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1. Introduction 

The aim of this study was to investigate the prognostic role of methylation profile of 13 genes 
starting from oral brushing collected in a group of patients affected by oral squamous cell carcinoma 
(OSCC). To this purpose, we analyzed the relationship between the methylation profile of each gene 
and the appearance of a loco-regional relapse in a study sample of OSCC patients. We also 
calculated a unique prognostic score with the aim to predict survival of OSCC patients. 

2. Materials and Methods 

The study sample included 37 consecutive OSCC patients with a median follow-up period of 22 
months (range 1–59). 

Brushing cell collection was performed prior to any cancer treatment in the tumor mass. Two 
hundred forty-five CpG islands from a set of 13 previously described methylated genes in OSCC 
(ZAP70, KIF1A, LRRTM1, PARP15, FLI1, NTM, LINC0059, EPHX3, ITGA4, MIR193, GP1BB, 
MIR296, TERT) [1] were investigated by bisulfite-Target Next Generation Sequencing (NGS) using 
MiSEQ platform (Illumina, San Diego, CA, USA). 

Univariable Cox proportional hazards models were used to analyze the association between 
each of the CpG sites and survival. Then, a Cox proportional hazards lasso model was used to select 
the prognostic markers of the candidate CpG sites. Lastly, a cross-validated prognostic score was 
computed for each patient, based on individual values of methylation and non-zero regression 
coefficients. Kaplan-Meier estimates were calculated to compare the survivor functions of the two 
groups (High-risk of relapse group and low-risk of relapse group). Statistical significance of the 
log-rank test was set at 0.05. 

3. Results 

Nine out of 37 (24%) OSCC patients developed a secondary neoplastic manifestation during the 
follow-up period. Cox proportional hazards lasso model selected 5 CpG sites significantly related 
with appearance of a second neoplastic event (ZAP70-position1, FLI1-position3, FLI1-position4, 
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ITGA4-position4 and MIR193-position3). A prognostic score for each patient was calculated, and 
OSCC patients were divided based on risk of relapse (high and low risk): 8/18 high-risk group 
patients developed a local relapse with respect to 1/19 low-risk group patients, this difference being 
statistically significant (p < 0.001). 

4. Conclusions 

Our study showed that a prognostic score based on DNA methylation analysis might be a 
useful indicator in surgical decision making, even if a larger cohort of patients is necessary to 
confirm these preliminary data. 
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