Supplemental Figure 1: Schematic representation of single nucleus RNA-sequencing workflow

and data processing pipeline.
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Supplemental Figure 2: Violin plots displaying key snRNA-seq quality control metrics across

datasets, including total reads per nuclei, detected genes per cell, percent mitochondrial

reads, and percent ribosomal reads. Median values are displayed and error bars represent

medians with interquartile range.
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Supplemental Figure 3: Sample-specific relative abundance values across cell types in PAH,

NASH, and FALD datasets. (A) Cell-type relative abundances in control and PAH samples. Error

bars represent median values with range. (B) Cell-type relative abundances in control and NASH

samples. Error bars represent median values with range. (C) Cell-type relative abundances in control

and FALD samples. Error bars represent median values with range.
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Supplemental Figure 4: KEGG and Wiki pathway analysis of enriched and suppressed DEGs

from PAH, NASH, and FALD hepatocytes relative to their respective controls.
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Supplemental Figure 5: KEGG and Wiki pathway analysis of enriched and suppressed DEGs

from PAH, NASH, and FALD endothelial cells relative to their respective controls.

A B C

KEGG Pathways Enriched in PAH Endothelial Cells  Wiki Pathways Enriched in PAH Endothelial Cells KEGG Pathways Enriched in NASH Endothelial Cells  Wiki Pathways Enriched in NASH Endothelial Cells KEGG Pathways Enriched in FALD Endothelial Cells  Wiki Pathways Enriched in FALD Endothelial Cells
Pentose phosphate pathway duced HIF- Ribosome Cytoplasmic ribosomal proteins. Adherens junction Pathways affected in adenoid cystic carcinoma
HIF-1 signaling pathway ‘Synthesis of ceramides and 1-deoxyceramides Coronavirus disease-COVID-19 Dengue-2 interactions with complement cascades Prostate cancer EGFIEGFR signaling pathway
Glycolysis/Gluconeagenesis Sphingolipid metabolism overview lati ad C gulation cascad
Central carbon metabolism in cancer Glycolysis and gluconeogenesis Fatty acid degradation Vitamin B12 metabolism Proteoglycans in cancer Hippo signaling reg. pathways
ECM-receptor interaction Clear ell renal celcarcinoma pathways. Cholesterol metabolism Cholesterol metabolism Focal adhesion B cell receptor signaling pathway
Focal adhesion Apoptoss PPAR signaling pathway Selenium micronutrient network Ras signaling pathway Ras signaling
Small cell lung cancer —casoon| | Focal adhesion R Fluid shear stress and L o Hepatocellular carcinoma poron| | InSulin signaling J—
Amogbiasis 1 PI3K-AK:-mTOR-signaling pathway : Phagosome B Network map of SARS-Cov-2 signaling . Rap1 signaling pathway s Focal adhesion .
PI3K-Ak signaling pathway : PI3K-Aktsignaling pathway . Alcoholic liver disease . VEGFA-VEGFR2 signaling . MAPK signaling pathway : VEGFA-VEGFR? signaling pathway .

s Malignant s Metabolic pam fm acid i ir Pathw li i »

