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Discovery of kaempferol, a novel ADAM10 inhibitor, as a potential treatment for Staphylococcus aureus infection
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Fig. S1. Kaempferol inhibits ADAM10 enzymatic activity without affecting ADAM10 transcription and expression. (A) Percentage inhibition of fluorescence intensity by each compound tested at 32 μg·mL–1. The cutoff was 50% inhibition. (B) Dose-dependent inhibition of kaempferol on cellular-based metalloprotease activity in A549 cells without Hla stimulation. The metalloprotease activity was measured by fluorogenic substrate assay, in which the fluorescence intensity was measured on a Tecan Microplate Reader with excitation at 320 nm and emission at 450 nm. (C) Effects of kaempferol on ADAM10 transcription in A549 cells treated with the indicated concentrations of kaempferol for 9 h. The messenger RNA (mRNA) levels of ADAM10 were quantified by qRT-PCR and normalized to GAPDH. (D) Immunoblot analysis of the effect of kaempferol on ADAM10 expression in A549 cells. Whole cell lysates from A549 cells treated with the indicated kaempferol concentrations for 9 h were probed with an antibody against ADAM10. (E) A detailed view of the binding mode between kaempferol and ADAM10. The residues Leu328, Gly329, and Thr380 and the active catalysis sites Hid383 and Glu384 of ADAM10 were identified as the kaempferol binding sites by molecular docking. The data are presented as the mean ± SEM (n = 3). The statistical significance between multiple groups was determined by one-way ANOVA. **: P < 0.01 compared to the vehicle-treated group.
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Fig. S2. Kaempferol suppresses S. aureus-induced necroptosis via ADAM10 inhibition and dose-dependently inhibits S. aureus-caused cytotoxicity in different cells. (A) Statistical analysis of the live/dead cells (green/red fluorescence) presented in Fig. 4(d). (B) The ratio of cells with MLKL localization in Fig. 4(e) was quantified and analyzed. (C) Cytotoxicity of THP-1 cells, (D) MPMs, and (E) A549 cells infected with wt S. aureus at MOIs of 20, 20, and 50 for 6 h with pretreatment using indicated kaempferol concentrations for 3 h. The data are presented as the mean ± SEM (n = 3). The statistical significance between multiple groups was determined by one-way ANOVA. **: P < 0.01 compared to the vehicle-treated group.
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Fig. S3. Effect of kaempferol on the growth and intracellular survival of S. aureus. (A) Growth curves of wt S. aureus in the presence of the indicated kaempferol concentrations. (B) Growth curves of Δhla S. aureus in the presence of the indicated concentrations of kaempferol. (C) The growth curves of USA300 in the presence of the indicated concentrations of kaempferol. (D) The intracellular survival of S. aureus in THP-1 cells. The statistical significance between multiple groups was determined by one-way ANOVA. **: P < 0.01 compared to the vehicle-treated group.
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Fig. S4. Effects of ADAM10 silencing on kaempferol-driven inflammation inhibition upon S. aureus infection. THP-1 cells transfected with siRNA or siADAM10 were infected with wt S. aureus for 6 h (MOI = 20) and pretreated with kaempferol (32 μg·mL–1) or the vehicle for 3 h. Whole cell lysates were probed with specific antibodies against the indicated inflammatory mediators.
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Fig. S5. Kaempferol is protective against lethal S. aureus pneumonia as a treatment. The mortality of MRSA USA300-infected mice. The mice were nasally inoculated with a lethal inoculation of 2 × 108 CFUs MRSA USA300 and then treated with kaempferol (100 mg·kg–1) or the vehicle by subcutaneous injection just after S. aureus challenge. Drug administration was maintained at an interval of 8 h after infection. n = 12 mice per group. The statistical analysis was performed using the log-rank (Mantel-Cox) test. *: P < 0.05, compared to the vehicle treated group.
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