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Purpose/Objective: The recent introduction of immune checkpoint inhibitors resulted in a 
paradigm shift in head and neck squamous cell carcinoma (HNSCC) treatment, although 
efficacy remains suboptimal due to the immunosuppressive mechanisms adopted by these 
tumors. The level of immune suppression could be elegantly studied by creating a 
comprehensive overview on the expression of stimulatory and inhibitory molecules on 
dendritic cell (DC) subsets, as well as on T cell subsets present in the first tumor-draining 
lymph node, the sentinel node (SN). Efficient priming and activation of tumor-reactive T cells 
relies on their interaction with activated DCs at this location. This approach could provide 
novel insights into how best to target immune suppression in HPV-negative HNSCC.  

Materials and methods: We performed multi-parameter flow cytometry on single cell 
suspensions of tumor-negative SNs draining HPV-negative oral HNSCC in two independent 
cohorts (n=9 USA and n=12 NL). In the first cohort, only DC activation was studied, the 
second cohort included both DC and T cell analyses.  

Results: We observed that migratory DC had an activated phenotype with high expression of 
co-stimulatory molecules, however this coincided with high expression of the immune 
checkpoint molecule PD-L1. In contrast, lymph node resident (LNR) conventional DC subsets 
(cDC) had an immature phenotype, scarce expression of PD-L1, but abundantly expressed 
the inhibitory molecules immunoglobulin-like transcript 3 (ILT3) and 4 (ILT4). Increased 
expression of ILT4, as well as its ligand HLA-G, on CD14- LNR-cDC was found to correlate with 
increased frequencies of activated Treg (aTreg) in these SN (Pearson r= 0.84, p<0.001 and 
r=0.79, p<0.01, respectively). CD4+ and CD8+ T cells in these tumor-negative SNs were found 
to highly express PD-1, but not the checkpoints LAG-3 or TIM-3.  

Conclusion: Our data suggest that different DC subsets present in the SN draining HPV-
negative HNSCC, may use different suppressive molecules to impair the generation of an 
effective anti-tumor immune response. It might thus take interference of both the PD-
L1/PD-1 and the ILT-4/HLA-G pathways to effectively lift immune suppression and improve 
anti-tumor reactivity in HPV-negative HNSCC. 
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Purpose/Objectives: The tumor immune microenvironment (TIME) has a crucial impact on 
cancer progression and patients´ survival for various cancer entities. In head and neck 
squamous cell carcinoma (HNSCC) the development of recurrences in up to 60% is one main 
factor leading to poor prognosis. We aimed to reveal changes in the TIME of primary 
tumours and their corresponding recurrences, hypothesising that recurrent HNSCC have 
successfully escaped anti-tumor immune response.  

Materials/Methods: The TIME of 70 formalin fixed paraffin embedded (FFPE) tissue samples 
of HNSCC primary tumours and their corresponding local recurrences was characterised via 
immunohistochemical staining for the markers CD4, CD8, CD20, FOXP3, CD1A, PD1, CD68 
and CD56 and semi-automated quantification with Definines software. RNA was extracted 
using the Maxwell® 16 LEV RNA FFPE Purification Kit for a subgroup of 18 patients, who 
underwent (chemo-)radiation therapy between the resection of the primary tumour and the 
development of a local recurrence. RNA expression levels of 770 immune related genes were 
identified by nanostring nCounter® PanCancer Immune Profiling Panel and assessed with the 
nSolver™ Analysis Software.  

Results: The immunohistochemical TIME analysis demonstrated a loss of CD20+ B 
lymphocytes (p= 0.0006), an increase in CD1A+ dendritic cells (p= 0.017) and a decrease in 
the CD8/FOXP3 T-cell ratio (p= 0.106) in HNSCC recurrences compared to their 
corresponding primary tumours. Nanostring analysis confirmed the depletion of B 
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lymphocytes and additionally revealed a strong decrease in the total number of tumor 
infiltrating lymphocytes (TILs) as well as an increase in dendritic cells, mast cells, neutrophils 
and macrophages in HNSCC recurrences. In summary, 141 genes of the nanostring panel 
were identified to be significantly differentially expressed with the majority being 
downregulated in the HNSCC recurrences. Significantly downregulated chemokines included 
CXCL13 and CXCR5, which are involved in B-cell chemotaxis; whereas one of seven 
upregulated genes, Osteopontin, plays a major role in myeloid cell chemotaxis.  

Conclusion: Our results reveal significant differences in the TIME of HNSCC primary tumours 
and recurrences, characterised by a loss of B lymphocytes and an overall shift from anti-
tumor immune response to an increase in pro-tumor immune factors in recurrences. 
 

 
Figure 1: Characterisation of the tumor immune microenvironment in HNSCC primary tumours and recurrences: 
A: Representative immunohistochemical staining for CD20+ B-cells with a B-cell depletion in the recurrence after 
chemoradiation therapy of the primary tumour. B: Quantification of tumor infiltrating leukocytes (TILs) via RNA 
expression profiling of immune related genes in 18 primary tumours with corresponding recurrences. 
Recurrences show a decrease in total TILs and relative numbers of B-cells as well as an increase in relative 
numbers of dendritic cells, neutrophils, macrophages and mast cells compared to their primary tumours. 
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Purpose/Objectives: NFATc1 (nuclear factor of activated T cells 1) belongs to the NFAT 
family of transcription factors and regulates T cell activation as well as effector and cytotoxic 
T cell functions in many tissues. In most of the established tumors, inhibitory receptors like 
programmed cell death protein 1 (PD-1) contribute to the functional impairment of T cell 
activation by persistent tumour antigen challenge, a process that is called T cell exhaustion. 
Cancer immunotherapies are aimed to reawake exhausted T cells by blocking inhibitory 
checkpoint receptors or immunosuppressive cells. As NFATc1 is important for T cell 
activation we asked whether this factor could be important for the reactivation of exhausted 
T cells in non-small cell lung cancer (NSCLC).  

Materials/Methods: We analyzed NFATc1 and its interplay with PD-1 in a human NSCLC 
patient cohort using qPCR, IHC and FACS. Furthermore, in a murine model of lung 
adenocarcinoma, we determined lung tumour growth in mice with a conditional inactivation 
of NFATc1 in T cells (NFATc1ΔCD4) and analyzed the influence of anti-PD-1 antibody 
treatment on NFATc1 protein levels in T cells of lung-tumour bearing wild-type mice.  

Results and Conclusion: In this study, we report a progressive decrease of NFATc1 in lung 
tumor tissue and in tumor-infiltrating lymphocytes (TIL) of patients suffering from advanced-
stage NSCLC. NFATc1ΔCD4 mice showed increased lung tumor growth associated with 
impaired T-cell activation and function. Furthermore, in the absence of NFATc1, reduced IL2 
influenced the development of memory CD8+ T cells. Specifically, we discovered a reduction 
in effector memory and CD103+ tissue-resident memory (TRM) CD8+ T cell numbers in the 
lung of tumor-bearing NFATc1ΔCD4, underlining an impaired cytotoxic T-cell response and a 
reduced TRM tissue-homing capacity. Targeting PD-1 resulted in NFATc1 induction in CD4+ 
and CD8+ T cells in tumor-bearing mice and was associated with increased antitumor 
cytotoxic functions. Thus this study reveals a role of NFATc1 in the activation and cytotoxic 


