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Nasu-Hakola disease (NHD) is a rare autosomal recessive disorder caused by a
loss-of-function mutation of either TREM2 or DAP12, characterized by multiple bone cysts and
early-onset dementia due to leukoencephalopathy. TREM2-DAP12 forms a receptor/adapter complex
expressed exclusively on microglia (MG) or osteoclasts. In the present study, we analyze the
activation status of MG by immunohistochemistry in NHD brains, and design a therapeutic molecule to
inhibit a splicing mutation of TREM2. First, we identified the expression of p22phox and gp9lphox.
The latter was up-regulated in NHD brains. Second, by analysis on ProtoArray protein microarray with
TREM2-V5 probe, we identified cardiolipin as a putative TREM2 ligand. Third, we designed several Ul
small nuclear RNAs (snRNAs) that enhance exon 3 inclusion in TREM2 intron 3 mutation c.482+2T>C. In
conclusion, oxidative stress caused by MG induces extensive oligodendrocyte (OL) damage.
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