
HEMATOPOIETIC STEM CELLS

Dr. K. Premkumar

Associate Professor 

Dept of Biomedical Science 

Bharathidasan University

Course :Stem Cell Biology & Tissue Engineering



A hematopoietic stem cell is a cell isolated from the
blood or bone marrow that can renew  
differentiate to a variety of specialized

itself, can  
cells, can

mobilize out of the bone marrow into circulating blood,  
and undergoes apoptosis.

Introduction



2 kinds of HSCs.
Long-term stem cells:
If bone marrow cells from the transplanted mouse can, in turn, be
transplanted to another lethally irradiated mouse and restore its
hematopoietic system over some months, they are considered to
be long-term stem cells that are capable of self-renewal.

Short-term progenitor or precursor cells:
Other cells from bone marrow can immediately regenerate all the
different types of blood cells, but under normal circumstances
cannot renew themselves over the long term, and these are
referred to as short-term progenitor or precursor cells.

They are capable of proliferating, but they have a limited capacity
to differentiate into more than one cell type as HSCs do.







SOURCES OF HEMATOPOIETIC STEM CELLS

• Bone Marrow

• Peripheral Blood

• Umbilical Cord Blood

• Fetal Hematopoietic System

•Embryonic Stem Cells and Embryonic Germ Cells
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sHSC FROM VARYING

SOURCES DIFFER:

•Stem cell populations of the bone marrow

•Effectiveness of Transplants of Adult versus Umbilical Cord Blood  
Stem Cells

•Effectiveness in Transplants of Peripheral Versus Bone Marrow  
Stem Cells



WHAT DO HEMATOPOIETIC STEM CELLSDOAND WHAT

FACTORS ARE INVOLVEDIN THESE ACTIVITIES?

1) it can renew itself

2) it can differentiate

3) it can mobilize out of the bone marrow into circulation

(or the reverse) or

4) it can undergo programmed cell death, or apoptosis.



Self-renewal of Hematopoietic Stem Cells
stem cell factor and thrombopoietin; signaling molecule gp130

Differentiation of HSCs into Components of the Blood and
Immune System
in the course of producing a mature, circulating blood cell, the original
hematopoietic stem cell will undergo between 17 and 19.5 divisions, “giving a
net amplification of between ~170,000 and ~720,000

Migration of Hematopoietic Stem Cells Into and Out of Marrow
and Tissues:
HSCs may also be found in the spleen, in peripheral blood circulation, and other
tissues. Connection to the interstices of bone marrow is important to both the
engraftment of transplanted cells and to the maintenance of stem cells as a
self-renewing population. Connection to stroma is also important to the orderly
proliferation, differentiation, and maturation of blood cells



Apoptosis and Regulation of Hematopoietic Stem Cell  
Populations

when they used antibodies to disrupt the adhesion of HSCs to
the stroma via VLA-4/VCAM-1, the cells were predisposed to
apoptosis

stem cells need to get two growth factor signals to continue life
and avoid apoptosis: one via a protein called BCL-2, the other
from steel factor, which, by itself, induces HSCs to produce
progenitor cells but not to self-renew



CLINICAL USES OF

HEMATOPOIETIC STEMCELL

•Leukemia and Lymphoma

•Inherited Blood Disorders

•Hematopoietic Stem Cell Rescue in Cancer Chemotherapy

•Graft-Versus-Tumor Treatment of Cancer

•Other Applications of Hematopoietic Stem Cells



PLASTICITYOF

HEMATOPOIETICSTEMCELL
Bone marrow from non-mdx male mice was transplanted into
female mdx mice with chronic muscle damage; after 70 days,
researchers found that nuclei from the males had taken up
residence in skeletal and cardiac muscle cells.

Krause has shown in mice that a single selected donor
hematopoietic stem cell could do more than just repopulate the
marrow and hematopoietic system of the recipient. These
investigators also found epithelial cells derived from the donors in
the lungs, gut, and skin of the recipient mice. This suggests that
HSCs may have grown in the other tissues in response to infection
or damage from the irradiation the mice received.



BARRIERSTO THEDEVELOPMENT OF NEW AND

IMPROVED TREATMENTSUSING HEMATOPOIETIC STEM CELLS?

Boosting the Numbers of Hematopoietic Stem Cells

Outfoxing the Immune System in Host, Graft, and Pathogen Attacks

Understanding the Differentiating Environment and Developmental  
Plasticity
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