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From Mesenchymal Stem Cells to
Macrophages: CloudlClone’s 4 Core Bone
Marrow Cells Uncover Bone Marrow Cell

Networks

High-fidelity Primary Cell Tools to
Decipher Complex Cellular Crosstalk
within the Bone Marrow
Microenvironment

HUSTON, TX, UNITED STATES,
September 2, 2026 /EINPresswire.com/
-- The bone marrow microenvironment
represents a sophisticated dynamic
system governing hematopoietic
homeostasis, bone repair and immune
balance. Cell-to-cell signalling crosstalk
within this niche profoundly shapes
bone metabolism, blood-related
disease progression and the outcomes
of tissue regeneration. Limited by
constraints of in-vitro models, faithfully
recapitulating authentic bone marrow
cellular interactions has long posed a
major challenge for life-science
research. Cloud-Clone launches its
portfolio of four primary bone-marrow-
derived cell products, delivering
functionally validated research tools
for global scientists. These resources
enable researchers to untangle cellular
collaboration patterns inside the bone
marrow niche and advance basic as
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well as pre-clinical studies targeting osteoporosis, bone defects and hematological

malignancies.

Far more than a conventional “hematopoietic factory”, bone marrow is now recognized as a
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highly sophisticated dynamic “social
network”. Mesenchymal stem cells,
macrophages, endothelial progenitor
cells and mononuclear cells work in
precise coordination. Through direct
cell-cell contact, secretion of soluble
factors and transmission of
extracellular vesicles, they jointly
sustain hematopoietic homeostasis
and balanced bone remodelling.
Disruption or mismatch of this network
may trigger osteoporosis, bone defects, hematological disorders and even hematological
malignancies.

To uncover truths hidden within this “black box”, researchers require not merely isolated cell
types, but a suite of in-vitro research tools that systematically recapitulate the complexity of the
bone marrow microenvironment. Bone marrow mesenchymal stem cells, bone marrow
macrophages, bone marrow endothelial progenitor cells and bone marrow mononuclear cells
each exert irreplaceable biological functions and collectively form the core “cell matrix” for
dissecting the bone marrow microenvironment.

Morphology of Rabbit BMMCs Morphology of Rabbit BMMCs

Bone Marrow Mesenchymal Stem Cells: The Hub Node of the Microenvironmental Network
Bone marrow mesenchymal stem cells (BM-MSCs) are representative adult stem cells within the
bone marrow stroma. They grow adherently with spindle-shaped morphology, possessing self-
renewal capacity and multi-lineage differentiation potential toward osteoblasts, chondrocytes,
adipocytes and other cell types. BM-MSCs are widely acknowledged as optimal seed cell sources
for orthopaedic tissue-engineering research focused on bone defect repair and cartilage
regeneration. Studies confirm that in-vitro isolated and cultured BM-MSCs exhibit over 85%
positive rates for alkaline phosphatase staining after targeted induction, alongside strong
positive signals in type-l collagen immunohistochemical staining, demonstrating typical
osteoblastic functional characteristics.

In osteoporosis-associated fracture models, BM-MSC transplantation markedly accelerates
fracture healing. Recent evidence shows that exosomes derived from BM-MSCs are enriched
with bioactive molecules including proteins and microRNAs. Via paracrine mechanisms, these
exosomes promote cell proliferation, angiogenesis and tissue reconstruction, displaying
application potential extending beyond cell transplantation itself. Moreover, BM-MSCs constitute
key components of the hematopoietic bone marrow niche. Through direct contact and crosstalk
with hematopoietic stem cells via signalling pathways such as Wnt and Notch, they maintain
hematopoietic stem-cell self-renewal and quiescence.

Bone Marrow Macrophages: Regulatory Hub Linking Inflammation and Osteogenesis
Bone marrow macrophages constitute critical immune populations inside the bone marrow
microenvironment and perform dual-role functions during fracture healing and bone



remodelling. Recruited to injury sites during inflammatory phases, they secrete cytokines
including bone morphogenetic protein 4 (BMP4), vascular endothelial growth factor (VEGF),
interleukin-6 (IL-6) and CCL2. These mediators interact with nascent osteoprogenitor cells to
facilitate osteogenic differentiation and bone repair. Crosstalk between bone marrow
macrophages and mesenchymal stem cells acts as a pivotal regulatory node sustaining bone-
niche homeostasis.

For in-vitro investigations, primary bone marrow macrophages serve as direct research tools for
studying immune microenvironments in fracture healing, mechanisms of bone erosion in
rheumatoid arthritis, and drug-mediated immunomodulatory effects on bone marrow. Their
phenotypic plasticity (M1/M2 polarization) renders them ideal models for exploring the balance
between inflammation and tissue regeneration.

