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Genomic definition of renal cell carcinoma (RCC)
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Clear cell RCC: homogeneity in driver gene (VHL)
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Clear cell RCC: heterogeneity in secondary alterations

Chromatin remodelers in ccRCC
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ccRCC molecularly defined by:
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Clear cell RCC: sporadic tumor evolution

Hereditary disease
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Chromatin remodellers are not randomly mutated:
mutually exclusive PBRM1 and BAP1 mutations
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Chromatin remodellers are not randomly mutated:
co-ocurrence of PBRM1 and KDM5C mutations
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Different tumor evolution trajectories: intratumor heterogeneity
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Mutations and gene expression signatures are connected

Motzer, Cancer Cell 2020;38:803

Patient Percentage

Molecular subtypes of ccRCC by RNAseq
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Gene mRNA signatures accuratedly associate with tumor characteristics

Angiogenesis: VEGFA, KDR, ESM1, PECAM1, ANGPTL4, CD34
T-effector: CD8A, EOMES, PRF1, IFNG, CD274
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Gene mRNA signatures associate with immunotherapy/ antinagiogenic response

However, gene mRNA signatures reflect tumor microenvironment,
not the tumor cell
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However, more intrinsic factors associated with drug sensitivity?

PARP1 mediates DNA repair
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PARP1 expression modulates drug response interacting with PBRM1 mutation

Nivolumab Sunitinib
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HIF2a inhibitor (belzutifan) in ccRCC
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Belzutifan resistance mechanisms
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Chromophobe RCC

TP53, PTEN, TERT, MT-DNA

A ccRCC
(n=437)
1 8 )
2 4]
3 lmmﬁumw
4 v
5 g l'll I--H.lll lt‘i-lﬂl:l.'":" Lw‘
6 * ‘ (o LI
7 : ..l l_‘|||”l L ey |
8 2 i ' | III.II | II'
10 2 Iﬂ#ﬁ”
12 § b ‘ i3
g U e eglm
1%1/_ ST O T -u ‘4 :{JI
18 | = e
sllopmmnps of shuils ol
. classic eosinophilic
M copy loss M copy gain (n=47) (n=1g)p

Davis, Cancer Cell 2014;26:319

B somatic
mutation:

copy loss:
eosin.sm = & s

TP53
ATM
CDKN1A

CDKNZ2
RB1

PTEN
MTOR
NRAS
TSC1
TSC2

MT-ND1
MT-ND2
MT-ND4
MT-ND5
MT-ND6

0 nuclear
DNA

HET W HOM

mtDNA g MDNA
(20-60% het.) ™ (>60% het.)

silencing: B St';‘:acr}gﬁi!

TERT |, Il

promoter

pathway-altered cases: p53 PTEN Complex|



MTOR pathway alteration in chromophobe RCC confers poor prognosis
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USP9X is a novel marker for mTOR inhibitor response

Whole Exome Sequencing of 3 chRCC patients with extraordinary response to temsirolimus
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TCGAE “Papillary” RCC
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TCGAE

Translocation RCCs
(12%, 7 of 60 “type 2” tumors)
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Papillary RCC tumors with different transcriptomic HIFa profiles
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Transcriptomic identification of nove
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Conclusions

VHL inactivation is the homogenous driver of ccRCC, through HIF2-alpha
accumulation. However, VHL needs to be complemented with secondary alterations

Mutations in genes encoding chromatin remodelers (e.g. PBRM1, BAP1, KDM5C)
modulate TMA and impact drug response. In some cases, interacting with other
genes (e.g. PARP1). Still no biomarker in the clinic

ITH remains a challenge in ccRCC. Novel techniques such as scRNAseq, may aid in this
respect

Non-ccRCC research lags behind, we need genomic studies that can provide a more
in-depth molecular classification tumor with a clinical meaning
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