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Abstract

CEL UF>ZAK (CLRs)D —FET & BMincle (Clecde, ClecsfO)lk, EICNIOT77—JKRMEIC
RETEIZBNRTHS, MincleRERZEOHRERBEA S THAMEEENL /N\O—APZI-)
B (TDM)Z#HE LT, MBEHROEESE . JUEOREREEZREBL., THTE2—5FTHBF
CRGZN L ESYykBBEICE > THRDICBEREERZEMLTDEN S, Mincled )Y REFHRT
DANVNELTHEHEEATVS, ChETIENL/NO—AFESHE EK L B HREEERIEN Mincl
eDUAHY RELTHEENTVWE—AT, HFERIRFOEYICREE B O TILBRET
INEEETRTVEOREN,. REZERKENSBEEMEBEZRICEZHASHELTVS
o TESBRBEEMVA ROAIEICE T TMIncleE VA RODFRBHEBORBIEETLHE
TH3H. Minclebt RETZIIWNHZETD VA ROMEEAOFHEEIREETICHREF A%<

. Mincle®F#i7 ) > REBBHEBLETHATH S,

KEBARTEMIncleD T I_AN (EHE ) ELTRAEFREFENAEAXRAEREICEBE L £, K
LEMITOME FBEKICE D BEMincleZ N L2 T FIILERZTRT, LALEBA S, BEERED
HEGE<, BEFHEMEBRITVAY ROZFRBLCLELBENEHEITATH S, T
REFARICESVT, BENLENOEXBROEHEEZRIUL ., FEFOERB LY, Bonic
L&Y OMincleZNL T FILEMFMEZET >, £, Mincle-lEEN D FE8H%¥ (MD)itE %R
TV, UHY REMincleRBOREEE—RZFRIL Iz, BEEHHBES LOMDAEOKERKLY,
Mincle® % FREBICEET D AR ZH/BD & ICHIL L,

One of the CLRs, Mincle (also called Clec4e and Clecsf9) is expressed in activated phagocytes.
Mincle has been known to recognize trehalose dimycolate (TDM), is one of the glycolipids in the
cell wall of Mycobacterium tuberculosis. The recognition of ligands which are TDM and other
microbial glycolipids leads to the activation of NF-kB via SYK signaling pathway through ITAM-
containing adaptor molecule FcRg. To date, several Mincle ligands have been reported. We have
elucidated glycerolipids possessing simple acyl chains harbor the relationships of the signaling
activity with acyl chain length. To develop of more effective Mincle ligand, the elucidation of the
molecular recognition of Mincle-glycolipids with long acyl chain is an important issue, but the
binding mode with ligand is still unclear.

In this study, we focused on the natural glycolipid which indicated potent Mincle-mediated signaling
activity. We established the synthetic strategy of core structure of the natural product, and we
synthesized its derivatives and evaluated their the signaling activity. The binding modes of
Mincle-ligands were simulated with molecular dynamics calculation. We gained new insights from
the structure-activity relationships and the molecular dynamics calculation.
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Natural glycolipid as the ligand of C—type lectin receptor Mincle: Synthesis and elucidation of the molecular recognition

1. HIREBRFROBE

CRBILYFUZEIK (CLRs)D—FETH S Mincle (Clecde, ClecsfO)lk, EICTH/OT7—CREAIZHKIB T 52 B/ TH S, Mincle (T
REOHBEERR S THAIEEE N /\O—XT3Ia—)LE (TDMZHHEL T, MEREDOHEIEL -V OlgBE L EFRHL.
TR TR—5FTHB FcRg LTz Syk BERICK>THAICBRRELEMHILT HIEN D Mincle DUAURIFFR T2/ Uk
LTHIFINTWS, CNETISFUAN\A—RBFEARGEER LS HEIEE#EED Mincle DUAVRELTHRESNTLVS—A T, BHEE
[FNEZEOEYICREEINEZLUTIVGRETVIVEZETIV)EOBEN. REZHRKENGTEEEEHHEBEEZRIEZHLH
ELTWND, SOHBEFHEUHVEDEIHIZAEITFT Mincle LAV RO FRHBMIBOMBIIEELEETHDN. Mincle ERET
VIVBEEETAIAUFOREBEEROFERIIIRET TIZHEF AEL, Mincle DEEMZY ATV RREEEXTHETH S,

ABFEHZE TIE Mincle D7 X+ ({EHE) EL THRARE SN -KAHEIBEIZEFEB Lz, KL &YX TDM EREHRIZ5E 1175 Mincle
EZNLI=V T FIVERETRT  LOLELS, SERALEDRE T #HEFTHERES LU ﬁ/|~‘0)/\¥Eﬁﬁﬁﬁl_ﬂ\§ﬁ1‘§i_ﬂ']4?fﬁ
EFRBETHD. TCTARBEFEREICEVT. ZMELEYDERBEOEBEZHEIL. FERDERB LU, {FoNn-LEWD
Mincle Z LTz 7 FILEEEHE % 1T o=, £z, Mincle- HEE(D SFENZE MDEEZEITL. UH R E Mincle §]§0)"f‘ &E—F%
FBIL =, & FHEHES LU MD St EDFER KXY Mincle DR FRHICEAT AR EB S EITRIILT=,

2. WRREEBOHE (FER)

One of the CLRs, Mincle (also called Clec4e and Clecsf9) is expressed in activated phagocytes. Mincle has been known to recognize
trehalose dimycolate (TDM), is one of the glycolipids in the cell wall of Mycobacterium tuberculosis. The recognition of ligands which
are TDM and other microbial glycolipids leads to the activation of NF-kB via SYK signaling pathway through ITAM—containing adaptor
molecule FcRg. To date, several Mincle ligands have been reported. We have elucidated glycerolipids possessing simple acyl chains
harbor the relationships of the signaling activity with acyl chain length. To develop of more effective Mincle ligand, the elucidation of
the molecular recognition of Mincle—glycolipids with long acyl chain is an important issue, but the binding mode with ligand is still
unclear.

In this study, we focused on the natural glycolipid which indicated potent Mincle-mediated signaling activity. We established the
synthetic strategy of core structure of the natural product, and we synthesized its derivatives and evaluated their the signaling
activity. The binding modes of Mincle—ligands were simulated with molecular dynamics calculation. We gained new insights from the
structure—activity relationships and the molecular dynamics calculation.
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