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[Purpose and Background of the Research]
Methylmercury is an environmental pollutant that
causes serious central nervous system disorder.
However, molecular mechanisms for the selective
damage to the central nervous system caused by
methylmercury remain poorly understood.

Aiming to understand the molecular mechanisms,

we have carried out a study to search proteins
affecting the methylmercury toxicity by using a
comprehensive gene screening method. We
identified the transcription factor-like protein
HOXB13 as an intracellular factor that enhances
the toxicity of methylmercury. We also found that
methylmercury induced synthesis of cytotoxic
factors,
HOXB13, and then released TNFa from the cell,
and that these cytotoxic factors induced cell death.
By administering methylmercury in mice, we
confirmed that the induction of TNFa expression
was specific to brain tissue; this finding can be
considered a breakthrough for understanding the

onset mechanisms for methylmercury toxicity. Thus,

in this study, we aim to clarify the overall molecular
mechanisms behind this phenomenon.

[Research Methods]

In this study, using cultured nervous system cells
derived from humans or mice, we will analyze the
mechanisms for activation of HOXB13 by
methylmercury, as well as the mechanisms for
synthetic derivation of secretory cytotoxic factors
including TNFa via HOXB13. We will also
examine in detail the mechanisms for inducing cell
death or methylmercury toxicity enhancement by
secretory cytotoxic factors. In addition, using
TNFa- and HOXB13-knockout mice, we will
examine the role of TNFa and HOXB13 in the
central nervous system toxicity of methylmercury,
as well as describing the importance of HOXB13 in
TNFa induction by methylmercury in the brain.

[Expected Research Achievements and

Scientific Significance]
This study may provide a clear and logical
explanation for the brain-specific onset
mechanisms for methylmercury toxicity that have

such as TNFa, through the action of

remained unknown for more than half a century.
The study will make it possible to develop
prophylactic = measures for methylmercury
poisoning, and genetically identify groups that
are highly susceptible to methylmercury.
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Figure 1 Transcription of TNFa induced by
methylmercury through activation of HOXB13,
and apoptosis induced by TNFa
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