B.Sc. Hons Biotechnology 2017-18
Semester 3
Subject:-  Immunology                                                                                          Total units= 4
                                                                                                                          Theory marks = 67

                                                                                                                    Internal assessment= 8
                                                                                                            Total marks =75   
UNIT-I

	Topic
	Teaching points
	Specific objectives
	Methods /approaches /techniques
	Resources and links

	1. Introduction

2. Cells  of  the  immune  system
	To discuss the overviews of immune system – Historical perspectives 

  ii) Innate and acquired immunity 

  iii) Clonal nature of immune response

Hematopoiesis  and  differentiation,  lymphocyte 

trafficking,Blymphocytes,  T-lymphocytes,  macrophages,  dendritic  cells,  Natural  killer 

cells and lymphocyte activated killer cells, eosinophils, neutrophils & mast cells
	To  understand  general  aspects  of  immune  system  like  different  components  of  the 

immune  system,
	classroom teaching with examples 
	Kuby Immunology (2006) by Thomas J. Kindt, Richard A. Goldsby, Barbara A. Osborne, 

Janis Kuby (W.H. Freeman).


Question Bank
Long answer type questions 

1. Give the history of immunology
2. Explain innate and acquired immunity

3. Describe different types of immune cells

4. Describe the clonal nature of the immune system with diagram

5. Describe lymphocyte trafficking

6. Name the different types of phagocytic cells with well labeled diagrams.

7. Explain the process of hematopoiesis.
Short answer type questions

1. Define immunology

2. Define hematopoiesis

3. What are dendritic cells

4. Give the function of natural killer cells

5. Give the role of mast cells

6. Differentiate between innate and adaptive immunity

7. Differentiate between B and T lymphocytes.

Unit 2
	Topic
	Teaching points
	Specific objectives
	Methods /approaches /techniques
	Resources and links

	1. Organs  of  the  immune  system
2. Lymphocyte  Trafficking

3. Antigens
	Primary and  secondary  lymphoid  organs,  systemic function of immune system.

Cell  surface  proteins,  Cell  Adhesion molecules  (  Integrin,

Selectin, Cadherin family and Ig Superfamily).

Immunogenicity Vs.  antigenicity,  factors  effecting  immunogeneticity,  nature of immunogen, epitopes, heptans and antigenicity, pattern recognition receptors.
	To understand the Generation  and  functions  of  these  components, the antigen and its characterstics to cause the disease.
	Lecture cum discussion 
	Kuby Immunology (2006) by Thomas J. Kindt, Richard A. Goldsby, Barbara A. Osborne, 

Janis Kuby (W.H. Freeman).


Question Bank
Long answer type questions 

1. Describe the primary lymphoid organs
2. Describe the secondary lymphoid organs

3. Give the factors affecting the antigenicity of the antigens

4. Explain the cross reactivity of the antigen

5. Give the immunoglobulin superfamily

6. Describe pattern recognition receptors
7. What are cell adhesion molecules
Short answer type questions

1. Define antigen
2. Define immunogen

3. Difference between antigen and immunogen

4. What are haptens

5. Define epitopes

6. What are cell adhesion molecules

7. What are cell surface proteins

Unit- 3

	Topic
	Teaching points
	Specific objectives
	Methods /approaches /techniques
	Resources and links

	1. Immunoglobulins

2. Major  histocompatibility  complex


	Structure  of  antibody,  antibody  effector  function,  antibody  classes 

and  biological  activities, antigenic  determinants  on  Immunoglobulins,  Immunoglobulins 

superfamilies.
General  organization  and  inheritance,  MHC 

molecules  and  genes,  genetic  map,  cellular  distribution,  regulation  of  MHC  expression 

and disease susceptibility, antigen presentation.
	To understand the working of antibodies to kill the pathogen and in immune system.
To understand the role of MHC in recognition of self and non self cells.
	classroom teaching with the use of blackboard
	Kuby Immunology (2006) by Thomas J. Kindt, Richard A. Goldsby, Barbara A. Osborne, 

Janis Kuby (W.H. Freeman).


