Supplementary Methods

Literature Search

A systematic search was conducted in the PubMed and Embase databases up to February 2019.
Search terms used were: “(((Bladder cancer) OR urothelial carcinomas) AND methylation) AND urine”,
yielding 169 and 239 articles from PubMed and Embase, respectively; “((prostate cancer) AND
methylation) AND urine”, yielding 91 and 162 articles from PubMed and Embase, respectively;
“(((Upper urinary tract carcinoma) OR Upper urinary tract cancer) AND methylation) AND urine”,
yielding 9 and O articles from PubMed and Embase, respectively; and “(((Kidney cancer) OR Renal
cancer) AND methylation) AND urine”, yielding 40 and 22 articles from PubMed and Embase,
respectively.

Selection of Studies

One author (LKL) screened all published original articles appearing in the above searches for
eligibility. Studies using DNA methylation biomarkers for detection of bladder cancer, prostate
cancer, kidney cancer, or upper urinary tract cancer in urine were considered eligible. Studies were
excluded if they were not original research papers; used a language other than English; or did not
report biomarker performance in terms of sensitivity, specificity, or area under the curve (AUC); or
reported the performance of DNA methylation markers only in combination with other factors (such
as other DNA mutation markers and clinical data). Meeting the inclusion criteria were 57, 27, 2, and
5 articles for bladder cancer, prostate cancer, upper urinary tract cancer, and kidney cancer,
respectively.

Data Extraction

Two authors (LKL and CD) independently extracted data from the selected studies and
disagreements were discussed until agreement was reached. The data extracted from the articles were
obtained both from the primary article and supplementary data and included gene name, reference,
study year, number of cases and controls, testing or validation, source of urine, urine processing
method, first diagnosis or recurrence, analysis technique, sensitivity, and specificity.
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Supplementary Figure S1. Reported specificities of DNA-methylation biomarkers for detection of

primary bladder cancer. *, Inconsistent nomenclature among studies.
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Supplementary Figure S2. Reported specificities of DN A-methylation biomarkers for detection of prostate
cancer. ¥, Inconsistent nomenclature among studies.




Supplementary Table S1. Bladder cancer.

. Sample Control
Biomarker Pnun:::g:ec Da;:as Processi C;a;)e s flz';:) P:thol Populatio Method Sens. (%) Spec. (%) AUC Ref.
ng 24 n
Cis/ti LG/G HG/G PUNLM  Ove
> -
Ta s T1 >T2 Ta-T1 2 3 PG rall Overall
Mixed
) Traini Sedimen Ta-T2, . 20
TWIST1, NID2 Primary ng tation 48 121 LG, HG Ur'ologlc q-MSsP 88 94 10
Disease
Mixed
. Valida Sedimen Ta-T2, . 20
TWIST1, NID2 Primary tion tation 35 57 LG, HG Ur'ologm q-MSP 94 91 10
Disease
SOX1, IRAK3, L1- . .
MET (L1-MET Recurrent  11ani  Sedimen 29 54 TaTl,  TaTL LG, Pyrosequ 86 89 0.90 20
ng tation LG, HG HG encing 14
hypomethylated)
SOX1, IRAK3, L1- . .
MET (L1-MET Recurrent  'ohda  Sedimen 134 25 Ta-Tl, — Ta-TL LG, Pyrosequ 80 97 0.95 20
tion tation LG, HG HG encing 14
hypomethylated)
Mixed
. . urologic
) Traini Sedimen Ta-T4, . 79.3 20
EOMES Primary ng tation 58 20 LG, HG diseases qMSsP 1 90.00 0.906 16
and
healthy
Mixed
. . urologic
N Traini Sedimen Ta-T4, R 67.2 20
GDF15 Primary ng tation 58 920 LG, HG diseases qMSsP 4 67.78 0.711 16
and
healthy
Mixed
. . urologic
N Traini Sedimen Ta-T4, R 82.7 20
NID2 Primary ng tation 58 90 LG, HG diseases qMSsP 6 55.56 0.703 16
and
healthy
Mixed
. . urologic
) Traini Sedimen Ta-T4, . 50.0 20
PCDH17 Primary ng tation 58 90 LG, HG diseases qMSP 0 96.67 0.813 16
and
healthy
Mixed
. . urologic
) Traini Sedimen Ta-T4, . 91.3 20
POU4F2 Primary ng tation 58 20 LG, HG diseases qMSP 8 92.22 0.921 16
and
healthy
Mixed
. . urologic
N Traini Sedimen Ta-T4, R 86.2 20
TCF21 Primary ng tation 58 920 LG, HG diseases qMSsP 1 82.22 0.910 16
and
healthy
Mixed
. . urologic
. Traini Sedimen Ta-T4, . 91.3 20
ZNF154 Primary ng tation 58 90 LG, HG dlz?:es qMSP 3 7111 0.892 16

healthy




Mixed

L. . urologic
) Traini Sedimen Ta-T4, . 87.9 20
POU4F2, EOMES Primary ng tation 58 90 LG, HG diseases qMSP 3 91.11 0.930 16
and
healthy
Mixed
. . urologic
POU4F2, PCDH17 Primary Traini - Sedimen 5o 9% Ta s diceases qMSP N3 g3 0.923 20
ng tation LG, HG 8 16
and
healthy
Mixed
. . urologic
POU4F2, PCDH17, ) Traini Sedimen Ta-T4, R 91.3 20
GDF15 Primary ng tation 58 90 LG, HG dlzj‘a;es qMSsP 3 87.78 0.914 16
healthy
Mixed
. . urologic
) Valida Sedimen Ta-T4, . 86 92.5 88.8 20
POU4F2 Primary tion tation 72 92 LG, HG diseases qMSP 86.1 91.49 9 93.48 16
and
healthy
Mixed
. . urologic
POU4F2, EOMES Primary Valida  Sedimen 72 ) TaTh — fiseases qMSP ) 925 9167 9255 B8 ggoa 20
tion tation LG, HG 3 16
and
healthy
Mixed
. . urologic
POU4F2, PCDH17 Primary Valida  Sedimen 72 ) TaTd  iseases qMSP 86 925 861 9149 88 g5y 20
tion tation LG, HG 9 16
and
healthy
Mixed
. . urologic
POU4F2, PCDH17, . Valida Sedimen Ta-T4, . 97.2 20
GDF15 Primary tion tation 72 92 LG, HG dlz?:es qMSsP 92 96.25 97.22 93.62 5 75.00 16
healthy
Patients
Ta-T1 with
. . negative
. Filtration (NMIB 20
HS3ST2 Primary (11um) 167 105 0,16, cystf;scop qMSsP 82.0 21.20 16
HG (hematuri
a)
Patients
Ta-T1 with
. . negative
. Filtration (NMIB 20
SEPTIN9 Primary (11pm) 167 105 Q) LG, cyst(;scop qMSsP 90.4 67.6 [20] 16
HG (hematuri
a)
Patients
Ta-T1 with
. . negative
. Filtration (NMIB 20
SLIT2 Primary (11pm) 167 105 O, LG, cystoscop qMSsP 90.4 18.1 16
HG (hematuri

a)




Patients

TaTl with
. . negative
. Filtration (NMIB 20
HS35T2, SEPTIN9 Primary (11um) 167 105 0,16, cystoscop qMSsP 90.4 724 16
HG (hematuri
a)
Patients
TaTl with
. . negative
. Filtration (NMIB 20
HS35T2, SLIT2 Primary (11 um) 167 105 0,16, cystoscop qMSsP 90.4 34.3 16
HG Vo
(hematuri
a)
Patients
TaT1 with
. . negative
. Filtration (NMIB 20
SEPTINY, SLIT2 Primary (11 pm) 167 105 O, LG, cyst(;scop qMSP 91.0 714 16
HG (hematuri
a)
Patients
TaT1 with
. . negative 90
HS3ST2, SEPTINY, . Filtration (NMIB 90. 20
SLIT? Primary (11 pm) 167 105 Q) LG, cystoscop qMSP 5 100 100 (o:\e 89 100 90.4 752 16
HG (hematuri
a)
50
HS3ST2, SLIT2, Filtration Ta-T4, Ta-T4, LG, 89. 90. 20
SEPTIN9 Recurrent (11 um) 72 86 LG, HG HG qMSP 1 100 9 (o:)he 85.1 96 16
(;;3/ Patients
hemat ne\g:t}ilve
Primary/Rec Sedimen uria Ta-T1, 20
TWIST1, NID2 urrent tation and LG, HG Cystf;scop q-MSP 0.669 [63] 17
o
I\?I?/I/IOB (hematuri
Q A
CFTR, SALL3, Primar Traini  Sedimen m . Ta-T2, I:I‘lxeic Pyrosequ - 9062 84.6 8o 0874 20
TWISTI tmary ng tation LG HG 09 encing : : 8 : - 18
diseases 28]
CFTR, SALLS, Recurrent ~ Vonda  Sedimen 285 Ta-Tl Ta-Tl Pyrosequ 90.62 8831 89.6 3053 0741 20
TWIST1 tion tation encing 18
>T1,
Sedimen PUNL 20
p14ARF Primary tation 113 MP, Healthy MSP 57 27 18 48 24 32 17
grades
1-3
>T1,
. PUNL [19]
p16INK4a Primary Si:;‘;:“ 113 MP, Healthy MSP 13 13 9 17 12 12 fg
grades
1-3
Sedimen 211, 20
RASSF1A Primary tation 113 PUNL Healthy MSP 57 44 41 56 35 46 17

MP,




grades

1-3
>TI,
. PUNL
DAPK1 Primary Si:;’::;“ 113 MP, Healthy MSP 20 24 17 fg
grades
1-3
>TI,
. PUNL
APC Primary S‘::::‘zn 113 MP, Healthy MSP 23 35 46 ig
! grades
1-3
>TI,
PI4ARF, p16INK4A, , PUNL
RASSF1A, DAPK, Primary S‘:dtlT“en 113 MP, Healthy MSP 91 - ig
APC ation grades
1-3
Sedimen NI\Z/IIII?)BCC 692 20
RARB Primary X 2 17 " Healthy MSP LG+ 66.7 682 76.4
tation grades 02
HG)
1-3
Sedimen NI\Z/III;BCC 384 20
DAPK Primary X 2 17 " Healthy MSP LG+ 55.5 455 100
tation grades 02
HG)
1-3
Sedimen NI\Z/IIII?)BCC 538 20
E-cad Primary . 22 17 ! Healthy MSP (LG+ 66.7 59.1 100
tation grades 02
HG)
1-3
NMIBC
pl6 Primary Sedimen ) 17 MBC ey MSP 7.6 22 136 100 20
tation grades 02
1-3
NMIBC o1t
RAR, DAPK, E-cad, Primary Sedimen 2 17 MIBC, calthy MSP (LG+ 100 909 76.4 20
ple tation grades HG) 02
1-3
Mixed
Ta-T4, urologic
S i Primary 45 38 grades diseases MsP 87 100 20
PI4ARF 3 o 04
healthy
BCL2 Primary S‘:il;‘zn 37 20 Ta-T4  Healthy qMSP 64.9 NA gz
. Sedimen 20
TERT Primary tation 37 20 Ta-T4 Healthy qMSsP 51.4 NA 04
. Sedimen 20
DAPK Primary tation 37 20 Ta-T4 Healthy qMSsP 21.6 NA 04
. Sedimen 20
BCL2, TERT, DAPK Primary o 37 20 Ta-T4 Healthy qMSP 78.4 78.4 o
MIBC,
LAMA3 Primary Siili’;‘z“ 71 Nl\ﬁlgc MSP 39 NA gz
HG
) Sedimen MIBC, 20
LAMB3 Primary o 71 NMIBE MSP 19 NA o




