Supplementary Methods:

Clinical and biochemical data collection

The clinical status of all patients was evaluated by means of routine clinical examination before the regular HD sessions. Demographic information, including age and gender, comorbidity (hypertension, diabetes mellitus and CVD), and medicine at present (calcium supplement, vitamin D and cinacalcet), were recorded for each patient. Systolic blood pressure (SBP) and DBP of patients were measured with an automated sphygmomanometer (Omron, Japan), as the patients were in the supine position after 10 minutes of rest on the same day of drawing bloods. Haemoglobin and serum albumin, calcium, phosphate, total cholesterol, triglyceride, and iPTH were measured via routine laboratory methods.

Measurement of serum FGF21 and FGF23 in HD patients

Serum FGF21 levels were assessed by ELISA kits for human FGF21 (Neobioscience, China). For the measurement of FGF21, serum samples were diluted 1:1 before the assay, and then 100 µl diluted serum and FGF21 standard samples were added to 96-well microtiter plates coated with an affinity-purified polyclonal anti-human FGF21 antibody. The assay was conducted according to the manufacturer’s protocol. A calibration curve was constructed by plotting the absorbance values at 450 nm versus the FGF21 concentrations of the calibrators, and concentrations of unknown samples were determined by using this calibration curve. The interassay and intraassay coefficients of variation were both less than 10% for FGF21. Serum FGF23 levels were assessed by ELISA kits for human FGF23 (Joyee Biotechnics, China). For the measurement of FGF23, serum samples were diluted 1:3 before the assay and then 100 µl diluted serum and FGF23 standard samples were added to 96-well microtiter plates coated with an affinity-purified polyclonal anti-human FGF23 antibody. The assay was conducted according to the manufacturer’s protocol. A calibration curve was constructed by plotting the absorbance values at 450 nm versus the FGF23 concentrations of the calibrators, and concentrations of unknown samples were determined by using this calibration curve. The interassay and intraassay coefficients of variation were both less than 10% for FGF23.

Assessment of vascular calcification

Discovery HD 750 64-slice CT (GE Healthcare, USA) was used to measure TAC. Two radiologists (one specializing in chest CT) independently reviewed all chest radiographs obtained from the HD patients studied. The radiologists were both blinded to other participant data. The high-density lesions on the thoracic aorta vascular wall, similar to the bone around it, were all selected (show in supplementary Fig. S1A). A VC lesion was defined as an area within the area of the TA wall with CT attenuation above 130 Hounsfield units (show in supplementary Fig. S1B). Volumes were automatically calculated by Advantage Workstation Volumeshare 5 software (GE Healthcare, USA). TACS (cm3) is shown in the pictures (show in supplementary Fig. S1C).

TACS was measured along the thoracic aorta walking path from the aortic annulus to the cardiac apex. The entire TA in this study was separated into three different segments: (1) the ascending thoracic aorta (ATA) segment, from the aortic annulus to the pulmonary artery bifurcation superiorly; (2) the descending thoracic aorta (DTA) segment, from the pulmonary artery bifurcation to the cardiac apex; and (3) the aortic arch (AoA) segment, the part between the end of the ATA and the start of the DTA (show in supplementary Fig. S2).

Cell culture and intervention

HAECs were purchased from Sciencell Research Laboratories (Carlsbad, USA). HAECs were cultured in endothelial culture medium (ECM, Sciencell, USA) supplemented with 1% penicillin/streptomycin solution (Sciencell) and endothelial cell growth supplement (ECGS, Sciencell) and 5% foetal bovine serum (Sciencell). Cells were cultured at 37℃ in an incubator containing 5% CO2. HAECs were seeded in 6-well plates (for the ARS experiment) or 12-well plates (for the EndMT experiment) in endothelial complete culture medium containing 5% FBS. When growing to 60-70% confluence, cells were treated with FGF21 (50 ng/ml, Medchemexpress, USA) in the presence or absence of iPTH (10-8 mol/L, Sigma, USA) in endothelial complete culture medium containing 10% FBS for 3 days. Then, the medium was replaced by osteogenic medium (basic DMEM containing 5% FBS, 50 nmol/L dexamethasone, 0.2 mmol/L ascorbic acid, and 10 mmol/L β-glycerophosphate) for 14 days. In this period, osteogenic medium was refreshed every 2 days.

