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Summary

In human hematopoiesis, there exist various lineage cells such as neutrophil, lymphocyte,
and red blood cells. Unveiling the pathway from stem cells to the various lineages helps
us understanding the blood disorders and developing therapies for them. We have studied
the developmental pathway of hematopoiesis for decades, and found that myeloid

potential is retained just before determination to each lineage in various lineage



progenitors. This uniqueness of myeloid cells may reflect character of mixed phenotype
leukemia, and may further provide a very important clue in thinking the evolutional
history of blood cells. Recent studies concerning differentiation pathway of
megakaryocyte and granulocyte and findings on hemocytes of invertebrates have given
strong support to the concept of the uniqueness of myeloid cells and have enabled us to
propose insights on the evolutional history of blood. In this paper, we discuss about the

origin of blood cells in the light of developmental pathway during ontogeny and

phylogeny.
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Figure Legend

Fig. 1 Classical model and Myeloid-based model of hematopoiesis

In classical model, HSC differentiate into CMP and CLP. On the other hand, in myeloid-

based model, HSC differentiate into myelo-lymphoid progenitor (MLP) having no

erythroid potential. MLP differentiate into M-T progenitor and M-B progenitor, and

proposing that CLP stage does not exist.

Fig. 2 Lineage clustering by barcoding



cited from Fig 4F of Weinreb et al. Science 367, eaaw3381 (2020)

Fig. 3 Myeloid-based model and mixed phenotype leukemia
There exist various types of leukemia intermediate exhibiting T-myeloid, B-myeloid, Er-
myeloid, and Eo-myeloid phenotype. The presence of these mixed types is compatible

with myeloid based model.

Fig. 4 Myeloid lineage has been conserved among metazoan
Invertebrates lack erythroid, T, and B lineage, but myeloid cells has been conserved as
phagocytes even in sponge.

Ph, phagocyte; Gr, granulocyte; Thr, thrombocyte; Er, erythrocyte; T, T-cell; B, B-cell

Fig. 5 Comparison of B cell in bony fish and mammal
B cell of bony fish resembles B-1 cell of mammal in terms of absence of class switch
recombination and potential of phagocytosis.

*macrophages differentiated from B-1 cells have phagocytic activity

Fig. 6 Myeloid potential is retained after loss of B-cell potential in T-cell differentiation

pathway

Fig. 7 Hypothesis of evolution of blood cells
Most ancient ancestor of animal like sponge may have acquired phagocyte. Next, ancestor
of bilateria is thought to have acquired granulocyte. In ancestor of vertebrate, T cell and

B cell are thought to have evolved from branch with macrophage/neutrophil ard-while



erythrocyte and megakaryocyte from branch of granulocyte representing
eosinophil/basophil. It is possible that megakaryocyte is also originated from the stage
earlier than segregation towards Deuterostomia and Protostomia, since some animals in either

branch carry hemocytes with hemostatic activity.
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