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Abstract 
Prostate cancer (PCa), a leading cause of cancer-related mortality among men, demands an intricate understanding of its molecular landscape for 

improved diagnostics and treatment strategies. This study investigates the prevalence and clinical significance of Phosphatase and tensin homolog 

(PTEN) alterations in prostate cancer using data sourced from cBioportal. Analysing 10,998 samples across 26 prostate cancer studies, our 

findings reveal that PTEN alterations occur in 19% of patients, with deep deletion (PTEN HOMODELETED) being the most significant genetic 

alteration. Notably, Metastatic Prostate Adenocarcinoma exhibits the highest prevalence of PTEN mutations, while Prostate Adenocarcinoma 

Organoids show the least. Correlation analyses unveil associations between PTEN deep deletion and age, particularly within the 42-72 age range, 

as well as with Pelvic Radiation Disease Local Treatment at Diagnosis and primary Sample Type. Survival analysis indicates a significantly lower 

median overall survival in months (95% CI) for patients with PTEN alterations (96.00 months, 95% CI: 65.36 - 113.98) compared to unaltered 

cases (120.0 months, 95% CI: 115.05 - 160.00), highlighting the clinical relevance of PTEN in PCa and its correlation with disease progression 

and remission. The study concludes by discussing the potential implications of these findings, recognizing limitations, and emphasizing the 

critical need for targeted therapeutic strategies based on PTEN status in PCa management. 
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1. Introduction 

Prostate cancer stands as a formidable global health challenge, with 

its escalating incidence posing a substantial burden on healthcare 

systems worldwide [1-3]. As a leading cause of cancer-related 

mortality among men, there is an urgent imperative for an all-

encompassing comprehension of the molecular mechanisms 

orchestrating prostate cancer pathogenesis. Within this context, the 

tumour suppressor gene PTEN has emerged as a pivotal player, 

garnering attention for its recurrent alterations in various cancers, 

including PCa [4]. 

The imperative role of PTEN in maintaining genomic 

stability and regulating cell proliferation underscores its significance 

as a critical sentinel of cellular homeostasis. Encoded by the PTEN 

gene, its lipid phosphatase activity antagonizes the phosphoinositide 

3-kinase (PI3K) signalling pathway, exerting control over 

fundamental cellular processes such as growth, survival, and 

metabolism. Dysregulation of PTEN, through mutations, deletions, 

or other genetic alterations, has the potential to unleash unbridled 

cell growth, contributing to tumorigenesis [5-7]. 

Despite the growing acknowledgment of PTEN's pivotal 

role in cancer, its specific implications in PCa remain incompletely 

understood [8]. Variability in PTEN alterations across diverse cancer 

types underscores the necessity for dedicated investigations into the 

specific context of PCa. This study seeks to address this gap in 

knowledge by conducting a comprehensive analysis of PTEN 

alterations in PCa, leveraging the expansive dataset available on 

cBioportal. 

Building upon the established significance of PTEN in 

cancer, our hypothesis posits that PTEN alterations play a pivotal 

role in the molecular landscape of PCa. Specifically, we anticipate a 

notable prevalence of PTEN alterations, displaying distinct patterns 

across various subtypes of PCa. Additionally, we hypothesize that 

these PTEN alterations will correlate with specific clinical 

parameters, influencing factors such as patient age, treatment 

history, and survival outcomes. 

The aim of this study is twofold: first, to elucidate the query 

prevalence and patterns of PTEN alterations in PCa on available 

repository prostate cancer studies data on cBioportal, and second, to 

conduct an exploratory analysis to investigate the potential clinical 

implications of these alterations. Through a meticulous exploration 

of structural variants, mutation patterns, and copy number variations 

associated with PTEN, we aim to unravel the intricate molecular 

landscape of PCa. Furthermore, by correlating these genetic 

alterations with clinical parameters, our study seeks to provide a 

holistic understanding of the impact of PTEN alterations on the 

clinical trajectory of PCa. 

2. Methodology 

This study employed a rigorous methodology to investigate PTEN 

alterations in PCa using data sourced from cBioportal 

(https://www.cbioportal.org/). The overarching goal was to provide 
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a comprehensive analysis of the molecular landscape associated with 

PTEN in this context. The following steps outline the specific 

procedures undertaken: 

2.1. Data Collection: A curated dataset comprising 10,998 samples 

from 26 distinct PCa studies was obtained from cBioportal. This 

diverse dataset facilitated a thorough exploration of PTEN 

alterations across various cohorts. 

2.2. Data Extraction: The process of data extraction involved 

retrieving information on structural variants, mutation patterns, and 

copy number variations associated with PTEN. Using cBioportal's 

user-friendly interface, we navigated the available filters and 

parameters to specifically target PTEN-related data within the PCa 

datasets. 

2.3. Subgroup Stratification: To discern patterns and prevalences, 

the dataset was further stratified based on different subtypes of PCa. 

This subgroup analysis allowed for a nuanced understanding of how 

PTEN alterations vary across distinct clinical presentations. 

2.4. Correlation Analysis: Correlation analyses were conducted to 

explore potential relationships between PTEN alterations and 

specific clinical parameters. Parameters included patient age, 

treatment history, and survival outcomes. This involved utilizing 

statistical tools available within cBioportal to extract relevant 

correlations. 

2.5. Survival Analysis: Survival analyses were performed to assess 

the impact of PTEN alterations on patient outcomes. Kaplan-Meier 

survival plots were generated to visualize the differences in median 

survival times between patients with and without PTEN alterations. 

2.6. Data Validation: To ensure the robustness of our findings, the 

extracted data were cross-referenced with existing literature and 

validated against established knowledge regarding PTEN alterations 

in PCa. 

