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In 2012, the research group lead by
Karin de Visser at the Netherlands Cancer
Institute reported that chemotherapeutic
regimens based on cisplatin, oxaliplatin or
doxorubicin are equally efficient against
breast cancer developing in normal,
immunocompetent mice and in mice
lacking recombination activating gene 2
(Rag2), which codes for a recombinase
required for the generation of B and
T lymphocytes.! In this setting, de
Visser and collaborators characterized 2
rather distinct models of breast cancer:
(1) the MMTV-NeuT model, in which
mammary carcinogenesis is driven by the
(over)expression of the rat oncogene Neu
(the ortholog of human v-erb-b2 avian
erythroblastic leukemia viral oncogene
homolog 2, ERBB2, best known as HER?2)
under the control of the mammalian
mammary tumor virus (MMTV)
promoter, in BALB/c mice; and (2) the
Kldcre; CdhIex;  Trp53M+fex model,
relying on the epithelial cell-specific, Cre
recombinase-dependent knockout of the
oncosuppressor genes cadherin 1 (Cdhl)
and transformation-related protein 53
(Trp53, best known as p53), in FVB/N
mice. In both these experimental
paradigms, the presence or absence of
Rag2 (and hence the functionality of
B and T lymphocytes) had no impact
on the incidence of spontaneous breast
carcinomas,” and failed to affect the
lifespan-extending effects of repeated
cycles of chemotherapy.! These findings
were used to argue against our hypothesis
that the efficacy of anticancer therapy

often, if not always, relies on the (re)
instatement of immunosurveillance.>!! In
essence, the results published by de Visser
and colleagues seemingly corroborated the
idea that conventional chemotherapeutics
mediate optimal antineoplastic effects in
the absence of any sizeable contribution
from the immune system. One of the
recurrent arguments used by the de Visser’s
team in support of their findings was to
say that transplantable tumor models,
which we have been using for most of our
studies, would be inappropriate to reflect
the human system, and that de novo
carcinoma models (such as those that
they extensively employed) would be more
relevant from a clinical perspective.
Wheredowestand now, atthebeginning
0f 2014, with regard to anticancer immune
responses induced by
against breast

chemotherapy
spontaneously
developing in mice and humans? First of

cancers

all, a careful examination of the literature
on the MMTV-NeuT model supports the
notion that immunosurveillance controls
breast carcinogenesis and contributes to
the efficacy of anticancer chemotherapy
in this setting. As early as in 2005, George
Prendergast and colleagues (from the The
Lankenau Institute for Medical Research)
demonstrated that the combination of
paclitaxel and 1-methyl-DL-tryptophan
(an inhibitor of the immunosuppressive
2,3-dioxygenase
1) exerts synergistic anticancer effects
that are lost upon the depletion of
CD4* T cells with a specific monoclonal
antibody."”? In line with this notion, the
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concomitant depletion of CD4* and CD8*
T cells appears to accelerate oncogenesis in
MMTV-NeuT mice, while the blockade
of interleukin-13, an immunosuppressive
cytokine, retards the oncogenic process in
this model."® It is difficult to understand
why the pharmacological depletion of T
lymphocytes (achieved by the injection
of antibodies specific for CD4 and CD8)
would promote Neu-driven oncogenesis,"
while the lack of mature T and B cells
(resulting from the absence of Rag2)
would fail to do so.! One possibility is
that the absence of B lymphocytes, which
accelerate oncogenesis in some models,"
might have neutralized the impact of
T-cell depletion. Alternatively, animal
facility-dependent the
murine microbiome (and hence in the

differences in

general tone of the immune system) may
have affected the efficacy of anticancer
immunosurveillance. In another model of
transgene-driven breast cancer (MMTV-
rtTA; TetO-PyMT; IRES-Luc), which
the
expression of the polyoma middle T
(PyMT) oncogene, the depletion of
regulatory T cells results in a significant

relies  on tetracycline-inducible

inhibition of tumor growth and metastatic
dissemination,” supporting the relevance
of immunosurveillance in mammary
carcinogenesis.

For the present discussion, however, it
is more important to note that Wolfgang
Doppler and collaborators (from the
University of Innsbruck) have recently
reported that the treatment of MMTV-

NeuT mice with doxorubicin or lapatinib
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(a non-specific inhibitor of HER2
currently approved for use in patients
with HER2* breast carcinoma), alone
or in combination, mediates antitumor
effects that disappear upon the depletion
of CD8* (but not CD4*) T lymphocytes.'®
At a first glance, these results are at odds
with those reported by the group of
Karin de Visser.! However, it remains
possible that this discrepancy originates
from the fact that Doppler and colleagues
treated tumor-bearing MMTV-NeuT
mice with one dose of doxorubicin,'
while de Visser et al. employed at least
three cycles of chemotherapy,' which
might have induced a severe state of

immunosuppression. Interestingly,

the knockout of signal transducer and
activator of transcription 1 (Statl)
abolished not only the therapeutic effects
of doxorubicin and lapatinib against
Neu-driven breast carcinomas, but also
the chemotherapy-induced infilcration
of neoplastic lesions by T lymphocytes.'®
Thus, the pharmacological inhibition of
Neu by lapatinib in MMTV-NeuT mice
mediated therapeutic effects that relied
upon the immune system, confirming

previous results obtained with HER2-

targeting antibodies.”*
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cytotoxic T lymphocyte-associated
protein 4 (CTLA4, also known as
CD152), a T-cell receptor that antagonizes
the co-stimulatory activity of CD28,*
and blocking CTLA4 (with a specific
monoclonal antibody) further boosted the
therapeutic potential of HER2-inhibiting
antibodies combined with triciribine.??
An ideological ~debate on the
preferability ~ of  transplantable  vs.
spontaneous mouse tumor models is
sterile. Rather, the discussion should focus
on what kind of model would reflect
accurately the pathophysiology
and pharmacology of human (breast)

most

carcinoma.  Accumulating  evidence
indicates that the density, composition and
function of the T-cell infiltrate has a major
impact on the prognosis and therapeutic
response of human breast cancers of
different subtypes.’”#? Based on these
findings, it should be an obligation to use
mouse models of breast cancer in which
components of the immune system, in
particular CD8* T lymphocytes, play a

positive and decisive role.
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