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PCR



Primer  

A short synthetic oligonucleotide which is used in many 
molecular techniques from PCR to DNA sequencing.
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Primer design



Primer Length

optimal length of PCR primers: 18-22 nucleotide 

<18 increase nonspecific connections 

>22          less hybridization

Primer Melting Temperature(Tm)

Optimal Tm: in the range of 52-58 oC

Tm=4(C-G)+2(A-T)



GC Content

The GC content of primer should be 40-60%.

GC Clamp

The presence of G or C bases within the last five bases 
from the 3' end of primers helps promote specific 
binding at the 3' end.

>3 G's or C's           should be avoided.



Primer Secondary Structures

1. Hairpins

C T A C G C A G T A C                C T A C G

C A T G C 

2. Self Dimer

3. Cross(hetero) Dimer

C T A C G C A G         F.P

C  T A G T C C T G A         R.P

4.Palindromic sequences 

G A A T T C

A

1.Template
2.primers
3.DNA polynerase
4.dNTPs
5.Buffer & H2O



Repeats

A di-nucleotide occurring many times consecutively.

Like:(ATATATAT)             MAX: 4 di-nucleotides

Runs

Primers with long runs of a single base.

Like:(ATCCCCCGT)          MAX: 4 nucleotides



3' End Stability

The maximum ΔG value of the five bases from the 3' 
end.

Primer Pair Tm

The two primers of a primer pair should have closely 
matched melting temperatures for maximizing PCR 
product yield. 

At most             3oC

Ideal             0oC

















Primer design softwares

1.Gene runner

2.Oligo

3.Primer3(online)
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