/LG,

HG
MIBC,
. Sedimen NMIBC 20
LAMC2 Primary tation 71 1G, MSP 15 NA 04
HG
MIBC,
LAMA3, LAMB3, ) Sedimen NMIBC 20
LAMC? Primary tation 71 LG, MSP 49 NA 04
HG
MIBC,
SFRP-1 Primary Sedimen 24 20  NMIBC lihy MSP 90 35.7 63.6 75 20 58.3 95 20
tation , grades 06
13
MIBC,
SFRP-2 Primary Sedimen 24 20  NMBClihy MSP 90 57.1 81.8 625 60 708 90 20
tation , grades 06
13
MIBC,
SFRP-4 Primary Sedimen 24 20  NMIBC lihy MSP 70 29 545 625 40 542 90 20
tation , grades 06
13
MIBC,
SFRP-5 Primary Sedimen 24 20  NMIBC lihy MSP 90 643 81.8 75 60 75.0 95 6] 2
tation , grades 06
13
MIBC,
Wif-1 Primary Sedimen 24 20  NMIBC lihy MSP 70 35.7 455 625 40 58.3 95 20
tation , grades 06
13
MIBC,
Dkk-3 Primary Sedimen 24 20  NMBClihy MSP 90 35.7 63.6 75 20 50.0 95 20
tation , grades 06
13
MIBC,
SFRP1, SFRP-2, i Sedimen NMIBC 20
SFRP-4, sFRP-5,Wif-1, Primary ! 24 20 Healthy MSP 833 452 652 68.8 333 611 933 0.763
tation , grades 06
Dkk-3 o
Mixed
_ Ta-T4, :
CDKN2A Primary Sedimen 5 69 grades  Urolosic qMSP 45 NA 20
tation 1-3 diseases, 06
hematuria
Mixed
_ Ta-T4, :
ARF Primary Sedimen 5 69 grades  Urolosic qMSP 28 NA 20
tation 1-3 diseases, 06
hematuria
Mixed
. Sedimen Ta-T4, urologic [66] 20
MGMT Primary . 175 69 grades . qMsP 35 NA
tation 1-3 diseases, 06
hematuria
Mixed
_ Ta-T4, :
GSTP1 Primary Sedimen 5 69 grades  Urolosic qMSP 43 NA 20
tation 1-3 diseases, 06
hematuria
Ta-T4
CDKN2A, ARF, . Sedimen ! Mixed 20
MGMT, GSTP1 Primary tation 175 69 grades urologic qMSsP 85 75 69 100 06

1-3




diseases,

hematuria
= e
RASSF1A, E-cad, APC Primary Si::;:“ 35 y()jg, Ta-T4 urinary qMSP 69 60 32
Y)=34 tract
symptoms
(>70 ? S:Ei::r
RASSF1A Primary S::gzz“ 35 y():i’g/ Ta-T4 urinary qMSP 51 57/74 Sg
Y)-34 tract
symptoms
e e
E-cad Primary Siilirzzn 35 y():zg/ Ta-T4 urinary qMSsP 31 49/62 52
Y)=34 tract
symptoms
e e
RAR-B Primary Si:tl;‘z“ 35 y():zg/ Ta-T4 urinary qMSP 3 100/100 gg
Y)=34 tract
symptoms
o0 sorlower
pl4 Primary Si::;:“ 35 y():zg/ Ta-T4 urinary qMSP 0 100/100 [67] 32
Y)=34 tract
symptoms
(>70 ? S:Ei::r
plé Primary S::tlirzreln 35 y():zg/ Ta-T4 urinary qMSsP 0 100/100 52
Y)=34 tract
symptoms
e7o sorlower
DAPK Primary S‘::tl;‘z“ 35 y()jg/ Ta-T4 urinary qMSP 6 97/94 gg
Y)=34 tract
symptoms
e70 sorlower
. Sedimen y)=35/ . 20
GSTP1 Primary . 35 Ta-T4 urinary qMsP 3 100/100
tation (<40 tract 06
Y)=34
symptoms
(>70 ? S:Ei::r
APC Primary Si::;‘:;“ 35 y():zg/ Ta-T4 urinary qMSP 40 80/88 32
Y)=34 tract
symptoms
Ta-T4, Mixed 96.3
HOXA9, PCDH17, . Sedimen Total= LG, HG urologic 85. (CIS+ 20
POU4F2, ONECUT2 Primary tation 111 PUNL  diseases, qMmSsP 5 T1- oL5 88.4 333 905 732 0871 18
MP hematuria T4)
Ta-T4, Mixed 1221
. Sedimen Total= LG, HG urologic 20
HOXA9 Primary tation 111 PUNL  diseases, qMmSsP 50.9 931 18
MP hematuria
N Sedimen Total= Ta-T4, Mixed 20
PCDH17 Primary tation 111 LG, HG urologic qMSsP 47.2 79.3 18




PUNL diseases,
MP hematuria
Ta-T4, Mixed
N Sedimen Total= LG, HG urologic 20
POU4F2 Primary tation 11 PUNL diseases, qMSsP 77.4 79.3 18
MP hematuria
Ta-T4, Mixed
N Sedimen Total= LG, HG urologic 20
ONECUT2 Primary tation 11 PUNL diseases, qMSsP 56.6 91.4 18
MP hematuria
CDH1 Primary S‘::gzzn 48 35 LTSSG Healthy MSP 615 68.8 667 67.4 93.9 ig
pI4ARF Primary Si:;’:i“ 48 35 LTGaLSG Healthy MSP 769 68.8 75 721 63.6 [68] fg
CDH1, p14ARF Primary S‘::gzzn 48 35 LTSSG Healthy MSP 833 86.0 97.0 ig
Mixed
. urologic
) Sedimen Ta-T4, . 20
ABCCé6 Primary tation 109 256 LG, HG dxseas.es, MSP 52 53 0.527 18
negative
findings
Mixed
. urologic
. Sedimen Ta-T4, . 20
BRCA1 Primary tation 109 256 LG, HG dlseas.es, MSP 33 58 0.453 18
negative
findings
Mixed
. urologic
N Sedimen Ta-T4, N 20
GDF15 Primary tation 109 256 LG, HG dlseas.es, MSP 81 10 0.452 18
negative
findings
Mixed
. urologic
. Sedimen Ta-T4, ) 20
HSPA2 Primary tation 109 256 LG, HG dxseas.es, MSP 73 36 0.548 18
negative
findings
69
Mixed 1691
. urologic
) Sedimen Ta-T4, . 20
RASSF1A Primary tation 109 256 LG, HG dxseas.es, MSP 51 81 0.624 18
negative
findings
Mixed
. urologic
N Sedimen Ta-T4, . 20
SALL3 Primary tation 109 256 LG, HG dlseas.es, MSP 28 86 0.540 18
negative
findings
Mixed
. urologic
N Sedimen Ta-T4, N 20
THBS1 Primary tation 109 256 LG, HG dlseas.es, MSP 84 25 0.546 18
negative
findings
Mixed
. urologic
) Sedimen Ta-T4, . 20
TMEFF2 Primary tation 109 256 LG, HG dxseas.es, MSP 68 40 0.539 18
negative

findings




Mixed

. urologic
CDH1 Primary S‘::gzzn 109 256 LTSELG diseases, MSP 13 98 0.555 ig
negative
findings
Mixed
. urologic
VIM Primary Si:tli’;‘z“ 109 256 LTSE*G diseases, MSP 70 61 0.654 fg
negative
findings
Mixed
. urologic
VIM, RASSF1A Primary Si:;’:i“ 109 256 LTGa'E’G diseases, MSP 73 63 0.718 fg
. negative
findings
Mixed
. urologic
VIMS;’;SI?J_HA’ Primary S‘::g:zn 109 256 LTGE"EG diseases, MSP 45 91 0.746 ig
negative
findings
Mixed
. urologic
ggﬁl ?"‘Tij;‘gz Primary S‘::g;‘z“ 109 256 LT(; EG i:;::;se MSP 82 53 0.760 ig
findings
) Sedimen Ta-T4, Health 20
RBBPS Primary tion 2 0o ShG oy MSP 50 100 8
Mixed
. urologic [70]
RBBPS Primary Sedimen 52 51 Ta-T4, diseasis, Pyrosequ 519 90.9 0.730 20
tation LG, HG . encing 18
disease
free
Ta-T4, Mac1josco
ic
Filtration LG, hen?aturia 58. 93. 20
ONECUT2 Primary 8um 99 376 HG, o qMSsP 7 100 9 923 77.8 93.9 16
PUNL ma{ignanc
MP
y
Ta-T4, Mac1josco
ic
Filtration LG, herrfaturia 69. 81. 20
VIM Primary 8um 99 376 HG, o qMSP 6 71.4 3 84.6 75.8 95.7 16
PUNL i’
MP mah;g’nanc
Ta-T4, Macr'osco (23]
ic
Filtration LG, hen?aturia 47. 84. 20
SALL3 Primary 8um 99 376 HG, o qMSsP s 85.7 s 84.6 67.7 96.5 16
PUNL ma{ignanc
MP
y
Ta-T4, Macizsco
Filtration LG, herrfaturia 54. 78. 20
CCNA1 Primary 8um 99 376 HG, o qMSP 3 71.4 3 76.9 66.7 96.5 16
PUNL ’
MP malignanc

Y




Macrosco

Ta-T4, i
LG plC
BCL2 Primary Fﬂ;ra::m 99 376 HG, hem‘:auna qMSP 5;1' 714 6; © 692 626 979 ig
H PUNL .
MP mal 1gnanc
y
Ta-T4, Mac1iosc0
LG pic
EOMES Primary Fﬂ;ra;"n 99 376 HG, hemit““a qMSP 319' 429 62' 30.8 455 9.8 fg
! PUNL ma{i Eanc
MP 8
y
Ta-T4, Mam:osco
ONECUT2, VIM, Filtrati LG, N p‘f ) 2
SALL3, CCNAT1, Primary ! sranl“’“ 99 376 HG, emi:“a qMsP 89.9 88.6 6
BCL2, EOMES M PUNL %
MP &
y
Sedimen TaTs, ~ Noncance 20
IRF8 Primary tation 26 19 LG, HG T, r}qt qMSsP 50 68.8 61.5 94.7 15
specified
. Noncance
SFRP1 Primary S‘::tl;‘z“ 26 19 LT(;"E’G 1, not qMSP 60 438 50 947 ig
! specified
. Noncance
ZNF671 Primary S‘::gzzn 26 19 LTGE’"E’G 1, ot qMSP 40 688 577 895 ig
! specified
. Noncance
IRFS, SFRP1 Primary Si::;:“ 26 19 LTGa'E’G 1, not qMSP 90 875 88.4 895 fg
! specified
. Noncance
ZNF671, IRF§ Primary Si:tl;‘z“ 2 19 LTS'E*’G 1, not qMSP 60 94.1 80.8 842 [12] fg
! specified
. Noncance
ZNF671, SERP1 Primary S‘::tl;‘zn 26 19 LT(;"EL’G 1, ot qMSP 80 875 84.6 895 ig
! specified
. Noncance
ZNF671, SERP1, IRFS Primary S‘::tlimzn 2 19 LTGE’"E’G 1, not qMSP 90 100 96.2 84.2 ig
© ! specified
. . Noncance
ZNF671 Primary Traini  Sedimen 69 28 TaT4, T, ot qMSP 45 40 o) 928 20
ng tation LG, HG e 15
specified
Noncance
N Valida Sedimen Ta-T4, 20
ZNF671 Primary tion tation 33 28 LG, HG T, r}gt qMSsP 33 52 48 89 15
specified
) 20
BCL2 Primary qMSP NA NA 15
Ta-T2, Mixed
. . LG, urologic
EOMES Primary F‘lga:’n 33 26 HG, diseases, qMSP 29 NA fg
(Bpm) PUNL negative [14]
MP findings
Ta-T2, Mixed
R LG, urologic
VIM Primary Fl([;ra:;“ 33 2 HG, diseases, qMSP 81 NA ig
H PUNL negative
MP findings




