
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 SEMESTER I - IV 

2024 – 2027 BATCH 



 

 

 

 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 

 



 
 

 
 

 
 

 

  
 

 
 

     

 
 

 
 

 

   

 
 

 
 
 

 
  

         

 

            

   
 

         

 

 
  

 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

  

 
 
 

 
       

  

  
 

  

    

 

 
 

 
 

 
 

 

 

 
 

 
 

         

 
 

  
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
  

   
 

 

 
 

 
 

 

 
 
 

 
 
 

 
        

 
 

 
   

    
  

 



 

 

 

   

   

   

 

 

   

   

   

 

 

   

  

 

   

   

   

 
 
From the academic year 2024-25 and onwards marks allotted for attendance component in 
CA is modified as 

    91-100% attendance   : 3 Marks 
    81-90% attendance     : 2 Marks 
    75-80% attendance     : 1 Mark 
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Objectives: 

To facilitate the students to 

 To understand the structure of simple sugars  

 To elucidate the role played by different Biomolecules  

 To analyze the structure of different sugars, lipids, amino acids and proteins. 

 To analyze the various pathways involved in sugar utilization 

Course Learning Outcome 

 

   

   

 

 
 

 

 
 

 

 
 

 

 
 

     

      

      

      

      

 

 



BT24A01-BIOCHEMISTRY 
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Objectives: 

 To facilitate the students to evaluate the methods of biomolecules estimations, separation 

techniques and biochemical analysis  

 To enable the students to Learn to make standard solutions 

 Gain knowledge in usage of separation techniques 

 Apply the knowledge of understanding volumetric, colorimetric and spectrophotometric 

analysis 

 

 

   

 

 
 

   

   

   

 

      

      

      

      

      

 



 
 

               

1.  Preparation and standardization of solutions 

 

  

       

 

 

 

 

  

        

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

    
 

 

 
 

 
 

  

 

  

  
 

  
  

   
 

 

  

    
 

 
  

  

 

 
  

 

 
 

 

 
 

 

 

 

























































BACHELOR OF SCIENCE IN BIOTECHNOLOGY  
CHOICE BASED CREDIT SYSTEM (CBCS) & 

LEARNING OUTCOME BASED CURRICULAR FRAMEWORK (LOCF) 
SYLLABUS & SCHEME OF EXAMINATION 

BACHELOR OF SCIENCE IN BIOTECHNOLOGY- 2024-2027 BATCH 
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III 

I TAM2303/ 
HIN2303/ 

   FRE2303 

Tamil Paper III/  
Hindi Paper III/ 
 French Paper III 

L 6 88 2 3 25 75 100 3 

II ENG2403 English Paper-III E 5 73 2 3 25 75 100 3 
III BT24C03 Immunology CC 4  58 2 3 25 75 100 4 

III BT24CP2 Immunology Practical CC 4 60 - 5 15*  35* 50 2 

III 

TH24A22/ Statistics for 
Biotechnology/ 

GE 4 58 2 3 25 75 100 4 

BT24A03 Basics of Computer 
application  

GE 4 58 2 3 20 55 75 3 

III TH23AP1/ 
 

BT23AP2 

Statistics for 
Biotechnology 
Practical/ 
 Basics of Computer 
Application Practical 

GE

GE

2 

2 

30 
 
 

30 

- 
 
 
- 

- 
 
 

3 

- 
 
 

15* 

  - 
 
 

35* 

- 
 
 

50 

- 
 
 
2 

III BT24SB01 Basics of 
Bioinformatics 

SEC 3 43 2 - 100 - 100 3 

III IV NM23DTG Design Thinking AEC 2 30 - - 100    - 100 2 
I-III 

VI COM15SER 
Community Services 
30 hrs 

GC - - - - - - - - 

I-V  
VI 

24BONL 1 
24BONL 2 
24BONL 3 

Online course I 
Online course II 
Online course III 

ACC - - - - - - - - 

 

L- Language; E- English; CC- Core Courses ; AEC -Ability Enhancement Course; GE-Generic Elective, GC -General 

Courses; SEC: Skill Based Course; ACC: Additional Credit Courses, CA -Continuous Assessment,  

 ESE - End Semester Examination     

*For Practical CA conducted for 25 and converted into 15. ESE conducted for 75 and converted into 35 by COE. 

    

 

 

 



COURSE
CODE 

COURSE TITLE CATEGORY L T P CREDITS

BT24C03 IMMUNOLOGY  THEORY 58 2 - 4 
 

Preamble 
 To understand the basic concepts of immunological processes and immune system 

functions.  
 To gain in-depth knowledge of antigens, antibodies, immune cells, and their roles in 

immune regulation 

 To comprehend the genetic basis for immunological diversity and analyze the 
principles behind immunodeficiency disorders

 To apply the concept of antigen antibody reactions in various immunodiagnostic and 
therapeutic techniques. 

Course Learning Outcomes  

On the successful completion of the course, students will be able to 

CLO 
Number 

CLO Statement Knowledge 
Level 

CLO1 Understand the basic concepts of immunological processes   K1 

CLO2 Interpret the genetic basis for immunological diversity and the 
generation of adaptive immune responses

K2 

CLO3 Acquire the ideology of antigen antibody reactions in various immune 

techniques and its potential therapeutic applications  

K3 

CLO4 Analyze the principle behind the Immunodeficiency disorders and 

screen the suitable drug utilizing advanced molecular techniques 

K4 

Mapping with Programme Learning Outcomes

CLOs PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1 M S M M M 

CLO2 S M S S S 

CLO3 S S S S M 

CLO4 M M S M S 

   S- Strong; M-Medium  

 

  



               BT24C03  IMMUNOLOGY (58 hrs) 

Unit I: Basics of Immunology and Immune System      (12 hrs) 

Introduction- Historical Development in Immunology. *Biological aspects of Immunology, Self 
and non-self-recognition, specificity, memory of the immune system. Cells of the immune system- 
lymphocytes, mononuclear phagocytes- dendritic cells, granulocytes, NK cells and mast cells, 
cytokines. Primary and Secondary lymphoid organs Thymus, Bone marrow, Lymph nodes and 
Spleen. *Hematopoiesis: Development, maturation, activation, regulation, differentiation, and 
classification of T-cells and B-cells. 

Unit II: Immune Response Mechanisms                                                                            (11 hrs) 

Immunity: Types: Active and passive immunity. *Cell-mediated immunity, humoral immunity, 
immune response, primary and secondary response. Phagocytosis, mechanism of phagocytosis. 
Interferon: Types of Interferons. *Complement system: Nature, components of complement. 
Pathways: Classical and alternative pathways.  

Unit III: Antigens and Antibodies                                                                                       (12 hrs) 

Antigens: Essential features of Ag, haptens, Carrier molecule, Immunological valence, Antigenic 
determinants. Antibodies: Nature, *Primary structure of immunoglobulins, light chain, heavy 
chain, variable region, constant region, Hinge region; Domain structure of Ig and significance; 
*Classification of Immunoglobulins: Types IgG (G1, G2, G3 & G4), IgM, IgA, IgD and IgE 
(Origin, structural functions).  

Unit IV: Immune Tolerance and Hypersensitivity                                (11 hrs) 

Immune tolerance, Immunodeficiencies; Immunosuppression, Transplantation  *Immunological 
basis of transplantation reactions, laws of transplantation. Allergy and hypersensitivity  
Types of hypersensitivity. Immune response to infectious diseases, Immunodeficiency diseases  
SCID, *AIDS. 

Unit V: Applied Immunology                                                                 (12 hrs) 

Monoclonal Antibodies - Hybridoma Technology vs. Polyclonal. Classification of Vaccines - 
Attenuated, sub-unit vaccine -*COVID vaccines, DNA and RNA vaccines and anti-idiotype 
vaccines. Immunodiagnostic methods-Immunodiffusion, agglutination, precipitation, *complement 
fixation, Immunofluorescence, Immunoblotting. *ELISA-Principle, Methodology and 
applications. Immunotherapy- Check point inhibitors.

 

 

 

 



TEXT BOOKS 

S.No Authors Title of the 
book 

Publishers Year & 
Edition 

1. Jenni Punt, Sharon Stranford, 
Patricia Jones and Judith A Owen 

Immunology WH Freeman 2018 & 8th 
Edn. 

2. Peter J. Delves, Seamus J Martin, 
Dennis R Burton and Ivan Roitt, M 

 Essential 
Immunology 

Wiley Blackwell 2017 & 13th 
Edn. 

3. Peter lydyard, Alex Whelan and 
Michael Fanger 

Instant notes in 
Immunology 

Taylor & Francis 2011 & 3rd 
Edn. 

