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An intramolecular DNA triplex, which consists of a triple-stranded stem and a single-stranded
region, is formed at a polypurine - polypyrimidine (Pur - Pyr) tract under supercoiled stress.
Pur - Pyr sequences are overrepresented in eukaryotic genomes and often are proximal to
regulatory regions and recombination hot-spots. Recently, in vivo existence of triplexes and their
function in gene expression processes have been reported, suggesting potential biological func-
tions of DNA triplexes.

Two isomers exist for an intramolecular triplex: one with 3'-half of Pyr strand as the third
strand (H-y3} and the other with the 5°-half of Pyr strand as the third strand {H-y5). Interestingly,
most of Pur - Pyr sequences analyzed to date form H-v3 isomers. It was demonstrated by
chemical probes and two-dimensional agarose gel electrophoresis that the DNA sequence in the
triplex loop region {the center of Pur - Pyr tracts) is a crucial determinant for the isomerization of
intramolecular triplex, and divalent metal ions and negative supercoiling modulate it. A novel
model for the mechanism of the triplex formation was proposed.

The nucleosome is a fundamental subunit structure in eukaryotic chromatin. Recent studies
revealed that nucleosomes play roles in not only the package of DNA in nuclei but also in gene
expression processes. Since Pur - Pyr sequences are overrepresented in eukaryotic genomes, the
triplex may funciton to organize chromosome structure. To this end, the effects of non-B DNA
structures such as {riplexes, Z-DNA and cruciforms on the nucleosome positioning were evaluated.
Biological implications of high-order structures of DNA were discussed.
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