Ta-T2, Mixed
R LG, urologic
SALL3 Primary Fl([;ra:;“ 33 2 HG, diseases, qMSP NA NA ig
H PUNL negative
MP findings
Ta-T2, Mixed
R LG, urologic
CCNAT Primary F‘(léra:)’n 33 26 HG, diseases, qMSP NA NA fg
H PUNL negative
MP findings
Ta-T2, Mixed
. . LG, urologic
HOXA9 Primary F‘(lérai‘)’n 33 26 HG, diseases, qMSP 74 NA fg
M PUNL negative
MP findings
Ta-T2, Mixed
BCL2, EOMES, VIM, Filtration LG, urologic 20
SALL3, CCNAI, Primary Sum 33 26 HG, diseases, qMSsP 94 NA 15
HOXA9, POU4F2 Bum) PUNL negative
MP findings
22 Ta-T1 Negative 20
TWIST1, NID2 Primary NA (25% LG Hé f'n(‘c;ﬁn N qMSsP 75 86 0.656 [71] 15
BC) i nding
38.1, 03
Normal Invas .
Sedimen Stage controls, ive Noniny 20
CCND2 Primary . 148 56 1-3, g qMSP asive 34.6 125 25.6 100
tation not (stag 14
LG, HG L (stage
specified e2, 1)
3)
694 56.3
Normal Invas .
Sedimen Stage controls, ive Noniny 20
CCNA1 Primary . 73 60 1-3, § qMSP asive 67.3 50 68.4 83.4 [72]
tation not (stag 14
LG, HG . (stage
specified e2, 1)
3)
728 53.1
Normal Invas )
Sedimen Stage controls, ive Noniny 20
CALCA Primary . 148 56 1-3, ! qMSP asive 75.2 33.3 63.5 715
tation not (stag 14
LG, HG L (stage
specified e2, 1)
3)
VGF Primary S‘::tl;‘zn 20 20 qMSP 40 95 73] iz
75
(LG
CCNA1, EOMES, Sedimen Ta) 20
HOXA9, POU4F2, Primary tation 189 >Ta qMSP 77 92 90 89 80 [46] 14
SALL3, VIM2, BCL2 (H
G
Ta)
84
(LG
CCNA1, EOMES, Filtered Ta) 2
HOXA9, POU4F2, Primary cells 187 qMSP 81 96 93 95 87 [46] 14
SALL3, VIM2, BCL2 (8pum) (H
G

Ta)




TWISTI, NID2 Primary Si:tli‘;‘:;“ 24 87 38 86 071 [74] fz
Hematuri
R >Ta, a with
OTX Primary Si::;:“ 54 115 grade  nonmalig (S?\I%S;)E) 0.69 fg
1-3 nant
causes
Hematuri
. >Ta, a with
ONECUT Primary S‘::gzzn 54 115 grade  nonmalig (S‘ll\ll\ij;)E) 0.78 ig
1-3 nant
causes
Hematuri
. >Ta, a with
OSR Primary S‘::tl;‘zn 54 115 grade  nonmalig (S‘ll\ll\fjng) 075  [75] ig
1-3 nant
causes
Hematuri
. >Ta, a with
SIM Primary Si:tl;‘z“ 54 115 grade  nonmalig (S‘}\II‘:IJS;)E) 0.60 fg
1-3 nant
causes
Hematuri
. >Ta, a with
MEIS Primary Si:;‘;:“ 54 115 grade  nonmalig (S?\I%S;)E) 071 fg
1-3 nant
causes
Recurre
nt Ta-
) Traini Sedimen BS- Fixed=9 20
OTX1 Primary g o 101 70 T2, Healthy o o 60 77 86 81 48 65 - 0.805 5
grade
1-3
Recurre
L. ) nt Ta- ) »
MEIST Primary T‘:m‘ S‘::tl;‘z“ 101 70 T2, Healthy 44 62 50 48 59 30 46 F"B‘f;’g 0.749 ig
8 grade ’
1-3
Recurre
L . nt Ta- .
ONECUT2 Primary Traini Sidtlf“e“ 101 70 2, Healthy 49 750 46 70 43 52 F"Bif’g 0.737 fg
ng ation grade o
1= [30]
Recurre
. . nt Ta- .
SIM2 Primary Tr:‘m Si:tli‘;‘:;“ 101 70 T2, Healthy 40 85 71 46 78 2 49 F"Bi;i’g 0.753 fg
8 grade ’
1-3
Recurre
L. ) nt Ta- ) »
FOXAT Primary Tr:“m S‘::tl;‘zn 101 70 T2, Healthy 33 62 43 43 59 4 38 F”:;f_g 0.659 ig
8 grade ’
1-3
Recurre
. . nt Ta- .
ZNF503 Primary Traini - Sedimen ), 70 2, Healthy 47 7 64 50 70 35 s TXed= g 2
ng tation grade 0% 13

1-3




Recurre

L. ) nt Ta- ) »
HOXA9 Primary Traini - Sedimen ) 70 T2, Healthy g AT e 20
ng tation 0% 13
grade
1-3
Recurre
Traini  Sedimen nt Ta- Fixed=9 20
OSR1 Primary . 101 70 T2, Healthy 44 o 0.705
ng tation 0% 13
grade
1-3
Recurre
OTX1, ONECUT? Traini  Sedimen nt Ta- Fixed=9 20
OSR1 Primary ng tation 101 70 T2, Healthy 68 0% 0.801 13
grade
1-3
Pre-tur,
NMIBC
OTX1, ONECUT2, Valida Sedimen , grade No Fixed=9 20
OSR1 Recurrent tion tation 95 40 1-3, recurrence 74 0% 0.864 13
(recurr
ence)
] T1-T4,
50X1 Primary Sedimen 73 18 grade  Healthy ~ YMOseq" 415 100 0.74 20
tation 1-3 encing 4 13
. T1-T4,
P2 Primary Sedimen 73 18 grade Healthy ~ FYrosedv 925 5605 0.79 20
tation 1-3 encing 4 13
. T1-T4,
MYOD Primary Sedimen 73 18 grade  Healthy ~ [Y7oSeq" 867 750 093 20
tation 13 encing 9 13
) T1-T4,
HOXA9_1 Primary Sedimen 73 18 grade  Healthy ~ [Y7OSeq" 862 g9 092 20
tation 1-3 encing 3 13
] T1-T4,
HOXA9_2 Primary Sedimen 73 18 grade  Healthy ~ [YMOSeq" 85 (s 0.81 20
tation 1-3 encing 7 13
. T1-T4,
VAMPS Primary Sedimen 73 18 grade Healthy ~ FYrosedv 970 40.0 0.72 20
(hypomethyated) tation 13 encing 6 13
. T1-T4,
CASPS Primary Sedimen 73 18 grade  Healthy ~ [V7oSeq" 6 gem 0.82 20
(hypomethyated) tation 13 encing 1 13
. T1-T4,
SPP1 Primary Sedimen 73 18 grade  Healthy ~ [V7OSeq" 85.9 75.0 079 2
(hypomethyated) tation 13 encing 4 13
SOX1, TJP2, MYOD,
HOXA9_1,
HOXA9_2, VAMPS, TaT4
CASPS8, SPP1, IFNG, . Sedimen g Pyrosequ 20
CAPG, HLADPAL, Primary tation 73 18 g;age Healthy encing 100 100 13
RIPK3 (positive when
six or more are
present)
Mixed
) Sedimen Ta-T3, . 20
TWIST1 Primary tation 24 15 LG, HG urologic MSP 87.5 93.3 13

diseases,




and
healthy

NID2

Primary

Sedimen
tation

24

15

Ta-T3,
LG, HG

Mixed
urologic
diseases,
and
healthy

Msp

95.8

100

20
13

TWIST1, NID2

Primary

Sedimen
tation

24

15

Ta-T3,
LG, HG

Mixed
urologic
diseases,
and
healthy

MSP

95.8

93.3

20
13

PRDM2

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MS-
MLPA

10.5

21.6

235

13.9

18.6

72

0.522

20
13

RUNX3

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MS-
MLPA

31.6

294

323

27.8

30

86

0.613

20
13

RARB

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MLPA

10.5

294

353

13.9

24.3

70

0.496

20
13

HLTF-1

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

Ms-
MLPA

0.0

15.7

20.6

2.8

11.4

80

0.453

20
13

HLTF-2

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MLPA

0.0

9.8

8.8

55

7.1

82

0.44

[76]

