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The roles of sphingosine-1-phosphate and its receptor in
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Abstract: Tuberculosis (TB) caused by Mycobacterium tuberculosis (M. tuberculosis) infection remains a
major public health problem of global concern, largely due to antibiotics resistance, persistence and immune evasion.
Sphingolipid bioactive molecules are involved in several important pathophysiological processes. Sphingosine-
1-phosphate is a key product of sphingolipid metabolism, and can play a role in two manners: autocrine and/or
paracrine. Sphingosine-1-phosphate regulates T cells and a variety of antigen-presenting cells during M. tuberculosis
infection, promotes antigen processing and expression in monocytes, is involved in the maturation of phagolysosome,
regulates Ca?* homeostasis, participates in the autophagy of macrophages, inhibits the survival and proliferation of
M. tuberculosis within host cells, and effectively reduces the necrosis of the mouse lungs infected by M. tuberculosis.
Injection of 20 nmol per mouse sphingosine-1-phosphate inhibited up to 47% of mycobacterial growth in the lung
and spleen of mice infected by M. tuberculosis. In this paper, sphingosine-1-phosphate, its receptors and regulatory
network were reviewed, and the specific mechanism of sphingosine-1-phosphate inhibiting the survival of M. tuber-
culosis-infected host cells was elaborated. This will provide novel insights into the new targets for tuberculosis
prevention and treatment.

Key words: Mycobacterium tuberculosis; sphingosine-1-phosphate; antigen processing; regulatory mechanism;
tuberculosis; drug resistance
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Figure 1  S1P metabolism and signaling pathways mediated by S1P receptors. ER: Endoplasmic reticulum; Sph: Sphingosine; CerS: Ce-
ramide synthase; CDase: Ceramidase; SMS: Sphingomyelin; SMase: Sphingomyelinases; Ras: Ras family small GTPase; PLC: Phospholi-
pase C; PI3K: Phosphatidylinositide 3 kinases; AC: Adenylate cyclase ; Rho: Rho family of small GTPases; Akt: Protein kinase B; ROCK:
Rho-associated kinase; ERK: Extracellular receptor kinase; eNOS: Endothelial nitric oxide synthase; Nox2: NADPH oxidase; PTEN: Phos-

phatase and tensin homolog; PKC: Protein kinase C; Camp: Cyclic adenosine monophosphate

Table 1 S1P receptors and its regulator

Receptor G alpha subunit Distribution Agonist Antagonist Reference
S1PR1 (EDG1) Gi Brain, heart, liver, lung, kidney, ~ FTY720, BAF312, KRP203, W146, W123, NI- [34-39]
spleen, thymus, lymphoid, AUY954, AFD(R), CS-0777, BR0213, VPC23019,
skeletal muscle SEW2871, RCP1063, ASP4058, VPC44116, APD334
CYM5442, ACT128800,
ONO-4641
S1PR2 (EDG5) Gi, G12/13,Ggq Brain, heart, liver, lung, kidney, CYM5520 JTEO13 [38]
spleen, thymus, skeletal muscle
S1PR3 (EDG3) Gi, G12/13, Gq Brain, heart, liver, lung, kidney, ~ FTY720, CYM5541 VPC23019, VPC44116, [35,38]
spleen, thymus, testis, skeletal SPM202, SPM354
muscle
S1PR4 (EDG6) Gi, G12/13 Lymphoid, lung FTY720, CYM50138, CYM50358, CYM50374  [35,38,40]
CYM50308, CYM50260
S1PR5 (EDG8) Gi, G12/13 Brain, skin, spleen FTY720, RPC1063, BAF312, [35,41,42]
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Figure 2 S1P mediates the mechanism of macrophage action during Mycobacterium tuberculosis (Mtb) infection. A: Pathogenic Mtb in-

hibits the generation of S1P and promotes its survival in macrophages; B: The generation of S1P promotes the killing of Mtb in macro-

phages. PRR: Pattern recognition receptor; h\VPS34: Vacuolar protein sorting-associated protein 34 homolog; COX2: Cycoloxygenase 2;

PGE,: Prostaglandin E,; PLD: Phospholipase D; PA: Phosphatidic acid; ROls: Reactive oxygen intermediates
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