Question Bank
Long answer type questions 

1. Give the different types of antibody classes

2. What are MHC and give its types

3. Explain the processing of antigens in different types of MHC

4. Give the functioning of antibodies and their structures

5. Explain the general organization and inheritance of MHC genes

6. Explain the regulation of MHC expression
Short answer type questions

1. What are antibodies

2. Give full form of MHC

3. Give types of MHC

4. Give the role of IgM

5. Which antibody can cross the placenta and give its role

6. Which antibodies are involved in inflammatory responses

Unit 4
	Topic
	Teaching points
	Specific objectives
	Methods /approaches /techniques
	Resources and links

	1. Hybridoma  Technology

2. Antigen–Antibody  interactions
	Production  of  Monoclonal  Antibodies,  applications  of polyclonal and monoclonal antibodies.
Strength  of  interaction,  cross  reactivity,  antibody  affinity,  avidity.  Antigen-antibody  interactions  as  tools  for  research  and  diagnosis: precipitation  and  agglutination  reactions,  immunodiffusion,  immunoelectrophoresis, 

immunoassays,  Enzyme  linked  immunosorbent  assay  (ELISA),  Radioimmunoassay 

(RIA), western blot, Immunofluorescence.
	The students will gain the knowledge  of  basic 

immunological techniques.
	classroom teaching with power point presentation of the topic hybridoma technology 
	Kuby Immunology (2006) by Thomas J. Kindt, Richard A. Goldsby, Barbara A. Osborne, 

Janis Kuby (W.H. Freeman).

Delves PJ, Martin SJ, Burton DR, Roitt IM. Roitt's essential immunology.  Wiley 

Blackwell; 2011.


Question Bank
Long answer type questions 

1. Explain the production of monoclonal antibodies

2. Give various functions of monoclonal antibodies
3. Describe the types of ELISA with well labeled diagrams

4. Give difference between immunodiffusion and immunoprecipitation

5. Explain western blot

6. Give the various types of immunodiagnostic techniques

7. Give applications of polyclonal antibodies

Short answer type questions

1. Define monoclonal
2. Give full form of ELISA and RIA

3. What are immunodiagnostic techniques

4. Explain cross reactivity

5. Define avidity and affinity
100% syllabus will be covered till 30th September 2017.
B.Sc. Hons Biotechnology 2017-18
Semester 3
Subject:-  Animal cell culture                                                                       Total units= 4

                                                                                                                   Theory marks=67

                                                                                                           Internal assessment= 8
                                                                                                                     Total marks =75

Unit 1
	Topic
	Teaching points
	Specific objectives
	Methods /approaches /techniques
	Resources and links

	      1.History of     development of cell cultures
1. Biology of cultured cells
	To discuss the history and natural surroundings for animal cells, simulating natural

conditions for animal cells, metabolic capabilities of animal cells.

The culture environment, cell adhesion,proliferation, differentiation,

signaling, evolution of cell lines. Equipments and materials for animal cell culture technology
	. The major emphasis of this course is to introduce the students to the field of Animal

Cell culturing and its importance to mankind.
	Lecture cum discussion
	R. Ian Freshney, (2010) 6th Edition, Wiley-Blackwell. Culture of Animal Cells: A

Manual of Basic Technique and Specialized Applications

Butler, M (1996) Mammalian cell biotechnology. A practical approach (IRL, Oxford

University Press)


Question Bank
Long answer type questions 

1. Explain the history of animal cell culture

2. Describe the metabolic capabilities of animal cells

3. Describe how natural conditions can be simulated for animal cell culture

4. Explain cell adhesion molecules

5. Give the detail of various equipments and materials used for animal cell culture

6. Explain cell differentiation

7. Describe evolution of cell lines
Short answer type questions

1. Define animal cell culture
2. Describe cell signaling

3. What are cadherins

4. What are integrins

5. Describe tight junction gaps

6. Name two cell lines

Unit 2

	Topic
	Teaching points
	Specific objectives
	Methods /approaches /techniques
	Resources and links

	1. Media and its components

2. Animal cell culture Techniques:
	Introduction to the balanced salt solutions and simple growth medium. Brief discussion on the chemical, physical and metabolic functions of different constituents of culture medium. Role of carbon dioxide. Role of serum and supplements. Serum & protein free defined media and their application.

Dispersion and disruption of tissues; primary cultures,

anchorage and non-anchorage dependent cells; secondary culture, transformed animal cells.
	Students will learn about the nutritional requirements of animal cells and different types of media required for their growth and different animal cell culture techniques

	classroom teaching with examples 
	R. Ian Freshney, (2010) 6th Edition, Wiley-Blackwell. Culture of Animal Cells: A

Manual of Basic Technique and Specialized Applications

Butler, M (1996) Mammalian cell biotechnology. A practical approach (IRL, Oxford

University Press)


Question Bank
Long answer type questions 

1. Explain the different constituents of the media and their funtions
2. Give the disadvantages of serum containing media and advantages of serum free media
3. Describe BSS media
4. Describe the physical, chemical and metabolic functions of the media components
5. Give the role of carbon dioxide in animal cell culture
6. Write about primary and secondary culture

