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Abstract

BRAANRY NZLJE (ASD ) ORERBZEELZSBORREGEFIRAEE NPT, RERE
ICHBOEREE LS TANZXALODVWTRRBHABINZV, EF, ASD ETRENEZHBED
BENSHEEMIrREELELD L REETH, RERECHBOBFENVDLEDOTH S AR
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BEICES LASD ICBAET 2 mAMEEZFIHN T A CEETR"RT S, LAL., 20 0EEEOEE
ERICODVWTAENERERIAL EHREFDEV,

TLTHAHARTR., MRENENTEHOETFERICERZH T, TORIFNERLAENES
ZHSHICL., BRFERZEES D FEZRETAHEZBAMEL . PEA SEIEIFAESD RS
BEBENITAOKNTHRLTD LD, TTF/BEVAIINARIZR—EBRBRRFEIVAINAZR
WRL—>D T RBET2 12, £, BIEAFFr EELREZES tchdFEREEZ,. YUA
THRIKEERHLTZEDHIC, FYFNRILZAVEHFL VMEXLZRREZRARKL -, #KH S
AVShTE L EETRBRECKENDPDPVEMTHH, HLLREZAVEELBETHE
TIRCENTEDRSICA 21z, NVADQREREBRBICARTVBREETAL, HIEHEEZR
FINICBEETS L, LRROEXCRRAEOHREN ERICHEEID L ZREL, ATHEAFICHKET
LERETHBIENRENT, T, 2 FHRBORAOLHDMEOEIKICRKETSZE TR
F—HFAF—OREFEFZITOHTVS,

Autism spectrum disorders are caused by both genetic and environmental factors, making it a
challenge to understand its common mechanisms. According to recent studies using fMRI imaging,
patients with ASDs have abnormal connectivity between prefrontal cortex and cerebellum. This
finding suggests that altered cerebello-cortical connectivity could be one of the common
abnormalities that is responsible for the behavioral deficits. Interestingly, pathological studies from
the past have repeatedly detected abnormal cerebellar histology in patients. The cerebellum of
ASD patients tend to have decreased number of Purkinje cells, further suggesting the importance
of cerebellum in this developmental disorder. With this background, the aim of this project was to
clarify anatomical connectivity between cerebellum and prefrontal cortex and to understand its
physiological significance.

To dissect anatomical pathway which connect cerebellar cortex and prefrontal cortex in mice, we
have developed and used viral vectors, including AAVs and modified rabies virus for monosynaptic
retrograde tracing. In addition, to clarify behavioral significance of cerebello-prefrontal connectivity,
we developed behavioral tasks to quantify working memory in mice. This task was developed using
touch screen incorporated home cage, which had been recently developed by our laboratory.
Using this system, we showed that working memory in mice, which is dependent on prefrontal
cortex, could be assessed quantitatively and semi-automatically. We are now planning to analyze
how disruption of specific connection affects animals' performance in this behavior.
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Clarification of cerebello—cortical network toward understanding of developmental disorders

1. BIERRFEEOMUE
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2. MRERRAEEOBE FEFR)

Autism spectrum disorders are caused by both genetic and environmental factors, making it a challenge to understand its common
mechanisms. According to recent studies using fMRI imaging, patients with ASDs have abnormal connectivity between prefrontal
cortex and cerebellum. This finding suggests that altered cerebello—cortical connectivity could be one of the common abnormalities
that is responsible for the behavioral deficits. Interestingly, pathological studies from the past have repeatedly detected abnormal
cerebellar histology in patients. The cerebellum of ASD patients tend to have decreased number of Purkinje cells, further suggesting
the importance of cerebellum in this developmental disorder. With this background, the aim of this project was to clarify anatomical
connectivity between cerebellum and prefrontal cortex and to understand its physiological significance.

To dissect anatomical pathway which connect cerebellar cortex and prefrontal cortex in mice, we have developed and used viral
vectors, including AAVs and modified rabies virus for monosynaptic retrograde tracing. In addition, to clarify behavioral significance of
cerebello—prefrontal connectivity, we developed behavioral tasks to quantify working memory in mice. This task was developed using
touch screen incorporated home cage, which had been recently developed by our laboratory. Using this system, we showed that
working memory in mice, which is dependent on prefrontal cortex, could be assessed quantitatively and semi—automatically. We are
now planning to analyze how disruption of specific connection affects animals’ performance in this behavior.
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