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Essential roles of the histone methyltransferase ESET in the epigenetic
control of neural progenitor cells during development.
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(Dissertation Summary)

During cortical development, neural progenitor cells (NPCs) give rise to various types of neurons,
initially deep-layer neurons and then upper-layer neurons, and finally differentiate into astrocytes via
changes in differentiation competency. These changes in competency are highly ordered and
unidirectional, suggesting that a ‘clock’ is integrated in the differentiation system of NPCs to ensure
that the cell composition and final size of the brain are characteristically similar among the members of
a given species. Histone modifications are fast and reliable regulation of gene expression, but their
significance in neural development has not been fully investigated.

To understand the roles of histone modifications in the neural development, we focused on
the histone H3 lysine-9 (H3K9) methyltransferase ESET, also known as Setdbl/KMT1E. Because it
was previously shown that ablation of ESET leads to embryonic lethality before implantation, ESET
conditional knock-out (cKO) mice were used to investigate the role of ESET in the brain development.

ESET is highly expressed by NPCs at an early stage, but is down-regulated
over time. In the ESET cKO brain, generation of early-born deep layer neurons was
markedly impaired, while the generation of late-born upper layer neurons was not
significantly affected. By contrast, the generation of astrocytes was significantly
enhanced in the absence of ESET.

In the ESET cKO mice, the global H3K9me3 mark in the chromatin was
slightly reduced at E14.5 and E18.5. However, H3K9me3 is greatly demethylated in the
promoter regions of Sox9 and IAP, which are up-regulated in the cKO. Hence, the
epigenetic functions of ESET in the nervous system are most likely localized.

In addition to the regulation of neural genes, we found that ESET is important
for repressing endogenous retroelements, including Intracisternal A-Particle (IAP).
Among the up-regulated genes in the ESET cKO brain, many of them were associated
with derepressed IAPs and other endogenous retroviruses. Particularly, genes near
derepressed IAPs were strongly up-regulated in the ESET cKO brain.

In conclusions, ESET appears to be very important for the maintenance of neural identity
by suppressing non-neural gene expression and retrotransposition
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