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A novel drug-like Syk binder prevents anaphylactic shock when administered orally  
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Methods
Antibodies

Anti-Syk, anti-Lyn, anti-Btk, anti-PLC-1, anti-PLC-2, anti-LAT, anti-SLP-76, anti-p38, anti-JNK, anti-Vav, anti-Akt1 and HRP-conjugated 9E10 antibodies were purchased from Santa Cruz Biotechnology. Anti-phospho-p44/42 MAP Kinase, anti-p44/42 MAP Kinase, anti-phospho-p38, anti-phospho-JNK, anti-phospho-Akt1 antibodies were from Cell Signaling. Anti-phospho-LAT and anti-phospho-PLC-1 antibodies were from Biosource and anti-phospho-SLP-76 antibodies were from BD Pharmingen. Anti-phosphotyrosine mAb 4G10 was purchased from Upstate Biotechnology. GammaBind G Sepharose and all secondary antibodies were from GE Health Amersham Biosciences.
Flow cytometric analysis of calcium mobilization and membrane FcεRI expression. The intracellular free calcium concentration was determined by preloading 1x106 cells with 5 mM Fluo-3 AM (Molecular Probes, Invitrogen) in the presence of 0.2% Pluronic F-127 for 30 min at room temperature. Prior to stimulation with DNP-BSA or ionomycin, cells were treated for 90 min at 37°C in RPMI medium supplemented with the indicated concentrations of C-13 or DMF (0.25%), and the intracellular free calcium concentration was monitored with a flow cytometer (Beckton Dickinson). For the evaluation of surface expression of FcεRI, cells were incubated for 2 h at 37°C with anti-DNP IgE. The membrane-bound IgE was detected using biotinylated anti-mouse Ig, followed by Fitc-conjugated streptavidin.
Immunoprecipitations, in vitro kinase assays and immunoblots.

All experiments were performed as described E1, except that prior to the stimulation with DNP-BSA (50 ng ml-1, 3 min), RBL-2H3 cells were incubated for 90 min at 37°C in RPMI medium supplemented with the indicated concentrations of C-13 or DMF (0.25%). Cells were solubilised in DOC modified lysis buffer (1% NP-40, 0.25% sodium deoxycholate, 0.1% SDS in PBS buffer supplemented with protease and phosphatase inhibitors) and the protein concentration was determined (BCA Protein Assay, PIERCE). For immunoprecipitations, lysates from unstimulated and IgE/DNP stimulated cells were incubated with pre-formed complexes of antibodies and GammaBind G Sepharose, and in vitro kinase activities of Syk, Btk and Lyn immunoprecipitates were examined. Prior to separation by SDS-PAGE gel, lysates or immunoprecipitates were prepared by the addition of SDS sample buffer (60 mM Tris, pH 6.8, 2.3% SDS, 10% glycerol, 0.01% bromophenol blue). Proteins were transferred to nitrocellulose membrane (Schleicher & Schuell), and detected by appropriate antibodies and the enhanced chemiluminescence system (ExactaCruz, Santa Cruz Biotechnology).
Measure of BMMCs viability (Fig. E1)

BMMCs were incubated for 3 hours at 37°C with 2.5 µM or 5 µM C-13, 0.25% DMF (corresponding to DMF concentration in 5 µM C-13) and for 12-16 hours with 250 nM Staurosporine, under the same conditions as for functional assays. BMMCs viability was evaluated by flow cytometry (Beckton Dickinson) using Annexin-V/Propidium Iodine double staining.
Peritonitis (Fig. E2A)

Syk-dependent peritoneal recruitment of neutrophils was induced in 8 week old female BALB/c mice according to E2 by intravenous injection of 4 µg Bordetella pertussis toxin (a kind gift from Dr D. Raze, Inserm, Lille) and 2 hours later by intraperitoneal injection of 4% thioglycollate in sterile water. Peritoneal lavage was performed with 5 ml PBS, 4 hours later and total neutrophil number was determined following staining with APC-conjugated anti-Gr1 (Becton Dickinson) and analysis by flow cytometry. C-13 (100 mg kg-1) in 1% CMC or vehicle alone was orally administered 1 hour prior to Bordetella pertussis toxin injection. 
B cell purification and proliferation in vitro (Fig. E2B)

Splenic B cells were purified from 8 week old female BALB/c mice on magnetic beads by negative selection using CD43-coated micro beads and LS columns (Miltenyi Biotec) as described E3. After 2 hours of incubation with various concentrations of C-13 or vehicle, 50.000 cells were cultured for 48 hours in 96 wells plates in the presence or absence of 10µg ml-1 donkey F(ab')2 fragment anti-mouse IgM (Jackson Immunoresearch). Alamar Blue (Serotec) was added to the culture 24 hours before measurement of the reduced versus oxidized forms of the reagent at 570 and 620 nm, according to manufacturer’s instructions.

Antibody production (Fig. E2C)

This experiment was performed according to E4. Eight week old female BALB/c mice received an oral administration of C-13 (150 mg kg-1) in 1% CMC or vehicle alone, and were immunized 3 hours later by intraperitoneal injection of 100 µg trinitrophenyl-keyhole limpet hemocyanin (TNP-KLH) in Rehydragel alum (Reheiss). Serum was collected before immunization and at day 12. Antigen specific immunoglobulins were measured by ELISA using 10µg ml-1 plate-bound TNP-OVA (Biosearch Technologies) as capture reagent. IgM, IgG1, IgG2a, IgG2b, IgG3 and IgA were measured from 1:5000 diluted samples using HRP-conjugated isotype specific goat anti-mouse antibodies (Southern Biotechnology), while IgE was detected from 1:50 diluted samples using biotinylated rat anti-mouse IgE antibody (Becton Dickinson) and HRP-conjugated streptavidin (R&D Systems). Following incubation with TMB substrate, OD was measured at 450 nm.
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Figure legends
Legend to Figure E1
Figure E1. C-13 had no toxic effect on mast cells. The viability of BMMCs treated with DMF, C-13 or staurosporine was evaluated immediately (Day 0) and after 5 days culture (Day 5) (n=3).

Legend to Figure E2
Figure E2. In vivo and in vitro effects of C-13 on neutrophils and B cells. A. Neutrophil recruitment into the peritoneal cavity after thioglycollate (or vehicle) injection in the presence of Bordetella Pertussis toxin (where indicated) (n=4). B. Anti-IgM-induced B cell proliferation in vitro. C. Serum immunoglobulin concentration 12 days following TNP-KLH immunization (n=4).















PAGE  

