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Editorial on the Research Topic

Prostate cancer genomics: Application at different stages of a
patient’s journey

Over the past decade, genetic testing in prostate cancer (PCa) has become
increasingly important, both in research and clinical application. Studies on potential
clinical indications have expanded across the entire disease spectrum, from risk
prediction in mutation carriers and patients with localized disease, to treatment
planning and selection in those with advanced disease stages. This Research Topic is
aimed at facilitating the exchange of scientific knowledge in PCa genomics and the
implementation of individualized management of PCa patients across different disease
stages, with the ultimate goal of optimizing patient care. This series includes four articles,
which cover the relationship between the PCa microenvironment and oncological
outcomes, and the broader role of genetic testing in PCa management.

To facilitate risk prediction and treatment selection, understanding the molecular
mechanisms associated with PCa progression is crucial. Epigenetic reprogramming through
dysregulated histone lysine methylation (HLM) is considered to accelerate the development
of PCa. In a comprehensive analysis of 91 HLM regulators acknowledged to influence PCa,
Quan et al. used bioinformatics and clinical tumor tissues to demonstrate that three HLM
regulators (EZH2, NSD2, and KMT5C) were consistently upregulated in advanced PCa
(Gleason score > 7, pathological T stage 3, and TP53 mutation). They also found that several
HLM phenotype-related genes were predictive of tumor aggressiveness, recurrence-free
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survival, and responses to novel therapies with immune
checkpoint inhibitors, which may provide a new therapeutic
opportunity for patients with advanced PCa. Another study
(Swami et al.) investigated the association between genomic
landscapes and responsiveness to poly (ADP-ribose) polymerase
(PARP) inhibitors, a recently approved therapy for BRCA-
mutated metastatic castration-resistant PCa. Their analysis of
co-segregating genes among men with advanced PCa who
harbored BRCA1 and/or BRCA2 alterations demonstrated that,
in contrast to BRCAI, BRCA2 had no significant associations with
any gene, which implies its status of main driver mutation and
thus higher sensitivity to PARP inhibition. These studies may
enhance the understanding of prognostic factors, optimize
treatment selection, and encourage further evaluation of the
tumor genomic microenvironment in patients with advanced PCa.

With the development of research on prognostic and
therapeutic biomarkers, the clinical value of genetic testing in
the management of PCa is increasingly recognized.
Representatives of the Hong Kong Urological Association and
the Hong Kong Society of Uro-Oncology established a set of
consensus statements (Chiu et al) to address the indications,
methods, and therapeutic implications of genetic testing in
patients with PCa across different disease stages, with the aim
of providing guidance to clinicians in Hong Kong, and possibly
across the Asia-Pacific region, regarding who and what to test for
in selected populations. While the methods and techniques of
genetic testing are ever-changing, analysis of circulating tumor
DNA (ctDNA) from blood plasma remains an emerging and
convenient approach, particularly when tumor tissue is not
readily available. Kwan et al. reviewed the current and
potential applications for ctDNA analysis in metastatic PCa,
which include prognosis prediction, treatment planning, and
characterization of treatment resistance. They also discussed the
possible limitations in interpreting ctDNA findings, particularly
false-negative results that occur with low tumor content, and the
approaches to optimize assay design, including correction for
clonal hematopoiesis of indeterminate potential and germline
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variants. With the advancement of assay technology and
accessibility, the role of genetic testing in the management of
PCa continues to evolve, potentially informing the
implementation of precision medicine initiatives and
treatment individualization.

Further research on PCa genomics is expected and
warranted. Molecular mechanisms of mutations and actionable
biomarkers in specific patient populations are among the fields
of clinical significance. Randomized trials and real-world studies
alike are eagerly awaited to provide insights on how novel
diagnostic, therapeutic, and management approaches based on
genetic informatics could improve clinical outcomes in patients
with both localized and advanced PCa.
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