Lecture 2. Structural genomics. Human genome.

Learning outcomes:

1. Give the definition to the following terms: "gene", "genotype", “"genome"”, "
"genomics".

2. Characterize the differences between structural and functional genomics, give the definitions.
3. Describe the history of the Human Genome Project. What is the meaning of this project?

4. Analyze the applications of the results of this project in medicine and farmacy, their future
perspectives.

5. Briefly describe the structure of human genome.

genetics" and

The gene is the hereditary factor carrying the information about specific trait or function of the
organism and it is the structural and functional unit of heredity. The genotype is only the set of
genes of living organism. Genetics is the science about the regularities of heredity and
changeability. Genomics is an interdisciplinary field of biology focusing on the structure,
function, evolution, mapping, and editing of genomes. A genome is an organism's complete set
of DNA, including all of its genes and intergenic regions called “spacers”. In contrast to
genetics, which refers to the study of individual genes and their roles in inheritance, genomics
aims at the collective characterization and quantification of all of an organism's genes, their
interrelations and influence on the organism. Structural genomics seeks to describe the 3-
dimensional structure of every protein encoded by a given genome. Functional genomics is a
field of molecular biology that attempts to make use of the vast wealth of data produced by
genomic projects (such as genome sequencing projects) to describe gene (and protein)
functions and interactions. Functional genomics focuses on the dynamic aspects such as gene
transcription, translation and protein—protein interactions, as opposed to the static aspects of
the genomic information such as DNA sequence or structures.

The Human Genome Project (HGP) started in 1990 and finished in 2003. As the result of this
project it was found that the human genome contains 3.2 billion of base pairs and approximately
25-30 thousands of protein-coding genes on 46 chromosomes of nuclear DNA. The genome of
human mitochondrial DNA contains only 16.5 thousands of base pairs and only several specific
genes.

The questions for self - control:

1. What are the gene, the genotype, the genome, the genetics and the genomics?

2. What are the structural and functional genomics, what is the difference between them?
3. The history and medico-biological meaning of Human Genome Project.

4. What is the human genome, what is its structure and which components it contains?
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