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The central nervous system (CNS) such as brain and spinal cord integrates various physiological
phenomena and high-order mental activities. CNS is constituted not only by neurons but also by
multiple other cell types like glia and vascular cells. Autism spectrum disorder (ASD) refers to a
complex developmental disorder that impairs social interaction, communication, and behavioral
flexibility. Although ASD is highly heritable, its etiology is complex and involves multiple cellular
and molecular mechanisms. Here we found that aberrant activation of microglia, cells responsible
for innate immunity in the central nervous system, caused by conventional or myeloid-specific
deletion of Lrrc33 (leuine rich repeat containing 33) in mice leads to severe ASD-like behavioral
abnormalities. Mechanistically, massively secreted inflammatory cytokines due to constitutive
activation of TLR3 in Lrrc33-deficient microglia persistently damage brain neurons. Moreover,
genomic analysis of human samples found novel SNPs in the Lrrc33 gene specific to ASD
patients. We are now in the process of the generation of knock-in mice recapitulating such
mutations. In the next year, we are planning to confirm their behavioral abnormalities. Taken
together, our results suggest that innate immunity is highly associated with human ASD pathology
and immune modulatory drugs could ameliorate a population of human ASD.
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Kipi- H8EE(ECHETHH BB RIL, ERD EdFE (FFROOMALE) OEREE(BEPLRELE)EMEITIHRETHY. E
KELTOER-FBHTEICHETHD, PIRERRITABZNICHE, ST MELEMILRY . TN EEMMEBEBEERAOE
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[X TLR3 /o7 oMLY BEELGRRBEOBERAEOHONT -, T-. Z/O05 7 DEEFMHILIZE>T INFa ¥ IL1b HLED HKFEM
HAMHAODELWEERE EENHLNED ., ZNIZELTE TNFa BEEHIAS TNF /v IF7IMIE->T. EELGRBFROEFEMNFEDHS
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2. HREBRREROBE FER)

The central nervous system (CNS) such as brain and spinal cord integrates various physiological phenomena and high—order mental
activities. CNS is constituted not only by neurons but also by multiple other cell types like glia and vascular cells. Autism spectrum
disorder (ASD) refers to a complex developmental disorder that impairs social interaction, communication, and behavioral flexibility.
Although ASD is highly heritable, its etiology is complex and involves multiple cellular and molecular mechanisms. Here we found that
aberrant activation of microglia, cells responsible for innate immunity in the central nervous system, caused by conventional or
myeloid—-specific deletion of Lrrc33 (leuine rich repeat containing 33) in mice leads to severe ASD-like behavioral abnormalities.
Mechanistically, massively secreted inflammatory cytokines due to constitutive activation of TLR3 in Lrrc33—deficient microglia
persistently damage brain neurons. Moreover, genomic analysis of human samples found novel SNPs in the Lrrc33 gene specific to
ASD patients. We are now in the process of the generation of knock—in mice recapitulating such mutations. In the next year, we are
planning to confirm their behavioral abnormalities. Taken together, our results suggest that innate immunity is highly associated with
human ASD pathology and immune modulatory drugs could ameliorate a population of human ASD.
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