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Abstract

Tissue stem cells exhibit a variety of characteristics, including self-renewal capacity and
differentiation ability into multiple cell types, stress resistance, and drug efflux activity. These
specific biological characteristics (or so-called “stemness”) are supported by signals from the
surrounding niche and the stem cell-specific transcription factor set, including hypoxia and the
machinery that senses low oxygen levels. These properties are essential for normal stem cells, and
when defective may induce cellular senescence and tumorigenesis. Hematopoietic stem cells
(HSCs) depend on the bone marrow (BM) niche for their maintenance, proliferation, and
differentiation. In this project research, we will focus on the regulatory mechanism of HSC system
that maintains lifelong hematopoiesis. We investigated the following topics in FY2015.

() The BM niche is composed of nonhematopoietic and mature hematopoietic cells, including
megakaryocytes (Mks). Thrombopoietin (Thpo) is a crucial cytokine produced by BM niche cells.
However, the cellular source of Thpo, upon which HSCs primarily depend, is unclear. Moreover, no
specific molecular pathway for the regulation of Thpo production in the BM has been identified.
Here, we demonstrate that the membrane protein C-type lectin-like receptor-2 (CLEC-2) mediates
the production of Thpo and other factors in Mks. Mice conditionally deleted for CLEC-2 in Mks
(Clec2(MkA/A)) produced lower levels of Thpo in Mks. CLEC-2-deficient Mks showed
down-regulation of CLEC-2-related signaling molecules Syk, Lcp2, and Pleg2. Knockdown of these
molecules in cultured Mks decreased expression of Thpo. Clec2(MkA/A) mice exhibited reduced BM
HSC quiescence and repopulation potential, along with extramedullary hematopoiesis. The low
level of Thpo production may account for the decline in HSC potential in Clec2(MkA/A) mice, as
administration of recombinant Thpo to Clec2(MkA/A) mice restored stem cell potential. Our study
identifies CLEC-2 signaling as a novel molecular mechanism mediating the production of Thpo
and other factors for the maintenance of HSCs.

(I) Physiological aging of hematopoietic stem cells (HSCs) underlies multiple age-related
disorders. It is unclear whether functional decline in aged HSC is due to uniform alteration in
genetic program or increased heterogeneity with expansion of dysfunctional cells. Also, molecular
mechanism responsible for HSC aging is unknown. To address these issues, we performed
single-cell RNA-sequence of young and aged HSCs. None of aged HSCs exhibited increase in
cellular senescence-associated genes nor previously reported HSC aging-related genes, suggesting
that physiological aging of HSCs differs from cellular senescence. Thus, aged HSCs possess

distinct genetic programming which can be potential targets for HSC rejuvenation.

Researchers [Z[X, DBAREZELEHT 5,



2615001 BFfAfE — v F D IEEERFHOMR (EEHARE - BAREE)

EMEHAD“OIeH#a=—yF " DIFIENDEIIE
e =V T LT FTIVDRETE

r2gle SRR

> 4 V4
fLcLEC-2] _
[ FO>RKRIF> | MR
~ 4 — ~
- |

"

- BEHOERZBROMEIZCEILIF L -CLEC2V T FILNEETHAHEXZRELT-,
-BERZERIECLEC-2> U FIILE N L CEMBMBIC Y A ha2 - bOVRKRIF O HEHEL. 5
iz Bl CHFLMR B ORI ZHEF T AL DGz HF DIz RHLT -,
- MEMBkTHHERZERA EMEHE =y FELTHERET B1=OITHELI T FILEIILH T
RIELT=,

- UAR—IVELLKRE, W RZFLEDHRE AT,

CLEC-2 in megakaryocytes is critical for maintenance of hematopoietic stem cells
In the bone marrow.

#Nakamura-Ishizu A, #Takubo K (equal contribution), Kobayashi H, Suzuki-Inoue K,
Suda T. J Exp Med. 212:2133-2146, 2015.
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