
www.oaepublish.com Submit a Manuscript: https://ucenter.oaepublish.com

Commentary  |  Open Access

Vessel Plus
Li et al. Vessel Plus. 2026;10:8      DOI:10.20517/2574-1209.2025.84

Unveiling the lysosomal-cholesterol nexus: NCOA7’s
pivotal role in pulmonary artery hypertension
pathogenesis and therapy

Yuan Li1 , Shao-Fei Liu2 , Lin Deng1

Keywords:
Pulmonary arterial

hypertension, NCOA7,

lysosomal dysfunction,

cholesterol metabolism,

inflammation

Citation: Li Y, Liu SF,

Deng L. Unveiling the

lysosomal-cholesterol

nexus: NCOA7’s pivotal role

in pulmonary artery

hypertension pathogenesis

and therapy. Vessel Plus.

2026;10:8.

https://dx.doi.org/10.20517

/2574-1209.2025.84

Received: 9 Jul 2025

First Decision: 8 Dec

2025

Revised: 11 Jan 2026

Accepted: 27 Jan 2026

Published: 19 Mar 2026

Academic Editor:
Nicola Ferri

Copy Editor:
Xing-Yue Zhang

Production Editor:
Xing-Yue Zhang

1Department of Cardiology, The Eighth Affiliated Hospital of Sun Yat-sen University, Shenzhen 518033, Guangdong, China.
2Department of Cardiology, Changhai Hospital, Naval Medical University, Shanghai 200433, China.

Correspondence to: Dr. Lin Deng, Department of Cardiology, The Eighth Affiliated Hospital of Sun Yat-sen University, Shenzhen 518033,
Guangdong, China. E-mail: denglin25@mail.sysu.edu.cn; Dr. Shao-Fei Liu, Department of Cardiology, Changhai Hospital, Naval Medical
University, Shanghai 200433, China. E-mail: liushaofei_med@163.com

Abstract
We  read  with  great  interest  a  recent  study  investigating  the  role  of  nuclear  receptor
coactivator 7 (NCOA7) as a critical regulator of lysosomal function, oxysterol, and bile acid
metabolism, and its link to endothelial cells (ECs) inflammation and immune activation in
pulmonary artery hypertension (PAH). The study demonstrated that NCOA7 deficiency
exacerbated  lysosomal  dysfunction,  leading  to  inflammatory  sterol  accumulation  and
immune  activation,  which  subsequently  triggers  endothelial  immune  responses.
Translationally,  NCOA7  activation  emerges  as  a  promising  therapeutic  strategy,  while
plasma oxysterol and bile acid levels offer potential prognostic biomarkers for PAH severity
and mortality.

PAH is a progressive disease marked by remodeling of distal pulmonary arteries,

leading to elevated pulmonary vascular resistance (PVR), right ventricular (RV)

failure, and ultimately death
[1]

. Inflammation and innate immunity are recognized as

central to PAH pathogenesis
[2]

. Pulmonary vasculature in PAH recruits immune cells

and exhibits elevated circulating levels of inflammatory cytokines and chemokines.

Both immune cells and vascular cells, especially ECs, are important sources of these

mediators, contributing to pathological vascular remodeling
[3]

.

Lysosomes are critical organelles for degradation and recycling, requiring acidic pH

maintained by the vacuolar H
+
-ATPase (V-ATPase) for optimal enzymatic activity

[4]
.

Dysregulated lysosomal acidification and impaired enzymatic function have been

implicated in various inflammatory and autoimmune diseases
[5,6]

. Notably, lysosomal

storage disorders (LSDs) have been observed in PAH patients, suggesting a potential

link between lysosomal dysfunction and PAH pathophysiology
[7]

. NCOA7 regulates

lysosomal acidification by interacting with the cytoplasmic domain of V-ATPase,

modulating its assembly and function
[8,9]

. Given its regulatory role in lysosomal

biology and emerging relevance to immune signaling, NCOA7 represents a

                                                                                          compelling candidate for investigation in PAH.

