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Semaphorins were originally identified as axonal guidance cues during neuronal development. However,
our findings indicate that these proteins play pleiotropic functions in immunological regulation, angiogenesis, tumor
metastasis, and bone metabolism. In particular, semaphorins involved in various phases of immune responses are
referred to as “immune semaphorins” (Nature Rev Immunol 13: 802, 2013). In this project, we have previously
demonstrated critical roles of class IV semaphorins, Sema4A and Sema4D in the pathogenesis of chronic
inflammation. For instance SemadA is a responsible gene for familiar retinitis pigmentosa and familiar colorectal
cancer type X (Nature Commun. 4:1406, 2013, Nature Commun. 5:5191. 2014) . In addition, Sema4A is shown to
be involved in activation and maintenance of CD8-positive T cells (J Immunol. 195:934, 2015) . Regarding
Sema4D, it is shown to be involved in pathogenesis of rheumatoid arthritis (Arthritis Rheumatol. 67:1481, 2015).

In search for regulatory mechanism of semaphorin-expression, we found that a lysosomal adaptor protein
Lamtorl, which forms an amino-acid sensing complex with lysosomal vacuolar-type H*-ATPase (v-ATPase), and is
the scaffold for amino acid-activated mTORC1 (mechanistic target of rapamycin complex 1), was critically required
for M2 polarization. Lamtorl-deficiency, amino-acid starvation, or inhibition of v-ATPase and mTOR resulted in
defective M2 polarization, but did not decrease M1 polarization. Furthermore, we identified liver X receptor (LXR)
as the downstream target of Lamtorl and mTORCL1. Consistent with this, Lamtor1-deficiency in macrophages results
in impaired appearance of M2 macrophages in vivo and showed hyper-sensitivity to LPS-induced sepsis models
(Nature Commun. 7:13130.2016). Our findings demonstrate that a metabolic sensor, Lamtorl plays an essential role

in M2 polarization, coupling immunity and metabolism to regulate inflammation.
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