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DNA Amplification
2- by PCR

o How to amplify DNA by PCR?
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" MODERN DNA SEQUENCING

o “Sequencing” means finding the order of
nucleotides on a piece of DNA .

o Nucleotide order determines Amino acid
order, and by extension, protein structure
and function (proteomics)

o An alteration in a DNA sequence can lead
to an altered or non functional protein,
and hence to a harmful effect in a plant or
animal
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Methods of DNA Sequencing

Sanger Method Maxam-Gilbert Method
DNA sequencing by DNA sequencing by
enzymatic synthesis chemical degradation

Nobel Prize 1958, seq.of insulin | | Nobel Prize 1980, DNA
Nobel Prize 1980, DNA seq. sequence

Modern sequencing equipment uses the principles
of the Sanger technique




. The Sanger Technique
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Termination during Replication
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Recently, the reaction in one
tube using fluorescent dye.....
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When voltage applied,
strands separate by size

In capillary, smallest go
through first
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DNA sequencing: Importance

Location of genes.
Location of coding region.

Location of promoters, start codons and
terminators.

The nature and distribution of specific DNA
sequences such as:

o STRs (Short Tandem Repeats).
o VNTR (Variable Number of Tandem Repeats)
o SNP (Single Nucleotide Polymorphism)




@ -  DNA sequencing: Importance

Polymorphism
"Paly” many "marphe” farm
SNP analysis, uses for
mapping purposes; and

heterozygote detection.
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n E B General T
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> SNPs account for about 90% of all human genetic
variation and are believed to occur every 100 to 300
bases along the 3-billion-base human genome.

> Approximately 5 million of the ~10 million human SNPs
have been catalogued.

o SNPs may occur in exons (coding regions), introns (non
coding regions between exons) and intergenic regions
(regions between genes).

_ SNPs may lead to coding or amino acid sequence
changes (non-synonymous) or they may leave the
sequence unchanged (synonymous)




DNA sequencing: Importance
Types of Mutations

Common Sequence

Variations

Chromosome
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Translocations Deletions



&'~  DNA sequencing: Importance

_ Gene and protein.
> Function
o Structure
> Evolution

_ Genome-based diseases-
» Genetic disorders
o Genetic predispositions to infection
> Diagnostics
o Therapies







