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Investigation of human brain function with organoid network
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The project aims to develop standardized methods for analyzing the
formation, degeneration and restoration of human brain tissues. Combining 3D brain organoid cultures
of human pluripotent stem cells, 4D imaging and image analysis, we established efficient methods to
faithfully recapitulate and to quantitatively analyze the ontogenetic formation of human brain
tissues. We induced degeneration of the formed tissues to construct human neurological disease
models. We performed experiments on the development of methods for (1) maturation of brain

organoids, (2) network formation of brain organoids, and (3) method development of anatomical and
functional evaluation of network formation.

iPS



ES iPS

Muguruma, Keystone Symposia 2018; Muguruma, Cerebellum,
2018; Eguchi et al., BBRC, 2018; Shiraishi et al., Development, 2017; Muguruma et al., Cell Rep, 2015;
Muguruma et al., Nat Neurosci, 2010 iPS
Ishidaet a., Cell Rep, 2017; Morinoetal., Mol
Brain, 2015

12-20

iPS 3D

SFEBq iPS
12-20



SFEBq

SFEBq

Brainbow

SFEBq
iPS

R/ IMMEBI L — 7 & U TR~ IMBEA VT 7 A R H1RERE U TRBE-KIMA VAT A Fodk

direct conversion
ALS iPS
Ca jGCaM P7f iPS
Brainbow
iPS



3 3 0 3

Tamada Atsushi Watanabe Shoji Muguruma Keiko

107

Investigating developmental and disease mechanisms of the cerebellum with pluripotent stem
cells
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Modeling of human cerebellar development and diseases with pluripotent stem cell-derived brain
organoids. in Cerebellum as a CNS Hub







