©
2014 2016

Foxfla

The role of Foxfla for the function of hematopoietic stem cells
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We previously reported that Vinculin is indispensable for the maintenance of

hematopoietic stem cells (HSCs). Microarray analysis revealed that the expression of Foxfla
significantly reduced by the inhibition of vinculin. To examine the role of Foxfla for HSC function,
we developed conditional gene-deficient mice. In bone marrow, HSC and megakaryocytes expressed
FoxFla. While white blood cells, red blood cells, and platelets in peripheral blood were not
affected, the number of bone marrow cells increased by the deletion of Foxfla. Competitive
repopulation assay of HSC showed that the deletion of Foxfl deteriorated repopulation capacity of
HSCs to reconstitute hematopoiesis. The frequency of long-term culture initiating cells also
reduced. Finally, cell cycle analysis by the incorporation of BrdU in vivo revealed the increase in
S phase of HSCs by the loss of Foxfla. These data suggest that Foxfla regulates quiescent of HSC in
bone marrow niche to maintain the hematopoiesis.
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FADOEBEN OMERHEICE G352 & 2]
5222 L7~ (Ohmori et al., J Biol Chem
2010 ; B EEBARFEE CG5F B Fik
2021 fEEE)). ZOMFEHOLMNE T LD
12, Vinculin #filiz & A& T+RIELLE
AT VAT LT, %8725 250
shRNA Be 4112238 U T Foxfla & W\ 9 B [K
23, I BEIDIH STz,

BT Cld Foxfla 28 de 16 Yt (K5 i fE i
DRERRK (Foxc2, Foxll, 72 /xig
Eate)n, BN HAERKERTH D
alveolar capillary dysplasia /= DM REAR
2, RIEMSH, RETFEREDORRIZRY 5
5952 & (AM ] Hum Genet, 2009; Am J Med
Genetics, 2010) 23R4 Si/z. Foxfla @/
v 7T MU AFBRICHRESNLTED, B9
R CAEFETHRE~Y T AIEELR D
(Development 2001). ~TFr~7 A THEE
RRBAE LT o0 - A - i oRE
PR BIRREAFRIZ, Foxfla WG T A1 E S
PNTOWTIE 3 R fRHT 8 STV RV,

2. WO H™

AWFFETIL, FoxflaavF 4 aFt i) v o
TU MU RAEERL, IRERFFRAR ) v
T b~ A% HWTC, Foxfla 0 sl i
HEREZ I LT 5.

3. WD IE

AWFSE & Mt A RE, K ONE a5 T s
BRIEIZ BT RGN Foxfla D&% E| &5
REAEBLOE 528 52023 572912 Foxfla
arvr4vatns v I T Ry RAELE
L, MEHZHW (Foxfla /o) Foxfla
flox/tlox < 07 2 %3751, A v A —Tzm
M Cre 3BT A MxlCre v A& D
BB EIT > 7~ (Mx—Cre: Foxfla ") Cre

ZFHET D polyl:C #5144 23 M He e 5o e,

RAE M4y ] 28122 U, Foxfla 23i&E M « MERSY
BRI 3 2 5B 2 /et U7z, s i i fE ek
=T 4 7 LB AT, o
A5 - HERF~D Fox1fa OFE|ZFEAM L 7.
B~ T A& 35ICHERF 95 2 &, i
RN - BB B O RIE I DN T
Bez Uiz, dEimamiaoMmiaE Y, mEkob
AE, Moo BRI O MIFEFSRE &2 MR L, i
R L BRI T Foxfla OE| « 2D
A2 RE LT,

4. WFFERk R

1)Vinculin #piliZ X 5 & MmeEpHifd mRNA 28
b EMmEMminEE T 5 c-kit B, Scal
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{3+ AmRNA & LT Foxfla #RIE LT (FE 1).

#1 Vinculin#N&lIZ& Y ZiEd % mRNA

R vs
Number  Description A RvsB RvsC

19621  Neurod2 0.41 -0.43 -0.49
26455  Foxfla 0.34 -0.86 -0.87
26285  [AK044606] 0.26 -0.99 -0.99
30185  Sync 0.17 -0.46 -0.56
18505  [AKO015310] 0.14 -0.39 -0.55
39970  Vl1ri8 0.07 -0.39 -0.57
28530 [AKO009336] 0.04 -0.85 -0.84

7247 1200009022Rik 0.03 -0.48 -0.44
26877  vinculin (Vcl) 0.01 -0.41 -0.35
45200  Fgfl0 0.01 -0.53 -0.70

4252  [AK034355] -0.01 -0.36 -0.32
21465  Myodl -0.01 -0.38 -0.45
31717  Myodl -0.03 -0.34 -0.41
22712 vinculin (Vcl) -0.03 -0.40 -0.36