https://www.oaepublish.com
https://ucenter.oaepublish.com
https://orcid.org/0009-0002-3008-2724
https://orcid.org/0000-0001-6178-5938
https://orcid.org/0000-0002-8322-133X
https://dx.doi.org/10.20517/2574-1209.2025.84
https://dx.doi.org/10.20517/2574-1209.2025.84
https://crossmark.crossref.org/dialog/?doi=10.20517/2574-1209.2025.84&domain=pdf


Page 2 of 7 Li et al. Vessel Plus. 2026;10:8

Harvey et al.’s study provides novel insights into the interplay between lysosomal biology, oxysterol/bile acid

metabolism, and ECs inflammation in PAH
[10]

. Through integrative multi-omics and experimental

approaches, the authors establish NCOA7 as a critical regulator of lysosomal function and sterol metabolism,

offering new perspectives on PAH pathogenesis as well as potential diagnostic and therapeutic targets.

LYSOSOMAL DYSFUNCTION AND NCOA7 IN PAH
Lysosomes play a vital role in cholesterol degradation and recycling, with bile acids derived from cholesterol

metabolism
[11]

. Harvey et al. investigated whether inflammation-induced ECs dysfunction alters lysosomal

behavior
[10]

. Using unbiased transcriptomic analysis of pulmonary artery endothelial cells (PAECs) exposed

to interleukin-1β (IL-1β), they identified significant upregulation of lysosomal regulatory genes, including

NCOA7. These findings were further validated in PAH patients, interleukin-6 (Il6) transgenic mice models

of pulmonary hypertension (PH), and cellular inflammatory models. Mechanistically, NCOA7 silencing in

PAECs under proinflammatory conditions led to altered expression of genes involved in lysosomal

acidification, particularly those encoding V-ATPase subunits. Among them, ATPase H
+
 transporting V1

subunit B2 (ATP6V1B2) was significantly upregulated in ECs isolated from PAH patients and rodent PH

models. NCOA7 was shown to directly interact with ATP6V1B2, enhancing its expression and facilitating

V-ATPase assembly. Loss of NCOA7 impaired lysosomal acidification. This dysfunction manifested as

lysosomal hypertrophy, lamellar inclusions, and intracellular sterol accumulation. These results confirm that

NCOA7 is essential for V-ATPase function, and its deficiency contributes to lysosomal dysfunction in PAH.

INFLAMMATORY STEROL METABOLISM AND IMMUNE ACTIVATION
In PAECs, NCOA7 deficiency profoundly altered cholesterol biosynthesis pathways, reducing the expression

of low-density lipoprotein receptor (LDLR) and impairing cholesterol uptake, resulting in intracellular

cholesterol accumulation. In response, the expression of cholesterol 25-hydroxylase (CH25H), an

oxysterol-generating enzyme, was significantly upregulated in NCOA7-deficient PAECs as well as in

pulmonary endothelium from PAH patients and inflammatory rodent PH models. This upregulation led to

increased production of oxysterols including 25-hydroxycholesterol (25HC), 27-hydroxycholesterol (27HC),

and 7α-hydroxycholesterol, as well as downstream bile acid derivatives such as 7α-hydroxy-3-oxo-

4-cholestenoic acid (7HOCA). Notably, these metabolites were also elevated in the plasma of PAH patients,

correlating strongly with disease severity and mortality.

Moreover, NCOA7 deficiency promoted a proinflammatory endothelial phenotype, characterized by

upregulation of vascular cell adhesion molecule-1 (VCAM1) and enhanced leukocyte adhesion. These effects

were mediated via the NCOA7-cholesterol-oxysterol/bile acid axis. Functionally, NCOA7-deficient PAECs

exhibited increased proliferation and resistance to apoptosis under proinflammatory conditions.

