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IL-17A is a central regulator of lung tumor growth
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In a recent study we reported increased expression of IL-17A in the lung of patients with lung adenocarcinoma. Local
blockade of IL-17A in the lung, in a model of lung cancer revealed enhanced anti-tumor immunity characterized by
increased IFNc, a diminished T-regulatory cell number and reduced tumor growth.

Lung adenocarcinoma, a non-small-cell
lung cancer (NSCLC), is one of the most
frequent types of lung tumor. It develops
as a primary tumor and can metastasize
in other organs. NSCLC commonly
occurs in smokers, but around 15% of
the affected patients are non-smokers. In
the latter cases, it is believed that both
genetic and environmental factors play a
pathogenetic role.1 Early tumor recog-
nition and therapeutical intervention are
important for avoiding metastases and
thereby extending life expectancy.

In an effort to look for potential targets
for early tumor immunotherapy, we per-
formed translational studies on experi-
mental lung cancer and on lung tissue
of patients suffering from lung adeno-
carcinoma. In these studies we found an
increase of Th17 associated genes, especi-
ally IL-17A, in patients and alveolar-
carcinoma bearing mice compared with
healthy controls.2

IL-17A (IL-17A) is a recently re-
discovered cytokine, produced by Th17
cells, that induces angiogenetic factors in
NSCLC cells.3,4 It is induced by the
cytokines transforming growth factor β
(TGF-β), IL-6, IL-21 and IL-23.4,5 In our
studies, we found that expression of T-bet,
a transcription factor inducing the anti-
tumor cytokine IFNc, inversely correlated
with IL-17A levels, while Foxp3, a trans-
cription factor of the immunosuppressive
T-regulatory cells, directly correlated with
IL-17A levels in lung tumor tissue of
patients. These data might indicate that

IL-17A and the anti-tumor immune
mediator T-bet mutually suppress each
other resulting in advanced tumor growth
by augmenting Foxp3-expressing regula-
tory T cells.

To further investigate the pathogenetic
role of IL-17A we applied neutralizing
anti-IL-17A antibody locally to the lungs
of lung tumor-bearing mice. Anti-IL-17A
treated mice showed reduced tumor
growth in the lung and an increased
survival. This was accompanied by
increased IFNc production by lung infil-
trating CD4+ T cells.2 IFNc has been
recognized for its superior anti-tumor
function by inhibiting proliferation and
angiogenesis of tumor tissue and induc-
tion of tumor death. It is also known
to improve antigen presentation to
CD8+ T cells by upregulating MHCI
expression.6 Thus anti-IL-17A antibody
immunotherapy might be also relevant
for patients suffering from lung cancer
because it can block selectively angio-
genesis and tumor growth locally.

To further analyze the role of IL-17A in
lung adenocarcinoma we also compared
the immunological responses in a murine
lung adenocarcinoma model in the pres-
ence and absence of T-bet. We found that
T-bet deficient mice have much more
tumor in the lung compared with wild-
type littermates indicating that T-bet
might play a protective role. Anti-IL17A
therapy in T-bet-deficient mice induced
IFNc expression by CD8+ T cells whereas
there was no effect on wild-type mice

treated the same way. These observations
confirm previous data on different roles
of T-bet in CD4+ and CD8+ T cells
and might indicate that inhibition of
IL-17A leads to an induction of T-bet-
independent IFNc production in CD8+

T-cells.7

Subsequently, the immunosuppressive
component in the tumor environment
after anti-IL-17A antibody treatment was
analyzed. TGFβ, an immunosuppressive
growth factor inducing both T-regulatory
and Th17 cells, was found upregulated in
T-bet deficient mice in the airways as
compared with wild-type littermates. This
result was consistent with an increased
release of IL-17A by lung CD4+ T cells
and an increased number of T-regulatory
cells in the lungs of T-bet deficient mice.
Anti-IL-17A antibody treatment did not
alter this value in T-bet-deficient mice
whereas the number of T regulatory cells
was diminished after anti-IL-17A blockade
in wild-type mice. TGFβ expression was
not changed after anti-IL-17A blockade in
mice. This is consistent with the finding
that TGFβ production by the cell line
used to induce experimental lung tumor
was not influenced by increasing concen-
trations of IL-17A in culture.

By contrast, IL-6 was found to be
upregulated in the supernatant of tumor
cells after in vitro treatment with increas-
ing concentrations of IL-17A. Consis-
tently, anti-IL-17A antibody application
reduced IL-6 levels in the airways of
wild-type mice bearing tumor. This might
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result in an impairment Th17 cell develop-
ment and decreased IL-17A production.
We also demonstrated increased IL-6
levels in the supernatants of lung tumor
infiltrating T-bet-deficient T-cells which
may be an explanation for an increased
IL17A expression in these mice. In this
paper we further demonstrated that anti-
IL-17A antibody treatment induced an
increased proliferation of lung CD4+

T cells in wild-type mice bearing tumor
which was associated with a decrease of
T-regulatory cell number.2

Finally, we found that T-bet inhibits
IL-17R on tumor infiltrating lung
CD4+ and CD8+ T cells and that in the
presence of T-bet or Foxp3 there is no
IL17R expression on these CD4+ T-cells
(Fig. 1). These data might indicate that
overexpression of T-bet might lead to
a downregulation of both Th17 and
T regulatory cells in tumor. Further
experiments are underway to understand
how T regulatory cells are controlled in
lung tumor in the presence or absence
of T-bet.

The next challenge will be to transfer this
knowledge into the clinic. In this endeavor it
might be necessary to preselect ideal patients
for this therapy based on the screening of
their immune-relevant genes regulating Th1
and Th17 cells. Topical therapy appears
to be advantageous to prevent systemic
side effects of IL-17 A neutralization.

In any case, our results uncover novel
aspects of the local immuno-regulatory
network in NSCLC, identify a pathway
for Th17-targeted immunotherapy and
open new avenues for research.

Figure 1. Effect of anti-IL-17A antibody treatment in the absence and presence of T-bet in experimental non-small-cell lung cancer. Immunological
cytokine milieu in T-bet2/2 (upper part) and wild-type (lower part) tumor bearing mice. The number of circles for each cytokine or rectangles
for receptors, reflect their relative amount in T-bet2/2 and wild-type mice. Red crosses represent the blockade of IL-17A. Red arrows indicate
an upregulation or downregulation of cytokines, receptors or number of cells after IL-17A blockade. T-bet2/2 mice show higher IL-17A, IL-6 and IL-17R
expression and exhibit more T-regulatory cells whereas IFNc levels are decreased. After IL-17A blockade there is an upregulation of IFNc and TNFa
secretion by CD4+ T-cells and a downregulation of IL-6 and Foxp3+ T cells in the lung of wild-type mice bearing tumor. In T-bet2/2 mice IL-17A blockade
led to a downregulation of IL-17R expression on CD4+ T-cells and an upregulation of IFNc produced by CD8+ T-cells in the lung of mice bearing tumor.
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