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MET—< Constitutive activation of microglia caused by Lrrc33 deficiency leads to
(FX3X) az | neuropsychiatric disorders.
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Today, autism spectrum disorder (ASD) is a devastating burden on public health, yet its etiology
remains unclear and no effective therapy exists. Recently, aberrant microglial activation is
supposed to be related to the development of neuropsychiatric disorders including ASD. In this study,
we have newly generated and analyzed Leucine-rich repeat containing 33 (Lrrc33)-null mice, expecting
defect in angiogenesis, Unexpectedly, Lrrc33-null mice had no obvious vascular defect. To our
surprise, however, Lrrc33-null microglia in the central nervous system were strikingly activated
in steady state without any pathogen or injury. Intriguingly they developed various behavioral
abnormalities, including hypokinesis, decreased social activity, reminiscent of human psychotic
patients and mouse models. Histological study revealed structural abnormalities in Lrrc33-null
hippocampal neurons; increased ectopic granule cells in dentate gyrus suggesting immaturity

impaired neurogenesis in subgranular layer, and decreased dendritic spines. Biochemical analysis
suggested that Lrrc33 directly combined with toll-like receptor 3 and inhibited downstream
signaling. Genetic and pharmacological inhibition of TNF signaling partially recovered the
behavioral defects seen in Lrrc33-nul |l mice. Further, we found multiple de novo damaging mutations
in LRRC33 by screening of human ASD patient genome samples. Knock—in mutant mice corresponding to
the mutations in ASD patients recapitulated abnormal microglial activation and altered behavior.
Together, these data indicate that constitutive microglial activation caused neuropsychiatric
disorders. In this study we have opened a new avenue for the development of new method of treatment
for ASD by modulating innate immunity.




