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Discipline BOTANY
Course Code | UK5DSCBOT303
Course Title CELL BIOLOGY AND EVOLUTIONARY BIOLOGY
Type of Course | DSC
Semester V
Academic 300 - 399
Level
_ Credit Lecture Tutorial Practical Total
Course Details per week | per week | per week | Hours/Week
04 04 Hours - - 04 Hours
Pre-requisites | UK3DSCBOT201

“Course
Summary

This course gives the basic idea of the cell and its ultrastructure which
help to establish the relationship between the structure and function of the
different cell organelles/compartments. Cellular communication gives an
idea about how cells communicate to function as an organism and interact
with the environment. It also deals with the origin and evolution of life
which explains the basic principles governing the adaptations to changes

in environment.

Module | Unit |

Content

Hrs

Cell ultrastructure

A brief account of the structural and functional organization of the
cell and cell organelles - chloroplast, mitochondria and nucleus
(detailed account)

Structure of chromosomes-Nucleosome model, structure, and
function of the kinetochore, NOR, and other secondary
constrictions, satellites, heterochromatic segments, and telomeres.
Learning Activity: - Study of Cell ultrastructure and cell
organelles using 3D models

10

Cell Division, Différentiation, and Cell Death

Cell Division- Stages in cell cycle, mitotic phases, mitotic
apparatus, and cytokinesis.
Meiosis — General description, synaptonemal complex, stages of
meiosis | and Il, molecular mechanism of crossing over.
Learning Activity: -
1. ldentification of different stages of Mitosis using Onion root
tips.
2. Demonstration of Meiosis using Allium cepa Chlorophytum
flowers

Cell differentiation and death - Molecular mechanism of cell
differentiation, Stem cells. Apoptosis; Cancer- carcinogens,
oncogenes, tumor suppressor genes.

13

Signaling pathways in plants

10
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Plant hormones and signaling pathways, light signaling and
photomorphogenesis, signaling in plant growth and development.
Signal perception and transduction in plant responses to
6 | environmental stimuli, crosstalk between signaling pathways in
plants. Cell polarity (brief account only)

Origin and Evolution of life
Introduction with the aspects of pre-biotic and molecular
7 | evolution; brief outlook on the classical theories of evolution,
modern theory of synthesis.
Forces of evolution- Mutation, genetic drift, natural selection;
speciation-allopatric, peripatric, parapatric and sympatric. 12
Evolution above species level: Brief account of molecular
evolution citing the role of chromosome number, genome size and
structure and organelle DNA,; origin of new genes by gene
duplication, chimeric genes and the role of viruses in directing
evolution.

Cellular communication
Introduction to cell signalling, cell surface receptors and ligands,
signal transduction pathways, secondary messengers, and
regulation of signalling pathways.
Bacterial and two-component systems, bacterial chemotaxis and | 15
11 | quorum sensing.
Regulation of hematopoiesis, general principles of cell
communication, gap junctions, extracellular matrix, cell adhesion,
and role of different adhesion molecules.

10

12
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Web link
1. https://plato.stanford.edu/entries/cell-biology/
2. https://education.nationalgeographic.org/resource/resource-library-cell-biology
3. https://learn.genetics.utah.edu/content/basics/
4. https://evolution.berkeley.edu/evolution-101/an-introduction-to-evolution/
5. https://bio.libretexts.org/Bookshelves/Botany/Botany (Ha _Morrow and Algiers)/
6. Unit 0%3 A_Introduction to Botany/01%3A Introduction/1.03%3A Intro to Evolution
Course Qutcomes
Upon completion of the course, the graduate will | Cognitive PSO
No.
be able to Level addressed
Understand the ultrastructure of cells, and the function
CO-1 |of different cell organelles and help to correlate their| U, An PSO-2
structure and function.
Understanding the principles regulating cell
CO-2 multlp!lcatlo_n and death;_helps tg recognise the reason U, An PSO-2
for various diseases associated with the malfunctioning
of the processes.
CO-3 | Identify different stages of cell division. Ap PSO-2
Understand basic principles of cellular and
CO-4 extracellula_r communlcajuon and help to_ realise how U, An PSO-2
cells coordinate to function as an organism and how
they interact with the environment.
CO5 Understand the basic prmuples of evolutlop and apply U, An PSO-2.4
them to analyze the adaptations developed in plants
R-Remember, U-Understand, Ap-Apply, An-Analyse, E-Evaluate, C-Create
Name of the Course: Cell biology and Evolutionary biology
Credits: 4:0:0 (Lecture: Tutorial:Practical)
{0 Cognitive | Knowledge Lecture_ Practical
CcoO PO/PSO (L)/Tutorial
No. Level Category ) P)
1 1 2 U, An F.C LT
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https://plato.stanford.edu/entries/cell-biology/
https://education.nationalgeographic.org/resource/resource-library-cell-biology
https://learn.genetics.utah.edu/content/basics/
https://evolution.berkeley.edu/evolution-101/an-introduction-to-evolution/

2 2 2 U, An F.C LT
3 3 2 Ap F.C LT P
4 4 2 U, An F.C LT P
5 5 2,4 U, An F.C LT

F-Factual, C- Conceptual, P-Procedural, M-Metacognitive

Assessment Rubrics:

= Quiz / Assignment/ Quiz/ Discussion / Seminar

= Midterm Exam

* Programming Assignments

= Final Exam

Mapping of COs to Assessment Rubrics :

. Project End Semester
Internal Exam Assignment . N
Evaluation Examinations
Co1 v v
CO2 v v
CO3 v v
CO4 v v
CO5 v v
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