Supplementary Material and Methods


Chondrocyte isolation. Thin slices of cartilage were cut and pre-digested in a protease solution (Merck, Cat. #P5147) for 1 hour at 37ºC in constant agitation. Then, the tissue was further digested in a collagenase II solution (Sigma-Aldrich, Cat. #C6885) for 16 hours at 37ºC in constant agitation. After digestion, samples were passed through a 100 μm cell strainer to discard undigested tissue. Isolated chondrocytes were cultured in DMEM (Sigma Aldrich) supplemented with 10% fetal bovine serum (FBS) (Gibco, Heat inactivated), 1% penicillin/streptomycin (Gibco), and 1% L-glutamine (Gibco) under standard culture conditions. 

Synovial macrophage isolation. The synovial membrane was cut into approximately 1 mm2 pieces, which were then digested with a collagenase IV (Gibco, Cat. #17140-019) and DNAse I solution (Sigma, Cat. #DN-100MG) for up to 16 hours at 37ºC and constant agitation. After digestion, samples were passed through a 100 μm cell strainer to discard undigested tissue. Then, synovial macrophages were isolated through negative selection by depleting CD90+ (Biolegend) and CD11c+ (BD pharmingen) cells, using a commercial kit for magnetic-activated cell sorting (MACS) according to manufacturer’s instructions (Anti-PE MicroBeads, Miltenyi Biotec,). Isolated macrophages were cultured in IMDM (Gibco) supplemented with 10% fetal bovine serum (FBS) (Gibco, Heat inactivated), 1% penicillin/streptomycin (Gibco), and 1% L-glutamine (Gibco), 20 mM HEPES (Gibco), 50 μM β-mercaptoethanol (Gibco), 1% MEM non-essential amino acids (Gibco) and macrophage colony-stimulating factor (M-CSF; 20 ng/mL) (BioTechne, R&D Systems) under standard culture conditions. The isolated cells were characterized for classic macrophage markers such as CD68 (Biolegend) and HLA-DR (Biolegend) and CD86 (Biolegend) by FACS using a BD FACSCanto™ II (BD Pharmingen, USA).

Synovial fibroblast isolation. The synovial membrane was cut into approximately 1 mm2 pieces, which were then digested with a collagenase I solution (Sigma-Aldrich, Cat.#C0130) for 16 hours at 37ºC and constant agitation. After digestion, samples were passed through a 100 μm cell strainer to discard undigested tissue. Isolated synovial fibroblasts were cultured in DMEM (Sigma Aldrich) supplemented with 10% fetal bovine serum (FBS) (Gibco, Heat inactivated), 1% penicillin/streptomycin (Gibco), and 1% L-glutamine (Gibco) under standard culture conditions.

Mitochondria ATP quantification: ATP was measured using the CellTiter-Glo® Luminescent Cell Viability Assay (Promega, USA) on previously isolated mitochondria from UC-MSC. For each sample, 50 µL of CellTiter-Glo® Reagent was added and incubated for 30 min at room temperature, followed by a luminescence reading using a BioTek FLx800 microplate reader.   

Structural mitochondria characterization by Transmission Electron Microscopy: Mitochondria structure was evaluated by transmission electron microscopy (TEM). Briefly mitochondria derived from 1M UC-MSC were isolated with the mitochondria isolation kit (ThermoFisher Scientific, USA) following manufacturing instructions. Then, mitochondria were fixed in glutaraldehyde overnight.  Finally, samples were prepared in formvar/carbon-coated copper meshes (Electron Microscopy Sciences, USA) for 1 min, followed by negative staining with 15 μL of 2% w/v uranyl acetate solution for 1 min and dried at RT for 15 min.  Imaging was performed at the Unidad de Microscopía Avanzada from the Pontificia Universidad Católica de Chile on a Tecnai 12 BioTwin transmission electron microscope (operated at 80 kV; FEI Company, Eindhoven, Netherlands) with iTEM software (Olympus Soft Imaging Solutions GmbH, Münster, Germany). Representative images of each sample were taken at 6,000× and 20,500× magnifications.
Respirometry on UC-MSC isolated mitochondria: Isolated mitochondria pellet was re-suspended in Mitobuffer pH 7.5 (50mM Sucrose, 5mM HEPES, 2mM EGTA). Oxygen concentration and oxygen flow were recorded for Mitobuffer solution on an open Oxigraph chamber (Hansatech Oxigraph+) for 10min until stable signal was obtained. Mitochondria suspension plus substrate (5mM Glutamate, 5mM Pyruvate, 2mM Malate final concentrations) was added to the chamber and recorded for 5-7min until stable oxygen flux signal was achieved, followed by coupled (ADP 1mM) and uncoupled cellular respiration (1uM Oligomycin) for 5-7 min each.
Phenotypic mitochondrial characterization by FACS: 
UC-MSC were stained with MitoTracker™ deep red (ThermoFisher Scientific, USA) and total mitochondria were isolated using the cell mitochondria isolation kit (ThermoFisher Scientific, USA) following manufacturing instructions. After isolation, mitochondria were fixated with PFA1% diluted in Mitobuffer pH 7.5 (50mM Sucrose, 5mMHEPES, 2mM EGTA) for 15 min and permeabilized with BSA 1% for 15 min, followed by an overnight incubation with an uncouple rabbit monoclonal antibody against Tomm 20 (Novus Biologicals, USA) followed by an incubation during 1 h with a secondary antibody coupled with Alexa Fluor 488 (ThermoFisher Scientific, USA). Positive mitochondria for Tomm20 and MitoTracker™ deep red were selected and mitochondria were identified. Additionally, mitochondria characterization was compared using size-specific beads (ApogeeFlow, USA) to validate the size and distribution of isolated mitochondria in a spectral Aurora FACS analyzer  (CytekTM).