Interestingly, CH25H inhibition reversed apoptosis resistance but paradoxically further enhanced cell

proliferation, suggesting complex and context-dependent regulatory dynamics. The inconsistent effects of

CH25H inhibition may stem from context-dependent differences in genetic models, cell types, and

inflammatory states. In atherosclerosis, macrophage- or hematopoietic-specific Ch25h deficiency attenuates

Toll-like receptor (TLR4)-p38 mitogen-activated protein kinase (p38 MAPK)-nuclear factor-κB (NF-κB)

signaling, promotes cholesterol efflux and efferocytosis, and reduces apoptosis. By contrast, global CH25H

deletion likely affects additional tissue-specific metabolic pathways, producing divergent outcomes
[12]

. These

observations underscore the cell-specific role of CH25H in disease progression. These findings highlight

essential requirement for further investigation, such as studies silencing CH25H in both basal and

proinflammatory settings. Furthermore, treatment with bile acid derivatives such as 7HOCA markedly
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amplified endothelial immune activation and leukocyte adhesion, underscoring the pathological contribution

of inflammatory sterol metabolites in NCOA7-deficient PAECs.

VALIDATION IN VIVO AND CLINICAL RELEVANCE
To confirm these findings in vivo, Harvey et al. crossed Il6 Tg

+
 mice with Ncoa7

-/-
 mice and exposed them to

hypoxia to induce PH
[10]

. Ncoa7
-/-

 mice exhibited exacerbated PH phenotypes, including elevated RV systolic

pressure, PVR, and RV hypertrophy, accompanied by increased expression of VCAM1, CH25H, and

enhanced monocyte infiltration. Plasma levels of oxysterols (e.g., 25HC, 7HOCA) were also significantly

elevated, consistent with their association with PAH severity. Endothelial-specific Ncoa7 inhibition using the

7C1 oligomeric lipid nanoparticle system, as well as orotracheal delivery of 7HOCA in Il6 Tg
+
 mice, further

corroborated these findings. Both approaches worsened PH and amplified endothelial immune activation.

Additional studies using conditional Ncoa7 knockout mice in various cell types, applied across different PH

models, could help elucidate the underlying molecular mechanisms in greater detail.

Clinically, NCOA7-dependent oxysterols and bile acid metabolites were strongly associated with morbidity

and mortality across large PAH patient cohorts (n = 2,756). Moreover, the authors identified an intronic

SNP, rs11154337, located near a noncanonical promoter region of NCOA7. This variant regulates NCOA7

expression via RelA/p65 binding, as confirmed by chromatin conformation capture and chromatin

immunoprecipitation assays in ECs. In CRISPR-Cas9-edited induced pluripotent stem cells-derived ECs

(iPSC-ECs), the G allele increased NCOA7 and ATP6V1B2 expression, promoted lysosomal acidification,

and reduced oxysterol/bile acid accumulation. These changes attenuated ECs immune activation, as

evidenced by decreased VCAM1 expression and less leukocyte adhesion. Importantly, carriers of the G allele

exhibited improved 6-minute walk distance (6MWD) and overall survival in both a discovery cohort (n = 93)

and a validation cohort (n = 630), even after PVR adjustment, suggesting broader prognostic value.

THERAPEUTIC POTENTIAL OF TARGETING NCOA7
NCOA7 is proposed to function as a brake on inflammation and immune activation in PAECs of PAH. Its

potential as a druggable target is critical for clinical translation in PAH treatment. In this study, Harvey et al.

identified a small-molecule NCOA7 activator, compound 958, through structural modeling and virtual

screening. This compound was optimized to 958ami by replacing an ester group with an amide moiety to

enhance binding affinity to NCOA7
[10]

. In PAECs, 958ami promoted NCOA7-ATP6V1B2 interactions,

restored lysosomal acidification, and downregulated CH25H/VCAM1 expression, thereby attenuating ECs

immune activation. In the monocrotaline (MCT)-induced rat model of PH, 958ami significantly reduced

CH25H and VCAM1 levels, decreased monocyte infiltration, and alleviated pulmonary vascular

muscularization, RV hypertrophy, and RV systolic pressure without detectable toxicity. Compared with the

MCT model, the Sugen5416-hypoxia (SuHx) rat model exhibits more chronic and sustained inflammation
[13]

,

representing another important preclinical PH model to evaluate the therapeutic effect of 958ami. Moreover,

in clinical practice, combination therapy is commonly employed in patients with pulmonary arterial

hypertension (PAH) to enhance therapeutic efficacy. Therefore, assessing the effects of 958ami in

combination with currently approved PAH drugs in preclinical models will be critical to support its clinical

translation as a disease-modifying therapy that could complement existing vasodilators or anti-proliferative

treatments.

