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The mechanism of organelle relocation in human erythroblasts.
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The molecular mechanisms involved in the terminal differentiation of
erythroblasts have been elucidated by comparing enucleation and cell division.
We herein investigated the effects of the cell division control protein 42 homolog (Cdc42)
inhibitor, CASIN, on cytokinesis and enucleation in colony-forming units-erythroid (CFU-Es) and
mature erythroblasts (day 10). CASIN blocked the proliferation of CFU-Es and their enucleation in a
dose-dependent manner. Dynein adopted an island-like distribution in the cytoplasm of non-treated
CFU-Es, but was concentrated near the nucleus as a dot and co-localized with y -tubulin in
CASIN-treated cells. CASIN blocked the accumulation of F-actin in CFU-Es and day 10 cells.
These results demonstrated that Cdc42 plays an important role in cytokinesis, nuclear polarization
and nuclear extrusion through a relationship with dynein and actin filament organization during the
terminal differentiation of erythroblasts.

Cdc42



11B

GTP Rho
Cdc42
Cdc42
Cdc42
FACS
PCR
(1) Cdc42 Cdc42 PCR
Cdc42
(2) Cdca2 Cdc4?2 CASIN
FACS CASIN \%
- Cdc42
X 5 Cdc42
35 CFU-E
| § 2 Cdc42
Cded2 E 331 l T day7
_— Bas CFU-E day10
= 1F
s | Cdc42 1
zmw L] g : i : ig PCR Cdc42
i- Days In cobture mRNA day11 day12
i ( 18)
E b 7 9 n 13
Days in culture
E1l. CFU-EA o AFRDEMLERICE T 5 Cdcd2
Cdc42 A _"": Qowso 'CS B = - _:1\‘1:? C oh ":3‘
CFU-E T | 200 f 5= | 8y |
Cdcd2 2 . i | e o
=] L] = | .. a
CASIN ‘E'—‘ “"’—i N =1 A » eov__
=05 g
E o . o RTEN] " CASIN :" 4
2A  CASIN Y ekt i esaiv mraiew -
CFU-E GIM® 1178 16% 952 0%
G2/M dn= 9% 11% 9% 23 %
2B D Oh 48 h (DMSO) 48 h (CASIN) E
sJlerzan li.'a,'e.u'_a'i__. :.;}L—El_’_._lﬁffi._n—._’ o iazea]  sesk0n =3 Day 7
2C  CFU-E Bl .| B ? £
1 | S |
CD71 GPA :|l.:tu.,}l .I‘I.nl:lljlcl.li-’ 4.:..10,;". .‘?.Jt.a‘d i 1.:).{13“. ?.ezfll_ ..,_,_,..r'ﬁ;..-g
FACS CASIN [ ’ con
48 E2, CFU-EICH1T 2Ccd2 BRI D ES
CFU-E Cb71 2D 0 CD
2E Cdc42 CFU-E



Cdc42

i f; B = Ao |
& : 3 \SIN
® = =
g
] = i
" -
n e -
Pl
DMS0 CASIN
4K T2 Dead 314 = 02% 327%51%
ture (h) GLD 494 %= 23% 475+ 50%
s T3+ 02% T5209%
GLM 59+ 04% S54x08%
dn= 6D E18% 6B E43IN
72 h (DMSO) 72 h (CASIN)
R[EETR soxta] | [o3x01]  seTELD
1 -5-\ ?..
| PJ._ £
& &
| B E
F5 l_:_.ggfn.: 20t10] LI%0%E

Litag

A i O mMs0
6 @ SEM CASIN
2 CREY
CASIN  day10 S0 A,
E 40 9
EE) o
R &
vm
3A - i
3B 0
o 24
Time in cul
3C
Day10 CASIN .
72 FACS i _
(=T #6303
CD71 GPA oy
- . i
2 kil
=] *
15409 0403
3D,E e
kLl :
(1]
L O pMSD
.E 0 . . W CASIN
E n
1] .
[
o u
Centered I‘ulurtr_cr! Reticulocytes Others
3 s