7. Describe transformed animal cells

8. Explain dispersion and disruption of tissues. Write about various physical and chemical methods
9. Explain anchorage and non-anchorage dependent cells
Short answer type questions

1. What is defined media
2. Give full form of BSS

3. Write about Hanks balanced salt solution

4. Describe simple growth medium

5. Which hormones are present in serum?

6. What is serum free media?

7. Why some constituents are not autoclaved?

8. Define transformed cells

9. Differentiate between primary and secondary cultures

10. Difference between dispersion and disruption 

Unit 3

	Topic
	Teaching points
	Specific objectives
	Methods /approaches /techniques
	Resources and links

	1. Cell lines

2. Measurement of growth and viability of cells in culture
	Established/continuous cell lines, commonly used animal cell lines, their origin and

characteristics. Maintenance and growth kinetics of cells in culture, differentiation of cells
Measurement of growth and viability of cells in culture. Cytotoxicity assays & their applications
	To learn about the cell lines, their growth and viability in different environmental conditions
	classroom teaching and after discussion, students will give seminars of the same topic 
	R. Ian Freshney, (2010) 6th Edition, Wiley-Blackwell. Culture of Animal Cells: A

Manual of Basic Technique and Specialized Applications

Butler, M (1996) Mammalian cell biotechnology. A practical approach (IRL, Oxford

University Press)


Question Bank
Long answer type questions 

1. Explain different types of cell lines
2. Give the names of the cell lines with detail of their characterstics, origin and use.

3. Explain different methods to check the viability of the animal cells

4. Explain different types of cytotoxicity assays and their applications

5. Describe the maintenance and growth kinetics of cells in culture

6. Explain differentiation of cells
Short answer type questions

1. Define cell lines
2. Define differentiation 

3. Define viability of cells

4. What are cytotoxicity assays

5. Name two transformed cell lines

Unit 4

	Topic
	Teaching points
	Specific objectives
	Methods /approaches /techniques
	Resources and links

	1. Characterization, preservation and transformation of cell lines
	Characterization of Cell lines and their authentication, Cell fusion and production of monoclonal

antibodies.

Transformation and immortalization, cryopreservation.

Bio-Safety & Bioethics.
	To learn about the methods to preserve the animal cell lines for further use, and applications of animal cell culture. Students will also learn about various safety techniques of animal cell culture labs and various ethics related to it.
	classroom teaching with examples 
	R. Ian Freshney, (2010) 6th Edition, Wiley-Blackwell. Culture of Animal Cells: A

Manual of Basic Technique and Specialized Applications

Butler, M (1996) Mammalian cell biotechnology. A practical approach (IRL, Oxford

University Press)


Question Bank
Long answer type questions 

1. What is cell fusion and describe the production of monoclonal antibodies
2. Give different methods of cell preservation
3. Write about biosafety and bioethics
4. Explain transformation and immortalization of cells
5. Explain characterization of Cell lines and their authentication
Short answer type questions

1. Define cryopreservation
2. Define immortalization of cells
3. Give names of immortal cell lines
4. Give four levels of biosafety in ATC labs
5. Define bioethics
6. Define cell fusion.
100% syllabus will be covered till 30th September 2017.

B.Sc. Hons Biotechnology 2017-18
Semester 5
Subject:-  Tools in bioinformatics                                                                Total units= 4

                                                                                                                   Theory marks=67

                                                                                                           Internal assessment= 8
                                                                                                                     Total marks =75

Unit 1

	Topic
	Teaching points
	Specific objectives
	Methods /approaches /techniques
	Resources and links

	1. Introduction to Bioinformatics, Biological Databases and Sequence analysis
2. Primary Databases
3. Secondary Databases
4. Molecular Structure Databases
	Introduction, overview and needs of bioinformatics technology
Primary Sequence database i.e. GenBank & EMBL.

