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ABSTRACT : To detect the mutation in a given sequence, there are variety of methods developed by use of the
gel electrophoresis. One of the methods, TGGE (Temperature Gradient Gel Electrophoresis), is a popular
technique because it can detect mutations in DNA fragment with ease and at low cost. This study used 200 bp
BamHI-digested DNA fragment containing the human e-globin promoter which was mutated[eF1*(-141), GATA-
1*(-163), and GATA-1* & €F1*]. This BamHI-digested DNA fragment was directly used to detect the mutated
DNA fragment on 50% denaturant gel with temperature gradient of 45°C through 53°C. In agreement with the
theoretical result of MELTSCAN program (Brossette and Wartell, 1994) the mobilities of mutated DNA
fragments were shown to be nearly distinguished on the temperature gradient gel. In contrast to the above result,
the heteroduplex analysis under the temperature gradient condition was shown to detect the mutated DNA
fragments through the heteroduplex formation between strands of mutated DNA and wild-type DNA.
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Fig. 1. Sketch of 200 bp BamHI-digested DNA fragment of
pBluc-ES70GH which contains the upstream region of the
human € globin gene and part of the growth hormone gene.
€F1 and GATA-1 sites are shown at —141 and —163. The
sequences of 200bp human e-globin promoter region is
shown along with the location of mutations at eF1*(TGG—
CAT), GATA-1*(GAT— TGG), and eF1*(TGG— CAT) &
GATA-1*(GAT— TGG) .
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Fig. 2. (A) Calculated DMC of 200 bp BamH I-digested
DNA fragment described in Fig. 1. The temperature
derivative of the the fraction of broken base pair, d9/dT, is
plotted vs. temperature. (B) Calculated melting profile of 200
bp DNA fragment. The fragment includes the sequence from
~175 to +25 in the upstream region of the human € globin
gene. Melting temperature is plotted to the DNA sequence in
200 bp DNA fragment.
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Fig. 3. Calculated DMC (A) and melting profile (B)
described Figure 2 except that 20 bp GC clamp was attached
to 5' end of 200 bp DNA frgment in Figure 1. The new peak
was appeared in (A) with arrow.
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Fig. 4. A perpendicular temperature gradient gel of 200 bp
DNA fragment. Temperature gradient was 300°C to 70°C
from left to right Sample contained wild-type, e€F1*, GATA-
1*, and GATA-1*+eF1*. The arrow in left is the direction of
DNA migration.
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Fig. 5. (A) Heteroduplex analysis of 200 bp DNA fragment
at the temperature gradient of 45°C to 53°C. Lane 1, 2, and 3
condtained wild-type+GATA-1*, eF1*+wild-type, and €F1*
& GATA-1*+wild-type, respectively, Experimental condition
was described in Methods. (B) Parallel temperature gradient
of 200 bp DNA fragment. Lane 1, 2, 3, and 4 contained
GATA-1*, €F1*, &F1* & GATA-1*, and wild-type,
respectively. The upper fragments in (B) were derived from
the digestion of pBlue-E870GH. The fragments which
mutated were shown with arrow. Electrophoresis was done
on 50% denaturant polyacrylamide gel.
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