00 25 50 5 00 0 5 10 15 ) 0 5 10 15 2 0 10 2 £} 0 2 4 6 0 2 4 6

Fold Enrichment Fold Enrichment Fold Enrichment Fold Enrichment Fold Enrichment Fold Enrichment
KEGG Patiway i i i Pathways inPAH i KEGG Pathway P i i Pathway. inNASH i ’ P Suppressed i
One carbon pool by folate Urea cycle and related diseases COVID- and
TfezaA! pathway Pregnane X receptor pathway Oxidative phosphorylation Pregnane X receptor pathway
AMPK signaling pathway PDGFR-beta pathway is-reactive oxygen species | | Constituive ands pathway
Immune response t tuberculosis EGFR tyrosine kinase inhibitor resistance Oncostatin M signaling Diabetic cardiomyopathy Nuclear receptors in lipid metabolism and toxicity
N Insulin resistance Angiopoietin-fike protein 8 regulatory ‘Thermogenesis Vitamin B12 metabolism
[SECsay petinney ) " ) Adherens junction =711 nsulin signalng e Prion disease Folate melabolism
rcpuron| | 1Pe!interferon signaling in SARS-CoV-2Zinfecton, Glucagon signaling pathway : Circadian thythm genes i Huntington disease wonron| | Selenium micronutrient network .
" w Fox0 signaling pathway 4 Niiclear receptors meta-pathway H Parkinson disease H OXPHOS system in mitochondria !
Hepatitis C 2 || Host-pathogen nteacon o huancornaviuses 11 Lipid and atherosclerosis Fatfyacid and poproten ransport i hepatocytes Alzheimer disease {; Complement system .
* & VEGFA-VEGFR signaling Metabolic p " Nuclear receptors meta-pathway "
00 25 50 15 100 0 10 2 N El 0 2 4 6 0 5 10 15 0 10 2 0 % 0 W 1%
Fold Enrichment Fold Enrichment Fold Enrichment Fold Enrichment Fold Enrichment Fold Enrichment

Supplemental Figure 6: KEGG and Wiki pathway analysis of enriched and suppressed DEGs

from PAH, NASH, and FALD hepatic stellate cells relative to their respective controls.
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Supplemental Figure 7: Total hepatic fibrosis was elevated in PAH livers and associated with
hepatic stellate cell HIF-1 signaling. (A) Representative whole-liver images and quantification of
trichrome total fibrosis (%) staining in control (n=4) and PAH (n=5) livers. Error bars represent median
values with range, and the p-value was calculated by Mann-Whitney test. (B) Linear regression
analysis showing the association between total fibrosis (%) and hepatic stellate cell HIF-1
pseudobulked module scores in control (black) and PAH (red) patients. Dotted lines display 95%

confidence intervals.
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Supplemental Figure 8: KEGG and Wiki pathway analysis of enriched and suppressed DEGs

from PAH, NASH, and FALD macrophages relative to their respective controls.
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Supplemental Figure 9: Correlational heatmapping identified relationships between right
ventricular function and HIF-1 signaling in hepatocytes, endothelial cells, and hepatic stellate
cells. (A) Heatmap displaying Pearson correlation coefficients between clinical markers of right
ventricular failure/PAH severity and cell type-specific HIF-1 pseudobulked module scores in
hepatocytes, endothelial cells, and hepatic stellate cells in PAH patients (n=5). Pearson correlations
were computed using pairwise complete observations; the effective n per variable pair ranged from 4
to 5 depending on clinical data availability. (B) Correlation coefficients (r) and corresponding p-values

for the top five associations for each cell type-specific HIF-1 module score.
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Supplemental Figure 10: Hepatic stellate cell mechanosensitive and inflammatory signaling

associate with HIF-1 activation. (A) HSC PIEZO1 expression in control (n=4) and PAH (n=5) livers

and its relationship with HSC HIF-1 pseudobulked module scores. Dot plots display median with

range (Mann-Whitney test) and correlation plots show linear regression with 95% confidence

intervals. (B) HSC IL-6 expression in control (n=4) and PAH (n=>5) livers and its associations with

PIEZO1 expression and HIF-1 signaling. Dot plots display median with range (Mann-Whitney test)

and correlation plots show linear regression with 95% confidence intervals. (C) Schematic illustrating

the proposed mechanism linking HSC activation to downstream HIF-1 signaling.
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Supplemental Figure 11: Monocrotaline (MCT)-treated rodent livers exhibit trends toward
reduced fatty acid metabolism and oxidative phosphorylation, consistent with some of the
metabolic alterations observed in human PAH livers. Error bars represent median with range, and

p-values were calculated using Mann-Whitney tests.
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Supplemental video 1
Video displaying alpha smooth muscle actin staining (yellow) surrounding a hepatic central vein

in a control patient on IHC.

Supplemental video 2
Video displaying alpha smooth muscle actin staining (yellow) surrounding a hepatic central vein

in a PAH patient on IHC.





