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Mincle is an immune receptor that is expressed in antigen presenting cells,
such as dendritic cells, arecognizes trehalose dimycolate (TDM), which is specifically present on
the surface of Mycobacterium tuberculosis and cholesterol crystals, and activates immune cells. We
previously perofrmed X-ray structural analysis of Mincle to elucidate the recognition mechanism of
TDM. However, analysis of glycolipids and cholesterol has not progressed due to their low solubility

in water. Therefore, we prepared "nanodiscs" that imitated lipid bilayer membranes containing
glycolipids and cholesterol, and conducted binding experiments. As a result, no binding was found in
glycolipids containing cholesterol, whereas binding to Mincle was found in those containing
glycolipids.

NMR



Macrophage inducible C-type lectin (Mincle)
Mincle TDM

-5 Mincle

6 Drickamer

Mincle

7.8 Mincle D

1. Mincle®d) A R (A) $&EE
REWEREETDM (B-C) VSEF7
HEEBEESZ (C) OALX7O—-)b

Mincle

Trehalose-C16

Mincle OPC Trehalose-C16
o a¥ b ol o &7 /DOPC
FTI/TARY

B2 ERIZF /T 1 X7 DOHER

Mincle
Mincle 6 BL21(DE3)pLysS Mincle

IPTG
6M

SDS-PAGE CBB NMR
4, BN Mincle CHL



NMR 10% D;0

10 mM HEPES (pH7.0), 20 mM CaCl,

TDM Trehalose-C16  Dioleoylphosphatidylcholine (DOPC)

Trehalose-C16/DOPC

Trehalose-C16/DOPC
20 mM tris-HCl (pH 7.5), 100 mM NaCl

Membrane Scaffold

Protein (MSP) Bio beads Trehalose-C16
(Trehalose-C16/D0OPC
SDS-PAGE Trehalose-C16/DOPC
Trehalose-C16
DOPC /DOPC
NMR
(SPR) SPR
BiacoreT200 Biacore3000
Mincle 10 mM acetate (pH 4.0), 5 mM CaCl;
CM5 Trehalose-C16/D0OPC
DOPC Mincle
SPR Trehalose-C16
C16/DOPC
DOPC 10 mM acetate (pH 5.0)
CM5 Mincle 10
pl/min
NMR NMR 600 MHz NMR
Mincle H-5N HSQC (Heteronuclear Single Quantum Coherence)
HNCO HN(CA)CO CBCA(CO)NH HNCACB NMR
Mincle 10
/DOPC 0.25, 0.5, 0.75, 1, 2, 3
H-15N HSQC
@
Trehalose-C16/DOPC SDS-PAGE
TLC
rehalose-C16/DOPC
MSP Trehalose-C16/DOPC SDS-PAGE TLC



DOPC /DOPC

@
Mincle
SPR
Mincle Trehalose-C16/DOPC DOPC
Trehalose-C16/DOPC
DOPC
Mincle
Trehalose-C16
NMR
3 Mincle 1 3 11 10 9 8 7
/DOPC o
110 5“23 : o 110
H-N HSQC b el I
éﬂﬁ « ' 927;’330 ' 115
pH : 125 f e 125
130 0 equiv. 130
Mager 1 equiv.
3 equiv.
(3. H-5N HSQCNMRZ Bl V=3 LR Fa—)L
IDOPCH / 7 4 %9 OMincle® > /34 BDHEER
NMR Trehalose-C16/D0OPC
Mincle
SPR
Mincle
1 Ishikawa, E. et al. Direct recognition of the mycobacterial glycolipid, trehalose

dimycolate, by C-type lectin Mincle. J Exp Med 206, 2879-2888,
doi:10.1084/jem.20091750 (2009).

2 Yamasaki, S. et al. C-type lectin Mincle is an activating receptor for pathogenic
fungus, Malassezia. Proc Natl Acad Sci U S A 106, 1897-1902,
doi:10.1073/pnas.0805177106 (2009).

