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Schematic representation of intrinsic subtypes of bladder cancer
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=2010: MS1 n MS2

=2012: MS1 Ha aBe rpynnbl (MS1a n MS1b)
noatun MS2 Ha nate rpynn (MS2af,
MS2a2,MS2b1, MS2b2.1 n MS2b2.2)

»2013: ypobasanbHbin A (UroA), ypobasanbHbin
B(UroB), nnocoknetouHo-noao6bHbIn (SSCL) n
reHoMHoHecTabuabHble (GU)

»2014: UroA, Uro B, GU, nuoumastpatneHbin, SSCL.

=B rpynrnax NHBa3sMBHbIE N HENHBA3MBHbIE
KapunHOMBbI
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2010

Integrated Systems and Technologies Cancer
Research

Combined Gene Expression and Genomic Profiling Define
Two Intrinsic Molecular Subtypes of Urothelial Carcinoma
and Gene Signatures for Molecular Grading and Outcome

David Lindgren’, Attila Frigyesi?, Sigurdur Gudjonsson®, Gottirid Sjédahl’, Christer Hallden®, Gunilla Chebil®,
Srinivas Veerla', Tobias Ryden®, Wiking Mansson®, Fredrik Liedberg”, and Mattias Héglund'

» 144 obpa3ya; aHanm3 myTtaumn FGFR3, PIK3CA, KRAS,
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2012-2013-2014

A Molecular Taxonomy for Urothelial Carcinoma

Gottfrid Sjodahl’, Martin Lauss’, Kristina Lévgren’, Gunilla Chebil, Sigurdur Gudjonsson?,

Srinivas Veerla', Oliver Patschan?, Mattias Aine’, Marten Fernd', Markus Ringnér’',
Wiking Mansson?, Fredrik Liedberg®*, David Lindgren', and Mattias Hoglund'

BIOMARKERS, GENOMICS, PROTEOMICS, AND GENE REGULATION
Toward a Molecular Pathologic Classification of Urothelial
Carcinoma

Gottfrid Sjodahl, ™ Kristina Lowgren,” Martin Lauss,” Oliver Patschan,’ Sigurdur Gudjonsson,” Gunilla Chebil,™ Mattias Aine,”
Pontus Eriksson,* Wiking Mansson,’ David Lindgren,' Mérten Fernd,* Fredrik Liedberg,’ and Mattias Haglund*

" JKCMNPEeCCUs KNHUEBbIX reHOB bbia
noaTBep>XXAeHa Ha YpoBHe beska ¢
nomoubto UTX.

=*MS1 aBe rpynnbl (MS1a n MS1b); MS2
nate rpynn (MS2a1, MS2a2,MS2b1,
MS2b2.1 n MS2b2.2).

*Tpy OCHOBHbIX NOATUNOBA: YpOoba3anbHbIN
(UroB), reHomHOHecTabunbHbIN (GU) 1
SCCL.

=UroA, UroB, GU, Infiltrated, SCC-L.
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Normal UroA = UroB SSCL GU

* Uro: xapakTepHble
NPU3HaKM 6a3anbHbIX
Knetok KRT5+ n P-CAD+
N nepexogHbIX KNeToK

TP63+;
— EE . SCCL: KRT5+ 1 P-CAD+;
Eeas Q * GU: KRT5—, P-CAD-u
1 |B  TP63-, Ho E-CAD+ 1
ERBB2+;

FGFR3

CCND1

CCNB1 L1
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THE TCGA(The Cancer Genome
Atlas) PROJECT (2014)

*Tonbko MIBC, 131 cayuas.

=Knactep |: nanuanapHaa mopodonorus,
HapyweHwue perynaummn FGFR3.

»Knacrepsl | n |l: BbICOKMI ypOBEHb 3KCNpEeCccun
HER2 (ERBB2) n ER, GATA3+ 1 FOXA1+.

=Knacrep Il noxox H niockokneTouHbln Tvn Ca
rO/IOBbI, LLEWN N IErKOro, BbICOKNIM YPOBEHb
skcnpeccum KRT14 n CD44.

