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Nuclear dynamics: where genes are and how they got there
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Abstract

DNA is highly organized spatially, both within domains of chromatin along each chromosome and
within the nucleus as a whole. Recent studies suggest that chromatin localization can affect
transcriptional and replicational activity. The similarity between the movements of chromatin nuclear
bodies suggests a common mechanism that regulates nuclear dynamics. 
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Figure 1
Timing of replication correlates with chromatin location.
HeLa cells were briefly pulsed with Cy3-dUTP to mark
actively replicating regions of chromatin, then fixed and
imaged on a fluorescence microscope. The cell on the left is
late in S-phase and preferentially replicating heterochromatic
regions, with those in the nuclear periphery marked by
arrowheads. The cell on the right is at an earlier stage of S
phase, when predominantly internal chromatin is replicated.
See [15] and references therein for further details. Scale
bar = 5 �m.
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Figure 2
Chromatin and nuclear bodies. The micrograph shows the separate detection in the same HeLa cell nucleus of bulk
chromatin (blue), the nucleolar protein fibrillarin (red), the RNA-splicing factor ASF/SF2 (green), and the Cajal body (formerly
coiled body) autoantigen p80coilin (magenta). The right-hand panel shows an overlay of the four separate signals. Nuclear Cajal
bodies contain both p80coilin and fibrillarin (arrows). ASF/SF2 localizes in nuclear speckles. Scale bar = 5 �m.
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