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Supplemental Figure S1. Competitive inhibition of ShK-F6CA labelling of Kv1.3 channels by non-fluoresceinated ShK-biotin. BV2 microglia activated by LPS were either incubated with 10 nM ShK-F6CA (IC50 ≈ 25 pM) or first pre-incubated with 100 nM ShK-Biotin (IC50 ≈ 49 pM) followed by 10 nM ShK-F6CA. ShK-F6CA labelling of Kv1.3 channels was measured by flow cytometry. Relative Median Fluorescence Intensity (MFI) was compared across groups (Left: *** p<0.005, 3 replicates/group). Representative frequency histograms from flow cytometric experiments are shown (Right: Black line – Without ShK-biotin pre-incubation, Grey line - With ShK-biotin pre-incubation, Dotted line: Unstained control).
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Supplemental Figure S2. Low Kv1.3 channel expression by splenic macrophages as compared to CNS-infiltrating macrophages. In WT C57B6/L mice (n=3/group), cell surface Kv1.3 channel expression detected by ShK-F6CA labelling, was significantly lower in splenic CD11b+ CD45high macrophages as compared to CD11b+ CD45high macrophages isolated from the brain.
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[bookmark: _GoBack]Supplemental Figure S3. Morphological changes in BV2 microglia induced by LPS at 24 h. (A) BV2 microglia responded to LPS treatment (100 ng/mL x 24 hours) by becoming larger, more amoeboid and bipolar shaped. This effect appeared to be partly inhibited by ShK-223 treatment (100 nM). ShK-223 alone appeared to have no morphological effects on BV2 microglia. (B) Cell viability data from BV2 microglia treated with control, ShK-223 (100nM), LPS (100 ng/mL) or LPS+ShK-223 for 24 hours. In this assay, dead cells are labelled positive for the Live/Dead blue stain. Minimal cell death was observed in the BV2 cell population across all conditions and no within-group differences were observed.
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Supplemental Figure S4. Profile of missing data in the BV2 microglial proteomic dataset. Of 3141 proteins identified across 4 treatment groups (total N=12) with <25% overall missing data and ≤1 missing data point per treatment group, 2562 (81.6%) proteins had no missing values while only 184 (5.9%) had >1 missing value.
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Supplemental Figure S5. Validation of pro-inflammatory activation of BV2 microglia by LPS. Results from qPCR studies confirm upregulation of pro-inflammatory cytokine IL1B and immune response genes IRF1 and IRF7 in addition to down-regulation of anti-inflammatory gene ARG1. N=3 biological replicates per condition. BV2 cells were treated with LPS (100 ng/mL) for 24 hours for these experiments. *** p<0.001.
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Supplemental Figure S6. Confirmation of EHD1 upregulation by LPS and reversal by ShK-223. Immunofluorescence microscopy experiments demonstrated that LPS treatment (100 ng/mL x 24 hours) intracellular upregulated EHD1 expression as compared to untreated control and ShK-223 treated cells. ShK-223 treatment reversed the effect of LPS on EHD1 upregulation. (N=3 biological replicates with 6-8 images per condition). The polyclonal anti-EHD1 rabbit antibody used specifically detected a 68 kDa band in Western Blot experiments, consistent with the predicted molecular weight of EHD1.
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