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Core Course BOTUMCC 510: Genetics and Plant Breeding
(Credits: Theory-4)
THEORY
Lectures: 40
Unit 1: Mendelian genetics and its extension (5 lectures)
Mendelism: History; Principles of inheritance; Chromosome theory of inheritance; Autosomes
and sex chromosomes; Probability and pedigree analysis; Incomplete dominance and
codominance; Multiple alleles, Lethal alleles, Epistasis, Pleiotropy, Recessive and Dominant
traits, Penetrance and Expressivity, Numericals; Polygenic inheritance.
Unit 2: Extrachromosomal Inheritance (4 lectures)
Chloroplast mutation: Variegation in Four o’clock plant; Mitochondrial mutations in
yeast;Extra chromosomal inheritance in plant- Case studies.
Unit 3: Linkage, crossing over and chromosome mapping (5 lectures)
Linkage and crossing over-Cytological basis of crossing over; Recombination frequency, two
factor and three factor crosses; Interference and coincidence; Numericals based on gene
mapping; Sex Linkage.
Unit 4: Variation in chromosome number and structure (8 lectures)
Deletion, Duplication, Inversion, Translocation, Position effect, Euploidy and Aneuploidy
Unit 5: Gene mutations (6 lectures)
Types of mutations; Molecular basis of Mutations; Mutagens – physical and chemical (Base
analogs, deaminating, alkylating and intercalating agents); Detection of mutations: ClB
method.Role of Transposons in mutation.DNA repair mechanisms.
Unit 6: Fine structure of gene (6 lectures)
Classical vs molecular concepts of gene; Cis-Trans complementation test for functional allelism
Unit 6. Population and Evolutionary Genetics (6 lectures)
Allele frequencies, Genotype frequencies, Hardy-Weinberg Law, role of natural selection,
mutation, genetic drift. Genetic variation and Speciation.
Plant Breeding
Unit 1: Plant Breeding (2 lectures)
Introduction and objectives. Breeding systems: modes of reproduction in crop plants. Important
achievements and undesirable consequences of plant breeding.
Unit 2: Methods of crop improvement (5 lectures)
Introduction: Centres of origin and domestication of crop plants, plant genetic resources;
Acclimatization; Selection methods: For self pollinated, cross pollinated and vegetatively
propagated plants; Hybridization: For self, cross and vegetatively propagated plants – Procedure,
advantages and limitations.
Unit 3: Quantitative inheritance (4 lectures)
Concept, mechanism, examples of inheritance of Kernel colour in wheat, Skin colour in human
beings.Monogenic vs polygenic Inheritance.
Unit 4: Inbreeding depression and heterosis (3 lectures)
History, genetic basis of inbreeding depression and heterosis; Applications.
Unit 5: Crop improvement and breeding (5 lectures)
Role of mutations; Polyploidy; Distant hybridization and role of biotechnology in crop
improvement.

Suggested Readings
1. Gardner, E.J., Simmons, M.J., Snustad, D.P. (1991). Principles of Genetics, John Wiley & sons, India. 8th edition.
2. Snustad, D.P. and Simmons, M.J. (2010). Principles of Genetics, John Wiley & Sons Inc., India. 5th edition.
3. Klug, W.S., Cummings, M.R., Spencer, C.A. (2009). Concepts of Genetics. Benjamin
Cummings, U.S.A. 9th edition.
4. Griffiths, A.J.F., Wessler, S.R., Carroll, S.B., Doebley, J. (2010). Introduction to Genetic
Analysis. W. H. Freeman and Co., U.S.A. 10th edition.
5. Singh, B.D. (2005). Plant Breeding: Principles and Methods. Kalyani Publishers. 7th
edition.
6. Chaudhari, H.K. (1984). Elementary Principles of Plant Breeding. Oxford – IBH.
2ndedition.



Core Course BOTUMCC511: Plant Molecular Biology
THEORY (Credit :4)                                               THEORY : Lectures: 40
Unit 1: Bio molecules,Nucleic acids, and proteins: (4 lectures)
Historical perspectives and Types; RNA as genetic material, DNA as the carrier of genetic information (Griffith’s, Hershey & Chase, Avery, McLeod & McCarty, Fraenkel-Conrat’s experiment.
Unit 2. The Structures of Protein, DNA and RNA (8 lectures)
Proteins- Prinary and Secondary Structure, Types, and Bonding pattern.
RNA & DNA Structure: Primodial soup to Miescher to Watson and Crick- historic perspective, DNA structure, Salient features of Single & double helix, Types of RNA & DNA, Types of genetic material, denaturation and renaturation, cot curves; Organization of DNA- Prokaryotes, Viruses, Eukaryotes.
Organelle DNA-mitochondria and chloroplast.
The Nucleosome_Chromatin structure- Euchromatin, Heterochromatin- Constitutive and Facultative heterochromatin.
Unit 2:The replication of DNA (7 lectures)
Chemistry of DNA synthesis (Kornberg’s discovery); General principles – bidirectional, semiconservative and semi discontinuous replication, RNA priming; Various models of DNA replication, including rolling circle, θ (theta) mode of replication, replication of linear ds-DNA, replication of the 5’end of linear chromosome; Enzymes involved in DNA replication.
Unit 3: Central dogma and genetic code (2 lectures)
Key experiments establishing-The Central Dogma (Adaptor hypothesis and discovery of mRNA
template), Genetic code (deciphering & salient features)
Unit 4: Transcription (6 lectures)
Transcription in prokaryotes and eukaryotes. Principles of transcriptional regulation; Prokaryotes: Regulation of lactose metabolism and tryptophan synthesis in Gram negative bacteria/ cyanophyta Eukaryotes: transcription factors, heat shock proteins, steroids and peptide hormones; Gene silencing.
Unit 5: Processing and modification of RNA (4 lectures)
Split genes-concept of introns and exons, removal of introns, spliceosome machinery, splicing pathways, group I and group II intron splicing, alternative splicing eukaryotic mRNA processing(5’ cap, 3’ polyA tail); Ribozymes; RNA editing and mRNA transport.
Unit 6: Translation (6 lectures)
Ribosome structure and assembly, mRNA; Charging of tRNA, aminoacyl tRNA synthetases; Various steps in protein synthesis, proteins involved in initiation, elongation and termination of polypeptides; Fidelity of translation; Inhibitors of protein synthesis; Post-translationalmodifications of proteins.
Unit 7: Lipids and fatty Acid (3 lectures): Types, Structure , Synthesis and Function as molecular marker

