Supplementary Materials and Methods
Reagents and antibodies 
Chikusetsusaponin Ⅳa butyl ester (CS) was synthesized by Yang You, at the South China University of Technology, and the molecular structure (Fig. S 1A) was verified by1H-NMR, 13C-NMR, and HRMS. The purity of CS determined using high-performance liquid chromatography with an evaporative light scattering detector (HPLC-ELSD). Anti-mouse CD3, CD28, interleukin( IL)-4, IFNγ, CD4, CD25, Foxp3, IL-17A antibodies; BD Cytofix/CytoperTM Fixation/Permeabilization kits, Leukocyte Activation Cocktail; Transcription Factor Buffer Set BD GolgiPlugTM, IMag buffer; and anti-mouse CD4 magnetic particles-DM were purchased from BD Pharmingen (San Diego, CA, USA). Recombinant mouse IL-23, IL-6, TGF-β1, and IL-1β were purchased from PeproTech Inc. (Rocky Hill, NJ, USA). Anti-mouse phosphor-STAT3 (Tyr705), anti-mouse STAT3, IL-17A, MMP3, RANKL, and GAPDH antibodies were purchased from Cell Signaling Technology (Danvers, MA, USA). Bovine collagenⅡ, complete Freund adjuvant (CFA), and incomplete Freund adjuvant (IFA) were purchased from Chondrex (Redmond, WA, USA), Solutol® HS was purchased from Sigma-Aldrich (St. Louis, MI, USA).     

Induction of CIA and CS administration
All animal experiments were approved by the Animal Care and Use Committee of Jiangsu Province Academy of Traditional Chinese Medicine. Female DBA/1J mice (n = 28; age, 7-8 weeks) were housed in cages in an air-conditioned, pathogen-free environment. Model mice were immunized on day 0 by injecting bovine collagenⅡ(100 μg) in CFA into the base. The mice were boosted with an injection of 100 μg bovine collagenⅡin IFA 21 days later. Mice with CIA were administered with CS (20 and 40 mg/kg) in 5% Solutol® HS, 6 days weekly for 8 weeks from day 0. Control mice were administered with 5% Solutol® HS. Groups of 7 mice were housed in separate cages. At the end of the study, all animals were anesthetized by isoflurane (3%) inhalation for samples collection.

Evaluation of arthritis 
Clinical arthritis severity was classified as normal (0); erythema and mild swelling confined to the ankle joint and toes (2); erythema and mild swelling extending from the ankle to the midfoot (3); and erythema and severe swelling (4) in all four paws of each mouse1. The arthritic score for each mouse was the sum of the individual scores for the four paws”. Swelling was assessed as the volume of the paw below the ankle joint quantified with an electronic plethysmometer (IITC, Woodland Hills, CA, USA). Cartilage destruction was determined by toluidine blue staining. 2

CII-specific Ab measurement
Serum separated from blood samples obtained from the orbital sinuses of CS- and vehicle-treated mice, was stored at -80°C. Levels of mouse anti-bovine collagen II-specific IgG, IgG2a, and IgG2b were measured using mouse anti-bovine II collagen IgG, IgG2a, and IgG2b antibody assay kits (Chondrex, Redmond, WA, USA), respectively, as described by the manufacturer.

Immunohistochemistry
Joint tissues from mice were fixed in 10% formalin, decalcified using by Calci-Clear Rapid (National DiagnosticsTM), embedded in paraffin and sectioned. Antigens were retrieved from sections in a 0.01 M citrate buffer. Peroxidase activity was quenched using 3% H2O2, then the sections were incubated with primary Abs against MMP-3, phospho-STAT3(Tyr705), STAT3, IL-17A, and RANKL, rinsed and visualized by immunoperoxidase staining. The degree of immunohistochemical staining was defined using an immunoreactive score, that considers staining intensity and the proportion of synovial cells with an unequivocally positive reaction3, 4. Each section was independently assessed by two pathologists who had no knowledge of the mouse data. Sections with brown signals in the cell cytoplasm were considered positive. Staining intensity was scored as negative (0); weak (1); moderate (2); or strong (3). Ratio (%) of positively stained cells were scored as < 5% (0), 5–25% (1), 26–50% (2), 51–75% (3) and >75% (4). For heterogeneous staining, each component was scored independently, and scores for components were summed to obtain final results.

Microcomputed tomography (micro-CT)
Hind paws were assessed by micro-CT using a SkyScan 1076 scanner (Bruker, Billerica, MA, USA). Briefly, limbs from sacrificed mice were sectioned, then fixed in 10% formalin. The limbs were fixed in a polystyrene foam tube and placed in a 1076 scanner sample chamber for micro-CT imaging (Roche, Basel, Switzerland). Images were reconstructed using a modified Feldkamp algorithm implemented using Nrecon2 software (Micro Photonics Inc., Allentown, PA, USA).