7403  Tmem163 -0.05 -0.43 -0.79
28242  [AK140043] -0.06 -0.64 -1.05
27456  Olfr154 -0.06 -0.37 -0.32

7050  Myodl -0.09 -0.41 -0.49
20216  paxillin beta -0.09 -0.56 -0.36
27822  [AK039273] -0.11 -1.04 -0.78
33259  [AK090281] -0.12 -0.82 -0.83

9457  Myog -0.12 -0.44 -0.45
26044  [AK043419] -0.13 -0.54 -0.39
18234  Fgf2 -0.16 -0.50 -0.38
10711 [AKO017106] -0.17 -0.71 -0.56
14893  OIfr190 -0.20 -0.51 -0.32
24141 [AK018435] -0.20 -0.59 -0.31
21421  L-Gulo -0.20 -0.51 -0.51

5815 [AKO037397] -0.22 -0.78 -0.84

7100  OIlfr1495 -0.24 -0.58 -0.34

*Value was expressed as logl0. R=control,
A=Talin shRNA, B=Vinculin shRNA(B),



C=Vinculin shRNA (C).
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&2 EmEiHe e E AR

Mean + SD P
GO/G1  Foxfla™/x 62.35+6.60%
Mx-Cre: Foxfla™™  66.66+8.10%  0.355
S Foxfla/ox 16.68+1.64%
Mx-Cre: Foxfla™™  19.7842.21%  0.025*
G2/M  Foxfla™* 15.82+4.62%
Mx-Cre: Foxfla™™  8328+5.11%  0.042%*

*P < 0.05 (Student’s ¢-test).

7) i

Foxfla"o/io < o7 2 2 ERLL, & M o
FEREFEA 21T o 7= Foxfla 4R X if s e 1 &
EIMAEZERE, LTC-1C IR T #3789, Hija)E 1
TIE S Mo ERO =, —F, BHEP
OFEME MU, YL kXY, Foxfla
TEmMSMEEE LIRS, 20
Quiescent Z il L CTWAKRTF+THD Z &0
R R, —J7, MR EEE RIF L
TWAHA B =AAE, BIEETIIAHTHY,
SRBIT T T O 2D, S HIZ Foxfla
DR Z AT L T & 72U,

5. FEeREERmIE

(WFFEIRFRAE . WHIE A M ONEEERFE# (1
T T#H)

UdEssamc) (G 6 1)

1) Ohmori T, Mizukami H, Ozawa K, Sakata Y,
Nishimura S. New approaches to gene and
cell therapy for hemophilia, J Thrombosis
and Haemostasis. 2015;13:S133-S142.

2) Nishimura S, Nagasaki M, Kunishima S,
Sawaguchi A, Sakata A, Sakaguchi H,
Ohmori T, Manabe I, Italiano JE Jr, Ryu T,
Takayama N, Komuro I, Kadowaki T, Eto K,
Nagai R. IL-la induces thrombopoiesis
through megakaryocyte rupture in response
to acute platelet needs. J Cell Biol. 2015;
11;209:453-66.

3) Nishimura S, Nagasaki M, Okudaira S, Aoki
J, Ohmori T, Ohkawa R, Nakamura K,
Igarashi K, Yamashita H, Eto K, Uno K,
Hayashi N, Kadowaki T, Komuro I, Yatomi
Y, Nagai R. ENPP2 contributes to adipose
tissue expansion in diet-induced obesity.
Diabetes 2014;63:4154-4164.

4) Sakata A, Ohmori T, Nishimura S, Suzuki H,
Madoiwa S, Mimuro J, Kario K, Sakata Y.
Paxillin is an intrinsic negative regulator of
platelet activation in mice. Thrombosis J.
2014;12:1.

5) Mimuro J, Mizukami H, Shima M,
Matsushita T, Taki M, Muto S, Higasa S,
Sakai M, Ohmori T, Madoiwa S, Ozawa K,
Sakata Y. The prevalence of neutralizing
antibodies against adeno-associated virus
capsids in reduced in young Japanese
individuals. J Med Virol.
2014;86:1990-1997.

6) Kashiwakura Y, Ohmori T, Mimuro J,
Madoiwa S, Inoue M, Hasegawa M, Ozawa
K, Sakata Y. Production of functional
coagulation factor VIII from iPSCs using a
lentiviral vector. Haemophilia
2014;20:¢40-44.

(Fa%ER] Gt 10 )

1) Ohmori T. ;CRISPR/Cas9-Mediated Genome
Editing using an AAV8 Vector Improves
Hemostasis in a Mouse Model of
Hemophilia B in vivo, The 25'"US—-Japan
Cellular and Gene Therapy Conference,
Maryland, Mar 9, 2017.

