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Identifying hematopoietic stem cell progenitors and their signal requirements
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Hematopoietic stem cells (HSCs) arise from hemogenic endothelial cells
(HECs) through an intermediate stage known as pre-HSCs. In this study, we aimed to elucidate minimal
factors required for supporting HSC induction from HECs. We identified stem cell factor (SCF) and
thrombopoietin (TPO) as minimal factors to produce HSCs from E11.5 pre-HSC-1 in a serum-free and
feeder-free culture condition. Furthermore, endothelial feeder cells were additionally required for
HSC induction from E10.5 pre-HSC-1 and E10.5 HECs. Our results revealed a transition of signal
requirement during HSC development from HECs. The culture method established in this study provides
a useful tool for investigating the molecular mechanisms underlying the development of HSCs from

HECs.



(@)) (hematopoietic stem cell; HSC)
ES
@
(hemogenic endothelial cell;
HEC) HEC
precursor of HSC type | (pre-HSC-1) pre-HSC-11
2
HEC pre-HSCs
( )
ES
HEC pre-HSCs
HEC  pre-HSCs
(@)) HEC  pre-HSC-I RNA-seq (SCRNA-
seq) SCRNA-seq
( )
8 (E8) E9 scRNA-seq E10 El1 E8 E9
E8
2
E9 HEC
E8 El1l SCRNA-seq
HEC  pre-HSC-1
(2) scRNA-seq HEC  pre-HSC-1

HEC  pre-HSC-1



(1) E10 E11 SCRNA-seq pre-HSCs

pre-HSCs
pre-HSCs stem cell factor (SCF) Kit
(TPO) Mpl SCF
TPO  pre-HSCs SCF TPO
E11l pre-HSC-I SCF  TPO
E11 pre-HSC-I SCF
TPO
@) SCF TPO E10 pre-HSC-1 E11l
pre-HSC-1
Notch (Hadland BK et al., J Clin
Invest, 2015) Notch
2 (bEnd.3 Uve 2 ) Notch
gPCR Notch
E10 pre-HSC-1
E10 HEC
E10 pre-HSC-1
E10 HEC SCF  TPO
(©) SCF  TPO
HEC pre-HSCs
E10 E11 scRNA-seq SCF
TPO
E12 KIT )
SCRNA-seq Kit Mpl
SCF
TPO/MPL
(CY) KIT MPL E10 HEC KIT
MPL E10 pre-HSC-1
KIT MPL El1
pre-HSC-1 KIT 1/3 MPL E11l pre-HSC-1 FACS
SCF  TPO ( ) 2
pre-HSC-11/HSC KIT MPL
4 pre-HSC-11/HSC KIT MPL
®)

E10 HEC E10 HEC E11l
pre-HSC-1 SCF
E11l pre-HSC-1 pre-HSC-11/

SCF  TPO E11l pre-HSC-

I SCF TPO E10 pre-HSC-1



E10 pre-HSC-1 E11 pre-HSC-1

Hadland BK. et al., Endothelium and NOTCH specify and amplify aorta-gonad-mesonephros-
derived hematopoietic stem cells. J Clin Invest, 125(5): 2032-2045, 2015



4 0 3

S. Morino-Koga, S. Oshiro, M. Tsuruda, D. Gondo, M. Ogawa

Induction of hematopoietic stem cells from mouse embryonic pre-HSCs in serum-free and feeder-free culture supplemented with
SCF and TPO.

International Society for Stem Cell Research (ISSCR) 2021 Annual Meeting

2021

S. Morino-Koga, S. Oshiro, M. Tsuruda, T. Yokomizo, M. Yamane, S. Tanigawa, K. Miike, S. Usuki, K. Yasunaga, R.
Nishinakamura, T. Suda, H. Niwa, M. Ogawa

Single-cell RNA-seq analysis combined with an in vitro culture system unveils the essential factors of pre-HSC
differentiation into HSCs.

International Society for Experimental Hematology (ISEH) 52nd Annual Scientific Meeting

2023

46

2023

S. Morino-Koga, M. Tsuruda, X. Zhao, S. Oshiro, M. Ogawa

Minimum signal requirements for HSC maturation from HECs.

18th International Symposium of The Institute Network

2023







