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Principles of DNA Principles of DNA 

Amplification & Sequencing.Amplification & Sequencing.



DNA DNA AmplificationAmplification
11-- by by CloningCloning



DNA AmplificationDNA Amplification
22-- by PCRby PCR

�� How to amplify DNA by How to amplify DNA by PCRPCR??
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MODERN DNA SEQUENCINGMODERN DNA SEQUENCING

�� ““SequencingSequencing”” means finding the order of means finding the order of 
nucleotides on a piece  of DNAnucleotides on a piece  of DNA ..

�� Nucleotide orderNucleotide order determines Amino acid determines Amino acid 
order, and by extension, order, and by extension, proteinprotein structure structure 
and function (proteomics)and function (proteomics)

�� An An alteration in a DNA sequencealteration in a DNA sequence can lead can lead 
to an altered or to an altered or non functionalnon functional protein, protein, 
and hence to a  harmful effect in a plant or and hence to a  harmful effect in a plant or 
animalanimal





Methods of DNA SequencingMethods of DNA Sequencing

Sanger MethodSanger Method

DNA sequencing byDNA sequencing by

enzymatic synthesisenzymatic synthesis

Nobel Prize 1958, Nobel Prize 1958, seq.ofseq.of insulininsulin

Nobel Prize 1980, DNA seq.Nobel Prize 1980, DNA seq.

MaxamMaxam––Gilbert MethodGilbert Method

DNA sequencing byDNA sequencing by

chemical degradationchemical degradation

Nobel Prize 1980, DNA Nobel Prize 1980, DNA 

sequencesequence

Modern sequencing equipment uses the principles Modern sequencing equipment uses the principles 

of theof the Sanger techniqueSanger technique



The Sanger TechniqueThe Sanger Technique

�� Uses Uses dideoxynucleotidesdideoxynucleotides ((ddATPddATP, , ddGTPddGTP, , 

ddCTPddCTP, , ddTTPddTTP))

�� Because they lack Because they lack 

the the ––OH, replication stops.OH, replication stops.
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DNA polymerase (5' -> 3' polymerase)(3' -> 5' exonuclease)

�� Direction of replicationDirection of replication 5`5`→→ 3`3`

�� DNA hasDNA has proofreadingproofreading









Recently, the reaction in one Recently, the reaction in one 

tube using fluorescent dyetube using fluorescent dye……....





















Series of pieces Series of pieces 

of DNA of of DNA of 

different different 

lengths each lengths each 

labelledlabelled with a with a 

fluorescent dyefluorescent dye



When voltage applied, 
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When voltage applied, 

strands separate by size 

in capillary, smallest go 

through first



When voltage applied, When voltage applied, 

strands separate by size strands separate by size 

in capillary, smallest go in capillary, smallest go 

through firstthrough first



Capillary/Capillary/iesies

CCD CameraCCD Camera

BufferBuffer
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DNA sequencing: ImportanceDNA sequencing: Importance

�� Location of genes.Location of genes.

�� Location of coding region.Location of coding region.

�� Location of promoters, start Location of promoters, start codonscodons and and 

terminators.terminators.

�� The nature and distribution of specific DNA The nature and distribution of specific DNA 

sequences such as: sequences such as: 

�� STRSTRss ((SShort hort TTandem andem RRepeats). epeats). 

�� VNTRVNTR ((VVariable ariable NNumber of umber of TTandem andem RRepeats) epeats) 

�� SNPSNP ((SSingle ingle NNucleotide ucleotide PPolymorphism)olymorphism)



�� SNPSNP analysis, uses for analysis, uses for 

mapping purposes; and mapping purposes; and 

heterozygote detection.heterozygote detection.

DNA sequencing: ImportanceDNA sequencing: Importance

Homozygous    Heterozygous    Homozygous Homozygous    Heterozygous    Homozygous 



�� SNPsSNPs account for about 90% of all human genetic account for about 90% of all human genetic 
variation and are believed to occur every 100 to 300 variation and are believed to occur every 100 to 300 
bases along the 3bases along the 3--billionbillion--base human genome.base human genome.

�� Approximately 5 million of the ~10 million human Approximately 5 million of the ~10 million human SNPsSNPs
have been catalogued.have been catalogued.

�� SNPsSNPs may occur in may occur in exonsexons (coding regions), (coding regions), intronsintrons (non (non 
coding regions between coding regions between exonsexons) and ) and intergenicintergenic regions regions 
(regions between genes).(regions between genes).

�� SNPsSNPs may lead to coding or amino acid sequence may lead to coding or amino acid sequence 
changes (nonchanges (non--synonymous) or they may leave the synonymous) or they may leave the 
sequence unchanged (synonymoussequence unchanged (synonymous))



DNA sequencing: ImportanceDNA sequencing: Importance

Types of MutationsTypes of Mutations



�� Gene and protein.Gene and protein.

�� FunctionFunction

�� StructureStructure

�� EvolutionEvolution

�� GenomeGenome--based diseasesbased diseases--

�� Genetic disorders Genetic disorders 

�� Genetic predispositions to infectionGenetic predispositions to infection

�� DiagnosticsDiagnostics

�� TherapiesTherapies

DNA sequencing: ImportanceDNA sequencing: Importance




