Supplemental Figure 1: Regulation of cardiac function by AAV9-sh-lncPostn under the basal condition in mice. A-D) Mice were injected with control AAV9 (sh-nc) or virus-carrying lncPostn-shRNA (sh-lncPostn) for 7 days without surgery. A) Representative echocardiographic images on day 7. B) Left ventricular ejection fraction (EF%). C) Left ventricular fractional shortening (FS%) (n=4 as indicated in Supplementary Table S3). D) Relative levels of fibrosis-related genes in ventricular samples of mice 7 days after viral injection (n=5). Statistical significance was determined using a two-tailed Student’s t-test for the two-group comparison. Data are presented as mean ± SD. **, P < 0.01.
Supplemental Figure 2: Knockdown of lncPostn reduces myocardial infarction-induced cardiac fibroblast proliferation. A-D) Mice treated with control AAV9 (sh-nc) or virus-carrying lncPostn-shRNA (sh-lncPostn) underwent myocardial infarction (MI) or sham surgery. A-B). Immunofluorescent staining of PDGFRα and Ki67 in cardiac infarct areas on days 1, 7, 14, and 21 post-surgery was performed (A) and quantified (B) (n=4). C-D). Immunofluorescent staining of PDGFRα, eGFP (AAV9-sh-nc or AAV9-sh-lncPostn co-expressing eGFP), and EdU in cardiac infarct areas on days 1, 7, 14, and 21 post-surgery was performed (C) and quantified (D) (n=4). Scale bar: 50 µm in A and C. Statistical significance was determined using one-way analysis of variance (ANOVA) with Bonferroni’s post hoc analysis for multiple group comparisons. Data are presented as mean ± SD. **, P < 0.01, ***, P < 0.001, ****, P < 0.0001. &, P < 0.05, &&, P < 0.01, &&&, P < 0.001, &&&&, P < 0.0001. *, sham+sh-nc vs MI+sh-nc; &, MI+sh-nc vs MI+sh-lncPostn.
Supplemental Figure 3: Regulation of cardiac functions by AAV9-lncPostn under the basal condition in mice. A-E) Mice treated with control AAV9 (nc) or virus-carrying lncPostn for 7 days without surgery. A) Relative levels of lncPostn in mice (n=5). B) Representative echocardiographic images on day 7. C) Left ventricular ejection fraction (EF%). D) Left ventricular fractional shortening (FS%) (n=7 as indicated in Supplementary Table S5). E) Relative levels of fibrosis-related genes in ventricular samples of mice 7 days after viral injection (n=5). Statistical significance was determined using a two-tailed Student’s t-test for the two-group comparison. Data are presented as mean ± SD. **, P < 0.01.
Supplemental Figure 4: Overexpression of lncPostn aggravated cardiac function and cardiac fibrosis in mice after myocardial infarction. Mice treated with control AAV9 (nc) or virus-carrying lncPostn one week prior to MI or sham procedure. A) Workflow of AAV treatment, MI surgery, and analysis in mice. B) Relative levels of lncPostn in cardiac samples obtained from mice on day 21 post-surgery (n=5). C) Representative images of echocardiography on day 21. D) Left ventricular ejection fraction (EF%). E) Left ventricular fractional shortening (FS%) (n=6 as indicated in Supplementary Table S6). F-G) Masson’s trichrome staining of cardiac infarct areas of mice on day 21 post-surgery. Scale bar: 1000 μm. H) Relative levels of fibrosis-related genes in border areas of hearts on days 21 post-surgery (n=5). Statistical significance was determined using one-way analysis of variance (ANOVA) with Bonferroni’s post hoc analysis for multiple group comparisons. Data are presented as mean ± SD. *, P < 0.05, **, P < 0.01, ***, P < 0.001, ****, P < 0.0001.
Supplemental Figure 5: Cardiomyocyte lncPostn does not directly affect cardiac functions. A-C) Primary cardiomyocytes were infected with control adenovirus (nc) or virus encoding lncPostn. A) Relative levels of ANP and BNP (n=4,5 or 6 as indicated). B) Immunofluorescent staining of cTnT and DAPI. Scale bar: 100 µm. C) Relative cardiomyocyte sizes (n=3). D-F) Primary cardiomyocytes were transfected with control siRNA (si-nc) or siRNA targeting lncPostn (si-lncPostn). D) Relative levels of ANP and BNP (n=4, 5 or 6 as indicated). E) Immunofluorescent staining of cTnT and DAPI (n=3). Scale bar: 100 µm. F) Relative cardiomyocyte sizes (n=3). G-K). Mice treated with control AAV9 (AAV9-cTnT-sh-nc) or virus-carrying lncPostn-shRNA (AAV9-cTnT-sh-lncPostn) containing cardiac troponin T (cTnT) promotor underwent MI or sham surgery. G-H) Masson’s trichrome staining in infarct areas of mice on day 21 post-surgery was performed (G) and quantified (H) (n=3). Scale bar: 0.1mm in G. I) Relative levels of lncPostn in ventricular samples of mice 21 days after viral injection (n=5). J) Left ventricular ejection fraction (EF%). K) Left ventricular fractional shortening (FS%) (n=5 or 6 as indicated). Statistical significance was determined using a two-tailed Student’s t-test for the two-group comparison (Figure S5A, C, D, F, I), and one-way analysis of variance (ANOVA) with Bonferroni’s post hoc analysis for multiple group comparisons (Figure S5H, J, K). Data are presented as mean ± SD. *, P < 0.05, **, P < 0.01, ***, P < 0.001, ****, P < 0.0001.
