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1. Nakayama, M. Macrophage recognition of crystals and nanoparticles. Front. Immunol. 2018,
9,103

Inhalation of exogenous crystals such as silica, asbestos, and carbon nanotubes can
cause lung fibrosis and cancer. Endogenous crystals such as monosodium urate and
cholesterol are associated with pathogenesis of gout and atherosclerosis, respectively. These
crystal—associated inflammatory diseases are triggered by the macrophage NLRP3
inflammasome activation and cell death. Therefore, it is important to understand how
macrophages recognize crystals. However, it is unlikely that macrophages have evolutionally
acquired receptors specific for crystals or recently emerged nanoparticles. Several recent
studies have reported that some crystal particles are negatively charged and are recognized
by scavenger receptor family members in a charge—dependent manner. Alternatively, a model
for receptor—independent phagocytosis of crystals has also been proposed. This review
focuses on the mechanisms by which macrophages recognize crystals and nanoparticles.

2. Omori S, Tsugita M, Hoshikawa Y, Morita M, Yamaguchi S-1, Xie Q, Noyori O, Yamaguchi
T, Takada A, Saitoh T, Akiba H, Nagata S, Kinoshita K, and Nakayama M. Tim4 recognizes
carbon nanotubes and mediates frustrated phagocytosis leading to granuloma formation.
Cell Press Sneak Peek. https://papers.ssrn.com/sol3/papers.cfm?abstract_id=36314040

Frustrated phagocytosis is critical for crystal-associated fibrosis and cancer. Of note,

multi-walled carbon nanotubes (MWCNTs), the highly representative products of

nanotechnology, induce macrophage NLRP3 inflammasome activation and cause
asbestosis—like pathogenesis. However, it remains largely unknown how macrophages
efficiently recognize MWCNTSs on their cell surfaces. Here we identify by a targeted screening

of phagocyte receptors the phosphatidylserine receptors T—cell immunoglobulin mucin 4

(Tim4) and Tim1 as the pattern—recognition receptors for carbon crystals. Docking simulation

studies revealed spatiotemporally stable interfaces between aromatic residues in the

extracellular IgV domain of Tim4 and one—dimensional carbon crystals. Further,

CRISPR/Cas9-mediated deletion of Tim4 and Tim1 revealed that Tim4, but not Timl,

critically contributed to recognition of MWCNTSs by peritoneal macrophages and to granuloma

development in a mouse model of direct mesothelium exposure to MWCNTs. These results
suggest that Tim4 recognizes MWCNTs through aromatic interactions and mediates

frustrated phagocytosis leading to granulomas.

(2) 455 HiRR
L

Q0
dd i



R ZTDOMDOBER (FELGRZERHKR. RE . ZEY. TLA))—RE)
1. RUBX v/a77—JIC&5MAFOREME £ 138 AAAEZLER(BR)
2018 £ 3 § 22 H
2. B v/O077—VICKBEERFOREME F 46 OBASTHEFZREMESR
(f58) 20194 6 B 27 H
3. HILBX HERMHFMNEIFRITIOT7F—F MK E £ 19 BT/ N E
HEHES(KIR) 202041 A 31 H

dethit



