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Editorial
In the embryonic stage, hematopoiesis happens in different 

anatomical locations; including liver, spleen, yolk sac, aorta-gonad-
mesonephros, and bone marrow, while the main location for 
hematopoiesis during the adulthood is the bone marrow. In the bone 
marrow, a highly supportive microenvironment which is called niche 
maintains the best conditions for the existence of hematopoietic stem 
cells (HSCs).

This dynamic microenvironment provides all the cellular 
components and molecular signals that are essential for HSC 
maintenance and ensures the rapid blood production for daily needs 
[1,2]. Most of our new vision about niche comes from advanced 
imaging technologies, different transgenic mouse models and in vivo 
lineage tracing studies. 

Through these, researchers are trying to discover the cellular and 
molecular components of niche. The major cellular constituents of 
the niche are mesenchymal stem cells (MSCs) and their derivatives 
including perivascular cells, osteoblasts and adipocytes, and also 
endothelial cells and Schwann cells.

The cellular constituents of niche produce several soluble factors 
including growth factors and cytokines providing regulatory signals 
required for hematopoiesis. These soluble factors include stem cell 
factor (SCF), transforming growth factor (TGF-β), C-X-C motif 
chemokine ligand 12 (CXCL12), angiopoietin-1, granulocyte-colony 
stimulating factor (G-CSF), Wnt ligands, and thrombopoietin (TPO) 
[1,3]. In the bone marrow microenvironment, two distinct niches 
have been proposed.

First, the endosteal niche which harbor a minority of HSCs and 
seemingly keeps the HSCs in a quiescent state, although this issue is still 
under debate. Second vascular niche that is mainly comprised of cells 
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with MSC characteristics (Nestin+MSCs, CXCL12-abundant reticular 
(CAR) cells, Leptin receptor+cells) and prepare the predominant site 
for HSCs localization. Other vascular niche candidates are arterioles 
enclosed by pericytes and endothelial cells [4,5].

In the homeostasis state, niche precisely controls the HSC fate 
decisions and adjusts a balance between the rate of HSC self-renewal 
and differentiation. Mobilization and homing of HSCs which 
are mirror events are important physiological processes and are 
highly controlled by niche elements [6]. The crucial role of niche is 
emphasized by the fact that deregulation of the niche function can 
lead to initiation and development of hematopoietic malignancies 
[7,8]. In spite of the great advancements in understanding the niche 
function, there are open questions that need to be answered.

Both MSCs and HSCs are heterogeneous populations. It is still 
not fully clear if different HSC subpopulations need different niches, 
what is the exact composition and localization of each niche and how 
much is the extent of overlap between different niches in the bone 
marrow.

Revealing the exact molecular mechanisms and signaling 
pathways that control bone marrow niche functionality has a 
particular importance in regenerative medicine in which production 
of blood cells in patients with deficient hematopoiesis is an ultimate 
goal.
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