Materials and methods

Blood cell counting

Blood was collected from hearts in the presence of ethylenediaminetetraacetic acid. Hematological examination was carried out using an automated blood cell analyzer (VetScan HM5 v2.31, Abaxis, CA, USA). Red blood cells (RBCs), platelets, and total white blood cells were separately counted, and white blood cells were further classified as either lymphocytes, monocytes, or granulocytes.

Isolation and cultivation of elicited peritoneal macrophages
Peritoneal macrophages were collected and cultured as described previously in the literature [55]. Briefly, mice were given an intraperitoneal injection of 2 mL of a 4% thioglycolate broth. Four days after this injection, macrophages were collected from peritoneal lavage by centrifugation at 1,000 rpm for 5 minutes. To lyse the residual RBCs, 1 ml of RBC lysis buffer (155 mM NH4Cl, 10 mM KHCO3, and 0.1 mM ethylenediaminetetraacetic acid) was added to each pellet. Cells were cultured at 1.0 x 106 cells/1 mL in complete RPMI 1640 medium (RPMI 1640, 10% fetal bovine serum, 100 units/mL penicillin, and 100 mg/mL streptomycin) with or without Asc (50 μM) and with or without bacterial LPS (1 µg/mL, Fujifilm Wako Pure Chemical Corporation, 127-05141) for 24 h at 37 ºC.
Flow cytometric analyses of LPS-treated macrophages in vitro
Peritoneal macrophages from WT and DKO mice were separately treated with LPS for 24 h as described above. The cells were then incubated with rat anti-CD11b antibody (11-595-C100; Exbio Praha, as) and rabbit anti-CD80 antibody (bs-1479R; Bioss Inc., Woburn, MA, USA) at 1/2500 in PBS containing 5% FBS for 30 min on ice. The secondary antibody goat anti-rabbit IgG H&L (Alexa Fluor® 488; Invitrogen, Tokyo, Japan) and goat anti-donkey IgG H&L (Alexa Fluor® 647, Invitrogen) were incubated at 1/2500 for 30 min on ice in darkness. The cells were washed and subjected to flow cytometric analysis using a FACS Melody cell sorter (Becton, Dickinson and Company, Franklin Lakes, NJ, USA), and were analyzed using Flow Jo version 10.8.1 software.
Measurement of tumor necrosis factor (TNF), interleukin-1β (IL-1β) and interferon γ (IFNγ) in blood plasma

TNF, IL-1β and IFNγ in blood plasma were measured by means of a BD™ Cytometric Bead Array Flex Set (BD Biosciences, San Jose, CA, USA) using a FACS Melody cell sorter (Becton, Dickinson and Company, Franklin Lakes, NJ, USA), and were analyzed using Flow Jo version 10.8.1 software as described previously [48].

Detection of carbonylated proteins
Levels of protein carbonyl groups were assessed using a protein carbonyl assay kit (Abcam, Cambridge, MA, USA) according to the manufacturer’s instructions. Liver lysate samples (10 mg/mL) were chilled on ice for 20 min with an equal volume of 2 x extraction buffer and centrifuged at 17,400 x g for 20 min. The supernatant was mixed with an equal volume of 12% SDS, incubated with a 2, 4-dinitrophenylhydrazine solution for 15 min at room temperature, and then neutralized. Samples (2 μg) were separated on 12% SDS-polyacrylamide gel and blotted onto a polyvinylidene difluoride (PVDF) membrane (GE Healthcare, Chicago, IL, USA). Blots were blocked and incubated with anti-2, 4-dinitrophenol antibody, followed by horseradish peroxidase (HRP)-conjugated secondary antibody. After washing with tris-buffered saline containing 0.1% Tween-20 (TBST), the antibody binding was visualized using an Immobilon western chemiluminescent HRP substrate (Merck Millipore, Burlington, MA, USA) and detected using an image analyzer (ImageQuant LAS 500; GE Healthcare). Signal intensities were quantified using ImageJ software (http://imagej.nih.gov/ij/ ) [56].
Detection of ubiquitinated proteins
The liver lysate samples (20 µg) were separated by SDS-PAGE and blotted onto PVDF membranes. The blots were blocked with 5% skim milk in TBST, and then incubated overnight at 4 ºC with mouse anti-ubiquitin monoclonal antibody (sc-8017; Santa Cruz Biotechnology) diluted in TBST containing 5% skim milk. After three washes with TBST, the blots were incubated with HRP-conjugated anti-mouse secondary antibody. Positive signals were visualized and quantified as described above.
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