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Bladder cancer

Bladder cancer is the 9th most commonly diagnosed cancer worldwide
165,000 deaths annually worldwide

~75 % of the tumors are non-muscle invasive (Ta, T1 and CIS) at diagnosis
~ 25% T2-T4 at diagnosis
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Main clinical challenges for patients with NMIBC

Predict disease course in early-stage bladder cancer
Better risk assessment for surveillance, follow-up planning

Better selection of high-risk patient to therapy (BCG/I0/targeted treatment)

Predict response before (or during) treatment
BCG, MMC, I0, targeted treatment

Change treatment regimens
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Identification of subtypes and predicting outcome in NMIBG

1,767-gene set

. Signature

Cohorts selected from biobank materials based on
clinical outcome (recurrence, CIS and progression)

294 patients = progression classifier validation
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Lund Taxonomy approach - NMIBC and MIBC combined

Samples selected to represent the entire disease spectrum
3 major groups identified in NMIBC
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Development of a 12-gene progression score (PCR assay

Transferred microarray signature to a 12-gene RT-gPCR test

Progression score =

average (Ct (COL4A3BP, MBNL2, NEK1, FABP4, SCAP2) —

average (Ct (KPNA2, BIRC5, UBE2C, CDC25B, COL4A1, MSN, COL18A1))

12 gene signature
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Prospective study of 12-gene progression score in UROMOL

Patients initially enrolled
1224 patients 1488 tumours
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Prospective study of 12-gene progression score

A Al patients
n\‘?
c 204 204
=]
g Cut-oﬁmma‘ Cut-off gy e
& | p<0.001 p<0.001
Al patient g 15 HIGH RISK (Prog = 30) 157
atients
P K HIGH RISK (Prog = 36)
2 104 10
7]
z
g
g 5 5
o]
g LOW RISK (Prog = 7) LOWRISK (Prog =1)
0 20 40 60 80 0 20 40 60 80
Number at risk Time (mo) Number at risk Time (mo)
—343 279 17 23 0 —172 140 51 11 0
—318 224 104 0 0 — 489 33 170 42 0

EORTC high risk patients (>6)

204 204
Cut—oﬁmw Cut-offy, .
. HIGH RISK (Prog = 25
15 P=0035 Prg=2) | HIGH RISK (Prog = 29)

EORTC high-risk

Cumulative incidence of progression (%) O

54 54
LOW RISK (Prog = 4)
LOW RISK (Prog = 0)
0 0
1 T T T T T T T T T
0 20 40 60 80 0 20 40 60 80
Number at risk Time (mo) Number at risk Time (mo)
- 75 55 22 2 0 —_ 28 22 8 0 0
—172 105 46 15 0 =219 138 60 17 0

Slide credit: Lars Dryskot Dyrskjet et al, Eur Urol 2017



—

Table 2 - Cox regression analysis of progression-free survival with the first tumour in the disease course as the baseline *

HR (95% CI) y (df) p value PA (%)

Univariate analysis (n =578, 37 events)

Age 1.03 (1.00-1.06) 392 (1) 0.040 58.4
Gender (female vs male) 093 (0.43-2.05) 003 (1) 0878 495
Stage (T1 +Cis vs Ta) 142 (3.67-15.04) 3487 (1) <0.001 755
Grade (high vs low + PUNLMP) 494(2.32-1051) 2058 (1) <0.001 70.1
Bacillus Calmette-Guérin (yes vs no) 063 (0.24-1.61) 1.07 (1) 0329 53.8
Size (>3 cm vs <3 cm) 140 (0.63-3.11) 063(1) 0415 532
Growth pattern (solid + mixed vs papillary) 445 (1.72-11.51) 6.70 (1) 0.002 55.5
Primary (yes vs no) 1.01(0.53-1.93) <0001 (1) 0978 4938
Multiplicity (multiple vs solitary) 1.48 (0.76-2.88) 129(1) 0.248 53.0
Concomitant CIS (yes vs no) 359 (1.58-8.18) 703 (1) 0.002 56.5
EORTC risk score (6 vs <6) 7.17 (3.28-15.71) 31.20(1) <0.001 733
EORTC risk score (continuous) 121(1.14-1.28) 35.88(1) <0.001 784
Progression score (high vs low risk) 508 (2.23-11.57) 19.56 (1) <0.001 68.1
Progression score (continuous) 239(1.82-3.16) 4185(1) <0.001 78.6
PA model (clinical) 818
PA model (clinical + Prooression score [continuous/) 85.7
Multivariable model 1 (n= 517, 34 events) 55.84 (2) <0.001 85.7
Progression score (continuous) 1.95 (1.44-2.65) <0.001

Stage (T1 +CIS vs Ta) 421(1.89-9.39) <0.001

Multivariable model 2 (n = 578, 37 events) 53.36(2) <0.001 822
Progression score (continuous) 1.90 (1.39-2.58) <0.001

EORTC risk (continuous) 1.13 (1.05-1.21) 0.001
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UROMOL 2016 study

European multicenter study of total RNA-Sequencing from 460 NMIBC tumors.

