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KU4DSCZOO207: CYTOGENETICS 

 

Semester 
Course Type Course 

Level 
Course Code Credits Total Hours 

IV DSC 
200 

KU4DSCZOO207 3+1 60 

   

Learning Approach (Hours/ Week) Marks Distribution 
Duration of 

ESE (Hours) Theory/ Practical  CE ESE Total 

    Theory               3 25 50 75 

 
 

 

 

 

 
 

 

 

 

1.5 

     Practical 

 

              2 

 

10 15 25 - 

Course Description: This course helps the students to gather overall knowledge regarding 

the basic unit of life, the Cell. This course is designed to enable them to understand the 

functions of Cellular components in supporting all the life processes. Students also achieve a 

comprehensive & detailed understanding of the chemical basis of Heredity and its various 

applications in day today life. 

Course Prerequisite: 

 
Course Outcomes: 

 

 Expected Outcome Learning 

Domains 

CO1 Learn the role of cell in supporting life activities & comprehend the 

activities of cellular organelles 

U 

CO2 Learn the fundamental principles of inheritance U 

CO3 Recognize abnormal cellular structures and functions associated with 

diseases, such as cancer, infections, and genetic disorders 

An 

CO4 Encompass both theoretical understanding of cellular biology and 

practical skills relevant to clinical and research applications 

E 

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 

 

Mapping of Course Outcomes to PSOs 

 

 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1 0 0 3 3 0 

CO2 1 0 3 2 1 

CO3 2 0 3 3 2 

CO4 1 0 3 3 1 
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COURSE CONTENTS 
 

Module I: Overview of Cells and Structure & functions of Cell organelles (13 hours) 

Unit I- Cell types 

1.1 Prokaryotic & Eukaryotic cell 

 

1.2 Virus & Mycoplasma 

 

Unit II- Plasma Membrane & Cytoskeleton 

1.2.1 Plasma membrane: Structure (Fluid mosaic model) 

 

1.2.2 Plasma membrane: Functions (Transport & Cytosis) 

 

1.2.3 Cytoskeleton: Microtubules, microfilaments, intermediate filaments 

Unit III- Mitochondria& Microbodies 

1.5 Mitochondria: Structure, oxidative phosphorylation, electron transport chain 

1.5.1 Endosymbiotic hypothesis 

1.6 Microbodies: Peroxisomes & Glyoxysomes: Functions 

Module II: Nucleus & Cell Reproduction (11 hours) 

Unit I: Nucleus – Structure & Functions 

2.1 Nucleus- structure, nuclear envelop, nucleolus, nuclear pore complex 

 

2.2 Nucleus- functions 

Unit II: Chromosomes & its types 

 

2.3 Types of Chromosomes 

2.4 Chromatin-Euchromatin & heterochromatin 

 

2.5 Nucleosome concept 

Unit III: Cell Reproduction & Cancer 

2.6 Cell cycle 

2.7 Mitosis 

2.8 Meiosis 

2.9 Cancer- 
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2.9.1 Types 

2.9.2 Characteristics 

2. 9. 3 Cancer Therapy 

Module III: Inheritance, Linkage & Crossing over (11 hours) 

Unit I: Inheritance types 

3.1. Basic principles of inheritance- Mendelian inheritance 

3.2 Incomplete dominance, co dominance, multiple alleles, lethal genes, epistasis, 

pleiotropy, polygenic inheritance 

Unit II: sex Linked Inheritance 

 

3.3 Sex linked, sex influenced & sex- limited characters inheritance 

3.4 X- linked, Y -linked & XY-linked 

Unit III: Linkage 

3.5 Linkage- Principle 

3.5.1 Coupling & Repulsion theory 

3.5.2 Linkage groups 

3.5.3 Types of linkage 

 

3.6 Crossing over 

 

3.7 Recombination 

 

3.7.1 Factors affecting 

3.7.2 significance 

Module IV: Mutations, Sex determination and Cytoplasmic inheritance (10 hours) 

Unit I: Mutation 

4.1 Chromosomal mutations 

4.1.1 Structural aberrations 

4.1.2 Numerical aberrations 

4.2 Gene mutations 
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4.3 Mutagens 

Unit II: Sex determination 

4.4 Chromosomal mechanism of sex determination 

Unit III: Cytoplasmic Inheritance 

4.5 Characteristics 

 

4.5.1 Shell coiling in Limnaea 

4.5.2 Kappa particles 

Module V: Practicals (30 hours) 

1. Micrometry -Measurement of microscopic objects. 

2. Study of mitotic stages – Onion root tip squash preparation. 

3. Study of meiosis – Grasshopper testis squash. 

4. Salivary gland Chromosome- Drosophila 

5. Staining of buccal epithelial cells. 

6. Chi-square analysis using beads 

7. Study of human karyotype (normal & abnormal) 

8. Buccal smear – Identification of Barr Body 

 

 

Teacher Specific Module 9 Hours 

Directions: 20 percent of the experiments can be modified by the course 

teacher 

 

 

 

Essential Readings: 

 

1. Gardner, E.J., Simmons, M.J., Snustad, D.P. (2008). Principles of Genetics. VIII 

Edition. Wiley India. ISBN No. 978-8126510436. 

2. Snustad, D.P., Simmons, M.J. (2009). Principles of Genetics. V Edition. John 

Wiley and Sons Inc. ISBN No. 978-0470388259 

3. Klug, W.S., Cummings, M.R., Spencer, C.A. (2012). Concepts of Genetics. X 

Edition. Benjamin Cummings. ISBN No. 978-0321724120. 
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4. Russell, P. J. (2009). Genetics- A Molecular Approach.III Edition. Pearson 

Education India. ISBN No. 978-0321569769. 

5. Griffiths, A.J.F., Wessler, S.R., Lewontin, R.C. and Carroll, S.B. (2007) 

Introduction to Genetic Analysis. IX Edition. W. H. Freeman and Co. ISBN No. 

978-0716768876 

6. Fletcher H., Hickey I, Winter P (2006). BIOS Instant Notes in Genetics. III 

Edition. GS, Taylor and Francis Group, New York and London. ISBN No. 978- 

0415376198. 

 

 

Assessment Rubrics: 

 

Evaluation Type Marks 
 Theory Practical 

1.  End Semester Evaluation 50 15 

2.  Continuous Evaluation 25 10 

Continuous Evaluation  

Theory/Practical Method of Assessment Marks  

Theory    

a) Test paper I 5  

b) Test paper II 5  

c) Viva-Voce/Seminar/ Discussion 10  

d) Assignment 5  

 Total – 25 marks  

Practical    

a) Regularity/Punctuality 5  

b) Laboratory skill 5  

 Total – 10 marks  
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