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1. Cell culture and induction
The THP-1 cells line were achieved from Jiangsu Province Key Laboratory of Oral Diseases and cultured in a 37°C, 5% CO2 incubator containing 10% fetal bovine serum (FBS, BioInd, Israel) and 1% penicillin-streptomycin (Gibco, United States) solution of Roswell Park Memorial Institute 1640 medium (RPMI 1640, Gibco, United States). The THP-1 cells were routinely resuscitated and cultured in a 37°C, 5% CO2 incubator for 24 hours. Then, 100 ng/mL of PMA was added to the complete THP-1 culture medium. After 48 hours of stimulation, THP-1 cells were induced to differentiate into macrophages (M0). The M0 cells were then induced to differentiate into M2 macrophages by stimulating them with 40 ng/mL IL-4 and 40 ng/mL IL-13 for 24-48 hours.
The primary hPDLSCs were individually isolated from healthy premolars of 11-16 years old adolescents without defect undergoing orthodontic treatment. Ethical approval for the collection of hPDLSCs was attained through the Affiliated Stomatological Hospital of Nanjing Medical University. Cell surface markers CD90, CD73, CD34, and CD45 (BD Biosciences, United States) were detected by flow cytometry (BD FACSCalibur, United States). Cells were cultured with α-minimum essential medium (α-MEM, Gibco, United States) in a 37°C, 5% CO2 incubator containing 15% fetal bovine serum (FBS, Gibco, United States) and 1% penicillin-streptomycin solution.
2. Real-time qPCR assays
The total RNA was extracted using a RNA Extraction Kit (Beyotime, China). The concentration and purity of RNA samples were determined using a NanoDrop 2000 ultramicro spectrophotometer (Thermo Fisher Scientific, Waltham, MA, USA). Following this, the RNA underwent reverse transcription to cDNA utilizing the PrimeScript RT Master Mix kit (Vazyme, China). Quantitative real-time PCR assays were performed using SYBR1 Premix Ex TaqTM kit (Vazyme, China) in a LightCycler 480 Real-Time PCR System (Roche, Switzerland) with the following conditions (Table 1). The relative expression of the target gene was determined using the 2-ΔΔCt method. Triplicate runs were performed for each sample, and the results were normalized to GAPDH.
Table1 Reaction conditions of RT-qPCR 
	Phase
	Time