REFERENCE BOOKS 

S.No Authors Title of the book Publishers Year & 
Edition 

 1. Kenneth M. Murphy, Paul Travers 
and Mark Walport 

Janeway
Immunologie 

Springer 
Spektrum 

2014 & 9th 
Edn. 

2. Brown, TA. Genomes 3 Garland Science 
Publishing, New 
York 

2007 & 3th 
Edn. 

3. Dunham, I Genome Mapping 
and sequencing 

Horizon 
Scientific. 

2003 & 1st 
Edn. 

Course designers: 
Dr. R. Nirmal Kumar 
Dr. G. Anbarasi 

 

 

 

 

 

 

 

 



 

*Link Provided for the Highlighted Content Offered in Blended Mode 

S.No Topics Video Link

Unit I: Basics of Immunology and Immune System 
1 Biological aspects of 

Immunology, Hematopoiesis: 
Development, maturation, 
activation, regulation, 
differentiation 

https://www.youtube.com/watch?v=_jBpv9fYSU4&t=35s 
https://www.youtube.com/watch?v=XVWOlKdpF_I 

Unit II: Immune Response Mechanisms 
2 Cell-mediated immunity, 

Complement system: Nature, 
components of complement 

https://www.youtube.com/watch?v=2vh24StylNo 
https://www.youtube.com/watch?v=d6qFPegEYV0 

Unit III: Antigens and Antibodies 
3 Primary structure of 

immunoglobulins, 
Classification of 
Immunoglobulins 

https://www.youtube.com/watch?v=vxWf-66lymg 
https://www.youtube.com/watch?v=EcuY1uXgvqU 

Unit IV: Immune Tolerance and Hypersensitivity 
4 Immunological basis of 

transplantation reactions, laws 
of transplantation, AIDS 

https://www.youtube.com/watch?v=_MccnQRa1dQ 
https://www.youtube.com/watch?v=GWWBlBS9hwM 
https://www.youtube.com/watch?v=bjdqw9rXXd8 

Unit V: Applied Immunology 
5 COVID vaccines, ELISA-

Principle, Methodology and 
applications 

https://www.youtube.com/watch?v=bjdqw9rXXd8 
https://www.youtube.com/watch?v=bjdqw9rXXd8 
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Unit I:  Basics of Immunology and Immune System  
1. Introduction- Historical 

Development in Immunology.  
CLO1 1 PPT / OER Participatory Learning 

2. Biological aspects of Immunology,  CLO1 1 Lecture Experiential Learning 

3. Self and non-self-recognition,  CLO1 1 Lecture  
Chalk and Talk 

/ Group 
reading 

Participatory Learning 

4. specificity, memory of the immune 
system.  

CLO1 1 OER Problem-based Learning 

5. Cells of the immune system- 
lymphocytes, mononuclear 
phagocytes-  

CLO1 1 Spotters/ 
Chalk and talk 

Experiential Learning 

6. dendritic cells, granulocytes,  CLO1 1 Virtual lab Experiential Learning 

7. NK cells and mast cells, cytokines.  CLO1 1 Lecture Participatory Learning 

8. Primary and Secondary lymphoid 
organs  Thymus, Bone marrow,  

CLO1 1 Lecture/ 
Virtual lab 

Experiential Learning 

9. Lymph nodes and Spleen.  CLO1 1 Spotters/ 
Chalk and talk 

Experiential Learning 

10. Hematopoiesis: Development, 
maturation,  

CLO1 1 Lecture and 
video 

Participatory Learning 

11. activation, regulation, 
differentiation, and  

CLO1 1 Chalk and talk/ 
Picture 

Problem-based Learning 

12. classification of T-cells and B-cells. CLO1 1 Lecture / OER Experiential Learning 

Unit II: Components of Immune Cells 

13 Immunity: Types: Active and 
passive immunity.  

CLO1 1 Pathogen 
observation 
and video 

Experiential Learning 

14 Cell-mediated immunity,  CLO1 1 OER and video Problem-based Learning 

15 humoral immunity,  CLO1 1 PPT and video Problem-based Learning 

   
16 

immune response, primary and 
secondary response.  

CLO2 1 PPT and video Problem-based Learning 

17 Phagocytosis,  CLO2 1 PPT and video Problem-based Learning 



18 mechanism of phagocytosis.  CLO2 1 ORE / PPT Participatory Learning 

19 Interferon: Types of Interferons.  CLO2 1 Lecture / 
Seminar 

Participatory Learning 

20 Complement system:  CLO2 1 Lecture / OER Experiential Learning 

21 Nature, components of complement.  CLO2 1 Lecture and 
video 

Experiential Learning 

22 Pathways: Classical and  CLO2 1 Research 
article reading 

Problem-based Learning 

23 alternative pathways.  CLO2 1 OER Problem-based Learning 

Unit III: Cellular and Humoral Immunity 

24 Antigens: Essential features of Ag,  CLO2 1 Lecture PPT 
and Video 

Participatory Learning 

25 haptens, Carrier molecule,  CLO2 1 Lecture and 
Video 

Participatory Learning 

26 Immunological valence, Antigenic 
determinants.  

CLO2 1 Demonstration 
and Video 

Experiential Learning 

27 Antibodies: Nature,  CLO2 1 Virtual lab and 
Video 

Problem-based Learning 

28 Primary structure of 
immunoglobulins,  

CLO2 1 Lecture PPT 

 

Participatory Learning 

29 light chain, heavy chain, variable 
region, constant region, Hinge 
region;  

CLO2 1 Lecture PPT 

 

Participatory Learning 

30 Domain structure of Ig and 
significance;  

CLO3 1 Seminar / PPT Participatory Learning 

31 Classification of Immunoglobulins:  CLO3 1 Video 
/Observation 

Participatory Learning 

32 Types IgG (G1, G2, G3 & G4),  CLO1 1 Video / 
Observation 

Experiential Learning 

33 IgM,  CLO3 1 PPT Flipped 
Classroom 

Problem-based Learning 

34 IgA, IgD and  CLO3 1 Video / 
Observation 

Experiential Learning 

35 IgE (Origin, structural functions).  CLO3 1 Video / 
Observation 

Experiential Learning 

Unit IV: Immune Tolerance and Hypersensitivity     

36 Immune tolerance,  CLO4 1 PPT Flipped 
Classroom 

Problem-based Learning 

37 Immunodeficiencies;  CLO4 1 Research 
article reading 

Experiential Learning 

38 Immunosuppression,  CLO4 1 Research 
article reading 

Experiential Learning 

39 Transplantation   CLO4 1 PPT and video Problem-based Learning 



40 Immunological basis of 
transplantation reactions,  

CLO4 1 PPT and video Problem-based Learning 

41 laws of transplantation.  CLO4 1 PPT, Socrative Problem-based Learning 

42 Allergy and hypersensitivity   CLO4 1 Brainstorming Participatory Learning 
43 Types of hypersensitivity.  CLO4 1 PPT, Socrative Problem-based Learning 

44 Immune response to infectious 
diseases,  

CLO4 1 PPT Problem-based Learning 

45 Immunodeficiency diseases  SCID,  CLO4 1 Socrative Problem-based Learning 

46 AIDS. CLO4 1 Video 
/Observation 

Participatory Learning 

Unit V: Applied Immunology   
47 Monoclonal Antibodies -  CLO3

CLO4 
1 Research 

article reading 
Problem-based Learning 

48 Hybridoma Technology vs. 
Polyclonal.  

CLO3
CLO4 

1 Discussion Participatory Learning 

49 Classification of Vaccines -  CLO3 
CLO4 

1 Research 
article reading 

and video 

Problem-based Learning 

50 Attenuated, sub-unit vaccine -
COVID vaccines,  

CLO3 
CLO4 

1 Research 
article reading 

and video 

Experiential Learning 

51 DNA and RNA vaccines and anti-
idiotype vaccines.  

CLO3 
CLO4 

1 Research 
article reading 

and video 

Experiential Learning 

   
52 

Immunodiagnostic methods-
Immunodiffusion,  

CLO3
CLO4 

1 PPT, Socrative Problem-based Learning 

53 agglutination, precipitation,  CLO3
CLO4 

1 PPT Problem-based Learning 

   
54 

complement fixation, 
Immunofluorescence,  

CLO3
CLO4 

1 Demonstration 
and video 

Participatory Learning 

55 Immunoblotting.  CLO3 
CLO4 

1 Interaction on 
topics and 

Assignment 

Participatory Learning 

57 ELISA-Principle, Methodology and 
applications.  

CLO3
CLO4 

1 PPT Problem-based Learning 

58 Immunotherapy- Check point 
inhibitors 

CLO3 
CLO4 

1 Lecture and 
video 

Problem-based Learning 

 

Name of the Course BT24C03 - Immunology  

Name of the Faculty Dr. P. Suganya

Participatory Learning 29.3%  

Experiential Learning 29.3%  

Problem-based Learning 41.4%  

 



COURSE 
CODE 

COURSE TITLE CATEGORY L T P CREDITS 

BT24CP2 IMMUNOLOGY PRACTICAL PRACTICAL - - 60 2 

 
Preamble 

 To learn basic techniques used to detect and analyze blood components, antigens, and 

antibodies. 

