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SUPPLEMENTARY MATERIALS

Supplementary Figure 1: Criteria for signature peptide selection in MRM prescreens of 122 BC tissue candidates. 
Signature peptide candidates were predicted by MRMPilot software and screened against BC cell lysate proteins using MIDAS workflow.



Supplementary Figure 2: An example of MS/MS spectrum confirmation by Mascot Daemon and Analyst software. (A) 
The ion score of the MS/MS spectrum in Mascot Daemon, and (B) co-elution of product ions in Analyst software, were further confirmed 
from the raw data of MRM Q3 signal and MS/MS spectrum. The intensity distributions of the top three product ions were further confirmed 
by MRM-MS.



Supplementary Figure 3: Selecting the best CE using the CE ramping mode in a QTRAP MS. The Q3 signal of (A) 
IGFBP7, (B) TSN, (C) ACOT7 and (D) VTN were triggered with different CEs, expressed as volts. Asterisks and blue squares, optimized 
CE values that generate the highest Q3 ion intensity. (E) The signal intensity of TSN (Q1/Q3: 582.84/475.26) at different CE values. 
Comparison of Q3 ion intensities generated using different CE values. The ramping process was performed twice using difference CE 
ranges to optimize CE value for the TSN peptide.



Supplementary Figure 4: Comparison of differences in CE between default and optimized value (ΔCE) for all optimized 
Q1/Q3 transitions. The average ΔCE was 2.09 ± 4.62 V.

Supplementary Figure 5: Correlation analysis between urinary HSPEL levels with urine (A) RBC and (B) WBC numbers in BC 
patients (n = 119).



Supplementary Table 1: The list of 130 protein biomarker candidates for MRM assay development and their secretory 
properties. See Supplementary_Table_1

Supplementary Table 2: Criteria of peptide selection for MRM assay development. See Supplementary_Table_2

Supplementary Table 3: The transition list of MRM assay of 122 bladder cancer associated tissue proteins. See 
Supplementary_Table_3

Supplementary Table 4: The CV values for quantifying 122 bladder cancer associated tissue proteins in clinical urine 
specimens. See Supplementary_Table_4

Supplementary Table 5: Quantitative results of 12 detectable bladder cancer associated tissue proteins by MRM 
assay in clinical urine specimens

Targets

Bladder cancer (n = 30)
v.s.

Hernia  
(n = 31)

Hematuria  
(n = 30)

Urinary tract 
infection  
(n = 28)

ACTB
Fold change 1.017 0.867 0.355 

p-value 0.983 0.409 0.007 

GAA
Fold change 0.426 0.807 1.520 

p-value 0.142 0.215 0.391 

HSP90AB1
Fold change 2.523 1.124 0.763 

p-value 0.159 0.981 0.225 

LAMP2
Fold change 0.445 0.402 0.969 

p-value 0.058 0.004 0.832 

RAB11B
Fold change 1.124 1.346 0.511 

p-value 0.918 0.383 0.489 

TPI1
Fold change 1.339 1.960 0.846 

p-value 0.873 0.401 0.987 

VTN
Fold change 0.410 0.751 0.783 

p-value 0.182 0.588 0.260 

DPP7
Fold change 0.595 0.835 1.172 

p-value 0.042 0.836 0.699 

ENO1
Fold change Cancer only 0.918 0.254 

p-value N/A 0.352 0.065 

IGFBP7
Fold change 0.621 1.694 3.507 

p-value 0.894 0.548 0.035 

RNASET2
Fold change 0.474 0.406 0.274 

p-value 0.001 <0.0001 <0.0001

SERPINA3
Fold change 1.013 0.689 0.556 

p-value 0.493 0.039 0.234 



Supplementary Table 6: Correlation results between urinary HSPE1 expression and clinicopathological characteristics 
of the bladder cancer patients by a Chi-squared test

Characteristics

Urinary HSPE1 Conc. (ng/ml)

Total number p valuesLow High

<0.074 g/mL  >0.074 ng/mL

Age 

≤65 years 16 47 63
0.960 

>65 years 15 45 60

Sex

Male 25 67 92
0.270 

Female 6 28 34

Histologic grade

Low grade 10 32 42
0.884 

High grade 21 63 84

TNM stage

Early stage 23 75 98
0.580 

Advanced stage 8 20 28

Hematuria

RBC<20 (cells/ul) 23 58 81
0.395 

RBC>20 (cells/ul) 8 30 38

Urinary tract infection

WBC<30 (cells/ul) 28 68 96
0.114 

WBC>30 (cells/ul) 3 20 23

Supplementary Table 7: The IHC scores of expressions of HSPE1 in clinical tissue slides of BC patients. See 
Supplementary_Table_7
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