Four-strand DNA structure found in cells

Unusual nucleic-acid structure may have role in regulating some genes.
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Four DNA strands come together in this model, built using data from x-ray crystallography.

There is no more iconic image in biology than that of DNA's double-stranded helix, which coils and supercoils on itself to form dense
chromosomes.

But a quite different, square-shaped type of DNA structure can easily be created in the laboratory by the folding of synthetic DNA
strands rich in guanine, one of the building blocks of DNA. A G-quadruplex comprises four guanines from different places along a G-
rich strand held together by a special type of hydrogen bonding to form a compact square structure that interrupts the DNA helix.

Scientists have long believed that these so-called 'G-quadruplex structures' may occasionally form in the DNA of living cells, and the
first evidence of that surfaced in single-cell organisms in 20091,

In a paper published online today in Nature Chemistryz, researchers led by Shankar Balasubramanian at the University of Cambridge,
UK, provide strong evidence that G-quadruplexes do occur in human cells — and that these unusual structures may have important
biological functions.

Protecting the chromosome

The protective tips of chromosomal DNA, known as telomeres, are rich in guanine and so are likely candidates for G-quadruplex
structures. In fact, studies in cancer cells have shown that small molecules that bind and stabilize G-quadruplex structures cause DNA
damage at telomeres, supporting the argument3.

After tramling through human genome data in search of other guanine-rich sequences, some scientists have suggested that
quadruplexes could also be created in other areas of the genome involved in regulating genes, particularly some cancer-causing
genes.

G-quadruplex visualized
This seems likely to be the case, Balasubramanian and colleagues found. They engineered an antibody that binds tightly and
specifically to G-quadruplex structures and does not bind to double-stranded helical DNA. When they incubated the antibody with



human cells in culture, they found that it bound to many different sites in the chromosomes, only around a quarter of themin
telomeres.

“It's early days, but if we can map exactly where these G-quadruplex structures pop up in the genome, we may learn how better to
control genes or other cellular processes that go awry in diseases like cancer,” he says. “That’s the long-term vision anyway.”

Nature | doi:10.1038/nature.2013.12253
Corrections

Corrected:The first version of this article stated that the new results provided the first evidence of the quadruple structure in living
cells, but it had been seen in single-cell organisms before.
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