CRITICAL EVALUATION
Harvey et al.’s study is a landmark contribution, connecting NCOA7 to lysosomal function, cholesterol

metabolism, and PAECs inflammation in PAH through robust genetic, cellular, and animal studies
[10]

. The

identification of SNP rs11154337, oxysterol/bile acid biomarkers, and the NCOA7 activator 958ami offers
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significant translational potential for both diagnostics and targeted therapies. However, the mechanistic

interplay between IL-1β, V-ATPase activation, and lysosomal acidification is complex. As a proinflammatory

cytokine, IL-1β upregulates NCOA7 and V-ATPase subunits (ATPase H⁺ transporting V1 subunit B2,

ATP6V1B2) in PAECs, enhancing lysosomal acidification to clear cholesterol and prevent oxysterol

accumulation-driven inflammation. This response appears initially beneficial and may represent an adaptive

attempt to mitigate inflammatory stress. Yet in chronic PAH, where inflammatory stress persists, this

endogenous induction of NCOA7 appears insufficient to maintain lysosomal homeostasis, ultimately

contributing to dysfunction and pathological progression. Paradoxically, NCOA7 overexpression (via the G

allele of SNP rs11154337, pharmacological activation with 958ami, or strong inflammation) is protective.

Specifically, enhanced NCOA7 expression amplifies this compensatory mechanism by strengthening

NCOA7-ATP6V1B2 interactions, restoring lysosomal function, and reducing inflammation through the

NCOA7-V-ATPase axis. This highlights NCOA7’s efficacy depends on expression levels, with physiological

induction inadequate in chronic disease but deliberate overexpression overcoming these limitations.

One potential biological explanation for the “paradoxical” functions of NCOA7 is a threshold-dependent

protective response. During acute or moderate inflammatory stress, endogenous upregulation of NCOA7

may act as an adaptive mechanism, enhancing lysosomal acidification and promoting sterol clearance to

maintain cellular homeostasis. In contrast, under chronic inflammatory conditions, such as during the

development of PAH, persistent inflammatory and metabolic stress may overwhelm this compensatory

response. As a result, physiological induction of NCOA7 may no longer be sufficient to sustain lysosomal

function. Consequently, robust enhancement of NCOA7 activity, either through genetic variants or

pharmacological manipulation, may be required to restore lysosomal homeostasis and suppress downstream

immune pathway activation. Alternatively, chronic inflammation may impair NCOA7 function through

unknown mechanisms, such as post-translational modifications or alterations in V-ATPase assembly,

thereby diminishing its protective capacity. In such settings, strategies aimed at achieving higher levels or

sustained activation of the NCOA7-V-ATPase axis may be necessary to confer effective protection. Further

studies should delineate why endogenous NCOA7 induction falters in chronic disease and define the

expression threshold required for protective effects. It is critical to evaluate NCOA7 expression profiles

during the onset, progression, and regression of PAH to determine the optimal stage for targeting NCOA7

therapeutically. Beyond a simple threshold-dependent response, an alternative explanation is that chronic

inflammatory stress may compromise NCOA7 function despite its transcriptional upregulation. Sustained

oxidative or nitrosative stress, which has been reported in inflammatory and vascular remodeling contexts of

PAH
[14]

, might potentially induce post-translational modifications of NCOA7, such as nitration or aberrant

phosphorylation. These modifications might interfere with its interaction with the V-ATPase complex.

Impaired NCOA7-V-ATPase coupling would, in turn, limit lysosomal acidification. Under such conditions,

transcriptional induction alone may be insufficient, raising the possibility that future pharmacological

strategies aimed at enhancing NCOA7 expression or activity could be required to overcome both

quantitative insufficiency and qualitative dysfunction.

