Osmotic pressure.
2. Growth measurement:
2.1 Measurement of Growth (Direct and Indirect methods) : cell
number, Cell Mass and Cell Activity.
2.2. Cell Count: Turbidometric method, Plate count method .
Membrane count method , Dry weight and Wet method by
measurement of cellular activity.
Key Worlds: Growth, Measurement.
III | Basics of Immunology: 10
1. Basics of Immunology :
L.1. Concept of Innate and Acquired immunity, Phygocytosis
complement and Inflammatory responses.
1.2. Immune cells and organs : Structure, Function and Properties
of immune cells — Stem cell, T-cell, B-cell , NK-cell .
Macrophagus , Neutrophil, Eosinophil ,Basophil, Mastcell,

C% gﬁq/ﬁt@,ﬂ&)
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Dentric cell.
1.3. Immune organ: Bone marrow, Thymus, Lymph Node, Spleen,
Lymphatic System.

Key Worlds: Immunity, Immune cells.

v

Immunoglobulins and Immune response:

1. Immunoglobulins
1.1. Antigens: Characteristics of an antigen: Foreignness,
Molecular size , Chemical composition and Heterogeneity ,
Antigen Adjuvants , Epitopes, Haptens.
1.2. Antibodies: Structure, Types, Functions and Properties of
antibodies Antigenic determinant on antibodies( Isotypic,
Allotypic , Idiotypic). Monoclonal, Polyclonal and Chimeric
antibody.

2.Immune response :
2.1. Generation of immune response: Primary and Secondary
immune response, generation of Humoral response (Plasma and
Memory cell),
Generation of cell mediated immune response (self MHC
restriction, T-cell activation, Co-stimulatory signals), Killing
Mechanisms by CTL and NK cells, Introduction to tolerance.

Key Worlds: Antigens, Antibody.

Microbial , Immunological Techniques and Vaccination:

1. Microbial Techniques :
1.1. Principle, Working and applications of instruments —Laminar
airflow, Autoclave, Hot air oven.

2. Immunological techniques:
2.1. RIA, ELISA, Western blotting, Principles of Precipitation.
Agglutination , Immunodiffsion, Immunoelectophorosis.

3. Vaccination:
3.1. Vaccines and vaccination: Rubella, Varicella(Chickenpox),
Polio,Diptheria,Hepatitis vaccine.

Key Worlds: RIA, ELISA, Laminar air flow, Autoclave, Vaccine.

i N
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Part C Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings —

I. Fundamentals of microbiology and immunology; A.K.Banerjee and Nirmalaya
Banerjee, New Central Book Agency, New Delhi

2. Modern concepts of microbiology; H.D. Kumar and Swati Kumar., Vikas Publishing
House Pvt Ltd. , 2" Edition.

3. Microbiology ;M.J. Pelczar , E.C.S. Chan and N.R.Krieg , McGraw Hill Book company.
1993, 5" edition

4. A text book of microbiology ;R.C.Dubey and D.K.Maheshwari . S Chand and
Company Ltd 2004, 1* edition.

5. Microbiology ;P.D.Sharma, Rastogi Publication,Meerut.

6. General Microbiology Vol I and II; C.B. Powar and H.F.Dagniwala , Himalaya
Publication.

7. Microbiology Fundamental and Applications; S.S.Purohit, Agrobias, 7" Edition.

8. Immunology :K.R. Joshi, Agrobios, 5" edition.

9. wfaerTfasT, qewstEfruastas =iy, sefizere qftr, 7t 59, 7ETfRE,RBD
Publication, New Delhi.

10. TATROTTE TR, etz B3, -Ripdf 7w,

1. geqstra s zfeaarsr AT, FTorT, T =Yerd, S. Vikas and company,

Jalandhar.
12. srivasS st =R oT.3.7AT, Rastogi Publication, Meerut.

