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ONLINE REPOSITORY METHODS
Exclusion criteria
[bookmark: _GoBack]Patients were selected on the basis of having a medical history of moderate-to-severe seasonal allergic rhinitis for at least two years, a positive skin prick test (wheal diameter of ≥3 mm) to grass pollen mixture and histamine and specific IgE (>0.70 kUA/L) to timothy grass pollen (Phleum pratense). Patients were excluded from the study if they had previous history of allergen immunotherapy within the last 5 years, anaphylaxis, perennial rhinitis, poorly controlled or uncontrolled asthma, or other significant medical illnesses. Women of childbearing potential who were not taking contraceptive precaution, pregnant or lactating were also excluded.

Allergen-induced basophil responses
Cells used to measure ex vivo allergen-induced basophil responsiveness were stained with anti-human CD3 PE-Cy7 (BD Biosciences, San Jose, CA), CD303 APC (Miltenyi Biotec, Woking, UK), CD294 (CRTH2) PE (Miltenyi Biotec, Woking, UK), CD203c PerCP-Cy5.5 (Biolegend, London, UK) and CD63 FITC (Biolegend, London, UK). 

In vitro T and B cell stimulation 
Peripheral blood mononuclear cells (PBMCs) were isolated from approximately 200 mL of heparinized whole blood using density gradient centrifugation without brakes using Ficoll-Paque™PLUS (GE Healthcare Bio-sciences AB, Uppsala, Sweden). For in vitro T and B cell culture experiments, cells were immunostained with the following fluorescent-labelled antibodies as per manufacturer’s protocol (all from BD Biosciences unless stated): CD4 BUV395, CD25 BV650, CD185 (CXCR5) BB515, CD279 (PD-1) BUV737 for T cells or CD5 APC, CD27 BB515, CD1d BV421, CD19 PerCP-Cy5.5, CD3 APC-H7, CD24 BV510, CD38 PE-Cy7 for B cells. The cells were fixed for 20 mins with Cytofix/Perm buffer (BD Biosciences, San Jose, CA) and washed with Perm/wash buffer (BD Biosciences, San Jose, CA). Intracellular staining were performed using IL-4 PE-CF594, IL-21 Alexa Fluor 647, IL-10 BV786, IFN-γ BV605, IL-12/IL-35 p35 PE (R&D Systems, Abingdon, UK) and IL-27/IL-35 EBI3 APC (R&D Systems, Abingdon, UK) for T cells, while B cells were immunostained with IL-10 PE. The cells were then washed and re-suspended in cell stain buffer prior to acquisition on BD FACSCanto™II and on BD LSRFortessa™ (BD Biosciences, San Jose, CA).

Ex vivo staining of T cells by flow cytometry
PBMCs were resuspended in PBS and 1 x 106 cells per tube were fixed with Transcription Factor Phospho Fix/Perm Buffer (BD Biosciences, San Jose, CA) for 50 mins and treated with Perm Buffer III (BD Biosciences, San Jose, CA) prior to cell surface and intracellular transcription factor staining according to manufacturer’s instruction. The following antibodies were used (all from BD Biosciences unless stated): anti-human CD4 APC-Cy7, CD185 (CXCR5) BV421, CD279 (PD-1) PE, CD278 (ICOS) PerCP-Cy5.5, CD25 BV510, CD152 (CTLA-4) PE-Cy7, CD127 BB515, GARP PE, SATB1 Alexa Fluor 647, FoxP3 Alexa Fluor 647, FoxP3 BV421 and analyzed on BD FACS Canto II (BD Biosciences, San Jose, CA).

FluoroSpot assay
96-well polyvinylidene difluoride (PVDF) plate (Diaclone, Besançon, France) was pre-treated with ethanol and blocked for 30 mins with 10% FCS at room temperature. PBMCs were seeded at a density of 500,000 cells per well in the presence of rhIL-35 with LPS (1 g/mL; Sigma-Aldrich) and CpG ODN 2006 (1 g/mL; Invivogen) in triplicates for 72 hours. Plates were washed and anti–IL-4 (Cy3) and anti–IL-10 (FITC) antibodies were added and incubated for 1 hour. Fluorescent enhancer (1:10) was added and incubated for 15 mins. Fluorescent spots were read and quantified under a UV light using iSpot reader (Oxford BioSystems, Abingdon, UK).

FIGURE LEGENDS
Figure E1. Study Design. Flowchart illustration of patient recruitment, randomization and treatment. No patient drop-outs took place throughout the treatment period. AE: Adverse Events.

Figure E2. Grass Pollen Count in Belgium. Reported grass pollen count in Belgium between May and August in 2016. Peak pollen season was between week 23 and week 25.

Figure E3. LPP inhibits anti-IgE-mediated basophil activation. Heparinized whole blood was incubated with 1 g/mL of anti-human IgE antibody for 15 mins prior to staining and acquisition by FACS. Proportion of CD203cbrightCRTH2+ and CD63+CRTH2+ basophils in LPP (n=21)- and PL (n=11)-treated groups at V2, V6 and V8 were assessed. Data are shown as mean (±SEM).  *P<.05, **P<.01, Mann-Whitney test.
