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Study on the correlation of structure and mobility of DNAs
with coordinated use of DNA-melting-simulation and TGGE
T. Hasegawa,OM. Biyani, K. Nishigaki

(Faculty of Engineering, Saitama University)

We have already reported that by combining the two sources of
information, that from computer simulation of DNA-melting and
that obtained from TGGE, we can extract the knowledge on the
structure-mobility relationship of DNAs (This conference, Hasegawa
and Nishigaki (1998)).

We have further advanced this study using DNAs of 500
bp extracted from the genomic DNA of Zlcoli In prior to TGGE
experiments, we theoretically selected DNA fragments which
melt in a simple mode from an edge first (‘edge-melt’) or from the
mid-region first (‘mid-melt’) by use of a DNA melting simulation
program (Poland-Hj together with a sequence-retrieving program
(seqret-H). Then, the DNAs were collected by specific PCR using
appropriate primers and subjected to TGGE (Temperature Gradient
Gel Electrophoresis). Eventually, the fact that the initial melting of
double stranded DNAs, especially for the edge-melt type, induces
a highly sensitive retardation in gel electrophoresis was observed.
More detailed relationships between structure and mobility were
obtained.

One intriguing phenomenon observed is that some of the
DNAs showed an unusual behavior in TGGE at the post-
dissociation region, called ‘bounce’. We have a tentative
explanation about this that re-structuring in the denatured
single-stranded DNA is occurring during the strand-dissociation
process, which would be demonstrated. Above mentioned will be
dealt in detail.
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