SCGB3A1-1

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MS-
MLPA

21.0

353

412

222

314

68

0.526

20
13

SCGB3A1-2

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MS-
MLPA

0.0

15.7

17.6

55

11.4

76

0.429

20
13

ID4-1

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MS-
MLPA

10.5

37.2

382

222

30

82

0.609

20
13

ID4-2

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MS-
MLPA

0.0

13.7

14.7

55

10

80

0.51

20
13




TWIST1

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MS-
MLPA

21.0

19.6

14.7

25.0

20

74

0.56

20
13

SFRP4-1

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MLPA

15.8

21.6

235

16.7

20

74

0.489

20
13

SFRP4-2

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MS-
MLPA

10.5

19.6

20.6

13.9

17.1

78

0.48

20
13

DLC1-1

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

Ms-
MLPA

10.5

17.6

17.6

13.9

15.7

74

0.511

20
13

DLC1-2

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MS-
MLPA

53

21.6

235

11.1

17.1

80

0.538

20
13

SFRP5-1

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MLPA

10.5

17.6

20.6

11.1

15.7

80

0.499

20
13

SFRP5-2

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MS-
MLPA

53

13.7

14.7

8.3

11.4

88

0.546

20
13

BNIP3

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

Ms-
MLPA

15.8

33.3

35.3

222

28.6

70

0.506

20
13

H2AFX-1

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MS-
MLPA

53

19.6

26.5

55

15.7

84

0.551

20
13

H2AFX-2

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MLPA

0.0

11.8

14.7

2.8

8.6

90

0.548

20
13

CCND2-1

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

Ms-
MLPA

21.0

255

20.6

25.0

243

82

0.589

20
13

CCND2-2

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic

MS-
MLPA

31.6

43.1

47.1

33.3

40

66

0.568

20
13




diseases,
and
healthy

CACNAIG

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

Ms-
MLPA

10.5

13.7

14.7

111

12.9

78

0.491

20
13

TGIF

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MS-
MLPA

53

17.6

20.6

8.3

14.3

76

0.416

20
13

BCL2

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MS-
MLPA

0.0

11.8

11.8

55

8.6

86

0.503

20
13

CACNA1A

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MS-
MLPA

46.1

15.7

14.7

13.9

14.3

82

0.562

20
13

TIMP3-1

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

Ms-
MLPA

53

11.8

14.7

55

10

84

0.511

20
13

TIMP3-2

Primary

Traini
ng

Sedimen
tation

70

50

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MLPA

10.5

13.7

14.7

11.1

12.9

80

0.481

20
13

PRDM2

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MS-
MLPA

423

284

239

38.9

32

714

0.565

20
13

RUNX3

Primary

Valida
tion

Sedimen
tation

28

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MS-
MLPA

46.1

33.8

26.1

46.3

37

82.1

0.655

20
13

RARB

Primary

Valida
tion

Sedimen
tation

28

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

Ms-
MLPA

19.2

14.8

17.4

14.8

16

85.7

0.521

20
13

HLTF-1

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MS-
MLPA

3.8

16.2

8.7

16.7

13

89.3

0.465

20
13

HLTF-2

Primary

Valida
tion

Sedimen
tation

28

>Ta,
LG, HG

Mixed
urologic
diseases,

MS-
MLPA

7.7

12.2

4.3

16.7

11

929

0.511

20
13




and
healthy

SCGB3A1-1

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MS-
MLPA

423

419

37

46.3

42

714

0.543

20
13

SCGB3A1-2

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

Ms-
MLPA

19.2

10.8

109

14.8

13

92.9

0.533

20
13

ID4-1

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MS-
MLPA

269

28.4

26.1

29.6

28

71.4

0.539

20
13

ID4-2

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MS-
MLPA

3.8

21.6

19.6

14.8

17

82.1

0.535

20
13

TWIST1

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MLPA

30.8

203

19.6

259

23

82.1

0.538

20
13

SFRP4-1

Primary

Valida
tion

Sedimen
tation

28

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

Ms-
MLPA

3.8

14.9

15.2

9.3

12

89.3

0.532

20
13

SFRP4-2

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MLPA

7.7

13.5

15.2

9.3

12

929

0.562

20
13

DLC1-1

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MS-
MLPA

30.8

18.9

19.6

24.1

22

82.1

0.533

20
13

DLC1-2

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MS-
MLPA

30.8

13.5

17.4

18.5

18

92.9

0.594

20
13

SFRP5-1

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MS-
MLPA

231

17.6

13

241

19

92.9

0.578

20
13

SFRP5-2

Primary

Valida
tion

Sedimen
tation

28

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MS-
MLPA

7.7

10.8

8.7

11.1

10

89.3

0.556

20
13




BNIP3

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MS-
MLPA

34.6

419

37

42.6

40

571

0.532

20
13

H2AFX-1

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MS-
MLPA

115

21.6

19.6

18.5

19

78.6

0.469

20
13

H2AFX-2

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MS-
MLPA

10.8

10.9

55

96.4

0.493

20
13

CCND2-1

Primary

Valida
tion

Sedimen
tation

28

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

Ms-
MLPA

15.4

27

19.6

27.8

24

92.9

0.598

20
13

CCND2-2

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MLPA

46.1

473

43.5

50

47

64.3

0.544

20
13

CACNAIG

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MS-
MLPA

7.7

203

13

20.4

17

929

0.608

20
13

TGIF

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MLPA

11.5

54

6.5

7.4

85.7

0.48

20
13

BCL2

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

Ms-
MLPA

3.8

12.2

8.7

111

10

89.3

0.508

20
13

CACNA1A

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,

and
healthy

MS-
MLPA

7.7

18.9

17.4

14.8

16

929

0.63

20
13

TIMP3-1

Primary

Valida
tion

Sedimen
tation

100

28

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

MS-
MLPA

3.8

14.9

13

11.1

12

929

0.546

20
13

TIMP3-2

Primary

Valida
tion

Sedimen
tation

28

>Ta,
LG, HG

Mixed
urologic
diseases,
and
healthy

Ms-
MLPA

14.9

13

9.3

11

89.3

0.544

20
13




Mixed 57
136 rologic 74 82 (grade
ul
Panel consisting of 41 Sedimen G1/G2 >Ta, . MS- 20
sequences Recurrent tation NMITB LG, HG diseases, MLPA 68 89 50 (grad (grad 1), 20 [31] 13
C and e2) e3) (grade
healthy 0)
Mixed
. urologic
BCL2, CDKN2A, ) Sedimen Ta-T3, . nested 61. 92. 80.9 20
NID2 Primary tation 42 22 LG, HG dls:j:les, MSP 1 3 100 83 94.4 54.5 5 86.36 1
healthy
Mixed
. urologic
) Sedimen Ta-T3, ) nested 38. 69. 61.9 20
BCL2 Primary tation 42 22 LG, HG diseases, MSP 3 2 100 66.7 83.3 27.3 0 100 12
and
healthy
77
Mixed 77
. urologic
) Sedimen Ta-T3, . nested 11. 20
CDKN2A Primary tation 42 22 LG, HG diseases, MSP 1 7.7 0 0 5.6 18 7.14 95.45 12
and
healthy
Mixed
. urologic
. Sedimen Ta-T3, . nested 38. 76. 61.9 20
NID2 Primary tation 42 22 LG, HG diseases, MSP 3 9 88.9 66.7 77.8 27.3 0 90.91 1
and
healthy
Sedi Ta-T1, Mixed 2
EOMES Primary COIMEn 184 35 grade  urologic qMSP 86 100 92 85 95 65 88 97 0.96
tation . 12
1-3 diseases
Sedimen Ta-T1, Mixed 20
HOXA9 Primary . 184 35 grade urologic qMSP 80 50 87 80 83 80 82 100 0.91
tation . 12
1-3 diseases
Sedimen Ta-T1, Mixed 20
POU4F2 Primary . 184 35 grade urologic qMSsP 83 100 88 82 91 59 85 94 0.94
tation . 12
1-3 diseases
Sedimen Ta-Tl, Mixed 20
TWIST1 Primary . 184 35 grade urologic qMSsP 85 100 96 90 89 71 88 100 0.94
tation . 12
1-3 diseases
Sedimen Ta-Tl, Mixed 20
VIM Primary tation 184 35 grade urologic qMSP 89 100 88 86 94 75 89 100 0.97 12
1-3 diseases 125]
Sedimen Ta-T1, Mixed 20
ZNF154 Primary . 184 35 grade urologic qMSsP 84 100 94 77 98 71 87 100 0.95
tation . 12
1-3 diseases
Sedimen Ta-T1, Mixed 20
EOMES Recurrent tation 139 67 grade urologic qMSsP 91 100 96 100 96 92 88 94 55 0.85 12
1-3 diseases
Sedimen Ta-Tl, Mixed 20
HOXA9 Recurrent . 139 67 grade urologic qMsP 93 100 92 90 93 92 91 93 55 0.78
tation . 12
1-3 diseases
Sedimen Ta-Tl, Mixed 20
POU4F2 Recurrent . 139 67 grade urologic qMSP 85 67 93 90 89 85 81 88 64 0.80
tation . 12
1-3 diseases
Sedi Ta-T1, Mixed 2
TWISTI Recurrent iatl,m:;“ 139 67 grade urologic qMSP 87 75 9B 100 88 91 82 90 43 0.76 b
0 1-3 diseases




Sedimen Ta-T1, Mixed 20
VIM Recurrent . 139 67 grade urologic qMSP 89 75 93 92 92 88 89 90 59 0.78
tation . 12
1-3 diseases
Sedimen Ta-T1, Mixed 20
ZNF154 Recurrent tation 139 67 grade urologic qMSsP 95 100 93 83 94 92 100 94 67 0.83 12
1-3 diseases
. . Not .
TWISTI Primary Traini  Sedimen 48 275 specifie  ematu qMSP 84 20
ng tation d a 12
Not [78]
NID2 Primary Traini  Sedimen 48 w5 specific  ematurd qMSP 33 20
ng tation d a 12
Stage
. . . Normal/U
VAXI Primary and Va?llda Sedl'men 212 149/41 1-4, rinary MSP 424 95.31/87 73.3/59 20
Recurrent tion tation grade . 5 .81 5 12
Lesions
1-3
Stage
Normal/U
Primary and Valida Sedimen 1-4, X 36.9 93.96/ 71.3/ 20
KCNV1 212 149/41 MSP
c Recurrent tion tation / grade rlnfiry S 2 95.12 60.5 12
Lesions
1-3
Stage
. . . Normal/U
ECEL1 Primary and Va?llda Sedl'men 212 149/41 1-4, rinary MSP 26.8 97.31/ 70.8/59 20
Recurrent tion tation grade . 9 97.56 3 12
Lesions
1-3
Stage
. . . Normal/U
TMEM26 Primary and Va?llda Sedl'men 212 149/41 1-4, rinary MSP 26.4 96.64/97 69.4/60 20
Recurrent tion tation grade . 2 .56 3 12
Lesions
1-3
Stage
. . . Normal/U
PROX1 Primary and Va?llda Sedl'men 212 149/41 1-4, rinary MSP 245 98.66/10 71.1/59 20
Recurrent tion tation grade K 3 0.0 1 12
Lesions
1-3
Stage
. . . Normal/U
TALL Primary and Va?llda Sedl'men 212 149/41 1-4, rinary MSP 248 98.66/10 72.5/60 79] 20
Recurrent tion tation grade K 3 0.0 4 12
Lesions
1-3
Stage
. . . Normal/U
SLC6A20 Primary and Va?llda Sedl'men 212 149/41 1-4, rinary MSP 15.5 97.89/10 69.7/59 20
Recurrent tion tation grade K 7 0.0 3 12
Lesions
1-3
Stage
. . . Normal/U
LMX1 Primary and Va?llda Sedl'men 212 149/41 1-4, rinary MSP 943 98.66/10 67.1/58 20
Recurrent tion tation grade K 0.0 -8 12
Lesions
1-3
Stage
Normal/U
. Valida Sedimen 1-4, . 52.3 96.64/ 77.4/ 20
CFIR Primary tion tation 22 149/41 grade rinary MSP 5 97.56 63.8 12
Lesions
1-3
Stage
VAX1, KCNV1, TAL, Primar Valida  Sedimen oo Loyl 14, N‘r’lrr‘lzjw MSP 76.8 88.59/ 82.8/ 20
PPOX1 Y tion tation grade ary 9 85.36 84.3 12
Lesions
1-3
Stage
CFTR, VAX1, KCNVI, Primar Valida  Sedimen 0 14, N‘r’lrr‘lzjw MSP 886  87.25/ 89.9/ 20
TAL1, PPOX1 Y tion tation grade Lesio‘i's 8 90.0 90.0 12

