Identification and validation of an 18-gene signature highly-predictive of bladder
cancer metastasis
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Supplementary Table 1. 183 genes identified between group G and group P in TCGA database.

Gene ID G mean G SD P Mean P SD Absolut  Raw P Adjusted P FDR

eT value value

value

CALM3 12. 478 0.322 12. 831 0.225 4. 639 <0. 001 <0. 001 0. 336
TPTI 15. 828 0.776 15.019 0. 583 4. 245 <0. 001 <0. 001 0. 864
ARHGEF3 9. 037 0. 666 8. 420 0. 460 3. 946 <0. 001 <0. 001 1. 485
GTF2F2 9. 440 0. 559 8. 867 0.473 3.892 <0. 001 <0. 001 1. 696
CLPTMI1 11. 635 0. 543 12. 223 0. 509 3. 857 0. 001 0. 001 1.726
LOC341056 4. 205 0. 594 4. 850 0. 569 3.817 0. 001 0. 001 1.715
CLEC4D 1. 877 1. 232 1.017 0.512 3.617 0. 001 0. 001 1. 751
PCDHACI 1. 987 1. 286 1. 169 0. 320 3.631 0. 001 0. 001 1. 670
FOXRED2 8. 824 0.932 9. 624 0. 664 3. 597 0. 001 0. 001 1.727
HEPACAM?2 1.924 1. 554 0. 987 0.241 3.573 0. 001 0. 001 1. 787
EEFSEC 8. 969 0.515 9.410 0. 385 3.503 0. 001 0. 001 1. 965
KDELR1 12. 389 0. 400 12. 742 0.315 3.503 0. 001 0. 001 1. 886
ANKZF1 9. 558 0. 509 9.001 0. 539 3.591 0. 001 0. 001 1. 758
LOC389791 2. 868 1. 068 1. 895 0. 885 3.509 0. 001 0. 001 1. 644
FAMI51A 2.008 1. 226 1. 246 0. 384 3.432 0. 001 0. 001 1. 593
PPP5C 10. 326 0.275 10. 718 0. 398 3.675 0. 001 0. 001 1.515
C7orf64 7.762 0. 381 7.426 0. 306 3.472 0. 001 0. 001 1. 487
ANGPTLS 1. 112 0. 542 0.733 0.277 3.399 0. 001 0. 001 1. 428
C170rf99 2.277 1. 339 1. 364 0. 634 3. 396 0. 001 0. 001 1. 366
CDHRS5 2.461 1. 880 1. 289 0. 650 3.377 0. 001 0. 001 1. 409
TDRDS5 4.031 2. 344 6.451 2. 359 3.508 0. 001 0. 001 1. 348
C2orf71 1.218 0. 561 0. 805 0. 334 3. 366 0. 002 0. 002 1. 347
KIAA1324 4.913 1.599 3. 488 1. 331 3.423 0. 002 0. 002 1. 305
FAMI131C 3. 208 1. 786 4. 760 1. 436 3. 407 0. 002 0. 002 1. 286
TMEM200B 6.211 2. 069 7.641 1.075 3. 337 0. 002 0. 002 1. 251
POU2AFI 6. 368 1. 413 4. 305 2. 160 3.601 0. 002 0. 002 1. 208
CENPF 10. 384 0. 986 11.181 0.711 3. 366 0. 002 0. 002 1. 202
DDOST 12.799 0. 358 13.163 0. 360 3. 458 0. 002 0. 002 1. 168
HNRNPL 12.618 0. 303 12. 946 0. 329 3. 475 0. 002 0. 002 1. 150
RPN1 12. 926 0. 405 13. 296 0. 356 3.399 0. 002 0. 002 1.126
Clorf150 1. 692 0. 980 1.076 0. 383 3.311 0. 002 0. 002 1. 100
TUBALS3 2. 167 1.431 1. 243 0. 620 3.310 0. 002 0. 002 1. 068
PVRL2 11. 457 0.676 12. 036 0. 540 3. 367 0. 002 0. 002 1. 057
C12orf34 5. 358 1. 143 6. 367 0. 964 3. 364 0. 002 0. 002 1.076
1L33 7.721 2.543 5.724 1.781 3.321 0. 002 0. 002 1. 047
DHCR7 10. 271 0. 854 11.075 0.791 3.380 0. 002 0. 002 1. 042
ECHI 11. 676 0. 650 12. 400 0.751 3. 428 0. 002 0. 002 1. 062
GPCPDI1 9.421 0.774 8. 766 0.621 3.320 0. 002 0. 002 1. 051
Clorf198 10. 357 0. 590 10. 834 0. 441 3. 306 0. 002 0. 002 1. 030
KCNG2 1.725 1.032 1.081 0. 422 3. 247 0. 002 0. 002 1. 035
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Supplementary Table 2. List of genes constituting the signatures in external validation with

GSE13507 and GSE31684 datasets.

Smith et al.

TOX3
SLCI11A2
FAM36A
LIMCHI

RABIS5

AVL9
PCMTD2

PTHLH
DPP4
PCDHGAI10
MTIE
MAP4K4
SLC16A1
BST2
MMP14
IF127
NCLN
HLA-G
RRBP1
ICAM1

Mitra et al. Laurberg et al
FOXO06 COL6A2
HSD17B7 LMCDI1
ARID4B FZD1
ENAH MITF
MAP4K3 EDNRA
MARCH?7 EBF1
MECOM TPST1
LRBA AEBP1
MUT PALLD
CRCP GEM
SYPLI PXDN
ARFGEF1 KITLG
EHF
METTL7A
PPPIRI2A




Supplementary Table 3. Comparison of the receiver operating characteristic (ROC) curves of the
4 signatures in a pairwise manner in GSE13507 and GSE31684 datasets.

