S1P receptor-1 mediated sensing of the vascular S1P gradient is

dispensable for platelet formation.
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Abstract:

Sphingosine-1-phosphate receptor-1 (S1P,, encoded by S1pri)
has been reported to be indispensable for guiding proplatelet
extensions into bone marrow sinusoids along the S1P gradient,
and to play further roles in proplatelet fragmentation and
platelet aggregation. Yet clinical use of S1P pathway modulators
including fingolimod has not been associated with
thrombocytopenia, bleeding, or thrombosis. To address this
apparent paradox, we revisited the role of S1P in murine platelet
biology. Surprisingly, S1P gradient ablation achieved by
genetically impairing encoding sphingosine kinases 1&2) or S1P
degradation in interstitial fluids (by global deletion of Sgpl1,
encoding S1P lyase) did not induce thrombocytopenia.
Hematopoietic S1P deficiency was instead associated with a
significant increase in peripheral blood platelet counts that was
also observed with hematopoietic SIiprl deletion. Pan-
hematopoietic S1P; deficiency was further associated with a
decrease in erythrocytes as well as a non-significant increase in
megakaryocytes in bone marrow and spleen. In contrast,
megakaryocyte-selective S1prl deletion did not impact platelet
counts, and S1P; expression and signaling were both
undetectable in mature murine megakaryocytes in situ.
Concordantly, neither genetic deficiency nor pharmacological
modulation of S1P1 had any impact on the activation and
spreading of murine platelets.

Our results are in line with clinical observations and argue that
S1P, is dispensable for platelet production and activation in
mice. Instead, S1P, acts as a net inhibitor of platelet production,
possibly by promoting the differentiation of common
megakaryocyte-erythrocyte progenitors toward the erythroid
fate.
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