	Predegeneration（1 cycle）
	95 ℃，30 s

	Cyclic reaction（40 cycles）
	95 ℃，10 s

	
	60 ℃，30 s

	Solution curve（1 cycle）
	95 ℃，15 s

	
	60 ℃，1 min

	
	95 ℃，15 s



3. Flow cytometry
For flow cytometry analysis, THP-1 cells were collected and thoroughly washed with PBS three times. Then the cells were incubated with CD86 (eBioscience, #11-0862-81, United States) and CD206 (eBioscience, #12-2061-80, United States) for 30 min. Subsequently, the cells were rinsed with PBS and then analyzed by a flow cytometer (BD FACSCalibur, United States). FlowJo v10 software was employed for the analysis of the data.
4. Mitochondrial separation
Centrifuge the cells at 1000 rpm for 5 minutes at room temperature, and then remove the cell pellet and resuspend it in pre-cooled PBS. Take a small amount of cells for cell counting. The remaining cells are centrifuged at 4°C at 1000 rpm for 5 minutes, the supernatant is discarded, and the mitochondrial isolation reagent is added to the cell pellet according to the cell counting results (1.5 mL per 3×107 cells) and incubated at 4°C or 15 minutes. Homogenize the cell suspension with a homogenizer for 10-30 times; centrifuge at 4°C at 1000 rpm for 10 minutes, and transfer the supernatant to another centrifuge tube; centrifuge at 4°C at 1000 rpm for 10 minutes to remove the supernatant, and resuspend the precipitate with mitochondrial storage solution to obtain M2 macrophage-derived mitochondria.
5. Mito‑Tracker Red staining
Add 30 μg/ml mitochondria 500μL to EP tubes, then add 5 μL (10μM) of Mito-Tracker Red fluorescent staining working solution and mix well. Incubate at 37℃ in a culture incubator for 20 minutes. Then, centrifuge at 3000g at 4°C  for 15 minutes. Discard the supernatant, PBS wash twice, and centrifuge at 12000g at 4°C  for 15 minutes. Suspend the mitochondria in 500 μL of precooled PBS and transfer them to a confocal dish. Observe the fluorescence intensity under a fluorescence microscope to determine the degree of mitochondrial activity.
6. Western bolt
In Western blotting, cellular lysis was performed using RIPA lysis buffer (Beyotime Institute of Biotechnology) for protein extraction. The proteins were isolated by sodium, dodecyl sulfate (SDS)-polyacrylamide gel electrophoresis (SDS-PAGE) and then transferred onto polyacrylamide fluoride (PVDF) membranes (Millipore, Bedford, MA, USA). The membranes were blocked with 5% skim milk solution dissolved in TBST (TBS with 0.1% Tween) for 2 hours, then primary antibodies diluted with universal antibody diluent (NCM Biotech, China) was incubated at 4°C overnight. The primary antibodies used are ALP (Abcam, #ab229126, dilution ratio: 1:1000), RUNX2 (Cell Signaling Technology, #12556, Rabbit mAb, dilution ratio: 1:1000), OCN (Abcam, #ab133612, dilution ratio: 1:500) respectively. GAPDH (Abcam, #ab8245, dilution ratio: 1:10000) was used as internal control. After washing with TBST for three times, the membranes were incubated with secondary antibodies (Proteintech, United States, dilution ratio: 1:8000) for another 1 h. Then the target protein bands were detected through a chemiluminescent reagent (Vazyme, China) and imaging system (Tanon, China).
The following are antibodies related to MAPK signaling pathways: p38 (Abcam, #ab182453, dilution ratio: 1:1000), p-p38 (Abcam, #ab178867, dilution ratio: 1:1000), ERK1/2 (Abcam, #ab184699, dilution ratio: 1:10000), p-ERK1/2 (Abcam, #ab278538, dilution ratio: 1:10000), JNK (Abcam, #ab199380, dilution ratio: 1:2500), p-JNK (Abcam, #ab76572, dilution ratio: 1:5000), and GAPDH (Abcam, #ab8245, dilution ratio: 1:10000).
7. Reactive Oxygen Species Assay
Mix the cells with 10 μm DCFH-DA (Beyotime, China) and dilute it 1:1000 with serum-free culture medium to achieve a final concentration of 10 micromolar/liter. Remove the cell culture medium and add an appropriate volume of the diluted DCFH-DA. The volume added should be sufficient to cover the cells evenly, typically 1 mL for one well of a 6-well plate. Incubate the cells at 37°C in a cell culture incubator for 20 minutes. Wash the cells with serum-free culture medium three times to fully remove the DCFH-DA that did not enter the cells. Detect the average fluorescence intensity using a flow cytometer (BD FACSCalibur, United States) and analyze the data using FlowJo software. Alternatively, analyze the mitochondrial ROS in cells under a fluorescence inverted microscope.
8. Mitochondrial membrane potential assay
For one of the 6-well plate holes, remove the culture medium, wash the cells with PBS or other appropriate solution once if necessary according to the specific experiment, and add 1 mL of cell culture medium. The cell culture medium can contain serum and phenol red. Add 1 mL of JC-1 (Beyotime, China) staining working solution and mix well. Incubate at 37°C for 20 minutes in a cell culture incubator. During the incubation period, prepare an appropriate amount of JC-1 staining buffer (1×) by adding 4 mL of distilled water to each 1 mL of JC-1 staining buffer (5×) at a ratio of 1:4, and place it in an ice bath. After the 37°C incubation is over, aspirate the supernatant, wash the cells with JC-1 staining buffer (1×) twice. Add 2 mL of cell culture medium, and the medium can contain serum and phenol red. Detect by flow cytometry or observe under a fluorescence microscope.
9. ATP Content Assay
Remove the culture medium, and add 200 microliters of lysis buffer to each well of the 6-well plate (600 microliters in total, which is equivalent to 1/10 of the volume of 2 mL of cell culture medium). Lysis buffer will be used to lyse the cells. To ensure thorough lysis, you can use a pipette to repeatedly pipet or shake the plate to allow the lysis buffer to fully contact and lyse the cells. Typically, cells will lyse immediately after coming into contact with the lysis buffer. After lysis, centrifuge the mixture at 4°C at 12,000g for 5 minutes, and take the supernatant for subsequent assays. Add 100 microliters ATP detection working solution to the detection well or detection tube. Leave at room temperature for 3-5 minutes to consume the background ATP and reduce the background. You can add 100 microliters of ATP detection working solution to 10-20 detection wells or tubes at once to save time. Add 20 microliters of sample or standard to the detection well or tube and mix quickly with a pipette (micro pipette). Measure the RLU value or CPM with a luminometer or liquid scintillation counter at least 2 seconds after mixing. The ATP concentration in the sample can be calculated based on the standard curve.
10. Metabolic analysis
Energy metabolism analysis was performed using an XF96 extracellular flux analyzer (Seahorse Bioscience). Briefly, cells were seeded into XF96 cell culture plates (Seahorse Bioscience) at 2 × 105 cells per well after treatment as described earlier. The plate containing the syringe ports and probes and the utility plate containing calibrator solution (1 mL per well) were placed together in a CO2-free incubator at 37°C. The next day, the original medium was replaced with XF assay buffer (XF basic medium supplemented with 25 mm glucose, 1 mmpyruvate, 2 mm L-glutamine, and adjusted to pH 7.4). The cell culture plate was placed in a CO2-free incubator for at least 0.5 hours. Rot/AA and 2-deoxy-glucose (2DG) were added to the port of the syringe plate. The plate was run using the utility plate for calibration. After completion, the utility plate was replaced with a cell culture plate for the run. Data were analyzed using Seahorse Wave software 2.6.1. The data were normalized using the protein content.
11. RNA-sequencing and data analysis
[bookmark: _GoBack]Total RNA was extracted from hPDLSCs using the TRIzol reagent (Vazyme). Then, reverse transcribe total RNA into complementary DNA (cDNA). Fragment cDNA and add adapters for subsequent sequencing. Use high-throughput sequencing technology to sequence the cDNA library. Analyze sequencing data using bioinformatics tools, including read alignment, quantitative analysis, and differential expression analysis, to obtain information on gene expression levels and transcriptome structure. Perform enrichment analysis on differentially expressed genes to reveal related biological processes and pathways of gene regulation.
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