 To understand how antigens and antibodies interact in lab tests. 

 To practice diagnostic tests for detecting infections and immune disorders. 

 To collect and analyze blood samples for grouping, cell counts, and serum/plasma 

separation. 

Course Learning Outcomes  
On the successful completion of the course, students will be able to 
 

CLO 

Number 
CLO Statement

Knowledge  

Level 

CLO1 Perform fundamental immunological and hematological techniques in 
the laboratory 

K1 

CLO2 Demonstrate the principles of antigen-antibody interactions through 
diagnostic and analytical techniques 

K2 

CLO3 Analyze, interpret, and report experimental data from immunological 
and haematological tests. 

K2 

CLO4 Correlate laboratory findings with clinical conditions and immune 
system functions 

K4 

Mapping with Programme Learning Outcomes
 

CLOs     PLO1     PLO2 PLO3      PLO4      PLO5 

CLO1 S S S S S 

CLO2 S M S M M 

CLO3 S S M S S 

CLO4 S M S S M 

    S- Strong; M-Medium 

 

 



BT24CP2 - IMMUNOLOGY PRACTICAL (60 hrs) 

1. Separation of Serum and plasma from Blood 

2. Identification of WBC counting, RBC counting and differential blood count 

3. Identification of blood group and Rh typing 

4. Testing for typhoid antigens by Widal test 

5. Testing for Anti streptolysin  O 

6. Single Radial Immunodiffusion 

7. Immunodiffusion  Ouchterlony Double Diffusion 

8. Immunoelectrophoresis  Rocket immunoelectrophoresis 

9. Enzyme Linked Immuno Sorbent Assay (ELISA) (Demo) 

TEXT BOOKS 
 

S.No Authors       Title of the book Publishers Year& Edition 

1. Talwar G P, Gupta S K A Handbook of 

Practical and Clinical 

Immunology 

CBS Publishers & 
Distributors Pvt. 
Ltd.

2017 & 2nd Edn. 

    2. Frank C Hay, Olwyn M 
R. 

Practical 
Immunology 

Wiley- Blackwell 2008 & 4th Edn. 

REFERENCE BOOKS 
 

S.No Authors Title of the book Publishers Year& Edition 

1. David Male, Jonathan 
Brost, David Roth, Ivan 
Roitt 

Immunology Elsevier 2012 & 8th Edn. 

2. Dr. Yogesh Kumar A Handbook of 

Immunology and 

Immunological 

Techniques 

I I P Iterative 
International 
Publishers 

2024 & 1st Edn. 

Course Designers:        
Dr. G. Anbarasi 
Dr. V. Bhuvaneshwari 

 

 

 

 



COURSE 
CODE 

      COURSE TITLE CATEGORY L T P CREDITS 

BT24A03 BASICS OF COMPUTER 
APPLICATION 

THEORY 58 2 - 3 

 

Preamble 

 To develop their skills, the necessary for office automation industry-oriented applications  

 To develop the basic skills required to write network ports. 

Course Learning Outcomes 

On the successful completion of the course, students will be able to 

CLO CLO Statement Knowledge 
Level 

CLO1 Understand basics of computer hardware, software and 
internet tools 

K1 

CLO2 Apply the basic skills for computer and Internet. K2 

CLO3 Demonstrate the knowledge on computer skills and create 
personal, academic and business documents and databases 

K3 

CLO4 Apply their knowledge MS office and Internet of things in 
creating research related applications

K4 

Mapping with Programme Learning Outcomes

CLOs PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1 S S S M S 

CLO2 S S S M S 

CLO3 S S M M M 

CLO4 S S M M M 

     S- Strong; M-Medium 

 

 

 

 

 



 

         BT24A03 - BASICS OF COMPUTER APPLICATION (58 hrs) 

Unit I:   Basics of Computers        (12 hrs) 

Definition of a Computer - Characteristics of computers, Applications of Computers. Block 
Diagram of a Digital Computer. Input devices and Output devices. Devices, hardware, software 
human ware, application software, system software, Memories - Primary, Auxiliary and Cache 
Memory. MS Windows  Desktop, Recycle bin, My Computer, Documents, Pictures, Music, 
Videos, Task Bar, Control Panel 

Unit II: MS Word                                                                                                (12 hrs) 

Microsoft Word  Components of MS Word - Creating, Editing, Formatting and Printing of word.  
Documents, Insert Headers and Footers, Draw Tables, Table Auto format. Page layout. Margins, 
Orientation, Page Borders and Shading. Inserting Bookmark, Shapes, Word Art, Page Numbers, 
Mail Merge. 

Unit III:   MS-Excel               (11 hrs) 

Overview of Excel features  Create new worksheet, Selecting cells, Entering and editing Text, 
Numbers, Inserting Rows/Columns Changing column widths and row heights, Insert formulas-
Statistical mathematical and basic Formulae, Insert graphs, graph types and Interpreting the Data. 
Change font size, Colouring and shading the texts. 

Unit IV:  PowerPoint          (11 hrs) 

PowerPoint: Basic of power point, creating and editing slides, formatting slides, Master slides, 
Templates, coloring text and objects, Transitions, heading slides, using clip art gallery, chart 
creations, managing files.                        

Unit V:   Internet of Things and Development of India in IOT       (12 hrs) 

Internet of Things: Introduction, Definition & characteristics of IOT, IOT in everyday life, Internet 
of everything. IOT Applications: Intelligent Traffic systems, Smart Parking, Smart cities and 
location sharing, Smart Agriculture, IOT in education. Development of India in IOT: Solar Plant 
System, ATM chip card system, IOT in health care industry, IOT in rural empowerment. 
Challenges in IOT: Big Data Management, Connectivity challenges. Cloud Computing- Amazon 
Web Services and Google Cloud Platform.    

 

 

 

 



 

 

TEXT BOOKS 

 

S.No Authors Title of the book Publishers Year & 
Edition 

 

    1.  N. Krishnan Computer fundamentals and 
windows with internet 
technology 

 SCITECH 
Publications 

2001 & 1st  Edn.  

REFERENCE BOOKS    

S.No Authors Title of the book Publishers Year & Edition 

1. Srinivasa K.G., 
Siddesh G.M., 
Hanumantha 
Raju R  

Internet of Things Cengage Learning 
India Pvt. Ltd 

2018 & 1st Edn. 

2. R.K. Taxali Pc Software For Windows 98 
Made Simple 

McGraw-Hill 
Education (India) 
Pvt Limited 

2002 & 1st Edn. 

Course Designers: 

Dr. R. Nirmal Kumar 

 
  



 

 

COURSE 

CODE 

      COURSE TITLE CATEGORY L T P CREDITS 

BT24AP2 BASICS OF COMPUTER 
APPLICATION PRACTICAL 

PRACTICALS 

 

 - 30 2 

 

Preamble 

 To apply the knowledge of Computer skills and the role of MS- WORD 

 To get a clear idea about the process of MS-POWER POINT and its importance 

 To understand about MS-EXCEL and the preparation of worksheet 

Course Learning Outcomes  
On the successful completion of the course, students will be able to 
 

CLO CLO Statement 
Knowledge 

Level 

CLO1 Understand the basics of Microsoft office and its various applications K1 

CLO2 Comprehend the power point usage in creating presentations for 
seminar 

K2 

CLO3 Apply the knowledge of MS excel in drawing graphs and interpreting 
the data 

K2 

CLO4 Analyze the usage of MS access in creating databases  K4 

Mapping with Programme Learning Outcomes

CLOs PLO1 PLO2 PLO3 PLO4 PLO 5 

CLO1 S S S S S 

CLO2 S M S M M 

CLO3 S S M S S 

CLO4 S M S S M 

S- Strong; M-Medium 

  



 

                 BT24AP2 - BASICS OF COMPUTER APPLICATION PRACTICAL (30 hrs) 

1. MS word- New page, font size, spacing, Paragraph writing and spacing 

2. MS word- Underline, Tabulation, insert picture 

3. MS powerpoint-Prepare presentations, slide design, tabulation, inserting clip arts, 
animations 

4. MS power point seminar presentation 

5. MS excel-make charts, edit x-axis, y axis, change graph style, insert data and interpret 

6. MS excel-Perform basic mathematical and statistical tools-add, subtract, mean, average, 
Standard deviation 

7. MS Access- Sort on name, place, pincode-create students data base 

8. MS Access- Data base making with S.No, date,pincode, prod-id and prod-name 

9. MS Access- Create employee database 

TEXT BOOKS 

S.No Authors Title of the book Publishers Year& Edition  

    1.  N. Krishnan Computer fundamentals and 
windows with internet 
technology 

 SCITECH 
Publications 

2001 & 1st  Edn.  

