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Supplementary Materials 

 

Supplementary Figure Legends 

Figure S1. DNA methylation alterations can be detected in urine sediment samples 

from patients with bladder cancer. The DNA methylation status of HOXA9, SOX1, 

NPY, IRAK3, ZO2 and L1-MET was analyzed by pyrosequencing in urine sediments 

from bladder cancer patients (TU) and in control urine sediments from age-matched 

cancer-free individuals (CU). Paired t-test was performed. **p<0.01; ***p< 0.001. 

 

Figure S2. Spearman correlation of DNA methylation levels of each marker in urine 

sediment samples of TURBT patients. The DNA methylation status of HOXA9, SOX1, 

NPY, IRAK3, ZO2 and L1-MET was analyzed in 368 urine sediment samples.   

 

Figure S3. Receiver operating characteristic (ROC) curves of the three-marker 

signature in detecting tumor recurrence. A, The AUC (area under the curve) for the 

(complete) training data set is 0.98 (95% CI = 0.95 to 0.99). B, The AUC from evaluating 

the scores on the collection of independent validation subsets from 5-fold cross- 

validation is 0.90 (95% CI = 0.86 to 0.92). C, This three-marker model was validated in a 

separate urine sediment samples that included urine sediments from recurrence-free 

patients before the last follow-up visit (CU) and urine sediments of patients with known 

urothelial carcinoma (TU) with the AUC of 0.95 (95% CI = 0.90 to 1.00).  

 



 2

Figure S4.  Three DNA methylation markers help predict the risk of recurrence of 

bladder tumors in urine sediments. A and B, Percentage of urine sediments that had 

positive scores (DNA methylation score calculated to be higher than cutoff values) in the 

period before recurrence for recurrence-free patients (N=189) and for patients who 

ultimately had recurrence (N=65) (A), and at anytime for recurrence-free patients (N=189) 

and for recurrence patients (N=103) (B), and the comparison with cytology and 

cystoscopy reports at the same visits to the clinic. Pie charts summarize all samples in the 

period before recurrence (A), or at anytime (B). Sample-level charts report the percentage 

of samples from recurrence-free patients in DNA methylation negative samples (Negative 

Predictive Fraction, NPF) and the percentage of samples from patients with recurrence in 

DNA methylation positive samples (Positive Predictive Fraction, PPF). Also reported are 

the cytological and cystoscopic performances in these same groups of samples. 

 

Supplementary Table Legends 

Table S1. DNA methylation status in urine sediment samples of TURBT patients at 

the time of first recurrence and the last follow-up visit of no recurrence patients. P 

value was calculated by the paired t-test. 

 

Table S2.  Primer sequences used in pyrosequencing. 

 

Table S3. Association between the score from the three-marker signature and the 

primary bladder tumor pathological characteristics of 90 TURBT patients.  
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Table S4. Association between the score from the three-marker signature and the 

recurrent bladder tumor pathological characteristics of 34 recurrence patients.  

 