Suggested digital platforms web links

1 http://www.freebookcentre.net >.. . free microbiology books download|Ebooks online
Textbooks
2 http://open.oregonstate.education>...General Microbiology- Open Textbook-Open Textbooks

3 http://www.freebookcentre.net>...Immune System and Immunology (PDF63P)|download
book

4 http://hmmcollege.ac.in>3...PDF Introduction to Immunology
5 http://www.malecentrum.sk>...PDF IMMUNOLOGY &MICROBIOLOGY

Suggested equivalent online courses :

%&ww&
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Part D : Assessment and Evaluation (Theory)

Suggested Continuous Evaluation Methods:

Maximum Marks : 100

Continuous Comprehnsive Evaluation (CCE) : 25 marks University Exam (UE) :75 marks

Internal Assessment : Class 15

Continuous Comprehnsive TestAssignment/Presentation

Evaluation (CCE) 10
Total 23

External Assessment : Section (A) : Three Very short |03 x 03 = 09

University Exam (UE) :
Questions (50 Words Each)

Time : 2:00 Hours
Section (B) : Four Short 04 x09= 36 %
Questions (200 Words Each) !
Section (C) : Two Long S ;
Questions (500 Words Each) 02 x 15 =30 Total75

Any remarks/suggestions:
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15. WW%WWW%WW@TWl

Tt SR srearr gamee

AT TETAT e AT/ TS SRTE TS AT

1 Laboratory Techniques in Modern Biology ;N.Swarup , S.C. Pathak , S. Arora , Kalyani
Publication, New delhi.
2 Integrated Methodologies in Biology ;Shashi Shrivatava ,P. Banerjee , Arun Prakashan,

Gwalior.

3 Experiment in Microbiology Plant Pathology and Biotechnology;K.R.Anejaa, New Age
International ,New Delhi, 2007.

4 Laboratory Manual of Biotechnology ; P.N.Swamy , Rastogi Publication ,Meerut.

5 Practical Microbiology ; R.C.Dubey , D.K.Maheshwari , S Chand &Company, Delhi.

6 Manual of Experiments in Biotechnology ;Leena Lakhani, Sheeba Khan , Kailash Pustak
Sadan, Bhopal.

TERT e wewht 39 R
1 http://lipguides.uphsc.edu>...ebooks Microbiology Immunology & Biochemistry
2 Qtlp://bookauthority.orgz..Microbiology eBook
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Part A Introduction

Program: Certificate

Class: B.Sc. Year: | Session: 2022-23

Subject: Biotechnology

1 Course Code

CORE-PR-2-SI-BTEC 2P

2 Course Title

Lab on Microbiology and Immunology

3 Course Type

Core Course

4 Prerequisite | To study this course a student must have had the subject Biology in
class 12",
5 Course Course Objective :
Learning el arive dht : : e
Outcomes € objective of the course is to prepare students competent in su ject

through in-depth lecture and laboratory practices-

I The students will be able to identify microbes using modern
techniques.

2 The students will acquire skill and competence in microbiological and
immunological laboratory practices applicable to microbiological
research or clinical methods of immunology, including accurately
reporting observations and analysis.

Course Learning Qutcomes:

On completion of this course, learners will be able to have sufficient
scientific understanding of microbiology and immunology-

I Students apply concept, Principle and types of sterilization methods
viz performing microbiological experiments.

2 Students apply the concept and characteristics of antiseptic.
disinfected and their mode of action in day to day life.

3 Students will apply principle, working and applications of instruments
— Laminar airflow, Autoclave, Hot air oven etc

6 Credit Value

2

7 Total Marks

Max Mark 25+75 Min Marks 33
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Part B Content of Course

Total No of Practical (In Hours): 30

Topics Hours.

List ofPracticals Total 30

I To perform Aseptic technique, Cleaning of glassware’s, preparation of Cotton
Plugging and Sterilization.

2. To prepare Bacterial and Fungal media.

3. To isolate microbes from Air, Water and Soil.

4. To Study dilution and plating by Pour Plate, Spread Plate methods.

5. To Study microorganisms by Staining method — Simple staining, Gram staining,
Endospore staining, Fungal staining, Negative staining

6. To identify bacteria based on staining, Shape and Size.

7. To enumerate microorganism — Total and Viable count.

8. To study Antibiotic sensitivity of microbes by the use of antibiotic discs.

9. To isolate and identify pathogenic bacteria from sewage and waste water.
10. To Determine growth curve and generation time of E. coli.

