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Immune responses through novel receptor for mycobacteria
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Adjuvants are defined as immunological agents that augment or modify immune responses.
Mycobacterium tuberculosis, a causative agent of tuberculosis, has been known to possess potent
adjuvant activities. Freund’ s complete adjuvant (CFA), which efficiently stimulates cellmediated
immunity, is composed of heat—killed M. tuberculosis. However, the precise molecular mechanisms

by which M. tuberculosis exerts adjuvanticity have not been clearly understood for decades.
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Recently, C—type lectin receptors (CLRs) have been identified as newly emerging family of
pattern—recognition receptors (PRRs) for pathogenassociated molecular patterns (PAMPs). We
found that macrophageinducible C-type lectin (Mincle/Clec4e) recognizes cord factor (also called
trehalose—6,6" —dimycolate, TDM), a major adjuvant glycolipid in CFA. Trehalose dibehenate (TDB),
a synthetic adjuvant used for CAF-01 vaccine, was also recognized by Mincle. Another receptor
MCL (Clec4d) also bound to cord factor and promoted inducible expression of Mincle. Innate and
acquired immune responses triggered by cord factor were severely affected in MCL™ 7 = mice as
well as Mincle™” = mice. Thus, MCL and Mincle cooperatively mediate the adjuvanticity of cord
factor.

We have recently found that another CLR also recognizes mycobacteria through a hydrophilic
ligand. This interaction triggered uniqgue immune responses that are distinct from those induced by
cord factor-Mincle axis.

These observations suggest that the discovery of potent ligand for these respective CLRs may

lead to the development of novel selective adjuvants for vaccines.
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