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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.  
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Abstract: Background & Aims: RNase H2 is a holoenzyme comprising 3 subunits 
(ribonuclease H2 subunits A, B, and C) that cleaves RNA:DNA hybrids and removes 
misincorporated ribonucleotides from genomic DNA via ribonucleotide excision repair. 
Ribonucleotide incorporation by eukaryotic DNA polymerases occurs during every round of 
genome duplication and produces the most frequent type of naturally occurring DNA lesion. 
We investigated whether intestinal epithelial proliferation requires RNase H2 function and 
whether RNase H2 activity is disrupted during intestinal carcinogenesis.  

Methods: We generated mice with epithelial-specific deletion of ribonuclease H2 subunit B 
(H2bΔIEC) and mice that also had deletion of tumor suppressor protein p53 (p53) 
(H2b/p53ΔIEC); we compared phenotypes with those of littermate H2bfl/fl or H2b/p53fl/fl 
(control) mice at young and old ages. Intestinal tissues were collected and analyzed by 
histology. We isolated epithelial cells, generated intestinal organoids, and performed RNA 
sequence analyses. Mutation signatures of spontaneous tumors from H2b/p53ΔIEC mice 


