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Editorial on the Research Topic 
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As major threats to human health and quality of life, cardiovascular diseases (CVD) and neurodevelopmental disorders remain critical global health challenges. The intricate pathogenesis of these conditions, which arises from multifactorial etiologies integrating genetic variants, epigenetic alterations, and environmental exposures, has been extensively elucidated in previous studies (Hartiala et al., 2021; Tada et al., 2022; Shi et al., 2022). Dissecting these etiological mechanisms is pivotal to advancing targeted therapeutic strategies for clinical management. This Research Topic presents ten articles including eight original research and two review articles, that collectively explore the genetics and epigenetic bases, as well as therapeutic targets, underlying these conditions.
Epigenetic regulation, encompassing mechanisms such as DNA methylation, histone modification, and non-coding RNAs, serves as a critical intermediary, enabling environmental factors to influence gene expression without altering the DNA sequence itself, and plays a pivotal role in the onset and progression of CVD (Hartiala et al., 2021; Shi et al., 2022; Pang et al., 2025; Gao et al., 2026). Gao et al. conducted a comprehensive review of the epigenetic mechanisms involved in coronary artery disease, integrating evidence on DNA methylation, histone modifications, and non-coding RNAs that drive disease progression. The review underscored how these reversible modifications respond to environmental risk factors and contribute to pathological processes, thereby presenting potential therapeutic targets. Additionally, the review summarized epigenetic biomarkers relevant to the diagnosis and prognosis of coronary artery disease. In addition to this review, He et al. utilized integrated expression quantitative trait loci and Mendelian randomization analyses to identify 13 candidate genes associated with myocardial infarction, such as ADM, BCL6, and BNIP3L, which are involved in mitochondrial apoptotic and mitochondrial organization regulatory pathways. Their research elucidated candidate genes and biological processes implicated in the pathogenesis of myocardial infarction.
Kawasaki disease (KD), an acute vasculitis primarily affecting young children, presents a significant challenge in pediatric healthcare. Nonetheless, the cellular heterogeneity and underlying pathogenic mechanisms of this disease remain inadequately understood (Vaňková et al., 2023; Burns, 2024). Three original research papers in this Research Topic concentrated on the pathogenic mechanisms, molecular mechanisms of resistance to intravenous immunoglobulin and aspirin, and diagnostic biomarkers underlying KD. Through proteomic analysis, Fan et al. identified 12 differentially expressed proteins in gingival crevicular fluid, such as SAA1, IFIT3, and MX1, as potential non-invasive biomarkers. By integrating single-cell RNA sequencing with single-cell assay for transposase-accessible chromatin sequencing, Fan et al. further conducted a detailed analysis of immune cell heterogeneity in KD. Their study identified dysregulated pathways in T cells, B cells, and NK cells, and pinpointed specific subsets associated with resistance to intravenous immunoglobulin treatment. Building on this research, Jiang et al. explored the hematologic dynamics and genetic factors contributing to aspirin resistance in KD. Their longitudinal study revealed phase-dependent changes in platelet parameters and identified the rs8090438 variant in the MBP gene as a potential genetic factor associated with reduced aspirin responsiveness.
Pulmonary arterial hypertension and chronic heart failure present substantial challenges within the domain of CVD (Chizinga and Fares, 2018; Heidenreich et al., 2022; Wu et al., 2025; Liu et al., 2026). In this Research Topic, one original research paper and one in-depth review paper concentrated on the pathogenic mechanisms and therapeutic targets underlying pulmonary arterial hypertension. Liu et al. conducted a study utilizing integrated transcriptomic, proteomic, and phosphoproteomic analyses, which identified dysregulated pathways in autophagy, apoptosis, and HIF-1 signaling. The study provided a molecular framework for comprehending the mechanisms underlying pulmonary vascular remodeling. They further validated alterations