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Inhibition of MYC has been postulated
as one of the most promising anti-

tumoral therapies. However, if some
anti-inflammatory cells express MYC,
would an anti-tumoral treatment target-
ing MYC facilitate subsequent inflamma-
tion-related disorders?

Inhibition of MYC expression/activity
using chemical inhibitors, anti-sense oligo-
noucleotides or RNA interference has been
postulated as one of the most promising
antitumor therapies.1 Within the tumor
mass, cancer cells, as well as other compo-
nents of the microenviroment such as
tumor-associated macrophages (TAMs), can
express the potent, growth promoting tran-
scription factor MYC.2,3 It would be inter-
esting to know whether other cells within
the tumor (e.g. lymphocytes and other
immune cells, fibroblasts, mesenchymal
stem cells, etc) are also able to express MYC
and whether the antitumor efficiency of
anti-MYC drugs is partially due to their
effects on these tumor-related cells. In this
regard, we recently described that inhibiting
MYC only in the myeloid compartment in
mice reduces melanoma and fibrosarcoma
tumor growth.4,5

TAMs are generally considered
“alternatively activated”, M2 or M2-like
macrophages, a group which refers to all
macrophage subtypes which are activated
by stimuli different from T helper type 1
(Th1) inflammatory cytokines, showing a
specific phenotype and exerting particular
functional activities.6 Among these, the
anti-inflammatory properties of M2 mac-
rophages are needed to avoid exacerbated
inflammatory responses and inflamma-
tion-related pathologies.6

Interestingly, mice lacking MYC in mye-
loid cells show a normal immune system in

steady-state conditions compared to control
littermates.4,5 However, in response to an
inflammatory stimulus like aortic denuda-
tion, these animals are less able to clear and
resolve inflammation, which persists for an
extended period of time.7

Although the role of MYC in fully dif-
ferentiated immune cells has only recently
began to be elucidated in detail, assuming
that M2 macrophages and other anti-
inflammatory cells express MYC,2,8,9

would an antitumor treatment targeting
MYC facilitate subsequent inflammation-
related disorders? Although this
“secondary effect” has not been evaluated
in the majority of published studies target-
ing MYC for tumor therapeutic purposes,
some reports have pointed to the possibil-
ity that MYC blockade may elicit undesir-
able inflammatory reactions.10,11 In order
to optimize future MYC-targeting antitu-
mor treatments in the clinic, we believe
that monitoring the resulting inflamma-
tory status of pre-clinical antitumor mod-
els targeting MYC expression or activity is
necessary to avoid or minimize unex-
pected inflammatory complications in
treated patients.

Disclosure of Potential Conflicts of Interest

No potential conflicts of interest were
disclosed.

References

1. Prochownik EV, Vogt PK. Therapeutic Targeting of Myc.
Genes Cancer 2010; 1(6):650-9; PMID:21132100; http://
dx.doi.org/10.1177/1947601910377494

2. Pello OM, De Pizzol M, Mirolo M, Soucek L, Zamma-
taro L, Amabile A, Doni A, Nebuloni M, Swigart LB,
Evan GI, et al. Role of c-MYC in alternative activation
of human macrophages and tumor-associated macro-
phage biology. Blood 2012; 119(2):411-21;
PMID:22067385; http://dx.doi.org/10.1182/blood-
2011-02-339911

3. Dannenmann SR, Thielicke J, St€ockli M, Matter C, von
Boehmer L, Cecconi V, Hermanns T, Hefermehl L,

Keywords: inflammation, macrophages,
MYC, tumor

*Correspondence to: Oscar M. Pello, PhD John
Goldman Centre for Cellular Therapy, Department
of Hematology, Hammersmith Hospital, Imperial
College Healthcare NHS Trust. 150 Du-Cane Road,
London W12 0HS; Email: o.pello@imperial.ac.uk

Submitted: 08/13/2014
Revised: 08/14/2014
Accepted: 08/15/2014

http://dx.doi.org/10.4161/21624011.2014.956013

www.landesbioscience.com e956013-1OncoImmunology

OncoImmunology 3:10, e956013; November 1, 2014; © 2014 Taylor & Francis Group, LLC
POINT OF VIEW



Schraml P, Moch H, et al. Tumor-associated macrophages
subvert T-cell function and correlate with reduced survival
in clear cell renal cell carcinoma. Oncoimmunology 2013; 2
(3):e23562; PMID:23687622; http://dx.doi.org/10.4161/
onci.23562

4. Pello OM, Ch�evre R, Laoui D, De Juan A, Lolo F,
Andr�es-Manzano MJ, Serrano M, Van Ginderachter
JA, Andr�es V. In vivo inhibition of c-MYC in mye-
loid cells impairs tumor-associated macrophage mat-
uration and pro-tumoral activities. PLoS One 2012;
7(9):e45399; PMID:23028984; http://dx.doi.org/
10.1371/journal.pone.0045399

5. Pello OM, Andr�es V. Role of c-MYC in tumor-associ-
ated macrophages and cancer progression. Oncoimmu-
nology 2013; 2(2):e22984; PMID:23526468; http://
dx.doi.org/10.4161/onci.22984

6. Sica A and Mantovani A.Macrophage plasticity and
polarization: in vivo veritas. J Clin Invest 2012; 122
(3):787-95; PMID:22378047; http://dx.doi.org/
10.1172/JCI59643

7. Lavin B, Gomez M, Pello OM, Castejon B, Piedras MJ,
Saura M, Zaragoza C. Nitric Oxide prevents aortic neo-
intimal hyperplasia by controlling macrophage polariza-
tion. Arterioscler Thromb Vasc Biol 2014; 34(8):1739-
46; PMID:24925976

8. Martinez FO, Helming L, Milde R, Varin A, Melgert
BN, Draijer C, Thomas B, Fabbri M, Crawshaw A, Ho
LP, et al. Genetic programs expressed in resting and IL-
4 alternatively activated mouse and human macro-
phages: similarities and differences. Blood 2013; 121
(9):e57-69; PMID:23293084; http://dx.doi.org/
10.1182/blood-2012-06-436212

9. Wang R, Dillon CP, Shi LZ, Milasta S, Carter R, Finkel-
stein D, McCormick LL, Fitzgerald P, Chi H, Munger J,
et al. The transcription factor Myc controls metabolic
reprogramming upon T lymphocyte activation. Immunity
2011; 35(6):871-82; PMID:22195744; http://dx.doi.org/
10.1016/j.immuni.2011.09.021

10. Muncan V, Sansom OJ, Tertoolen L, Phesse TJ,
Begthel H, Sancho E, Cole AM, Gregorieff A, de
Alboran IM, et al. Rapid loss of intestinal crypts upon
conditional deletion of the Wnt/Tcf-4 target gene c-
MYC. Mol Cell Biol 2006; 26: 8418-26;
PMID:16954380; http://dx.doi.org/10.1128/MCB.
00821-06

e956013-2 Volume 3 Issue 10OncoImmunology