REFERENCE BOOKS    

S.No Authors Title of the book Publishers Year & Edition 

1. Srinivasa K.G., 

Siddesh G.M., 

HanumanthaRaju R  

Internet of Things Cengage Learning India 

pvt. Ltd 

2018 & 1st Edn. 

2. R.K. Taxali Pc Software For 

Windows 98 Made 

Simple 

McGraw-Hill Education 

(India) Pvt Limited 

2002 & 1st Edn. 

 

Course Designer: 

Dr. R. Nirmal Kumar 

 

 



 

COURSE 
NUMBER 

COURSE TITLE CATEGORY L T P CREDITS 

BT24SB01 Basics of Bioinformatics THEORY 43 2 - 3 

Preamble 

 To familiarize students how to use bioinformatics tools to analyze biological data 
 To develop the skills, they need to analyse protein structures 

 To screen large datasets of compounds for potential drug candidates and ADME studies 
 

Course Learning Outcomes   
On completion of the course, the students will be able to 

CLO CLO statement
Knowledge 

Level 

CLO1 Understand the principle and application of various search tools/ 
methods to store and retrieve data. K1 

CLO2 Acquire the concepts and application of Sequence alignment and 
Phylogenetic analysis. 

K2 

CLO3 Apply various analysis methods for structure prediction, validation and 
drug-receptor interactions and waste cleanup  K3 

CLO4 Analyze nucleotide sequences for various organisms. K4 

 Mapping with Programme Learning Outcomes 

CLO PLO1 PLO2 PLO3 PLO4 PLO 5 

CLO1 S S M S S 

CLO2 M M S M M 

CLO3 S S S S S 

CLO4 M M S S M 

 * S-Strong, M-Medium 



 

BT24SB01-BASICS OF BIOINFORMATICS (43 hrs) 

Unit I- Biological Databases                     (8 hrs) 

Introduction to bioinformatics, National Center for Biotechnology Information (NCBI)- Tools and 

Databases of NCBI, Nucleotide Database, Protein Database, *Gene Expression Database. EMBL 

Nucleotide Sequence Database (EMBL-Bank)- Introduction, Sequence Retrieval, *Sequence 

Submission to EMBL, Sequence analysis tools. DNA Data Bank of Japan (DDBJ): Introduction, 

Resources at DDBJ, Data Submission at DDBJ. Swiss-Prot- Introduction and Salient Features. 

Unit II- Sequence alignment and Phylogenetic analysis     (8 hrs) 

Introduction to Sequence analysis (Proteins and Nucleic acids)  FASTA formatting, *Sequence 

alignment methods- Pairwise alignment (Local and Global)  BLAST, Multiple alignment  

CLUSTAL W. Phylogenetic Basics- Molecular evolution and Phylogeny, Terminology, forms of 

tree representation. *Phylogenetic tree construction methods and programs- Distance-Based 

methods, Character-Based methods. 

Unit III- Nucleotide sequence analysis        (8 hrs) 

Analyze nucleotide sequences  detecting ORFs, finding genes, constructing restriction maps, 

designing primers and probes. Plant genomic databases-Ensembl Plants and TAIR, Animal 

genomic databases - *Mouse Genome Informatics and FlyAtlas. Specialized Genome databases- 

SGD, TIGR, and ACeDB. 

Unit VI- Structural Bioinformatics         (8 hrs) 

Protein structure basics, structure databases- PDB, CATH, SCOP, and PDBsum. Methods for 

protein structure prediction- Secondary structure predictions - Chou-Fasman and Garnier- 

Osguthorpe- Robson (GOR) method, Tertiary structure predictions  Homology Modelling and 

threading. *Modelled Structure visualization and validation. 

Unit V- Artificial Intelligence mediated Computer aided drug discovery              (11 hrs) 

*AI mediated Computer aided drug design - Introduction to docking, types, protein and ligand 

preparation, virtual screening, ADMET prediction- SWISS ADME, docking- Auto dock, drug-

receptor interaction-Pymol & Rasmol.  

  



 

TEXT BOOKS   

S.No Name of the 
Authors 

Title of the Book Publishers Year & 
Edition 

1. R. Amjesh, S.S. 
Vinodchandra 

Bioinformatics for beginners LAP Lambert 
Academic 
Publishing 

2019 & 1st 
Edn. 

2. Arthur M. Lesk Introduction to Bioinformatics  Oxford 
University Press;  

2019 & 5th 

Edn. 

3. S. C. Rastogi, N. 
Mendiratta and P. 
Rastogi 

Bioinformatics: Methods And 
Applications: Genomics, 

Proteomics and Drug Discovery  

Phi Learning 2022 & 5th 

Revised Edn. 

4. Pevsner J. Bioinformatics and Functional 
Genomics 

Wiley-Blackwell 2009 & 3rd 
Edn. 

REFERENCE BOOKS 

S.No Name of the 
Authors 

Title of the Book Publishers Year & 
Edition 

1 Campbell A. M., 
Heyer L. J. 

Discovering Genomics, Proteomics 
and Bioinformatics. 

Benjamin 
Cummings. 

2006 & 2nd 

Edn. 

2 Mount, D.W. Bioinformatics Sequence and 
genome analysis  

CBS 
Publishers. 
New Delhi 

2005 & 2nd 

Edn. 

Course Designers:  

Dr. G. Shalini  

 

 

 

 

 

 

 

 

 



 
*Link Provided for the Highlighted Content Offered in Blended Mode

S.No. Topics Links 

Unit I- Biological Databases 

1 Gene expression database  https://youtu.be/A3IStwOr4N0 

2 Sequence Submission to EMBL https://youtu.be/9hFuuSGIeeg?feature=shared 

Unit II- Sequence alignment and Phylogenetic analysis

3 Sequence alignment methods- 
Pairwise alignment (Local and 
Global)  BLAST 

https://www.youtube.com/watch?v=WRKQGwh_M
w0&t=625s

4 Multiple sequence alignment 
(CLUSTALW). 

https://www.youtube.com/watch?v=dSsyohu9F1c  

5 Phylogenetic tree construction 
methods and programs 

https://www.youtube.com/watch?v=y5GgkBXmYDk  

Unit III - Nucleotide sequence analysis    

6 Mouse Genome Informatics https://youtu.be/9hFuuSGIeeg?feature=shared 

Unit IV- Structural Bioinformatics 

7 Modeled Structure visualization and 
validation 

https://youtu.be/l06ljePcg8U?feature=shared 

Unit V - Artificial Intelligence mediated Computer aided drug discovery 

8 AI mediated Computer aided drug 
design 

https://youtu.be/qkY2ezNX1SE 
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Unit I- Biological Databases 

1 Introduction to bioinformatics CLO1 1
Lecture  Chalk and 
Talk 

Participatory 
Learning 

2 

National Center for 
Biotechnology Information 
(NCBI)- Tools and Databases of  
NCBI 

CLO1 1

PPT and Video 

https://www.youtube.
com/watch?v=QLcm
EqBayr0 

Participatory 
Learning 

3 
Nucleotide Database, Protein 
Database and Gene Expression 
Database 

CLO1 1 Virtual lab 
Experiential 
Learning 

4 
EMBL Nucleotide Sequence 
Database (EMBL-Bank)- 
Introduction. 

CLO1 1

PPT and Video 

https://www.youtube.
com/watch?v=Hb8o
WM-NQLE 

Participatory 
Learning 

5 
Sequence Retrieval, Sequence 
Submission to EMBL 

CLO1 1
Virtual lab, 
Demonstration 

Experiential 
Learning 

6 Sequence analysis tools CLO1 1 Virtual lab 
Problem-based 
Learning 

7 

DNA Data Bank of Japan 
(DDBJ): Introduction, Resources 
at DDBJ, Data Submission at 
DDBJ 

CLO1 1
Demonstration and 
Lecture 

Experiential 
Learning 

8 
Swiss-Prot- Introduction and 
Salient Features 

CLO1 1
Virtual lab, 
Demonstration 

Experiential 
Learning 

Unit II- Sequence alignment and Phylogenetic analysis 

9 
Introduction to Sequence 
analysis (Proteins and Nucleic 
acids). 

CLO2 1 Lecture 
Participatory 
Learning 

10 

FASTA formatting, Sequence 
alignment methods- Pairwise 
alignment (Local and 
Global).         

