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Part A :Introduction

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

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 Qutcome :-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

7 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

111

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 (Ionic Bond. Covalent Bond. Coordinate Bond. Non
Covalent Bonds, Hydrogen Bond)

Key Words:- Water, Buffer, Chemical bonds.

12

Iv

Biomolecules:

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

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

12

Tools and Techniques

I.1Principle and Applications of Light Microscopy, Centrifugation,
Chromatography (Paper, Thin layer and Column), Colorimeter and

12

Spectrophotometer.
L—LQI__
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\ Key Words:- Microscope, Chromatography, Spectrophotometer.

Part C : Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings :

HIPT e vd sraifRral-dis. Jar—wrt yeRe
2. BIRDT Safde—=l. FNYGEAR TH—ARad THeD
SERATTT—HICAT TG PIE—IMR.SLHN. TPHIeD
YT A, regafrdy, et et Fadam A & g
SraRaTIAfas——-Sf. v AR, Aesuae—o N4l yHew
U g kAT — WIfedr Td BiEall — SRS yees

Industrial Biotechnology — B.D. Singh
Textbook of Biochemistry — S.P. Singh

© %N s W

Cell and Molecular Biology — P.K. Gupta
10. Cell Biology - P.S. Verma and Agrawal
11. Cell and Molecular 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

vAw N e

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. [ 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) | yorkforce 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

N —




8. To Prepare Buffers.
9. To Separate plant pigments by Paper Chromatography.
10. To Separate amino acids by TLC.
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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,
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Part A Introduction

Program: Class: B.Sc. Year: I Session: 2021-22

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",

5 | Course Learning
Outcomes

Course Objectives: To create general understanding about
microbiology and immunology

I.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 -

[. 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

2 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.
11 Microbial Growth and Growth measurement: 14
1. Microbial Growth :
1.1. 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.




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.
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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. wiaaTiEsT, et sz qTfEAT, TEF 3, wErfEE.RBD

Publication, New Delhi.
10. Ao, yefrreer B —Rdpdf T
1. FesfrafasTe ;zfqarsr aret, wefroerat, oiez <iter#Y, S. Vikas and company,

Jalandhar.
12. rfverat e sias T2y, . 3.74m, Rastogi Publication, Meerut.

Suggested digital platforms web links

I 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
3 http://www.malecentrum.sk>...PDF IMMUNOLOGY &MICROBIOLOGY

Suggested equivalent online courses :
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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

Questions (200 Words Each)

Section (C) : Two Long
Questions (500 Words Each)

02 x 15=30Total75

Internal Assessment : Class 15
| Continuous Comprehnsive TestAssignment/Presentation .
| Evaluation (CCE) 10 |
Total 25
External Assessment : Section (A) : Three Very short |03 x 03 = 09
University Exam (UE) 3
Questions (50 Words Each)
Time : 2:00 Hours
Section (B) : Four Short 04 x09= 36 !

Any remarks/suggestions:
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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.
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Part A Introduction

Program: Certificate

Class: B.Sc. Year: I Session: 2021-22

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 oy ; o
Ottcoiics The objective of the course is to prepare students competent in subject

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. Toisolate 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.

I'l. 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.

3 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
Ihttp://lipguides.uphsc.edu>...ebooks Microbiology Immunology & Biochemistry
2h_ttp:ffbookauthority.orgL.Microbiolog}; 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 5 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
g
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