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A preoccupied position on nucleosomes

R

Occupancy

To the Editor:

‘Occupancy’ is a measure of histone or
nucleosome density. Occupancy is typically
measured on a genomic scale using
microarrays or through deep sequencing
(Fig. 1). Kaplan et al! were correct in
that the underlying DNA sequence has a
predominant influence on occupancy levels
in vivo. However, this and related work!~3
often interchanged the term ‘occupancy’
with ‘positioning, which is confusing.
‘Positioning’ is a measure of the extent to
which a population of nucleosomes resists
deviating from its consensus location along
the DNA and can be thought of in terms of
a single reference point on the nucleosome,
like its dyad (Fig. 1)*. A low standard
deviation means high positioning. Zhang
et al.>% were correct in that the underlying
DNA sequences are not widespread
determinants of nucleosome positioning
in vivo, although they are major determinants
at some positions. An important question
now is how nucleosomes become uniformly
spaced and precisely positioned in vivo.
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Figure 1 [llustration of how nucleosome occupancy and positioning differ. The upper panel shows
a cross-section of a nucleosome, in which occupancy is distinguished from positioning. The lower
panel shows how the two are measured. Occupancy is the area under the curve and reflects the
local density of nucleosomes in a population, as illustrated by the column of spheres. Positioning
or fuzziness is reflected in the standard deviation of the curve and is illustrated by how well

the spheres are aligned in a column. The position of a nucleosome relative to some standard is
indicated by how closely two peaks are separated. Comparing peaks of curves having high standard
deviations is not likely to be meaningful because both peak locations have very high uncertainty.
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