Suggested Readings
1. Watson J.D., Baker, T.A., Bell, S.P., Gann, A., Levine, M., Losick, R. (2007). Molecular
Biology of the Gene, Pearson Benjamin Cummings, CSHL Press, New York, U.S.A. 6th edition.
2. Snustad, D.P. and Simmons, M.J. (2010). Principles of Genetics. John Wiley and Sons Inc.,
U.S.A. 5th edition.
3. Klug, W.S., Cummings, M.R., Spencer, C.A. (2009). Concepts of Genetics. Benjamin
Cummings. U.S.A. 9th edition.
4. Russell, P. J. (2010). i-Genetics- A Molecular Approach. Benjamin Cummings, U.S.A. 3rd
edition.
5. Griffiths, A.J.F., Wessler, S.R., Carroll, S.B., Doebley, J. (2010). Introduction to Genetic
Analysis. W. H. Freeman and Co., U.S.A. 10th edition.

Core Course BOTUMCC 512: Genetics and Plant Breeding
(Credits: Practical-4)

PRACTICAL
1. Mitosis and Meiosis through temporary squash preparation from Onion, Lens, Trigonella, Aloe, Rheo, 
2. Mendel’s laws through seed ratios. Laboratory exercises in probability and chi-square.
3. Incomplete dominance and gene interaction through seed ratios (9:7, 9:6:1, 13:3, 15:1, 12:3:1,
9:3:4).
4. Chromosome mapping using point test cross data.
5. Breeding techniques, hybridization, Study of polyploidy and  aneuploidy in Plant: Digital demonstration (Identification)

Molecular biology Practical
1. Preparation of Culture medium (bacteria, Fungi, Algae) and raising Culture
2. DNA estimation by diphenylamine reagent/UV Spectrophotometry.
3. Isolation of genomic DNA from Plant/Cyanophyta (Virtual and Hands on)
4. Study of structures of prokaryotic RNA polymerase and eukaryotic RNA polymerase II through photographs.
5. Study of the following through photographs: Assembly of Spliceosome machinery; Splicing
mechanism in group I & group II introns; Ribozyme and Alternative splicing.



Discipline Specific Elective :BOTUDSE 501-Algal Biotechnology
(Credit: 4)
THEORY
UNIT I- Introduction to algal biotechnology: Resource potential of algae; commercial utility of algae. Algae as a source of food and feed; Algae as a source of pigments, fine chemicals, fuel and bio-fertilizers. Distribution of economically important algae in India.
 UNIT II- Uses of the following algae: Spirulina, Dunaliella, Haematococcus, Chlorella, Scenedesmus, Botryococcus, Porphyridium, Hypnea. Gracilaria, Gelidium, Gelidiella, Kappaphycus, Grateloupia, Sargassum, Turbinaria, Cystoseira, Laminaria, Macrocystis, Porphyra, Caulerpa and Ulva.
 UNIT III- Algal production systems: Strain selection; Algal growth curve; Culture media; indoor cultivation methods and scaling up. Measurement of algal growth. Large-scale cultivation of algae. Evaporation and uniform dispersal of nutrients; Harvesting algae. Drying.
 UNIT IV- Chemical composition: protein, amino acids, lipids, waxes, glycerol, vitamins, pigments, chlorophyll, carotenoids and phycobiliproteins. Algal immobilization and its applications; Blue-green algal bio-fertilizer: Method of preparation, application and its advantages over inorganic fertilizers. Liquid seaweed fertilizer: Method of preparation and application. Biodiesel from algae: algae producing biodiesel; Advantages over other sources of biodiesel; Cultivation and extraction Phycoremediation. Role of algae in nanobiotechnology. 
UNIT V -Algal control: Methods of control of algae; Algicides-preparation and Application; ultrasonic sound producing devices to control algae. Algal culture collection centers in India and abroad and their importance; Centers pursuing algal research in India and their field of interest.
Suggested Reading:
1.  BARSANTI, LAURA AND PAOLO GUALTIERI 2005 Algae-Anatomy, Biochemistry and Biotechnology. Taylor & Francis, London, New York. 
2. BECKER, E.W. 1994 Microalgae-Biotechnology and microbiology. University Press. Cambridge 
3. 3. TRIVEDI, P.C. 2001 Algal Biotechnology. Pointer publishers, Jaipur, India. VENKATARAMAN, L.V. AND E.W. BECKER 1985. Biotechnology and Utilization of Algae – The Indian Experience. Dept. Science and Technology, New Delhi and Central Food Research Institute, Mysore, India.
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