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Systematic verification of bladder cancer-associated tissue
protein biomarker candidates in clinical urine specimens

SUPPLEMENTARY MATERIALS

Prediction of signature peptides by MRMPilot for MRM assay

I
130 candidates / 1459 peptides / 4440 transitions /
44 MRM-MS methods

To perform the MIDAS workflow using the
dimethylated peptide mixture of 3 BC cell lines

v

Signature peptides identified in cell lysate by Mascot Daemon?

Yes I No
89 candidates / 201 peptides Predicted peptides identified in iTRAQ-
| based BC tissue proteome
Mascot Daemon : ion score Yes I No
. y v
Analyst software : : :
e . 30 candidates / 11 candidates /
transition co-elution 28 tid 67 tid
MS/MS spectrum PDEPHIGES REpHcEs
| | v
Uniprot : unique peptide Uniprot : unique peptide Fail to develop
v ,} MRM assay
89 candidates / 30 candidates /
89 peptides 30 peptides
l |
v
119 candidates / 119 peptides
bladder cancer markers housekeeping-genes
NUMA CFHR || AcCTB TUBB

123 candidates / 123 peptides

SLC4A2 : high hydrophilicity

122 candidates / 122 peptides

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.
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Monoisotopic mass of neutral peptide Mr(calc):

1446.2606

Variable modifications:
N-term : Dimechyl:2H(4)13C(2) (N-term)

K12 : Dimethyl )18€C(2) (X)

Ions Score: 42 Expect: 0.002

Matches (Bold Red): 13/114 fragment ions using 31 most intense peaks

B Analyst software

Protein name : Alpha-2-macroglobulin-like protein 1
Q1 (m/z) : 724.44 (charge : 2*)

Gene name : A2ML1

Modification : Heavy dimethylation (+72 Da)

Peptide sequence : [13C,D,H,]-ELSTVQESFLVK[*3C,D,H,]
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* : Q3 transition was selected for MRM assay development.

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

Bladder cancer (n =30)

V.S.
Targets .
Hernia Hematuria U?:; ?tli:;laﬁ
(n=31) (n=30) (n=28)
Fold change 1.017 0.867 0.355
ACTB
p-value 0.983 0.409 0.007
Fold change 0.426 0.807 1.520
GAA
p-value 0.142 0.215 0.391
Fold change 2.523 1.124 0.763
HSP90ABI
p-value 0.159 0.981 0.225
Fold change 0.445 0.402 0.969
LAMP2
p-value 0.058 0.004 0.832
Fold change 1.124 1.346 0.511
RABI11B
p-value 0.918 0.383 0.489
— Fold change 1.339 1.960 0.846
p-value 0.873 0.401 0.987
Fold change 0.410 0.751 0.783
VTN
p-value 0.182 0.588 0.260
Fold change 0.595 0.835 1.172
DPP7
p-value 0.042 0.836 0.699
Fold change Cancer only 0.918 0.254
ENO1
p-value N/A 0.352 0.065
Fold change 0.621 1.694 3.507
IGFBP7
p-value 0.894 0.548 0.035
Fold change 0.474 0.406 0.274
RNASET2
p-value 0.001 <0.0001 <0.0001
Fold change 1.013 0.689 0.556
SERPINA3
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

Urinary HSPE1 Conc. (ng/ml)

Characteristics Low High Total number p values
<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
yele 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 ITHC scores of expressions of HSPE1 in clinical tissue slides of BC patients. See

Supplementary Table 7
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