Wang et al. Smith et al. Mitra et al. Laurberg et al.
GSE13507 P value P value P value P value
Wang et al. - 0.16 0.08 0.09
Smith et al. 0.16 - 0.009 0.007
Mitra et al. 0.08 0.009 - 0.82
Laurberg et al. 0.09 0.007 0.82 -

GSE31684 P value P value P value P value
Wang et al. - 0.8 0.91 0.98
Smith et al. 0.8 - 0.7 0.75
Mitra et al. 0.91 0.7 - 0.93

Laurberg et al. 0.09 0.75 0.93 -




Supplementary Table 4. Sequences of the primers.

Gene ID Sequences
TROAP forward primer: 5’- CCTCCGGGGTGTATCTCCTAC-3’
reverse primer: 5’- ACGGCGCACGATGTAACAG -3’
KDELRI1 forward primer: 5’- TCAAAGCTACTTACGATGGGAAC-3’
reverse primer: 5’- ATTGACCAGGAACGCCAGAAT-3’
PVRL2 forward primer: 5’- GGATGTGCGAGTTCAAGTGCT -3’
reverse primer: 5’- TGGGACCCATCTTAGGGTGG-3’
Clorf198 forward primer: 5’- GCTGACCCCTAGCCAGATCA-3’
reverse primer: 5’- CTCTCACGTTCGGTGCTCAC-3’
GATALI forward primer: 5’- TGCGGCCTCTATCACAAGATG-3’
reverse primer: 5’- CTGCCCGTTTACTGACAATCA-3’
TOMM40 forward primer: 5’- AAGCTCACAGTCAACAAAGGG-3’
reverse primer: 5’- GGTAGTTGGACTCCCCGATTG-3’
TACC3 forward primer: 5’- TCGCCACCAGAAGTTACCG-3’
reverse primer: 5’- TCCCGCAGAGGTGTCTGAAA-3’
EIF3C forward primer: 5’- TACCAAGAGAGTTGTCCGCAG-3’
reverse primer: 5’- GGTGACATCACGAATCTTCATGG-3’
CENPE forward primer: 5’- GATGACCTAGCAACTACACAGTC-3’
reverse primer: 5’- AAAGCACCCAAACTCGAATCA-3’
TRMT]I forward primer: 5’- GGCTGCCAAAATCGCCTTTC-3’
reverse primer: 5’- AATGCGAGCAAACTCGGTGAT-3’
RCC2 forward primer: 5’- AAGGAGCGCGTCAAACTTGAA-3’
reverse primer: 5’- GCTTGCTGTTTAGGCACTTCTT-3’
MYBL2 forward primer: 5’- CCGGAGCAGAGGGATAGCA-3’
reverse primer: 5’- CAGTGCGGTTAGGGAAGTGG-3’
KIFCl1 forward primer: 5’- GTGTTCCACAGCTATTGCCAC-3’
reverse primer: 5’- ACACCTGATGTGCCAGACTTC-3’
FAM135B forward primer: 5’- CAAGGAACGGTTGAGTTTTCGG-3’
reverse primer: 5’- CTCGGATCTGGTAATACCCTCTC-3’
Cl50rf42 forward primer: 5’- TGCTGTCACAAAGTAATGCTGC-3’
reverse primer: 5’- GCAACTCAGATAGGTGAGGAGG-3’
DHCR7 forward primer: 5’- GCAGGGGTTGTGAACAAGTAT-3’

LOC100128076

COPG

beta-ACTIN

reverse primer: 5’- GAGACGGCATAGCCAAGGAT-3’
forward primer: 5’- GTCACAGACATGGTGACGGT-3’
reverse primer: 5’- TTCTTGTTGTTGCCCCGAGA-3’
forward primer: 5’- CGAGTGGTCTTGGAGCATGA-3’
reverse primer: 5’- GTGGCTCGGTCCCTTACTTC-3”
forward primer: 5’- CATGTACGTTGCTATCCAGGC-3’
reverse primer: 5’- CTCCTTAATGTCACGCACGAT-3’




Supplementary Figure 1. Kaplan-Meier analysis of overall survival between the two deviant groups. Overall
survival of Group G and Group P in (a) SEER database and (b) TCGA database.

a Overall survival (OS)-SEER b Overall survival (OS)-TCGA
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Supplementary Figure 2. Receiver operating characteristic (ROC) curve analysis of the clinical lymph node

prediction model in SEER and TCGA populations.
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Supplementary Figure 3. Receiver operating characteristic (ROC) curve analysis of our 18-gene signature as well
as 3 other lymph node prediction signatures in two external datasets. Comparison of AUC of the 4 signatures in
(a) GSE 13507 dataset and (b) GSE 31684 dataset.
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Supplementary Figure 4. mRNA expressions of the 18 genes between the two deviant groups. Validation using RT-
qPCR in the FUSCC cohort showed that NECTIN2 was the only gene that was differently expressed between the

two groups.
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