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Abstract

Histone H1 phosphorylation is important for the regulation of high order chromosome
organisation during mitosis. One of these phosphorylation sites in the linker histone
subtype H1.4 is shown here to be phosphorylated by Aurora B kinase, a master
regulator of mitosis. Altered phosphorylation of H1.4 on this phosphorylation site at
serine 27 illustrated the significance of the timing of this phosphorylation. When serine
27 of H1.4 is mutated to prevent this phosphorylation chromosome congression to the
equatorial plate during metaphase is hindered. In contrast, in the presence of the
constitutive H1.4 serine 27 phosphorylation mimic, bridging and lagging chromosomes
occurred, leading to a corresponding increase in the proportion of cells with a
micronucleus. These phenotypes could be brought about through disruption of the
Heterochromatin protein 1 family members bound to the adjacent methylated lysine.
Such aberrations during mitosis can lead to genetic instability and ultimately
aneuploidy, a hallmark of cancer. With the frequently reported over-expression of
Aurora B in cancer this shows another mechanism in which this kinase, via histone
H1.4 phosphorylation, can push a cell toward malignancy.

Another important mitotic kinase, Cyclin dependent kinase 1 together with cyclin B, is
responsible for the hyperphosphorylation of histone H1.4 during mitosis; which is
required for condensing the cells genetic information into highly compact metaphase
chromosomes. This vital mitotic event ensures the faithful transmission of the
duplicated DNA into the dividing daughter cells. The mechanisms through which
histone H1 hyperphosphorylation contribute to chromosome condensation are poorly
understood. One mechanism through which this may occur is via the recruitment of
condensation factors such as the condensins or Topoisomerase II. Here the interaction
between the Condensin I subunit, CAPD2, and histone H1.4 is explored. CAPD2
interacts with the two most prominent linker histone subtypes, H1.4 and H1.2, through
their C-terminal tails. H1.4 and CAPD2 can interact in vitro whilst each is
phosphorylated by cyclin dependent kinase as they are during mitosis, in a manner
dependent on RNA.

Overall, these results indicate that histone H1.4 is a vital component of higher order
chromatin and its phosphorylation is essential for the normal progression through

mitosis.
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