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Primer features:

single stranded DNA molecules.

Types of primersTypes of primers
Random (short 10 Random (short 10 –– 18 b)18 b)
Specific (long 17 Specific (long 17 –– 30 b)30 b)

*as the primer increases in size, the chances of 
matching the target size increase.

*Longer the primer, the higher the annealing Longer the primer, the higher the annealing 
temperature.temperature.

The higher the annealing temperature, the greater The higher the annealing temperature, the greater 
the specificitythe specificity



Primer features:

Tm of forward primer = Tm of Tm of forward primer = Tm of 
reverse primerreverse primer (~ 2 to 4 ◦◦C).

The G/C content of the The G/C content of the 
primers should be  40 primers should be  40 -- 60%, 60%, 
and having G or C at 3and having G or C at 3’’ end.end.

AvoidAvoid ::
primer dimmersprimer dimmers..
HairpinsHairpins
The GC clamps cause The GC clamps cause false false 
primingpriming



hairpin
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Primer features:



How I can design primers???How I can design primers???

by hand

Using Comp. Prog (Blast search)
Blast search primers  – avoid repetitive DNA



designing primers by hand

Determine the start and end sites of the DNA fragment Determine the start and end sites of the DNA fragment 
you want to clone.you want to clone.

3`3`GACTAAGGACAGTTGCGACTAAGGACAGTTGCAACAGTTACC..CTCAGGACAGTTACC..CTCAGGACTTCAGGAACGTAGCACCTTCAGGAACGTAGCAC5`5`
5`5`CTGATTCCTGTCAACGTCTGATTCCTGTCAACGTGTCAATGG..GAGTCCTGTCAATGG..GAGTCCTGAAGTCCTTGCATCGTGGAAGTCCTTGCATCGTG3`3`

Choose the first 17 Choose the first 17 --24 bases in the 5` ends as forward and 24 bases in the 5` ends as forward and 
reverse primers.reverse primers.

3`3`GACTAAGGACAGTTGCGACTAAGGACAGTTGCAACAGTTACC..CTCAGGACAGTTACC..CTCAGGACTTCAGGAACGTAGCACCTTCAGGAACGTAGCAC5`5`
5`5`CTGATTCCTGTCAACGTCTGATTCCTGTCAACGT3`3`--------
Forward primerForward primer

Reverse primerReverse primer
----------3`3`CTTCAGGAACGTAGCACCTTCAGGAACGTAGCAC5`5`

5`5`CTGATTCCTGTCAACGTCTGATTCCTGTCAACGTGTCAATGG..GAGTCCTGTCAATGG..GAGTCCTGAAGTCCTTGCATCGTGGAAGTCCTTGCATCGTG3`3`



Calculating Annealing Temperature

(#As+#Ts)x2 + (#Cs+#Gs)x4 = Tm (#As+#Ts)x2 + (#Cs+#Gs)x4 = Tm 
Tm = melting temperatureTm = melting temperature
Ta = Annealing temperatureTa = Annealing temperature
Ta = Tm Ta = Tm -- 44ººCC

3`3`CTTCAGGAACGTAGCACCTTCAGGAACGTAGCAC5`5` Reverse primerReverse primer
5`5`CTGATTCCTGTCAACGTCTGATTCCTGTCAACGT3`3` Forward primerForward primer



Annealing Temperature

More Specificity Less Specificity

Anneal
Temp.

Tanneal = Tm - (2 - 4 °C)Tanneal = Tm - (2 - 4 °C)



Calculating Annealing Temperature

Tm = (5+3)X2 + (4+5)X4 = 16 + 36 = 52°CTm = (5+3)X2 + (4+5)X4 = 16 + 36 = 52°C
Ta = 52 Ta = 52 –– 4 = 4 = 48°C48°C
GC content = 9 / 17 = GC content = 9 / 17 = 52.9%52.9%

3`3`CTTCAGGAACGTAGCACCTTCAGGAACGTAGCAC5`5` Reverse primerReverse primer

5`5`CTGATTCCTGTCAACGTCTGATTCCTGTCAACGT3`3` Forward primerForward primer

Tm = (3+6)X2 + (3+5)X4 = 18 + 32 = 50°CTm = (3+6)X2 + (3+5)X4 = 18 + 32 = 50°C
Ta = 50 Ta = 50 –– 4 = 4 = 46°C46°C
GC content = 8 / 17 = GC content = 8 / 17 = 47.06%47.06%

Assure that primers in a set have annealing temperature within 2Assure that primers in a set have annealing temperature within 2 ºC ºC –– 4 ºC 4 ºC 
of each otherof each other



Online Tm Calculator available in :
http://www.appliedbiosystems.com/support/techtools/calc



designing primers by prog.
Available by The National Center for Biotechnology InformationAvailable by The National Center for Biotechnology Information
http://blast.ncbi.nlm.nih.gov/Blast.cgihttp://blast.ncbi.nlm.nih.gov/Blast.cgi
http://http://www.ncbi.nlm.nih.govwww.ncbi.nlm.nih.gov/tools/primer/tools/primer--blast/blast/



Copy and paste the target seqoence



Select the primer options



The best choice and primer data



PCR Primer ConcentrationsPCR Primer Concentrations

Normal

0.1 - 1.0mM

More Specificity
Less yield

Less Specificity
More yield



• Amplify unknown DNA sequences using 
single, short (10-12 bases), and random 
primers. 

Example:
OPO-13 5`-GTC AGA GTC C-3`
OPO-14 5`-AGC ATG GCT C-3`
OPO-16 5`-TCG GCG GTT C-3`
OPO-18 5`-CTC GCT ATC C-3`

RAPD-PCR
RAPD = Random Amplified Polymorphic DNA



RAPD-PCR