11. To identify of human blood groups.

12. To enumerate total WBC of the given blood sample by hemocytometer.

13. To enumerate differential Leukocyte of the given blood sample.

14. To enumerate total RBC of the given blood sample by hemocytometer.
15.To isolate and Identify aquatic Fungi from Local water body.

Part C Learning Resources

Text Books, Reference Books ,Other Resources

Suggested Readings —

I Laboratory Techniques in Modern Biology :N.Swarup , S.C. Pathak , S. Arora . Kalyani
Publication, New delhi.

2 Integrated Methodologies in Biology :Shashi Shrivatava ,P. Banerjee . Arun Prakashan, Gwalior.
3 Experiment in Microbiology Plant Pathology and Biotechnology:K.R.Anejaa, New Age
International ,New Delhi, 2007.

4 Laboratory Manual of Biotechnology ; P.N.Swamy , Rastogi Publication ,Meerut.

5 Practical Microbiology ; R.C.Dubey , D.K.Maheshwari , S Chand &Company, Delhi.

6 Manual of Experiments in Biotechnology ;Leena Lakhani, Sheeba Khan . Kailash Pustak Sadan,
Bhopal.

Suggested digital platforms web links
I http://lipguides.uphsc.edu>...ebooks Microbiology Immunology & Biochemistry
2http://bookauthority.org>...Microbiol‘o& eBook

Suggested equivalent online courses :
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Part D Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Internal Assessment Marks External Assessment Marks
Class interaction /Quiz 10 Viva-voce on Practical 15
Attendance S Practical Record File 10
Assignment 10 Table Work Experiment 50
(Charts/Models/Seminar
/Rural Service /Technology
Dissemination/Report of
Excursion/Lab
Visits/Survey/Industrial
Visit)
Total 25 Total 75
Scheme of Table Work /Experiments:
1.Major experiment 15
2.Minor Experiment -1 10
3.Minor experiment-2 10
4.Spotting. 15
5.Viva - Voce 15
6.Practical Record. 10
[ =

/@ﬁ;ﬁ b
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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

Page 1 of 23
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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

Page 2 of 23
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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

Page 3 of 23
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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

Page 8 of 23
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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

Page 9 of 23
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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

Page 15 of 23



Mobile User


M- - TR=T

FEART; TATAT | ET : SL.UHHT. | qW: fodw 7: 2022-23
(RReattm) qreasa
e S senfrht
1 |MEFAFE | S2BTEC2T
o | ITSIHRA FT q: AT S1UAT SRR
[ELE]
3 | TTSARH FT TR | AST-2/ATEAL [AF{oqF -HAUTSAHRH
4 | qardeEr T Y HT FTAT FLA & (1T Teh S0 o 16 THIT T
(Prerequisites) | TSHH & # S SN a5 g1 =1(R T
RIKGIER
5 | ATSARA FEAAT 1. T UTSIHH FT I8 FTAT Al ATAATAG AT if=eht
H1 TRerfee ST S S EeT™T & ATA-A1 G =Aenl ISR §
(T AT 3k ATIANTN 6 GATAA 6 T [t gfeshron & |
ATITFA) TEAT &
(CLO) . AT SR U e a2 R s
StrafasiT & fAgTar it AT g STt & e
% FaeRted o3 7T 2 ST I8 =8 TISThH af aresit o
aeeterd grav gl
. AT THATS § AATAF ATHATEDT F THF Al 3@
TU, AT 1 3 TheAlD 6 olgd dgiide A1 § Hoe
BT AT
. AU S{tafase iR srats  AtwEiEEr o
STEAENh & GANH 6 919, el & JTEEE
S TATRIT ST H ST STEeTe 6 qrA-H7e T
H &H T AT(g Ul
EIEIE] dgfeas - 4
7 | T sfaFaw 3%-30+70 REATT I 3 33

