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AIM: Liquid biopsy provides real-time monitoring of tumor evolution and response to

therapy through analysis of circulating tumor cells (CTCs) and plasma-circulating tumor DNA

(ctDNA). USP44 is a critical gene which plays an important role in cell proliferation, while its

accurate role in other cellular networks is still under research. DNA methylation of this gene

has been reported so far in primary tissues of colorectal and metastatic breast cancer. The

aim of this study was to evaluate USP44 promoter methylation in plasma cell-free DNA as a

novel biomarker in prostate cancer.

MATERIALS AND METHODS: The USP44 gene region was selected by using the database

TCGA Wanderer (http://maplab.cat/wanderer). We first developed a highly specific and

sensitive real-time MSP for USP44 promoter methylation. We then examined USP44

promoter methylation in plasma cfDNA samples from 32 patients with early stage prostate

cancer, 39 patients with metastatic prostate cancer and 10 healthy donors (HD). Whole blood

samples were collected into venous blood collection tubes using EDTA. In all samples cfDNA

was extracted and quality was checked by PIK3CA amplification. Only samples with positive

amplification for PIK3CA underwent SB-treatment using the EZ DNA Methylation Gold Kit

(ZYMO Research). The quality of SB-treated DNA was checked by a realtime PCR assay for

β-actin (ACTB). SB-converted DNA samples were stored at -70oC.

RESULTS: The developed real time MSP assay is highly specific since it can detect only

SB-treated USP44 methylated sequences. USP44 promoter methylation was not detected in

placental DNA and cfDNA isolated from 10 HD plasma samples, while MSP amplification was

observed only when SB-treated DNA, derived from the commercially available 100%

methylated DNA standard was used. USP44 promoter methylation in plasma cfDNA was

significantly associated with overall survival (OS) in metastatic prostate cancer (P=0.008).

CONCLUSIONS: We report for the first time that the detection of USP44 promoter

methylation in plasma cfDNA provides significant prognostic information in metastatic

prostate cancer. Additional studies, in a large cohort of patients are required to further



explore whether methylation of these genes could serve as potential prognostic biomarkers

in prostate cancer.