SwissProt/TrEMBL, Pfam

Protein Data Bank (PDB), SCOP, CATH. Understanding the

structure of each database and using it on the web.
	This subject introduces the students to an advanced field of biotechnology which will give an insight how to handle the enormous data generated in biology in silico and the in silico tools applied to decipher and analyze the data.
	classroom teaching with performance of the experiments using internet
	Essential bioinformatics- Jin Xiong

Bioinformatics: Sequence and genome analysis- David W. Mount


Question Bank
Long answer type questions 

1. Give the applications of bioinformatics

2. Describe primary sequence databases
3. Explain secondary sequence databases

4. Explain in detail the database protein data bank
5. Give the structural classification of proteins

6. Give differences between SwissProt and TrEMBL
Short answer type questions

8. Define antigen

9. Define immunogen

10. Difference between antigen and immunogen

11. What are haptens

12. Define epitopes

13. What are cell adhesion molecules

Unit 2

	Topic
	Teaching points
	Specific objectives
	Methods /approaches /techniques
	Resources and links

	1. Sequence Alignment
2. Pair wise sequence alignment
3. Substitution matrices
4. Multiple sequence alignment

	Introduction to sequence alignment and its applications

Concept of global and local alignment, Dot Plot, algorithm for

pair wise sequence alignment (Needleman Wunsch, Smith-watterman methods), Introduction to

BLAST, types of BLAST, algorithm of BLAST and interpretation of its result.

Introduction to substitution matrices: PAM and BLOSUM matrices, concept of log odd ratio.

Methods of multiple sequence alignment. Introduction to

consensus sequences, motifs and profiles.
	The students will learn to use BLAST for sequence similarity studies. This unit will increase their knowledge about the relationship between sequence similarity and ancestral relationship
	classroom teaching with examples . students will use the various tools in practical classes and will  solve some problems their own
	Essential bioinformatics- Jin Xiong

Bioinformatics: Sequence and genome analysis- David W. Mount


Question Bank
Long answer type questions 

1. Explain BLAST and its types

2. Give differences between PAM and BLOSUM
3. Explain different methods of MSA

4. Describe the concept of log odd ratio

5. Give differences between local and global alignment
6. What are motifs and profiles. Explain

7. Explain the algorithm of BLAST
8. Give differences between pairwise and multiple sequence alignment

9. Explain Clustal W and Clustal X

10. Explain PSSM
Short answer type questions

1. Give full form of BLAST
2. Define motifs
3. Give web address of BLAST
4. What are substitution matrices
5. What are alignments.
Unit 3

	Topic
	Teaching points
	Specific objectives
	Methods /approaches /techniques
	Resources and links

	1. Phylogenetic Analysis
2. Genome Annotation

	Introduction to phylogenetic analysis and its application, phylogenetic

tree topologies, methods of phylogenetic tree construction and tools.

Concept of genome annotation, methods of gene identification. Tools of

gene identification: GenScan and Glimmer
	Students will learn about the concept of phylogenetic data analysis and various tools and methods of gene identification
	Lecture cum discussion and practicing of the flow diagrams of the procedure of working of tools 
	Essential bioinformatics- Jin Xiong

Bioinformatics: Sequence and genome analysis- David W. Mount


Question Bank
Long answer type questions
1. Give different methods of phylogenetic tree construction
2. Explain UPGMA method
3. Explain NJ method of phylogenetic tree construction
4. Give different tools of gene identification
5. Explain the method of gene identification in prokaryotes
6. Give the applications of phylogenetic analysis
Short answer type questions

1. Define phylogenetic analysis
2. Write about Genscan
3. Describe Glimmer
4. What do you understand by genome annotation
5. Give different tree topologies
Unit 4
	Topic
	Teaching points
	Specific objectives
	Methods /approaches /techniques
	Resources and links

	1. Protein Structure Prediction

	Concepts and strategies of protein structure prediction, methods of secondary structure prediction, and methods of protein tertiary structure prediction. Structure

visualization tool – RasMol.
	To learn the methods to predict and visualize the structure of proteins
	classroom teaching with examples.

Students will learn how to use the various tools and then visualize the structures using RasMol
	Essential bioinformatics- Jin Xiong

Bioinformatics: Sequence and genome analysis- David W. Mount


Question Bank
Long answer type questions

1. Explain the methods of secondary structure prediction of  proteins

2.  Explain the methods of tertiary structure prediction of  proteins

3. Describe the different levels of protein stuctures

4. Explain homology modelling

5. Describe structure visualization tool
6. Give the strategies of protein structure prediction
Short answer type questions

1. Write about Ramachandran plot

2. Describe RasMol

3. Draw the flow diagram of homology modeling

4. Describe Chou Fasman method
5. Explain GOR method

6. Describe JPred method of protein structure prediction
100% syllabus will be covered till 30th September 2017.

B.Sc. Hons Biotechnology 2017-18
Semester 1
Subject:-  Life Sciences                                                                                 Total units= 4

                                                                                                                   Theory marks=67

                                                                                                           Internal assessment= 8
                                                                                                                     Total marks =75

Unit 1

	Topic
	Teaching points
	Specific objectives
	Methods /approaches /techniques
	Resources and links

	1. Plant Anatomy and Physiology
	Structure of land plants.

Nutrition and Transport phenomena in plants.
Plant reproduction and development.

