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            Abstract
Complement is an ancient danger-sensing system that contributes to host defense, immune surveillance and homeostasis1. C5a and its G protein–coupled receptor mediate many of the proinflammatory properties of complement2. Despite the key role of C5a in allergic asthma3, autoimmune arthritis4, sepsis5 and cancer6, knowledge about its regulation is limited. Here we demonstrate that IgG1 immune complexes (ICs), the inhibitory IgG receptor FcγRIIB and the C-type lectin–like receptor dectin-1 suppress C5a receptor (C5aR) functions. IgG1 ICs promote the association of FcγRIIB with dectin-1, resulting in phosphorylation of Src homology 2 domain–containing inositol phosphatase (SHIP) downstream of FcγRIIB and spleen tyrosine kinase downstream of dectin-1. This pathway blocks C5aR-mediated ERK1/2 phosphorylation, C5a effector functions in vitro and C5a-dependent inflammatory responses in vivo, including peritonitis and skin blisters in experimental epidermolysis bullosa acquisita. Notably, high galactosylation of IgG N-glycans is crucial for this inhibitory property of IgG1 ICs, as it promotes the association between FcγRIIB and dectin-1. Thus, galactosylated IgG1 and FcγRIIB exert anti-inflammatory properties beyond their impact on activating FcγRs.
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                    Figure 1: IgG1-ICs inhibit C5a-mediated inflammatory responses in vivo and in vitro by an FcγRIIB-dependent mechanism.[image: ]


Figure 2: The inhibitory effect of IgG1-ICs on neutrophil migration depends on dectin-1.[image: ]


Figure 3: IgG1-ICs activate Src kinase and promote phosphorylation of tyrosine and Syk downstream of dectin-1 and of SHIP downstream of FcγRIIB.[image: ]


Figure 4: High Fc glycan galactosylation is crucial for the inhibitory effect of IgG1-ICs in vivo and promotes the association of FcγRIIB and dectin-1.[image: ]
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Expression of FcγRIIB but absence of Syk phosphorylation in untreated BM neutrophils. This movie shows the expression pattern of FcγRIIB (green, anti-FcγRIIB-FITC Ab) and of phosphorylated Syk (p-Syk, magenta, anti–p-Syk–Alexa568 Ab) in a BM-derived neutrophil 3 min after incubation with PBS, as determined by confocal microscopy in an animated three-dimensional projection. Cell stains positive for FcγRIIB. No phosphorylation of Syk is visible in the absence of 107.3-IC treatment. Similar results were obtained for p-SHIP. (MOV 1966 kb)


Supplementary Movie 2
Expression of dectin-1 but absence of Syk phosphorylation in untreated BM neutrophils. This movie shows the expression pattern of dectin-1 (magenta, anti–dectin-1–APC Ab) and phosphorylated Syk (p-Syk, green, anti–-p-Syk–Alexa568 Ab) in a BM-derived neutrophil 3 min after incubation with PBS, as determined by confocal microscopy in an animated three-dimensional projection. No phosphorylation of Syk occurs in the absence of 107.3-IC treatment. Similar results were obtained for p-SHIP. (MOV 1340 kb)


Supplementary Movie 3
Phosphorylation of Syk and co-localization of p-Syk with FcγRIIB in response to 107.3-IC treatment. This movie shows the co-localization pattern of FcγRIIB (green, anti-FcγRIIB-FITC Ab) and of phosphorylated Syk (p-Syk, magenta, anti-p-Syk-Alexa568 Ab) in a BM-derived neutrophil 3 min following 107.3-IC treatment, as determined by confocal microscopy in an animated three-dimensional projection. 107.3-IC treatment drives phosphorylation of Syk; p-Syk co-localizes with FcγRIIB as indicated by the white spots. Similar results were obtained for p-SHIP. (MOV 2750 kb)


Supplementary Movie 4
Phosphorylation of Syk and co-localization of p-Syk with dectin-1 in response to 107.3-IC treatment. This movie shows the co-localization pattern of dectin-1 (magenta, anti–dectin-1–APC Ab) and phosphorylated Syk (p-Syk, green, anti-p-Syk-Alexa568 Ab) in a BM-derived neutrophil 3 min following 107.3-IC treatment, as determined by confocal microscopy in an animated three-dimensional projection. 107.3-IC treatment drives phosphorylation of Syk; p-Syk co-localizes with dectin-1 as indicated by the white spots. Similar results were obtained for p-SHIP. (MOV 1771 kb)


Supplementary Movie 5
107.3-IC treatment promotes association of FcγRIIB and dectin-1. This movie shows the co-localization pattern of FcγRIIB (green, anti-FcγRIIB-FITC Ab) and of dectin-1 (magenta, anti–dectin-1–APC Ab) in a BM-derived neutrophil 3 min after incubation with IgG1 IC, as determined by confocal microscopy in an animated three-dimensional projection. Co-localization of FcγRIIB and dectin-1 is indicated by the white spots. (MOV 1271 kb)
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