V Semester
Course 12: Cell Biology and Genetics
Credits -3

I. Learning Objectives: By the end of this course the learner has:

1. To look into the ultra-structure of plant cell and its organelle

2. To know the morphology and functions of chromosomes

3. To understand the principles of genetics, structure and functions of gene

I. Learning Outcomes: On completion of this course students will be able to:
Sketch the ultra-structural aspects of plant cell and its components.
Hypothesise the role of chromosomes in inheritance.

Justify the role of genes in inheritance of characters by descent.

Correlate the functions of the nucleic acid with their structure.
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Explain the discoveries led to understand the fine structure of a gene.

I11. Syllabus of Theory:

Unit-1: Cell and its organelle 8 Hrs.

1. Cell theory; prokaryotic vs eukaryotic cell; animal vs plant cell; a brief account on
ultra-structure of a plant cell.

2. Ultra-structure of cell wall.

3. Ultra-structure of plasma membrane and various theories on its organization.

4. Polymorphic cell organelles (Plastids); ultra structure of chloroplast, plastid DNA.

5. Ultrastructure of mitochondria, mitochondrial DNA.

Unit-2: Chromosomes 8 Hrs.

1. Prokaryotic vs eukaryotic chromosome; morphology of a eukaryotic chromosome.

2. Euchromatin and Heterochromatin; Karyotype and ideogram.

3. Brief account of chromosomal aberrations - structural and numerical changes

4. Organization of DNA in a chromosome (nucleosome and solenoid models).

Unit-3: Mendelian and non-Mendelian Genetics 10 Hrs.

1. Mendel’s laws of inheritance. Incomplete dominance and co-dominance; Multiple allelism.

2. Complementary, supplementary and duplicate gene interactions (plant-based examples are
to be dealt).



3. A brief account of linkage and crossing over; Chromosomal mapping - 2 point and 3 point
test cross.

4. Concept of maternal inheritance (Corren’s experiment on Mirabilis jalapa).

Unit-4: Structure and function of DNA 10 Hrs.
1. Watson and Crick model of DNA. Brief account on DNA Replication (Semiconservative
method).

2. Brief account on transcription, types and functions of RNA.

3. Genetic code and a brief account of translation.

4. Regulation of gene expression in prokaryotes - Lac Operon.

Unit-5: Gene concept and Sex determination 9 Hrs.

1. Evolution of gene concept: classical vs molecular concepts of gene.

2. Cis—Trans complementation test for functional allelism, gene as unit of function, mutation
and recombination.

3. Pattern of sex determination in plants.

4. Allele and genotype frequencies, Hardy-Weinberg law.
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V1. Suggested activities and evaluation methods:

Unit-1: Activity: Group discussion on different types of cells and their components.
Evaluation method: Identifying the best group or performer and giving a reward.

Unit-2: Activity: Observation of chromosomal aberrations in Allium cepa root cells exposed
to industrial effluent/ heavy metals

Evaluation method: Validation of report and assigning a grade based on a rubric.

Unit-3: Activity: Solving the problems on classical genetics.

Evaluation method: Assessing the accuracy in solving the problems and awarding a grade.
Unit-4: Activity: Making models of nucleic acids.

Evaluation method: Selecting the best and assigning a grade.

Unit-5: Activity: Making a comprehensive report on sex determination in plants by
collecting scientific literature.

Evaluation method: Validation of report and assigning a grade based on a specified point
scale.



V Semester
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Credits -1 (Practical)

I. Course Outcomes: On successful completion of this practical course, student shall be able
to:

-

. Identify the stages of mitotic and meiotic cell divisions.

N

. Infer the structure and functions of nucleic acids.

w

. Predict the consequences of a particular genetic condition.

I. Laboratory/field exercises:

1. Study of ultra structure of plant cell and its organelles using electron microscopic
photographs /models.

Demonstration of mitosis in Allium cepa/Aloe vera roots using squash technique.
Observation of various stages of mitosis in permanent slides.

Demonstration of meiosis in P.M.C.s of Allium cepa flower buds using squash technique.
Observation of various stages of meiosis in permanent slides.

Study of structure of DNA and RNA molecules using models.

Solving problems on monohybrid, dihybrid, back and test crosses.
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Solving problems on gene interactions (at least one problem for each of the gene
interactions in the syllabus).

9. Chromosomes mapping using problems of 3- point test cross data.
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