Zoology Course 3.02

CELL BIOLOGY AND INSTRUMENTATION

3 CREDITS

Objectives

To study various cell organelles.

To understand the importance of water and buffers.

To get a basic knowledge of the working and application of various instruments used in
biological studies.

UNIT I: CELL BIOLOGY (15 Lectures)

Plasma membrane: Structure, composition and functions, fluid mosaic model,
membrane fluidity, permeability, membrane transport- passive diffusion, facilitated
transport , active transport, exocytosis and endocytosis.

Endoplasmic Reticulum: Structure, types and functions of ER

Golgi complex: Structure and functions.

Lysosome : Primary and secondary lysosomes. Structure and functions.
Mitochondria: Structure and functions.

Nucleus and Nucleolus: Structure of nucleus and nucleolus, types of chromatin,
Polytene and Lampbrush chromosomes.

UNIT II: WATER, pH, BUFFERS (15 Lectures)

Chemical bonds: Covalent bonds - Single, Coordinate, Multiple, Polar and Nonpolar ,
Peptide, Disulphide and Glycosidic bonds.

Non covalent bonds: lonic or Electrostatic, Hydrogen bonds, Hydrophobic interactions,
Van der Waal’s interactions.
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e Water: Molecular structure of water, Tetrahedral geometry , Hydrogen bond, and
flickering, clusters, macromolecular association.

e Physical and chemical properties of water: Density, Specific heat, Heat of
Vaporization, Heat of Fusion, Surface tension, Hydrogen bond with solutes, interaction
with nonpolar compounds, Water as a reactant and interaction with charged solutes.

e lonization of Water: Ky ion product of water, pH, pH scale, Dissociation of weak acid
and weak base, pKa , Henderson Hasselbalch equation.

e Titration curve of weak acid.
e Buffers of biological systems.
UNIT Illl: INSTRUMENTATION / TOOLS AND TECHNIQUES OF BIOLOGY

(15 lectures)

e Principle and uses of some common instruments: Autoclave, Centrifuge, Balance.

e  Principle and working of pH meter

e Principle, working and applications of Spectrophotometer and colorimeter: Beer-Lambert’s law
and selection of filters.

e Chromatography:- Principle and applications- i) Paper ii) Thin Layer iii) lon exchange iv) Gas v)
Adsorption

e Electrophoresis: - Principle and applications - Agarose and SDS-Polyacrylamide

e Principles of different types of microscopes: a) Simple b) Compound c) Phase contrast d)
Electron e) Fluorescence f) Confocal.

54



REFERENCES:

1. Parasitology — K.D.Chatterjee, Chatterjee Medical publication, Kolkatta.

2. Atextbook of parasitology - S.K.Kochhar

3. Medical parasitology- M.C.Dey and T.K.Dey, Allied agency Kolkatta.

4. Animal parasitism — Clark P.R.

5. Public health & sanitization Part | & Il : The all India Institute of localselfgovernment,
SthanikrajBhavan, CD.BarfiwalaMarg, Andheri (w) :400058

6. Park’s textbook of preventive and social medicine, 7t" edition, K. Park, M/S

BanarsidasBhanot publishers, 1167, Premnagar, Jabalpur 482001.

7. Cells-Prescott, CBS publication.

8. Cell biology and genetics- C Starr & R Tggart, Wadsworth Pub.Co.

9. Principles of Biochemistry-Lehninger, Nelson, Cox 2" edition, CBS publication.

10. General biochemistry J.H. Weil, Wiley Eastern Ltd.

11. Instrumentation- William and Walker

12. Biological instrumentation & methodology , tools and techniques of biologyP.K.Bajpai, S
Chand publication

13. Bioinstrumentation — L Veerakumari, www.mjppublishers.com

14. Ultrastructural pathology of cell and matrix — Ghadially F.N., Third Edition Vol. 2,
Butterworth.

55



	PAPER I:  FUNDAMENTALS OF MICROBIOLOGY
	PRACTICALS
	FUNDAMENTALS OF MICROBIOLOGY
	PRACTICALS (1)
	APPLIED MICROBIOLOGY
	PAPER I:  FUNDAMENTALS OF MICROBIOLOGY (1)
	PRACTICALS (2)
	FUNDAMENTALS OF MICROBIOLOGY (1)
	PRACTICALS (3)
	APPLIED MICROBIOLOGY (1)
	Definition, Classification, Structures and Biological Role of:
	 Proteins - General structure and properties of amino acids. Brief outline of structure of protein and function.
	 Carbohydrates - Monosaccharides, oligosaccharides (Lactose, Sucrose, maltose, cellobiose) Polysaccharides (Starch, glycogen, peptidoglycan, cellulose)
	 Lipids storage and structural lipids.
	UNIT II : Study of Nucleic acids and gene    (15 Lectures)

