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Regulation of neural stem cell asymmetric division by the cilia-centrosome
system

MATSUZAKI, Fumio

120,100,000

ASPM ASPM LGN
LGN

A hallmark in the human brain development is the formation of a new
germinal zone, outer subventricular zone (0SVZ) during neurogenesis, in addition to the common
germinal zone (VZ). The OSVZ expands the population of neural progenitors extensively undergoing
proliferative and neurogenic divisions to generate a massive amount of neurons. Thus, the formation
of the 0SVZ, which is absent in rodents, highly contributes to brain expansion in gyrencephalyc
mammals such as primates. We have attempted to make double mutants of mouse recessive autosomal
primary microcephaly (MCPH) genes and the LGN gene. Its defect randomizes spindle orientations,
consequently generating scattered progenitors just like those in the OSVZ . Here we show that a
double mutant for a MCPH gene, Aspm, and LGN exhibits a dramatic reduction in the brain size. We
will discuss the detailed phenotype of the double mutant.

gyrencephaly microcephaly neural stem cell cell death



radial glia
apical
apical-basal
apical

basal

(radial glia) basal

(Konno et al. Nat Cell Biol 2008,

LGN

apical-basal

basal process

apical process

Shitamukai et
al. J Neurosci 2011
outer subventricular zone (OSVZ)

progenitor

LGN

B HiERREOEE

T —R = MEEEE— R > NETEEEER
[TRa#] GENRTR]

FRAZERIA [P des i)
basal basal process
process ftES} ISK=E: £
I P VD

_________________ Mg L
BIRE#SVZ HIERMARE y s
e db dm VAR WARE""
BEEHVZ 80 08 o e HTER4ERS
%cal process ﬂl‘&lli apical

Shitamukai et al. J Neurosci
2011

ASPM




CRSPPR/Cas9

LGN Inscuteable
H24

ASPM LGN
ASPM LGN

radial glia

LGN

LGN

ASPM  (Abnormal Spindle-like

microchephaly) LGN

ASPM
LGN

in utero electroporation
ASPM KO

DNA damage check point

LGN  ASPM

LGN

ASPM

10
1. Inoue M, lwai R, Tabata H, Konno D,
Komabayashi-Suzuki M, Watanabe C, lwanari H,
Mochizuki Y, Hamakubo T, Matsuzaki F, Nagata KI,
Mizutani KI. Prdm16 is crucial for progression of the
multipolar phase during neural differentiation of the
developing neocortex. Development. 144(3):385-399.
(2017).
2. Delaunay D, Kawaguchi A, Dehay C, Matsuzaki F.
Division modes and physical asymmetry in cerebral
cortex progenitors. Curr Opin Neurobiol. 42:75-83. doi:
10.1016/j.conb.2016.11.009. Epub 2016 Dec 12.(2016).

3. Suzuki K#, Tsunekawa Y#, Hernandez-Benitez R#,
Wu J #, , Matsuzaki F, et al. In vivo genome editing
via CRISPR-Cas9 mediated homology-independent
targeted integration. Nature. 540(7631):144-149. #equal
contribution. (2016).

4. Tsunekawa Y#, Terhune RK#, Fujita I, Shitamukai

A, Suetsugu T, Matsuzaki F. Developing a de novo
targeted knock-in method based on in utero
electroporation into the mammalian brain.
Development.143(17):3216-22. doi: 10.1242/dev.136325.
#equal contribution. (2016).

5. Okamoto M, Miyata T, Konno D, Ueda HR, Kasukawa
T, Hashimoto M, Matsuzaki F*, and Kawaguchi A*. Cell
cycle—independent transitions in temporal identity of
mammalian neural progenitor cells. Nat Commun.
7:11349. doi: 10.1038/ncomms11349. *corresponding
authors. (2016).

6. Matsuzaki F, Shitamukai A. Cell division modes and
cleavage planes of neural progenitors during mammalian
cortical development. Cold Spring Harb Perspect Biol.
7(9):a015719. (2015)

7. Klotz L, Norman S, Vieira JM, Masters M, Rohling M,
Dubé KN, Bollini S, Matsuzaki F, Carr CA, Riley PR.
Cardiac lymphatics are heterogeneous in origin and
respond to injury. Nature. 522(7554):62-7. (2015).