CLO2 1 PPT and Discussion 
Experiential 
Learning 

11 
BLAST, Multiple alignment  
CLUSTAL W. 

CLO2 1
Virtual lab 
and Demonstration 

Problem-based 
Learning 



12 
Phylogenetic Basics- Molecular 
evolution and Phylogeny 

CLO2 1

Lecture and video 

https://www.youtube.
com/watch?v=_LPQ
w5Hjo1o 

Participatory 
Learning 

13 
Terminology, forms of tree 
representation 

CLO2 1 PPT 
Participatory 
Learning 

14 
Phylogenetic tree construction 
methods and programs 

CLO2 1 PPT and Virtual lab 
Experiential 
Learning 

15 Distance-Based methods CLO2 1 Lecture  
Participatory 
Learning 

16 Character-Based methods CLO2 1 Lecture  
Participatory 
Learning 

Unit III- Nucleotide sequence analysis 

17 Analyze nucleotide sequences  
detecting ORFs 

CLO3 1 Lecture and PPT Problem-based 
Learning 

18 Finding genes and constructing 
restriction maps 

CLO3 1 Video  

https://www.youtube.
com/watch?v=uNvF9
ZBufTk 

Experiential 
Learning 

19 Designing primers and probes. CLO3 1 Virtual lab Problem-based 
Learning 

20 Plant genomic databases CLO3 1 Lecture Experiential 
Learning 

21 Ensembl Plants and TAIR. CLO3 1 Lecture and 
demonstration 

Experiential 
Learning 

22 Animal genomic databases  CLO3 1 PPTs and video 
https://www.youtube.
com/watch?v=qZ8P_
6Mwtc4 

Experiential 
Learning 

23 Mouse Genome Informatics and 
FlyAtlas. Specialized 

CLO3 1 Virtual lab Experiential 
Learning 

24 Genome databases- SGD, TIGR, 
and ACeDB. 

CLO3 1 Demonstration Experiential 
Learning 

Unit IV- Structural Bioinformatics 
25 Protein structure basics and 

structure databases 
CLO4 1 Lecture and 

discussion  
Participatory 
Learning 

26 PDB, CATH, SCOP and 
PDBsum 

CLO4 1 PPTs and 
demonstration 

Experiential 
Learning 

27 Methods for protein structure 
prediction 

CLO4 1 Brainstorming Participatory 
Learning 

28 Secondary structure predictions CLO4 1 PPT Experiential 
Learning 

29 Chou-Fasman and Garnier- 
Osguthorpe- Robson (GOR) 
method 

CLO4 1 Demonstration Experiential 
Learning 



30 Tertiary structure predictions  
Homology Modelling 

CLO4 1 PPT and virtual lab Problem-based 
Learning 

31 Threading CLO4 1 PPT Experiential 
Learning 

32 Modeled Structure visualization 
and validation. 

CLO4 1 Virtual lab Problem-based 
Learning 

Unit V- Artificial Intelligence mediated Computer aided drug discovery 

33 AI mediated Computer aided 
drug design 

CLO4 1 Research article 
reading 

Participatory 
Learning 

34 Introduction to docking CLO4 1 Discussion Participatory 
Learning 

35 Types of docking CLO4 1 Research article 
reading 

Experiential 
Learning 

36 Protein preparation CLO4 1 Virtual lab Experiential 
Learning 

37 Ligand preparation CLO4 1 Demonstration Experiential 
Learning 

38 Virtual screening CLO4 1 PPT   Problem-based 
Learning 

39 ADMET prediction CLO4 1 PPT and discussion Experiential 
Learning 

40 SWISS ADME CLO4 1 Brainstorming  Problem-based 
Learning 

41 Docking- Auto dock CLO4 1 PPT and video 
https://www.youtube.
com/watch?v=db3sq
A8-RUU 

Experiential 
Learning 

42 Drug-receptor interaction-Pymol  CLO4 1 Virtual lab Experiential 
Learning 

43 Rasmol CLO4 1 Virtual lab Experiential 
Learning 

 
Name of the course Basics of Bioinformatics

Name of the Faculty Dr Shalini G and Mrs. R. Kiruba 

Participatory Learning  30 %       

Experiential Learning     50 %     

Problem-based Learning    20 %      
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IV

I TAM2304/ Tamil Paper IV/  
L 

 
5 

 
73 

 
2 

 
3 

 
25 

 
75 

 
100 

 
3 HIN2304/ Hindi Paper IV/ 

FRE2304 French Paper IV 

II ENG2404 English Paper IV E 6 88 2 3 25 75 100 3 

III BT24C04 Genetics and Genetic 
Engineering 

CC 4 58 2 3 25 75 100 4 

III BT24CP3 Genetics and Genetic 
Engineering Practical 

CC 4 60 - 4 15* 35* 50 3 

 
III 

TH24A26 Advanced Statistics For 
Biotechnology 

GE 4 58 2 3 20 55 75  4 

BT24A04 Programming for Computer 
Application 

GE 4 58 2 3 20 55 75  3 

 
III 

TH23AP1/ 

 
BT24AP3 

Statistics for Biotechnology GE 2 30 - 3 15 35 50§ 2 
Practical/ 
Programming for Computer 
application practical 

GE 2 30 - 4 15 35 50§ 2 

III BT24SCE1 AI in Healthcare Specialization SEC 3 45 2 - 100 - 100 3 

IV NM24EVS Environmental Studies AECC SS - - - 100 - 100 Gr. 

IV NM23EII Entrepreneurship and 
Innovation (Ignite X) 

AECC 2 30 - - 100 - 100 2 

V COCOACT Co-Curricular Activities GC - - - - 100 - 100 1 

I-V VI 
24BONL1 
24BONL2 
24BONL3 

Online course I 
Online course II 
Online course III 

ACC - - - - - - - - 

L: Language  CC: Core Courses AECC: Ability Enhancement Compulsory Courses 
E: English GE: Generic Elective GC: General Courses 
ACC: Additional Credit Courses SEC: Skill Based Course SS: Self Study 
CA  Continuous Assessment ESE - End Semester Examination Gr: Grade 

 CA conducted for 25 and converted into 20, ESE conducted for 75 and converted into 55 
§: CA conducted for 25 and converted into 15, ESE conducted for 75 and converted into 35 



QUESTION PAPER PATTERN 
For Core and Allied theory paper (First 3 Units) 

CA Question from each unit comprising of 

One question with a weightage of 2 Marks :2 x 3 = 6 

One question with a weightage of 5 Marks (Internal Choice at the same CLO level) :5 x 3 =15 

One question with a weightage of 8 Marks (Internal Choice at the same CLO level) :8 x 3 =24 

Total :45 Marks 

End Semester Examination  Question Paper Pattern and Distribution of Marks 

ESE Question Paper Pattern for Core and Allied Course: 5 x 15 = 75 Marks  

Question from each unit comprising of One question with a weightage of 2 Marks : 2 x 5=10 

One question with a weightage of 5 Marks (Internal Choice at the same CLO level) : 5 x 5 =25 

One question with a weightage of 8 Marks (Internal Choice at the same CLO level) : 8 x 5 =40 

Attendance component in CA 
From the academic year 2024-25 and onwards marks allotted for attendance component in CA is modified 
as
91-100% attendance: 3 Marks 
81-90% attendance :  2 Marks 
75-80% attendance :  1 Marks 

Continuous Internal Assessment Pattern  
Theory  
CIA Test : 5 marks (Conducted for 45 marks after 50 days) 
Model Exam : 7 marks (Conducted for 75 marks after 85 days (Each Unit 15 Marks)) 
Seminar/Assignment/Quiz : 5 marks 
Class Participation : 5 marks 
Attendance : 3 marks 
Total : 25 Marks 
Practical 
Lab Performance :7 marks 
Regularity :5 marks 
Model Exam :10 marks 
Attendance :3 marks 
Total :25 marks 

Evaluation pattern for ESE Practical 
The End Semester Examination will be conducted for a maximum of 75 marks with a maximum 15 marks 
for the record and other submissions if any. 