Bone Marrow Mononuclear Cells: Panoramic Starting Material for Hematology and
Microenvironment Research

Bone marrow mononuclear cells (BMMNCs) represent a mixed population of all mononuclear
cells residing in bone marrow, encompassing hematopoietic stem cells, mesenchymal stem cells,
endothelial progenitor precursors, lymphocytes, monocytes and other subpopulations. These
populations form core cellular components of the bone marrow microenvironment and
underpin hematopoietic homeostasis, bone remodelling balance and immunoregulation.
BMMNCs function not only as ideal starting materials for investigating intercellular crosstalk
within the bone marrow niche, but also as a vital resource bank for cell therapy, hematopoietic
reconstitution and regenerative medicine.

BMMNCs can be efficiently isolated from bone marrow via density-gradient centrifugation using
reagents such as Ficoll separation medium. These cells exhibit typical round or oval morphology
with diameters ranging from 80um to 150um, featuring favourable viability and expandability. In
pre-clinical research, BMMNCs have been widely applied in autologous transplantation to
promote angiogenesis, as well as combined with biomaterial scaffolds to enhance bone-defect
repair. For researchers aiming to explore overall bone-marrow-niche functions from the
perspective of mixed cell populations, BMMNCs represent an indispensable starting point.

Bone Marrow Endothelial Progenitor Cells: Genuine Angiogenic Players or Macrophage Mimics?
Bone marrow endothelial progenitor cells (EPCs) were once regarded as key populations
participating in angiogenesis. Nevertheless, accumulating research has reshaped this
understanding. In 2018, leading international scholars pointed out that conventionally cultured
“EPCs", generated through Ficoll density-gradient centrifugation followed by adherent culture
and characterized by LDL uptake and UEA-1 binding, are in reality CD45- and CD14-expressing
monocytes/macrophages rather than bona-fide endothelial progenitor cells. Although these cells
express partial endothelial markers such as KDR, they lack robust proliferative capacity, gradually
perish during long-term culture and fail to form functional vascular networks.

By contrast, true endothelial colony-forming cells (ECFCs) possess potent proliferation, tube-
formation and in-vivo angiogenic capabilities. Researchers should select appropriate isolation



strategies aligned with experimental objectives and laboratory conditions. Conventional “EPCs”
remain suitable for studies focusing on paracrine effects driving angiogenesis. Investigations
requiring direct mechanistic research into angiogenesis demand stricter sorting protocols to
obtain authentic ECFCs.

Cloud-Clone: Decoding the “Social Network” of the Bone Marrow Microenvironment

The complexity of bone-marrow-niche research demands access to multiple high-purity, well-
characterized primary bone-marrow-derived cell types that can be combined experimentally.
Backed by its in-house SPF-grade animal facility, ISO dual-certified quality management system
and nearly two decades of cell manufacturing expertise, Cloud-Clone reliably supplies four major
categories of primary bone-marrow-related cell products. The product portfolio covers human,
mouse, rat, rabbit, dog, cat, sheep, guinea pig and other species.

All cells are sourced from SPF-grade animal tissues and subjected to rigorous phenotypic
characterization and functional validation to guarantee high purity, robust viability and
consistent batch-to-batch performance. These cell resources deliver solid support for bone-
marrow-niche research, osteoporosis and bone-defect repair studies, hematological disease
mechanism exploration and pre-clinical evaluation of cell therapies.

From mesenchymal stem cells to macrophages, from mononuclear cells to endothelial
progenitor cells: when every key player within the bone marrow microenvironment is clearly
defined, researchers move closer to deciphering its intrinsic “social rules”. Cloud-Clone
collaborates with global scientists to reconstruct the authentic biological landscape of the bone
marrow microenvironment.

Global researchers may visit Cloud-Clone’s official website www.cloud-clone.com.cn to access full
product listings, characterization datasets and supplementary reference materials for additional
information on bone-marrow-derived primary cell products. Jointly, we drive research
breakthroughs in skeletal biology, haematology and regenerative medicine.

About Cloud-Clone Corp.

Cloud-Clone Corp. is dedicated to the development and production of high-quality immunoassay
reagents and detection solutions. With a focus on antibody engineering, multiplex assay
development, and cross-platform compatibility, the company provides research tools designed
to support precision medicine and advanced biomedical investigation globally. Our core
products and services include the research and development of proteins, antibodies, ELISA Kits,
primary cells, and multiplex cytokine assay kits, as well as professional CRO services to fully meet
the diverse needs of biomedical research and related fields.

For more information about Cloud-Clone Corp, visit www.cloud-clone.com.
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