Category II
B.Sc. Life Science with Botany as one of the Core Discipline

Course title & | Credits | Credit distribution of the | Eligibility criteria Pre-
Code course requisite of
Lecture | Tutorial | Practical/ the course
Practice (if any)
Genetics and | 04 2 0 2 10+2 from any | Nil
Molecular recognized Board with
Biology Biology

Learning Objective
To apprise students with the basic principles of Genetics and Molecular Biology and its
applications in living systems
Learning Outcome:
Students would be able to
¢ understand the fundamentals of Mendelian inheritance and non-Mendelian inheritance.
e describe the concepts of linkage and crossing over and their usage in
constructing genetic maps.
e gain knowledge about chromosomal aberrations and mutations.
e become familiar with structure and function of nucleic acids with reference to
replication, transcription and translation.
e understand the mechanisms of gene regulation

SYLLABUS OF DSC-02

Unit 1: Mendelian genetics and extrachromosomal inheritance 06 Hours
Mendel’s principles of inheritance; chromosomal theory of inheritance; incomplete dominance
and co-dominance; multiple allelism; lethal alleles (dominant and recessive lethals); deviations
of Mendelian dihybrid ratio (Epistatic interactions-Dominant, Recessive, Duplicate Dominant,
Duplicate Recessive, Duplicate Gene Interaction, Dominant - Recessive); polygenic
inheritance; numericals based on above; extrachromosomal inheritance (Chloroplast
Inheritance: Variegation in Four O clock plant; Mitochondrial inheritance: petite mutants in
yeast); Maternal effect (shell coiling in snails).

Unit 2: Structure & Function of the gene 02 Hours
Classical and molecular concept of gene - Benzer’s cis-trans complementation analyses & fine
map of rll locus in phage. Central Dogma.

Unit 3: Linkage, crossing over and chromosome mapping 03 Hours
Discovery; linkage and crossing over; recombination frequency: two factor crosses; sex linkage
(eye color in Drosophila; colour blindness and haemophilia in humans).

Unit 4: Variation in chromosome number and structure 03 Hours
Haploidy, polyploidy, autopolyploidy (examples: banana, watermelon), allopolyploidy
(ancestry of wheat) and aneuploidy (Down’s, Turner’s and Klinefelter’s syndromes); Deletion;
Duplication (Bar eye in Drosophila); Inversion (paracentric and pericentric); Translocation
(Rhoeo, Oenothera,; Robertsonian translocation, Familial Down Syndrome and cancer).
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Unit 5: DNA structure and replication 03 Hours
Discovery of DNA; Watson and Crick model of DNA structure; semiconservative replication
(Meselson & Stahl’s experiment); DNA replication mechanism in E. coli (semi-discontinuous
mode and Y-fork).

Unit 6: Mutations 03 Hours
History; mutation types with examples [spontaneous and induced; somatic and germinal;
biochemical mutations; point mutations (base substitutions): transition and transversion;
deletion and frameshift mutations), missense and nonsense mutations]; Molecular basis of
mutation; Mutagens - physical (UV and X-rays), chemical mutagens [Base analogues,
deaminating, alkylating and intercalating agents] and Transposons.

Unit 7: Gene expression 06 Hours
Genetic code; Structure and types of RNA; Transcription and Translation in Prokaryotes;
Transcription, RNA processing and Translation in Eukaryotes.

Unit 8: Regulation of gene expression: Prokaryotes 04 Hours
Inducible and repressible systems, negative and positive control of lactose operon and
tryptophan operon. Eukaryotes - Transcriptional gene silencing - Role of chromatin, DNA
methylation, histone modifications; cis-acting elements (promoters & enhancers/silencers),
trans-acting factors; Post-transcriptional gene regulation (RNA interference/ PTGS), role of
small RNAs, Epigenetics.

Practicals:

1. To study mitosis in Allium cepa through squash preparation of root tips. 04 Hours

2. To study meiosis in Allium cepa through smear preparation of anthers. 08 Hours

3. To study incomplete dominance and deviations of Mendelian dihybrid ratio
(12:3:1, 9:3:4, 9:7, 15:1, 13:3) through seed samples. 08 Hours

a) Human Genetics b) Study of autosomal & sex-linked dominant & recessive
inheritance through pedigree analyses. ¢) n ABO blood group testing using kits, d) To study

the syndromes (Down’s, Klinefelter’s, and Turner’s) through karyotypes 08 Hours

4. To study chromosomal aberrations: reciprocal translocation through squash
preparations of Rhoeo anthers. Complex translocation ring, quadrivalents, lagging

chromosomes, dicentric/inversion bridge through permanent slides. 08 Hours
5. To prepare LB medium, inoculate and maintain (spread plate, streak plate, pour
plate & serial dilution methods) E. coli cultures. 08 Hours
6. To isolate genomic DNA from cauliflower and E.coli. Visualise using agarose gel
electrophoresis. 08 Hours
7. To estimate DNA by diphenylamine method. 04 Hours
Suggested Readings:
1. Gardner, E.J., Simmons, M.J., Snustad, D.P. (1991). Principles of Genetics, 8th

edition. New Delhi, Delhi: John Wiley & sons.

2. Griffiths, A.J.F., Wessler, S.R., Carroll, S.B., Doebley, J. (2020). Introduction to
Genetic Analysis, 12" edition. New York, NY: W.H. Freeman and Co.

3. Klug, W.S., Cummings, M.R., Spencer, C.A. (2020). Concepts of Genetics, 12"
edition. San Francisco, California: Benjamin Cummings.
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Additional Resources:

1. Russell, P. J. (2010). Genetics- A Molecular Approach. 3™ Edition. Benjamin
Cummings
2. Snustad, D.P., Simmons, M.J. (2016). Principles of Genetics, 7" Edition. New

Delhi, Delhi: John Wiley & sons
3. Pierce, B. A. (2020). Genetics: A Conceptual Approach Seventh Edition,
Macmillan

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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