Page 16 of 23



Mobile User


T - — GTSTRA T ATHAT

FA AT 60 T
TSI FAG e (T g1 Heid): I ga18 2 He

THIE Ao TSI
T 9E&qT

. | SR FnfAT o Siuae faguer F 9 fgia—
TR=E, S, ST FANAT T AEHA T Tged 3T TATH LA 12
= Rusers, sifaa wrfererrst & oAU &7 fgHw, 93 Suau
T TR, AT FHITAFRTA § STUAT 7 THR=T, AT

. | AT & fore deec—
FAMATAFL: FATAT 322, SFIATHS, FHIEHAES, Hol(HE, 12
FIATS, ASAAFIAIT 37T IF HHAT ATA %L, ThLAEH & [T
FATAIT TFaL, SHATTHFT 3T H-STUAT AT

. | STgatres g<he it USreaiaisit—
AT FAMAT H ITANT TSTeH: Tday TSegaads, SIuAT 12
ATIS, TAFAACIZS  FISAS, FAAT TUS(12H, TIUAT
Tetae-l,  REe zefFaew, o wewes, @ fiEw
R EERUECIESCRERS

IV. | SHFEOTET:—S{I qEI e ST Sie SEaeon: S(ar] 6390,
SHRHIE,  STOSHH, (9 TIEAL0  Jahd e IO, 12
SHAETSATERT, Icaadd: ATg=gh, ATseaid, qiH-34, qlH-
A3

V. | SO FART F TR ST J@ i — Ao o RUFe & | 12
qPCR, &% THE 3T AT e lsh il daed HdAT (Tl
SO, ufEHr,  Wedle),  FUAU SAEERAU, ST
i e Suan sEnfafEt & s w5
EIETCIRT 22

TT| 60

Page 17 of 23



Mobile User


ANT-9 — H@e & G918

oy g G
ey fhare

1.
2.

L

ST ATl &l g ea® - g U=, | (Aeferee)
ATV SITATAATT il SEeah - 6. TH.ITET, ST, TIATAT 3T &, e,

[anN DN [anN Al N
Hletien! HeplHAA glsdl qlxl

ST - AT — AfFTHe TEaEer | gEomad
AT STEATA=T 3T SIANTRITRIEGN - T ST FH G, TH1e: fFwm

Ao ST - ST, Whes ¥ g1, TR T4

o o [N o M N anN o o o
St StlialiHad T ST Teh SUTAY O — <l sl Gl AT ATAAT @A

AN EEISEETND)

7. USATHE 9F Gr&ehl- g1 e, |1 g4

8. HET Yo« Ral YT STehTaH!, AIaTel g7 fouT & Fafara syerfera Teaeh|
http://www.mphindigranthacademy.org/

ANT- T — it geaiee fafem
ST qaq geate fafewt
sTfeeRaw & : 100
qad ATIF qagi (CCE) i : 30 fersafa=meraia adtear (UE) &+ : 70
ST g FATH ¥ T 3 : 30

STHTSAHE TEQA 0T/ (ISicerd)

A : ATATT () : TG T FT 3% : 70

e fiT ader: | oy (@) g ST T
9T— 03.00 < AT () : &" 3T I

Page 18 of 23



Mobile User


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:

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.

Nk L=

Part C - Learning Resources

Text Books, Reference Books, Other Resources

Molecular Biology and Biotechnology- By H.D. Kumar, Vikas Publication.
Gene, Genomics and Genetic Engineering- By Irfan Khan and Atiya Khanum, Ukaaz

Introductory Practical Biochemistry - By Sawheny and Singh, Narosa Publication.
Biochemistry A lab manual- By Farrell and Taylor, Cenage Learning.

Laboratory manual on Biotechnology- By Swamy, Rastogi Publication.

Practical Microbiology- By Dubey and Maheshwari, S. Chand and Co.

Trends in Molecular Biology and Biotechnology, - By Srivastava, Srivastava and Tiwari, CBS

1.
2.
Publication.
3. Advanced Biotechnology- By R. C. Dubey
4.
5.
6.
7.
8.
Publication, Dehradun.
9.