Plant responses to the environment
	To learn about the anatomy and physiology of plants and plant systems
	Lecture cum discussion
	Life Sciences (2001) by Rastogi and Dubey, S. Chand & Co., New Delhi.
Biology- P.S. Dhami Pradeep publisher


Question Bank
Long answer type questions

1. Explain the transportation phenomenon in plants
2. Write about the structure of xylem and phloem
3. Explain the plant reproduction and development
4. Write about the transpiration pull in plants
5. Explain transpiration
6. Describe plant responses to the environmental factors such as gravity, stress, light etc
7. Explain macronutrients and micronutrients required for plant nutrition.
Short answer type questions

1. Define transpiration
2. Define guttation
3. Define osmosis and diffusion
4. Write about the vernalization in plants
5. Give the role of xylem and phloem in plants

Unit 2
	Topic
	Teaching points
	Specific objectives
	Methods /approaches /techniques
	Resources and links

	1. Ecology
2. Ecosystems
	Community interactions
Definition and components.

Food chain and food web.

Habitat.

Ecological succession.

Types of succession.

Animal behaviour:-Definition and learning.
	To study ecology,  ecosystems and its biotic and abiotic components
	classroom teaching with examples. Students will prepare the examples of food chain and food web from daily life 
	Life Sciences (2001) by Rastogi and Dubey, S. Chand & Co., New Delhi.

Biology- P.S. Dhami Pradeep publisher


Question Bank
Long answer type questions

1. Explain different types of community interactions such as symbiotic and competitive interactions
2. Write about the different components of ecosystem
3. Explain grazing food chain and food chain in pond ecosystem
4. Write about the habitat
5. Define ecological succession and explain its types

6. Define ecosystem and explain different types of ecosystem
7. Write about the animal behavior and learning
Short answer type questions

1. Define ecology
2. Who gave the term ecology

3. Define ecosystem

4. Define ecological succession

5. Define habitat
6. What are mutualistic interactions
7. Define food chain

8. How energy is flowed in the universe

9. Define food web

Unit 3
	Topic
	Teaching points
	Specific objectives
	Methods /approaches /techniques
	Resources and links

	1. Animal Anatomy and Physiology
	Homeostasis and organization of animal body.

Circulation.

Respiration.

Nutrition and digestion.

Urinary system and homeostasis.

The immune response.
	To learn about the anatomy and physiology of animals and animal systems.
	Lecture cum discussion of the topic from the animated presentation
	Life Sciences (2001) by Rastogi and Dubey, S. Chand & Co., New Delhi.

Biology- P.S. Dhami Pradeep publisher


Question Bank
Long answer type questions

1. Explain the different types of circulatory mechanisms in animals
2. Write about the working of heart
3. Define homeostasis and explain the organization of animal body
4. Explain the working of lungs
5. Describe respiration in animals
6. Explain the working of kidneys
7. Describe nephron with well labeled diagram
8. Write about the first line of defense mechanism in animals
9. Write about the specific immune response
10. Explain the urinary system in animals
Short answer type questions

1. Define tidal volume 

2. Define pulmonary respiration
3. Write about the lub-dub sound 

4. Write about blood pressure

5. Define homeostasis

6. What is nephron

7. What is respiration

Unit 4
	Topic
	Teaching points
	Specific objectives
	Methods /approaches /techniques
	Resources and links

	1. Animal Anatomy and Physiology
	 The endocrine system.

Nervous system.

The senses.

Action and support by the muscles and skeleton system.

Reproduction.
	To learn about the anatomy and physiology of animals and animal systems.
	Blackboard use and discussion of the topic 
	Life Sciences (2001) by Rastogi and Dubey, S. Chand & Co., New Delhi.

Biology- P.S. Dhami Pradeep publisher


Question Bank
Long answer type questions

1. Explain the hormones produced by pituitary gland

2. Describe the forebrain, midbrain and hindbrain

3. Explain the working and structure of ear
4. Explain the working and structure of eye

5. Describe the different types of cells involved in nervous system

6. Write about the muscle proteins
7. Explain the skeleton system in animals

8. Explain the reproductive system in males

9. Explain the reproductive system in females

10. Describe the hormones secreted by endocrine glands
Short answer type questions

1. Define endocrine gland

2. Define exocrine gland

3. Name the hormones produced by thyroid gland

4. What are dendritic cells

5. Write about the sensory organs
6. What is the function of TSH 
100% syllabus will be covered till 30th September 2017.