Moreover, the study’s exclusive focus on ECs overlooks NCOA7’s role in pulmonary artery smooth muscle

cells (PASMCs), despite immunofluorescence evidence of its expression in the SMC layer of remodeled

vessels. Given the central contribution of PASMCs proliferation, migration, and phenotypic switching to

pulmonary vascular remodeling, it will be necessary to investigate whether NCOA7 exerts cell-autonomous

effects in PASMCs through in vitro molecular mechanisms and in vivo PH therapeutic effect analogous to

those described in endothelial cells , such as lysosomal regulation of cholesterol handling and

immune-metabolic reprogramming. Therefore, the generation of smooth muscle cell-specific NCOA7

knockout mice and targeted manipulation of NCOA7 in PASMCs in PH settings will clarify whether

NCOA7 activation confers vessel-wide protection or primarily modulates endothelial-driven inflammatory

                                                                                          signaling.
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The study's focus on inflammatory PH models (Il6 transgenic, MCT (monocrotaline) models) limits insights

into distinct PH subtypes regarding the generalizability of the NCOA7-lysosomal axis. Notably,

immune-mediated forms of PH-such as PAH associated with systemic autoimmune diseases including SLE

(systemic lupus erythematosus) or RA (rheumatoid arthritis)-are characterized by chronic immune

activation (interferon signaling), sustained oxidative stress, and immune-metabolic imbalance. In these

pathological contexts, NCOA7 is robustly induced yet functionally insufficient, suggesting that dysregulation

of the NCOA7-lysosomal axis may contribute to immune-driven PAH. This observation raises the possibility

that distinct immune-metabolic phenotypes, defined by lysosomal competence or oxysterol signatures, may

exist within PAH. It also highlights a rationale for future studies evaluating combination strategies that

incorporate immunosuppressive therapies with conventional PAH vasodilators in SLE-PAH or RA-PAH.

Another unresolved issue concerns the inconsistent effects of cholesterol 25-hydroxylase (CH25H)

inhibition, which attenuates apoptosis resistance while paradoxically enhancing cellular proliferation across

different experimental systems. Rather than reflecting simple context dependency, these divergent

phenotypes likely arise from fundamental differences in how distinct vascular cell types utilize sterol

metabolism. In endothelial and immune-associated cell populations, existing studies suggest that

CH25H-derived oxysterols predominantly intersect with inflammatory signaling and cell survival

pathways
[15]

. By contrast, in highly proliferative cell types such as pulmonary artery smooth muscle cells

(PASMCs) - where metabolic reprogramming, mitochondrial bioenergetics, and cell cycle control are central

pathological features
[16]

 - alterations in sterol flux may influence mitochondrial function or checkpoint

regulation, thereby producing distinct biological consequences. Importantly, these interpretations remain

speculative and underscore the need for future cell type-specific studies to delineate how CH25H and

oxysterol metabolism differentially shape inflammatory versus proliferative responses in PAH, which will be

critical for predicting therapeutic responses to interventions targeting sterol metabolism.

From a translational perspective, the identification of 958ami as a small-molecule activator of NCOA7

provides proof of concept that targeting lysosomal-immune coupling may confer disease-modifying

potential in PAH. While efficacy in the monocrotaline model supports its anti-inflammatory and

anti-remodeling effects, validation in the Sugen5416-hypoxia (SuHx) model represents a critical next step,

particularly with parallel assessment of right ventricular (RV) structure and function, given the central role of

RV failure in determining clinical outcomes in PAH. In addition, extension of these findings to more diverse

patient populations beyond predominantly European cohorts, together with rigorous evaluation of

long-term safety, will be essential for clinical translation. Moreover, as PAH therapy is inherently

combinatorial, preclinical evaluation of 958ami alongside established vasodilators - such as endothelin

receptor antagonists or soluble guanylate cyclase stimulators - will be important to determine whether

complementary targeting of immune-metabolic drivers and vascular dysfunction can enhance therapeutic

efficacy.

