Supplementary material: detailed description of material and methods 

Study design and participants
[bookmark: _GoBack]A within-subjects design with 12 AR sufferers was employed for this study. Participation in the study involved a single appointment at the Queensland Allergy Services Clinic in Southport (Gold Coast, Australia) during the peak pollen season of 2015. Participants were included if they were male or female, aged 18 – 65 years, had a more than two-year history of AR, and tested positive to skin prick test for Bermuda grass (couch) allergy. Participants were excluded from the study if they suffered from non-allergic rhinitis; tested negative on a skin prick test for Bermuda grass, had consumed probiotics or prebiotics within the previous 12 weeks, had taken systemic corticosteroids in the previous six months, had taken antibiotics in the previous 30 days, used other anti-inflammatory or immune-modulating medications, had a history of respiratory disease including asthma, nasal polyposis or chronic obstructive pulmonary disorder, had illness or infectious disease at time of enrolment, were pregnant at the time of enrolment or intended to become pregnant during the trial period. Eligible participants underwent skin prick testing and provided nasal wash fluid, nasal brushings, and venous blood samples for gene expression analysis and assessment of immune variables. Participants also completed the mini rhinoconjunctivitis quality of life questionnaire (mRQLQ) and symptom questionnaires to assess severity of symptoms. 

Skin prick testing 
Allergen sensitivity profiling was performed with the following plant pollen and dust/dust mite allergen extracts: house dust mite mix (Dermatophagoides farinae and D. pteryonyssinus), Dust mite (Blomia Tropicalis), Dust mix, Orchard grass (Dactylis glomerata), Rye grass (Lolium perenne), Johnson grass (Sorghum halepense), Plantain grass (Plantago lanceolata), Bahia grass (Paspalum notatum), Ragweed grass mix (Ambrosia trifida and A. artemisiifolia) and Acacia (Acacia longifolia). Allergic reactions were assessed after 15 minutes. A wheal size ≥ 3mm was considered a positive allergic response. 

Assessment of symptom severity
Symptom severity was assessed with an overall symptom survey, individual symptom questionnaire, and the mRQLQ, all of which were completed during the clinic visit. The overall symptom questionnaire assessed overall symptoms experienced in the previous 24 hours using a 11-point Likert scale (0 ‘No distress’ to 10 ‘Unbearable distress’). The maximum overall symptom score was 10. The sum of individual symptom scores assessed specific symptoms (nasal itch, eye itch, sneezing, runny nose, post nasal drip, unrefreshed sleep and sinus pain) on the same 11-point likert scale. The scores for each symptom were summed to give a ‘sum of individual symptoms’ score with a possible maximum score of 70. The mRQLQ is a validated survey designed to measure the degree to which AR symptoms impact on the quality of life of an individual (1). The survey consists of 15 questions separated into five sections; Activities, Practical problems, Nose Symptoms, Eye Symptoms, Other Symptoms. Each question is rated on a 7-point likert scale with the highest score indicating extremely troubled by symptoms and poorer quality of life. 

Laboratory measures of immune parameters
Venous blood samples were collected from all participants during the study appointment. Analysis of white cell differential and specific IgE to Bermuda grass were completed by a local pathology provider (QML Pathology, Murarrie, Queensland, Australia). Erythrocyte sedimentation rate (ESR) over one hour was measured using fresh blood samples collected in sodium citrate tubes and using commercially available Vacuette ESR pipettes (Greiner Bio-One, Kremsmünster, Austria) as per the Westergren method (2). Total serum IgE and IgG were measured in stored serum samples using commercially available enzyme-linked immunosorbent assay (ELISA) kits (eBioscience, San Diego, CA, USA).  

Whole blood and nasal mucosa sampling
Whole blood was collected from the antecubital vein into PAXgene RNA tubes (Pre-AnalytiX, Feldbachstrasse, Switzerland). Samples were incubated in the RNA stabilising reagent contained in the tube for two hours at room temperature prior to storage at -80 °C until required for RNA extraction. RNA was extracted from thawed PAXgene tubes with the Maxwell® RSC automated RNA extraction instrument using commercially available Maxwell® RSC miRNA Tissue Kit in accordance with the manufacturer’s instructions. The quality and quantity of the extracted RNA was assessed spectrophotometrically with the NanoDrop 1000 UV-Vis spectrophotometer (ThermoScientific, Massachusettes, United States). RNA extracts were stored at -80 °C until analysis.

