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The Pittet lab at a glance
We aim to acquire missing knowledge needed to find better ways to fight cancer. To this end, we
combine fundamental and translational studies, and focus on harnessing the immune system.
In our fundamental studies1-7, we are discovering the complexity of immune cells in the context of
inflammation and cancer. With this knowledge, we then seek to identify which immune cells suppress
or promote the growth of cancer, and how they do so. These mechanisms could later be targeted with
novel immunotherapies to increase our ability to fight cancer.
In our translational studies8-14, we are addressing how current and next-generation treatments work in
vivo and in real time, and what can make them fail. To this end, we are using various approaches,
including high-resolution intravital imaging. This technology is also helping us discover new treatment
options, which should be effective against a broader range of tumors and in more patients.
Overall, the lab is studying various immune cell types, including cytotoxic T cells, regulatory T cells,
macrophages, monocytes, neutrophils and dendritic cells, which can all regulate cancer growth and
are all considered as drug targets in cancer immunotherapy.
Pittet is recognized as a highly cited researcher, which reflects the lab’s contributions to advancing the
field of research. Fig. 1 highlights current research programs, and specific examples of fundamental
and translational research studies are discussed below.

Figure 1. Pittet lab. Overview of our fundamental and translational research programs.

1

Fundamental research: Discovering the myeloid cell landscape within
tumors
Immunotherapies targeting T cell functions are beginning to show impressive survival benefits,
thereby revolutionizing cancer therapy. Yet, because current treatments only benefit a minority of
patients, it is a critical time to identify additional immunotherapy targets.
To outline next-generation therapeutic approaches, we have started to study myeloid cells. These cells
remain less studied than T cells, but have attracted attention because they often abound in tumors.
Also, they may modulate key cancer-associated activities and profoundly affect the efficacy of many
cancer therapies.
Yet, at present, we have a very limited understanding of the complexity of myeloid cell populations.
We cannot fully discriminate between tumor-promoting and tumor-suppressing cells. And we lack
information about defined myeloid cell-associated molecular pathways that could be harnessed for
therapy.
To address these knowledge gaps, we have started to map myeloid cells in various cancer types,
including lung cancer, melanoma, and head and neck cancer. We have already uncovered several
myeloid cell states, which are reproducibly found across patients and cancers. These findings are
important because they suggest the possibility to identify new therapeutic targets that are effective to
treat a large fraction of patients, across cancer types.
By also comparing myeloid cells between species, we have begun to realize that some populations of
these cells are conserved between humans and mice. This congruence suggests that the study of

Figure 2. Fundamental research. Discovering the myeloid cell landscape
within tumors. Left: Identification of so-called N5 neutrophils using singlecell RNA sequencing technologies. Right: Histological detection of N5
neutrophils within tumors.
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myeloid cells in mice will contribute to a better understanding of the human disease and help identify
new targets for immunotherapy.
For example, we have recently uncovered a tumor-infiltrating dendritic cell state, which we have called
“DC3”. These cells present features that should be highly relevant to promote anti-tumor immunity. We
are currently studying the mechanisms that regulate tumor-resident DC3 responses, and investigating
how these cells could be amplified to foster tumor control.
We have also discovered a unique neutrophil state, which we called “N5” (Fig. 2). These cells may be
among the most tumor-promoting immune cells within tumors, but are only found in some patients.
We are thus aiming to understand the mechanisms that amplify N5 cells, with the ultimate goal being
to suppress them in therapy.
Overall, the approaches and resources developed in our fundamental research program could have
major implications for the development of new and more efficient immunotherapies. Also, by
considering the immune system beyond T cells, we exploit the diversity of non-redundant immune
components, which could help to overcome limitations of current treatment options.

Translational research: Real-time imaging of drug actions
Immunotherapy is revolutionizing the way we treat many cancers. Immune drugs that are currently
approved for clinical use are designed to reactivate T cells, which can then recognize and eliminate
tumor cells.
The goal of our translational research program is to discover the effects of these immune drugs in
vivo, using intravital imaging at subcellular resolution. This approach should allow us to better
understand why drugs sometimes work but often fail, and how more successful treatments could be
developed.
For example, we are using molecular imaging to track immune checkpoint blockers targeting the
immunosuppressive molecule PD-1, which is expressed on the surface of cytotoxic T cells. Anti-PD-1
antibodies are extensively used clinically, with the goal of releasing the “brakes” on T cells, thereby
reactivating their tumoricidal functions.

Figure 3. Translational research. Intravital imaging can reveal drug action
mechanisms in vivo. Left: Pipeline used to better determine how diverse drugs work
or fail in vivo, and how treatments could be improved. Right: Example of a ‘tug-ofwar’ with anti-PD-1 antibodies. The image sequence takes place inside a tumor and
follows a T cell (green), surrounded by several tumor cells (red). The aPD-1 antibody
(white) quickly binds to the T cell, here after 6 minutes, but is "lost" after 30 minutes,
having been captured by nearby macrophages (blue). New therapies that allow
longer binding of the aPD-1 antibody to T cells may be more effective in fighting
cancer.
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Our approach has identified that anti-PD-1 antibodies can rapidly enter tumors through the vascular
system and then bind to T cells that express PD-1. However, when macrophages are present, they
capture anti-PD-1 antibodies on the surface of T cells (Fig. 3). This “tug-of-war” with anti-PD-1
antibodies greatly limits the reactivation of tumoricidal T cells, and consequently drug efficacy.
Macrophages can thus act as limiters of immunotherapy.
We are working on identifying how anti-PD-1 antibodies are taken away from T cells by macrophages.
These investigations should yield important insight into anti-PD-1 antibody target engagement in vivo
and identify new ways to improve immunotherapy.
Our molecular imaging program has also revealed that successful anti-PD-1 therapy requires a subset
of tumor-infiltrating dendritic cells, called DC3s (see above). DC3s do not bind anti-PD-1; instead, they
communicate directly with T cells that have been activated by the drug, and license them to become
tumoricidal. In absence of DC3s in tumors, anti-PD-1 therapy appears to fail. We are thus working on
ways to amplify DC3s in therapy, with the goal of improving responses to immune checkpoint
blockade.
This translational research program is thus helping to identify both limiters and enhancers of
responses to immunotherapy. We are hopeful that acquiring this missing knowledge will help define
new treatments that are effective against a broader range of tumors, and beneficial to more patients.
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