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PCR (Polymerase Chain Reaction), the enzymatic process of replicating a 

particular DNA sequence over and over through a precise thermal cycling 

pattern which allows for the analyzation of a previously unusable 

sample. The product of the PCR process, referred to as an 'amplicon', is now 

of ample quantity to be measured by other techniques.

PCR reaction is obtained by mixing multiple components in an effort to 

reach the desired concentration and volume of these particular 

components. In recent years the development of pre-mixed commercial kits has 

simplified the PCR process, aiding in the quickened production of 

results. The primary components of a PCR reaction are two primers, short DNA 

sequences that lead the region to be copied that effectively acts to 

identify the portion targeted DNA. Some knowledge of the DNA sequence you 

wish to copy is required in order to select the proper primer 

sequences.

Other components of a PCR reaction are a template DNA that will be 

copied, four neucleotides as building blocks, and a DNA polymerase that 

adds the neucleotide building blocks in the proper order based on the 

template DNA sequence.

When preparing these primers and reaction components it is important to 

maintain equal distribution and homogeneity throughout all samples. 

This can be achieved by creating a 'master-mix' of these primers and 

reaction components. The end result is proper examination of the variation 

in DNA samples and not the reaction components used in the sample 

preparation method.

Real-Time (Quantitative) PCR

The Monitoring of PCR while its happening.


“Real Time” data collection


Quantitative PCR or ‘Kinetic analysis’



Analyzes the cycle-to cycle change in fluorescence signal



Resulting rom amplification of a target sequence during PCR 


First described by Higuchi and Co-workers


Cetus Corporation 1990’s

Several Approaches to performing real-time PCR homogeneous detection


TaqMan



Monitors change in fluorescence due to displacement of



A duel dye labeled probe

The 5’ Nuclease assay (TAQMAN)


Probe sequence is intended to hybridize specifically in the DNA target region of


Interest between the two PCR primers (Ong and Irvine 2002).


A minor groove binder is sometimes 3’ end of Taq Man probes to enable


The use of a shorter sequence that still have high annealing temperatures (Applied 


Biosystems 2003).



‘Reporter’ (R)
dye is attached at the 5’-end of the probe sequence.



Quencher (Q)  dye is synthesized on the 3’end.

Real time PCR analysis

· 3 stages: Exponential amplification, linear amplification, and plateau region.

· Expo. amp. – doubling of amplicons. Efficiency close to100%

· Linear amp. – components fall below critical concentration(efficiency slows

· Plateau region – leveling out.  Accumulation of PCR products slows to a halt.

Precautions against contamination

· Collect and genotype DNA from technicians for record of possible DNA contamination sources.

· Pre- and post-PCR processing rooms should be separated.

· Separate equipment

· Change gloves frequently

· Pipette tips should be changed on every new sample.

Advantages of PCR with forensic samples

· Can be used with small amounts of DNA, or degraded DNA with few hundred base pairs

· Large number of copies of DNA sequences can be amplified with multiplex PCR reactions.

· Human specific primers used, will not amplify contaminant DNA (bacteria, fungus).

Disadvantages of PCR with forensic samples

· Target DNA may not amplify because of PCR inhibitors in extracted DNA.

· Amplification may fail because of sequence changes in primer binding region in genomic DNA template.

· Possible amplification of contaminant human DNA.

