
Primer and Probe 

Design 



Primer
Good primer design is essential for a successful
PCR reaction. There are many factors to take into
account when designing the optimal primers for
your gene of interest. Here are some tips to
consider when designing primers.



1. In general, a length of 18–25 nucleotides for
primers is good.

2. Try to make the melting temperature (Tm) of the
primers between 52°C and 65°C.

3. If the Tm of your primer is very low, try to find a
sequence with more GC content, or extend the
length of the primer a little.

4. Aim for the GC content to be between 40 and
60%, with the 3' of a primer ending in C or G to
promote binding.



5. Try to avoid regions of secondary structure, and
have a balanced distribution of GC-rich and AT-rich
domains.

6. Try to avoid runs of 4 or more of one base, or
dinucleotide repeats (for example, ACCCC or
ATATATAT).

7. Avoid intra-primer homology (more than 3 bases
that complement within the primer) or inter-
primer homology (forward and reverse primers
having complementary sequences). These
circumstances can lead to self-dimers or primer-
dimers instead of annealing to the desired DNA
sequences.



If primers can anneal to themselves, or anneal to 
each other rather than anneal to the template, the 
PCR efficiency will be decreased dramatically. They 

shall be avoided. 



• The common Tm formulas for calculating the 
theoretical Tm of an oligo

• Tm = 4°C  x  (number of G’s and C’s in the 
primer) + 2°C  x  (number of A’s and T’s in the 
primer)

• Tm = 4°C(GC) + 2°C(AT)

• Ta = Tm - (2-5)





































AACTCCAGCAGCAGCAGCATCTGCT

Y(C/T)

AGCCTTCAGC GTCAGGGACTCATCT



Detection in real time PCR



SYBR® green







Taqman



Hybridization probes technique




