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[bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK47][bookmark: OLE_LINK36]Fig. S1 A Sequence conservation analysis of the top 10 candidate circRNAs across different species (mice, rat, human, pig, rabbit). B Agarose gel electrophoresis of PCR products for the top 10 candidate circRNAs, verifying their existence. C qRT-PCR analysis of the relative expression of three other circRNA candidates (circMSRB3, circRFX7, and circRALGPS2) in PAECs versus PASMCs (n=3). D qRT-PCR analysis of the relative expression of circRFX7 and circRALGPS2 in PASMCs under normoxia (Nor) or hypoxia (Hyp) conditions (n=4). E qRT-PCR analysis of circATXN2 expression in PASMCs under Nor, or 12h, 24h, 48h, 72h Hyp conditions, respectively (n=3). F qRT-PCR analysis of the relative expression of ATXN2 hnRNA in PASMCs under the Nor or Hyp conditions (n=3) All Data are presented as mean ± SEM. Statistical significance was determined using a two-tailed Student's t-test. *P<0.05, **P<0.01, ns, not significant.

[bookmark: OLE_LINK37][bookmark: OLE_LINK35][bookmark: OLE_LINK39]Fig. S2 A qRT-PCR analysis of circATXN2 expression in PASMCs transfected with three different siRNA candidates targeting the back-splicing junction. The most effective siRNA (si-circATXN2) was selected for subsequent experiments (n=3). B qRT-PCR analysis showing the specific knockdown of circATXN2 without affecting the linear ATXN2 mRNA level (n=3). C, D Representative Western blot (C) and quantification (D) of the autophagy marker P62 in PASMCs transfected with si-NC or si-circATXN2 under Hyp condition. E, F Representative Western blot (E) and quantification (F) of the autophagy marker P62 in PASMCs transfected with si-NC or si-circATXN2 under Nor condition. β-actin was used as a loading control (n=3). G, H Representative flow cytometry plots (G) and quantification (H) of apoptosis in PASMCs transfected with si-NC or si-circATXN2 using Annexin V/7-AAD staining (n=3). All Data are presented as mean ± SEM. Statistical significance was determined using one-way ANOVA followed by Tukey's post-hoc test (for A) or a two-tailed Student's t-test (for B, D, F and H). *P<0.05, **P<0.01, ns, not significant.

[bookmark: OLE_LINK38]Fig. S3 A RNA Immunoprecipitation (RIP) for AGO2. qRT-PCR shows significant enrichment of circATXN2 in AGO2 pulldowns compared to ATXN2 in PASMCs (n=3). B Representative images of the wound healing assay in PASMCs transfected with miR-NC, miR-138-5p mimic, miR-138-5p mimic + oe-NC, or miR-138-5p mimic + oe-circATXN2 at 0h and 24h. Scale bar: 100 µm. All Data are presented as mean ± SEM. Statistical significance was determined using a two-tailed Student's t-test. **P<0.01.

Fig. S4 A, B Representative Western blot (A) and quantification (B) of SMAD7 in PASMCs transfected with si-NC or si-SMURF1 under Hyp condition. C, D Representative Western blot (C) and quantification (D) of SMAD7 in PASMCs transfected with oe-NC or oe-SMURF1 under Hyp condition. All Data are presented as mean ± SEM. Statistical significance was determined using a two-tailed Student's t-test. ns, not significant.

Fig. S5 A Representative images of EdU proliferation assays in PASMCs transfected with si-NC, si-circATXN2, si-circATXN2 + oe-NC, or si-circATXN2 + oe-SMURF1. EdU-positive cells (green) indicate proliferating cells; nuclei are counterstained with DAPI (blue). Scale bar: 100 µm. B Representative images of wound healing assays in PASMCs from the indicated treatment groups at 0h and 24h post-scratch. Scale bar: 100 µm. C Representative images of Transwell migration assays in PASMCs from the indicated treatment groups. Migrated cells were stained with crystal violet. Scale bar: 50 µm.
