
Volume 61 • Issue 2 • 1000121
Cell Mol Biol
ISSN: 1165-158X CMB, an open access journal 

Research Article Open Access

Kumar and Saba, Cell Mol Biol 2015, 61:2��

Review Article Open Access

Cellular and Molecular BiologyC
el

lu
la

r a
nd Molecular Biology

ISSN: 1165-158X

�3�F�H�V�M�B�U�J�P�O���P�G���*�N�N�V�O�F���$�F�M�M���.�J�H�S�B�U�J�P�O���C�Z���4�Q�I�J�O�H�P�T�J�O�F�������1�I�P�T�Q�I�B�U�F
Kumar A 1 and Saba JD 2

1Department of Biochemistry, All India Institute of Medical Sciences [AIIMS], Saket Nagar, Bhopal 462 020, India
2Children’s Hospital Oakland Research Institute, 5700 Martin Luther King Jr. Way, Oakland, California 94609, USA

Abstract

Sphingosine-1-phosphate [S1P] is a potent bioactive sphingolipid molecule. In response to a stimulus, S1P 
is produced intracellularly by the action of two sphingosine kinases, and then it is exported to the extracellular 
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S1P degrading enzymes are expressed in the thymus [27,29,48,80]. 
LPP3 expression in thymic epithelial cells and endothelial cells but not 
in hematopoietic cells is required to maintain the S1P gradient and 
thymic egress [80]. S1P lyase is highly expressed in the thymus, and 
partial or complete loss of S1P lyase hampers T cell egress, possibly 
by destroying a local gradient [27,29,79]. �e cellular compartment 
containing the SPL activity required to maintain low thymic S1P 
remain unanswered. S1P is produced intracellularly and, therefore, 
must be exported to activate S1PR1. Spinster 2 [Spns2] has emerged as 
one of main cell surface transporters facilitating S1P export. Spns2 is 
required for S1P transport from vascular endothelial cells and promotes 
thymic egress [87-89]. Two recent studies investigating whether Spns2 
regulates plasma or lymph S1P levels have revealed con�icting results 
[39,40]. Both the studies have shown that loss of Spns2 causes reduced 
plasma S1P levels. However, the S1P levels in lymph were  reduced 
[39] in one case and in the other were elevated [40]. �is discrepancy
could be due to di�erent mouse models used in the studies. Mendoza
and colleagues have used a conditional knockout mouse model, where
Spns2 disruption is driven by Tie2-Cre promoter, whereas Nagahashi et 
al. [40] have used Spns2 null mice.

T cell egress from lymphoid and nonlymphoid tissues

A�er thymic egress into the blood, mature naïve T cells must travel 
to the secondary lymphoid organs including spleen, lymph nodes 
[LNs] and Peyer’s patches [PPs]. �e egress of T lymphocytes from 
LNs is well de�ned [reviewed in ref. 28]. Lymph enters the LNs via 
a�erent lymphatic vessels that are connected to macrophage-enriched 
medullary sinuses through the subcapsular sinuses (Figure 2B). Lymph 
percolates through the medullary sinuses before leaving the LN via 
the e�erent lymphatic duct. Lymphocytes exit via medullary sinuses 
and the e�erent lymphatic duct. A multistep model of LN egress has 
been proposed [90,91], in which cortical sinus ‘probing’ by T cells is 
followed by S1PR1-dependent entry of lymphocytes into the sinus. 
Cortical sinuses are present in the LN cortex closer to the surrounding 
T zone stroma, and they are o�en blind-ended and initiate near high 
endothelial venules [HEVs]. �e cells then �ow into medullary sinuses 
and the e�erent lymph, which contains high levels of S1P produced by 
lymphatic endothelium [48,61]. A�er surveying a secondary lymphoid 
organ for several hours, T cells must exit to travel to other lymphoid 
organs and continue the surveillance program. Egress from the spleen 
results in T cell entry into the blood, whereas T cells egress from 
LNs and PPs directly into the lymph. Lymph carries cells back to the 
blood via the thoracic and right lymphatic ducts [28]. Egress must be 
regulated during the immune response. Within the �rst few hours a�er 
an in�ammatory stimulus, lymphocyte egress from the responding 
lymphoid organ is transiently arrested to facilitate antigen encounter 
by rare cognate cells [28]. �e number of antigen-speci�c lymphocytes 



Page 5 of 10

Citation: �.�X�P�D�U���$�����6�D�E�D���-�% (2015) �5�H�J�X�O�D�W�L�R�Q���R�I���,�P�P�X�Q�H���&�H�O�O���0�L�J�U�D�W�L�R�Q���E�\��



Page 6 of 10

Citation: �.�X�P�D�U���$�����6�D�E�D���-�%



Page 7 of 10

Citation: �.�X�P�D�U���$�����6�D�E�D���-�% (2015) �5�H�J�X�O�D�W�L�R�Q���R�I���,�P�P�X�Q�H���&�H�O�O���0�L�J�U�D�W�L�R�Q���E�\���6�S�K�L�Q�J�R�V�L�Q�H�������3�K�R�V�S�K�D�W�H�����&�H�O�O���0�R�O���%�L�R�O��61: 121. 

Volume 61 • Issue 2 • 1000121
Cell Mol Biol
ISSN: 1165-158X CMB, an open access journal 



Page 8 of 10

Citation: �.�X�P�D�U���$�����6�D�E�D���-�% (2015) �5�H�J�X�O�D�W�L�R �2�-ÀP�@�@ �2`H�JðJðC�5�L�Z�XPD�W�L�R�5�EÀ�22.297 -31.65Td
<(Allegood, J.C.,)Hait, N.C.,



Page 9 of 10

Citation: �.�X�P�D�U���$�����6�D�E�D���-�% 




	Title
	Corresponding author
	Abstract
	Keywords
	Abbreviations
	Introduction
	Synthesis and Metabolism of S1P 
	Source and Transport of S1P 
	Mechanism of Action 
	S1P in Immune Cell Trafficking  
	Regulation of thymic settling and thymocyte egress by S

	T cell egress from lymphoid and nonlymphoid tissues 
	B cell egress from BM 
	Regulation of mature B cell egress from secondary lymphoid organs 
	Regulation of marginal zone B cell shuttling 

	S1P Regulation of the Trafficking of Non-lymphocytic Cells of the Immune System 
	Regulation of NK cells 
	Regulation of DC migration 
	S1P control of trafficking of other leukocytes  

	Summary
	Acknowledgments
	Figure 1
	Figure 2
	Table 1
	References



