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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, 5th edition.

9. wfdwer s qew Sfrf vd s= Srepfr: sefdeTer swfea, 7vg 99, wEiEE RBD
Publication, New Delhi.
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1. g&7 ST Bem =zfaams amt o ot qoU=E =Tedt | S, Vikas and company,
Jalandhar.
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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
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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
Qutcomes

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




Part B Content of the Course
Total Number of Lecture Hours — 60
Unit Topics No. of
LectureHours
| 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 :
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 :
1.1. 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, i)
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Dentric cell.
1.3. Immune organ: Bone marrow, Thymus, Lymph Node, Spleen,
Lymphatic System.

Key Worlds: Immunity, Immune cells.

IV

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. StaReTTasTT, qemst Ao = Ry, srefzeme sfean, 7% 3, w=rfz.RBD
Publication, New Delhi.

10. TATFROTTERITRAY, yerers B34y, —Rpdf T

1. GERSa 33T 2feaarsr aveft, aeftoerat, goiez e, S. Vikas and company,

Jalandhar.
12. SRSy, € 3.9, Rastogi Publication. Meerut.

Suggested digital platforms web links

| 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.freebookeentre.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 :




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) 19
Total 25
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
Questions (500 Words Each) 02 x 15 = 30 Total75

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 Biotechno!ogy;K.R.Anejaa, New Age
International ,New Delhi, 2007.

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

S 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: | Session: 2021-22

Subject: Biotechnology

1 Course Code

CORE-PR-2-SI-BTEC 2P

9 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 The obiect; Fin ; d : bi
Oitconcs e 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




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.

1'1. 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 —

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.

Suggested digital platforms web links
lhttp:/lipguides.uphsc.edu>...ebooks Microbiology Immunology & Biochemistry
2http://bookauthority.org>.. Microbiology 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

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

50

Total 25 Total

75

Scheme of Table Work /Experiments:

15
10
10
15
15

1.Major experiment
2.Minor Experiment -1
3.Minor experiment-2
4.Spotting.

5.Viva — Voce
6.Practical Record.

10

74 -
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