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ABSTRACTABSTRACT

Multipotent mesenchymal stromal cells (MSCs) have been recently reported to integrate

the stroma of a variety of tumor types, where they are described to modulate tumor

growth by distinct mechanisms. However, little is known about the role of MSCs in

cancer metastasis. Here, we demonstrate that bone marrow-derived MSCs (BM-MSCs)

occupy the perivascular niche within tumor stroma and promote metastatic

dissemination of B16 melanoma cells to the lungs in a spontaneous metastasis model.

Furthermore, BM-MSCs’ secretome triggered epithelial-to-mesenchymal-transition

(EMT) in B16 cells, thereby endowing them with metastatic traits such as reduced

adhesiveness to fibronectin-coated surfaces and increased motility and invasiveness in

three-dimensional extracellular matrix. Collectively, these data suggest that once

present in tumor microenvironment, BM-MSCs could facilitate metastatic spread by

triggering the EMT program in melanoma cells. It follows that the potential of tumor cells

to metastasize may in part rely on the responsiveness of pre-malignant cells to factors

produced by MSCs at tumor stroma.
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RESULTSRESULTS

• Characterization of mouse BM-MSCs and luciferase activity in

MSC/luc2+ cells
Obtained BM-MSCs displayed the typical
fibroblastic morphology (A). Also, they

presented an immunophenotypic profile
consistent with that reported for mouse MSCs
(B). The multilineage potential of the BM-
MSCs was confirmed since they were able to
differentiate in adipocytes and osteoblasts in

vitro (C). Adipocytes were identified by the
orange lipid droplets after staining with Sudan-
II Scarlet, and the osteogenic differentiation
was characterized by the staining of calcium
deposition foci in black using the von Kossa’s

method.

• BM-MSCs’ secretome induces the acquisition of a mesenchymal-like

phenotype in melanoma cells

After culture in BM-MSCs’ conditioned medium
(MSC-CM), B16 cells underwent a transition

from an epithelial-like morphology to a
mesenchymal like morphology (I-J). Such
phenomena were reversible since B16 cells re-
acquired the epithelial-like morphology after
conditioned medium withdrawn (I). The
phenotypic transition was accompanied by the
reorganization of actin filaments in B16 cells.
After culture in MSC-CM, actin filaments change
their organization from a compact and cortical
distribution to a sparse configuration with
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method.
After lentiviral transduction with luciferase-2
gene, the obtained MSC/luc2 cells emitted
920±46 photons/s/cell and the measured
bioluminescent signal was directly proportional
to the number of cells (D).

• BM-MSCs within tumor stroma promote melanoma metastasis • BM-MSCs trigger an EMT-like gene expression signature in melanoma

cells

• BM-MSCs’ secretome induces the acquisition of metastatic traits in

melanoma cells

Mice were subcutaneously infused with a mixture of B16/luc+ melanoma cells and BM-MSCs. After
16 days, their lungs were examined for the presence of micrometastases using ex vivo BLI (E).

Notably, tumor-bearing mice co-injected with BM-MSCs presented more than 2-fold higher incidence
of lung micrometastases than those which received B16/luc+ cells alone (F), demonstrating the pro-
metastatic effect of BM-MSCs.

distribution to a sparse configuration with

formation of protrusions composed by actin
bundles (K). These morphological changes are
similar to that observed during EMT.

After culture in MSC-CM, the expression of the mesenchymal markers vimentin, FSP-1 and N-
cadherin was up-regulated. Also, the transcription factor ZEB-2 was super-expressed (L).

Transcriptional repression of E-cadherin (an indicative of EMT) was detected only after 6 days of
culture in MSC-CM. However, in 3 days the distribution of E-cadherin changed to a cytoplasmic
pattern instead of being located at cell-cell interfaces (M).

The induction of EMT program by BM-MSCs’ correlated with an increased motility in a wound-healing
scratch assay (N), decreased adhesiveness to fibronectin-coated surfaces (O) and a dramatic

increase in the invasiveness of B16 melanoma cells in three-dimensional Matrigel plugs (P).
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To track the fate of BM-MSCs within primary tumors, mice were co-injected with a mixture of
unmodified B16 cells and luciferase-expressing MSC/luc2+ cells. MSC/luc2+ cells localized

exclusively at tumor sites (G). Within tumors, MSC/luc2+ cells occupied the perivascular space,
establishing close contact with endothelial cells of tumor blood vessels in some cases, as observed
by confocal microscopy (H-asterisk). Some MSC/luc2+ cells were not juxtaposed to endothelial cells
but still always located close to tumor blood vessels (H - arrows).

• BM-MSCs occupy the perivascular space within tumor

microenvironment
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