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The role of the nuclear receptor RORa in the guidance of cerebellar Purkinje
cell axons in mice
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We revealed the detailed development of cerebellar Purkinje cell axons in
mice, using a cell-type-specific genetic labeling approach that enables selective and sparse
labeling of individual Purkinje cells in vivo. To gain insights into the molecular mechanism of axon

guidance by Purkinje cells, we focused on the role of the nuclear receptor RORa that is selectively
expressed in Purkinje cells during axon pathfinding. We performed RORa loss-of-function experiments
by misexpressing a dominant-negative form of RORa in Purkinje cells using in utero electroporation.
We also carried out RORa gene knockout using CRISPR/Cas9 genome editing system. Under these
conditions, however, Purkinje cell axons developed normally similar to the wild type. Because RORD,
a nuclear receptor functionally-redundant with RORa, was also expressed in Purkinje cells, normal
development of Purkinje cell axons in RORa loss-of-function conditions could be due to the
functional compensation by RORb.



(Autism Spectrum Disorder ASD)

(Stoodley et

al., Nat. Neurosci. 2017)

10.5—~12.5 E10.5—~E12.5

Calbindin PCP2 (L7)

E15.5

E12.5~E15.5

ROR alpha (RORa)

Staggerer
RORa
RORa ASD
(Nguyen et al., Faseb J. 2010)
E12.5 (Gold et
al., Cell 2003) RORa
(Takeo et al., J. Neurosci. 2015)
RORa
RORa
in vivo
in vivo
RORa
@
Neurogenin2
(Ngn2) Cre/LoxP
(Hara et al., J. Comp. Neurol.
2015) Ngn2
Ptfla
Ngn2
Ptfla Cre/LoxP

Olig2



olig2

@ ASD
E11.5
E12.5
E12.5
E13.5, E14.5, E15.5 GFP
Tbri
Lhx9/Meis2- Lhx9/Meis2+
Shirasaki et al., Neuron 1995; Hara et al., J. Comp. Neurol. 2015
®3) RORa
RORa  Loss-of-function
RORa  Loss-of-function RORa
Dominant negative RORa [DN-RORa]
Staggerer RORa
DN-RORa Staggerer
(Lau et al., J. Biol. Chem. 2004) DN-RORa
CRISPR/Cas9 RORa
Cas9  RORa double
gRNA
Robo3
CRISPR/Cas9
Hara et al., J. Comp. Neurol. 2015
RORa CRISPR/Cas9
RORa RORa
RORa RNA
(Clariom D Array affymetrix )
(@)) Ngn2
Cre/LoxP Ngn2
43 2020
Ngn2
Ngn2
Ptfla
Ptfla-Ngn2 Cre/LoxP
Skor2
44 2021)
Olig2
Olig2 Cre/LoxP

Ptfla-Ngn2



() Ngn2

Ptfla-Ngn2

in vivo

GFP

Cre/LoxP

Q7N F il OERMEABM ST B~ 2 RENT, AR Z2BRIRZS R ERED

Atohl

Meis2

©)
DN-RORa
RORa

RORb

Tbril

RORa

RORa Loss-of-function

RORa  RORDb

RORa

)

RORb

DN-RORa

CRISPR/Cas9

CRISPR/Cas9



NeuroD1

44

2021

43

2020

https://ww.fbs._osaka-u.ac.jp/labs/neurobiol/shirasaki/

(Matsumoto Yosuke)

(14401)




(Tsuji Naohiro)

(14401)

(Kittaka Keita)

(14401)

(Sugio Takuto)

(14401)




