SUPPLEMENTARY DATA

METHODS

Picrosirius red staining. Collagen quantification was performed on aortic cryosections stained with picrosirius red and analyzed under polarized light at X200 magnification. Digital images were acquired using AxioVision® and a Zeiss Axioobserver Z1 microscope.
Lipoprotein profile. The lipoprotein profile was analyzed on fresh EDTA plasma using the LIPOPRINT® LDL system (Quantimetrix Corporation, ref. number 48-9152).

Blood count. The blood count was assessed on fresh EDTA venous blood on a scil Vet abc® hemocytometer (Scil Animal Care Company).

Immunohistofluorescence. Frozen cross-sections of the aortic root and AAA were cold-fixed in acetone and incubated with one of the following: anti-mouse extracellular CD31-APC (eCD31, clone MEC 13.3), anti-mouse CD4-FITC (clone GK1.5) or anti-mouse Mac-3-FITC (clone M3/84), all from BD Biosciences; purified mouse anti-a-Smooth Muscle Actin (aSMA) antibody (clone 1A4, Sigma) and M.O.M™ "Mouse-On-Mouse" Fluorescent kit (Vector Laboratories); polyclonal goat anti-mouse MMP9 (F-69, Santa Cruz), intracellular CD31 (iCD31, M-20, Santa Cruz) antibodies and Alexa Fluor® 555 rabbit anti-goat IgG F(ab’)2 (Invitrogen); monoclonal rat anti-mouse VCAM-1 (clone 429, BD Biosciences) or CD68 (clone FA-11, Serotec), or Mac3 (clone M3/84, BD Biosciences) antibodies and Alexa Fluor® 555 or 647 rabbit anti-rat IgG F(ab’)2 (Invitrogen). Sections were counterstained with DAPI and cover-mounted with Prolong Gold® anti-fade reagent (Invitrogen). Digital images were acquired using AxioVision® and a Zeiss Axioobserver Z1 microscope equipped with the ApoTome®. VCAM-1 and aSMA digital images were subtracted from phase contrast images using Adobe Photoshop® in order to avoid the appearance of auto-fluorescent structures (collagen, elastin) in the fluorescent staining channel.
Apoptosis. TUNEL staining was performed by computer-assisted image analysis using the ApopTag® Red (Millipore) and DAPI nuclear counterstaining on cryosections of the aortic root and of the abdominal aorta as well as cultured bone marrow-derived macrophages stimulated with angiotensin II in the presence of different doses of the peptide. The extent of T-cell death upon TCR stimulation was evaluated by flow cytometry, using the PE Annexin V Apoptosis Detection Kit I (BD Biosciences).
ELISA. Total IgG and IgM and specific antibodies to oxLDL. For determination of total Ig, F(ab’)2 fragments of anti-mouse IgG (Pierce #31189) or anti-mouse IgM (BD #553435) were used as capture antibodies (coated at 2µg/ml in PBS overnight at 4°C onto 96-well EIA plates). For determination of oxLDL specific antibodies, 10 µg/mL of copper-oxidized mouse LDL were coated onto the ELISA plate wells. After washing 4 times with PBS, coated wells were blocked with TBS buffer (containing 150 mM NaCl, 50 mM Tris base, 0.25 mM EDTA, and 1% BSA) for 30 min. Wells were washed again, and 50 µl of murine serum diluted 1:100 in TBS buffer, were added and incubated for 2 h at room temperature. After four more wash steps, the amount of murine antibodies bound was detected by 1 h incubation with either alkaline phosphatase-labeled goat-anti-mouse IgM or goat-anti-mouse IgG (0.2µg/ml) and p-nitrophenylphosphate disodic salt substrate (all from Sigma). Plates were read at 405 nm, in triplicate (intra- and inter-assay variability were < 5 and <20%, respectively). Soluble CD31. For determination of soluble CD31, polyclonal goat anti-mouse CD31 antibody (R&D Systems #AF3628) in PBS is coated overnight at 4°C onto the ELISA plate wells (2 µg/ml). After washing, coated wells were blocked with PBS, 2mM EDTA, 1% BSA and 0.05% sodium azide for 30 min at 37°C. Then, cell supernatant samples (diluted 1:2 in PBS) or standard dilutions (recombinant mouse CD31, R&D Systems #3628-PC) were incubated for 6 h at room temperature. Detection was performed using biotin anti-mouse CD31 antibody (BD Biosciences #553371) incubated overnight at 4°C at 0.5 µg/ml, streptavidin–HRP and TMB solution (Sigma # T0440).