8. Mora-Bermudez F, Matsuzaki F, Huttner WB. Specific
polar subpopulations of astral microtubules control
spindle orientation and symmetric neural stem cell
division. Elife. 3. doi: 10.7554/eLife.02875.(2014).



9. Pilz GA, Shitamukai A, Reillo I, Pacary E, Schwausch J, Stahl R,
Ninkovic J, Snippert HJ, Clevers H, Godinho L, Guillemot F, Borrell V,
Matsuzaki F*, Gétz M*. Amplification of progenitors in the mammalian
telencephalon includes a new radial glial cell type. Nat Commun.
4:2125. doi: 10.1038/ncomms3125. (2013). * co-corresponding

10. Konno D, Iwashita M, Satoh Y, Momiyama A, Abe T, Kiyonari H,
and Matsuzaki F. The mammalian DM domain transcription factor
Dmrta2 is required for early embryonic development of the cerebral
cortex. PLoS One. 7(10):e46577. doi: 10.1371 (2012).

1

1.Aug 20-24 2017. Fumio Matsuzaki: Cortical expansion in the
development of complex mammalian brains. Meeting of the
International Society for Neurochemistry and the European.
Paris, France
2.May 17-20 2017. F. Kusumoto, F. Ikumi, A. Shitamukai, D.
Konno and F. Matsuzaki*: Regenerative plasticity of epithelial
structure in mouse radial glia during the early development.
Cortical Development Conference 2017 “Neural stem cells to
neural circuits”. Crete, Greece. *speaker.
3.July 24-30 2016.7. Matsuzaki F: Cortical expansion during the
development of mammalian complex brains. Volga Neuroscience
Meeting 2016, St. Petersburg Russia.
4.May 11-14 2016. M.Okamoto, T Miyata, D.Konno, H.R.Ueda,
T.Kasukawa, M.Hashimoto, FMatsuzaki*, A.Kawaguchi:
Temporal identity of mammalian neural progenitor cells.
Symposium of cellular diversity. 21st Biennial Meeting of the
International Society for Developmental Neuroscience. Juan les
Pins, France. *speaker.
5.Dec 1-4 2015. Fumio Matsuzaki: Cortical expansion during the
development of mammalian complex brains dJoint annual
meeting of the Biochemical Society and Molecular Biology
Sociery, 2015 Kobe, Japan. Symposium organizer
6.0ct 11-15 2014. Fumio Matsuzaki: A feedback mechanism
from neurons to progenitors regulates cortical layer proportion.
Conference Jacques Monod2014 “Cell cycle: bridging scales in
cell divison”, Roscoff, FRANCE (HOTEL LE GULF STREAM).
7.May 22-25 2014. Fumio Matsuzaki: A feedback mechanism
from neurons to progenitors regulates cortical layer proportion.
Cortical Development Conference 2014. Crete, Greece (MAICH)
8. Nov 25-27 2014. Fumio Matsuzaki, Atsunori Shitamukai,
Daijiro Konno, Tomomi Shimogori, Shinji Takada: A feedback
mechanism from neurons to progenitors regulates cortical layer
proportion 37th Annual meeting of Japanese Society of
Molecular Biology Yokohama, Japan. Symposium organizer
9.June 6-10 2014. Fumio Matsuzaki: A feedback mechanism
from neurons to progenitors regulate cortical layer proportion.
Workshop for the 2014 American Society of Cell Biology meeting,
Philadelphia,USA (Pennsylvania Convention Center)
10. Dec 15-16 2014. Fumio Matsuzaki: “Single-cell analysis of
temporal identity progress in mammalian neural progenitors”
2nd UK-JAPAN Workshop on Neural Epigenetics: Epigenetics
and transcription in the brain: towards single cell analysis.
London, UK (University College London).

0

http://ww._cdb.riken.jp/research/la
boratory/matsuzaki .html

€))
MATSUZAKI Fumio

10173824

0

®

*



