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Spatial transcriptomics-derived classification of invasive
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Background: Invasive lobular carcinoma (ILC) is the second most common histological
breast cancer subtype. Here, we classified ILC into four subtypes based on tumor
microenvironment (TME) heterogeneity and investigated their association with clin-
ical characteristics and prognosis.

Methods: Spatial transcriptomics (ST, Visium 10X) was performed on 43 hormone
receptor-positive, HER2-negative ILC frozen tumor samples. By integrating
morphology and sequencing data, ILCs were classified based on TME heterogeneity.
Using gene signatures, these subtypes were retrieved in METABRIC (n¼122) and
SCAN-B (n¼853) datasets. Chi-square, Kruskal-Wallis tests, and Cox proportional
hazard models analyzed associations with clinical features and survival.

Results: Four ILC subtypes were identified using ST: proliferative (P, enriched in tumor
cells and proliferation-related pathways), normal-stroma enriched (NSE, enriched in
fibroblasts, carcinoma in situ and EMT-related pathways), metabolic (M, enriched in
endothelial cells, metabolic pathways and AR gene expression), and metabolic-im-
mune enriched (MIE, enriched in adipocytes, macrophages, endothelial cells and
metabolic-related pathways). In METABRIC, P linked to higher tumor grade
(p¼0.0187) and more copy number aberrations (p¼0.0159). In SCAN-B, P and NSE
were associated with larger and smaller tumors, respectively (p<0.001). P was also
linked to higher tumor grade (p<0.001), lymph node involvement (p¼0.02), and high
Ki67 (p<0.001). Univariate analysis in METABRIC showed NSE and P subtypes asso-
ciated with good and poor prognosis, respectively, for relapse-free interval (RFI)
(HR¼0.56, p¼0.027; HR¼1.8, p¼0.019). Multivariable analysis confirmed NSE’s good
prognosis (HR¼0.47, p¼0.03). In SCAN-B, NSE was linked to longer RFI (HR¼0.42,
p¼0.0018) and P to shorter RFI (HR¼2.2, p¼0.0014). At the multivariate, NSE
remained associated with longer RFI (HR¼0.54, p¼0.035).

Conclusions: Spatial transcriptomics revealed four ILC subtypes reflecting TME het-
erogeneity, which were validated in external datasets and linked to distinct clinical
outcomes, enhancing prognosis accuracy in ILC.
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Background: Emerging evidence supports tumor tissue-based comprehensive
genomic profiling (CGP) in metastatic colorectal cancer (mCRC). Data on liquid biopsy-
based circulating tumor DNA (ctDNA) CGP are scarce and mainly retrospective. Pro-
spective comparison between the two tests is not currently available.

Methods: The CAPRI 2-GOIM trial investigates efficacy and safety of ctDNA-driven,
cetuximab-based, sequence of three treatment lines in patients with RAS/BRAFV600E
wild type (WT) mCRC, as determined by local laboratory. Before first-line therapy, CGP
is performed with FoundationOne (F1) CDx and F1 Liquid (F1L) CDx (324 genes) on
tumor tissue DNA and plasma ctDNA, respectively.

Results: For 2/207 (0.96%) patients, no ctDNA was detected by F1L CDx. No
patient displayed tumor fraction (TF) below 1%, whereas elevated ctDNA
(TF�10%) was detected among 140/205 (68.3%) patients. 1013 genomic variants
were identified. F1L CDx found KRAS, NRAS or BRAFV600E alterations in 19
patients, whose tumors were classified as RAS/BRAFV600E WT by local labora-
tory. Both F1 CDx and F1L CDx were available for 164/205 (80%) patients.
Concordance of 61.4% between the two tests was observed. Concordance
increased to 72.7% for F1L CDx with TF �10%. Concordance for genes involved
in anti-EGFR resistance was found in 137/164 (83%) patients, increasing to 91.5%
for F1L CDx with TF �10%. A higher number of genomic alterations was detected
by F1L CDx compared with F1 CDx, including 6 cases with KRAS and NRAS al-
terations. Overall, 109/205 (53.2%) patients displayed at least one actionable
genomic alteration (I to IIIB), according to the ESMO Scale for Clinical Action-
ability of Molecular Targets (ESCAT).

Conclusions: Baseline liquid biopsy-based CGP is feasible, has high concordance with
tumor tissue-based CGP, could better recapitulate tumor heterogeneity, and is clini-
cally informative by identifying additional actionable genomic alterations in approx-
imately half of RAS/BRAFV600E WT mCRC patients.
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