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Sphingosine 1-phosphate (S1P) is an intercellular signaling molecule that is produced inside
the cells by phosphorylation of sphingosine and is exported outside the cells by its specific
transporters. Previously we identified SPNS2 as a S1P transporter in the endothelial cells and
demonstrated an essential role of SPNS2 in lymphocytes migration into blood from the thymus

and secondary lymphoid organs.



In this experiment, we are trying to clarify the regulation of the cell migration with a
comprehensive analysis of S1P transporters and establish a strategy to develop a novel
transporter oriented drugs.

1) Development of convenient method to measure the S1P transport activity

Various methods were reported to determine the amount of S1P, However, these methods
required multiple steps and specific equipment. For adaptation of S1P transport assay to
high-throughput screening, it is required more rapid and easy to use method for determine the
S1P transport activity.

Using the intact erythrocytes, we success to construct a rapid method for measuring the
activity of the erythrocyte S1P transporter by using the fluorescent S1P analog NBD-S1P. This
method does not require chromatography performed with HPLC, LC-MS/MS or TLC methods.
Furthermore, S1P transporter activity can be detected by measuring the increase in fluorescence
intensity in the extracellular buffer after two hour incubation with NBD-sphingosine without
performing lipid extraction.

2) Identification of erythrocyte S1P transporter

So far, we demonstrated the presence of S1P transporter in erythrocyte and have been trying to
determine the S1P transporter molecules. Using a S1P analogue which have photoactivatiable
crosslinker domain, we identified various crosslinked proteins, such as band 3 and CD36, with
S1P analogues. However, these proteins have no S1P transport activity, when these proteins
were expressed in CHO cells over-expressing Sphk1. We also searching the model cells that show
S1P export activity and erythrocyte like properties. Recently we identified the model cells and

candidate gene of S1P transporter in erythrocyte with microarray analysis.
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