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Abstract

CELYFUEARMK (CLRs)D—ETHBMincleld, EICXVOT7 7 —IBEQGEMATRMEIZH
RI2ZR6THY), FREOCHBREBHKS THAIEEENL /N\O—ADIO— /LK (TDM)%Z
MHEL T, RYBENERRSIVEHCORMIEEKOESRESFZ) A RELTERELE
RaFHITD, ChETORRLYSTEMRRICETIEEDBVOEEEN BSHEBZ>TVSY
. TOBEFEMBEOFMETHATH D, Ko, VAY ROBUERM (ML /N\O—ATBALF)EMin
cleDANSTLAF VB LV TORALHRECHEEATDEN RRENATVSRY, UHY RIE
BEHMLEMincleDHEERAETATH D, TSICHRRBLOZAKICODVTR, UHY RRE
LEDNHBAEBOBREFNI H2EOD, MincleDd VA RBBILCLSTR2HRAEBEEEAL
BRHEATVEL,

AMRTEEBAOK Mincle PTIZARTHY, REBREBEEZEIAIN VM-I EEKEES K
U, ERREBHLULEEEZECNLNO-RAIATIOEREZREL ., BEREFEAZEST
BEEMZTATZVOBES LT FITO—TERET 21z, D FRFFRIBRIOD FEHFM
D)FftE &), Mincle RBOEBMT I /BEEZRMAL Iz, BELLLEWST AT ZVICHTB1L
EYMFTEZEITS C & T, Mincle DD FREKBICEIZHLLANRESL. EEEEECHVT
. EEBUBENEVICE TR EHOERN RSNz, EMincle® VA REBEICS (2 Mk
NEBOBRZAREE TBMincleVHY REERL. A X—JVIBFICER IS & THERN
EBHICHAITIHMRES L, ULOHBRICLY, BEBUBEOELZFEHZSTMincle ) H>
ROSATSUBRIZRDTREEEICCEL I F 2 ZAEEMincleDHAEERRER IZRIIL 1
Mincle, a C-type lectin receptor (CLR), is expressed in activated phagocytes. The recognition of
certain lipid conjugates from various organisms and dead host cells by Mincle leads to the
activation of the innate immune system. The representative ligand is the Mycobacterium
tuberculosis cell wall glycolipid trehalose dimycolate (TDM), and the other Mincle ligands are the
lipid conjugate include glyco-, glycero-, and mannitol lipid conjugates. The importance of their lipid
moieties for Mincle-mediated signaling activity have been demonstrated by the structure—activity
relationship study of these ligand. The binding mode of polar head group of ligands (trehalose
moiety) for Ca ion and its proximal site of Mincle was revealed, but the binding mode with lipid
moiety and Mincle is still unclear. Furthermore, the internalization of Mincle by recognition of the
ligand is not fully understood.

In this work, we established the synthetic methods for mannitol lipid conjugates with the distinctive
lipid structure and trehalose diester containing the lipids modified with polar groups, and to build
their chemical library. The ligands were designed to interact the polar amino acid residue on the
surface of Mincle utilizing MD simulation. We gained new insights for the molecular recognition of
Mincle by the evaluation of their Mincle-mediated signaling activity. We also synthesized the
fluorescence-labeled Mincle ligand and the cellular imaging studies were performed to the
understanding of Mincle functions.
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Synthesis and function of the ligand of C—type lectin receptor

1. HIREBRFROBE

CELYFUZARIK (CLRs)D—FETH D Mincle (£, EITT/OT77—VHREDREMBRIICHKERETIZBARTHY. HBEEOHAE
BERRS THAEBEN /\O—XPIO0— /)L TDMZEHHELT RATEYIERRXRSIVECORMBEREDESIEEE%
DHURELTRELAEZFRET S, CNETOMENSEFERRICES TAEEICEOEEEABALNELEO>TLEA, ZDHEEE
R QHEMIETHTH D, £- VA VRDBHEGL (FL/A\O—XEBEIE)IE Mincle DAL I LLA VB LV FDEIDEE LR
BERTBIENTEINTNAD, YUHURIBEEALE Mincle DEEEHRIITHETH S, SHICHERBLOZEEFICOLTIE. Y
AURRELCSEOMBERAEEORESHHAHDIEDD . Mincle DYHURBEICHITAMBRES IIFEAEBBIN T,

AP ETIEFR AL Mincle 7O—ArTHY  FELGREBEZE TV ILEERES LU, BEREEBMLIBEZET N/
O—RIRTFILDEREZHEL. BEREZTEAREECHELEYSIAISIOBES IV L FIO—TERET o=, 5 Fi%E
FEFDDFEHZEMD)FE LY Mincle REDBIET7I/EEEEEFALE, BELEEEMSAT YIS ﬂ'@"%ﬂt‘b‘%uﬂﬂﬁ’éﬁﬁ
C&ET. Mincle D FERMHAEICBE T AL RE R, FEESBREICBVT. BERMEBEDENNIBITEHOEENRLN
fzo F1= Mincle DAV RRBEIZHTHMIEBAZHOEBZETIEEE T D Mincle UV REERL. A A—D U T BITICERETHIET
HMBENEHICEATIMRES . LLOHBRICKY, BESMUEBEDELDIFERE ST Mincle JAVEDSATSVEBEIZEINT
5LEHIZCBLIFUZEIA Mincle DHEREREBRICRINLT =,

2. MIRRRAEEOBE R

Mincle, a C—type lectin receptor (CLR), is expressed in activated phagocytes. The recognition of certain lipid conjugates from various
organisms and dead host cells by Mincle leads to the activation of the innate immune system. The representative ligand is the
Mycobacterium tuberculosis cell wall glycolipid trehalose dimycolate (TDM), and the other Mincle ligands are the lipid conjugate
include glyco—, glycero—, and mannitol lipid conjugates. The importance of their lipid moieties for Mincle—-mediated signaling activity
have been demonstrated by the structure—activity relationship study of these ligand. The binding mode of polar head group of ligands
(trehalose moiety) for Ca ion and its proximal site of Mincle was revealed, but the binding mode with lipid moiety and Mincle is still
unclear. Furthermore, the internalization of Mincle by recognition of the ligand is not fully understood.

In this work, we established the synthetic methods for mannitol lipid conjugates with the distinctive lipid structure and trehalose
diester containing the lipids modified with polar groups, and to build their chemical library. The ligands were designed to interact the
polar amino acid residue on the surface of Mincle utilizing MD simulation. We gained new insights for the molecular recognition of
Mincle by the evaluation of their Mincle-mediated signaling activity. We also synthesized the fluorescence—labeled Mincle ligand and
the cellular imaging studies were performed to the understanding of Mincle functions.
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