2) K& A, M B, Ek B,
Forkhead box BrB:[K+ Foxfla [XIf/MK
AT 7Y DRI - BEREICES L2awn
Rk 28 AR B ARELFS B H SR
&, MR, 2016 46 7 11 H

3) KF Al mAREEIRROBUR &R
B, SRk 28 AR B ARA AL B RS ]
= =RV A EBEBETIRE P
TO DATE, 2016 4-6 H 11 A, #iAK




5) KF Al mAREMEIRROBUR &R
S, 38 [ A ARMAR Ik ML P PR
BB, 2016426 H 17T H, KRR

6) Kk #l:OEDThnDLEREDAr—
R O A~ B H 25 T huli e 3K 2 PLg
L CERAT D70~ 237 [A] B ATEBR
MES RS 2, B, 2015 4F
9 H 26 H.

7 KA HE] /s RE REE O e &2
Wr~D7 7' v —F, %5 16 [A] B AR A MK
LRGBS, 4R, 201547 A 11-12
H

8) Ohmori T.; New approaches to gene and
cell therapy for hemophilia, The 25"
Congress of the International Society
on Thrombosis and Haemostasis (State
of the Art Symposium), Tronto, Jun
20-25, 2015

9 K& Hl, KE B, FHE #i7, K
H A5, /NME &b, .l ¥, |
KO AR A KT ST T BERE Y
ANVARY Z—% AW BInFIRIEED
BRZE 2 37 [Bl A ARIAR IR i o 0

2 [UEL, 201545 H 21-23 A.

10) K# 7 : ITP OJsfe L ITP JERIZHBIT
% TPO Z A RAEENHE DAE]. 55 36 [7] A A
A ik i 2P i e 2, KBk, 2014 48 5
H 30 H

(XE) G 14 )

1) KF& Al /b RBERE SR EE, Int/NEEER
th, FRE ", & B MW, [MikEE
BET OB 2017-2019], HIR, KRS
FhEE LA, (R .

2) K#& #l.  Ashwell-Morell ZF{K% I
U 7= /MR EGRE A B = X A, In: @ /A5
&, /NG, SaRE, e, KE
# %, Annual Review MLj% 2016, T,
A E S, pl62-168

3) K& AL M. In: KGR KRR
£, [WRE 85 1LAR], B, e s,
(GIEIER

4) K& Al FBEMEME NEEBEEGERE. In:
W, bER W, [4 B olpEfiEst
2016), B, EFERZ, p724-726.

5) K& Al SeRMEHMWIEOBLET - Mia
1B, In: WA, JLILAERR, F1ERE
i, BT+ MR Ik i s, RES, e,
2015, p91-98.

6) KAE Al LA A O R i
PR LSRR, IniE SRS, JNEBE,
WHE—, &85, /N&E "  #F, Annual
Review Mg 2015, MR, HAMEZFAL,
p262-269.

7) K& Fl. von Willebrand JHiZxtd 575
W, Ini@&R 3, KIEEGL, SARHER,
MM W, [EBM Mgk B oihm],
HOR, HhAMESFAE, 2014, pd19-421.

8) K& =] o RMEIM/ IR AE - HEEE R
WOE, Int BARMKTZ  fa, [k

E7 XA RM], HIE,
p393-395.

9) K& Al Pul/ICE, Ini &R W,
TV T IVIMRE B OIR, R, W
(L5, 2014, p206-215

10) K =l FlR ke 1 5 72 7 i i
DOBE], In:@/ARIE, /NERHL, YHEPE
—, A3, NEE T, Annual Review
Mk 2014, HH, FAEFAE, 2014, p
198-203.

1) KA #. FFRE i PN EE[EDE e (DIC),
In: &8, XFHE= W, [B0%
Wrigdt 85 7 i), B, EAEERE 2015,
p1165-1168.

12) K& Al IR, In: Ay ESL T,

[T —7 %A MR F], F, X
St A EAE, pl8-23.

13) KA =, (/B R AT - R RV SR
BE, Int AR B3L fw [ v T7—7 %=
MR, B, RS A E A,
pl163-166.

FE JT &, 2015,

(P36 M PEAE )
OmiRd Gt 1 1)

KR TS 7 2 b oo B K & s+ &
WEET D7D AV R 2 —

I . KE wl. REMAOL. KEEP, K
M ORGSR, FRE— EKE—,
EERE, A . KHEE—

MEFIFT « SREN BIREFR RS
FE¥E - MO3RMH

F 5 ¢ KFE 2017-004198
HFEFEHH . ERk294 1 H 13 H
EWNAOR] . BN

Okt G 0 1)

(£ Dfh)
R— LR—

6. WFICREAR

(D) e RFTE

K#%x A (OHMORI, Tsukasa)
BIRERI KT - EFE - 2%
F9e#E & B ¢ 70382843

(2) BfFFE 5 104

PEFT 4 (NISHIMURA, Satoshi)
HIRERI K « FERES - %
HFJE# %5 : 80456136

(3) s HERF T
BAY AP

(4) B 7et 113
B



