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Identification of novel genes that function in cell division and migration of
neural progenitors
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Developmental dynamics of neural stem/progenitor cells (NSPCs) are crucial
for embryonic and adult neurogenesis, but its regulatory factors are not fully understood. We
identified the radmis gene, a novel microtubule associated protein highly enriched in NSPCs. Radmis
is a substrate for the E3-ubiquitin ligase, anaphase promoting complex/cyclosome, and is degraded
via_the KEN box. Radmis was highly expressed in regions of active neurogenesis throughout life. In
addition, we identified another NSPC gene, designated as inka2, a putative regulator of actin
cytoskeleton reconstruction. Inka2 transcripts were detected in Olig2-positive oligodendrocyte
progenitor cells during embryogenesis. In the adult brain, the expression of inka2 was interestingly
confined in terminally differentiated neurons in the restricted forebrain regions. Inka2 may be
involved in multiple actin-driven processes, including cell migration and establishment of neuronal

polarity.

radmis



NSPC
S\V4
(radial glia)
(radia fiber)
NSPC
NSPC
suppression
PCR-subtraction
NSPC
NSPC
radmis inka2
Radmis
: Radmis
radmis
NSPC
radmis :NSPC
radmis
NSPC radmis shRNA
radmis
radmis
radmis
radmis
radmis
radmis

radmis

radmis

radmis

radmis cDNA
in situ hybridization inka2
MRNA Inka2 in
situ hybridization
Inka2
inka2 invitro inka2
inka2 shRNA vector NIH3T3
TIRF
) inka2 in vivo
Inka2
inka2
KOMP
inka2 KO ES
ES
radmis
radmis NSPC
NSPC
1
radmis

nestin,vimentin

) #rE

B |
= |

1
bRGC ]
aRGC 1

©

a4 HA R iR HA

radmis °




NSPC shRNA radmis
nestin
2
70
60
B
350
1
w40
S
30
X
52
*ﬁm
0
WO #1 #2
o radmis shRNA
2: radmis
NSPC
radmis
Filippi
Filippi
radmis
, radmis
Filippi radmis
mesenchymal cells
radmis
radmis
radmis
M
M
Cdhl
radmis KEN radmis
M
APC/C Cdhl radmis KEN
NSPC
radmis APC/C Cdhl
M
radmis nestin
inka2
inka2  Inka

Inkal

in situ hybridization

inka2 mRNA
OPC
HEK 293
inka2
NIH3T3 shRNA inka2
shRNA inka2
Inka2
inka2 mRNA
inka2
inka2
inka2
GST inka2
/
Inka2
inka2
inka2
(inka2 cKO)
cKO LacZ
inka2
inka2 cKO
CAG-Cre
inka2
inka2
apica
basal dendrite
inka2



6
Akiyama H, Nakadate K, Sakakibara S.
Synaptic localization of the

SUMOylation-regulating protease SENP5 in the
adult mouse brain. J Comp Neurol. 526:990-1005
(2018)

Akiyama H. and Sakakibara S. Cytoskeletons
in neuronal development. Review, Phys Fitness
Sports Med. 5: 131-142 (2016)

Iwasaki Y, Yumoto T, Sakekibara S.
Expression profiles of inka2 in the murine
nervous system. Gene Expr. Patterns. 19:83-97
(2015)

Hussain MS, Battaglia A, Szczepanski S,
Kaygusuz E, Toliat MR, Sakakibara S, Altmiiller
J, Thiele H, Niirnberg G, Moosa S, Yigit G,
Beleggia F, Tinschert S, Clayton-Smith J,
Vasudevan P, Urquhart JE, Donnai D, Fryer A,
Percin F, Brancati F, Dobbie A, Smigiel R,
Gillessen-Kaesbach G, Wollnik B, Noegel AA,
Newman WG, Niirnberg P. Mutations in
CKAP2L, the human homolog of the mouse
Radmis gene, cause Filippi syndrome. Am J Hum
Genet. 95:622-632 (2014)

Hasegawa Y, Yoshida D, Nakamura Y,
Sakakibara S. Spatiotemporal distribution of
SUMOylation components during mouse brain
development. J Comp Neurol. 522:3020-3036
(2014)

Yumoto T, Nakadate K, Nakamura Y, Sugitani
Y, Sugitani-Yoshida R, Ueda S, Sakakibara S.
Radmis, a novel mitotic spindle protein that
functions in cell division of neural progenitors.
PLoS One 8:€79895 (2013)

10
o-tubulin SUMO
40 2017
2017 12 7
SUMO SENP5
40 2017
2017 12 7
STAND NWDI1
40 2017

2017 12 6

Expression profile of SENP5 in the central

nervous system
SENP5

Hiroki Akiyama, Mikoto Nomura, Kazuhiko
Nakadate, Shin-ichi Sakakibara

39

2016 7 20

Expression pattern of a novel gene inka2 in

nervous system and analysis of its function in cell

motility.
Yumi Iwasaki Hiroki Akiyama, Shinichi
Sakakibara

39

2016 7 20

Neural progenitor cells in the anterior
medullary velum of the adult mouse
Mana Nagasawa  Sayaka Kato
Sakakibara

39

2016 7 20

Shin-Ichi

2
Ehara, A, Sakakibara S, Ueda S. The Role of
Attractin in Neurodegeneration Caused by
Oxidative Stress. "Free Radicals and Diseases",
(Chapter 9) INTECH, Eds Ahmad R (2016).
(ISBN978-953-51-2747-5)
http://dx.doi.org/10.5772/63330

Ueda S, Ehara A, Inoue K, Masuda T,
Sakakibara S, and Yoshimoto K. Comparison of
Neuroprotective Effect of Melatonin in the
Nigrostriatal and Mesolimbic Dopaminergic
Systems of the Zitter Rat. MELATONIN
Therapeutic Value and Neuroprotection. Edts
Srinivasan V, Gobbi G, Shillcutt SD, Suzen S
(2014) CRC Press p179-188 (Chapter 15)




€Y
SAKAKIBARA, Shin-ichi

70337369

@

®
TOKUNAGA, Akinori

70549451

NAKADATE, Kazuhiko
80372895

NISHIDA, Tamotsu

50287463

*



