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Tissue degeneration is a hallmark for the aging of an
organism. With the capabilities of self-renewal and dif-
ferentiation, stem cells are largely responsible for tissue
maintenance and regeneration. Therefore, stem cells must
be directly involved in organismal aging. In fact, many
types of adult stem cells have been reported to be associ-
ated with tissue degeneration in a variety of species
including human. Research on stem cell aging has been
increasingly emphasized in recent years. Since 2009, there
have been two international conferences held in Germany
on stem cell aging (http://www.ageing-research.de/
index.html). There was a special session on stem cell
aging at the ISSCR meeting as well (http://www.
isscr.org//AM/Template.cfm?Section=Home). Funding on
stem cell aging has also been increased in some countries.
For example, the Chinese government recently funded a
national key research program on stem cell aging (http://
www.most.gov.cn/tztg/201008/t20100806_78777.htm).

As one of the best studied tissue stem cell types, the
hematopoietic stem cell (HSC) gives rise to all the blood
and immune cells in the body. Its activity appears to be
correlated with mouse lifespan in different genetic back-
grounds [1, 2] although earlier studies showed that HSCs
could sustain more than a life time [3]. While the question
of whether the HSC compartment may become senescent
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in vivo under homeostatic conditions may still be subject to
debate, it is clear that the functions of HSCs do change
during the lifetime of an organism. For example, increased
cycling and biased differentiation towards the myeloid
lineage are associated with aging HSCs [4, 5]. Thus, HSC
aging should contribute to the pathogenesis of many
hematological diseases (such as hematological malignan-
cies and bone marrow failure) and the efficacy of HSC
transplantation. As an important note, caution must be
taken on the specific phenotype or functional assay being
used for HSCs when hematopoietic cells are analyzed
under aging conditions.

In the current issue of International Journal of Hema-
tology on “Progress in Hematology”, we have invited
several expert investigators to discuss some critical aspects
surrounding HSC aging.

Chen J. provided an overview on HSC biology and a
historic perspective on HSC aging studies. Especially, he
summarized the work on HSC aging with different mouse
strains, thus showing genetic factors as a critical basis for
HSC aging. In addition, he also discussed the potential link
of HSC aging with bone marrow failure diseases. Epige-
netic factors are also important but have been less studied
for HSC aging. Klauke K. and de Haan G. highlighted the
current state of epigenetic regulation in HSCs and specif-
ically, they discussed the important roles of Polycomb
group (PcG) proteins as key epigenetic regulators of HSC
cellular fate decisions and their link to human hemato-
poietic malignancies. Oxidative stress has long been
thought to be associated with aging in general. There is no
exception for HSC aging. Shao L. et al. reviewed the recent
studies on the critical roles of reactive oxygen species
(ROS) and its signaling events in HSCs in the contexts of
HSC aging as well as radiation damage. As intrinsic cel-
lular factors, telomere and cell cycle checkpoints are the
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ultimate cellular effectors in dealing with HSC aging. Ju Z.
et al. discussed the current view on cell cycle control in
HSCs and then focused on the role of telomere shortening
and its regulatory mechanisms during HSC aging. Espe-
cially, the DNA damage response and its check point
control were detailed in their review.

These reviews represent several important topics in the
field of HSC aging, though some other important issues
cannot be covered due to space limitation of this journal.
While significant progress has been made during the last
several years on the appreciation of the biological basis of
HSC aging, it is far from the deeper understanding of the
mechanisms and especially the link to the clinical prob-
lems. For example, how does the microenvironment
cooperate with HSCs during aging? To what extent can
HSC aging potentially be reversible? How does HSC aging
contribute to disease process or vice versa? How does DNA
damage response wire to multiple regulatory pathways in
HSCs? These are critical issues in the field to be studied.
Further studies in these areas will not only yield new
medical intervention for hematological diseases (such as
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leukemia), but also benefit the studies on the aging of other
stem cells and their applications.
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