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A B S T R A C T

Tumorigenesis and tumor progression relies on the dialectics between tumor cells, the extracellular
matrix and its remodelling enzymes, neighbouring cells and soluble cues. The host immune response is
crucial in eliminating or promoting tumor growth and the reciprocal coevolution of tumor and immune
cells, during disease progression and in response to therapy, shapes tumor fate by activating innate and
adaptive mechanisms. The phenotypic plasticity is a common feature of epithelial and immune cells and
epithelial-mesenchymal transition (EMT) is a dynamic process, governed by microenvironmental stimuli,
critical in tumor cell shaping, increased tumor cell heterogeneity and stemness. In this review we will
outline how the dysregulation of microenvironmental signaling is crucial in determining tumor plasticity
and EMT, arguing how therapy resistance hinges on these dynamics.
© 2017 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction. Epithelial-mesenchymal transition at a glance

The epithelial–mesenchymal transition (EMT) is a highly
conserved, naturally occurring transdifferentiation program that
governs changes in cell states along the epithelial versus
mesenchymal axis, conferring epithelial–mesenchymal plasticity.
Known from embryologists as soon as 1879 [1], EMT has been of
interest to the research community since Greenburg and Hay first
described a mesenchymal-like transformation of epithelial cells
when suspended in collagen gels [2]. From then on, EMT and the
reverse process, termed mesenchymal-epithelial transition (MET)
are recognized as the foremost trans-differentiation programs
operating during development and ensuring a proper histogenesis
and organogenesis, through plastic interconversions between
epithelium and mesenchyme [3]. In adults, EMT assists tissue
regeneration and regrowth during wound repair and guarantees
the re-establishment of the epithelial integrity, essential for tissue
homeostasis [4,5]. When repair mechanisms are not properly
executed, myofibroblasts induce fibrotic extracellular matrix
(ECM), altering normal cell functions and tissue homeostasis. This
leads to organ fibrosis, a tissue context facilitating tumor growth
and progression [6]. Noteworthy, EMT is widely recognized as a
leading biological process regulating cancer invasion, metastasis
and immune escape (Fig. 1).

Despite being biologically equivalent, the physiological and
pathological EMT follow different mechanistic rules � the first
complying with non-inflamed highly regulated spatial and

temporal plans, the latter instead mainly being an inflamed
stochastic and time-independent process [7].

Conventionally, epithelial cells are defined as surface barrier
cells with secretory functions that show distinct apical versus
basolateral polarity established by desmosomes, adherent, tight
and gap junctions with cell-ECM integration controlling the tissue
architecture [8]. Conversely, mesenchymal cells are loosely
organized, able to remodel ECM and to modify the integrin-ECM
axis with consequent increased expression of metalloproteinases
(MMPs) and acquired migratory and invasive ability [8] (Table 1).

The transition from the epithelial to mesenchymal cell state
encompasses a spectrum of inter- and intra-cellular changes most
likely determined by the integration of extracellular signals
perceived by the cells (Fig. 1). Indeed, the EMT program is
mediated by complex signaling networks induced by different
dynamic stimuli triggered by stromal cells and ECM components of
the surrounding microenvironment and by soluble factors
[epidermal growth factor (EGF), fibroblast growth factor (FGF),
hepatocyte growth factor (HGF), platelet-derived growth factor
(PDGF), tumor growth factor (TGF)-b and vascular endothelial
growth factor (VEGF)]. Other EMT inducers are the morphogens
Wnt, Notch and Sonic hedgehog, and pro-inflammatory cytokines
[i.e., interleukin (IL)-6, IL-8, tumor necrosis factor (TNF)-a] [3,9–
11]. A paramount consequence of these pro-inflammatory and
hypoxic responses is the upregulation of a number of transcrip-
tional factors, repressors of epithelial genes or activators of
mesenchymal genes, such as the snail family transcriptional

Fig. 1. Complex networks orchestrating EMT.
Soluble inflammatory mediators (IFN-g, IL-6, IL-8, TNF-a and TGF-b), immune infiltrating macrophages, MDSCs, neutrophils, platelets and CAFs can promote an EMT program
in primary tumors. Mesenchymal cells are then able to invade the surrounding stroma and eventually enter the systemic circulation. Once circulating tumor cells reach distant
sites, undergo a MET program that is crucial for the outgrowth of metastases. CAF, cancer-associated fibroblast; ECM, extracellular matrix; EMT, epithelial–mesenchymal
transition; ICB, immune checkpoint blocker; IFN, interferon; IL, interleukin; MDSC, myeloid-derived suppressor cell; MET, mesenchymal-epithelial transition; TGF-b, tumor
growth factor-b; TNF-a, tumor necrosis factor-a.
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