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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 
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functions of T cells, in the development of memory CD8+ T-cell subsets, and in the regulation 
of T-cell exhaustion. These data underline the indispensability of NFATc1 for successful 
antitumor immune responses in patients with NSCLC. 
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Purpose/Objectives: Hexokinase (HK) catalyzes the first step of glycolysis and thereby 
determines the total glycolysis rate. HK and glycolysis are important for inflammation and 
carcinogenesis. Immune and cancer cells have elevated HK levels and an increased glycolysis 
rate to fuel their energetic demand. Inhibition of HK in cancer cells is protective. We showed 
previously that the microbiome modulates HK expression [1] and activity in intestinal 
epithelial cells (IECs). Now, we aim to test whether ablation of HK in the intestine protects 
from inflammation and colon cancer and whether modulation of HK through the microbiota 
could be a novel therapeutic option.  

Materials/Methods: To that end, we generated HK-IEC mice lacking HK specifically in IECs 
and subjected them to experimental models of intestinal inflammation (dextran sulfate 
sodium, DSS) or colitis-associated carcinogenesis (azoxymethane-DSS, AOM-DSS). We also 
analysed the microbiome composition using 16S amplicon sequencing and transcriptional 
responses using RNA sequencing. We investigated the regulatory function of specific 
bacteria on HK using gnotobiotic mouse models and in vitro stimulation experiments. Finally, 
we investigated HK expression in patients with intestinal inflammation and colon cancer.  

Results: HK-IEC mice showed reduced susceptibility to intestinal inflammation. Susceptibility 
to colitis-associated carcinogenesis is currently being evaluated. We identified specific 
bacteria and metabolites, which modulate HK expression. Finally, we found that HK is 
dysregulated during intestinal inflammation and in tumours of colon cancer patients.  

Conclusion: Inhibition of epithelial glycolysis protects from acute intestinal inflammation and 
potentially colitis-associated carcinogenesis. Probiotic administration of HK-regulating 
bacteria or their modulation via prebiotics might serve as a novel non-invasive approach for 
inflammation and cancer therapy.  

  