4, CdcA2lHERIRSE 0D G

Cdc42
Cdc42

CFU-E

Cdc42
CFU-E
CASIN
Cdc42
dayll
Cdc42

5A

(After enucleation)

CASIN F-

Cdca2 ( 5B)

A

mbDia2 F-actin DAPI DIC

DMSO

25 uM
CASIN

B

DMSO

25 uM
CASIN

M6. mDia2tF-7 % F Y DRk

(Before enucleation)

GPA

3. AFHRICEITE2CAc2HENDEE

Cdc42

A Cded2 F-actin
DMSO
25 uM
CASIN

B Cded2 F-actin
DMSO

DMSO

25 uM
CASIN

CASIN

DAPI

DAPI

Oh T2h
‘pmgn ®
.‘i’(
B -« ®
- —
-
- o " CasING® .
« s «® .
..I. -
—Dwi0
Dhay 1 |
= onsoy |11
¥ ui—Duyi I
5 ] SIN W
s I Al
< 4

24

DIC

Merge

5. Cded2&F-7# F v Ot
Merge

Cdc42

CASIN
mDia2
dayll
mDia2

mDia2
CFU-E

Cdc42

mDia2

CFU-E

CASIN



Cdc42 CFU-E

y-tubulin Dynein . Merge

CFU-E y
- DMSO

CASIN

Y- 25 .M
TA casiN KD

®
N

CASIN B y=tubulin Dynein DAPI
y -
7B DMSO

"9

Cdc42

Kobayashi 1, et al.: Erythroblast enucleation is a dynein-dependent process. Exp
Hematol. (2016) 44: 247-256.

Ubukawa K, et al.: Enucleation of human erythroblasts involves non-muscle myosin
11B. Blood (2012) 119:1036-1044.



6 5 0 4

Sasaki Yumi Guo Yong-Mei Goto Tatsufumi Ubukawa Kumi Asanuma Ken Kobayashi Isuzu Sawada 207

Kenichi Wakui Hideki Takahashi Naoto

IL-6 Generated from Human Hematopoietic Stem and Progenitor Cells through TLR4 Signaling 2021

Promotes Emergency Granulopoiesis by Regulating Transcription Factor Expression

The Journal of Immunology 1078 1086
DOl

10.4049/j immunol .2100168

Ubukawa Kumi Goto Tatsufumi Asanuma Ken Sasaki Yumi Guo Yong-Mei Kobayashi Isuzu Sawada 10

Kenichi Wakui Hideki Takahashi Naoto

Cdc42 regulates cell polarization and contractile actomyosin rings during terminal 2020

differentiation of human erythroblasts

Scientific Reports 11806
DOl

10.1038/s41598-020-68799-1

Goto T, Ubukawa K, Kobayashi I, Sugawara K, Asanuma K, Sasaki Y, Guo YM, Takahashi N, Sawada K, 72

Wakui H, Nunomura W.

1_ATP produced by anaerobic glycolysis is essential for enucleation of human erythroblasts. 2019

Exp Hematol. 14-26.el
DOl

10.1016/j -exphem

Araki Katsuya Sugawara Kotomi Hayakawa Eri H. Ubukawa Kumi Kobayashi Isuzu Wakui Hideki 108

Takahashi Naoto Sawada Kenichi Mochizuki Hideki Nunomura Wataru

The localization of a -synuclein in the process of differentiation of human erythroid cells 2018

International Journal of Hematology 130 138

DOl
10.1007/s12185-018-2457-8




28

2018

1315 1359

DOl

0

0

Goto T, Ubukawa K, Asanuma K, Kobayashi I, Guo YM, Takahashi N, Wakui H, Nunomura W.

Cdc42 regulates terminal differentiation in human erythroblasts.

80

2018
Cdc42

91

2018
0

(Takahashi Naoto)
(80344753) (11401)







