FACIHILOIT WI'T'II HOTICIH IN(ILOGY AS avialol.
4tr'sEMBSTER
BTC 42232: Molecular Biology
CREDITS: THBOIIY . 4, 'lRACTICAL - 2
MAXIMUM MARKS: 100, MINIMUM MAILKS: 36
' Course Learnirrg Ob.iective: ainr o1'this course is to understand inlormatiorr flow at
molecular level, appreciate the fr'mr,ctioris of DNA, RNA and protein and liow these
regu late d ifferent biological processes.

- Course outcome: A student Will be able to;

of DNA, mutation and repair.

of expressiou.

regulation.

UNIT-I 15 hours
DNA as genetic material (Griffith, Avery-MacLeod-McCarty and Hershey and Chase
experiments), RNA as genetic material (Fraenl<el Conrat experirnent). DNA structure -
f.eatures of double helix, forms of DNA (A, B, Z,||). Forces stabilizirrg DNA. DNA
topology, Genorne and C-value paradox, Genome complexity (Cot curve, repetitive, non-
repetitive sequences). Organization of prol<aryotic and eukaryotic genomes.

UNIT - Il 15 hours
DNA Relication in prolcaryotes, rrodes of replication (semi-cor-rservative. conservative,
dispersive. coutinuoLts, discontinuous and bi-directional replicatiorr), origirr of replication
(prokaryotic and eul<aryotic), Enzynres arrd proteins involved: DNA polyrlerases, helicases,
topoisomerase and ligase, proof readirrg, leadirrg and lagging strand syrrthesis. Rolling circle
replication ()"and MI3). Errd ieplication of linear DNA (telomerase). DNA Mutations: Base
substitt-ttion, rrlisseuse, non sense, deletion, insertion, fiarne shift, silent). DNA darlage:
radiation, alkylation and oxidative. DNA repair: photo-reactivatior.r, base excision, nucleotide
excision, mismatch and recombinatiou repair.

UNIT - Il 15 hours
Transcriptiorr in prokaryotes: RNA polymerase, role of o factor, promoter, irritiation,

elongation and terminatiorr. Operon conoept; positive and negative regulation with relbrence



to lac and Iry operons' Eul<aryotic transcription: RNA polyrnerases, prornoters, prornoter

clearattce, enhancers, silencers, transcriptiorr factors/domains (ziuc finger ciomains, leucine

zippers, basic domains). Post-transcriptional processing - 5' cap formation, splicipg,

polyadenylation. Brief or.rtline of rRNA and tRNA processing. Inhibitors of transcriptiol.
UNIT - IV 15 hours

Protein translation machinery: ribosomes, rnRNA, tRNA, charging of tRNA, aminoacy!

tRNA synthetases, translation irritiation (prol<aryotes and eukaryotes).Cenetic cocle - its

salient {batures, Wobble hypothesis, reacling 1rames, rlechanism ol'elongation and

terminatiot in prol<aryotes and eukaryotes. Inhibitors of translation. Post-translational

rnod ifi catioris of proteins. Translation regu lation.

PRACTICALS (2 CREDITS:30 hours) Maximum Marks: s0, Minimum Mart<s: lg

1. i1solatiorr of genomic DNA fr'om bacterial cells.
Qualitative arralysis of DNA by agarose gelelectrophoresis.
Isolation of RNA from cells.

Quarrtitative estimation of RNA and DNA by spectrophotornetry.

a s~ WD

DNA deriaturation and renaturatiorr curves ancl calculation o{.Tm.

6. Lab visits/ Field trip/ sLrbject rour etc,
Suggested Reading:

l. cell and Molecular Biology: Concepts ancl Experiments, I(arp, G. Johl Wiley &
Sons. Inc.

2. The cell: A Molecular Approach. cooper, G.M. ancl Hausrnan, t{.E ASM press

3. The World of the Cell, Becker, W.M., I(leinsmith, L.J., l{arclirr. J. and Bertoni, G. P-
Benjarn in-Cumm ings Pub

4. Molecular Biology of the Gene, J watson, T Baker, S Bel[, A Gann, M Levine, R
Losick, Pearson

S. Lewins Genes X| J E. i(rebs, S T, I(ilpatricl<, E S. Colclstein Jones & Bartlett
Learning

6. Moleculal Cell Biology Harvey Lodish, Arnolcl Berk, Chris A. I(aiser Mopty I(rieger,
Anthony Bretsclrer, W || Freerlan & co

|.  MolecLrlar Biology, David Irreit.elcler, Narosa pLrblislrers.



