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BACKGROUND OBJECTIVES CONCLUSIONS

Lobular breast cancer Tumor microenvironment e ToO characterize he spatial Different tfumor clusters characterised by different hallmarks were present in the same tumor, highlighting intra-patient
transcriptome he’rerogenelty of heterogeneity

* Invasive lobular breast carcinoma  (ILC) represents & s | 5? v PN el 1 % ' . The tumor microenvironment (TME) is the set of lobular  BC including its tumor - Inter-patient heterogeneity was highlighted by the sample-specificity of some other tumor clusters

around 15% of all invasive breast cancers (BC) LNy ;"3 K50 S T A normal cells, molecules and blood vessels that microenvironment - Differences in the spatial organisation of the clusters were associated with differences in disease outcome in our dataset, with a
«  Characterized by late relapse . < ‘ X G RV i \ L) : | surround and feed a tumor cell « To irfrerrogc’re whe.’rher spatial higher spatial heterogeneity (higher level of disorganisation) of fumor clusters being associated with disease relapse
« Loss of cell adhesion and typical “single file” pattern of @/ 5 ' . o £ | A - { .‘," - A tumor can influence its TME during evolution, franscriptomics  may  improve ’rhe « Our results revealed a substantial inter- and intra-patient heterogeneity of ILC both at the tumor and TME levels. Different tumor

the cells (Fig. 1) & W § > e and the TME can affect how a fumor grows prediction of the risk of recurrence in clusters characterized by specific hallmarks were associated to specific clinical features and disease outcome, offering novel
- Frequent mutation of CDH1, PIK3CA, PTEN, AKT] Fig. 1. and spreads lobular breast cancer perspectives for optimized ILC care

METHODS WORKFLOW

Spatial Transcriptomics
Fig. 2. ST slide (Visium, 10X Genomics)

Clusters characterisation using
annotation and gene set Spatial analysis of the obtained Assessment of relations between
enrichment analysis for Hallmarks clusters (level of contacts clusters abundance, contacts
gene sets (MsigDB) after between different clusters) and different clinical features
differential expression analysis

Inter-sample normalisation,
merge of the samples and
clustering analysis at the spot
level

Spatial transcriptomics (ST) and
histo-morphological annotation
of the relative H&E slides

