Designing Primers for PCR

General Rules of Primer Design for marker design

··20 nucleotides in length, ideally

··50% GC content, ideally

··Tm’s of forward and reverse primers must be similar (2oC differences tolerated).

··Primers cannot form stem-loops upon themselves.

··No primer-dimers greater than 6 bp between each primer and itself and also between the two primers.

··Forward and reverse primers should be about 500 bp apart.

··The 3’ end of the primer should be a G or a C.

The genomic sequence that comes from the computer is just one strand; the complementary strand is not shown.  For the forward primer, you can use the sequence directly.

5’acagctcagtatgccatgacgatacgtaacca---tatggcatattgaggaccaggat3’
Once you have found a region that look promising, go to http://www.operon.com/oligos/toolkit.php
Type in your primer sequence, and then calculate values.  As you scroll down you will see that the Tm is 59.9oC, and that the longest primer-dimer complement is 4 bases; note yellow squares on grid as you scroll all the way down page.  If there is a large primer-dimer, then you may be able to use the same region, just move primer down or up sequence by a few basepairs.

For the reverse primer, you will need to write the sequence of the other DNA strand.  Just do this for a GC-rich region that you think might make a good primer.

5’actggtcagtatgccatgacgatacgtaacca---tatggcatattgaggaccaggat3’

                                        ccgtataactcctggtccta5’

Now try the reverse primer at the operon web site.  You will type it in as 5’atcctggtcctcaatatgcc3’.  Again, Tm is 59.9oC and primer-dimers are only four basepairs long.

Now, you need to be certain that the two primers do not hybridize to each other.  You can put the forward primer into the window above the grid to compare the two.  After you put primer in window above grid, press plot values to get new grid made.  You will see that there are no primer dimers at all between these two!  

For genomic sequences, retrieve portion of BAC sequence that you are interested in making a marker for.  Use regions between genes or within large introns as these are less likely to be perfectly conserved.  Scan for areas that are more GC-rich.  Most of the genome is AT-rich non-coding DNA that will be difficult for primer design.  You may need to try forward primer first within an open reading frame (use GenBank information to find ORF’s in your region), then design reverse primer about 500 bp away.  Then test two against each other. 