Beyond their mechanistic implications, dysregulated oxysterol and bile acid metabolism downstream of the

NCOA7-lysosomal axis raises the possibility of developing mechanism-informed circulating biomarkers in

PAH. Future large-scale, metabolomics-integrated clinical studies will be required to determine whether

pulmonary-derived oxysterol and bile acid signatures can capture disease severity, refine risk stratification

beyond existing clinical tools, and serve as dynamic pharmacodynamic readouts for therapies targeting

immune-metabolic and lysosomal pathways, including NCOA7-directed interventions.
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In summary, Harvey et al.’s study reshapes the landscape of PAH research by establishing a novel

lysosomal-cholesterol-immune axis centered on NCOA7
[10]

. The SNP rs11154337 boosts NCOA7 expression,

improving survival, while oxysterol/bile acid biomarkers and the NCOA7 activator 958ami pave the way for

personalized diagnostics and therapies. Future studies should prioritize elucidating NCOA7 expression

dynamics across the PAH stage, exploring the role of NCOA7 in PASMCs, and RV failure models, extending

validation to non-inflammatory PH models, and assess the safety and efficacy of 958ami in diverse

populations to fully enhance its translational potential.

DECLARATIONS
Acknowledgments

We thank lab members for their insightful and helpful discussions.

Authors’ contributions

Wrote the original draft: Li Y

Revised and reviewed this work: Liu SF, Deng L

Availability of data and materials

Not applicable.

AI and AI-assisted tools statement

During the preparation of this manuscript, the AI tool ChatGPT (OpenAI, GPT-5 series, accessed before

2026-03-03) was used solely for language editing. The tool did not influence the study design, data collection,

analysis, interpretation, or the scientific content of the work. All authors take full responsibility for the

accuracy, integrity, and final content of the manuscript.

Financial support and sponsorship

Supported by Shenzhen Medical Research Fund (No. B2502026), Shenzhen Natural Science Foundation (No.

JCYJ20240813150718024), and Futian Healthcare Research Project (No. FTWS2025005).

Conflicts of interest

All authors declared that there are no conflicts of interest.

Ethical approval and consent to participate

Not applicable.

Consent for publication

Not applicable.

Copyright

© The Author(s) 2026.

REFERENCES
1. Hassoun PM. Pulmonary arterial hypertension. N Engl J Med. 2021;385:2361-76. DOI PubMed

2. Xue C, Senchanthisai S, Sowden M, Pang J, White RJ, Berk BC. Endothelial-to-mesenchymal transition and inflammation play key roles

in cyclophilin A-induced pulmonary arterial hypertension. Hypertension. 2020;76:1113-23. DOI PubMed PMC

3. Zhao H, Song J, Li X, et al. The role of immune cells and inflammation in pulmonary hypertension: mechanisms and implications. Front

Immunol. 2024;15:1374506. DOI PubMed PMC

4. Chen T, Lin X, Lu S, Li B. V-ATPase in cancer: mechanistic insights and therapeutic potentials. Cell Commun Signal. 2024;22:613. DOI

PubMed PMC

5. Cao M, Luo X, Wu K, He X. Targeting lysosomes in human disease: from basic research to clinical applications. Signal Transduct

Target Ther. 2021;6:379. DOI PubMed PMC

6. Mindell JA. Lysosomal acidification mechanisms. Annu Rev Physiol. 2012;74:69-86. DOI PubMed

https://dx.doi.org/10.1056/nejmra2000348
https://www.ncbi.nlm.nih.gov/pubmed/34910865
https://dx.doi.org/10.1161/hypertensionaha.119.14013
https://www.ncbi.nlm.nih.gov/pubmed/32829656
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7485572
https://dx.doi.org/10.3389/fimmu.2024.1374506
https://www.ncbi.nlm.nih.gov/pubmed/38529271
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10962924
https://dx.doi.org/10.1186/s12964-024-01998-9
https://www.ncbi.nlm.nih.gov/pubmed/39707503
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11660900
https://dx.doi.org/10.1038/s41392-021-00778-y
https://www.ncbi.nlm.nih.gov/pubmed/34744168
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8572923
https://dx.doi.org/10.1146/annurev-physiol-012110-142317
https://www.ncbi.nlm.nih.gov/pubmed/22335796


Li et al. Vessel Plus. 2026;10:8 Page 7 of 7

7. Recla S, Hahn A, Apitz C. Pulmonary arterial hypertension associated with impaired lysosomal endothelin-1 degradation. Cardiol