Evaluation pattern for Skill Based Theory Subject  

Test 1 (Theory) :30 marks (Conducted for 50 marks and converted to 30 marks) 
Test 2 (Theory) :50 marks 
Assignment :10 marks 
Seminar :10 marks 
Total :100 marks 

Evaluation pattern for Skill Based Practical Subject  

Test 1 (Theory/Practical) :30 marks (Conducted for 50 marks and converted 
to 30 marks) 
Test 2 (Theory/Practical/Project) :50 marks 
Lab Performance :10 marks 
Regularity :10 marks 
Total :100 marks 



COURSE 
CODE 

COURSE TITLE CATEGORY L T P CREDIT 

BT24C04 
 

GENETICS AND GENETIC 
ENGINEERING 

THEORY 58 2 - 4 

Preamble  

 This course introduces the fundamentals of genetics and genetic engineering, covering 
Mendelian inheritance, chromosomal alterations, and population genetics. It explores key enzymes, 
molecular tools, and cloning vectors used in recombinant DNA technology and modern genome editing 
techniques like CRISPR-Cas9. Emphasis is placed on screening and characterization of clones, enabling 
students to connect genetic principles with practical applications. 

Course Learning Outcomes  
On the successful completion of the course, students will be able to 

CLO 
Number 

CLO Statement Knowledge 
Level 

CLO1 Explain the principles of Mendelian inheritance, gene interaction, and the 
chromosomal basis of inheritance. 

K1 & K2 

CLO2 Analyze and interpret chromosomal aberrations, their role in genetic 
disorders, and apply concepts of population genetics for understanding 
human inheritance patterns. 

K2 & K3 

CLO3 Apply molecular tools such as restriction enzymes, ligases, polymerases, 
and DNA modifying enzymes for genetic manipulation. 

K3 

CLO4 Design and construct recombinant DNA clones using appropriate 
vectors and evaluate cloning strategies for different hosts 

K3 & K4 

Mapping with Programme Learning Outcomes  

CLOs PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1 M S M S M 
CLO2 M S M M M 
CLO3 M S S S M 
CLO4 S S S M S 

S- Strong; M-Medium 



GENETICS AND GENETIC ENGINEERING- BT24C04- 58 HRS 

UNIT I: Principles of Mendelian Inheritance (12 hrs) 

- Dominance, Segregation, Independent assortment. Gene Interaction; 

Incomplete dominance, Codominance, Complementary, Supplementary, Duplicate and Lethal gene 

interactions. Multiple allele: Epistasis, Dominant and Recessive epistasis. Chromosomal theory of 

inheritance. Linkage and crossing over, Sex determination and Sex linkage in diploids. 

UNIT II: Alterations in chromosome (11 hrs) 

Chromosomal aberrations: Euploidy, Aneuploidy - Deletion, Duplication, Insertion and 

Translocation. Population genetics: Hardy - Weinberg genetic equilibrium, Gene frequency, Gene 

pool, Inbreeding, Outbreeding. Genetic drift, Pedigree analysis and genetic counseling. Human 

cytogenetics; Landmarks, Banding pattern, Karyotyping, CGH. Human Genetic Diseases - 

 

UNIT III: Tools for rDNA technology        (12 hrs) 

Steps involved in gene cloning in prokaryotic and eukaryotic hosts. Manipulating Enzymes: 

Restriction Endonucleases and types, Exonucleases. DNA Polymerases-Taq polymerase, Pfu DNA 

polymerase. Ligases-T4 ligase, DNA ligase DNA modifying enzymes-Alkaline 

phosphatases,  Calf Intestine Alkaline phosphatase  (CIAP), Terminal  deoxynucleotidyl 

transferases, Polynucleotide kinase. 

UNIT IV: Cloning Vectors and their applications (11 hrs) 

Bacterial plasmids, pBR322, pUC18. Cosmids (pJB8), Phagemids (pGEM). M13 based Single 

strand vectors (M13-mp8), Shuttle vectors (YEp) and Expression vectors (pET) for prokaryotes. 

Problems encountered in expressing foreign genes in E. coli, BAC and YAC. Mammalian vector- 

SV40, Plant vector-Ti plasmid. 

UNIT V: Gene cloning and Screening (12 hrs) 

Polymerase chain reaction: Primer designing. Types of PCR: Semi quantitative, Multiplex, Reverse 

Transcriptase-PCR, Real time - PCR. Methods of labeling probes, Genomic library, cDNA library 

and PCR based cloning approach (TA cloning). Detection of cloned gene, Selection of clones by 

hybridization probes  Blue white selection. Genome Editing: CRISPR- Cas9, advancing genome 

editing with artificial intelligence. 



*Reference Link 

S.No TOPIC Links 

UNIT I: Principles of Mendelian Inheritance 

1 Gene Interaction; Incomplete 
dominance, Codominance 

https://www.youtube.com/watch?v=Bo1rllFcehM 

2 Sex determination and Sex 
linkage in diploids 

https://www.youtube.com/watch?v=AzkXQBzZElE 

UNIT II: Alterations in chromosome 

3 Population genetics https://www.youtube.com/watch?v=SRWXEMlI0_U 

4 Karyotyping https://www.youtube.com/watch?v=AtGfc-ebrP8 

UNIT III: Tools for rDNA technology 

5 Restriction Endonucleases and 
types 

https://www.youtube.com/watch?v=VfRThB2VWkA 

6 DNA modifying enzymes https://www.youtube.com/watch?v=RjlGvRRVYuw 

7 DNA Polymerases-Taq polymerase, 
Pfu DNA polymerase. 

https://www.youtube.com/watch?v=j3wd1kCSrUg 
https://www.youtube.com/watch?v=gwYkOhC-TKA 

UNIT IV: Cloning Vectors and their applications 

8 Cosmids (pJB8), Phagemids 
(pGEM) 

https://www.youtube.com/watch?v=qBhBJzc-CRM 

9 Plant vector-Ti plasmid https://www.youtube.com/watch?v=yesNHd9h8k0 

UNIT V: Gene cloning and Screening 

10 Methods of labeling probes https://www.youtube.com/watch?v=29EC7L3t19c 

11 cDNA library https://www.youtube.com/watch?v=URtcaoNEIrI 
https://www.youtube.com/watch?v=E7eqc4r2iwI 

12 Selection of clones by 
hybridization probes  Blue white 
selection 

https://www.youtube.com/watch?v=4fnS2xKjIbg 



Text Book  

S. No 
Authors Title of the book Publishers Year & 

Edition 

1. Harvey Lodish, Arnold 
Berk, Chris A. Kaiser, 
Monty Krieger, Anthony 
Bretscher, Hidde Ploegh, 
Kelsey   C.   Martin, 
Michael Yaffe & 
Angelika Amon. 

Molecular Cell 
Biology Publishers 

2021 
9th Edn 

2. Brown, T. A Gene cloning and 
DNA analysis an 
introduction. 

Wiley Blackwell 2016 
7th Edn 

3. Brown, T. A Introduction to 
Genetics. A 
molecular 
Approach. 

Garland Science 2011 
1st Edn 

4. Hugh Fletcher & 
Ivor Hickey 

BIOS Instant Notes 
in Genetics. 

Garland Science 2012 
4th edn 

Books for Reference  

S. No Authors Title of the book Publishers Year & 
Edition 

1. Freifelder, D. Freifelders 
Essentials of 
Molecular 
Biology 

Jones &Bartlett 
Publishers 

2015 
4th Edn 

2. Anthony, J.F, Griffiths, 
John Doebley & 
Catherine 
Peichel 

An 
Introduction to 
Genetic 
Analysis. 

W. H. Freeman & Co 
Ltd 

2020 

12th Edn 

Course Designers  

1. Dr. R.K. Selvakesavan 

Pedagogy  
PowerPoint Presentations, Group Discussion, Seminar, Quiz Assignment, Experience Discussion 



Course Content and Presentation Schedule 
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Topic 

 

 
CLO 
Level 

 

 
No. of 

periods 

 

 
Content 

delivery method 

 