3 Ishikawa, T. et al. lIdentification of distinct ligands for the C-type lectin receptors
Mincle and Dectin-2 in the pathogenic fungus Malassezia. Cell Host Microbe 13, 477-
488, d0i:10.1016/j.chom.2013.03.008 (2013).



Hattori, Y. et al. Glycerol monomycolate is a novel ligand for the human, but not
mouse macrophage inducible C-type lectin, Mincle. J Biol Chem 289, 15405-15412,
d0i:10.1074/jbc.M114.566489 (2014).

Kiyotake, R. et al. Human Mincle Binds to Cholesterol Crystals and Triggers Innate
Immune Responses. J Biol Chem 290, 25322-25332, doi:10.1074/jbc.M115.645234
(2015).

Furukawa, A. et al. Structural analysis for glycolipid recognition by the C-type lectins
Mincle and MCL. Proc Natl Acad Sci U S A 110, 17438-17443,
doi:10.1073/pnas.1312649110 (2013).

Feinberg, H. et al. Mechanism for recognition of an unusual mycobacterial glycolipid
by the macrophage receptor mincle. J Biol Chem 288, 28457-28465,
d0i:10.1074/jbc.M113.497149 (2013).

Jégouzo, S. A. et al. Defining the conformation of human mincle that interacts with
mycobacterial trehalose dimycolate. Glycobiology 24, 1291-1300,
doi:10.1093/glycob/cwu072 (2014).



4 4 0 1

Furukawa Atsushi Meguro Manami Yamazaki Rika Watanabe Hiroshi Takahashi Ami Kuroki 20

Kimiko Maenaka Katsumi

Evaluation of the Reactivity and Receptor Competition of HLA-G Isoforms toward Available 2019

Antibodies: Implications of Structural Characteristics of HLA-G Isoforms

International Journal of Molecular Sciences 5947 5947
DOl

10.3390/i jms20235947

Matsumaru Takanori lkeno Risa Shuchi Yusuke Iwamatsu Toshiki Tadokoro Takashi Yamasaki 55

Sho Fujimoto Yukari Furukawa Atsushi Maenaka Katsumi

Synthesis of glycerolipids containing simple linear acyl chains or aromatic rings and 2019

evaluation of their Mincle signaling activity

Chemical Communications 711 714
DOl

10.1039/C8CC07322H

Yamazaki Rika Furukawa Atsushi Hirayasu Kouyuki Yumoto Kohei Fukuhara Hideo Arase 295

Hisashi Maenaka Katsumi

Molecular mechanism of the recognition of bacterially cleaved immunoglobulin by the immune 2020

regulatory receptor LILRA2

Journal of Biological Chemistry 9531 9541
DOl

10.1074/jbc.RA120.013354

Doi Ryohei Shimizu Koji Ikemoto Yuma Uchiyama Masashi Koshiba Mikiko Furukawa Atsushi 13

Maenaka Katsumi Watanabe Satoshi Sato Yoshihiro

Nickel- Catalyzed Acyl Group Transfer of o- Alkynylphenol Esters Accompanied by C-O Bond 2021

Fission for Synthesis of Benzo[b]furan

ChemCatChem 2086 2092
DOl

10.1002/cctc. 202001949




11 2 0

NMR analysis of Mincle with glycolipid reveals the detail molecular recognition mechanism

48

2019

Rika Yamazaki, Atsushi Furukawa, Kouyuki Hirayasu, Hisashi Arase and Katsumi Maenaka

Bacterially cleaved immunoglobulin Recognition mechanism by the immune activation receptor LILRA2

48

2019

PILRa

51

2019

85

2019




NMR Mincle

57 NMR

2018

55

2018

LILRA2

55

2018

NMR Mincle

18

2018




LILRA2

18

2018

Molecular mechanism of the recognition of bacterially cleaved immunoglobulin by the immune regulatory receptor LILRA2

93

2020

LILRA2 ANGPTL6

141

2021