1-3




Methylati 77.8
. Stage on (stag 622
RAR-2 Primary S‘::gzzn 100 51 1-4, s eNci’ftle 4 specific e (stage 592 833 65 697 [80] ig
LG HG P nested 1,1 L1T)
PCR V)
Ta-T3,
TWIST1 Recurrent 48 275 grade No MSP 75 69 20
1-3 recurrence 12
26
T3, No e 20
NID2 Recurrent 48 275 grade MSP 46 90
recurrence 12
1-3
N Sedimen Ta-T4, 20
PCDH17, TCF21 Primary tation 50 48 HG, LG Healthy qMSsP 60 100 1
) Sedimen Ta-T4, 20
PCDH17 Primary o 50 48 Ho LG Healthy qMSP 50 100 B9,
N Sedimen Ta-T4, 20
TCF21 Primary tation 50 48 HG, LG Healthy qMSsP 52 100 1
Sedimen Ta-T4, Not % 971'a 7 20
ZNF154 Primary . 110 57 grade o MS-HRM 84 100 100 (grad & (grade 62 100 0.84
tation specified de 3- 11
1-4 2 1)
4)
Sedimen Ta-T4, Not % i 100 20
POU4F2 Primary tation 113 54 grade s eci'e d MS-HRM 92 100 100 (grad (grad (grade 66 100 0.88 1
io 1-4 pecitt e?2) e3-4) 1)
S Ta-T4, Not 88 90 100 .
HOXA9 Primary iatl,m:;“ 107 48 grade ecf},e 4 MSHRM 83 100 87 (grad  (grad  (grade 74 9% 0.84 n
© 14 peciti e2)  e34) 1)
Sedimen Ta-T4, Not 7 86 50 20
EOMES Primary tati 101 40 grade ified MS-HRM 68 93 87 (grad (grad (grade 68 100 0.89 1
ation 14 specifie e2) e 34) 1)
, Ta-T4, 100 100 67
cA3 Primary S‘::gzzn gade zze 4 MSHRM 92 00 100 (grad  (grad  (grade B81] i(l)
14 P e2)  e34) 1)
, Ta-T4, 9% 97 83
PCDHGA12 Primary S‘::tl,mzn grade z?e 4 MSHRM 92 9% 100 (grad  (grad  (grade i;)
© 14 peciti e2)  e34) 1)
, Ta-T4, 78 97 100
ACOT11 Primary Si:;’:i“ gade eNc;:e 4 MSHRM 79 00 100 (grad  (grad  (grade ftl)
14 P e2)  e34) 1)
. Ta-T4, 58 69 33
PTGDR Primary Si:tli’;‘z“ grade eNC;'f:E 4 MSHRM 80 67 (grad  (grad  (grade ftl)
14 P e2)  e34) 1)
Ta-T4,
ZNF154, POU4F?, i Sedimen ’ Not 20
HOXA9, EOMES Primary tation 12 52 g;ﬁe specified  MSHRM 84 % 090 1
53.
Sedimen Sltai’e Healthy/b Z?a 52.2. 3 9.4, 20
RARb2 Primary . 210 110 / 2ty MSsP ( (stag (sta (stag 582 52.6 83.7 62.8 879
tation grade enign BC ge 11
e2) ge e4)
1-3 1) 5
[82]
Stage 58. 73.
, 4 642 3 417,
APC Primary Sedimen oy 110 14 Healthy/b MSP (sta  (stag  (sta  (stag 59.1 63.2 55.8 59.5 98 20
tation grade enign BC 11
13 ge e)2 ge e4)
1 3)




Stage

RARb2, APC Primary Sedimen 210 110 4 Healthy/b MSP 87.3 97.6 20
tation grade enign BC 1
1-3
Noncance
. . >Ta, r controls, 25.0 27.7
DAPK Pr":‘:rre{fec S‘::tl;‘zn 30 19 grade not qMSP (srad  (grad 267 895 ifl)
1-3 further el) e2-3)
specified
Noncance
. . >Ta, r controls, 50.0 61.1
IRF8 Pr"l’::e’fec Si:tl;‘z“ 30 19 grade not qMSP (grad  (grad 56.7 947 ftl)
1-3 further el) e2-3)
specified
Noncance
) R >Ta, r controls, 41.7 16.7
p14 Pr"‘i‘rﬁjﬁec Si::;:“ 30 19 grade not qMSP (grad  (grad 276 100 ftl)
1-3 further el) e2-3)
specified 1831
Noncance
. . >Ta, r controls, 16.7 38.9
RASSF1A Pr":‘:;’;f{ec S‘::tlimzn 30 19 grade not qMSP (grad  (grad 30.0 89 i;)
© 1-3 further el)  e23)
specified
Noncance
. . >Ta, r controls, 50.0 33.4
SERP1 Pr":‘::eyfe“ Si:tl;‘z“ 30 19 grade not qMSP (grad  (grad 414 100 ifl)
1-3 further el) e2-3)
specified
Noncance
) R >Ta, r controls, 91.7 83.3
IRF8, p14, SFRP1 Primary/Rec Sedimen 30 19 grade not qMSP (grad  (grad 867 947 20
urrent tation 11
1-3 further el) e2-3)
specified
Sedimen Ta-T4, ull‘gael[(:lgi:al 20
MYO3A Primary . 128 110 grade . & qMSsP 773 90.9 0.841
tation disorders, 11
14
healthy
Sedimen Ta-T4, ull‘gael[(:lgi:al 20
CA10 Primary . 128 110 grade . & qMSsP 85.2 81.8 0.835
tation disorders, 11
14
healthy
Sedimen Ta-T4, ull‘gael[(:lgi:al 20
NKX6-2 Primary . 128 110 grade . & qMSsP 88.3 76.4 0.823
tation disorders, 11
14
healthy [84]
Sedimen Ta-T4, ull‘gael[(:lgi:al 20
PENK Primary . 128 110 grade . & qMSsP 81.3 79.1 0.802
tation disorders, 11
14
healthy
Sedimen Ta-T4, ull‘gael[(:lgi:al 20
SOX11 Primary . 128 110 grade . & qMSsP 70.3 89.1 0.797
tation disorders, 11
14
healthy
. Ta-T4, .
DBC1 Primary Sedimen g 110 grade Benign qMSP 711 83.6 0.774 20
tation urological 11

1-4




disorders,

healthy
Benign
. Sedimen Ta-T4, urological 20
NPTX2 Primary . 128 110 grade . qMsP 75.8 73.6 0.747
tation disorders, 11
14
healthy
Benign
. Sedimen Ta-T4, urological 20
A2BP1 Primary . 128 110 grade . qMsP 87.5 54.5 0.710
tation disorders, 11
14
healthy
Benign
MYO34, CALD, . Sedimen Ta-T4, urological 20
NKX6-2, DBC1, Primary . 128 110 grade . qMSP 85.2 94.5 0.939
tation disorders, 11
SOX11 1-4 v
healthy
Benign
MYO34, CALD, . Sedimen Ta-T4, urological 20
NKX6-2, DBC1, Primary . 128 110 grade . qMSP 85.2 94.5 0.939
tation disorders, 11
PENK 14 .
healthy
Ta-T4 Benign
MYO3A, CA10, . Sedimen Y urological 20
NKX6-2, SOX11 Primary tation 128 110 g;iie disorders, qMSsP 81.3 97.3 0.939 1
healthy
Ta-T4 Benign
MYO3A, CA10, . Sedimen Y urological 20
NKX6-2, DBC1 Primary tation 128 110 g;iie disorders, qMSsP 81.3 97.3 0.939 1
healthy
. Not
GDF15 Primary S‘:il;‘zn 51 20 specifie  Healthy qMSP 471 100 ig
d
. Not
HSPA2 Primary S‘::tl;‘zn 51 20 specifie  Healthy qMSP 58.8 100 ig
d
. Sedimen No.t. 20
TMEFF2 Primary tation 51 20 specifie Healthy qMSP 62.8 100 10
d
. Not
VIM Primary Sidtlf“e“ 51 20 specifie  Healthy qMSP 784 100 [16] fg
ation d
. Sedimen No‘t‘ 20
VIM, TMEFF2 Primary tation 51 20 specifie Healthy qMsP 82 100 10
d
Not
VIM, TMEFF2, . Sedimen L 20
GDF15 Primary tation 51 20 speglfle Healthy qMSP 94 100 10
Not
VIM, TMEFF2, . Sedimen . 20
GDF15, HSPA2 Primary tation 51 20 spejlfle Healthy qMSP 94 100 10
APC, RARB, Ta-T3 Mixed
RASSF1A, SFRP1, . Sedimen ! genitourin 20
SFRP54, SERPS, Primary tation 113 33 ggazie ary qMSsP 52 100 [85] 1
DBC1, SFRP2 disorders
. Mixed
SFRP1 Primary Siili’;‘z“ 82 15 pSTt:fV urologic MSP 36.6 93,33 [18] 32

diseases




Mixed

FANCF Primary Sedimen 82 15 Stage urologic MSP 13.4 100 20
tation pTa-IV . 09
diseases
. Mixed
LOXL1 Primary Sedimen 82 15 Stage | ologic MSP 02 7333 20
tation pTa-IV . 09
diseases
. Mixed
pI6INK4 Primary Si:tl;‘z“ 82 15 STt::‘;IeV urologic MSP 2 86,67 gg
P diseases
. Mixed
XAF1 Primary Sedimen 82 15 Stage urologic MSP 707 3333 20
tation pTa-IV . 09
diseases
. Mixed
CDHI Primary Sedimen 82 15 Stage urologic MSP 2 80,00 20
tation pTa-IV . 09
diseases
. Mixed
LOXL4 Primary Sedimen 82 15 Stage | ologic MSP 1 /867 20
tation pTa-1V . 09
diseases
. Mixed
TIMP3 Primary Sedimen 82 15 Stage | ologic MSP 85 /867 20
tation pTa-1V . 09
diseases
. Mixed
TIG1 Primary Sedimen 82 15 Stage urologic MSP 37 93,33 20
tation pTa-IV . 09
diseases
. Mixed
S0X9 Primary Sedimen 82 15 Stage urologic MSP 37 86,67 20
tation pTa-IV . 09
diseases
. Mixed
SALL3 Primary Sedimen 82 15 Stage | ologic MSP 58 100 20
tation pTa-1V . 09
diseases
SALL3, CFTR, MTIA,
HPP1, ABCC6, Sedimen Stase Mixed .
RASSF1A, CDHI3, Primary i 82 15 T iv urologic MSP 902 80.0 0
RPRM, MINTI, ation pla diseases
BRCAT
SALL3, CFTR, MTIA,
HPP1, ABCC6, Sed st Mixed .
RASSF1A, CDH13, Primary iatl:)‘:;“ 82 15 T:iev urologic MSP 915 733 0
RPRM, MINTI, P diseases
BRCA1, SERP1
Mixed
. Sedimen Ta-T1, urologic 97.1 20
BCL2 Primary o 108 105 UG disenss, qMSP 66 0 65 57 37 64.8 »
Healthy
Mixed
. Sedimen Ta-T1, urologic 20
WTERT Primary o 108 105 UG disenss, qMSP 66 50 38 23 70 417 99.1 »
Healthy
86
Mixed 18]
. Sedimen Ta-T1, urologic 20
DAPK Primary o 108 105 UG disenss, qMSP 27 0 20 23 28 25 905 »
Healthy
Mixed
BCL2, hTERT, DAPK Primary S‘::tl;‘zn 108 105 LTGa'E’G ;lrs"efsgel: qMSP 79 50 80 71 91 787 895 i;)

