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Microsatellites are tandemly repeated
short (1-6 bp) simple sequences that are
highly abundant in most eukaryotic ge-
nomes.!~* Because of the variation in
the number of repeats, these microsatel-
lites show extensive length polymor-
phism. Thus, they are very effective as
genetic markers for linkage analysis, pa-
ternity testing, or population analysis.

Microsatellites are detected by using
PCR, and the resulting products are sep-
arated by agarose or polyacrylamide gel
electrophoresis.® As alleles often differ
in length by only 2 bp, the most accurate
detection can be achieved by radioactive
PCR and denaturing sequencing gels.

In this paper we report an alternative
nonisotopic, high-resolution method for
the separation of microsatellite alleles
on a partially automated electrophoretic
system, the PhastSystem (Pharmacia).

MATERIALS AND METHODS

Amplification of a murine microsatellite
D4Mit27(® was carried out in 10-ul vol-
ume containing 50 ng of genomic DNA,
120 nm of each primer, 2 mm MgCl,, 200
uM of each dNTP, and 0.5 units of Tag
polymerase (Promega). A first denatur-
ation step at 94°C for 3 min was followed
by 32 cycles of 1 min denaturation at
94°C, 1 min annealing at 55°C, and 1
min primer extension at 72°C and a final
extension for 3 min at 72°C.

For separation of alleles we used a dis-
continuous buffer system originally in-
troduced for the separation of SDS pro-
teins,”’ modified in its stacking limits to
make it applicable for gel electrophoresis
of nucleic acids.® This electrophoretic
system markedly improves the resolu-
tion of bands by taking advantage of the
different electrochemical properties of
buffers and allowing for the determina-
tion of relative mobility (R;) values for
fragment identification; R, values are ex-
pressed as the ratio of the migration dis-
tance of any fragment to that of the
moving boundary.

The homemade nondenaturing poly-
acrylamide gels (50x43x0.5 mm) were
cast on GelBond PAG film (FMC) using
the Pharmacia gel cassette. The length of
the stacking gel (5% T 3% Cg,,; 0.4 M Bis-
tris, 0.1 M H,S0,, 2.2 mM AMPS, 8.6 mm
TEMED at pH 6.7) was 15 mm, whereas
the resolving gel (8% T 5% Cg;; 0.4 M
Tris, 0.045 M H,SO,, 1.75 mMm AMPS, 6
mM TEMED at pH 8.6) was 35 mm long.
Gel buffer strips were made from 2.8%

agarose IsoGel (FMC). The agarose was
melted in the appropriate buffer (cath-
ode buffer, 0.2 M bicine, 0.1 M NaOH at
pH 8.2; anode buffer, 0.2 M Tris, 0.05 M
H,SO, at pH 8.1) and then poured in the
molds. The gels were run with constant
current (10 mA) at 15°C for 45 Vh (~20
min) and silver stained (~40 min).

RESULTS AND DISCUSSION

Two D4Mit27 microsatellite genotypes
with three alleles were separated on a 6%
denaturing polyacrylamide sequencing
gel (Fig. 1). The same DNA samples were
separated on an 8% nondenaturing poly-
acrylamide gel by the PhastSystem (Fig.
2). The 2 bp difference between alleles
(116 bp and 118) was clearly demon-
strated. This system gives the best sepa-
ration in and under this molecular
weight range. Microsatellites have a
multiband appearance that is resolved
by denaturing sequencing gels.® We
have a similar phenomenon in our sys-
tem; every allele has a main band and a
trailing shadow band. The homozygote
116/116 genotype has two additional
faint bands at the 150-bp region, that are
not seen on the sequencing gel. These
bands must be PCR artifacts, which do
not complicate the genotypic interpreta-
tion.
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FIGURE 1 Separation of microsatellite alleles
on a 6% denaturing polyacrylamide sequenc-
ing gel. (Lanes 1-4) DNA sequencing ladders
prepared from a known sequence; (lane 5)
genotype 118/154; (lane 6) genotype 116/116.
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FIGURE 2 Separation of microsatellite alleles on 8% nondenaturing polyacrylamide gel by the
PhastSystem. (Lanes 1,6) DNA molecular weight marker V (Boehringer); (lanes 2,4) genotype

118/154; (lanes 3,5) genotype 116/116.

Using this high-resolution technique,
20 min after finishing the PCR reaction
the gels were developed, without the
need of radioactive compounds and the
time-consuming electrophoresis of se-
quencing gels.
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