Major finding: Three molecular subclasses of NMIBC with different clinical

outcomes and biological characteristics.
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UROMOL 2021 study

Multi-omics analysis of 862 NMIBC tumors

« Transcriptomic analysis (total RNA-Seq): 535 tumors

« Copy number analysis (SNP arrays): 473 tumor-leukocyte pairs

+ Methylation analysis (EPIC BeadChip): 29 tumors

+ Spatial proteomics analysis (multiplex immunofluorescence): 167 tumors

» Validation using expression data from 1309 independent tumors

» Updated clinical follow-up
» Updated bioinformatics analysis pipelines
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Four transcriptomic classes (n-535 NMIBC)
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Transcriptomic class characteristics

Class 1 Class 2a Class 2b Class 3
C o o . Regulons: TFs Regulons: Chromatin remodelling
(IR TETAARECED ORI T are Silhouette score e 1 Classza  Claseob  Classs T u———

Gender

Tumor stage

Tumor grade

Concomitant CIS

[N Growth pattern

RN (NN  Tumor size
[N Y EORTC risk score

AR 00 A MCIAMBIMMUMOMEY ' EAWU risk score

W[ |
i JW‘“ ’

| H ‘
WY I AR AR ) 1 I e ‘,,";fﬂ.ﬂ,, !
AT g Progression to MIBC I s I
TR ARIREE TANSERTRRTIE Recurrence rate ) |
! il
AR MM 00RO VIR O 00000 O O III-IIIII-III Progression signature
T 1 T N CIS signature
AN T O T1HG subtype
TRTATILERT AT MO LundTax
TRV RRRRERCED SRR RAMAIE RO MIBC consensus class ! ‘
‘ | | =‘ i | I | Early Ce" Cycle monacnw;y- -log10(BH-adjusted p)
‘ Late cell _c:yc[e 4050051 0 20 40 60 06 0 05 & 0 20 40 160
DNA replication
Uroplakins
l Cancer stem cell markers
Il EMT
Differentiation
. Hépoma Silhouette score  Gender Tumor stage  Tumor grade Concomitant CIS Growth pattern  Tumor size
EGFR I'gands W< | [ | ) W High M ves M Papillary W>=3cm
| B FGFR3-coexpressed genes ¥ L B Low o Mo Wesen
BB IIIIlIlIIIl || \m IIIIIIIIIIIIIII- | NIREURAERREE I irmune infiktration score
EORTC risk EAU risk Progression Recurrence rate  T1HG subtype LundTax MIBC class
Il ‘ ‘ I Immune checkpoint Wriohce)  Ergh  [lves mo W TiHG- Wuroa [ T
Antigen presenting machinery M Low (s6) Int Mo W1peryear  MTIHG2 [ [ell] B Lumns
M Low W-1peryear  WTIHG-3 GU-Inf Wumu
IFN- Murcc Stroma-rich
CD8*T cells Erogrfssionl_ c:_ls1 ; Row-scaled g 0(BH-adusted ) Msasq
PDCD1 (PD-1) signature ratio signature ratio gene expression -log -adjusted p
mOw R E N s wmma NA
CD274 (PD-L1) 05 1 1.5 051158 2 -1 -05 0 05 1 10 20 30 40

Pan-fibroblast TGF-8
Lindskrog et al, Nature Communications 2021



Genomic alteration in 140 Ta tumors
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evalence of KDOMGA mutations in NMIBC
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Copy number alterations (n-473 NMIBC)
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Mutational analysis (RNA-Seq hased)
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Class 3 tumors are luminal-papillary and immune-depleted
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lass 3 NMIBC similar to UTUC with a luminal-papillary and
T-cell depleted immune contexture
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Prediction models
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Summary and conclusions

- NMIBC molecular subtypes are prognostic.

- Biomarkers for predicting response to BCG and newer intravesical
agents are needed.

-MIBC molecular subtypes overlap with NMIBC but are not the same.
-Important NMIBC molecular features: FGFR3 alterations, APOBEC3
signatures association with worse outcomes, KDM6A alterations.
-Prospective trials assigning interventions based on molecular
subtyping are needed but additional work to translate discoveries of
molecular subtypes to clinical-grade biomarkers is needed.
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