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Throughout their development, tumors are challenged by the immune system and acquire 
features to evade its surveillance. A systematic view of these traits is still lacking. We 
recently performed a computational-based study in which we identified genomic and 
transcriptomic traits associated to the immune-phenotype of 9,403 tumors of 29 solid 
cancers. In highly cytotoxic immune-phenotypes we found tumors with low clonal 
heterogeneity enriched by alterations of genes involved in epigenetic regulation, ubiquitin 
mediated proteolysis, antigen-presentation and cell-cell communication, which may drive 
resistance. Tumors with immune-phenotypes with mid cytotoxicity present an over-
activation of processes involved in invasion and remodeling of neighboring tissues that may 
foster the recruitment of immune-suppressive cells. Tumors with poor cytotoxic immune-
phenotype tend to be of more advanced stages and present frequent alterations in cell 
cycle, hedgehog, beta-catenin and TGF-beta pathways, which may drive the immune 
depletion. These results may be exploited to better understand the outcome of 
immunetherapies and develop novel combinatorial targeting strategies 
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In vivo imaging of neutrophil / T cell interactions in tumor draining lymph nodes (LN) in a 
squamous cell carcinoma (SCCHN) mouse model was performed in order to better 
understand the role of neutrophils in the modulation of anti-tumor immune responses. 
Neutrophil and T cell infiltration, velocity, time course of neutrophil/T cell contact, and 
distribution of immune cells in LNs were assessed. Neutrophil and T cell infiltration were also 
evaluated in human specimens. The understanding of neutrophil-mediated regulation of 
immunosurveillance in tumor-draining lymph nodes should contribute to the development 
of novel anti-cancer immune therapies. 

Tumor associated neutrophils may exhibit pro-tumor or anti-tumor properties, depending on 
the availability of cytokines or growth factors in the tumor environment. Neutrophils play a 
detrimental role in the development of many cancers and their increased infiltration has 
been associated with fostered tumor growth and metastasis. Neutrophils can regulate tumor 
growth and metastasis on many levels, including angiogenesis, tumor cell killing, or induction 
of anti-cancer immune responses.  

Tumor-draining lymph nodes play an important role in the control of cancer metastasis. Anti-
tumor immune responses are often suppressed in such LNs, leading to the spread of tumor 
cells. Since neutrophils can be involved in tumor progression of SCCHN, we decided to study 
the role of these cells in the regulation of T-cell immune responses in LNs. First, we analyzed 
distribution and co-localization of neutrophils and T cells in tumor-draining lymph nodes 
thus showing that tumor-associated neutrophils (TANs) accumulate in tumor-draining lymph 
nodes during tumor development and co-localize with T-cells. 

To assess the course of neutrophil/ T cell interactions in vivo, two-photon-microscope 
imaging technique was applied: We analyzed inguinal tumor-draining lymph nodes in SCCHN 
tumor-bearing mice and evaluated interactions between neutrophils and T cells under real 
time conditions. To evaluate features of pro- and anti-tumor biased neutrophils we used IFN-
deficient mice as an established model of pro-tumor neutrophils and compared them to a 
WT strain (anti-tumor neutrophils). A mouse model of IFN-deficient mice with fluorescently 
labeled neutrophils was created by crossing Catchup mice (red neutrophils) with type I 
interferon receptor (Ifnar1-/-) knock-out mice. For imaging purposes T-cells were labeled 
with fluorescent antibodies.  

Neutrophil and T cell velocity, time course of neutrophil/T cell contacts, and distribution of 
cells in LNs were assessed. The data were compared between Ifnar1-/- Catchup and Catchup 