2.7. Ethical Considerations: This study adhered to ethical 

guidelines, respecting the privacy and confidentiality of patient data 

available on cBioportal. All data were anonymized, and the research 

protocol was approved by the relevant institutional review board. 

Overall, the methodology employed in this study combined 

advanced analytical techniques with ethical considerations to 

provide a comprehensive and reliable analysis of PTEN alterations 

in PCa, leveraging the extensive capabilities of the cBioportal 

platform. 

3. Results 

3.1. PTEN Alterations Overview 

A total combined study involving 10,998 samples from 26 prostate 

studies on cBioportal revealed that PTEN, as the queried gene, was 

altered in 19% of patients (2036 out of 10,579) and 19% of samples 

(2090 out of 10,998). Deep deletion (PTEN HOMODELETED) 

emerged as the most significantly reported genetic alteration for the 

queried gene, with Supplementary Figure 1 providing additional 

details. 

3.2. Cancer Type Summary 

Figure 1 presents a summary based on structural variant data, 

mutation data, and copy number variation data from the queried 

samples. PTEN mutation was most reported in Metastatic Prostate 

Adenocarcinoma and Metastatic Prostate Cancer, while its 

prevalence was least in Prostate Adenocarcinoma Organoids. 

3.3. PTEN Copy-Number Alterations Correlation 

Figure 2 illustrates a plot of PTEN copy-number alterations from 

GISTIC against Age at Diagnosis. The correlation of deep deletion 

with age is highlighted, occurring predominantly within the 42-72 

age range, and showing associations with Pelvic Radiation Disease 

Local Treatment at Diagnosis and primary Sample Type. 

3.4. Survival Analysis 

Figure 3 presents the results of the log-rank test for survival analysis. 

The altered group (604/199 median months, 95% CI: 96.00 (65.36 - 

113.98)) showed a statistically significant lower median survival 

time compared to the unaltered group (2209/407 median months, 

95% CI: 120.00 (115.05 - 160.00)). This underscores a lower 

survival rate in months for studies/patients that reported alterations 

in the queried PTEN gene. 

 
Figure 1: Summary of Prostate Cancer Types. 
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Figure 2: Plot of PTEN Copy-Number Alterations Correlation. 

 

Figure 3: Overall Survival Analysis 

4. Discussion 

The discussion of our findings delves into the multifaceted 

implications of PTEN alterations in PCa offering a nuanced 

interpretation of the comprehensive analysis conducted in this study. 

The integration of molecular insights with clinical correlates 

enriches our understanding of PTEN's role in disease progression, 

paving the way for potential clinical applications [9]. 

Our study revealed a significant prevalence of PTEN 

alterations in prostate cancer, with 19% of patients exhibiting 

variations in the PTEN gene. This prevalence underscores the 

relevance of PTEN in the molecular landscape of PCa. Moreover, 

our subgroup analysis uncovered distinct patterns across various 

subtypes of PCa, with Metastatic Prostate Adenocarcinoma 

displaying the highest prevalence of PTEN mutations. This insight 

contributes to our understanding of the heterogeneity of PTEN 

alterations and their potential association with different disease 

presentations [10]. 

Correlation analyses demonstrated noteworthy associations 

between PTEN alterations and specific clinical parameters. Notably, 

PTEN deep deletion exhibited a correlation with patient age, with a 

higher incidence observed within the age range of 42-72 years. 

Additionally, correlations with Pelvic Radiation Disease Local 

Treatment at Diagnosis and primary Sample Type were identified. 

These associations illuminate potential links between PTEN 
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alterations and clinical variables, offering avenues for further 

exploration and potential clinical stratification. 

Survival analysis provided compelling evidence of the 

clinical impact of PTEN alterations in PCa. Patients with PTEN 

alterations exhibited a significantly lower median survival time 

compared to those without alterations. This finding underscores the 

prognostic significance of PTEN in patient outcomes, emphasizing 

the need for vigilant monitoring and tailored therapeutic approaches 

for individuals with PTEN-altered PCa. 

The integration of molecular and clinical data has profound 

implications for the management of PCa. Identification of PTEN 

alterations can serve as a potential prognostic marker, aiding in risk 

stratification and treatment decision-making. Targeted therapeutic 

interventions, tailored to the specific molecular profile of PTEN-

altered cases, could enhance treatment efficacy and patient outcomes 
[10]. In comparing our study with existing research on PTEN 

alterations in prostate cancer, we acknowledge shared themes and 

findings with previous studies but distinguish ourselves through the 

utilization of a comprehensive dataset of 10,998 samples, a focused 

analysis on Metastatic Prostate Adenocarcinoma, methodological 

rigor in data extraction from cBioportal, and unique contributions to 

clinical relevance, survival analysis, and thoughtful future directions 
[11-15]. Collectively, these aspects represent a significant 

advancement in understanding PTEN alterations with practical 

implications in prostate cancer. 

Acknowledging the limitations of our study is crucial for a 

comprehensive interpretation. The retrospective nature of cBioportal 

data introduces inherent biases, and the observed correlations 

warrant validation in prospective clinical studies. Future research 

endeavours could explore additional genomic markers and expand 

the scope to elucidate the intricate interplay of multiple genetic 

alterations in PCa. 

6. Conclusion 

In conclusion, this study provides a detailed examination of PTEN 

alterations in PCa, elucidating their prevalence, patterns, and clinical 

implications. The integration of diverse datasets and correlation 

analyses enriches our understanding of the molecular landscape, 

offering potential avenues for personalized therapeutic 

interventions. The identified associations between PTEN alterations 

and clinical parameters underscore the translational potential of our 

findings, emphasizing the importance of continued research to refine 

risk stratification and treatment strategies in PCa. 
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