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Hemophilia remains a non-curative disease, and patients are 
constrained to undergo repeated injections of clotting factors. In 
contrast, the sustained production of endogenous factors VIII (FVIII) 
or IX (FIX) by the patient's own cells could represent a curative 
treatment. Gene therapy has thus provided new hope for these patients. 
However, the issues surrounding the durability of expression and 
immune responses against gene transfer vectors remain. Cell therapy, 
involving stem cells expanded in vitro, can provide de novo protein 
synthesis and, if implanted successfully, could induce a steady-state 
production of low quantities of factors, which may keep the patient 
above the level required to prevent spontaneous bleeding. Liver-
derived stem cells are already being assessed in clinical trials for 
inborn errors of metabolism and, in view of their capacity to produce 
FVIII and FIX in cell culture, they are now also being considered for 
clinical application in hemophilia patients.
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Exosomes/microvesicles (MVs) provide a mechanism of 
intercellular communication. Our hypothesis was that mesenchymal 
stromal cells (MSC) from myelodysplastic syndrome (MDS) patients could 
modify CD34+ cells properties by MVs. They were isolated from MSC from 
MDS patients and healthy donors (HD). MVs from 30 low-risk MDS 
patients and 27 HD were purified by ExoQuick-TC or ultracentrifugation 
and identified by transmission electron microscopy, flow cytometry 
(FC) and western blot for CD63. Incorporation of MVs into CD34+ cells 
was analyzed by FC, and confocal and fluorescence microscopy. Changes 
in hematopoietic progenitor cell (HPC) properties were assessed from 
modifications in microRNAs and gene expression in CD34+ cells as well 
as viability and clonogenic assays of CD34+ cells after MVs 
incorporation. Some microRNAs were overexpressed in MVs from patients 
MSC and two of them, miR-10a and miR-15a, were confirmed by RT-PCR. 
These microRNAs were transferred to CD34+ cells, modifying the 
expression of MDM2 and P53 genes, which was evaluated by RT-PCR and 
western blot. Finally, examining CD34+ cells properties after 
incorporation, higher cell viability (p = 0.025) and clonogenic 
capacity (p = 0.037) were observed when MVs from MDS patients were 
incorporated. In summary, we show that BM-MSC release MVs with a 
different cargo in MDS patients compared with HD. These structures are 
incorporated into HPC and modify their properties.
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PURPOSE OF REVIEW: The paradigm of niche-regulation of 
hematopoiesis has rapidly and substantially evolved within the last 12 
months. Here, we will review the most critical advances in 
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understanding of paracrine regulation of normal and malignant 
hematopoietic stem cell fate during the past year. RECENT FINDINGS: 
Several novel paracrine mechanisms have been recently identified, 
highlighting the function of mesenchymal progenitor cells, 
osteoprogenitor cells and endothelial cells in regulating 
hematopoietic stem cell maintenance and regeneration. Similarly, 
niche-driven inflammatory states, paracrine mechanisms, exosomes, and 
endocytosis have each been shown to powerfully regulate the 
maintenance and propagation of leukemic cells. SUMMARY: The 
elucidation of paracrine mechanisms that regulate normal and malignant 
hematopoiesis is critical for both fundamental understanding of 
hematology and for the identification of novel molecular targets for 
therapeutic translation.
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Adult hematopoietic stem cells (HSCs) and progenitors (HPCs) 
reside in the bone marrow, a highly orchestrated architecture. In the 
bone marrow, the process of how HSCs exert self-renewal and 
differentiation is tightly regulated by the surrounding 
microenvironment, or niche. Recent advances in imaging technologies 
and numerous knockout or knockin mouse models have greatly improved 
our understanding of the organization of the bone marrow niche. This 
niche compartment includes a complex network of mesenchymal stem cells 
(MSC), osteolineage cells, endothelial cells (arterioles and 
sinusoids), sympathetic nerves, nonmyelinating Schwann cells and 
megakaryocytes. In addition, different types of mediators, such as 
cytokines/chemokines, reactive oxygen species (ROS) and exosomes play 
a pivotal role in regulating the function of hematopoietic cells. 
Therefore, the niche components and the hematopoietic system make up 
an ecological environment that maintains the homeostasis and responds 
to stress, damage or disease conditions. On the other hand, the niche 
compartment can become a traitor that can do harm to normal 
hematopoietic cells under pathological conditions. Studies on the 
diseased bone marrow niche have only recently begun to appear in the 
extant literature. In this short review, we discuss the most recent 
advances regarding the behaviors of normal hematopoietic cells and 
their niche alterations in hematological malignancies.


