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microRNA regulation of cancer-endothelial
interactions: vesicular microRNAs on the move...
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Molecular mechanisms that enable cancer cells to recruit
endothelial cells are intensely studied. Zhuang et al (2012)
in this issue of The EMBO Journal describe a new mode of
communication between cancer cells and endothelial cells
that drives endothelial migration. The authors character-
ize a small non-coding RNA (microRNA-9) that transfers
information from cancer to endothelial cells. This microRNA
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is transported to endothelial cells in microvesicles, function-
ally facilitating angiogenesis and tumour growth.

Tumours require the establishment of vasculature for their
increasing nutrient, energy, and oxygen requirements as well as
for removal of metabolic waste. Cancer cells within a tumour
generate such pathologic vasculature by recruiting endothelial
cells to the tumour site (Hanahan and Weinberg, 2011).
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Figure 1 Regulation of endothelial migration and cancer angiogenesis by microRNAs. Left, A small non-coding RNA, miR-9, expressed and
secreted by cancer cells promotes endothelial migration by targeting endothelial SOCSS, an inhibitor of JAK-STAT signalling. SOCS5
suppression by miR-9 drives endothelial migration. Right, Another small non-coding RNA, miR-126, suppresses endothelial migration by
targeting a set of genes in cancer cells that drive endothelial migration. These genes drive endothelial migration by activating endothelial IGF1
receptor, a promoter of endothelial migration, and inhibiting endothelial MERTK receptor, a suppressor of endothelial migration. Mertk ECD,
Mertk extracellular domain.
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This is accomplished by secreting molecular factors—such as
the well-known vascular endothelial growth factor (VEGF)—
into the extracellular space (Kim et al, 1993; Carmeliet
and Jain, 2011). VEGF binding to VEGF receptors on
endothelial cells results in the migration and recruitment of
endothelial cells. In this way, proteins expressed by cancer
cells can regulate the cellular and structural content of
tumours—giving rise to continued tumour growth. Recent
work has revealed a major role for another class of genes—
known as small non-coding RNAs (microRNAs)—in the
regulation of endothelial recruitment and tumour angiogen-
esis. One member of this family (miR-126) was recently
found to inhibit endothelial recruitment by suppressing a
set of cancer genes that activate endothelial migration (Png
et al, 2011). In this way, a non-coding RNA expressed by
cancer cells could shape the tumour and metastatic
microenvironment (Figure 1). In this issue of The EMBO
Journal, Zhuang, Ferrara, and colleagues uncover a novel
role for microRNAs in cancer-endothelial biology (Zhuang
et al, 2012). The authors describe the remarkable ability of
cancer cells to recruit endothelial cells by releasing
microvesicles that contain a miRNA (miR-9). Taken up by
endothelial cells, the released miR-9 targets SOCS5—an in-
hibitor of JAK-STAT signalling to promote endothelial migra-
tion (Figure 1). Consistent with their model, systemic
inhibition of miR-9 (through the use of an antagomir) inhibits
colorectal as well as lung cancer growth due to reduced
angiogenesis.

These findings, when integrated together, reveal
microRNAs as regulators of cancer expression programs
that dictate tumour endothelial biology as well as regulators
of endothelial expression programs that govern tumour
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endothelial biology (Figure 1). MicroRNAs thus add a new
layer of versatility in the interplay among tumour and
endothelial cells.

The work of Zhuang and colleagues is also of translational
interest since the in-vivo inhibition of JAK-STAT signalling
with a novel small-molecule inhibitor (e.g., antagonizing the
biological activity of miR-9) reduces tumour angiogenesis and
growth. The importance of miR-9 in cancer progression, and
therefore its potential therapeutic value, is further empha-
sized by its described role as a promoter of metastasis (Ma
et al, 2010).

These compelling findings, while revealing unconven-
tional roles for microRNAs in the regulation of the tumour
microenvironment, raise a number of additional questions
for future study: Are there other microRNAs that regulate
recruitment of additional cell types such as macrophages,
fibroblasts, or neutrophils? What are the cell-biological me-
chanisms responsible for selective microRNA release by
cancer cells and/or uptake by endothelial cells? How far
can this cancer-secreted microRNA reach? What are the
spectrum of roles for secreted microvesicles and exosomes
(Valadi et al, 2007; Peinado et al, 2012)? Are there instruc-
tive roles for circulating microRNAs not secreted by
microvesicles?

While these questions will take time and toil to address,
one thing is for certain: we are far from a complete under-
standing of the fascinating cellular and cell-biological roles of
microRNAs in cancer, endothelial biology, and beyond.
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