Core VIII Semester IV
Basic Molecular Biology
Course Objectives

e To understand the Historical perspective of DNA and DNA as the carrier of genetic
information.

e To learn the Organization and structure of DNA and RNA in pro-and eukaryotes.

e To understand the structure and function organellar and nuclear genomes.

e To understand the General principles of replication and the relationship with genetic
code.

e To study about Processing and modification of RNA in prokaryotes and eukaryotes
for translation.

Course Outcomes:

On completion of the course the students shall

e Be able to describe Organization and structure and replication of DNA and RNA.

e Have theoretical and practical knowledge the prokaryotic and eukaryotic nucleic
acids.

e Have a clear understanding on the structure and function of organellar genome.

e Understand the processes of bidirectional, semi-conservative and semi discontinuous
mode of replication and the importance of the genetic code.

e Have ability to understand the mechanism of translation in prokaryotes and
eukaryotes.

Unit- It

Learning Outcomes: Students will gain knowledge about historical perspective and
experimental proof of nucleic acids as genetic material.

Nucleic acids: Carriers of genetic information: Historical perspective; DNA as the carrier of
genetic information (Griffith’s, Hershey &amp; Chase, Avery, McLeod; McCarty), Types of
genetic material, denaturation and renaturation, cot curves. Organization of DNA and
structure of RNA- Prokaryotes, Viruses, Eukaryotes, Fraenkel-Conrat’s experiment.
Organelle DNA - mitochondria and chloroplast DNA. The Nucleosome — Chromatin
structure - Euchromatin, Heterochromatin- Constitutive and Facultative heterochromatin.

Unit-II:

Learning Outcomes: This is to gain knowledge about general principles and mechanism of
replication of DNA and RNA processing

The replication of DNA: Chemistry of DNA synthesis (Kornberg’s discovery); General
principles—bidirectional, semi-conservative and semi-discontinuous replication, RNA
priming; Various models of DNA replication, including rolling circle, 6 (theta) mode of
replication, replication of linear ds-DNA, replication of the 5’ end of linear chromosome;
Enzymes involved in DNA replication. Central dogma and genetic code: Key experiments



establishing-The Central Dogma (Adaptor hypothesis and discovery of mRNA template),
Genetic code (deciphering &amp; salient features).

Unit-III:

Learning Outcomes: This is to learn the Mechanism of Transcription and transcriptional
regulation in Prokaryotes and Eukaryotes

Mechanism of Transcription: Transcription in prokaryotes and eukaryotes;

Regulation of transcription in prokaryotes and eukaryotes: Principles of
transcriptional

Regulation; Prokaryotes: Operon concept- Regulation of lactose metabolism and
tryptophan synthesis in E. coli. Eukaryotes: transcription factors, heat shock proteins,
steroids and peptide hormones; Gene silencing

Processing and modification of RNA: Split genes-concept of introns and exons,
removal of introns, spliceosome machinery, splicing pathways, group I &amp; group
I intron splicing, alternative splicing eukaryotic mRNA processing (5’ cap, 3’ polyA
tail); Ribozymes, exon shuffling; RNA editing and mRNA transport.

Unit-IV:

Learning Outcomes: Students will gain knowledge on Mechanism of Translation and
Translation regulation in Prokaryotes and Eukaryotes.

Translation (Prokaryotes and eukaryotes): Ribosome structure and assembly; 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-translational modifications of proteins.

Practical:
1. Preparation of LB medium and raising E. coli.
2. Isolation of genomic DNA from suitable plant material.
3. RNA estimation by orcinol method.
4. DNA estimation by diphenylamine reagent/UV Spectrophotometry.
5. Photographs establishing nucleic acid as genetic material (Messelson and Stahl’s,
Avery et al, Griffith’s, Hershey & Chase’s and Fraenkel & Conrat’s experiments)
6. Study of Barr body from buccal smear preparation.
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