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Martic G, Karetsou Z, Kefala K, Politou AS, Clapier CR, Straub T,
Papamarcaki T.
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45110 Ioannina, Greece.
Linker histone H1 is the major factor that stabilizes higher order chromatin
structure and modulates the action of chromatin-remodeling enzymes. We
have previously shown that parathymosin, an acidic, nuclear protein binds to
histone H1 in vitro and in vivo. Confocal laser scanning microscopy reveals a
nuclear punctuate staining of the endogenous protein in interphase cells, which
is excluded from dense heterochromatic regions. Using an in vitro chromatin
reconstitution system under physiological conditions, we show here that
parathymosin (ParaT) inhibits the binding of H1 to chromatin in a dosedependent manner. Consistent with these findings, H1-containing chromatin
assembled in the presence of ParaT has reduced nucleosome spacing. These
observations suggest that interaction of the two proteins might result in a
conformational change of H1. Fluorescence spectroscopy and circular
dichroism-based measurements on mixtures of H1 and ParaT confirm this
hypothesis. Human sperm nuclei challenged with ParaT become highly
decondensed, whereas overexpression of green fluorescent protein- or FLAGtagged protein in HeLa cells induces global chromatin decondensation and
increases the accessibility of chromatin to micrococcal nuclease digestion. Our
data suggest a role of parathymosin in the remodeling of higher order
chromatin structure through modulation of H1 interaction with nucleosomes
and point to its involvement in chromatin-dependent functions.
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The oncoprotein SET/TAF-Ibeta is a histone chaperone which is involved in
cell-cycle control and chromatin remodeling. Confocal laser scanning
microscopy reveals that SET is localized in distinct foci of variable size
throughout the nucleoplasm of interphase cells. We report here that SET
interacts directly with the acetyltransferase CREB-binding protein (CBP) and
enhances the transactivation potential of the transcription coactivator. Our data
suggest that the histone chaperone SET regulates the CBP-mediated
transcription and may indicate a general principle by which transcriptional
regulators cooperate with histone chaperones for gene activation.
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Prothymosin alpha (ProTalpha) is a histone H1-binding protein that interacts
with the transcription coactivator CREB-binding protein and potentiates
transcription. Based on coimmunoprecipitation and mammalian two-hybrid
assays, we show here that ProTalpha forms a complex with the oncoprotein
SET. ProTalpha efficiently decondenses human sperm chromatin, while
overexpression of GFP-ProTalpha in mammalian cells results in global
chromatin decondensation. These results indicate that decondensation of
compacted chromatin fibers is an important step in the mechanism of
ProTalpha function.
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