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Rhabdoid tumors (RTs)

Atypical Teratoid/Rhabdoid tumor
(AT/RT)

Extracranial
rhabdoid tumors

(ECRT)

Sultan et al, Pediatr Blood Cancer 2010

HES IHC SMARCB1

Versteege et al, Nature 1998
adapted from Kadoch et al, Biochemistry, 2016

mSWI/SNF 
complex

SMARCB1
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Immunogenecity of tumor cells

Lawrence et al, Nature 2013

coding-genome driven immunogenicity

Can rhabdoid tumors be immunogenic despite their low mutational burden?

PD-L1 blockade

Geoerger B, Lancet Oncol, 2019

Current paradigm from adult cancers
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Cell(s) of origin of RTs: 
time-dependency of Smarcb1 inactivation in early embryo

Han et al, Nat Communication, 2016

E6 P0

Prenatal inactivation

E10

Smarcb1flox/flox;Rosa26CreERT2 model 

P0 P1…P15
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Study design

Immuno-
histochemistry

Smarcb1flox/flox;
Rosa26CreERT2

AT/RT

ECRT

Bulk transcriptome
& methylation

Single cell RNA sequencing
&TCR sequencing

Multiparametric
flow cytometry

Immune 
infiltrate

T cells

Myeloid cells

MYC

TYR

SHHExpression dataset

Microarray
I Curie + DKFZ (Heidelberg) 
n = 134

Methylation dataset

450k methylation array
I Curie + DKFZ
n = 191
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Are rhabdoid tumors infiltrated by immune cells?

Analysis of Immune infiltration of human RT according to RT 
subgroups
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RT are infiltrated by immune cells)
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Leruste et al., Cancer Cell, 2019

Distribution of TCRb CDR3 
sequences in bulk RNA-seq

IHC analysis (n = 74)

* RTs molecular subgroups are 
defined by transcriptomic and 
epigenetic characteristics

In silico analysis
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T cell heterogeneity and clonality characterization by scRNAseq

Leruste et al., Cancer Cell, 2019

Unpublished data-don not post
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Single-cell paired transcriptome and TCR
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Cell count per clonotype

Tumor

PBMC

Most expanded clonotype in tumor sample (110 cells)

Tumor

PBMC

CD8+ T

CD4+ T

10X Genomics
Full length
TCR (ab)

3 tumor/PBMC samples

Tissue Resident and 
exhausted memory 
CD8+ T cells
are highly expanded 
at the tumor site

10Leruste et al., Cancer Cell, 2019



Could the epigenetic dysregulations of RTs be a 
source of immunogenicity? 

 Our scRNA-seq data identified IFN-a-responding T and myeloid cells in RTs

 IFN-regulated genes anticorrelate with SWI/SNF expression in TCGA cohorts

Canadas et al., 2018

 Epigenetic changes  modulate the expression of transposable elements, 

particularly ERVs, activating IFN-signaling in tumor cells

Chiappinelli et al., 2015; Roulois et al., 2015
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Endogenous retroviruses and anti-tumor immune response

Atterman et al, Annals of Oncology 2018
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Correlation between CYT score 

and ERVs sense expression

mRNAseq, n=45
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dsRNA ERV expression (PAMPS?) could
trigger IFN-signaling via dsRNA sensing
pathways (PRR?)

Human RT cell lines
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Endogenous retroviruses in RT samples: correlation with CYT score
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ERV re-expression in RTs is dependent on SMARCB1 deficiency

Bidirectional expression

log2(SMARCB1 –

condition expression)

Sense transcription

SMARCB1 - SMARCB1 +

log2(Fold Change)
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Is targeting of the immune infiltrate of clinical utility for RTs?

Preclinical evaluation of immunotherapy in RTs:

Targeting T and myeloid cells
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a-PD-1 blockade controls tumor growth

 How to improve the treatment and translate it to patients?

D7 D24

+/- a-PD-1, 250µg1st graft D120 - 140:
tumor rechallenge
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Targeting tumor-associated macrophages (TAMs) to enhance tumor immunotherapy

scRNAseq of myeloid cells

Depletion of macrophages? 

Unpublished data-don not post
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Targeting tumor-associated macrophages (TAMs) to enhance tumor immunotherapy

scRNAseq of myeloid cells

Depletion of macrophages? 

Immune modulation of macrophages? 

 Poly(I:C) induces partial tumor control

Unpublished data-don not post
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Poly (I:C) induces a global remodeling of the TME

iNOS induction in remaining macrophages

F4/80 iNOS Merge

P
B
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Pro-tumoral macrophages Neutrophils 

Expansion of progenitor exhausted  (TPEX) CD8+T cells
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Poly (I:C) induces a global remodeling of the TME

+/- aPD1 250ug/injection
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Expansion of progenitor exhausted  (TPEX) CD8+T cells  Poly (I:C) + aPD1 leads to complete tumor rejection
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Take home messages & perspectives

 Despite the extraordinarily 
low TMB, RTs are highly 
infiltrated by T and myeloid 
cells

Immunogenic ?

 SMARCB1 loss results in ERV 

derepression, which may 

trigger innate and adaptive 

immunity

Targetable?

RTs

Infiltrated? 

Express ERVs?

 RT specific antigens ???
(Immunopeptidome, in silico
analysis, TCR specificity)

 Translation of poly(I:C)/other myeloid + T 

cell targeting strategies to the clinics

Modulation of IR: radiation therapy, 

epidrugs
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