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(A M(Purpose)]
DCAR (dendritic cell immunoactivating receptor 2, {/ec4b)) is a C-type lectin receptor (CLR) expressed by
myeloid cells which was recently reported to function as a receptor for mycobacteria through the recognition
of unique phosphoglycolipids abundantly found in mycebacterial envelopes, called acylated
phosphatidyi-nyo-inosilol mannosides {AcPIMs). As AcPIMs induce the expression of inflammation-related genes
in human dendritic cells, it suggests the presence of an unidentified human AcPIM receptor and the determination
of murine DCAR structure may provide valuable information for the identification of novel bacterial
recepior (s).

(FF iz & AT FE#i(Methods/Results))
‘The carbohydrate recognition domain (CRD) of DCAR was expressed as inclusion bodies. refolded and purified
for crystallization and structural analysis which revealed that DCAR, though having a typical C-type lectin
fold, also has specific features which mediale the interaction with AcPIMs. By mutagenesis, we demomsirated
that the non-cancnical carbohydrate bindingmotil {EPS; Glu-Pro-Ser; of DCAR is necessary for optimal recepior
activation and is nol only a variant of the typical mannose-binding EPN (Glu-Pro-Asn) motif. Several residues,
such as Alal36 and GInf98, present in the vicinity of the calcium coordination siie and which were different
than those of the similar CLR Mincle, were shewn to be reguired for ligand binding and receptor activation
Mutagenesis analysis suggested that these residues are implicated in the accommodation of the negatively
charged phosphate moiety and the formation of a secondary sugar binding site for {he interaction with whole
AcPIMs. To confirm the direct interaction of DCAR with the phosphosugar moiety of AcPIMs, we generated a
water-soluble analog (inositol-monophosphate di-mannose; IPM2}. By biolaver interferometry as well as
co-crystallization, we demonsirated that DCAR can indeed directly bind one mannose residue of the phosphosugar
moiety of AcPIMs IPM2 (dissociation constant of 140 ubf 7.9 pM). However, we also observed rapid dissociation
of the Interaction by biolayer interferomeiry which suggested the presence of another determinant invelved
in the stable interaction between DCAR and whole AcPIMs. The crystal structure of DCAR in complex with IPM2
revealed a hydrophobic surface extending from the ligand binding site and im a suitable position for the
accommodation of the acyl chain{s} of whole AcPIMs. Mutagenesis of the most hydrophobic residue in this area
(1tei33} strongly impaited reporier activity in cells stimulated with AcPIMs.

[# 45(Conclusion))
These results show that DCAR binds carbohydrates in a similar fashion to other CLRs through its overall typical
C-type lectin fold and structural and mutagenesis analysis alse revealed characieristics for the suitable
recognition of unique mycobacterial phosphoglycolipids. The present study suggests that the mannose-binding
ability and hydrophobic groove of DCAR mediate its specific binding to pathogen-derived phosphoglycolipids,
such as mycobacterial AcPIMs.
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