*|V noxox Ha lll, HO Tak>Xe cofepXnUT YepThl
OKpY>KaroLLer CTPOMbI U MbILLL,

mRNA subtypes

Papﬂlary histology
FGFR3 mut
FGFR3 amp
FGFR3 fusion
FGFR3 mRNA
miR-99a-5p
miR-100-5p
Squamous features
KRT5 mBRNA
KRT6A mRNA
KRT14 mRNA
EGFR mRNA
EGFR protein
GATA3 mRNA
GATAS protein
FOXAT mRNA
UPK3A mRNA
miR-200a-3p
miR-200b-3p
E-cadherin protein
ERBB2 mut
ERBBZ amp
ERBB2 mRNA
ERBB2 protein
ESR2 mRNA
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THE TCGA(The Cancer Genome
Atlas) PROJECT (2017)

Neuronal
(50/0) Luminal-

== papillary

= (35%)

Neuronal
(5%)

Luminal
(60%)

Luminal Luminal-
(6%) infiltrated
(19%)

Normal bladder mucosa

High luminal markers
(KRT20, PPARG, FOXA1, GATA3, uroplakins, FGFR3, ERBB2)

Low basal/squamous markers Female-predominant;

(CD44, KRT5, KRT14, DSC3, TP63, EGFR) High basallsquamous
ors

(CD44, KRTS, KRT14,

Low miR-99a and miR-100

Luminal-papillary Luminal-infiltrated | Luminal
Subtypes (35%) (19%)

Etoposide
FGFR3 inhibitor; Immune plus

Suggested Early cystectomy checkpoint SIS
treatments without NAC inhibitor Haned

Luminal (600/0) DSC3, TP63, EGFR); Worst survival;
bow winatmarkars | suroendocrine
rpholog; (KRT20, PPARG, 1,
P'ﬂ::?c :::vlvnl; % GATAS, uroplakins, 9;':;
FGFR3 alterations; TCGA cluster Il in 2014; FGFR3, ERBB2); prolife
Active SHH signaling; Lowest purity with High uroplakins | High immune markers w"m"“: J
Low CIS scores; mesenchymal signature; and SNX31; [PD-L1 (CD274), CTLA4);
Low extracellular matrix; High EMT markers; Umbrella cell High CIS scores;
Low tumor burden; Medium immune markers phenotype Loss of SHH signaling;
Low hypermethylation; [PD-L1 (CD274), CTLA4] TP53 mutations
CDKN2A deletion;
High miR-200 and CDH1;

Neuronal
(5%)

therapy
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THE MD ANDERSON SUBTYPES

sbazanbHbin (KRT5, KRT14, CDH3, CD44) n
NroMumnHanbHbiM (KRT20, CD24, FOXAT,
GATA3, ERBB2, ERBB3) Tmn n p53-
NOAOOHbIM.

=Onyxoaun u3 rpynnbl p53-nogobHoro
noATMNa B OCHOBHOM ObINN YCTONUMBbI K
HeoaAbtOBaHTHOM XMMMOTEPaNnM Ha
OCHOBE UMCnAaTMHa

2016

Bladder Cancer Molecular Taxonomy:
Summary from a Consensus Meeting
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= BASQ: Bbicokas akcnpeccma KRT5/6+,

UNC
KRT14+ n FOXA1-, GATA3-.
= Xy>Xe NpOrHos;
MDA es. ® [1nA APYTVIX ONWUCaHHbIX NMOATWMOB
TpebyeTca gononHuTenbHasa pabora.
TCGA =
Lund inf
CIT
Lund TCGA MDA UNC.
Consensus

Nature Reviews | Urology

2019

A Consensus Molecular Classification of Muscle-invasive Bladder
Cancer

Aurélie Kamoun™*, Aurélien de Reyniés ™', Yves Allory "~', Gottfrid Sjodahl ™',

A. Gordon Robertson ', Roland Seiler’, Katherine A. Hoadley*, Clarice S. Groeneveld “<",
Hikmat Al-Ahmadie’, Woonyoung Choi’, Maure A.A. Castro", Jacqueline Fontugne ",

Pontus Eriksson*, Qianxing Mo', Jordan Kardos®, Alexandre Zlotta™, Arndt Hartmann™,
Colin P. Dinney °”, Joaquim Bellmunt ?, Thomas Powles’, Niiria Malats®, Keith S. Chan"",
William Y. Kim“*, David J. McConkey”, Peter C. Black*, Lars Dyrskjot*, Mattias Hoglund ¥,
Seth P. Lerner~, Francisco X. Real“", Francois Radvanyi®, the Bladder Cancer Molecular
Taxonomy Group

= Luminal papillary (LumP), luminal nonspecified (LumNS),
luminal unstable (LumU), stroma-rich (15%),
basal/squamous (Ba/Sq), neuroendocrine-like (NE-like).

