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5’-TGCCGTTACTGCCCTGTGGGGCAAGGTGAACGTGATCA-3’
3’-ACGGCAATGACGGGACACCCCGTTCCACTTGCACTAGT-5’



P iP iPrimerPrimer



Runs of identical nucleotides especially “Gs” 
should be avoided. 
Should have no more than two G+C at the 
3’ d3’ end.
Should have no G at the 5' end (A or C is 
preferred)preferred).
The G+C content should be 30-80%.
There should be more Cs than GsThere should be more Cs than Gs.



AAATCTGTATTAAATAATCGTACGTACTCGTTTAAAATCTGTATTAAATAATCGTACGTACTCGTTTA

ATTCTTTTTGTTGTTGTTTACTTACGTATATATA

AAAATTAGGTTTATTCCTCTTCTATACGAATCTT

CCGAGGTAGAGTTTTCATCCATTCTGTCCTGTAA



AAATCTGTATTAAATAATCGTACGTACTCGTTTAAAATCTGTATTAAATAATCGTACGTACTCGTTTA

ATTCTTTTTGTTGTTGTTTACTTACGTATATATA

AAAATTAGGTTTATTCCTCTTCTATACGAATCTT

CCGAGGTAGAGTTTTCATCCATTCTGTCCTGTAA

Forward: 5’-AATAATCGTACGTACTCGTTT
Reverse: ?



AAATCTGTATTAAATAATCGTACGTACTCGTTTAAAATCTGTATTAAATAATCGTACGTACTCGTTTA

TTTAGACATAATTTATTAGCATGCATGAGCAAAT

ATTCTTTTTGTTGTTGTTTACTTACGTATATATA

TAAGAAAAACAACAACAAATGAATGCATATATAT

AAAATTAGGTTTATTCCTCTTCTATACGAATCTT

TTTTAATCCAAATAAGGAGAAGATATGCTTAGAA

CCGAGGTAGAGTTTTCATCCATTCTGTCCTGTAA

GGCTCCATCTCAAAAGTAGGTAAGACAGGACATTGGCTCCATCTCAAAAGTAGGTAAGACAGGACATT

Forward: 5’-AATAATCGTACGTACTCGTTT
Reverse: ?



AAATCTGTATTAAATAATCGTACGTACTCGTTTAAAATCTGTATTAAATAATCGTACGTACTCGTTTA

TTTAGACATAATTTATTAGCATGCATGAGCAAAT

ATTCTTTTTGTTGTTGTTTACTTACGTATATATA

TAAGAAAAACAACAACAAATGAATGCATATATAT

AAAATTAGGTTTATTCCTCTTCTATACGAATCTT

TTTTAATCCAAATAAGGAGAAGATATGCTTAGAA

CCGAGGTAGAGTTTTCATCCATTCTGTCCTGTAA

GGCTCCATCTCAAAAGTAGGTAAGACAGGACATTGGCTCCATCTCAAAAGTAGGTAAGACAGGACATT

Forward: 5’-AATAATCGTACGTACTCGTTT
Reverse: ?



AAATCTGTATTAAATAATCGTACGTACTCGTTTAAAATCTGTATTAAATAATCGTACGTACTCGTTTA

TTTAGACATAATTTATTAGCATGCATGAGCAAAT

ATTCTTTTTGTTGTTGTTTACTTACGTATATATA

TAAGAAAAACAACAACAAATGAATGCATATATAT

AAAATTAGGTTTATTCCTCTTCTATACGAATCTT

TTTTAATCCAAATAAGGAGAAGATATGCTTAGAA

CCGAGGTAGAGTTTTCATCCATTCTGTCCTGTAA

GGCTCCATCTCAAAAGTAGGTAAGACAGGACATTGGCTCCATCTCAAAAGTAGGTAAGACAGGACATT

Forward: 5’-AATAATCGTACGTACTCGTTT
Reverse: 5’-CAGGACAGAATGGATGAAAAC



AAATCTGTATTAAATAATCGTACGTACTCGTTTAAAATCTGTATTAAATAATCGTACGTACTCGTTTA

ATTCTTTTTGTTGTTGTTTACTTACGTATATATA

AAAATTAGGTTTATTCCTCTTCTATACGAATCTT

CCGAGGTAGAGTTTTCATCCATTCTGTCCTGTAA

Forward: 5’-AATAATCGTACGTACTCGTTT
Reverse: 5’-CAGGACAGAATGGATGAAAAC



Length
5’ & 3’ ends
Direction (forward and reverse primers)
Tm & annealing temperature
Dimers and secondary structures
C h lCross-homology



Tm = 2 x AT + 4 x GC



Self Dimers

Cross Dimers



Hairpin loop
Complex loops 



Manual
Softwares
Primer3

h b f l◦ http://www.bioinformatics.nl/cgi-
bin/primer3plus/primer3plus.cgi







ARMS PrimerARMS Primer



Labeling
Synthesis scale
Purification
Concentration
Dilution





5’ FAM-CAGTAGCATCTGACTTTGAGCCTCAGGGTCT-3’



50 nmol
100 nmol
200 nmol
1000 nmol1000 nmol



Gel
HPLC



Reconstitute stock primer in 1 ml DNAse free 
water
5 pM/reaction
V l f k i 1/OD V l i dVol of stock primer: 1/OD x Vol required
Add distilled water equal to 100 – volume of 
the stock primer usedthe stock primer used
Use 1μl per reaction



Taq Polymerase
◦ DNA polymerase
◦ 5’ to 3’ exonuclease activity
Tth DNA polymeraseTth DNA polymerase
◦ Reverse transcriptase and Taq polymerase
High fidelity DNA polymerase (pfu)g y p y (p )
◦ 3’ to 5’ proof reading



dATP. dGTP, dTTP, dCTP
dUTP
Concentration (10 or 100 mmol)
MgCl2 concentration








