Subject Code : PSGT10
CORE COURSE X: STRUCTURAL AND FUNCTIONAL GENOMICS

UNIT -I

Structural and functional genomics- definition, historical prospective and
strategies. Genome Structure: genome sizes — microbial and organelle genome —
genome physical mapping and sequencing - tools in genome analysis;
Structural and functional annotations of genes and genomes. An overview of
genome projects : human, plant, animal and microbial genomes. Analysis of
Human Genome Map repositories: NCBI — Entrez Human genome map viewer,
OMIM - Online Mendelian Inheritance in Man. Practical uses of genome maps:
Locating genomic regions, Target identification, Arrangement of genes, SNP
diagnosis, Positional specific cloning,

UNIT -II

Protein conformation, Ramachandran plot and principle of protein folding.
protein structure databanks — internal and external co ordinate system-DNA
and Protein Data banks.

Protein structure determination — X ray crystallography, protein crystallization,
x ray diffraction. molecular replacement and direct method - atomic co
ordinates and electron density maps, analysis and correctness of structure.
Protein prediction by homology modeling — fold recognition — ab initio methods.

UNIT- III

Methods for comparison of 3D structures of protein. Conformational energy —
Molecular mechanisms and molecular dynamics. simulation of free energy
charges — force fields, mixed selection, Structure refinement and structure -
function relationship. sequence analysis of protein and nucleic acid -
restriction analysis, consensus sequences. Structural analysis and homology
modeling.

UNIT - IV

Microarray: protein and DNA, transcriptomics - applications and advantages.
Proteomics: DNA Polymorphisms as expressed in proteins; Proteomics tools —
2D gels, Mass spectroscopy, computational pattern — protein network and
pathways. Human genome project — Functional genomics, role in drug design
and personalized therapies.

UNIT- V

Landmarks of human genome: Morbid anatomy of genome comprising allelic
disorders, relation to oncogene, malformation syndrome, specific
susceptibility /resistance. maternal-fatal incompatibility, functional attributes
and other disorders associated with chromosomes 1-10, 11-22 and sex
chromosomes in humans.
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