Nasal lavage samples were collected from participants with a modified nasal lavage procedure. Traditionally nasal lavage samples are collected by tilting the participants head backwards and instilling 5 ml of saline solution into each nasal cavity with fluid recovery after a predetermined dwell time. The method used in the current study was designed to sample a greater surface area of the nasal mucosa and sinuses. Using a nasal irrigation bottle (FLO Sinus Care, ENT technologies, Melbourne, Australia), participants administered 100 ml of PBS into each nostril and collected the fluid that was expelled from the free nostril into a sterile container. A volume of 20 ml of RMPI was then added to the lavage fluid to support the live cells until processing.

Nasal brushing was performed directly after the nasal lavage. Participants were advised to insert a brush (Piksters size 5, Erkstine oral care, Macksville, Australia) between the nasal septum and inferior turbinate and gently rotate the brush in circular and linear movements for 30 secs. The brush was then removed from the nasal cavity and suspended in a sterile container containing 3.5 ml RPMI. The procedure was then repeated in the other nostril with a fresh brush and placed into the same container following brushing. The nasal lavage and nasal brushing solutions were stored on ice until arrival at the laboratory. 

Processing of nasal lavage and nasal brushing samples
The nasal lavage fluid was transferred into nuclease-free centrifuge tubes and centrifuged at 300 xg for 20 mins at 4 °C to concentrate cellular material. If substantial mucous was present, the lavage fluid was passed through a 100 µM filter (Corning, New York, United States) prior to centrifugation. Once centrifuged, the supernatant was removed and the resulting cell pellets resuspended in the residual volume and transferred into 1.5 ml nuclease-free microfuge tubes.  In parallel, the nasal brushes were gently shaken in the RPMI solution to dislodge the nasal cells from the brush and discarded. The resulting cell brushing material was transferred into 1.5 ml nucleic acid free microfuge tubes. The microfuge tubes were spun at 14, 000 xg for 5 mins. The supernatant was removed and the cell pellets resuspended in residual volume. The resuspended cell pellets from the lavage and brushing samples were then pooled into a single 1.5 ml nuclease-free tube and centrifuged again at 14, 000 xg for 5 mins. The entire supernatant was removed and the resulting cell pellet was resuspended in commercially available lysis buffer (RLT, Qiagen, Hilden, Germany). The lysate was stored at -80 °C for downstream processing. 

NanoString gene expression analysis
Immune gene expression analysis was undertaken using the NanoString nCounter analysis system (NanoString Technologies, Seattle, WA) using the commercially available nCounter PanCancer Immune Profiling panel kit together with the nCounter panel plus probe set of 30 immune genes. The PanCancer Immune profiling panel contains n = 730 genes of key inflammatory pathways and n = 40 reference/housekeeping genes. The nCounter system directly detects and counts single-stranded nucleic acid via reporter probes affixed with flurophore barcodes and biotinylated capture-probes attached to microscopic beads. These are then affixed to lanes in cartridge and read in a digital scanner. Following the manufacturers protocol, 100 ng of total RNA extracted from whole blood or 5 µl of nasal cell lysate was hybridised with probes at 65 °C for 23 hours before being inserted into NanoString Prep Station were the target-probe complex was immobilised onto the analysis cartridge. Cartridges were read by the nCounter Digital Analyser for digital counting of molecular barcodes corresponding to each target at 280 fields of view. 

Gene expression data underwent imaging quality control and normalisation checks prior to analysis and interpretation of data. Raw NanoString gene expression data was normalised against a set of negative and positive controls to account for background noise and platform associated variation via nSolver Advanced analysis software version 3.0 (NanoString technologies). Reference (housekeeping) normalisation was performed using the geometric mean of the housekeepers and the ‘Dynamically Choose Housekeepers” function where the geNorm algorithm identified an ideal subset of housekeeping genes exhibiting stable expression. Genes that were expressed below 20 counts in more than 70% of samples were excluded from analysis. Differential gene expression was determined between blood and nasal lysate samples and significance determined using a t-test. P values were adjusted using the Benjamini-Yekutieli correction to account for type 1 error associated with multiple-testing, and significance was accepted at p < 0.05. 

Enrichment of differentially expressed genes into pathways and disease groups
To identify disease categories and pathways that were enriched among genes that were upregulated in each sample type we performed annotation analysis using the Database for Annotation, Visualization and Integrated Discovery (DAVID) version 6.8. Genes that exhibited >1 log2 fold change in nasal lysate and blood samples and genes that exhibited similar expression in both sample types (-0.95 to 0.96 log2 fold change) were used as the input gene list. Homo Sapiens was selected at the background organism.  Significant enrichment of a specific disease class and KEGG pathway was accepted at p < 0.05 with a False Discovery Rate < 0.05.   
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