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What is primer? 



Primer design for diagnosis and 
regular amplification  

•Previous experiments  
•Software  
•By hand 



How to design your Primer 

 
http://frodo.wi.mit.edu/primer3/ 
 
http://www.humgen.nl/primer_design.html 
 
Many others  

Free software  

http://frodo.wi.mit.edu/primer3/
http://www.humgen.nl/primer_design.html


Pubmed  
http://www.ncbi.nlm.nih.gov 
Omp25 Brucella  

Gene sequence 

http://www.ncbi.nlm.nih.gov/


WebPrimer software  



Copy and paste sequence  

copy 

paste 



Options to choose from! 



Best choice of primer pair 



Things to avoid in Primer 
Design 

A primer may be self-complementary and fold into a hairpin: 
 
                                    5-GTTGACTTGATATTATCAAG-3 
 
5´-GTTGACTTGATA 
                   |||||| T 
            3´-GAACTAT 



Things to avoid in 
Primer Design 

A primer may form a dimer with itself or with the other primer. 
 
 
                              5´-ACCGGTAGCCACGAATTCGT-3´ 
 
 
5´-ACCGGTAGCCACGAATTCGT-3´ 
                               ||||||||||| 
                         3´-TGCTTAAGCACCGATGGCCA-5´ 



Order primers commercially  

•3.5 - 4 Egyptian Pounds for base 

•Powder 

•5,000 reactions  



Set up PCR reaction 



Set up PCR reaction 

Reagents in a tube 

•Sample (DNA)  
•Primers (forward and reverse) 
•Enzyme (DNA polymerase, Taq) 
•dNTPs  (A, T, G, C ) 
•Buffer (50 mM KCl; 10 mM Tris-HCl; 1.5 mM MgCl2) 

 

•Water DNAase free water 

1- 5 µl  (200 ng) 

1 µl F and 1 µl R 20 pmol  

25 µl – 50 µl 

If needed 



Thermocycler 



PCR Cycles 

•Initial denature 
•denature 
•annealing 
•extension 
•Final extension 

25-40 cycles 

Time and temperature 



PCR Cycles 

•Initial denature 
 
•denature 
•annealing 
•Extension 
 
•Final extension 

25-40 cycles 

Time and Temperature 

72 °C for 5 minuets 

94 °C for 2-5 minuets  

94 °C for  30   sec 

55 °C for  30   sec 

68-72 °C for xxx sec 



Overnight 
Thermocycler  

Last step incubation  
•10 °C for gene cloning 
•Room temperature for diagnosis  



How to chose your enzyme 
And your company 

taq vs pfu 
Diagnosis vs molecular cloning 
 

Promega   GoTaq green mastermix  ( cat no. M7122)  
Qiagen mastermix 
 



Thermus aquaticus 
Taq enzyme 
Heat stable   

1988 

Hot spring 

3' to 5' exonuclease proofreading activity 

Pyrococcus furiosus 
Pfu enzyme 
More stable 
1991 

DNA Polymerase 

Error 1:10,000 

Error 1: Million  



Marker PCR products 

Real time PCR 



Needs practice  



Questions!!! 