in the expression of enolase 1, chloride intracellular channel 1, caveolin-2, and eukaryotic translation initiation factor 2A, thereby highlighting potential therapeutic targets. Concurrently, Li et al. reviewed emerging pharmacological interventions targeting genetic variants associated with chronic heart failure, including SGLT2 inhibitors, angiotensin receptor neprilysin inhibitors, vericiguat, levosimendan, and ivabradine. The review elucidated their mechanisms of action, such as modulation of the AMPK, NHE1, and NPR3 pathways. Furthermore, the review emphasized the significance of personalized medicine guided by genetic polymorphisms, the discovery of novel targets, and the utilization of breakthrough technologies, including artificial intelligence-assisted decision-making and gene editing to further improve the outcomes in chronic heart failure.
Abnormalities in the genetic architecture of CVD have been extensively documented; however, their genetic etiologies remain largely elusive (Heimlich and Bick, 2022; Yu et al., 2023; Qiao et al., 2025). Addressing this critical knowledge gap, two original research papers featured in this Research Topic delve into the underlying genetic mechanisms driving these conditions. Lu et al. identified a novel frameshift mutation, c.2517_2518insCA, in the LDLR gene within a Chinese family affected by familial hypercholesterolemia (FH), thereby enhancing the understanding of phenotype-genotype correlations associated with LDLR mutations in FH. The proband achieved effective lipid control and a favorable prognosis through personalized pharmacotherapy, including statins, ezetimibe, and PCSK9 inhibitors. Their study highlights the critical importance of genetic testing in the diagnosis and clinical management of FH. Furthermore, Wang et al. demonstrated that fetuses with cardiac malformations accompanied by structural extracardiac anomalies exhibit the highest incidence of chromosomal aberrations, compared to those with simple or complex cardiac malformations, or cardiac malformations combined with soft markers. Their study advocated that the integration of karyotyping and chromosomal microarray analysis be considered the preferred approach for comprehensive cytogenetic evaluation, whereas isolated simple malformations or those accompanied by soft markers might warrant case-by-case evaluation, allowing for tailored diagnostic strategies based on clinical context.
Furthermore, the study by Zu et al. explored sex-specific alterations in the salivary microbiome of patients with Parkinson’s disease. Utilizing 16S rRNA sequencing, they identified distinct taxonomic patterns: female patients exhibited an increase in Prevotella and Veillonella but a decrease in Akkermansia, while male patients displayed a TM7-skewed profile characterized by an abundance of Candidatus Saccharimonas and a reduction in Haemophilus. These sex-specific microbial changes correlated with the severity of both motor and non-motor symptoms, suggesting that salivary biomarkers could offer significant potential for enhancing precision medicine approaches.
In conclusion, this Research Topic provides a comprehensive and compelling update on the rapidly evolving landscape of genetic and epigenetic mechanisms underlying cardiovascular and neurological diseases. The findings not only bridge the gap between basic molecular research and therapeutic applications but also offere a robust foundation for developing targeted interventions and personalized management strategies, advancing the shared goal of translating genomic and epigenomic insights into tangible improvements in patient care.
AUTHOR CONTRIBUTIONS
PZ: Conceptualization, Writing – original draft. LG: Conceptualization, Funding acquisition, Supervision, Writing – review and editing. C-BZ: Conceptualization, Writing – review and editing.
FUNDING
The author(s) declared that financial support was received for this work and/or its publication. This project was supported by grants from Key Medical Talents Training Project of Xuzhou (XWRCHT20220060).
CONFLICT OF INTEREST
The author(s) declared that this work was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
GENERATIVE AI STATEMENT
The author(s) declared that generative AI was not used in the creation of this manuscript.
Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.
REFERENCES
	Burns, J. C. (2024). The etiologies of Kawasaki disease. J. Clin. Invest. 134 (5), e176938. doi:10.1172/JCI176938

