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Kamolvarin N. Pulsed field gel electrophoresis. Chula Med J 1987 Aug; 31 (8) : 645-650

Pulsed Field Gel Electrophoresis (PFG) is a rather new technique that extends
the molecular weight separation range so that large DNA molecules can be separated with
very high resolution. Thus, this article aims to present the basic principle, main factors
effecting the efficiency of PFG and some aspects of applications.

The basic principle of PFG is the application of two electrical fields alternatively,
at different angles for defined time periods. Separation is achieved by compelling large
DNA molecules to continuously change direction as they proceed through the gel matrix.
The advantages of this technique are an increase in the effeciency of the separation of
DNA fragments up to 9 million base pairs with good resolution and preservation of the
vital integrity of DNA molecules. The whole cells could be embedded in agarose gel
“‘inserts’’ which provide a natural and safe environment. The chromosomal DNAs are
obtained in the inserts by subsequent digestion of all chromosomal proteins and other
cell components. The inserts can be directly loaded into the well of the agarose gel to
be run.

Reprint requests : Kamolvarin N, Faculty of Medicine, Chulalongkorn University, Bangkok
10500, Thailand.
Received for publication. March 2, 1987
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Figure 2 : Direction of alternately applied electrical
fields (a and b), and direction of net
migration of DNA in agarose gel.
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Figure 3 : Illustration of DNA separation based
on molecular size; a : origin of DNA
mixture; b : application of first electrical
field ; ¢ : DNA molecules are forced
to strech out and migrate in the direction
of the field; d : the field is switched
off and a second field is applied in a
perpendicular direction, the molecules
are forced to reorientate before starting
migration in the new field. Reorientation
time of molecule is a function of the
length of the molecule, thus, e : se-
paration is achieved.
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