 
Student 

engagement 

Participatory 
Learning / 

Experiential 
Learning / 
Problem 

based 
Learning 

Unit I: Principles of Mendelian Inheritance- 12 hrs 

1. - 
Dominance, Segregation 

CLO1 
CLO2 

1 Lecture  Chalk 
and Talk / 

Group reading 

Debate, 
Quescussion, 
Pro-con grid 

Problem-based 
Learning 

2. Independent assortment CLO1 
CLO2 

1 PPT / OER Case thinking Problem-based 
Learning 

3. Gene Interaction; 
Incomplete & 
Codominance dominance 

CLO1 
CLO2 

1 Chalk and talk/ 
Picture 

One-minute 
presentation 

Participatory 
Learning 

4. Complementary gene 
interactions 

CLO1 
CLO2 

1 Research paper 
presentation 

Case thinking Problem-based 
Learning 

5. Supplementary gene 
interactions 

CLO1 
CLO2 

1 Lecture PPT One-minute 
presentation 

Participatory 
Learning 

6. Duplicate and Lethal gene 
interactions 

CLO1 
CLO2 

1 Student Seminar Student 
Seminar 

Participatory 
Learning 

7. Multiple allele: Epistasis CLO1 
CLO2 

1 Virtual lab Quiz Participatory 
Learning 

8. Dominant and Recessive 
epistasis 

CLO1 
CLO2 

1 Lecture PPT Group 
Discussion 

Participatory 
Learning 

9. Chromosomal theory of 
inheritance 

CLO1 
CLO2 

1 Virtual lab Design 
thinking 

Problem-based 
Learning 

10. Linkage and crossing over CLO1 
CLO2 

1 Research paper 
presentation 

Group 
Discusssion 

Participatory 
Learning 

11. Sex determination CLO1 
CLO2 

1 Lecture PPT Case thinking Problem-based 
Learning 

12. Sex linkage in diploids CLO1 
CLO2 

1 Lecture PPT Diagrams, 
Sketchboard 

Experiential 
Learning 

UNIT II: Alterations in Chromosome- 11 hrs 

13. Chromosomal abberations: 
Euploidy, 

CLO1 
CLO2 

1 Lecture  Chalk 
and Talk / Group 

reading 

Design 
thinking 

Problem-based 
Learning 

14. Aneuploidy - Deletion, 
Duplication, Insertion and 
Translocation 

CLO1 
CLO2 

1 PPT / OER Design 
thinking 

Problem-based 
Learning 

15. Population genetics: Hardy 
- Weinberg genetic 
equilibrium 

CLO1 
CLO2 

1 Chalk and talk/ 
Picture 

Design 
thinking 

Problem-based 
Learning 



16. Gene frequency, Gene pool CLO1 
CLO2 

1 Research paper 
presentation 

Case thinking Problem-based 
Learning 

17. Inbreeding & Outbreeding CLO1 
CLO2 

1 Lecture PPT Panel 
discussion 

Participatory 
Learning 

18. Genetic drift CLO1 
CLO2 

1 Lecture PPT Diagrams, 
Sketchboard 

Experiential 
Learning 

19. Pedigree analysis and 
genetic counseling 

CLO1 
CLO2 

1 Virtual lab Quiz Participatory 
Learning 

20. Human cytogenetics CLO1 
CLO2 

1 Lecture PPT Design 
thinking 

Problem-based 
Learning 

21. Landmarks, Banding 
pattern, Karyotyping 

CLO1 
CLO2 

1 Virtual lab Simulation Experiential 
Learning 

22. FISH, CGH CLO1 
CLO2 

1 Research paper 
presentation 

Case thinking Problem-based 
Learning 

23. Human Genetic Diseases - 

 syndrome 

CLO1 
CLO2 

1 Brainstorming Review 
collection, 
Case study 

Problem-based 
Learning 

UNIT III: Tools for rDNA technology- 12 hrs 
24. Steps involved in gene 

cloning in prokaryotic 
CLO2 
CLO3 

1 Lecture  Chalk 
and Talk / Group 

reading 

Optimization Problem-based 
Learning 

25. Steps involved in gene 
cloning in eukaryotic hosts 

CLO2 
CLO3 

1 PPT / OER Optimization Problem-based 
Learning 

26. Manipulating Enzymes: 
Restriction Endonucleases 
and types 

CLO2 
CLO3 

1 Demonstration Workshop Experiential 
Learning 

27. Exonucleases CLO2 
CLO3 

1 Student Seminar Design 
thinking 

Problem-based 
Learning 

28. DNA Polymerases-Taq 
polymerase 

CLO2 
CLO3 

1 Virtual lab One-minute 
presentation 

Participatory 
Learning 

29. Pfu DNA polymerase CLO2 
CLO3 

1 Lecture PPT Presentation Problem-based 
Learning 

30. Ligases-T4 ligase, DNA 
ligase 

CLO2 
CLO3 

1 Demonstration Workshop Experiential 
Learning 

31. Ligases-T4 ligase, DNA 
ligase 

CLO2 
CLO3 

1 Demonstration Workshop Experiential 
Learning 

32. DNA modifying enzymes- 
Alkaline phosphatases 

CLO2 
CLO3 

1 Lecture PPT Presentation Problem-based 
Learning 

33. Calf Intestine Alkaline 
phosphatase (CIAP) 

CLO2 
CLO3 

1 Virtual lab Simulation Experiential 
Learning 



34. Terminal deoxynucleotidyl 
transferases 

CLO2 
CLO3 

1 Virtual lab Simulation Experiential 
Learning 

35. polynucleotide kinase CLO2 
CLO3 

1 Student seminar Student 
seminar 

Participatory 
Learning 

UNIT IV: Cloning Vectors and their applications- 11 hrs 

36. Bacterial plasmids CLO3 
CLO4 

1 Lecture  Chalk 
and Talk 

Simulation Experiential 
Learning 

37. pUC18 CLO3 
CLO4 

1 Lecture PPT Group 
Discussion 

Participatory 
Learning 

38. Cosmids (pJB8) CLO3 
CLO4 

1 PPT / OER Article review Experiential 
Learning 

39. Phagemids (pGEM) CLO3 
CLO4 

1 Chalk and talk/ 
Picture 

Simulation Experiential 
Learning 

40. M13 based Single strand 
vectors (M13-mp8) 

CLO3 
CLO4 

1 Chalk and talk/ 
Picture 

One-minute 
presentation 

Participatory 
Learning 

41. Shuttle vectors (YEp) and 
Expression vectors (pET) 
for prokaryotes 

CLO3 
CLO4 

1 Lecture PPT One-minute 
presentation 

Participatory 
Learning 

42. Problems encountered in 
expressing foreign genes in 
E.coli 

CLO3 
CLO4 

1 Book/ Article 
review 

Article review Experiential 
Learning 

43. BAC and YAC CLO3 
CLO4 

1 Research paper 
presentation 

Presentation Problem-based 
Learning 

44. Mammalian vector-SV40 CLO3 
CLO4 

1 Student seminar 
Lecture 

Debate Problem-based 
Learning 

45. Plant vector-Ti plasmid CLO3 
CLO4 

2 Lecture PPT Optimization Problem-based 
Learning 

UNIT V: Gene cloning and Screening- 12 hrs 

46. Polymerase chain reaction: 
Primer designing 

CLO3 
CLO4 

1 Lecture  Chalk 
and Talk / Group 

reading 

Troubleshooti 
ng 

Problem-based 
Learning 

47. Types of PCR: Semi 
quantitative PCR 

CLO3 
CLO4 

1 PPT / OER Troubleshooti 
ng 

Problem-based 
Learning 

48. Multiplex PCR CLO3 
CLO4 

1 Field observations Industry visit Experiential 
Learning 

49. Reverse Transcriptase-PCR CLO3 
CLO4 

1 Field observations Industry visit Experiential 
Learning 

50. Real time - PCR CLO3 
CLO4 

1 Field observations Industry visit Experiential 
Learning 

51. Methods of labeling probes CLO3 
CLO4 

1 Student Seminar Student 
seminar 

Participatory 
Learning 



52. Genomic library CLO3 
CLO4 

1 Virtual lab Quiz Participatory 
Learning 

53. cDNA library and PCR 
based cloning approach 
(TA cloning) 

CLO3 
CLO4 

1 Book/ Article 
review 

Debate Problem-based 
Learning 

54. cDNA library and PCR 
based cloning approach 
(TA cloning) 

CLO3 
CLO4 

1 Virtual lab Troubleshooti 
ng 

Problem-based 
Learning 

55. Detection of cloned gene CLO3 
CLO4 

1 Research paper 
presentation 

Troubleshooti 
ng 

Problem-based 
Learning 

56. Selection of clones by 
hybridization probes- Blue 
white selection 

CLO3 
CLO4 

1 Field observations Industry visit Experiential 
Learning 

57. Genome Editing: CRISPR- 
Cas9, advancing genome 
editing with artificial 
intelligence. 

CLO3 
CLO4 

1 Student seminar Student 
seminar 

Participatory 
Learning 

Participatory Learning 29.3% 

Experiential Learning 29.3% 

Problem-based Learning 41.4% 



COURSE CODE COURSE TITLE CATEGORY L T P CREDIT 

BT24CP3 GENETICS AND GENETIC 
ENGINEERING 
PRACTICAL 

PRACTICAL - - 60 
 

3 

Preamble  

 Gain adequate expertise required to understand the concepts of genetics and understanding of 

evolution. Familiarize the students genetic engineering and gene transfer techniques. Provide an 

opportunity to experimentally verify the theoretical principles of genetic Engineering in a more 

explicit and concentrated manner. 

