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Editorial on the Research Topic 


Epigenomic drivers of cancer disparities


Multiple non-biological and biological factors contribute to cancer health disparities, which are shaped by racism and social inequalities. Although environmental exposures, social stressors, and lifestyle are established risk factors for cancer, their contributions to racial disparities in cancer incidence, outcomes, and mortality remain unclear.

Epigenomic modifications bridge biological and social determinants of health, potentially influencing cancer development and progression. Advancements in multi-omics molecular profiling, tumor categorization, and early diagnosis have led to reduced cancer mortality. However, epigenomic profiling data from ethnically diverse populations are limited. This gap impedes a comprehensive understanding of tumor epigenomes in minority groups.

To address these limitations, this Research Topic compiles studies exploring the role of epigenomic deregulation in cancer disparities. Seven articles (four original research articles and three reviews) focusing on epigenomic deregulation in various cancer types were included in this Research Topic.

Wang et al. investigated ethnic disparities in the associations between gastric precancerous lesions (GPL) and lifestyle factors in Mongolian and Han Chinese populations. Analysis of 61,638 patients (11% of whom were Mongolians) revealed significant ethnic variations in the correlation between GPL and modifiable lifestyle factors. Notably, alcohol consumption and physical inactivity were strongly linked to GPL development in Mongolians, whereas smoking was strongly associated with GPL development in Han Chinese individuals. Insufficient consumption of vegetables and fruits increased the risk of GPL in Mongolians but not in Han Chinese. These findings align with previous research highlighting the impact of excessive alcohol consumption on gastrointestinal cancer risk among Mongolians (1, 2) and underscore the importance of addressing high-risk lifestyle factors to reduce the development of GLP and its progression to gastric cancer in Mongolians. The study also emphasizes the role of genetic variations induced by heavy alcohol intake in the formation of reactive oxygen species and the development of gastric cancer.

In a comprehensive examination of genomic characteristics across racial groups (White Americans, Black Americans, Asians, Native Americans, Native Hawaiians, Pacific Islanders, and Hispanics/Latinos), Shi et al. shed light on the molecular alterations that may underlie disparities in clinical management and outcomes among patients with lung adenocarcinoma. Analysis of samples from 6,238 patients revealed higher rates of insertions and deletions in Native Americans, variable alterations in actionable targets (e.g., EGFR, KRAS, ALK, RET, and ERBB2) among racial groups, and distinct copy number alterations (most frequently affecting amplifications at 5p15.33, 7p11.2, 12q15, and 14q13.3 and deletions at 3p24.1, 9p21.3 and 10q21.2) in each race. However, the lack of data on socioeconomic status (SES) in this study limited a more comprehensive correlation analysis.

Accumulating evidence supports the hypothesis that SES is associated with increased cancer risk and poor cancer outcomes through epigenetic mechanisms. Nonetheless, data on the association between adverse sociodemographic characteristics, tumor methylation, and mortality are limited (3). In an interesting study, Miller-Kleinhenz et al. investigated the association between structural racism (measured as contemporary redlining) and DNA methylation in breast tumors, demonstrating that epigenetic perturbations may mediate the impact of structural racism on breast cancer mortality. Contemporary redlining involves the systematic denial of mortgage loans based on location, affecting specific racial or socioeconomic groups (4). Along with other discriminatory housing practices contributing to segregation, redlining has been linked to structural financial inequities associated with poor breast cancer survival (5, 6). Analysis of data from 80 patients uncovered associations between redlining and changes in DNA methylation in breast tissue, affecting genes associated with tumorigenesis, inflammation, and immune function. The study also demonstrated an association between contemporary redlining and accelerated epigenetic aging, highlighting the potential prognostic implications of structural racism.

A study by Xu et al. underscores that age-specific epigenetic modifications may contribute to disparities in cancer outcomes among different age groups. Epigenome-wide gene-age interaction analysis in patients with oral squamous cell carcinoma demonstrated reversed effects of MORN1 DNA methylation on survival between young and older patients. Specifically, MORN1 hypomethylation was associated with favorable survival in older patients, but poor survival in young patients. The authors explored the potential functions of MORN1 and found that it was involved in several immune-related pathways. The authors also developed a prognostic model incorporating the MORN1-age interaction and clinical information, which showed better accuracy than the model with only clinical variables.

