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The gene body methylation of ONECUT2 is strongly correlated with its expression 
level and the patient’s prostate tumor stage. Further, we find that it is a potential 
biomarker for prostate cancer diagnosis. In the future, our research lab plans to 
investigate in potential markers in liquid biopsies and a potential drug treatment of 
prostate cancer through the demethylation of the ONECUT2 gene. 

In the US, prostate cancer is the second leading cause of cancer-related deaths 
amongst men.[1]  Despite significant advancements in treatment, cancer tumors may, 
nonetheless, develop resistance to common treatments such as neuroendocrine 
drugs or castration in later stages of the disease, so detecting prostate cancer at its 
earliest stages is critical. Currently, preventative screening consists of tests for 
prostate-specific antigen (PSA) levels in the patient’s blood, yet there exists a 
exceptionally high false-positive rate of 46.6%, leading to unnecessary biopsies and 
treatment.[2]  

Our research lab proposes the use of ONECUT2 gene methylation as a 
biomarker for prostate cancer. Our research suggests a strong correlation between 
the gene body methylation of ONECUT2 gene and prostate cancer development. 
Additionally, our lab is working on a drug, utilizing a ONECUT2 gene demethylation 
agent to potentially cure prostate cancer.
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The ONECUT2 gene encodes a transcriptional factor that is associated with 
prostate cancer progression. We have shown that its gene body methylation is 
positively correlated with its expression and prostate cancer aggression.

ONECUT2

= methylated CpG site

Relationship between Cancer Stage and ONECUT2 Expression 

Relationship between ONECUT2 Expression and Gene Body Methylation

Relationship between Cancer Stage and Gene Body Methylation

Figure of a biopsy procedure for prostate cancer diagnosis
(A and B are used for testing DNA methylation, while the third needle is 

given to pathologists)

Compared to Screening

= unmethylated CpG site

T2    T3
T stage

T2  T3
T stage

T2  T3
T stage

Compared to Pathologist’s Results

Tumor Stages

Protein: One cut domain family 
member 2

 

Normal                                      Tumor

N
orm

al 

Tum
or 

Tum
or w

ith 

positive 

lym
ph nodes

https://pubmed.ncbi.nlm.nih.gov/31912902/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9818944/