Course Learning Outcomes  
On the successful completion of the course, students will be able to 

CLO 
Number 

CLO Statement Knowledge 

Level 

CLO1 Illustrate the genetic techniques applied for sex determination K1 

CLO2 Understand the genetic tools utilized to investigate heredity and lineage. K2 

CLO3 Apply the molecular techniques employed to study the genetic make-up of an 

individual and manipulate it 

K3 

CLO4 Develop and apply the recent technology in screening the recombinant Clones K4 

Mapping with Programme Learning Outcomes  

CLOs PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1 S S S S S 

CLO2 S M S M M 

CLO3 S S M S S 

CLO4 S M S S M 

S- Strong; M-Medium 



GENETICS AND GENETIC ENGINEERING PRACTICAL- BT24CP3- 60 HRS 

1. Preparation and analysis of Pedigree Charts 

2. Barr body identification in buccal cavity 

3. Mitotic Preparation in Onion root tip 

4. Meiosis  flower buds of Rhoeo discolor 

5. Staining of Chromosomes - Giemsa staining 

6. Plant Gene amplification by Polymerase Chain Reaction 

7. Restriction digestion of pUC 8/ pCambia 1302 

8. Ligation of digested vector and amplified gene 

9. Competent cell preparation 

10. Transformation and Screening of recombinants- Blue white selection 



Text Book  

S.No Authors Title of the book Publishers Year& Edition 

1. Carson, S. & 
Miller H.B. 

Molecular Biology 
Techniques 

Academic Press. 2019 
4thEdn 

2. Chiyedza Small Genetics Laboratory 
Manual 

Kendall/Hunt 
Publishing Co, U.S.; 
Lab Manual edition 

2019 
1st Edn 

Books for Reference  

S.No Authors Title of the book Publishers Year& Edition 

1. Bineeta Singh & 

Lal, G.M. 

Practical manual of 

Genetics and Plant breeding 

Satish Serial Publishing 

House 

2021 

1st Edn 

2. Venison S. John Practical manual for 

Genetic Engineering 

PHI Learning Pvt. Ltd. 2009 

1st Edn 

3. Sambrook, J.E.F 

& Fritsch, T. 

Maniatis 

Molecular cloning: A 

Laboratory Manual 

Cold Spring Harber 

Laboratory Press, New 

York 

2000 

4th Edn 

Course Designers  
1. Dr. R. Nirmal Kumar 



COURSE 
CODE 

COURSE TITLE CATEGORY L T P CREDIT 

BT24A04 PROGRAMMING FOR 
COMPUTER APPLICATION 

THEORY 58 2 - 3 

 Preamble  
To learn about the fundamentals of C programming. To learn the concepts of Python language. To develop 
applications to analysis with data. 

 Course Learning Outcomes  

On completion of the course, the students will be able to 

CLO CLO Statement Knowledge 
Level 

CLO1 Understand the programming ability in C Language K1 

CLO2 Ability to write C Programming for logical concepts K2 

CLO3 Apply algorithms for sequence analysis K3 

CLO4 Inculcate knowledge on basic Python programming skills K4 

 Mapping with Programme Learning Outcomes  

CLOs PLO1 PLO2 PLO3 PLO4 PLO5 
CLO1 S S S M S 
CLO2 S S S M S 
CLO3 S S M M M 
CLO4 S S M M M 

S- Strong; M-Medium 



PROGRAMMING FOR COMPUTER APPLICATION- BT24A04- 58 HRS 

Unit I: Computer Algorithms and Fundamentals in C (12 hrs) 

Basics of Algorithms- Pseudo code -Flowchart-Stack-Queues. 

Fundamentals in C: History of C- Basic Structure of a C program- Simple C Program- Character set - C tokens 

- Keywords - Identifiers - Constants  Variables  Data Types -Declaration of Variable - Assigning Values to 

Variables Initialization. 

Unit II: Operators and Expressions: Arrays (12 hrs) 

Arithmetic operators  relational operators  logical operators  assignment operators  increment and 

decrement operators  conditional operators  special operators  arithmetic expression  evaluation of 

expression  Precedence of arithmetic operators  type conversion in expression  operator precedence and 

associativity  mathematical functions. 

Arrays: 

Introduction  One dimensional array  declaration of array  Initiating on two and multidimensional 

arrays. 

Unit III: Decision Making, Branching and looping (11 hrs) 

Introduction to if, if...else, nesting of if ...else statements- else if ladder  The switch statement, The: Operator 

 The goto Statement. 

Decision Making and Looping: 

Introduction - while loop do loop do while loop for loop Nested Loops break continue  goto exit return. 

Unit IV: Python (11 hrs) 

About python, features of python, python set up, fundamentals of python, values and data types, variables, key 

word, identifier of python, quotations, indentation, multi-line statement, input- output and import function in 

python, advantages and disadvantages of python. 

Unit V: Fruitful functions in python: (12 hrs) 

Defining a function, function call, types of function, python function arguments, composition, python recursion 

and python lambda function. 



Text Book  

S. No Authors Title of the book Publishers Year& 
Edition 

1. Mark Summerfield Programming in Python 3: A 
Complete introduction to the 
Python Language 

Addison-Wesley 
Professional 

2009 
2nd Edn 

2. Martin C. Brown PYTHON: The Complete 
Reference 

McGraw-Hill 
Education Pvt 
Limited 

2001 
4th Edn 

Books for Reference  

S. No Authors Title of the book Publishers Year& 
Edition 

1. Guido van Rossum, 
Fred L. Drake Jr 

An Introduction to Python, 
Revised and updated for Python 
3.2 

Network Theory 
Ltd. 

2011 

2. Wesley J. Chun Core Python Applications 
Programming 

Prentice Hall 2012 

Course Designers  

1. Dr. G. Shalini 

2. Dr. R. Nirmal Kumar 



COURSE 
CODE 

COURSE TITLE CATEGORY L T P CREDIT 

BT24AP3 
PROGRAMMING FOR COMPUTER 
APPLICATION PRACTICAL 

 
PRACTICAL - 

 
- 

 
30 

 
2 

Preamble  
 To learn about the fundamentals of C programming. To learn the concepts of Python language. To 

develop applications to analysis with data. 

Course Learning Outcomes  
On the successful completion of the course, students will be able to 

CLO CLO Statement Knowledge Level 

CLO1 Understand practical way of program in C Language. K1 

CLO2 Ability to write C Programming for problem solving K2 

CLO3 Apply algorithms for DNA and NGS based sequence analysis K3 

CLO4 To inculcate knowledge on basic Python programming skills and 
develop application-based tools. 

K4 

Mapping with Programme Learning Outcomes  

CLOs PLO1 PLO2 PLO3 PLO4 PLO5 

CLO1 S S S M S 
CLO2 S M S M S 
CLO3 S S S M M 
CLO4 S M M S M 

S- Strong; M-Medium 



PROGRAMMING FOR COMPUTER APPLICATION PRACTICAL- 
BT24AP3- 30 HRS 

1. Write a C program to find the sum, average, standard deviation for a 

given set of numbers. 

2. Write a C program to generate n prime numbers. 

3. Write a C program to generate Fibonacci series. 

4. Write a C program to sort the given set of numbers in ascending order. 

5. Write a python program that displays the following information: Your 

name, Full address, Mobile number, College name, Course subjects. 

6. Write a python program to make a simple calculator 

7. Write a python program to find the largest three integers using if-else and 

conditional operator. 



Text Book  

S. No Authors Title of the book Publishers Year& 
Edition 

1. Krishnan, N. Computer fundamentals 
and windows with 
internet technology 

SCITECH Publications 2001 
1st Edn 

2. Mark Summerfield Programming in Python 3: 
A Complete introduction to 
the Python Language 

Addison-Wesley 
Professional 

2009 

1st Edn 

3. Martin C. Brown PYTHON: The Complete 
Reference 

McGraw-Hill 
Education Pvt Limited 

2001 

1st Edn 

4. Wesley J. Chun Core Python Applications 
Programming 

Prentice Hall 2012 

3rd Edn 

Books for Reference  

 
S. No 

Authors Title of the book Publishers Year & 
Edition 

1. Srinivasa, K.G., Siddesh G.M 
& Hanumantha Raju, R 

Internet of Things Cengage 
Learning India 
pvt. Ltd 

2018 
1st Edn 

2. Taxali, R.K. Pc Software for 
Windows 98 Made 
Simple 

McGraw-Hill 
Education 
(India) Pvt 
Limited 

2002 
1st Edn 

3. Mrs. Sneha Akash Mane, Dr. 
Sampat D. Navale, Dr. Tushar 
T. Shelke & Prof. 
Nitin B. Kohale 

Text book And Lab 
Manual of Computer 
Applications 

Pritam 
Publications 

2022 
1st Edn 

4. Brian W. Kernighan & 
Dennis M. Ritchie 

The C Programming 
Language 

Prentice-Hall 2018 
1st Edn 

Course Designers  

1. Dr. R. Nirmal Kumar 