Books published by M.P. Hindi Granth Academy, Bhopal
http://www.mphindigranthacademy.org/

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
Seminar/ Rural Service/
Technology Dissemination/
Report of Excursion/ Lab
Visits/ Survey/ Industrial Visit)

Table work/ Experiments

TOTAL

30

70
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BIOTECHNOLOGY (v
Session 2022-23

B.Sc I11 Year

Paper-I: Molecular Biology and Genetic Engineering

Unit-I:

DNA and RNA, Chemical Structure, Types and Properties. Experimental Proof of DNA as
genetic material, Genome- Concept, Plant, Animal, Bactcrial and Viral Genome, DNA
Replication. Types, Experimental proof of semi conservative replication, Replicon- Concept.
proteins and enzymes involved in replication in prokaryotes and eukaryotcs, Modes of DNA
replication. Unidirectional, Bidirectional, Types of DNA replication. Y shaped. 0 mode.

rolling circle mechanism.

Unit-11:

Eukaryotic chromosomal organization, Euchromatin, Heterochromatin. chromatin structure,
nucleosomes, histone and non histone proteins, Histone modifications, Introduction 1o

epigenetics.

Unit-111:

Origin of life: Classical experimenis and current concepts. Evolution of biological
macromolecules, Evolution of early forms, Mendeian genetics: Mendel’s Law, Chromosomal
basis of heredity, Chromosomal analysis, allelic variation, dominance. linkage and crossing

over.
Unit-1V:

Introduction to Recombinant DNA technology, Scope & importance, Gene Cloning, PCR,
Introduction to Restriction endonuclease, Vectors for DNA transfer and their types:

Plasmids, Phagemids, Cosmids, BAC. Gene amplification.

Unit-V:
Plasmids Types Properties and cloning vectors. Recombinant DNA techniques and cloning

with Restriction endonuclease and recombinant DNA.

Mutation, Types of mutations; Point mutation (Base pair change. frame shift. deletion).

Transcription, translation and gene expression in eukaryotes (yeast), Alternate splicing. w
Cynad L



Mobile User

Mobile User

Mobile User


Paper-I1: Applied Biotechnology
Unit-1: Microbial Biotechnology

Food Microbiology-Microbial contamination & Spoilage, Food preservation. Industrial
Production of Ethyl Alcohol, Penicillin, Cyanocobalamin, Glutamic Acid, Citric Acid,

Amylase, Protease.

Unit-11: Plant Biotechnology-

Introduction to plant tissue culture, Nutritional requirements, In vitro culturc. Single ccll
culture, Anther culture, Ovule culture,Somatic embryogenesis, Organogenesis . Protoplast
culture,.Somatic hybridization, Genetic manipulation of plants using dgrobacterium

tumefaciens.

Unit-111: Immunology and Animal Biotechnology

Immunity- Innate and Acquired, Host defense mechanism- Infection and its types, Organs

and Cells of Immune system, Vaccines and its types.Antigens- Properties and types.

Adjuvants, Immunoglobulins-  Structure, types and functions. Generation of

Antibodies,Primary and Secondary response, Agglutination and Precipitation reactions,

History , Equipment and materials for animal cell culture technology. Physical requirement

for animal cell and their growth curve in culture.

Commonly used cell lines — their organization and characteristics, Differentiation of cclis.

Organ culture - techniques, advantage and applications.

Applications of animal biotechnology: Methods of Transfection and celi fusion of animal
cells, Selectable markers, HAT selection, Transgenic animals, Stem cell  culture,

Transplantation of cultured cells, Bioreactors for large scale production of animal cells.

Unit-1V: Fermentation Technology

Fermentation Technology, Primary and Secondary Screening, Strain Improvement, Inoculum

Development, Industrial Sterilisation process, Scale-up and Harvest and Recovery.

Types of fermentation — batch, continuous, fed batch process: Submerged and Solid State

fermentation process, Basic design of a fermentor and factors affecting fermentor design.

4 e pod .
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Types of fermentors- Fluidized, Packed Bed, Air lift Fermentor, Tray Fermentor and Tower

Fermentor.

