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1) To PCR something you want to use for cloning, use Pfu polymerase. 
To PCR something you don’t care so much about (like to check a construct), you 
can use Taq Polymerase. TAQ polymerase is faster and cheaper, but is 10 times 
LESS accurate than Pfu polymerase. Pfu supposedly has an error rate of  
1 in 100,000 bp, although under practical conditions, errors occur much more 
often. 

             
            We used to get Pfu polymerase from Prof. Harold Erickson at Duke who 
            had made a bunch himself and just gave us a lot of it. We also now buy Pfu  

polymerase from Stratagene. 
 

2) The basic rule of thumb for setting up a reaction with Pfu or Taq polymerase: 
                   Calculate an elongation time of 1 min per KB. So for something, 
                   that is 700bp long (like GFP), program in an elongation time of 45 s per  

       cycle. 
 
Both Taq and Pfu polymerase work well at 72degC. 

 
3) Your primers should have an annealing temperature of between 55-70degC. 

If you are using 2 primers to pull out a fragment, make sure the 2 primers 
have annealing temperatures within 10degC of each other. Each primer 
should have at least 18-21 bp overlapping with the template DNA.  
 
You will have 2 annealing temperatures to consider: the first cycle 
annealing temperature (this is the annealing temperature of the overlapping 
basepairs – i.e. when you calculate this FIRST cycle annealing temperature, 
leave out the restriction sites you may be cloning in or any other basepairs 
that do NOT overlap with the template.) This First Cycle annealing temperature is 
the most important one to consider when you are setting up your PCR reaction (it 
is 95% of the problem in PCR). During the rest of the PCR cycles, 
your whole primer will overlap with the desired fragments so your 
SECOND cycle annealing temperature should be calculated using your whole 
primer. This first cycle annealing temperature is 95% important. The second cycle 
annealing temperature becomes important if you can’t pull out your fragment 
based on the first cycle annealing temperature and if dimerization is an issue. 
 
To calculate annealing temperature, two good Web sites are 
  http://eatworms.swmed.edu/~tim/primerfinder/ 

    http://genome-www2.stanford.edu/cgi-bin/SGD/web-primer 
 
 

http://eatworms.swmed.edu/~tim/primerfinder/
http://genome-www2.stanford.edu/cgi-bin/SGD/web-primer


4) Set the annealing temperature of your PCR reaction to be 3-5 degC lower 
than the lowest calculated annealing temperature of your 2 primers. If your 
first cycle annealing temperature is too high, you can add 10% DMSO to lower 
it approximately 20degC, although by adding DMSO, you won’t know exactly 
what your annealing temperature is. 

 
 

5) A typical PCR program would be: 
a) breakdown DNA: 95degC for 5 min to break down the DNA  

                                                      into single strands 
b) breakdown DNA: 95degC for 1 min 
c) annealing: 55degC (or whatever your annealing temperature is) for 1 min 
d) elongation: 72degC for 1 min (or whatever your elongation temperature is) 
e) repeat: cycle 30 times between steps b,c, and d.  

             You can get 236 copies of your fragment if you don’t run out of   
              DNTP’s. 

f) 72degC for 15 min 
g) cool to 4degC 

 
6) A typical PCR reaction is a 50ul reaction consisting of: 
 

                     2 ul    DNTP’s   (10 mM stock – we make our own DNTP’s, by the way) 
                     1ul      Pfu (or Taq) polymerase   
                     5 ul     Pfu (or Taq) buffer (10X) 
             50-500 ng of template DNA 
                     1ul      primer1 (1 ug/ul stock) 
                     1ul      primer2 (1 ug/ul stock)                   
                                sterile H20 
                  _________ 
                    50 ul total volume 
 
         The amount of DNA template and primers you use are not critical. What is 
         the most critical in doing PCR is your FIRST CYCLE annealing temperature. 
 

7) Now what to do with the PCR product……….. 
a) Run the whole 50ul on a 1% agarose gel.  
      (NOTE: If you want a band that is small, say under 200 bp, use  
                    1.5-2% agarose in the gel. If the band is extremely 

              small, say around 20 bp, you can run an acrylamide gel). 
b) If bands are correct, cut out desired band(s) and gene clean. 
c) Digest with restriction enzymes to prepare for ligation. 
d) Run on agarose gel. Cut out band(s). Gene clean. 
e) Ligate. 
f) Transform. 
g) Grow bacteria. Make DNA. 
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