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BackgroundBackground
A number of studies have long attempted to define a
gene signature of BC osteotropism for the identification of
patients to be addressed to BM prevention strategies [1-
4]. Based on growing interest for liquid biopsy, we measu-
red in CTCs from metastatic BC patients the expression of
major genes functionally involved in BM onset and found
a correlation of some gene profiles with metastasis sites.

ResultsResults
The transcriptome heatmap of unsupervised hierarchical
clustering of BC cell lines, based on normalized read
counts, identified distinct profiles in relation to their tissue
tropism (Fig.1). The method was then applied to CTCs and
the Principal Component Analysis (PCA) demonstrated that
CTCs from BM group were separated from both OS and
BM+OS groups (Fig. 2). In particular, 31 differentially ex-
pressed genes (DEGs) were detected between CTCs from
patients in BM versus OS groups (Table 1). By applying
Gene Ontology analysis of such DEGs, we found that most
of them were functionally enriched in different biological
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MethodsMethods
Following the local Ethics Committee approval and
informed consent, CTCs were obtained from 39 stage IV
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of them were functionally enriched in different biological
processes enrolled in bone tissue development and
morphogenesis, as well as in KEGG pathways (Fig.3).

TableTable 1 1 DEGsDEGs revealedrevealed by by RNAseqRNAseq..
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Fig. 2 Fig. 2 -- CTCsCTCs from BM from BM patientspatients
clustered separately from otherclustered separately from other
CTCs according CTCs according to to PCA.PCA.

ConclusionsConclusions
CTCs isolated from BC patients with different sites of
metastases harbor distinct gene expression profile (GEP)
that can be successfully evaluated by our assay.
Prospective investigation is desirable to assess the
prognostic role of identified DEGs in earlier BC stages.
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informed consent, CTCs were obtained from 39 stage IV
BC patients, either treatment naïve or in progressive dise-
ase, through immunomagnetic pre-enrichment with auto-
MACS Separator® followed by DEPArray® sorting. CTCs
were then assessed by RNAseq in their expression levels
of 136 genes, derived from literature, involved in BC
progression and BM development. The gene panel was
first verified on subclones of the MDA-MB231 BC cell line
with different organotropism (P0: parental population; P7:
osteotropic subclone; LM: lung-tropic subclone) and then
validated in CTCs from patients grouped in relation to
their metastatic sites, namely BM-only (BM), other sites
(OS), BM and OS (BM+OS).

FigFig.. 33 -- GeneGene OntologyOntology analysisanalysis ofof 3131 DEGsDEGs emergedemerged
fromfrom comparisoncomparison ofof BMBM vsvs OSOS CTCsCTCs..

Fig. Fig. 1 1 -- BC BC cellcell lineslines with with differentdifferent tissuetissue tropismtropism exhibitexhibit distinctdistinct GEP.GEP.




