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Coactosin is a 17kDa actin binding protein that belongs to ADF/cofilin homology family. Cofilin,
which belongs to the family, severs actin filaments and promotes actin dynamics by accelerating the
treadmilling of actin filaments, a process in which monomers are removed from the pointed end of
filaments and are added to the barbed end. On the other hand, it was reported that Coactosin inhibits
barbed-end capping of actin filament, and is involved in actin polymerization in vitro.

Preliminary examination by in situ hybridization showed that Coactosin was expressed in cephalic
and trunk neural crest cells (NCCs), and their derivatives such as cranial ganglia and dorsal root ganglia.
Coactosin was also expressed in the cells that are forming mesonephriq duct, and endodermal cells.
Since these cells are highly motile cells, | decided to examine role of Coactosin in cell dynamics. For the
study, | élaborated techniques. First, | improved the sagittal slice explant technique, which enables us to
observe neural crest cell migration nearly intact condition. Next, | developed conditional siRNA
technique by modifying the system originally developed by Shinagawa and Ishii (2003). They developed
a plasmid, pDECAP-RNAI expression vector, which contains the CMV promoter, a ribozyme cassette to
cut off the m’G cap structure, and a MAZ site for Pol |l pausing. The transcripts of long double strand
RNA without cap and poly A tail stay in the nucleus, and processed into siRNA by Dicer, which is present
in the nucleus. A ribozyme cassette and a MAZ site were put into Bl vector that contains tet-on system.
This system enables us to knock-down the target gene at desired stage by administrating doxycyclin, a
tetracycline derivative.

Immunocytochemistry with anti-Coactosin antibody showed that Coactosin is localized in the
cytoplasm, and associated with actin stress fibers in cultured neural crest cells. Coactosin is also
expressed in the axon of oculomotor nerve and trigeminal nerve. In the growth cone of the oculomotor
nerve axons, both Coactosin mRNA and protein were localized.

Knockdown of Coactosin by electroporating shRNA expression vector resulted in impairment of
neural crest cell migration in vivo and in vitro. In cells that were knocked down of Coactosin,
arrangement of actin cytoskeleton was impaired; anchoring of neural crest cells at the focal adhesion
site by actin filament was destroyed. The result indicates that migration defects in Coactosin-knocked
down cells may be caused by impairment of filopodial contact to the substrate or between neighboring
NCCs. Incorporation of G-actin into F-actin was interfered in Coactosin-knocked down cells. Time-lapse
analyses in sagittal slice explant confirmed observations that knockdown of Coactosin impaired
migration of neural crest cells.

To exclude the possibility that above results are resulted from neural tube closure, conditional

knock-down of Coactosin was carried out, that is, Coactosin was knocked down after they had left



neural tube by Tet-on siRNA system. By this it was confirmed that neural crest cell migration was
impaired by Coactosin-knock down.

Coactosin protein and mRNA was localized in the oculomotor nerve. | wondered if Coactosin is
involved in extension of the axon. Knockdown of Coactosin by Coactosin-siRNA resulted in impairment
of oculomoter nerve elongation. To further investigate the function of Coactosin, N1E115 cell line was
used. The cells differentiate into neuron in the absence of serum, and we can observe neurite extension.
Coactosin was localized at the tip of filopodia of the neuritis.

Next, relation of Coactosin with Rho, Rac system was studied. Expression of dominant-positive
Rac1 or RhoA caused Coactosin to rapidly accumulate in lamellipodia or filopodia. Coactosin was
partially co-localized with Ract and RhoA. Overall, these findings suggest that in vertebrate
development, regulation of Coactosin is critical for neural crest cell migration and cell shape

maintenance.
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BEIEE LT 7 F U fEE % 732 Coactosin [ZFR L. £ OBERERHT 41T 57, Coactosin | ADF
(actin depolymering factor) domain ZFf>TEY, 77 F U LERTHI L, 77 F L ORELIME)
SHEEFIZ D2 TR, ZOBEET L < 530 Themo 7z, BERIZE T Coactosin @ mRNA 7%,
BIARARE 22 & ORI R ORI #E, MRIGMIE, PEE DKL OB DH 2D MK L
TWLZ EERALMNI L, 72, Coactosin 1I7 7 F L BLUOX ¥y v 7 7rasr A LiEEed
HZ EEmRLIL,

Z L0, ARSI BE), BIRMROEMBMRICIITS Coactosin DEEIZT~Tz, R
SR T, Coactosin 137 2 F> L AERHELTHY . BHZA FLRT 7 43— & Bl 5 = & &
RLTe, shRNA (2& D/ v 7 Z 0 A8y #GMiOBE), BIIREHR OB RIS S
7zo E£72. GFP-G-actin 37 % —_ Coactosin shRNA FEHA~7 ¥ —2RHLXEH T LITLD .
G-T7 I F LR F-T 7 F Y IAE D T2 IZ1E Coactosin DTFFENNLETH D Z L AVRENT,

AR E), HHFRMIRIZEVTIE Rho, Rac DY 7O FISRRIUE. &2 WITEERIESMED
LD D3, H5# NIE115 MifaiZ Coactosin % 7 A7 =7 h L, {&MH! Rac THEET S &, IR
FEAERIAED I, Coactosin ASRIRZERICER LTz, 77 FUMAHIICEREANT 7 F 0 &
FEGTEZR\ Coactosin % h T VA7 =7 FLIEHAIL. Rac DV 7 F AN ThHRRGERLDOE
R SAF, E 7z Coactosin 3FERIZERET D Z L bleinoTz, ZDT &iE, Coactosin 7% Rac
BOLVTTNVDTRTT 7 F v effa LRREBEOEAICE &, MlaBd), REMRIIRKEREK
FlEREZLTNDZ LML TN,

EEREIIINODIHRZZTTDIIHD, WANARTRERED L TWV5S, #HREMROBE
DOBEICIIERIR ERFE LI R/ TE 5 semi vivo DIFEIEFAR L, ZOHECLIY, &
BTN RAETORE SRS L D 2 A 5T 7 AEHR O % 7HEIC L7z, ¥£7-. Coactosin /
v 7 ZTAZKY | PREEMIIE O R M FTREERA D AE SN D DD, HDHWIEBEIT DO H DO
FEINDINIOWTIE, <H LW SIRNA /v 7 F U 4EZ B3 L, R TH® T siRNA OFEL
DA FREIC LT, TOHIEICL D, Coactosin / v 7 #'7 AZ L 0 BLE S5 OISR SRR
D ERRFERBEMR TIIR L BBIZOLOTHD Z L AR,

RILEEILESL U T RSB 21T D IS BB R RME O RN L FWMERTHZLERLTH
D, REBEERNORAE, 1§t (Eafly) ORI E LTEkEED 5,