Image-based Gene expression-based RESU LTS
analysis analysis
D72 068 O 64 O 60 O 56 0 52 0 47 M 43 W 39 W 35 O 5 Hallmark pathways (GSEA)
Table 1. ST cohort Grade Tumor stage & ShEnEcEBESEBESEZIREN: & - cluster 5 . -
0O 69 O 65 0 61 @ 57 053 M@ 48 @ 44 @ 40 @ 36 O 7 27 -
MYC TARGETS V1 I -
Tot Gl G2 G3 T 23 o o RN ] :
O — I OXIDATIVE PHOSPHORYLATION | ]
N. of samples 43 5 34 4 24 19 - — — [ ] UNFOLDED PROTEIN BESPONSE — g
) —— PANCHEAS BETA CELLS — g "
: — S N CTARGETS V3 = di<0.2 o |
Nodal status Disease relapse o | = > PIak AKT TS TARGETS V2 ~  padj<025 5
® 2 TR GGG SInAliNG [ Facse & 10-
N O N + N @) YeS — ﬁ . Ehd KEAS %%hszFNMGE”% = . TRUE %
\ 4 \ 4 o © | ! — : — = - . INTERFERON §\$WEQLRJ%%E?$}'>§§ = % 5- .
N. of somples 30 13 34 9 = © ] — — — — = ANGIOGENESIS ] o
S - — — — — — UV RESPONSE DN I ﬁ
Histo-morphological annotation Clustering analysis . L ==_" Z===8 _ = | 7 NTERFERON GAMMRESECNEE o |
P g - Spatial franscriptomics (ST - Fig. 2) was performedon43 s <o | % m = = gy = l P ITHELIAL MESENGH Yy SCACULATION 1 : 3
; H - i . — —.E__: 2 1 0 1 T d
HsE slide RNA : tlevel ILC primary frozen tumor samples (HR+, HER2-) coming 1T EE T A B — Normalisid Bron e score . umor grade
sequencing (spot level) . . = —
from patients with long term follow up (Table 1.) = . — = 1 1 B3 B — aa .
i et 1 B==EE==EEgiEiREE=p b 3
32 clusters (at the spot level) were identified across all SEm==5 EgE=ZC= mE== [] Hallmark pathways (GSEA) 125"
the samples. All the clusters representing normal - ] = = EEE — = - cluster 17 N o .
© - o - N TERFERON ALPHA RESPONSE — 5 6.25- 1
STrUCTUreS were Shored ACToss Somples. Some STrOmO 1 2 3 4 6 8§ 9 10 11 12 13 14 1 16 1 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 EE%FESgEE%EEgBSgEEEkQBE( = g o
; ; . 5 7 5 7 5 7 G 5-
semi-automated Clustering and tumor clusters were also shared, while other ones A S IERAh e o — R s 7
annotation analysis i~ (Es Cluster g iTORCT SIGNALING —— I e g 20
were SOmple—SpeCIfIC (Flg 3 CI.) b. us E UNFOLDED PROTEIN RESPONSE = W0 Fause £ 15
* Clusters were annotafed as “tumor” clusters if the S e Bimor Bl iR 2 8w & i B W e
. . .. UV RESPONSE DN — - sl H
percentage of tumor from annotation (Fig. 2) inside the . R - !
cluster was higher than the average of our cohort S 7 — —1 . = B — EPITHELIAL MESENCHYMAL TRARSITION 3—2_10 1 T 5 -
(>29%, Fig 3 b) — [ ] L | Normalized Enrichment Score ¢ Tumor stage
- Different tumor clusters were enriched in different 7 I i c '
A d v v pathways . and present i dlffgrgnf samples (Fig. 4 B +,-(H#10&'(12(38%&'141.%51%$ 6786(-#/0&'(12(38%&41.%5!%$ 501 ‘
nnotate Clusters of spots a.,b.,c.). Different tumor clusters inside the same sample g 8 - I"HI$%& () *$+,-'.)%'()+. /01$%&()*$+,-".)%'()+. g
HsE slide " based on gene expression were observed as well £ . — g 7 -
ey . N:l’::’srls ( 8 p ) seurat_clusters . . g 000000 000000 § 120
T e 1 e 1 - A fumor cluster enriched in MYC targets, G2M £ g - b B L = 000000 000000 g |
| on i st °© 2 o 14 checkpoint and oxidative phosphorylation was more 1 mn ] 000000 000000 =
S © 3 e represented in samples with higher tumor grade o] [ [] - = — — 000000 0060000 T
ol Nomalbreest . (0=0.016, Fig. 4 d.), while tumor cluster enriched in " = L — 2000600 006669 o
® | Lymphoid nodule o 5 o 17 ) Y . " . — 000000 000000 2401
in it o 6 o 18 interferon alfa and gamma pathways was more present L L BEE L . e
: Lyn:j:r::iyte e 7 o 19 in SOmpleS with higher tumor Siage (p=0006, Fig 4 e-) ° T L 2 3 4 5 6 7 8 o6 10 11 12 13 14 15 16 17 18 16 20 21 2o 23 24 25 26 27 28 29 30 31 2 © raswa ©® risoea Relapse status
P °8 ° - The number of contacts between different clusters o .
Hole : ?O : zz (spatial disorganization) was higher in samples coming Cluster Fig. 4. Tumor clusterg are enriched in different pathways .(a.,b.). Relative abupdance
e N from patients who experienced disease relapse (Fig. 4 Fig. 3. Subdivision of each cluster (different bars) across all the samples (colors of the bars, a.). Percentage of annotations  of clusters between clinical features (d.,e.). Example of different level of spatial hetero-
pocrine metaplasia Q@ . . . . . . . . .
m|  Microcalcification c., f) of the spots that constitute the different clusters (b.) geneity (c.) and differences in spatial heterogeneity between clinical features (f.)

REFERENCES ACKNOWLEDGMENTS AND CONTACTS

1) Ignatiadis M, Sofiriou C. 2013. Nat Rev Clin Oncol. 2) Ciriello G, et al. 2015. Cell. 3) Desmedt C, et al. 2016. J. Clin. Oncol. 4) Desmedt C, et al. 2018. 5) Acknowledgments: Fond de la Recherche Scientifique, Télévie, Association Jules Bordet, Breast
n Association BCRF BREAST

Parker JS, Mullins M, Cheang MCU, et al. 2009. J. Clin. Oncol. é) Sotiriou C, et al. 2006. J. Natl. Cancer Inst. 7) Stahl PL, et al. 2016. Science. 8) Bankhead P. et ~ Cancer Research Foundation
al. 2017. Scientific Reports. J. Natl. Cancer. Inst. 9) Paquet ER, Hallet MT. 2014. J. Natl. Cancer Inst. 10) Dries R, Zhu Q et al. 2021. Genome Biol. This presentation is the intellectual property of the author/presenter. Contact them at Jules Bordet EGUNDATICH

matteo.serra@pordet.be for permission o reprint and/or distribute. LA LIBERTE DE CHERCHER



mailto:matteo.serra@bordet.be