Young. 2015;25:773-6. DOI PubMed

8. Castroflorio E, den Hoed J, Svistunova D, et al. The Ncoa7 locus regulates V-ATPase formation and function, neurodevelopment and

behaviour. Cell Mol Life Sci. 2021;78:3503-24. DOI PubMed PMC

9. Doyle T, Moncorgé O, Bonaventure B, et al. The interferon-inducible isoform of NCOA7 inhibits endosome-mediated viral entry. Nat

Microbiol. 2018;3:1369-76. DOI PubMed PMC

10. Harvey LD, Alotaibi M, Tai YY, et al. Lysosomal dysfunction and inflammatory sterol metabolism in pulmonary arterial hypertension.

Science. 2025;387:eadn7277. DOI PubMed PMC

11. Griffiths WJ, Wang Y. Oxysterols as lipid mediators: their biosynthetic genes, enzymes and metabolites. Prostaglandins Other Lipid

Mediat. 2020;147:106381. DOI PubMed PMC

12. Canfrán-Duque A, Rotllan N, Zhang X, et al. Macrophage-derived 25-hydroxycholesterol promotes vascular inflammation,

atherogenesis, and lesion remodeling. Circulation. 2023;147:388-408. DOI PubMed PMC

13. Boucherat O, Agrawal V, Lawrie A, Bonnet S. The latest in animal models of pulmonary hypertension and right ventricular failure. Circ

Res. 2022;130:1466-86. DOI PubMed PMC

14. Xu D, Hu YH, Gou X, et al. Oxidative stress and antioxidative therapy in pulmonary arterial hypertension. Molecules. 2022:27. DOI

PubMed PMC

15. Ruiz F, Peter B, Rebeaud J, et al. Endothelial cell-derived oxysterol ablation attenuates experimental autoimmune encephalomyelitis.

EMBO Rep. 2023;24:e55328. DOI PubMed PMC

16. Sutendra G, Michelakis ED. The metabolic basis of pulmonary arterial hypertension. Cell Metab. 2014;19:558-73. DOI PubMed

Disclaimer/Publisher’s Note: All statements, opinions, and data contained in this publication are solely those of the individual author(s) and
contributor(s) and do not necessarily reflect those of OAE and/or the editor(s). OAE and/or the editor(s) disclaim any responsibility for harm to
persons or property resulting from the use of any ideas, methods, instructions, or products mentioned in the content.

© The Author(s) 2026. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, sharing, adaptation, distribution and

reproduction in any medium or format, for any purpose, even commercially, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons license, and indicate if changes were made.

https://dx.doi.org/10.1017/s1047951114000997
https://www.ncbi.nlm.nih.gov/pubmed/24910177
https://dx.doi.org/10.1007/s00018-020-03721-6
https://www.ncbi.nlm.nih.gov/pubmed/33340069
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8038996
https://dx.doi.org/10.1038/s41564-018-0273-9
https://www.ncbi.nlm.nih.gov/pubmed/30478388
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6329445
https://dx.doi.org/10.1126/science.adn7277
https://www.ncbi.nlm.nih.gov/pubmed/39847635
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC12087357
https://dx.doi.org/10.1016/j.prostaglandins.2019.106381
https://www.ncbi.nlm.nih.gov/pubmed/31698146
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7081179
https://dx.doi.org/10.1161/circulationaha.122.059062
https://www.ncbi.nlm.nih.gov/pubmed/36416142
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9892282
https://dx.doi.org/10.1161/circresaha.121.319971
https://www.ncbi.nlm.nih.gov/pubmed/35482834
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9060385
https://dx.doi.org/10.3390/molecules27123724
https://www.ncbi.nlm.nih.gov/pubmed/35744848
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9229274
https://dx.doi.org/10.15252/embr.202255328
https://www.ncbi.nlm.nih.gov/pubmed/36715148
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9986812
https://dx.doi.org/10.1016/j.cmet.2014.01.004
https://www.ncbi.nlm.nih.gov/pubmed/24508506
https://creativecommons.org/licenses/by/4.0/

