
European Conference on Mathematical and Theoretical Biology 2011

Arne Traulsen
Evolutionary Theory Group, Max Planck Institute for Evolutionary
Biology, Plön, Germany
e-mail: traulsen@evolbio.mpg.de
Jorge M. Pacheco
Departamento de Matemática e Aplicações, Universidade do Minho,
Braga, Portugal
David Dingli
Division of Hematology, Mayo Clinic, Rochester, MN, USA

Dynamics of blood diseases and the hierarchy of
hematopoiesis

Hematopoiesis is a process that is based on a hierarchical organization of cell
types, with stem cells at the very basis that differentiate into more specialized
cells. A simple mathematical model to describe this process has been proposed
[1]. This hierarchical structure has important effects on the dynamics of diseases,
including blood cancers [2]. For example, it is becoming increasingly clear that
our bodies harbor numerous mutant clones that do not give rise to no disease at
all, although the mutations are typically associated with diseases. The fate of
any mutant clone will depend on the target cell and on the fitness advantage, if
any, that the mutation confers on the cell [3]. In general, we can expect that
only a mutation in a hematopoietic stem cell will give long-term disease; the same
mutation taking place in a cell located more downstream may produce just a ripple
in the hematopoietic ocean [4].

References

[1] D. Dingli, A. Traulsen, and J.M. Pacheco, Compartmental Architecture and Dynamics of
Hematopoiesis PLoS One 4 345 (2007).

[2] T. Lenaerts, J.M. Pacheco, A. Traulsen, and D. Dingli, Tyrosine kinase inhibitor therapy can
cure chronic myeloid leukemia without hitting leukemic stem cells Haematologica 95, 900-907
(2010).

[3] A. Traulsen, J.M. Pacheco, D. Dingli, Reproductive fitness advantage of BCR-ABL expressing
leukemia cells, Cancer Letters 294 43-48 (2010).

[4] A. Traulsen, J.M. Pacheco, L. Luzzatto, D. Dingli, Somatic mutations and the hierarchy of
hematopoiesis, BioEssays 32 1003-1008 (2010).

1


