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1. DNA



Cutting and Pasting DNA

ÁCutting DNA

ÁRestriction endonuclease 

or restriction enzymes

ÁCellular protection 

mechanism for infected 

foreign DNA

ÁRecognition and cutting 

specific sites of DNA

ÅRecognition sites are usually 

palindromic

ïe.g. 5ô-GAATTC-3ô Restriction fragments



ÁPalindromes

eye

Madam , Iôm Adam

I love Tevol i

Race Car

EcoRI

SmaI

(Sticky end)

(Blunt end)
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(Recognition site)



Palindrome

ÁAD 79, Pompei

ÁñSator Arepo Tenet Opera Rotasò

S A iT O R

A R E P O

iTi E N E iT

O P E R A

R O iT A S



Separating mixtures of DNA fragments

ÁElectrophoresis
ÁGels
ÅAgarose : broad range of resolution

ÅPolyacrylamide : high resolution for smaller DNA

ÁMigration of DNA to the positive electrode under the electric 
current

ÁSeparation of DNA molecules by molecular weight and shape
ÅL = k 1/log10MW     for linear DNA

ÁStaining of DNA for visualization (Ethidium bromide, EtBr)



Pasting DNA

ÁDNA ligase

ÁJoins DNA by forming new phosphodiester bond

ÁRecombinant DNA

ÁDNA generated by joining DNA pieces from different 

sources



Hybridization Analysis

ÁHybridization

ÁForming double strand DNA by complementary base paring

ÁProcedure

ÅDenaturation: making ssDNA by heating

ÅHybridization with labeled ssDNA or ssRNA probe

ïRadioisotope labeling

ïFluorescence labeling

ÅDetection of hybridized products



Hybridization Analysis

ÁLocating a specific DNA 
sequence
ÁGel electrophoresis of 

restriction fragments

ÁBlotting on a membrane

ÁHybridization with labeled 
probe
ÅSynthetic oligonucleotides: 

chemically produced ssDNA

ÅDenatured natural DNA 
fragment

ÁDetection of the hybridized 
bands



2. DNA ᾋ



Making DNA in vitro

ÁDNA polymerase

ÁDenaturation of DNA

ÁPrimer binding

ÅRNA primer (within the 

cell)

ÅDNA primer

ÁDNA synthesis by DNA 

polymerase



Making DNA from an RNA template

ÁReverse transcriptase

ÁMaking complementary 

DNA (cDNA) 

ÁMade by RNA viruses

ÁImportant for 

expressing eukaryotic 

gene in bacteria

ÅNo intron after reverse 

transcription



Polymerase Chain Reaction (PCR)

ÁPCR

Á Invented by Kary Mullis (1983)

ÁAmplification of specific DNA sequence

ÁReaction mixture

ÅDNA template, 2 primers, DNA 

polymerase (heat-resistant), dNTPs

ÁReaction conditions

ÅDenaturation of DNA at 95oC

ÅPrimer annealing at 54oC

ÅDNA synthesis at 72oC



PCR

Á

Á DNA 

Á (2 ) 

Á DNA 

Á dNTPs

DNA 

(95oC)

(54oC)

DNA 

(72oC)

Á ē
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Reverse transcription and PCR
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PCR as a Detection Method

ÁMore sensitive than 
hybridization in detecting 
DNA

ÁDiagnosing disease
ÁTraditional method for 

diagnosis of infectious 
disease
ÅCulturing the pathogenic 

bacteria for identification

ÅTime consuming

ÁPCR-base detection
ÅFast and sensitive



3. DNA ˏ ŏ



Chain termination by ddNTP

ÁDideoxyNTP

ÁChain termination

ÁSanger (1977)



Chain Termination Sequencing