Unit-V: Environment Biotechnology

Environment: Basic concept, Significance, Public awareness. Environmental poliution,
Assessment of water quality, Treatment of waste-water — Primary, secondary and tertiary
treatment. Solid waste management (composting, vermi-composting, methane production).

Biopesticides- Bacterial and Fungal, Genetically modified crops, Biofertilizers - Nitrogen
fixers, PSB. Mycorrhiza and VAM, Microbial leaching, Microbial Enhanced Oil Recovery.

Bioremediation and Biodeterioration. Modern fuels- Mecthanogenic bacteria and biogas,

microbial hydrogen production.

13
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BT-303 Laboratory
List of Practicals

I. Chromosomal DNA isolation from Plant cells.
2. Chromosomal DNA isolation from Animal cells.

Genomic DNA isolation from Micro-Organisms.

2

4. Analysis of isolated DNA by Agarose gel electrophoresis.
5. Spectrophotometric analysis of DNA and DNA melting.
6. UV as a physical mutagen

7. Gradient Plate Technique

8. Estimation of DNA using diphenylamine method.

9. Estimation of RNA using orcinol method.

10. Isolation of RNA from Yeast..

11. Isolation of plasmid DNA from bacteria.

12. Effect of UV radiation on microbial cell

13. Demonstration of repair mechanism in microbes.

14. Bacteriophage and determination of latent period of infection
[5. Isolation of total RNA from Plant tissue by SDS phenol method.
16. Elution of DNA from agarose gel band.

17. Transformation in E-coli cell.

18. Growth of plant tissue into undifferentiated mass of callus.
19. Preparation of animal cell culture media.

20. Separation and culture of lymphocyte from blood.

21. Demonstration of fermentor.

22. Preparation of wine.

23. Extraction of citric acid from Aspergillus.

24. Production of ethanol by yeast.

25. Demonstration of PCR.

26. Immobilization of microbial cells.

27. Extraction and preparation of lactic acid.

28. Extraction and preparation of citric acid.

29. Demonstration of Radial immuno diffusion analysis.

30. Isolation of microorganism from polluted site/ industrial waste.

31. Blood group analysis.
L L/V‘ ; ‘9—\4— WA
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32. Differential count of WBC.
33. To examine flocculation reaction using VDRL test.
34. To observe the agglutination reaction using WIDAL test

35. Determine the concentration of unknown antigen using Radial Immuno Diffusion
technique.

Note: 70% of the above list should be compulsorily performed.

Scheme of Practical Examination MM: 50
Duration: 3 Hrs

1. Major (10)

2. Major (10)

3. Minor (5)

5. Minor (5)

4. Spotting (10)

5. Viva- Voce. (05)

6. Practical Record. (05)

Suggested Reading
{. Industtrial Microbiology By A. H. Patel

2. Microbial Biotechnology By Hazarre

(V3]

Molecular biology: Avinash & Kakoli Upadhyay

4. Gene Biotechnology: Jogdand

5. Essential of Biotechnology: S.N.Das

6. Text book of Biotechnology:R.C.Dubey

7. Biotechnology & genomics : P.K. Gupta (_@M.b*’“’@

8. Modern concept of Biotech: H.D.Menon

9. Problems of genetics, Molecular genetics & evolutionary genctics: Pranobh K. ’/\6"%

Banerjee
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10. Fundamentals of Microbiology & Immunology : Banerjee& Banerjee
11. Immunology : Rao

12. Biotechnology & Genomics : P.K.Gupta

13. Biotechnology : Satyanarayan

14. Plant tissue culture: Bhajwan

15. Introduction to plant tissue culture:Razadan

16. Introduction to Biotech: Chawla

17. Animal Biotechnology: Srivastava, Singh& Yadav.

18. Text book of Animal Biotechnology, Ramdas and Mecraya,

19. Biotechnology Animal cell, Satish M.K.

20. Animal Biotechnology, Ranga M.M.

21. Text Book of Biotechnology, B.D. Singh. Culture of Animal cell, Freshney.

22. Plant Biotechnology, JitendraParkash.
23. Biotechnology in plant science. Kumar N C.

Cﬁzd. l:nvironmental Biotechnology Agrawal S.K.
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