

Supplementary methods

Syngeneic mouse model of myeloma
Male and female C57BL/KaLwRij mice (6-8 weeks old, weight: 16-26 g), were bred and housed in standard, individually ventilated cages (N=4-5/cage) in the South Australian Health and Medical Research Institute (SAHMRI) specific pathogen-free (SPF) Bioresources Facility (Adelaide, South Australia). Mice were housed at an ambient temperature of 21ºC ± 3.0 ºC with a 12:12 hour light-dark cycle and had access to gamma-irradiated commercially pelleted food and sterilised water ad libitum. C57BL/KaLwRij mice were inoculated with 5x105 5TGM1 myeloma tumour cells (expressing luciferase and GFP) in 100 µL PBS by intravenous (i.v) injection via tail vein. Bioluminescence imaging was performed at day 17, 24 and 31 using the IVIS Spectrum imaging system (PerkinElmer, USA) and tumour burden was quantified using Living Image software (version 4.5.5), as previously described.[55, 113] At day 17, animals were randomised on the basis of tumour burden, weight and sex into treatment groups: vehicle alone, low-dose bortezomib (0.5 mg/kg; LD-BTZ) or high-dose bortezomib (1 mg/kg; HD-BTZ). Commencing on day 18, bortezomib (Selleckchem, USA) or vehicle (3.9% DMSO in PBS) alone was given intravenously via tail vein injection twice weekly for two weeks. At the study end-point (day 32), femurs and tibiae were collected and flushed with PBS containing 2% foetal bovine serum and 2 mM ethylenediamine tetra acetic acid (EDTA). Bone marrow tumour burden was assessed by flow cytometric analysis of GFP-positive cells using a BD FACSCanto II (BD Bioscience, USA) and FlowJo software (version 10.0.8, USA), as previously described.[114]

Assessment of food intake in mice
Mice were caged in pairs, and chow in the food hopper was weighed before treatment with HD-BTZ and 24 and 48 hours after administration of HD-BTZ. The weight of food consumed by each cage pair was determined by subtracting daily chow weight from the weight of chow 24 hours earlier. Daily (24 hour) food intake for individual mice was calculated by dividing the food consumed by each cage pair by two.

Antibiotic studies in mice
Male C57BL/6 mice (5-6.5 weeks old, 15-30 g) were bred and housed in standard, individually ventilated cages (N=2-4/cage) in the SAHMRI SPF Bioresources Facility and administered a cocktail of antibiotics (ABX) containing ampicillin (1 mg/mL, Sigma-Aldrich, #A0166), neomycin (0.5 mg/mL, Sigma-Aldrich, #N1876), metronidazole (0.5 mg/mL, Sigma-Aldrich, #M3761), polymyxin B (0.09 mg/mL, Sigma-Aldrich, #P0972) and levofloxacin (0.67 mg/mL, Sigma-Aldrich, #28266) in autoclaved drinking water with 1% sucrose, starting 2 weeks before drug administration and continuing throughout treatment. Non-ABX-treated controls received autoclaved water with 1% sucrose. At 7-8.5 weeks of age, mice were treated with vehicle or HD-BTZ for two weeks, as described in main methods (N=4-7/group). Behavioural phenotyping was performed 24 hours after final drug treatment, as described in main methods.

Real-time quantitative PCR primer sets
Gapdh (Forward [Fwd] 5’-CATCACTGCCACCCAGAAGACTG-3’, Reverse [Rev]
5’-ATGCCAGTGAGCTTCCCGTTCAG-3’); Adgre1 (Fwd 5’-TCTGGGGAGCTTACGATGGA-3’, Rev 5’-GAATCCCGCAATGATGGCAC-3’); Tnfa (Fwd 5’-GGTGCCTATGTCTCAGCCTCTT-3’, Rev 5’-GCCATAGAACTGATGAGAGGGAG-3’), Il6 (Fwd 5’-TACCACTTCACAAGTCGGAGGC-3’, Rev 5’- CTGCAAGTGCATCATCGTTGTTC-3’); Il1b (Fwd 5’-TGGACCTTCCAGGATGAGGACA-3’, Rev 5’-GTTCATCTCGGAGCCTGTAGTG-3’)

Inflammatory cytokine gene expression in gastrointestinal tissue
Gastrointestinal tissue, including stomach (corpus), duodenum, jejunum, ileum and colon were excised and 1 cm long sections snap frozen in liquid nitrogen. RNA was extracted using the RNeasy® Mini Kit (Qiagen, Germany), following manufacturer’s guidelines. Resulting RNA was eluted in 30 µL of RNase-free water, total RNA yield and purity quantified, before being stored at -20ºC as described in the methods. cDNA was synthesised as described above, using 750 ng of RNA template. Real-time quantitative PCR was performed and changes in gene expression calculated as described previously for the same inflammatory markers (IL-1β, IL-6, TNF-ɑ and F4/80). 

Analysis of inflammatory markers in plasma
Multiplex cytokine and chemokine analysis for a custom panel of analytes (IFNy, IL-1a, IL-1β, IL-6, IL-10, IL-17, KC, MCP-1 and TNF-ɑ) in plasma (isolated at termination) was conducted using the MILLIPLEX® Mouse Cytokine/Chemokine Magnetic Bead Panel (Merck Millipore, Amsterdam, the Netherlands), according to the manufacturer’s instructions. 

Claudin-1 immunofluorescent staining
Using formalin-fixed paraffin embedded duodenum samples (collected and processed at termination as previously described), 5 µm sections were cut on a rotary microtome (Leica Biosystems, Germany) and mounted onto glass Superfrost microscope slides (Menzel-Glaser, USA) as described in methods. Briefly, sections were dewaxed using using xylene and rehydrated in graded ethanol (100%, 90%, and 70% v/v) before being subjected to heat-mediated antigen retrieval using an EDTA-based buffer (0.121% Tris, 0.037% EDTA, 0.03% Tween 20 in distilled H2O; pH 9.0) and the Dako PT-LINK pre-treatment module (Dako; PT101). EDTA buffer was preheated to 65 °C before immersion of slides. Buffer temperature was then brought to 97 °C for 20 min and cooled to 65 °C before removal of the slides. Following antigen retrieval, slides were placed in the Dako AutostainerPlus (Dako, Denmark; AS480) for claudin-1 staining. Sections were blocked for non-specific staining using 10% normal house serum (NHS) in PBS for one hour and then incubated in 1 µg/mL claudin-1 rabbit antibody (Abcam, United Kingdom; ab15098) in 5% NHS for another hour. Next, sections were incubated for one hour in 0.8 µg/mL AlexaFluor 568-labelled donkey anti-rabbit secondary antibody diluted in 1% bovine serum albumin and 2% fetal bovine serum in PBS. Slides were rinsed with wash buffer (0.1% Tween 20 in PBS) after antigen retrieval and between all blocking and antibody staining steps. Finally, slides were washed with PBS and counterstained with 1 µg/mL DAPI (Thermo Fisher Scientific; D1306), before applying aqueous mounting medium (FluoroshieldTM, Sigma-Aldrich, F6182) and cover-slipping. Sections were imaged using an AxioScan Z1 Fluorescent Slide Scanner (Zeiss, Germany) at Adelaide Microscopy (Adelaide University, Australia).
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