	Chizinga, M., and Fares, W. H. (2018). Chronic right heart failure: expanding prevalence and challenges in outpatient management. Heart. fail. Clin. 14 (3), 413–423. doi:10.1016/j.hfc.2018.03.007

	Gao, W. C., Wang, B. B., Yang, R. H., Ma, L., Wang, P., Ma, X., et al. (2026). ACSS2-mediated MYH9 crotonylation drives Zika virus-induced vascular smooth muscle cell phenotypic switching. Cell Rep. 45 (6), 117465. doi:10.1016/j.celrep.2026.117465

	Hartiala, J. A., Hilser, J. R., Biswas, S., Lusis, A. J., and Allayee, H. (2021). Gene-environment interactions for cardiovascular disease. Curr. Atheroscler. Rep. 23 (12), 75. doi:10.1007/s11883-021-00974-9

	Heidenreich, P. A., Bozkurt, B., Aguilar, D., Allen, L. A., Byun, J. J., Colvin, M. M., et al. (2022). 2022 AHA/ACC/HFSA guideline for the management of heart failure: a report of the American college of cardiology/american heart association joint committee on clinical practice guidelines. Circulation 145 (18), e895–e1032. doi:10.1161/CIR.0000000000001063

	Heimlich, J. B., and Bick, A. G. (2022). Somatic mutations in cardiovascular disease. Circ. Res. 130 (1), 149–161. doi:10.1161/CIRCRESAHA.121.319809

	Liu, T., Liu, X., Wang, C., Zheng, J., Shi, L., and Chen, Z. (2026). Global burden of pediatric pulmonary arterial hypertension, 1990-2021: a systematic analysis from the global burden of disease study 2021. Pediatr. Cardiol. 47 (5), 2170–2181. doi:10.1007/s00246-025-04009-x

	Pang, P. P., Liu, J. X., Su, W. B., Gao, W. C., Qiao, G. R., Yuan, J., et al. (2025). Modulation of abnormal vasoconstriction through 2-Hydroxyisobutyrylation of tropomyosin 3 Lys141: targeting histone deacetylase 3 as a key approach. JAHA 14 (1), e037400. doi:10.1161/JAHA.124.037400

	Qiao, J., Jiang, L., Cai, L., Chang, M., Wang, C., Zhao, R., et al. (2025). Shared genetic architecture contributes to risk of major cardiovascular diseases. Nat. Commun. 16 (1), 8368. doi:10.1038/s41467-025-62419-0

	Shi, Y., Zhang, H., Huang, S., Lin, Y., Wang, F., Luo, P., et al. (2022). Epigenetic regulation in cardiovascular disease: mechanisms and advances in clinical trials. Sig. Transduct. Target. Ther. 7 (1), 200. doi:10.1038/s41392-022-01055-2

	Tada, H., Fujino, N., Hayashi, K., Kawashiri, M. A., and Takamura, M. (2022). Human genetics and its impact on cardiovascular disease. J. Cardiol. 79 (2), 233–239. doi:10.1016/j.jjcc.2021.09.005

	Vaňková, L., Bufka, J., and Křížková, V. (2023). Pathophysiological and clinical point of view on Kawasaki disease and MIS-C. Pediatr. Neonatol. 64 (5), 495–504. doi:10.1016/j.pedneo.2023.05.002

	Wu, C., Wang, Z., Luo, Y., Sun, H., Li, R., Liu, W., et al. (2025). Global, regional, and national burden of pulmonary arterial hypertension from 1990 to 2021 and projection to 2050: a systematic analysis for the global burden of disease study 2021. PLOS One 20 (12), e0338335. doi:10.1371/journal.pone.0338335

	Yu, X., Tao, Y., Liu, X., Yu, F., Jiang, C., Xiao, Y., et al. (2023). The implication of chromosomal abnormalities in the surgical outcomes of Chinese pediatric patients with congenital heart disease. Front. Cardiovasc. Med. 10, 1164577. doi:10.3389/fcvm.2023.1164577


Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
Copyright © 2026 Zhang, Gou and Zheng. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/xhtml/nav.xhtml
Table of Contents

		Cover

		Editorial: Epigenetic and genetic mechanisms underlying cardiovascular diseases and neurodevelopmental disorders, volume II		AUTHOR CONTRIBUTIONS

		FUNDING

		CONFLICT OF INTEREST

		GENERATIVE AI STATEMENT

		REFERENCES









OPS/images/cover.jpg
, frontiers
in Molecular Biosciences










OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
, frontiers
in Molecular Biosciences