[bookmark: OLE_LINK72]Supplemental Figure 6: Oxidative stress was activated in mice after myocardial infarction and in cardiac fibroblasts with TGF-β treatment. Proteomic analysis of the border zones from mice 21 days post-myocardial infarction (MI). A) Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis of differentially expressed proteins. The oxidative phosphorylation pathway was among the most significantly enriched (n=5). B) Heatmap depicting the expression levels of proteins involved in the oxidative phosphorylation pathway identified in the proteomic analysis (n=5). C) Representative transmission electron microscopy (TEM) images of the heart tissue section obtained from the mice on day 21 post-surgery (n=3). Scale bar: 1 μm. D) Relative protein levels of 4-HNE in border areas of mice on day 21 post-surgery (n=3). E-G) Cardiac fibroblasts (CFs) stimulated with or without TGF-β treatment. E) Relative ATP levels (n=4). F) Relative protein levels of 4-HNE (n=3). G) Relative fluorescence intensity of MitoSox (n=4). Scale bar: 50 μm. Statistical significance was determined using a two-tailed Student’s t-test for the two-group comparison. Data are presented as mean ± SD. *, P < 0.05, **, P < 0.01, ***, P < 0.001, ****, P < 0.0001.
Supplemental Figure 7: Overexpression of lncPostn promotes oxidative stress in vitro. A) Relative levels of lncPostn in cardiac fibroblasts (CFs) infected with control adenovirus (nc) or virus encoding lncPostn (n=6). B-D) CFs infected with nc or lncPostn with or without TGF-β stimulation. B) Relative ATP levels (n=4). C) Relative protein levels of 4-HNE (n=3). D) Relative fluorescence intensity of MitoSox in CFs (n=4). Scale bar: 50 μm. E-F) Mice treated with control AAV9 (nc) or virus-carrying lncPostn (lncPostn) were subjected to MI or sham procedure. E) Representative TEM images of the heart tissue section from the mice on day 21 post-surgery (n=3). Scale bar: 2 μm in the up panel and 1 μm in the low panel. F) Relative protein levels of 4-HNE in the border areas of mice on day 21 post-surgery (n=3). Statistical significance was determined using a two-tailed Student’s t-test for the two-group comparison (Figure S7A), one-way analysis of variance (ANOVA) with Bonferroni’s post hoc analysis for multiple group comparisons (Figure SF), and two-way ANOVA followed by Bonferroni’s post hoc analysis for comparison between different groups (Figure S7B-D). Data are presented as mean ± SD. *, P < 0.05, **, P < 0.01, ***, P < 0.001, ****, P < 0.0001.
Supplemental Figure 8: LncPostn upregulates Nox4 protein level. A-B) Relative protein levels of Nox2 and Nox4 in cardiac fibroblasts (CFs) infected with control adenovirus (nc) or virus encoding lncPostn (A) or treated with si-nc or si-lncPostn (B) (n=3). C. mRNA levels of Nox4 in CFs infected with nc or virus encoding lncPostn or treated with si-nc or si-lncPostn measured using qRT-PCR (n=5). Statistical significance was determined using a two-tailed Student’s t-test for the two-group comparison. Data are presented as mean ± SD. **, P < 0.01, ****, P < 0.0001.
Supplemental Figure 9: Nox4 knockdown mitigates lncPostn-induced cardiac fibroblasts oxidative stress and activation in vitro. A) Knockdown efficiency of Nox4 siRNA by qRT-PCR results showing the knockdown of endogenous Nox4 by three siRNAs (n=5). B) Relative protein levels of Nox4 in cardiac fibroblasts (CFs) treated with siRNA targeting Nox4 (si-Nox4) (n=3). C-F) CFs infected with control adenovirus (nc) or virus encoding lncPostn with or without si-Nox4 treatment. C) Relative ATP levels (n=3). D) Relative protein levels of 4-HNE (n=3). E) Relative fluorescence intensity of MitoSox in CFs (n=4). Scale bar: 50 μm. F) Relative levels of fibrosis-related genes in CFs (n=5). Statistical significance was determined using a two-tailed Student’s t-test for the two-group comparison (Figure S9A, B), and two-way ANOVA followed by Bonferroni’s post hoc analysis for comparison between different groups (Figure S9C-F). Data are presented as mean ± SD. *, P < 0.05, **, P < 0.01, ***, P < 0.001, ****, P < 0.0001.