Intracellular SHP2 pY542 detection. Phospho-SHP2 was evaluated in spleen cells (106 cells/condition) stimulated with rat anti-mouse CD3e antibodies (clone 17A2, 1 µg/ml, eBioscience) and goat anti-rat IgG (Fab’)2 fragments (20 µg/ml, Jackson Laboratories). Positive control for CD31-driven SHP2 phosphorylation was obtained by including a rat anti-mouse CD31 antibody (Mab 390, 50 µg/ml, BD Biosciences) in order to crosslink the surface CD31 with the T-cell receptor. Intracellular staining with anti-SHP2 (pY542)-PE antibody (clone L99-921, BD Biosciences) or isotype control was directly performed after 15 minutes on fixed/permeabilized cells (BD™ Phosflow Perm Buffer IV) following the manufacturer’s instructions. Data are expressed as Median Fluorescence Intensity (MFI). Evaluation of each condition was performed in triplicate and all the experiments were repeated at least three times, yielding similar results.
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Supplementary Figure 1. T-cell CD31 shedding is associated with AAA formation in angiotensin II-infused atherosclerotic mice. a. Representative immunofluorescence microscopy on aortic root cryosections. The inset is magnified on the right panel. Intracellular CD31 (polyclonal M-20 from Santa-Cruz, iCD31, revealed with an AlexaFluor® 555 rabbit anti-goat IgG, red) was widely present in plaque cells whereas extracellular CD31 (Allophycocyanin-conjugated, clone MEC 13.3 from BD Biosciences, eCD31) was not always co-expressed. Blue=nuclei (DAPI). Arrows indicate an example of a CD31shed (eCD31-/iCD31+) plaque-infiltrating CD4+ T-cell (FITC-conjugated, clone GK 1.5 from BD Biosciences, green). b. Macroscopic views of dissected aortas of mice devoid of (no AAA) or displaying an abdominal aortic aneurysm (AAA, arrows). c. Flow cytometric analysis of blood leukocytes. The percentage of cells expressing extracellular CD31 was significantly reduced in peripheral CD4+ blood T-cells of AAA (n=7) vs no AAA (n=3) mice. Conversely, extracellular CD31 was similarly expressed on CD8+ T-cells, B-lymphocytes (CD19+), monocytes (CD115+) and granulocytes (Ly-6G+). *p<0.05 vs no AAA.
Supplementary Figure 2. CD31 peptide-treatment stabilizes the phenotype of atherosclerotic plaques. Representative micrographs of aortic root cross-sections from control and peptide-treated mice. Masson’s trichrome staining: peptide treatment group show a better preservation of the vessel wall (content of medial smooth muscle cells, red, and plaque extracellular matrix, green) and consistently prevented the appearance of adventitial inflammatory cell infiltrate (black, nuclei). Immunohistofluorescence showed a reduced expression of VCAM-1 (red) in the peptide-treated group as compared to the control group while the aSMA positive (smooth muscle cells, green) were more preserved in the arterial wall, particularly in the fibrous cap. Inflammatory cells (CD4, green and MAC3, purple) and MMP9 (red) were more abundant in plaques of control as compared to CD31 peptide-treated mice. Insets = phase-contrast micrograph. The white boxes indicate the displayed position. Blue = nuclei (DAPI). Scale bar: 20 µm.

Supplementary Figure 3. Representative micrographs of Sirius red staining of aortic root (top panel) and of AAA (bottom panel) cross-sections from control and peptide-treated mice. Fibrillar collagen (red) was visualized under polarized light at x200 magnification (mosaic acquisition with the AxioVision® Zeiss software). The quantification by computer-assisted image analysis (right) shows that the treatment favors a stable phenotype (tendence to a higher collagen content) of the atherosclerotic plaques and prevents arterial dissection/rupture by significantly (* p<0.05 vs control) increasing the content of fibrillar collagen in the abluminal layers of abdominal aortic wall. The insets show transmitted light micrographs of the same sections.
Supplementary Figure 4. Plasma lipoprotein profile of control (n=5) and peptide-treated (n=5) mice. Fractions were analyzed as indicated in panel a (example of analysis in one mouse with the Lipoprint LDL system). The quantification, presented in panel b (average±SD cholesterol content in each of the lipoprotein fractions) shows no effect of the peptide treatment on the lipoprotein fraction profile of ApoE KO mice infused with angiotensin II.

Supplementary Figure 5. Plasma total and oxLDL-specific IgG and IgM are not changed by the CD31 peptide treatment. Total and ox-LDL-specific IgG and IgM were measured by ELISA in the plasma of individual mice, at the end of the study. Plasma aliquots from individual mice in each experiment were stored at -80°C until analysis. Data are from three different experiments (total n=24 “peptide” and 26 “control” mice), analyzed at the same time. No detectable difference could be seen between peptide-treated and control mice.
Supplementary Table 1. Summary of blood count values in control (n=5) and peptide-treated (n=5) mice. The treatment did not modify either the proportion or the absolute number of circulating cells and platelets. (WBC: white blood cells, RBC: red blood cells, PCV: packed cell volume or hematocrit, MCV: mean corpuscular volume, MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular hemoglobin concentration, MPV: mean platelet volume, RDW: red blood cell distribution width).
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