
ENHANCED EXPRESSION OF THE SPHINGOSINE 1-PHOSPHATE RECEPTOR 3CAUSES ACUTE 
MYELOGENOUS LEUKEMIA IN MICE
Samuel Vorbach1, Fengbiao Zhou2, Albert Gründer1, Manuela Simoni3, Laura Riccetti3, Peter Valk4, Mathijs 
Sanders4, Carsten Müller-Tidow2, Jerzy-Roch Nofer5, Heike Pahl1, Francesco Potì6
1Department of Molecular Hematology, University Hospital Freiburg Center for Tumor Biology, Freiburg - Germany, 2Department of Medicine, 
Hematology, Oncology and Rheumatology, University Hospital Heidelberg, Heidelberg - Germany, 3Department of Biomedical, Metabolic 
and Neural Sciences University of Modena and Reggio Emi, Modena - Italy, 4Department of Hematology Erasmus University Medical Center, 
Rotterdam - Netherlands, 5Center for Laboratory Medicine, University Hospital of Münster, Münster - Germany, 6Department of Medicine 
and Surgery - Unit of Neurosciences, University of Parma, Parma - Italy 

Introduction: Sphingosine 1-phosphate (S1P) is a potent bioactive lysosphingolipid, widely studied over the past decades 
because of its pleiotropic effects involved in both physiologic and pathologic processes, such as immune cells trafficking, cell 
growth, vitality and motility. S1P exerts the most of its effects by binding and activating specific G-protein coupled receptors.
Our study stems from the observation that peculiar animal models generated by us, based on Cre-LoxP technology, allowing 
the overexpression of sphingosine 1-phosphate receptor 3(S1P3) in myeloid lineage under the control of lysozyme (LysM) 
promoter, showed an overt hematological phenotype. LysM is early expressed during the ontogenesis of some myeloid cells, 
including monocytes, macrophages, dendritic cells and neutrophils, while F4/80, another myeloid promoter, is active in more 
mature compartments, such as differentiated macrophages.
In our study, we investigated the role of S1P3in cells and tissues isolated from knock-in and control mice, in order to characterize 
the hematological disorder and the severe phenotype developed by these animals. In addition, we tried to investigate whether 
such phenotype could be reverted by a S1P-receptor modulator and, finally, might share common features with human 
myeloproliferative disorders.

Material and methods: Myeloid S1P3knock-in mice and controls were sacrificed at different time points. After organ and cell 
isolation, different procedures were carried out: histological and immunohistochemical stainings for morphology assessment, 
flow cytometry driven immunophenotypic analysis and qualitative/quantitative evaluation of gene expression through genome 
database consulting. In particular, the mouse phenotype has been characterized by a complete blood count (CBC) including 
differential white blood cells and morphologic and cytometric assessment of peripheral blood, bone marrow and spleen cells. 
Relative expression of specific proteins in relevant cells or tissues has been also evaluated through Western blotting. Cohorts of
mice, were either treated daily with Fingolimod (10 μg/g body weight) or vehicle (dimethyl sulfoxide) for 11weeks and assayed 
for CBC every 14days and morphometric analysis at sacrifice.

Results: Here we demonstrate that transgenic overexpression of the wild type S1P3in murine hematopoietic stem cells is sufficient 
to induce a transplantable acute myeloid leukemia. In contrast, S1P3expression in more mature compartments, under F4/80 
promoter control, does not cause malignant transformation. Treatment with the S1P-receptor modulator Fingolimod, which 
prevents long-term receptor signaling, normalized peripheral blood cell counts and reduced spleen sizes in S1P3expressing 
mice. Gene expression analyses in acute myeloid leukemia (AML) patients revealed elevated S1P3expression specifically in two 
molecular subclasses. Our data suggest a previously unrecognized contribution of wild type S1P3signaling to leukemogenesis, 
that warrants the exploration of S1P3antagonists in pre-clinical AML model. 

Discussion and conclusions: Collectively, our work highlights the S1P-S1P3axis as a new key player in myeloproliferative 
disorders. Further studies are necessary to identify the underlying mechanisms and support the S1P-receptor targeting as a 
new treatment for such diseases.