Cell viability assay

Cell viability was evaluated by CCK8 assay. In brief, HAECs were uniformly seeded in 96-well plates and incubated at 37°C in 5% CO2. When growing to 60-70% confluence, cells were treated with different concentrations of FGF21 (at 5, 25, 50, 100, 250, 500 ng/ml) and/or iPTH (10-8 mol/L) for 72 hours. Subsequently, 50 μl CCK8 solution was added to each well and incubated for 3 hours at 37℃. The optical density (OD) values were read at 450 nm using a microplate reader (Thermo, USA). Concentrations were measured in triplicate.

Calcium deposition staining for osteoblast differentiation

While HAECs were cultured in osteogenic medium for 14 days after stimulation by FGF21 in the presence or absence of iPTH, the formation of calcium deposits was analysed by ARS. Briefly, HAECs were washed with PBS solution 3 times, and then 1 ml 10% formaldehyde was added into each well for 15 minutes. After that step, HAECs were washed 3 times again with PBS solution. Afterwards, 1 ml of ARS solution was added to each well followed by incubation for 15 minutes at room temperature. The staining solution was subsequently removed, and each well was washed more than 5 times with distilled water until the supernatant of HAECs was clear. Wells were allowed to air dry and analysed by light microscopy (Thermo Scientific, Finland).

qPCR for EndMT assays

Total RNA was extracted using RNAiso Plus according to the manufacturer’s instructions (Takara, China). The concentration and purity of RNA were measured with a Nanodrop 2000 (Thermo, USA). Samples with a relative absorbance ratio between 1.8 and 2.0 at 260/280 nm were used. All RNA samples were reverse transcribed to cDNA with RT kit (Takara, China). The quantification of specific mRNAs was performed using an ABI Prism 7300 Sequence Detection System (Applied Biosystems, USA) with the SYBR Green Real-time PCR kit (Takara, China). The results were normalized to a housekeeping gene (GAPDH) and analysed by the delta-delta-Ct (ddCt) method. Primer sequences (Geneway, China) are listed below (Supplemental Table S1).
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Fig. S1. Measurement of TACS in HD patients by calcified volume software. A: The high-resolution calcified lesions are indicated with yellow arrows before and after selection. The first panel－AoA segments; the second panel represented ATA segments; the yellow crosses excluded the DTA segments on the same level; the third－DTA segments. B: When all suspected calcified lesions of the thoracic aorta vascular wall were selected, the original TACS, including soft tissues around the vessel, were obtained before setting resolution ≥130 HU. C: After setting resolution ≥130 HU, the final TACS excluding soft tissues around the vessel were obtained. TACS, thoracic aorta calcification score; AoA, aortic arch; ATA, ascending thoracic aorta; DTA, descending thoracic aorta; HU: Hounsfield units.

[image: image2.png]Level of the top of the aortic arch

Level of the bifurcation of pulmonary artery

Level of the aortic valve ring

Level of the apex of the heart





Fig. S2. The ideograph of thoracic aorta (TA) and three different segments of TA in this study. The entire TA was along its own walking path from the aortic annulus to the cardiac apex. Part 1, ATA, ascending thoracic aorta segment; Part 3, DTA, descending thoracic aorta segment; Part 2, AoA, aortic arch segment.

Table S1. Primer sequences for qPCR. 
	Target
	Forward Primer
	Reverse Primer

	CD31
	GGCTTGTAGTTTGGCTAGTCCTTG
	TGCTTCCACCTTTCTG

	FSP1
	GGTCAACAAGTGAGAACTAAGG
	GGAGGACAGGAACTAAGG

	RUNX2
	CCTCCATCAGGGCAACAC
	CTCGAGATGGCADTTCGTAC

	GAPDH
	GGACTTACCTGCCGTCTAG
	GATCCCAGGATGCCCTTGA


CD31, endothelial cell marker; FSP1, fibroblast special protein-1, mesenchymal cell marker; RUNX2, Runt-related transcription factor-2, osteoblast marker; GAPDH, housekeeping gene for control.