Healthy




5 Sedimen Ta-T4, 20
E-cad Primary tation 57 20 LG, HG Healthy MSP 32 38 42 32 35 NA 10
) Sedimen Ta-T4, 20
ple Primary tation 57 20 LG, HG Healthy MSP 36 34 37 34 35 10
N Sedimen Ta-T4, 20
pl4 Primary tation 57 20 LG, HG Healthy Msp 24 41 42 29 33 7] 10
) Sedimen Ta-T4, 20
RASSF1A Primary tation 57 20 LG, HG Healthy MSP 64 66 63 66 65 10
N Sedimen Ta-T4, 20
pl4, RASSF1A Primary tation 57 20 LG, HG Healthy Msp 75 10
) Sedimen Ta-T4, 20
E-cad, p14, RASSF1A Primary tation 57 20 LG, HG Healthy MSP 75 85 85 79 83 10
RASSF1A Recurrent Sedimen 15 25 Ta-T1 No qMSP 50 32 20
tation recurrence 08
ECAD Recurrent Sedimen 15 25 Ta-T1 No qMSP 7 84 20
tation recurrence 08
APC Recurrent Sedimen 15 25 Ta-T1 No qMSP 27 80 20
tation recurrence 08
DAPK Recurrent Sedimen 15 25 Ta-T1 No qMSP 0 9% 20
tation recurrence 08
MGMT Recurrent Sedimen 15 25 Ta-T1 No qMSP 20 9% 20
tation recurrence 08
BCL2 Recurrent Sedimen 15 25 Ta-T1 No qMSP 13 9% 20
tation recurrence 08
TERT Recurrent Sedimen 15 25 Ta-T1 No qMSP 13 100 20
tation recurrence [24] 08
EDNRB Recurrent Sedimen 15 25 Ta-T1 No qMSP 20 80 20
tation recurrence 08
WIF1 Recurrent Sedimen 15 25 Ta-T1 No qMSP 20 76 20
tation recurrence 08
TNFRSF25 Recurrent Sedimen 15 25 Ta-T1 No qMSP 40 56 20
tation recurrence 08
IGFBP Recurrent Sedimen 15 25 Ta-T1 No qMSP 20 84 20
tation recurrence 08
RASSF1A, ECAD,
APC, DAPK, MGMT, Sedimen No 20
BCL2, TERT, EDNRB, Recurrent tati 15 25 Ta-T1 qMSP 86 8 0.448 08
WIFL, TNERSE25. ation recurrence
IGFBP
SALL3, CFTR,
ABCC6, HPR1, Mixed
RASSF1A, MT1A, . Sedimen Stage urologic 20
ALX4, CDHI13, Primary tation 132 B ey diseasesh MsP o7 870 07
RPRM, MINT1, ealthy
BRCA1
Mixed
. Sedimen Stage urologic 45. 100 20
SALL3 Primary tation 132 23/7 0alV diseases/h Msp 6 72.0 0 100.0 58.3 100/100 [17] 07
ealthy
Mixed
. Sedimen Stage urologic 52. 100 20
CFTR Primary tation 132 23/7 OaclV diseases/h Msp 9 52.0 0 100.0 55.3 100/100 07
ealthy
ABCC6 Primary Sedimen 15y nyy  Stee Mixed MSP 7o gm0 %% 500 364 100/100 20
tation Oa-1V urologic 9 0 07




diseases/h

ealthy
Mixed

. Sedimen Stage urologic 32. 20

HPR1 Primary tation 132 23/7 0alV discases/h MsP 4 42.0 0.0 50.0 34.8 100/100 o
ealthy
Mixed

. Sedimen Stage urologic 22. 20

BCL2 Primary tation 132 23/7 0alV discases/h MsP 1 34.0 0.0 50.0 27.3 100/100 o
ealthy
Mixed

. Sedimen Stage urologic 22. 50. 20

ALX4 Primary tation 132 23/7 0alV discases/h MsP 1 24.0 0 0.0 25 100/100 o
ealthy
Mixed

. Sedimen Stage urologic 25. 25. 95.7 20

RUNX3 Primary tation 132 23/7 0alV discases/h MsP 0 44.0 0 0.0 32.6 1100 o
ealthy
Mixed

. Sedimen Stage urologic 23. 50. 20

ITGA4 Primary tation 132 23/7 0alV discases/h MsP 5 42.0 0 50.0 31.1 95.7/100 o
ealthy
Mixed

. Sedimen Stage urologic 27. 25. 20

RASSF1A Primary tation 132 23/7 0alV discases/h MsP 9 50.0 0 100.0 35.6 91.3/100 o
ealthy
Mixed

. Sedimen Stage urologic 17. 20

MYOD1 Primary tation 132 23/7 0alV discases/h MsP 6 30.0 0.0 50.0 22 100/100 o
ealthy
Mixed

. Sedimen Stage urologic 32. 25. 20

MT1A Primary tation 132 23/7 0alV discases/h MsP 4 42.0 0 50.0 34.8 91.3/100 o
ealthy
Mixed

. Sedimen Stage urologic 22. 25. 20

DRM Primary tation 132 23/7 0alV discases/h MsP 1 18.0 0 0.0 18.9 100/100 o
ealthy
Mixed

. Sedimen Stage urologic 13. 25. 20

BMP3B Primary tation 132 23/7 0alV discases/h MsP 5 22.0 0 0.0 15.9 100/100 o
ealthy
Mixed

. Sedimen Stage urologic 10. 25. 20

CCNA1 Primary tation 132 23/7 0alV discases/h MsP 3 24.0 0 0.0 15.9 100/100 o
ealthy
Mixed

. Sedimen Stage urologic 17. 25. 20

CDH13 Primary tation 132 23/7 0alV discases/h MsP 6 18.0 0 0.0 16.7 100/100 o
ealthy
Mixed

. Sedimen Stage urologic 13. 50. 20

RPRM Primary tation 132 23/7 0alV discases/h MsP 5 14.0 0 0.0 14.4 100/100 o
ealthy

MINTI Primary Sedimen ;) wyy  Stee Mixed MSP 88 140 2 500 129 100/100 20

tation Oa-1V urologic 0 07




diseases/h

ealthy
Mixed
. Sedimen Stage urologic 10. 25. 20
BRCA1 Primary I 132 B7 0 e MSP P CY 0.0 121 100/100 p
ealthy
Mixed
. Sedimen Stage urologic 25. 20
PTCHD2 Primary P 132 BT 0 e MSP 59 40 o 0.0 53 100/100 p
ealthy
Mixed
. Sedimen Stage urologic 20
TMS1 Primary I 132 B7 0 e MSP 29 40 00 00 3 100/100 p
ealthy
Mixed
. Sedimen Stage urologic 20
GSTP1 Primary R 132 B7 0 e MSP 29 20 00 00 23 100/100 e
ealthy
P14 Primary Tr:;“ S‘::gzzn 8 10 HG Benign MSP 50 25 52
P16 Primary Tr;;m Si:;’:i“ 8 10 HG Benign MSP 57 62 32
RASSF1 Primary Tr:;“ S‘::gzzn 8 10 HG Benign MSP 86 44 52
APC Primary Tr;;m Si:;’:i“ 8 10 HG Benign MSP 86 20 32
GSTP1 Primary Tr;’;m S‘::tl,r:zn 8 10 HG Benign MSP 50 14 32
1
E-cad Primary Tr:;m Si:tli’;‘z“ 8 10 HG Benign MSP 50 1 gg
Cyclin D2 Primary Tr;’;m S‘::tl,r:zn 8 10 HG Benign MSP 37 0 32
1
cMi Primary Traini  Sedimen 8 10 HG Benign MSP 100 50 20
ng tation 06
. . Not
P14 Primary Vgl’:a S‘::tl,mzn 3 5 specifie  Benign MSP 48 40 32
0! 10! d [88]
. . Not
P16 Primary Vgé’ia Si:;’::;“ 32 5 specific  Benign MSP 63 60 32
d
. . Not
RASSF1 Primary Vf.hda Sidtlf“e“ 32 5 specifie  Benign MSP 59 80 gg
on ation 4
. . Not
APC Primary Vgi”:a S‘::g;‘z“ 3 5 specifie  Benign MSP 55 0 52
d
. . Not
GSTP1 Primary Vgi’:a S‘::tl,r:zn 3 5 specifie  Benign MSP 16 67 32
1
d
. . Not
E-cad Primary ngga Si:;’:i“ 3 5 specifie  Benign MSP 14 17 32
d
. . Not
Cyclin D2 Primary ngga Si:tli’;‘z“ 3 5 specifie  Benign MSP 35 0 gg

d




Not

M1 Primary Valida - Sedimen 3 5 specifie  Benign MSP 78 80 20
tion tation d 06
miR-9-3, miR124-2, Sedimen No Pyrosequ 20
miR-124-3, miR-137 Recurrent tation 25 107 Ta-T1 current encing 61.5 74 0.71 [29] 18
recurrence
Papillar
) Y,
miR-129-2/miR-663a Sedimen 49 )25 invasiv  Healthy qMSP 83.7 88.0 g 20
tation 17
e, LG,
HG
Cancer
Traini Sedimen 2Ta, free, not 77.9 20
miR-137 . 86 20 grade ' qMSP ' 77.78 0.782
ng tation 13 further 1 13
specified
Cancer
Traini Sedimen 2Ta, free, not 69.7 20
miR-124-2 . 86 20 grade ' qMSsP iy 88.89 0.769
ng tation 13 further 7 13
specified 190]
>Ta Cancer
miR-124-3 Traini  Sedimen 86 20 grade free, not qMSP 651 97.22 0.805 20
ng tation 13 further 2 13
specified
Cancer
Traini Sedimen 2Ta, free, not 69.4 20
miR-9-3 . 86 20 grade ' qMSsP ! 86.11 0.778
ng tation 13 further 1 13
specified
OTX1, ONECUT?, Pri Sedimen o, % Ta’?’ Benign ;. SNaPshot 0,900 20
TWIST rimary tation grace  causesol hd Msp : 16
1-3 hematuria
. Ta-T4, Benign
OTX1 Primary Sedimen 74 80 grade  causesof  SNaPshot 692 62 0.656 20
tation . 16
1-3 hematuria 1o1]
Sedimen Ta-T4, Benign 20
ONECUT2 Primary . 74 80 grade causes of SNaPshot 779 81.8 0.799
tation . 16
1-3 hematuria
R Ta-T4, Benign
TWIST Primary Sedimen 74 80 grade  causes of MSP 70 89.7 0.799 20
tation . 16
1-3 hematuria
L . Ta-T1,
APC_a, TERT_a, TER Recurrent Traini Sedimen 8 o1 rade Non-BC MS- 0.82 20
T_b, EDNRB ng tation gl—3 urine MLPA . 12
APC_a, TERT_a, TER Valida Sedimen Ta-Tl, No MS 20
;_b, E DN_R B Recurrent tion tation 49 60 gt(;e recurrence MLPA 53 100 100 51 100 63 58 0.69 [27] 1
APC_a, TERT_a, TER Valida Sedimen Ta-T4, No MS 20
T_b, EDNRB Recurrent tion tation 65 » g:i:e recurrence MLPA 71 100 8 68 100 72 55 12
Sedimen 2Ta, Norfnt]al’ 20
RASSF1A Primary . 14 10 grade © MSP 40 55.6 50 100 [92]
tation 13 further 03

specified




MSP = methylation specific PCR, qMSP = quantitative MSP, HG = high grade, LG =low grade, PUNLMP = papillary urothelial neoplasm of low malignant potential,
NMIBC = nonmuscle invasive bladder cancer, MIBC = muscle invasive bladder cancer, BC = bladder cancer, MS-MLPA = methylation-specific multiplex ligation-
dependent probe amplification, SNUPE = single-nucleotide primer extension, PIN = prostatic intraepithelial neoplasia, DRE = digital rectal examination, GS =
Gleason score, MS-HRM = methylation-sensitive high-resolution melting.

