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An irreversible cell proliferation arrest, senescence can be trig-
gered by a variety of stressors, including oncogenes. In onco-
gene-induced senescence (OIS), senescent cells are capable of
releasing a wealth of factors, collectively termed senescence-
associated secretory phenotype (1,2). In addition to including
components necessary to establish and maintain the senes-
cence program, the secretome not infrequently includes pro-
tumorigenic factors, which have been proposed to contribute
to tumor progression in a cell nonautonomous manner (1-3).

In this issue of the Journal, Zacarias-Fluc and colleagues at
the Vall d’Hebron Institute of Oncology in Barcelona look at a
previously unstudied aspect of the biology of human epidermal
growth factor receptor 2 (HER2)-positive breast cancer, namely
the role played by cellular senescence in the disease (4). Their
study is interesting for the new light shed on the disease and
potentially provocative with regard to both the prognosis and
treatment of the disease.

In brief, the authors demonstrate that HER2 amplification
in breast cancer is associated with oncogene-induced senes-
cence, a previously described tumor suppressor mechanism
with several known oncogenes. Though tumor cell senescence
might seem a pleasant outcome, there is an important catch:
the senescent cancer cells display a distinct secretome char-
acterized by secretion of 11-6. And the secretion of 11-6 by these
senescent tumor cells is most definitely not a good thing.

IL6 has been extensively studied in preclinical models of
breast cancer. Its effects are protean. As demonstrated by previ-
ous work, IL-6 mediates HER2-driven growth via activation of the
JAK-STAT pathway (5), and inhibition of IL-6—at least in some
models—inhibits tumor growth, as shown in patient-derived
xenografts in the current paper. Interestingly, work by others
has suggested that senescent mesenchymal cells can perform
the same function, promoting proliferation and migration of
breast cancer cells (6). In addition, IL-6 can induce trastuzumab
resistance via STAT3 hyperactivation, which in turn increases
tumor cell production of MUC1 and MUC4 (7) and via expan-
sion of the cancer stem cell population (8). Il-6 is also a well-
described promoter of angiogenesis, invasion, and metastasis.
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How important is this novel mechanism in the clinic? This
question is not easily addressed. Quantitative measurement of
senescent cells in clinical tumor samples is not straightforward.
Circulating IL-6 has been measured in several studies of human
breast cancer patients, with elevated levels generally being
associated with impaired prognosis (reviewed in [8]), but such
measurements may not reflect either tumor cell senescence
or, for that matter, what is going on inside the tumor. Similarly,
intratumoral measures of IL-6 have given conflicting results as
regards prognosis (9).

The IL-6 story has another potential implication, currently
unexplored but certainly worthy of explanation. If HER2-related
senescence results in IL-6 production, with all of its downstream
effects on invasion, metastasis, growth, and drug resistance,
then could interruption of IL-6 represent a therapeutic target in
HER2-positive breast cancer?

This question is interestingin part because IL-6 has recently
become a therapeutic target in multicentric Castleman’s
Disease, a rare lymphoproliferative syndrome driven by IL-6
(10). Recently the US Food and Drug Administration approved
siltuximab (a chimeric monoclonal antibody against interleu-
kin) based on a randomized, placebo-controlled trial demon-
strating durable tumor and symptomatic responses. Could this
agent, combined with HER2-targeted therapy, have a beneficial
effect in HER2-positive breast cancer resistant to standard
therapies? The HER2 space is a crowded one in breast cancer,
but the approach seems reasonable to test, at least in appro-
priate preclinical models.

Note

The authors have no conflicts of interest to declare.

References

1. Rodier F, Campisi J. Four faces of cellular senescence. ] Cell Biol.
2011;192(4):547-556.

2. Kuilman T, Peeper DS. Senescence-messaging secretome: SMS-ing cellular
stress. Nat Rev Cancer. 2009;9(2):81-94.

© The Author 2015. Published by Oxford University Press. All rights reserved. For Permissions, please e-mail: journals.permissions@oup.com.

1of2

20z Indy 61 uo 1senb Aq 6.1268/1L60AIP/S/L01/8101E/0Ul/W0D dNo"olWwepede//:sd)y Woly pepeojumod


http://www.oxfordjournals.org/
mailto:gsledge@stanford.edu?subject=

20of2 | JNCIJ] Natl Cancer Inst, 2015, Vol. 107, No. 5

Angelini PD, Zacarias Fluck MF, Pedersen K, et al. Constitutive HER2 signaling
promotes breast cancer metastasis through cellular senescence. Cancer Res.
2013;73(1):450-458.

Zacarias-Fluck MF, Morancho B, Vicario R, et al.Effect of cellular senescence
on the growth of HER2-positive breast cancers. JNCI J Natl Cancer Inst (2015)
107(5): djv020.

Hartman ZC, Yang XY, Glass O, et al. HER2 overexpression elicits a proinflam-
matory IL-6 autocrine signaling loop that is critical for tumorigenesis. Cancer
Res. 2011;71(13):4380-4391.

Di G, LiuY, LuY, Liu J, Wu C, Duan H. IL-6 secreted from senescent mesenchy-
mal stem cells promotes proliferation and migration of breast cancer cells.
PLoS One. 2014;9(11):e113572.

10.

Li G, Zhao L, Li W, et al. Feedback activation of STAT3 mediates trastuzumab
resistance via upregulation of MUC1 and MUC4 expression. Oncotarget.
2014;5(18):8317-8329.

Korkaya H, Kim GI, Davis A, et al. Activation of an IL6 inflamma-
tory loop mediates trastuzumab resistance in HER2+ breast can-
cer by expanding the cancer stem cell population. Mol Cell. 2012;47(4):
570-584.

Knupfer H, Preiss R. Significance of interleukin-6 (IL-6) in breast cancer
(review). Breast Cancer Res Treat. 2007;102(2):129-135.

van Rhee F, Wong RS, Munshi N, et al. Siltuximab for multicentric Castle-
man’s disease: a randomised, double-blind, placebo-controlled trial. Lancet
Oncol. 2014;15(9):966-974.

¥202 Iudy 61 uo 1senb Aq 6/ 1268/160AIP/S/L0L/I01E/0Ul/Woo dno-olwapede//:sdRy woly pepeojumod