Micro-CT image analysis
A micro-CT system (SKYSCAN 1172, Bruker) was utilized to quantitatively analyze and thus generate a 3D structure for the hind paws of mice. The bone mineral density (BMD), ratio (%) bone volume (BV/TV), and bone surface to bone volume ratio (BS/BV) were evaluated on day 56 using CTAn software (Bruker Billerica, MA, USA).

Cytokine measurements 
Serum levels of IL-6, TNF-α, IL-17A, IL-10, and IL-4 were measured using mouse premixed multi-analyze kits (R&D Systems, Minneapolis, MN, USA) in a magnetic Luminex® assay as described by the manufacturers’. 

Flow cytometry
After drug administration, spleens were isolated from sacrificed mice, and then splenocytes were suspended at a density of 1×107 /mL. For intracellular IL-17A and Foxp3 staining, the splenocytes were stimulated with a leukocyte activation cocktail for 5 h. Next, 106 cells in 100 µL of staining buffer were stained with an anti-CD4 FITC antibody or a combination of anti-CD4 and anti-CD25 antibodies for 30 min. A Fixation/Permeabilization kit (eBiosience, San Diego, CA, USA) was utilized to fix and permeabilize the cells for 1 h, before staining with anti-IL-17A or anti-Foxp3 for 1 h. Finally, the cells were washed with staining buffer and analyzed by flowcytometry.    

Differentiation of Th17 cells in vitro 
Mouse CD4+ cells purified from the splenocytes of C57BL/6 mice using anti-mouse CD4 magnetic particles and IMag Cell Separation Magnet (BD Pharmingen, San Diego, CA, USA) were incubated with  various concentrations of CS for 24 h, then stimulated for 3 days using plate-bound anti-CD3 (1μg/mL), anti-CD28 (1μg/mL), TGF-β (2ng/mL), IL-6 (30 ng/mL), IL-1β (10ng/mL), IL-23 (20 ng/mL), anti-IFN-γ (2μg/mL), and anti-IL-4 (2μg/mL). The cells were stimulated 3 days later using Cell Stimulation Cocktail (eBiosience, San Diego, CA, USA) for 5 h and stained with anti-mouse CD4 and anti-IL-17A antibodies. The Th17 cells were counted then analyzed by flow cytometry. Amounts of IL-17A secreted into the medium were evaluated in supernatants using enzyme-linked immunosorbent (ELISA) assays. After polarization for 3 days, the Th17 cells were western blotted with anti-phospho-STAT3 and anti-STAT3 antibodies to respectively determined levels of phospho-STAT3 and STAT3 protein. Messenger RNA was extracted from the cells, and then, mRNA levels of receptor-related orphan receptor gamma-t (RORγT) and interferon regulatory factor (IRF4) were assessed by RT-PCR.

Western blotting 
[bookmark: _GoBack]Purified CD4+ cells were treated with the indicated concentrations of CS for 24 h under Th17-polarization conditions for 3 days. Total protein was extracted from the cells, and the levels of phospho-STAT3 (Tyr705) and STAT3 were assessed by western blotting using anti-phospho-STAT3 (Tyr705) and anti-STAT3 antibodies, respectively, the loading control was GAPDH. The results were using an Odyssey infrared fluorescence scanner (LI-COR, Lincoln, NE, USA). The mean gray value of the blots were determined by ImageJ software (NIH, Wayne Rasband, USA), and the values were analyzed by GraphPad Prism (GraphPad, San Diego, CA, USA)    

RNA extraction and real-time PCR
CD4+ cells purified from C57BL/6 mouse splenocytes were incubated with various concentration of CS, then induced under Th17 polarization conditions for 3 days. Total RNA was extracted and reverse-transcribed into cDNA using reagents (Vazyme Biotechnology, Nanjing, China). Specific amplified DNA fragments were identified by real-time PCR using ChamQ Universal SYBR qPCR Master Mix (Vazyme Biotechnology) described by the manufacturer’ and the sense and antisense primers(5ʹ3ʹ)respectively:RORγT,5'-GACCCACACCTCACAAATTGA- 3'(sense),5'-AGTAGGCCACATTACACTGCT- 3'(antisense);IRF4,5'-TCCGACAGTGGTTGATCGC- 3'(sense),5'-CCTCACGATTGTAGTCCTGCTT- 3'(antisense);β-actin,5'-TGGAATCCTGTGGCATCCATGAAAC- 3'(sense),5'-TAAAACGCAGCTCAGTAACAGTCCG- 3'(antisense).

Statistical Analysis
Data were statistically analyzed using GraphPad Prism (GraphPad, San Diego, CA,USA) and are presented as means ± standard error of mean (SEM). Between group differences were compared using one-way analysis of variance. Values with P < 0.05 were considered statistically significant.
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