Supplementary Table S2. Prostate cancer.

Biomarkers Urm.e Sample Processing Cancer (n) Controls (n) Pathology Contr(.)l Method Overall Ref. Year
Collection Population
Sens. (%) Spec. (%) AUC (%)
PCDH17, TCF21 Sedimentation 20 48 GS 6-9 Healthy qMSsP 26 100 0.650 2011
PCDH17 Sedimentation 50 48 GS 69 Healthy qMSP 12 100 391 2011
TCF21 Sedimentation 50 48 GS 6-9 Healthy qMSP 20 100 2011
GDF15 Morning Sedimentation 20 20 Nf)t_ Healthy qMSP 20 100 2010
specified
HSPA2 Morning Sedimentation 20 0 spgfftie d Healthy qMSP 15 100 2010
(16]
TMEFF2 Morning Sedimentation 20 0 Nf)t, Healthy qMSP 0 100 2010
specified
VIM Morning Sedimentation 20 0 Nf)t_ Healthy qMSP 5 100 2010
specified
APC Post DRE Sedimentation 145 123 GS 6-10 Benign qMSP 0.617 2018
HOXD3 Post DRE Sedimentation 145 123 GS 6-10 Benign qMSP 0.718 2018
TGFbeta2 Post DRE Sedimentation 145 123 GS 6-10 Benign qMSP 0.596 2018
GSTP1 Post DRE Sedimentation 145 123 GS 6-10 Benign qMSP 0.605 [93] 2018
KLK10 Post DRE Sedimentation 145 123 GS 6-10 Benign qMSP 0.552 2018
TBX15 Post DRE Sedimentation 145 123 GS 6-10 Benign qMSP 0.502 2018
Procure Post DRE Sedimentation 145 123 GS 6-10 Benign qMSP 0.730 2018
CSTPL RARp2, Morning Sedimentation 87 3 T2-T3b Asymptomatic qMSsP 943 84.4 2018
APC donors
miR-34b/c, miR- . . . Asymptomatic
193b Morning Sedimentation 87 32 T2-T3b donors qMSP 95.4 84.4 (33] 2018
GSTP1, RARP2, A tomati
APC, miR-34blc, Morning Sedimentation 87 32 T2-T3b sympromatic qMsP 100.0 75.0 2018
. donors
miR-193b
ADCY4 Post DRE Sedimentation 38 49 GS 6-10 Negative Nested 61 78 2018
biopsy results qMSP
. . . . Negative Nested
ADCY4 First Void Sedimentation 32 35 GS 6-10 . 56 69 2018
biopsy results qMSP
. . Negative Nested
AOX1rc Post DRE Sedimentation 38 49 GS 6-10 . 71 69 [36] 2018
biopsy results qMSP
AOX1rc First Void Sedimentation 32 35 G5 6-10 Negative Nested 44 83 2018
biopsy results qMSP
APC2 Post DRE Sedimentation 38 49 GS 6-10 Negative Nested 26 90 2018

biopsy results qMSP




APC2 First Void Sedimentation 32 35 GS 6-10 Negative Nested 13 91 2018
biopsy results qMSP
. . Negative Nested

CXCL14 Post DRE Sedimentation 38 49 GS 6-10 . 21 100 2018
biopsy results qMSP

CXCL14 First Void Sedimentation 3 35 GS 6-10 Negative Nested 28 97 2018
biopsy results qMSP
. . Negative Nested

CXCL14rc Post DRE Sedimentation 38 49 GS 6-10 . 16 100 2018
biopsy results qMSP
. . . . Negative Nested

CXCL14rc First Void Sedimentation 32 35 GS 6-10 . 13 100 2018
biopsy results qMSP
. . Negative Nested

CXCL14 Comb Post DRE Sedimentation 38 49 GS 6-10 . 24 100 2018
biopsy results qMSP
. . . . Negative Nested

CXCL14 Comb First Void Sedimentation 32 35 GS 6-10 . 34 97 2018
biopsy results qMSP
. . Negative Nested

EPHX3 Post DRE Sedimentation 38 49 GS 6-10 . 66 71 2018
biopsy results qMSP
. . . . Negative Nested

EPHX3 First Void Sedimentation 32 35 GS 6-10 . 56 69 2018
biopsy results qMSP
. . Negative Nested

KIFC2 Post DRE Sedimentation 38 49 GS 6-10 . 66 78 2018
biopsy results qMSP

KIFC2 First Void Sedimentation 32 35 GS 6-10 Negative Nested 56 80 2018
biopsy results qMSP

KIFC2rc Post DRE Sedimentation 38 49 GS 6-10 Negative Nested 53 86 2018
biopsy results qMSP

KIFC2rc First Void Sedimentation 3 35 GS 6-10 Negative Nested 34 91 2018
biopsy results qMSP
. . Negative Nested

KIFC2 Comb Post DRE Sedimentation 38 49 GS 6-10 . 79 69 2018
biopsy results qMSP

KIFC2 Comb First Void Sedimentation 32 35 GS 6-10 Negative Nested 66 77 2018
biopsy results qMSP

GFRA2 Post DRE Sedimentation 38 49 GS 6-10 Negative Nested 45 84 2018
biopsy results qMSP

GFRA2 First Void Sedimentation 3 35 GS 6-10 Negative Nested # 83 2018
biopsy results qMSP
. . Negative Nested

GSTP1 Post DRE Sedimentation 38 49 GS 6-10 . 47 82 2018
biopsy results qMSP
. . . . Negative Nested

GSTP1 First Void Sedimentation 32 35 GS 6-10 . 47 83 2018
biopsy results qMSP

HEMK1 Post DRE Sedimentation 38 49 GS 6-10 Negative Nested 39 94 2018
biopsy results qMSP

HEMKI First Void Sedimentation 3 35 GS 6-10 Negative Nested 25 91 2018
biopsy results qMSP

HOXA7 Post DRE Sedimentation 38 49 GS 6-10 Negative Nested 84 80 2018
biopsy results qMSP
. . . . Negative Nested

HOXA7 First Void Sedimentation 32 35 GS 6-10 . 66 66 2018
biopsy results qMSP

HOXBS5 Post DRE Sedimentation 38 19 GS 6-10 Negative Nested 76 82 2018
biopsy results qMSP




HOXB5 First Void Sedimentation 32 35 GS 6-10 Negative Nested 72 66 2018
biopsy results qMSP

HOXB5re Post DRE Sedimentation 38 49 GS 6-10 Negative Nested 71 71 2018
biopsy results qMSP

HOXBSre First Void Sedimentation 3 35 GS 6-10 Negative Nested 69 66 2018
biopsy results qMSP
. . Negative Nested

HOXBS5 Comb Post DRE Sedimentation 38 49 GS 6-10 . 84 59 2018
biopsy results qMSP
. . . . Negative Nested

HOXBS5 Comb First Void Sedimentation 32 35 GS 6-10 . 88 57 2018
biopsy results qMSP

HOXD3a Post DRE Sedimentation 38 49 GS 6-10 Negative Nested 50 92 2018
biopsy results qMSP

HOXD3a First Void Sedimentation 32 35 GS 6-10 Negative Nested 47 86 2018
biopsy results qMSP
. . Negative Nested

HOXD3b Post DRE Sedimentation 38 49 GS 6-10 . 76 76 2018
biopsy results qMSP
. . . . Negative Nested

HOXD3b First Void Sedimentation 32 35 GS 6-10 . 97 60 2018
biopsy results qMSP
. . Negative Nested

HOXD9 Post DRE Sedimentation 38 49 GS 6-10 . 68 59 2018
biopsy results qMSP

HOXD9 First Void Sedimentation 32 35 GS 6-10 Negative Nested 63 71 2018
biopsy results qMSP
. . Negative Nested

HOXD10 Post DRE Sedimentation 38 49 GS 6-10 . 61 86 2018
biopsy results qMSP
. . . . Negative Nested

HOXD10 First Void Sedimentation 32 35 GS 6-10 . 53 77 2018
biopsy results qMSP
. . Negative Nested

MOXD1 Post DRE Sedimentation 38 49 GS 6-10 . 42 84 2018
biopsy results qMSP
. . . . Negative Nested

MOXD1 First Void Sedimentation 32 35 GS 6-10 . 47 91 2018
biopsy results qMSP
. . Negative Nested

NEUROG3 Post DRE Sedimentation 38 49 GS 6-10 . 37 86 2018
biopsy results qMSP
. . . . Negative Nested

NEUROG3 First Void Sedimentation 32 35 GS 6-10 . 22 94 2018
biopsy results qMSP
. . Negative Nested

NODAL Post DRE Sedimentation 38 49 GS 6-10 . 63 82 2018
biopsy results qMSP
. . . . Negative Nested

NODAL First Void Sedimentation 32 35 GS 6-10 . 50 80 2018
biopsy results qMSP

NODALre Post DRE Sedimentation 38 49 GS 6-10 Negative Nested 53 84 2018
biopsy results qMSP

NODALrc First Void Sedimentation 32 35 GS 6-10 Negative Nested 31 80 2018
biopsy results qMSP
. . Negative Nested

NODAL Comb Post DRE Sedimentation 38 49 GS 6-10 . 79 71 2018
biopsy results qMSP
. . . . Negative Nested

NODAL Comb First Void Sedimentation 32 35 GS 6-10 . 59 69 2018
biopsy results qMSP

RASSES Post DRE Sedimentation 38 49 GS 6-10 Negative Nested 24 94 2018
biopsy results qMSP




RASSF5 First Void Sedimentation 32 35 GS 6-10 Negative Nested 28 100 2018
biopsy results qMSP
RASSF5rc Post DRE Sedimentation 38 49 GS 6-10 Negative Nested 26 88 2018
biopsy results qMSP
RASSFSrc First Void Sedimentation 32 35 GS 6-10 Negative Nested 34 86 2018
biopsy results qMSP
. . Negative Nested
RASSF5 Comb Post DRE Sedimentation 38 49 GS 6-10 . 45 82 2018
biopsy results qMSP
. . . . Negative Nested
RASSF5 Comb First Void Sedimentation 32 35 GS 6-10 . 59 86 2018
biopsy results qMSP
>=6positiveof 19, 4 g Sedimentation 38 49 GS 6-10 Negative Nested 89 71 2018
markers biopsy results qMSP
Z=6positive o 19 i void Sedimentation 32 35 GS 6-10 Negative Nested 9 71 2018
markers biopsy results qMSP
GSTP1 Post DRE Filtration (8 im) 38 20 GS 6-10 Negative qMSP 419 824 2018
biopsy results
APC Post DRE Filtration (8 um) 38 20 GS 6-10 Negative qMSP 419 94.1 2018
biopsy results
RASSF1A Post DRE Filtration (8 ym) 38 20 GS 6-10 Negative qMSP 645 353 2018
biopsy results
PITX2 Post DRE Filtration (8 pm) 38 20 GS 6-10 Negative qMSP 161 100 2018
biopsy results
Clorfl14 Post DRE Filtration (8 im) 38 20 GS 6-10 Negative qMSP 258 100 2018
biopsy results
GSTP1, APC, .
. . Negative
RASSF1A, PITX2, Post DRE Filtration (8 um) 38 20 GS 6-10 . qMSsP 80.7 17.65 2018
biopsy results
Clorfl14
Negative [49]
GSTP1 Pre DRE Filtration (8 um) 74 25 GS 6-10 o8 qMSP 21.3 76.5 2018
biopsy results
APC Pre DRE Filtration (8 pm) 74 25 GS 6-10 Negative qMSP 17.0 941 2018
biopsy results
RASSF1A Pre DRE Filtration (8 um) 74 25 GS 6-10 Negative qMSP 468 412 2018
biopsy results
PITX2 Pre DRE Filtration (8 pm) 74 25 GS 6-10 Negative qMSP 43 100 2018
biopsy results
Clorfl14 Pre DRE Filtration (8 um) 74 25 GS 6-10 Negative qMSP 64 100 2018
biopsy results
GSTP1, APC, .
. . Negative
RASSF1A, PITX2, Pre DRE Filtration (8 um) 74 25 GS 6-10 . qMSsP 59.6 29.4 2018
biopsy results
Clorfl14
No urological
miR-34b/c No DRE Sedimentation 95 46 >GS 6 malignancy, qMSP 89.5 47.8 0.69 2017
healthx (37]
No urological
miR-193b No DRE Sedimentation 95 46 >GS 6 malignancy, qMSP 91.6 95.7 0.96 2017

