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Identification of mesenchymal stem cell, which gives rise to hematopoiesis
supporting cells

Miyagi, Satoru
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A previous study showed that the FZD5 expression distinguishes immature

human mesenchymal stem cells (MSC) in vitro, and the FZD5 is crucial for maintaining the stemness of
MSC. Therefore, we generated a transgenic mouse (Fzd5-CreERT-tFP635) that expresses CreERT and the
TurboFP635 (tFP635) under the transcriptional control of the Fzd5 gene. In the bone marrow (BM) of
the mice, tFP635 was preferentially expressed in MSC, Leptin receptor-expressing MSC (LepR+MSCs),
and some Pdgfra + Scal+ MSC (Pa S). Inducible lineage tracing with the strain at the adult stage
showed that Fzd5-expressing cells and their descendants were progressively dominant in LepR+MSC and
Pa S, and the cells persisted for one year. These results showed that our transgenic mouse marks two
different types of MSC, LepR+MSC and Pa S. We also found that tFP635-PDGFRatScal+ stromal cells
(tFP635—PDSP§ are a putative novel MSC fraction.

FZD5



(Hematopoietic stem cells; HSC)

MSC HSC
TGFB
receptor (LeprtMsC)
SCF Cxcl12
HSC

reticular cells (CAR) Prx1* Nestin* Osterix*

LeprfMSC CAR

MSC

(Mesenchymal stem cell; MSC)

HSC

Leptin

NG2 (NG2*MSC)

HSC
HSC

CXCL12-abundant

MSC

Flow cytometry (FCM)

MSC
Reports, 2013
(Morikawa, J Exp Med, 2009)

Cxcll2 SCF

Cxcl12 PaS

Wnt
Fzd5 PaS

FZD5

BAC
Fzd5
CreERT2
turboFP635 (tFP635)
(Fzd5-CreERT2-tFP635)
PasS

Morikawa, J Exp Med, 2009; Mabuchi, Stem Cell
CD457Ter119'Scal*PDGFRa* (PasS) MSC

F2d5-CreERT2

T peas B creernab weess | 7
[—5

cac-cat-Grp | cac N cat |OM ecee |

STOP
9%4’—"/719&“5@

CreERTZ]ZA{ tFP635 | DI

caG )M EGFP | ®
R @
IEZD( creer2bA treess |
CAG m =

X 1. Fzd5-CreERT2-tFP635% A\ \ /- HlifEREL

BHSRER DR




1) Fzd5-CreERT2-tFP635 FP635

tFP635
FP635
FCM MSC
PaS FCM
(Whole bone; WB) Lepr*MSC
(Bone marrow; Marrow)
2) Fzd5*
Fzd5* Fzd5-CreERT2-tFP635  CAG-CAT-EGFP
Fzd5-CreERT2-tFP635,CAG-CAT-EGFP (Fzd5-CreERT ) Fzd5-CreERT
(TM) Fzd5* tFP635 GFP
GFP (1 Fzd5*
PasS
3) CFU-F
Fzd5-CreERT2-tFP635 PDGFRa SCAl FP635
Colony forming unit-fibroblast (CFU-F)
1) Fzd5-CreERT2-tFP635 FP635
Fzd5-CreERT2-tFP635 tFP635
( 2 FCM
WB tFP635* 60-80% PDGFRa single positive cell (PDSP)
Marrow tFP635* 60-90% Lepr*MSC ( WB
PDSP Lepr*MSC ) PasS
Lepr*MSC tFP635 5-10% 80-95% ( 3)
Fzd5-CreERT2-tFP635 MSC
Epiphysis Diaphysis

tFP635

tFP635 DAPI

®2. Fzd5-CreERT2-tFP635 &k D 5% U KRB DO 8 ER
TB; ‘#38. CB; R&&




A WB C
Ga:e Cdd5Tert19”  tFPE35CA45 Ter1 19” 1004 - PaS
1022% 82% 9 &= POSP
21 P s < 804 = SSP
a i 60- =1
§, 107 o
S 4 £ 204
0-
Gate; Cd45Ter119Cd31” tFP635'Ca45 Ter1 19°Ca31™ _ 100 . LepR'MSC
| 4 Q\O’w‘
~ gw-
3 "
8 2-
w
0-
AF GH I
E 100+ A
o 13
- ao-
% 2 =H
60+
¢ o l
s 401
2 20 >
0"'

