SUPPLEMENTARY INFORMATION

Supplementary Methods
Sample preparation for fecal metabolomics
Ninety-two fecal samples (250-300 mg) were randomized and homogenized in 50:50 acetonitrile:water (5 L/ mg fecal mass) in MagNALyser tubes with ceramic beads, using an Omni Bead Ruptor (5 meters per second, two 30-sec cycles, 15 sec dwell time in between cycles). Samples were centrifuged at 16,000 relative centrifugal force (rcf) for 15 min, the supernatant was transferred, and centrifuged again at 16,000 rcf for 5 min. Quality control (QC) samples were prepared by pooling 70 µL supernatant from each of the study samples and processed identically to the study samples. An aliquot of the supernatant (100 L) from each sample was transferred to 2.0 mL tubes and dried overnight by SpeedVac and then reconstituted in 200 L of reconstitution solution (95:5 water-methanol solvent containing 500 ng/ml tryptophan d-5). Samples were centrifuged at 16,000 rcf at 4°C for 4 minutes and the supernatants were transferred to autosampler vials. The study samples were randomized with interspersed QC pools before data acquisition. An injection volume of 5 L was used for the UPLC-MS analysis.
Data acquisition and preprocessing
Metabolomics data were acquired on a Vanquish UHPLC system coupled to a Q Exactive™ HF-X Hybrid Quadrupole-Orbitrap Mass Spectrometer (Thermo Fisher Scientific, San Jose, CA) using previously reported methods19,20,60. Metabolites were separated via an HSS T3 C18 column (2.1 × 100 mm, 1.7 µm, Waters Corporation) at 50 °C with binary mobile phase of water (A) and methanol (B), each containing 0.1% formic acid (v/v). The UHPLC linear gradient started from 2% B, and increased to 100% B in 16 min, then held for 4 min, with the flow rate at 400 µL/min. Data dependent acquisition of the untargeted data was acquired from 70 to 1050 m/z in positive mode. Peak picking, alignment, and normalization was performed using Progenesis QI using the “normalize to all” function (version 2.1, Waters Corporation). Signals with highly varied peak intensity (RSD >30% across QCs), or retention time>19.00 min, or with missing values in all QCs or all experimental samples were excluded.


Figure S1. Principle Component Analysis (PCA) plot demonstrating the spread of the study samples and the high reproducibility of the QC pools.

Figure S2. ROC (Receiver operating characteristic) curves for logistic regression models (Table 4). The model using BMI, microbiome genus (or lowest available taxon), and microbial metabolites has a statistically higher AUC than the model with only BMI as the predictor (p=0.013).

Table S1. Summary of medication use of OA cases and controls.

Table S2. All assigned metabolites with p < 0.05 between OA cases vs controls.

Table S3. List of microbial related metabolites used for matching with the untargeted data.

