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Pathophysiological analysis of autism using iPS cell-derived microglia-neuron 3D
co-culture system
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In this study, we focused on hemato?oietic prostaglandin D synthase (HPGDS)
and its product prostaglandin D2 (PGD2) expressed in microglia of autism spectrum disorder to
investigate the effect of HPGDS on synaptic pruning. However, the study of the effect of HPGDS on
synaptic pruning by three-dimensional co-culture could not be completed due to the low proliferation
efficiency of iPS cell-derived microglia. In the mouse study, microglia derived from HPGDS-KO mice
showed no difference in cell proliferative capacity or cell viability compared to wild-type

microglia, but showed an increase in phagocytosis. This suggests that the HPGDS-PGD2 pathway may be
involved in the inhibition and regulation of phagocytosis i1n microglia.



ASD

13
ASD
ASD
ASD
(D
ASD
2 (3 ASD
(4)
ASD
D2 PGD2
PGD HPGDS
in vitro PGD2
PGD2
2 HPGDS
(5)
(6)
HPGDS-PGD2
HPGDS-PGD2
HPGDS-PGD2 - ASD
D HPGDS D2 PGD2
HPGDS-PGD?2
iPS HPGDS DP1
HPGDS 3
iPS HPGDS
HPGDS

HPGDS



iPS

HPGDS-PGD2
iPS HPGDS
iPS
Tet-On Piggybac vector
HPGDS iPS
iPS
iPS
HPGDS PGD2 DP1
primary
culture HPGDS-PGD2 HPGDS-KO
viability
HPGDS-PGD2
HPGDS
HPGDS
iPS HPGDS
C

1. Pinto D, Delaby E, Merico D, Barbosa M, Merikangas A, Klei L, et al. Convergence

of genes and cellular pathways dysregulated in autism spectrum disorders. Am J Hum Genet.
2014:;94(5):677-94.

2. Suzuki K, Sugihara G, Ouchi Y, Nakamura K, Futatsubashi M, Takebayashi K, et
al. Microglial activation in young adults with autism spectrum disorder. JAMA Psychiatry.
2013;70(1):49-58.

3. Vargas DL, Nascimbene C, Krishnan C, Zimmerman AW, Pardo CA. Neuroglial
activation and neurcinflammation in the brain of patients with autism. Ann Neurol.
2005;57(1):67-81.

4, Hazlett HC, Gu H, Munsell BC, Kim SH, Styner M, Wolff JJ, et al. Early brain
development in infants at high risk for autism spectrum disorder. Nature.
2017;542(7641):348-51.

5. Mohri I, Eguchi N, Suzuki K, Urade Y, Taniike M. Hematopoietic prostaglandin D
synthase is expressed in microglia in the developing postnatal mouse brain. Glia.
2003;42(3):263-74.



6. Paolicelli RC, Bolasco G, Pagani F, Maggi L, Scianni M, Panzanelli P, et al. Synaptic
pruning by microglia is necessary for normal brain development. Science.
2011;333(6048):1456-8.



12 11
15 1
PGD2-DP1
50
2023
D2
64 66
2023
PGD2
140
2021
0
(Sato Makoto)
(10222019) (14401)




(Mohri Ikuko)

(70399351) (14401)
(Hayata Atsuko)
(70390812) (14401)