» OrpaHu4yeHnsaMu paboTbl ABASIOTCA PETPOCMEKTUBHbIN
cHbop KAMHNYECKMX JAaHHBIX M OTCYTCTBME MNOJIHOMN
MHPOPMALIMN O NEYEHUN MaALMEHTOB.
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Class N Luminal non- Luminal Stroma-rich Neuroendocrine-
. FIMMP) specified (LumNs) | unstable (Lumu) like (NE-like)

Differentiation Neuroendocrine
Oncogenic ' ' TP53 -, RB1-,
mechanisms PPARG + ' E2F3 +, ERBB2 + ' Cellcycle +
CDKN2A- 1 Genomicinstability |
! Cellcycle +
Mutations FGFR3 (40%), |  ELF3(35%) |  TP53(76%), TP53(61%), |  TP53(94%)
KDM6A (38%) | | ERCC2(22%) | RBI (25%) | RBI(39%)*
! | TMB +, APOBEC + | |
! ! | Smooth muscle |
Stromal infiltrate H Fibroblasts ! H F ' Fi
i i My Y
Immune infiltrate B cells CD8T cells
| NK cells
Histology Papillary H Micropapillary | | 1 Squamous | Neuroendocrine
morphology (59%) | variant(36%) | | i d on (42%) |
: i ' ] ] (72%)
Clinical T2 stage + | Older patients+ | i H Women + i
(80+4) T3/T4 stage +
Median ovacal 4 ' 18 ' 29 ' 38 ! 12 1
survival (yr)

* 949 of these tumors
present either RB1
mutation or deletion

NMpo6aembl

» HapaBHe ¢ aZileHOKapLMHOMOW N MJIOCKOKAETOUHOW
KapunHomMown nerkoro n menaHomon MIBC nmeet
BbICOKYHO MyTauMOHHYH Harpy3ky (TMB)

» MynbTUhOKaNbHBIN Y METaXPOHHbIN OHKOTEHE3;

= Onyxoan kateropuu T1 - MONeKynapHO HeO4HOPOAHasA

rpynmna, 4to OTpa>kaeTcda B Pa3iNYHOM KJIMHNYECKOM
noeeaeHmn;

= MHoro noaTmnnos, MHOTO ,D,I/I(Eq)epeHLl,leOBOK nXx 4acto
NCKNOYakoT U3 nccaegoBaHnu,

» MonekynsipHble TECTUPOBAHNUA — JOPOTO;
= TpebyeTcs KOHCEHCYC MO NaHeNn MapKepoB.;

= [loNly4eHO MHOXECTBO AaHHbIX O MOJIEKYNSAPHbIX
XapakTepuCcTMKax paka MOYeBOro Mny3blps, HO Kak
WHTErpupoBaThb 3TV pe3y/bTaTbl ANA YAYyULLEHWS
KJMHNYECKOro BefeHMA NaLMeHTOB HeACHO.
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Bo3mo)xHoe npumeHeHue

» BASQ-nopo6bHble onyxoau (knactep I, UroB, SCC) xopoLumii
orBeT Ha HAXT Ha ocHoBe naatuHbl (HO Tobko 42% pCR,
BbIDKMBAEMOCTb He MeHsAeTcA);

» EAMHCTBEHHbIE GaKTOpbl, 3HAYNMMO CBA3aHHbIE C OTBETOM Ha
HAXT 6blan nopaxeHune anmeatmnyeckmnx y3nos n BASQ-
NoAO6HbIV KnacTep;

»He pearnpytor Ha HAXT: LumP, TP53 wild-type, HO
YYBCTBUTE/IbHbI K MHTMOBUTOPaM KOHTPOIbHbIX Tovek PD-L1
(aTe3onm3ymab), pekoMeHA0BaHa paHHAs LID;

= NE-like: 3TON03ma +uuncnnatmy;

» B pekomeHpaumsax NCCN, eBponenckmx N oTe4ecTBEHHbIX
YPOJIOrOB-OHKOJ/IOTOB HET yKa3aHWW K UCMONb30BaHMIO.

Cnacnb6o 3a BHMMaHue!
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