The association between epigenetics and age was also explored by Valencia et al. The authors demonstrated that DNA methylation-based accelerated age, as captured by epigenetic clocks, was associated with breast cancer risk. This finding underscores the importance of considering epigenetic age as a contributing factor to disparities in breast cancer incidence and outcomes. However, the lack of data on social aspects, epidemiological risk factors, and ancestrally diverse populations makes it challenging to discern the interactions between race, social environment, and methylation patterns as drivers of breast cancer disparities.

Waseem et al. showed that miR-99b-5p contributes to the aggressiveness of prostate cancer in African American patients. The authors proposed that downregulation or deletion of miR-99b-5p leads to upregulation of mTOR, androgen receptor (AR), and AR coactivator SMARCD1. This cascade promotes metabolic reprogramming, potentially driving the aggressiveness of prostate cancer and its progression to castration-resistant prostate cancer. Conversely, overexpression of miR-99b-5p inhibits this cascade, inducing metabolic signaling that suppresses cell proliferation and enhances apoptosis. Moreover, overexpression of miR-99b-5p renders prostate cancer cells more sensitive to the AR antagonist enzalutamide, suggesting a potential novel strategy for treating prostate cancer in African American patients.

Finally, Hao et al. reviewed the role of epitranscriptomics in the development, maintenance, and function of cancer stem cells, which are potent drivers of tumorigenesis and therapeutic resistance. RNA modifications may contribute to disparities in cancer development and outcomes by differentially regulating the development and function of cancer stem cells.

Collectively, these studies underscore the complex interplay between genetics, epigenetics, and socio-environmental factors in cancer health disparities. Comprehensive profiling and characterization of tumor epigenomes in ethnically diverse populations is needed to better understand the multifaceted determinants of cancer health disparities and bridge the racial gap in cancer mortality through development of targeted therapies for minority populations.




Author contributions

LRC: Writing – original draft, Writing – review & editing. RE: Writing – review & editing. RA: Writing – review & editing.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Griswold, MG, Fullman, N, Hawley, C, Arian, N, Zimsen, SRM, Tymeson, HD, et al. Alcohol use and burden for 195 countries and territories 1990-2016: a systematic analysis for the Global Burden of Disease Study 2016. Lancet. (2018) 392:1015–35. doi: 10.1016/S0140-6736(18)31310-2

2. Morgan, E, Arnold, M, Camargo, MC, Gini, A, Kunzmann, AT, Matsuda, T, et al. The current and future incidence and mortality of gastric cancer in 185 countries 2020-40: A population-based modelling study. EClinicalMedicine. (2022) 47:101404. doi: 10.1016/j.eclinm.2022.101404

3. Ward-Caviness, CK, Pu, S, Martin, CL, Galea, S, Uddin, M, Wildman, DE, et al. Epigenetic predictors of all-cause mortality are associated with objective measures of neighborhood disadvantage in an urban population. Clin Epigenet. (2020) 12:44. doi: 10.1186/s13148-020-00830-8

4. Locke, DH, Hall, B, Grove, JM, Pickett, STA, Ogden, LA, Aoki, C, et al. O´Neil-Dunne JPM. Residential housing segregation and urban tree canopy in 37 US Cities. npj Urban. Sustain. (2021) 1:15. doi: 10.1038/s42949-021-00022-0

5. Poulson, MR, Beaulieu-Jones, BR, Kenzik, KM, Dechert, TA, Ko, NY, Sachs, TE, et al. Residential racial segregation and disparities in breast cancer presentation, treatment, and survival. Ann Surg. (2021) 273:3–9. doi: 10.1097/SLA.0000000000004451

6. Goel, N, Westrick, AC, Bailey, ZD, Hernandez, A, Balise, RR, Goldfinger, E, et al. Structural racism and breast cancer-specific survival: impact of economic and racial residential segregation. Ann Surg. (2022) 275:776–83. doi: 10.1097/SLA.0000000000005375




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 © 2024 Cavalli, Ellsworth and Aneja. 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.


OEBPS/Images/fonc.2024.1387049_cover.jpg
& frontiers | Frontiers in Oncology

Editorial: Epigenomic drivers of cancer
disparities





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Editorial: Epigenomic drivers of cancer disparities

      

        		

          Author contributions

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





