Arbutin-modified microsphere prevents osteoarthritis progression via mobilizing local anti-inflammatory and antioxidant response
Running Title: Functionalized microsphere alleviates osteoarthritis
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1. Material and methods
1.1. Cell proliferation and transfection
To prepare chondrocytes for the in vitro study, immature C57BL/6 mice were sacrificed under anesthesia with sodium pentobarbital. The knee cartilage was extracted under aseptic conditions, and the tissue was dissolved with 0.1% collagenase II for 4 hours at 37 °C. Next, the digested cartilage tissues were suspended and seeded in culture dishes containing DMEM/ F12, 10% fetal bovine serum, and 1% penicillin/streptomycin antibiotics maintained with 5% CO2 at 37 °C. Then the cells were passaged using 0.25% Trypsin-EDTA when they reached 80%–90% confluence. Only passages 1 to 3 were used in our study to avoid phenotype loss.
For siRNA inhibition studies, chondrocytes were transfected with Nrf2-siRNA or only siRNA (negative control) using the LipofectamineTM RNAiMAX reagent according to the manufacturer’s instructions. Nrf2-siRNA sense 5′-UUGGGAUUCACGCAUAGGAGCA-CUG-3′ and antisense 5′-CAGUGCUCCUAUGCGUGAAUCCCAA-3′ sequences were obtained from Invitrogen (Carlsbad, CA, USA).
1.2. Real-time polymerase chain reaction (RT-PCR)
The total RNA of the chondrocytes stimulated with IL-1β (10 ng ml−1) with or without maltol at various concentrations was extracted using TRIzol reagent (Invitrogen) and was reverse transcribed to synthesize cDNA (MBI Fermantas, Germany). The parameters of RT-PCR reaction were as follows: 95 °C for 10 minutes, then 95 °C for 15 seconds, and 60 °C for 1 minute performed in 40 cycles. The RT-PCR reaction was performed using a CFX96 Real-Time PCR System (California, USA). The level of the relative mRNA of each target gene was measured using the 2-ΔΔCt method. 
1.3. Western blot assay
The total protein of human chondrocytes was extracted by using RIPA lysis buffer with 1 mM PMSF (phenylmethanesulfonyl fluoride). Then, the lysates were put on ice for 10 min after centrifugation at 15 min, 12 000 rpm and 4 °C, and a BCA protein assay kit (Beyotime) was used to measure the concentration of protein. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS PAGE) and polyvinylidene difluoride (PVDF) membranes were used to separate and transfer 30 ng of protein. After 2 h blocking with 5% nonfat milk, the membranes were incubated with primary antibodies overnight at 4 °C: aggrecan (1 : 1000), collagen II (1 : 1000), COX-2 (1 : 1000), iNOS (1 : 1000), MMP-13 (1 : 1000), ADAMTS-5 (1 : 1000), Nrf2 (1 : 500), HO-1(1 : 5000), p65 (1 : 1000), IκBα (1 : 1000), GADPH (1 : 5000) and Lamin B1 (1 : 1000) overnight at 4 °C. Then, the membranes were washed with TBST followed by incubation with respective secondary antibodies for 2 h at room temperature. The blots were visualized with an electrochemiluminescence plus reagent (Invitrogen) after 3 times washing with TBST. Finally, the intensity of these blots was visualized via an Imaging System (Bio-Rad)
.2. Supporting figures
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figure S1. (A) Protein expression result of (i) Col Ⅱ, (ii) Aggrecan, (iii) ADAMTS5, and (iv) MMP13 by semiquantification (n = 3, # and * indicate P < 0.05 in comparison with the control and IL-1β groups, respectively).
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[bookmark: OLE_LINK37]figure S2. (A) Protein expression result of (i) iNOS, (ii) COX-2, (iii) TNF-α, and (iv) IL-6 by semiquantification. (B) Quantification of iNOS fluorescences.(C) Protein expression result of (i) p65 and (ii) IκBα by semiquantification. (D) Quantification of p65 fluorescences. (E) Immunofluorescence images of IκBα. (n = 3, # and * indicate P < 0.05 in comparison with the control and IL-1β groups, respectively).
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figure S1. (A) The principle and fabrication of GM-Lipo@ARB. (B) SEM images of GM, GM+Lipo and GM-Lipo@ARB from the overall view and the local view. (C) Size distribution of liposomes. (D) Zeta potential of liposomes. (E) FTIR of GM, GM+Lipo and GM-Lipo@ARB. (F) The degradation curve of GM, GM+Lipo and GM-Lipo@ARB. (G) Release curves of ARB releasing from GM, GM+Lipo and GM-Lipo@ARB.
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