M.Sc. Botany Semester I Paper 1 PC 22-1031

CELL BIOLOGY
UNIT-I

Structural organization and function of cell organelles: Cell wall,
Nucleus, mitochondria, golgi bodies, lysosomes, endoplasmic reticulum,
Peroxisomes, plastids and chloroplast, vacuoles. Structure and function of

cytoskeleton and its role in motility.

UNIT-1I
Plasma membrane and plasmodesmata: Structure of cell membrane,
models and functions, site for ATPase, ion carriers, diffusion, osmosis,
channels and pumps, receptors, Role of plasmodesmata in movement of

micro molecules and macromolecules.

Mitochondrial and Chloroplast Genomes: Diversity and evolution of
organelle genomes, chloroplast protein targeting to different

compartments.

Intracellular components and transport: ~ mechanism of protein sorting in
peroxisome, nucleus, chloroplast, mitochondria, ER regulation of
intracellular transport. Transfer of genes between organelles and nucleus,

mitochondrial DNA and male sterility.

UNIT-11I
Chromatin Organization: Chromosome structure and packaging of
DNA. Nucleosome Organization (Assembly and disassembly), molecular
organization of centromere and telomere, euchromatin  and
heterochromatin, nucleolus and ribosomal RNA genes, Karyotype
analysis, banding patterns, karyotype evolution, specialized types of

chromosomes ( polytene, lampbrush, B-chromosome and sex

chromosome ), molecular basis of chron{gn/epa'/mg.
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Cell division, Cell Cycle and Apoptosis: Mitosis and Meiosis, their
regulation, steps in cell cycle, regulation and control of cell cycle.
Mechanism of programmed cell death. Apoptosis inducing factors, Cancer

and oncogenes.

UNIT-1V
Cell signaling: Hormones and their receptors, cell surface receptors,
signaling through G protein coupled receptors, signal transduction
pathways (Cyclic AMP, phospholipase C, Ca2+ calmodulin & receptor
tyrosine kinase pathways), mechanism and cellular response to

environmental signaling.

Cellular communication: Regulation of hematopoiesis, general
principles of cell communication, cell adhesion and role of different

adhesion molecules, gap junctions, extracellular matrix, integrins.

Suggested practical exercises:

1. Isolation of mitochondria and the activity of its marker enzyme,
succinate dehydrogenase (SDH).

2. Isolation of chloroplast and SDS-PAGE profile of proteins to
demarcate the two subunits of Rubisco.

3. Fluorescence staining with FDA for cell viability and cell wall
staining with calcofluor.

4. Demonstration of centrifuge, spectrophotometer, colorimeter, SEM
and TEM.

5. Study of different stages of mitosis in onion root tip cells.
6. Study of different stages of meiosis in flower buds of onion.
7. Lignin staining with Phloroglucinol stain.

8. Study of polytene and lampbrush chromosomes.

9. Study of karyotype analysis. A/ M




10.Study of cell structure in onion peel and in Rheo leaf.

11.Study of Spirogyra cells.

Suggested readings:

1. Krishnamurthy, K.V. 2000. Methods in cell wall cytochemistry.
CRC press, Boca Raton, Florida.

2. De, D. N., 2000. Plant cell vacuoles: An introduction. CISCO
publication, Collingwood, Australia.

3. Klein smith, L.J. and Kish, V. M., 1995. Principles of cell and
molecular biology. Harper Collins college publishers, New York,
USA.

4. Hall, J.L. and Moore, A.L., 1983. Isolation of membranes and
organelles from plant cells. Academic Press, London, UK.

5. Harris, N. and Oparka, K.J., 1994. Plant cell biology: A practical
approach. IRL Press, Oxford university press, oxford, UK. -

6. Gunnings, B.E.S. and Steer, M.W. 1996. Plant cell biology:
structure and function. Jones and Barlett publishers. Boston,
Massachusetts.

7. Karp, G., 1999. Cell and Molecular Biology: concept and
experiments. John wiley & sons, Inc., USA.

8. Lewin, B. 2000. Gene VII. Oxford University Press, New York,
USA.

9. Wolfe, S. L., 1993. Molecular and cellular biology. Wadsworth
Publishing Co. California, USA.
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ALGAE, FUNGI AND BRYOPHYTA
UNIT-I

Algae: General characters ; diversified habitats ( terrestrial, freshwater and
marine); range of thallus organization; cell ultrastructure ; reproduction

(vegetative , asexual and sexual) and classification.

Salient features of Cyanophyta, Chlorophyta, Bacillariophyta
Xanthophyta, Pyrrophyta, Phaecophyta and Rhodophyta with special
reference to Spirulina, Scytonema , Dunaliella , Acetabularia, Pinnularia,

Botrydium, Gonyaulax, Laminaria, and Batrachospermum.

UNIT-II
Fungi: General characters ; substrate relationship ; nutrition ( saprobic,
biotrophic and symbiotic)  cell ultrastructure ; cell wall composition ;

thallus organisation ; reproduction ( asexual and sexual ) and classification

General account of Mastigomycotina, Zygomycotina, Ascomycotina,
Basidiomycotina , and  Deuteromycotina with special reference to
Physarum,  Peronospora ,Mucor,  Neurospora, Polyporus,  and

Colletotrichum.

UNIT-III
Bryophyta : General characters, Distribution, morphology; reproduction

.and classification.

General account of Marchantiales, Jungermaniales, Anthocerotales,
Sphagnales , Funariales and Polytrichales with special reference to

Plagiochasma, Porella, Notothylas, Sphagnum, Funaria and Polytrichum.
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UNIT-1V

Economic importance of algae: especially in industries, food, fodder,

biofertilizers and algal blooms, biofuels. Isolation and culture of algae.

Economic importance of Fungi : Fungi in industries , in medicines , as
food and as biocontrol agents, Poisonous fungi. Fungal diseases in plants

and animals including humans, Mushroom cultivation.

Heterothallism, heterokaryosis, parasexuality, sex hormones and phylogeny

of fungi.

Economic and ecological importance of bryophytes (Role of bryophytes

in succession).

Suggested practical exercises:

Morphological study of representative members of algae, fungi and
bryophytes present in your locality in their natural habitat with special
reference to:

Algae: Microcystis, scytonema, Spirulina, Dunaliella, Spirogyra,
Pediastrum, Hydrodictyon, Ulva, Pithophora,Stigeoclonium, Drapanaldiopsis,
Closeridium, Botrydium,Cosmarium, Nitella, Pinnularia, Laminaria,
Gelidium and Batrachopermum.

Isolation and culture of algae.

Fungi: Peronospora, Albugo, Mucor, Pernospora, , Peziza, Morchella,
Agaricus , Polyporus, Drechslera, Penicillium, Aspergillus, , Fusarium and

Alternaria.

Bryophytes: Riccia, Marchantia, Plagiochasma, Pellia, Porella,
Anthoceros, Notothyllus, Funaria, Sphagnum, Andreaea and Polytrichum.
Field visit for morphological study of representative members of algae,

fungi and bryophytes present in your locality in natural habitat.
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