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Since the hematopoietic system consists of a mixture of cells heterogeneous in terms
of not only functionally different cellular lineages, but also different stages of differentiation,
strategic analytical methods are necessary to predict the mechanisms underlying the
development of hematopoietic disorders/diseases’. In this seminar, a brief summary of topics
related to hematopoiesis including that on such analytical methods will be introduced
followed by the main talk on the role of connexin (Cx) 32 in hematopoiesis.

The role of gap junctions formed by connexins (Cxs) has been implicated in the
homeostatic regulation of multicellular organisms, including growth control and
differentiation?, apoptosis®, and the synchronization of electrotonic and metabolic
functions®. Radiation exposure and acute tissue injury induce the disconnection of Cxs,
resulting in tissue damage®. On the other hand, the disconnection of Cxs during acute-
phase cellular injury also seems to be a protective response that results in active tissue
proliferation and consequent recovery®.
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Previously, we reported the findings of our studies on the role of Cx32 expression in
steady-state hematopoiesis and its potential protective role against leukemogenesis”®.
Namely, in wild-type mice, Cx32 expression was solely detected in primitive hematopoietic
stem/progenitor cells (HSCs/HPCs). Since Cxs are essential for multicellular organisms as
mentioned above, Cxs are surmised to be present in the hematopoietic tissue to facilitate
communication between HSCs/HPCs themselves rather than that between HSCs/HPCs and
stromal cells. In addition, Cx32-knockout (KO) mice® showed the following characteristics:
first, a prominent decrease in the number of peripheral mononuclear cells (PMCs) associated
with various HPCs; second, a significant increase in the number of HSCs at least until 20
weeks of age; and third, an apparently delayed regeneration of HPCs after chemical abrasion.
Furthermore, the incidence of leukemogenicity induced by methylnitrosourea increased
prominently.

More recently, cell kinetic analysis by continuous incorporation of
bromodeoxyuridine (BrdUrd) in vivo in wild-type mice up to 1.5 years of age revealed the
existence of a long-term stable, dormant fraction in the HPCs'?. Without Cx32, the cycling
fraction of HPCs apparently increased continuously at least during our observation period up
to 90 days. This is consistent with the findings that the number of HPCs increased and the
number of HSCs decreased simultaneously along with aging in Cx32-KO mice. In addition,
the capability of bone-marrow reconstitution with HSCs by serial transplantation revealed
functional impairment of primitive HSCs/HPCs derived from Cx32KO.

In summary, the above-mentioned observed findings indicate the dual functions of
Cx32 in hematopoiesis; First, Cx32 function in the restoration quiescence and maintenance
of primitive HSCs to prevent their exhaustion; Second, it supports HSC/HPC proliferation.
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