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SEMESTER |

CORE COURSE: BIOTECHNOLOGY
PAPER BT-1.1 CELL BIOLOGY AND GENETICS
(Credits: Theory-4, Practicals-2)

THEORY
TOTAL HOURS ALLOTTED -60

General Introduction of cell biology: Historical perspectives, the Cell Theory, Ultra
structure of plant and Animal cell. Different types of cells (plant and Animal). Bone,
Muscle and nerve cell structures and functions in brief. (7hrs)

Ultra structure of cell organelles: Cell wall, Plasma membrane, Mitochondria,
Chloroplast, Ribosomes, Golgi complex, Endoplasmic reticulum. Nucleus, Lysosomes.
Peroxisomes, Vacuole. Cytosol and Cytoskeletal structures. (8hrs)

Chromosomes: Discovery Morphology and structural organization: number, size and

types, Chromosomal morphology and classification, fine structure and models,

heterochromatin and euchromatin, giant chromosomes (Salivary gland and Lampbrush)
(4 hrs)

Cell Division & Motility: Cell cycle, mitosis and meiosis, mitotic apparatus, centrioles,
spindles, cell plate formation, cell synchrony and significance. Amoeboid, flagella and
ciliary motility, Spermatogenesis and Oogenesis. (7 hrs)

Cell senescence and cell-Recognization & programmed cell death: Special
characteristics of vision cells (Rods and cone), Cell-Cell interaction, cancerous cells, cell-
recognization and cell-rejection. (4 hrs)

General Introduction of Genetics: History and scope of genetics, Mendel's Laws of
heredity, Mono and di-hybrid crosses, Test-cross, Incomplete dominance and Simple
problems. (5 hrs)

Interaction of Genes

Supplementary facto: Comb pattern in fowls

Complementary genes: Flower colour in sweet peas.

Multiple factor: Skin colour in human beings.

Epistasis: Plumage colour in poultry

Multiple allelism: Blood groups in human beings (6hrs)

P00 o

Sex Determination in Plants and Animals: Concept of allosomes and autosomes, XX-
XY, XX-XO, ZW-ZZ. ZO-ZZ types Environmental factors affecting sex determination.
Extra Chromosomal Inheritance-Plastid inheritance in Mirabilis, Petite characters in
yeast and Kappa particles in paramecium. (6hrs)



9. Linkage and crossing over: Coupling and repulsion hypothesis, Linkage in maize and
Drosophila, Mechanism of crossing over and its importance. Mutations-Spontaneous and

1

induced, physical and chemical mutagens, Induced mutations in plants, animals
microbes for economic benefit. evolutionary significance (8hrs)

0. Chromosomal Variations: Structural and numerical aberrations, Autosomal
allosomal disorders. Chromosomal evolution in wheat and drosophila (5hrs)

PRACTICAL- BT-1.2 CELL BIOLOGY AND GENETICS

1.

1
1

BOo®No o s e

Study of fixatives and stains: Preparation of formaldehyde (4-10%), Alcohol (70%),

and

and

Buoin’s fixatives, Carnoy’s solution, Borox carmine (alcoholic), Eosin (alcoholic), Iron
(Haemotoxylin). Leishman’s Stain, Ringer’s Solution, PAS stain, Acetocarmine, Aceto-

orcein, Schiff’s reagent (Feulgen), Giemsa’s stain.
Squash preparation of onion root tips to study stages of mitosis.
Squash preparation of grasshopper testes and flower buds to study stages of meiosis.
Squash preparation to study salivary gland chromosomes (chaironomous larvae)
Cell counting methods: Heamocytometer and other aids.
Micrometry
Buccal epithelial smear and Barr body.
Mitochondrial staining
Extraction of cellular materials in saline buffers, solvents and precipitation.
0 Demonstration of laws of inheritance by using colour beads
a. Laws of segregation
b. Laws of independent assortment.
c. Solve genetic problems
1. Study of different types cells using slides
2. Spotters based on theory paper
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Tamarin, R.H, (2000): Principles of genetics, 6th Edn. WMC Brown Publication. London.
Snustad, P.D, Simmons, M.J 2000: Principles of genetics 2nd Edn. John Wiley and sons,
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Strickberger, M.W (2000): Genetics Prentice - Hall of India private limited, New Delhi.
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SEMESTER 11

CORE COURSE: BIOTECHNOLOGY
PAPER BT-2.1 BIOMOLECULES AND BIOCHEMICAL TECHNIQUES
(Credits: Theory-4, Practicals-2)
THEORY
TOTAL HOURS ALLOTTED-60

1. Introduction: Structure and properties of water, pH, biological buffer system, Henderson Hassel
Balch equation. Indicators and Isotopes (4hrs)

2. Carbohydrates: Classification, Physicochemical properties of important Monosaccharide’s.
Disaccharides and polysaccharides chemical reactions of carbohydrates. Derivatives of
carbohydrates (8hrs)

3. Proteins: Classification. Structure. Properties of amino acids. Biological functions of
proteins. Primary, secondary. Tertiary and quaternary structures. Structural importance of
Glycoprotein, Myoglobin, hemoglobin. (8hry)

4. Lipids: Classification. Properties and Functions of fatty acids. Important Properties and
Functions of Neutral. Glyco, Phospholipids, and Cholesterol. (6hrs)

5. Enzymes: Classification, Properties, purification of enzymes, factors influencing enzyme-
catalyzed reactions, induced fit theory and Lock & Key enzyme machismo, Industrial
applications of enzymes. (6hrs)

6. Nucleic acids: Structure and properties of Nucleoside, Nucleotides, Watson and crick DNA

model (4hrs)
7. Vitamins: Dietary sources and functions of water soluble and fat-soluble vitamins.
(4hrs)
8. Hormones: Chemistry and functions of pituitary and gonadal hormones. (4hrs)

9. Bioenergetics: Concept of free energy transformations. Redox potentials. Regulation of
Glycolysis, Krebs cycle and Electron Transport system. (6hrs)

10. Analytical techniques (Principles & Applications):
a) Microscopy - Compound, phase contrast and electron microscope SEM and TEM.
b) Colorimeter and UV- visible spectrophotometer
c) Centrifugation (Ultra and Density Gradient)
d) Electrophoresis (Agarose and SDS-PAGE)
e) Chromatography (Paper, TLC, HPLC). (10 hrs)



PRACTICAL BT 2.2-BIOMOLECULES AND BIOCHEMICAL TECHNIQUES

1. Preparation of solutions (percent, Molarity, Molality and Normality). Measurement of pH
and Buffers.

2. Qualitative analysis of carbohydrate, amino acids, proteins, and lipids.

3. Paper chromatography of amino acids and sugars.

4. Qualitative analysis of body fluids such as blood and urine.

5. Assay of amylase activity. Effect of pH and temperature

6. Estimation of protein using colorimeter

7. Colorimetric estimation of blood sugar

8. Estimation of total and reducing sugar

9. Osmotic hemolysis in blood cells

10. Estimation of amino acids

11. Estimation of creatinine in urine sample.

12. Testing of acid phosphatase (potato) and alkaline phosphatase (milk) activity.

13. Demonstration of catalase activity.

14. Study of analytical instruments.
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