PaS PDSP SSP DN LepR+MSC

(3. tFP635+BHif) EMBRAPDP aS (A)&Lepr*MSCOFCMTO 2 71 )L
LEEBT—9(C, D). (E) BMEMIH B TDFPE3SMHIER

2) Fzd5*
Fzd5*MSC A 8-12 Fzd5-CreERT TM
GFP* FCM PasS ™
15% GFP ™ 4 80%
1 Lepr*MSC GFP 1

( 4

A

Gate; Cd45™ Ter119” Gate; PaS

Gate LepR'MSC

issp Pas | |04 =
: W< B, 132% 81
L. 45%% !
W |
o TT%%  Gale; C45 Tert19" Lepr
tew ]
75.5¢ '_'
™

__ 786% )Lepnmso
el | e 7s~;e<>Q .




B94. Fzd5-CreERT VYD RZRW#B
AR EE SRR

GFPEBMROERNVNEILEZTOER
F—9(C)
1
4 40 400
Days after TM injection pvalue
1w =>0.05
4w 2 8,000
16W > 0.00005
1y S Q0 SO - < 0.00005
& & <
Q Qo @ Q Q‘Q
K
GFP Fzd5 PaS Lepr'MSC
Fzd5-CreERT-tFP635
B PaS Lepr*MSC
GFP
Fzd5-CreERT-tFP635 {E1A#A1t MSC

3) CFU-F
Fzd5-CreERT2-tFP635
CFU-F

tFP635P a S tFP635"P a S
tFP635-PDSP

tFP635/tFP635*Pas

tFP635-PDSP 1
2

( 9
tFP635-PDSP

tFP635"PDSP
MSC

10

CFU-F (%)

2

9 TTTTITT
Repla“ng 1()2()3() 1(!2"3“ 10203() 1(l2l13(l 1l)2l)3() 1tl2(b3" 1!)2!)3() 1(!2!!3(!
tFPe3s [ I - T -
PaS PDSP Sca1l DN

B05. Fzd5-CreERT2-tFP635% 2 R &AL\ = $#MSC
DRIE

Fzd5-CreERT2-tFP6357 D R DB & h B %=
BE%, SEMEER & %2V —TsvJLI0=—
TyAETROT,

tFP635-PDSP

MSC
7L

in vitro in vivo

MSC



5 2 1 0

Miyagi Satoru Iwama Atsushi 27

Plant homeodomain finger protein 6 in the regulation of normal and malignant hematopoiesis 2020

Current Opinion in Hematology 248 253
DOl

10.1097/MOH.0000000000000588

Miyagi Satoru Sroczynska Patrycja Kato Yuko Nakajima-Takagi Yaeko Oshima Motohiko Rizq 133

Ola Takayama Naoya Saraya Atsunori Mizuno Seiya Sugiyama Fumihiro Takahashi Satoru

Matsuzaki Yumi Christensen Jesper Helin Kristian Iwama Atsushi

The chromatin-binding protein Phf6 restricts the self-renewal of hematopoietic stem cells 2019

Blood 2495 2506
DOl

10.1182/blood.2019000468

Kanayama Kengo Chiba Tetsuhiro Oshima Motohiko Kanzaki Hiroaki Koide Shuhei Saraya 2019

Atsunori Miyagi Satoru Mimura Naoya Kusakabe Yuko Saito Tomoko Ogasawara Sadahisa Suzuki

Eiichiro Ooka Yoshihiko Maruyama Hitoshi lIwama Atsushi Kato Naoya

Genome-Wide Mapping of Bivalent Histone Modifications in Hepatic Stem/Progenitor Cells 2019

Stem Cells International 1 10
DOl

10.1155/2019/9789240

Kato Yuko Hou Li-Bo Miyagi Satoru Nitta Eriko Aoyama Kazumasa Shinoda Daisuke Yamazaki 76

Satoshi Kuribayashi Wakako Isshiki Yusuke Koide Shuhei Si Sha Saraya Atsunori Matsuzaki

Yumi van Lohuizen Maarten Iwama Atsushi

Bmil restricts the adipogenic differentiation of bone marrow stromal cells to maintain the 2019

integrity of the hematopoietic stem cell niche

Experimental Hematology 24 37

DOl
10.1016/j .exphem.2019.07.006




Miyagi Satoru Kato Yuko Watanabe Ayako Miyamoto Kenichi Yoshikawa Rintaro Hagiya Keita 42
Hirano Daisuke Matsuzaki Yumi

Generation of a BAC transgenic mouse strain that expresses CreERT and a fluorescent protein 2022
under the transcriptional control of the Fzd5 locus

Inflammation and Regeneration -

DOl
10.1186/s41232-022-00194-x

Phf6

2020