healthy




miR-34b/c+ miR-

No urological

193b No DRE Sedimentation 95 46 >GS 6 malignancy, qMSP 90.5 97.8 0.97 2017
healthy
cg05163709 Post DRE Sedimentation 62 73 . eI\CI ze g Not specified | y“’; egqum 94.6 783 0.915 2015
, [94]
(27539833 Post DRE Sedimentation 62 73 Not Not specified ~ Y70sequnci 75 703 0.729 2015
(hypomethylated) specified ng

GSTP1A 5 4 GS6 [Negative qMSP 40 100 2015
biopsy result

GSTP1B 5 4 GS6 [Negative qMSP 20 100 2015
biopsy result

RASSF1A 5 4 GS6 Negative qMSP 60 25 2015

biopsy result (95]
RASSF1B 5 4 GS6 Negative qMSP 60 50 2015
biopsy result
APCA 5 4 GS6 [Negative qMSP 0 100 2015
biopsy result
APCB 5 4 GS6 [Negative qMSP 0 100 2015
biopsy result
DLEC1 Post DRE Sedimentation 30 30 Nf)t. BPH MSP 36.7 NA [96] 2015
specified
RARB, GSTP1, . . Not
RASSF1 Sedimentation 253 32 specified BPH qMSsP 60.1 NA 2014
RASSF1 Sedimentation 253 32 spij?ftie d BPH qMSsP 44.7 84.4 2014
(971
RARB Sedimentation 253 32 Nf)t. BPH qMSP 29.2 81.3 2014
specified
GSTP1 Sedimentation 253 32 Nf)t. BPH qMSP 11.1 96.9 2014
specified
Orean Cancer free (not
APC Post DRE Sedimentation 10 5 g further qMSP 50 60 2014
confined -
specified)
o Cancer free (not
HOXD3 Post DRE Sedimentation 10 5 rgan further qMsP 100 100 2014
confined i
specified) (34]
o Cancer free (not
TGFB2 Post DRE Sedimentation 10 5 rgan further qMSP 30 100 2014
confined ;.
specified)
Cancer free (not
TGFB2, HOXD3, Post DRE Sedimentation 10 5 Organ further gMsP 100 60 2014
APC confined oo
specified)
. . Biopsy . .
GSTP1 Post DRE Sedimentation 14 52 positive Biopsy negative MSP 429 76.9 2013
- (98]

RASSF1A Post DRE Sedimentation 14 52 ;;‘S’if;svye Biopsy negative MSP 29 712 2013
GSTP1 Catheter Sedimentation 34 GS 6-7 qMSP 3 NA 2011
RARB Catheter Sedimentation 34 GS 6-7 qMSP 44 NA [99] 2011

RASSF1 Catheter Sedimentation 34 GS 6-7 qMSP 71 NA 2011




RASSF1, GSTP1,

RARB Catheter Sedimentation 34 GS 6-7 qMSP 82 NA 2011
Post .
. . . Negative
GSTP1, RASSF1A prostatic Sedimentation 34 79 GS 6-10 biopsy MSP 53.3 459 0.788 [100] 2010
massage
Young
GSTP1 Post DRE Sedimentation 91 50/51 GS4-9 asymptomatic/B qMSP 81 94/41 2009
iopsy negative
Young
RASSF2 Post DRE Sedimentation 91 50/51 GS 4-9 asymptomatic/B qMSP 59 63/18 2009
iopsy negative [101]
Young
HIST1H4K Post DRE Sedimentation 91 50/51 GS4-9 asymptomatic/B qMSP 92 86/16 2009
iopsy negative
Young
TFAP2E Post DRE Sedimentation 91 50/51 GS4-9 asymptomatic/B qMSP 100 18/0 2009
iopsy negative
GSTP1 Post DRE Sedimentation 24 69 <6-10 BPH qMSP 75 98 [102] 2008
Post Negati
RASSFla prostatic Sedimentation 95 38 GS4-10 bii;ts‘;’e qMSP 77.9 92.1 0.85 2007
massage
Post Negati
CDH1 prostatic Sedimentation 95 38 GS4-10 bef);ts‘;’e qMSP 30.5 94.7 2007
massage
Post Negative
APC prostatic Sedimentation 95 38 GS 4-10 biopsy qMSP 50.5 94.7 0.74 2007
massage
Post Negative
DAPK prostatic Sedimentation 95 38 GS4-10 biopsy qMSsP 28.4 94.7 2007
massage
Post Negative
MGMT prostatic Sedimentation 95 38 GS 4-10 . qMSP 14.7 97.4 2007
biopsy
massage
Post . [103]
. . . Negative
p16 prostatic Sedimentation 95 38 GS 4-10 biopsy qMSP 11.6 94.7 2007
massage
Post Negative
pl4 prostatic Sedimentation 95 38 GS4-10 biopsy qMSsP 6.3 97.4 2007
massage
Post Negative
GSTP1 prostatic Sedimentation 95 38 GS 4-10 biopsy qMSP 83.2 86.8 0.86 2007
massage
Post Negative
RARB2 prostatic Sedimentation 95 38 GS 4-10 biopsy qMSP 62.1 97.4 0.8 2007
massage
Post Negative
TIMP3 prostatic Sedimentation 95 38 GS 4-10 biopsy qMSP 43.2 100 2007

massage




Post

GSIZZ:IIQ/ ﬁl;’Ale)lélu, prostatic Sedimentation 95 38 GS 4-10 I\Leii;tsl;’e qMSP 86 NA 2007
massage
No history of
APC Sedimentation 52 91 GS 4-10 genitourinary qMSP 48 96 2005
diseases
No history of
ARF Sedimentation 52 91 GS 4-10 genitourinary qMSP 37 100 2005
diseases
No history of
CDH1 Sedimentation 52 91 GS 4-10 genitourinary qMSP 77 94 2005
diseases
No history of
GSTP1 Sedimentation 52 91 GS 4-10 genitourinary qMSP 48 100 2005
diseases
No history of
MGMT Sedimentation 52 91 GS 4-10 genitourinary qMSP 19 100 2005
diseases
No history of [104]
pl6 Sedimentation 52 91 GS 4-10 genitourinary qMSP 37 100 2005
diseases
No history of
RAR-2 Sedimentation 52 91 GS 4-10 genitourinary qMSP 35 91 2005
diseases
No history of
RASSF1A Sedimentation 52 91 GS 4-10 genitourinary qMSP 73 89 2005
diseases
No history of
TIMP3 Sedimentation 52 91 GS 4-10 genitourinary qMSP 37 91 2005
diseases
No history of
p16, ARF, MGMT, Sedimentation 52 91 GS4-10 genitourir?ary qMSP 87 100 2005
GSTP1 .
diseases
Intracapsula
r cancer and
Post locally
GSTP1 prostatic 40 45 BPH MSpP 73 98 [105] 2001
advanced or
massage .
systemic
cancer
APC Post DRE Sedimentation 97 83 GS 6-9 BI;T}'];IaN' qMSP 0.585 2009
GSTP1 Post DRE Sedimentation 97 83 GS 6-9 BI[’;I},];I;\I, qMSP 0.664 2009
BPH, PIN, [106]
RARp2 Post DRE Sedimentation 97 83 GS 6-9 At},/pia ! gqMsP 0.705 2009
RAR,B;,P%STP], Post DRE Sedimentation 97 83 GS6-9 BI;I;I}'I;EN' qMSsP 60 81 0.72 2009
GSTP1 Post DRE Sedimentation 54 67 GS 4-10 Biopsy negative qMSP 33 95 0.65 [107] 2008




RARB Post DRE Sedimentation 54 67 GS 4-10 Biopsy negative qMSP 40 84 0.59 2008

APC Post DRE Sedimentation 54 67 GS 4-10 Biopsy negative qMSP 36 91 0.59 2008
GSTP1, APC Post DRE Sedimentation 54 67 GS 4-10 Biopsy negative qMSP 51 89 0.68 2008
GSTP1, APC, RARB Post DRE Sedimentation 54 67 GS 4-10 Biopsy negative qMSP 55 80 0.69 2008
GSTP1 Post DRE Sedimentation 57 56 GS 4-10 Biopsy negative qMSP 36 91 0.64 2008
RARB Post DRE Sedimentation 57 56 GS 4-10 Biopsy negative qMSP 29 91 0.64 2008
APC Post DRE Sedimentation 57 56 GS 4-10 Biopsy negative qMSP 51 83 0.62 2008
GSTP1, APC Post DRE Sedimentation 57 56 GS 4-10 Biopsy negative qMSP 53 80 0.67 2008
GSTP1, APC, RARB Post DRE Sedimentation 57 56 GS 4-10 Biopsy negative qMSP 53 76 0.65 2008
GSTP1 Post Sedimentation 12 5 GS 67 Biopsy MSP 25/17 80/80 2006
DRE/biopsy Negative
APC Post Sedimentation 12 5 GS6-7 Biopsy MSP 8/17 80/80 2006
DRE/biopsy Negative
Post Biops (3]
EDNRB 4 Sedimentation 12 5 GS 6-7 il MSP 63/88 25/40 2006
DRE/biopsy Negative
EDNRB, APC, Post . . Biopsy
GSTPI DRE/biopsy Sedimentation 12 5 GS 6-7 Negative MSP 100 40 2006
GSTP1 Post biopsy Sedimentation 18 18 Not Negative MSP 58 39 [108] 2003
specified Biopsy
GSTP1 Sedimentation 69 31 speNc;)ftie d BPH qMSP 18.8 96.8 2002
[109]
GSTP1 Sedimentation 69 31 Nf)t. BPH MSp 30.4 96.8 2002
specified
Post Not
GSTP1 Prostatic 11 10 o BPH MSP 36 100 2001
massace specified
g [110]
Post Not
GSTP1 Prostatic 29 40 s BPH Msp 76 97 2001
specified
massage
Clinically
GSTP1 Post DRE 65 45 localized BPH Msp 97.8 88.9 0.936 [111] 2013

cancer

MSP = methylation specific PCR, qMSP = quantitative MSP, DRE = digital rectal examination, GS = Gleason score, PIN =.prostatic intraepithelial neoplasia, BPH
= benign prostate hyperplasia



