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Aging and cancer are currently a main concern of modern soci-
ety. Although they seem to be primarily different diseases, they
both share a common characteristic - the activation of a cellular
phenotype called senescence. Senescence is a cellular response
to a stress signal. It was initially thought to be an end-point to a
stress situation, where the cells lost their proliferative capacity.
However, the evidence for a non-cell autonomous function for
senescent cells has increasingly grown in the last decade. In
fact, senescent cells secrete a variety of inflammatory proteins,
matrix-degrading enzymes and growth factors named senes-
cence-associated secretory phenotype (SASP), which alter the
behavior of neighboring cells.1

Integrins are cell surface adhesion receptors formed by an
“a“ and a “b” subunit. They identify changes in the extracellu-
lar space and mediate intracellular signaling, but they are also
capable of transmitting signaling from their cytoplasmic tail to
the extracellular space, providing bi-directional signaling.
However, integrins can also have ligand independent activity,
inducing apoptosis, tumor progression and anchorage-inde-
pendent growth.

Integrins mediate important downstream signaling inducing
changes in the cellular phenotype such as migration, adhesion
and proliferation. As integrins are such important regulators of
cellular processes, they play key roles in different physiologic
and pathological conditions, including development, cancer
and aging.2

In our study, we found that the integrin subunit b3 (b3
or ITGB3) plays a key role in regulating senescence
(Figure 1).3 By performing an unbiased quantitative proteo-
mic screen (SILAC), we found the ECM-receptor interaction
and focal adhesion (FA) pathways highly upregulated dur-
ing senescence. These findings are not entirely surprising,
as senescence is characterized by a change in cellular mor-
phology and integrin b1 has been previously found to regu-
late senescence during would healing.4 The SILAC screen
was performed in the absence of the epigenetic regulator,
the chromobox polycomb protein 7, CBX7. Therefore, we
reasoned that genes encoding for proteins involved in cellu-
lar adhesion could be regulated by CBX7. In fact, we found
the ITGB3 locus regulated not only by CBX7, but also by

other members of the Polycomb Repressive Complex 1
(PRC1). Most studies investigating integrin signaling have
focused on their cellular and biologic functions. Our study
provides novel insights into an additional layer of integrin
regulation, its epigenetic regulation. Most integrin-targeted
therapies aim to disrupt the integrin-ECM binding property,
although there is increasing evidence for integrin ligand-
independent functions.2 Thus, understanding the mecha-
nisms implicated in integrin gene regulation is important.

Our data shows that integrin b subunits are significantly
deregulated during oncogene-induced senescence (OIS) stimu-
lated by the expression of H-RasG12V. ITGB3 is the subunit
most upregulated in OIS and the genetic manipulation of
ITGB3 overcomes senescence. However, treatment of senescent
cells with the RGD-mimetic cyclic peptide, cilengitide, which
affects avb3 ligand binding, could not reverse the proliferation
arrest during senescence, but did alter the SASP release and
composition. Therefore, genetic ablation and ligand-binding
inhibition of ITGB3 have different outcomes during OIS.

Recent studies have highlighted the importance of TGFb
as a component of the SASP, with the Narita laboratory
recently identifying NOTCH as a temporal regulator of a
heterogeneous secretome.5 Our study shows that b3 expres-
sion induces senescence by activating TGFb. In fact, genetic
and pharmacological manipulation of key components of
the TGFb pathway overcomes the senescence phenotype
induced by b3. Furthermore, the TGFb-enriched SASP
induced by b3 has both cell autonomous and non-cell
autonomous functions (Figure 1).

As cellular senescence is a hallmark of aging, we set to
investigate if ITGB3 expression levels were altered during
aging.6 We show that ITGB3 levels are dynamically regulated
throughout aging in a subset of tissues in mice and in human
fibroblasts. Furthermore, in accordance with our previous
results, genetic manipulation of ITGB3 ablated the aging
phenotype in fibroblasts, while pharmacological inhibition had
no effect. However, further experiments and animal models
would be needed to determine a role for b3 in aging.

In summary, our study contributes to clarify the implication
and signaling mechanisms of integrins during the activation of
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senescence and identifies cellular adhesion as a feature of
cellular senescence.
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Figure 1. Integrin b3 (avb3) regulates senescence and is highly expressed during aging. The levels of avb3 (dark/light green hooks) increase progressively upon the
induction of cellular senescence and aging. In fact, there are very low levels of expression of avb3 in proliferating cells (left panel). However, once senescence is
established, avb3 expression increases inducing the release of TGFb (middle panel), which is capable of activating senescence in an autocrine (middle panel) and para-
crine fashion (right panel).
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