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mucin-degrading Akkermansia muciniphila expanded ∼100-fold, whereas 
SCFA-producing Firmicutes and Clostridia declined, reducing luminal SCFAs by 
∼80%. Metagenomic profiling showed enrichment of mucin-targeting CAZymes, 
reflecting enhanced microbial capacity for mucin O-glycan utilization. Despite this 
mucolytic shift, histology and lectin staining revealed a modestly thicker inner 
mucus layer and expanded distal mucus sublayer, suggesting an adaptive reinforce-
ment of microbial exclusion. LC3 staining demonstrated elevated goblet-cell auto-
phagy, consistent with secretory autophagy recycling mucin granules to sustain 
mucus secretion under nutrient limitation. Collectively, these findings indicate that 
fasting triggers a coordinated host–microbiota response in which autophagy-driven 
mucus renewal maintains epithelial protection and microbial segregation during 
nutrient stress.

Conclusions: Fasting drives ecological and metabolic remodelling of the colonic 
microbiota, while also yet preservinges mucosal protection through an 
autophagy-dependent goblet cell response that sustains mucus secretion under 
nutrient stress. This adaptive response maintains continuous mucus renewal and 
prevents barrier depletion despite reduced SCFA levels and increased mucin deg-
radation, thereby maintaining spatial segregation between the microbiota and 
epithelium during fasting. These findings uncover a host-adaptive mechanism that 
maintains mucus barrier integrity and highlight how fasting dynamically reshapes 
microbiota-host interactions to preserve mucosal homeostasis.
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PARIETAL CELLS AS PRIMARY TARGETS OF VACA: SINGLE-CELL 
INSIGHTS INTO GASTRIC REMODELING

E. Muruaga1, T. Zhou2, M. Capurro1, N. Jones1, 1Research Institute, The 
Hospital for Sick Children, Toronto, ON, Canada; 2McMaster University 
Faculty of Health Sciences, Hamilton, ON, Canada

Background: 

Helicobacter pylori (Hp) is a major global health burden, infecting nearly half of 
the world’s population and representing the main risk factor for gastric cancer. The 
vacuolating cytotoxin is a key virulence factor with allelic variants (toxigenic and 
non-toxigenic) that differ in their ability to induce disease with toxigenic VacA 
linked to with more severe disease. We showed that toxigenic VacA promotes Hp 
persistence inside of parietal cells and suppresses acid secretion, impairing gastric 
defense and increasing cancer risk. How VacA reprograms the gastric microenvi-
ronment, remains poorly understood.

Aims: We hypothesize that toxigenic VacA reshapes the gastric microenvironment 
and activates signaling pathways driving disease progression. Our goal is to eluci-
date the molecular mechanisms underlying this process by characterizing the tran-
scriptional gastric landscape during infection with parental non-toxigenic VacA 
Hp and Hp genetically engineered to express toxigenic VacA.

Methods: C57BL/6 mice were infected for 8 weeks with toxigenic, non-toxigenic 
Hp, or left uninfected. Gastric tissue underwent scRNA-seq, analyzed with Seurat 
for clustering, annotation, and pathway analysis.

Results: Infection with toxigenic VacA+ strains induced marked transcriptional 
reprogramming in parietal cells, with enrichment of interferon-stimulated and anti-
gen presentation pathways, including STAT1-regulated networks. These changes 
were absent in infections with non-toxigenic strains, where parietal cells preserved 
baseline transcriptional states. In contrast, other epithelial subsets exhibited alter-
ations observed under both non-toxigenic and toxigenic infection conditions, while 
toxigenic-specific responses were largely confined to parietal cells.

Conclusions: Our findings reveal a cell-type–specific response to VacA, with parietal 
cells showing a uniquely reprogrammed state in response to the high-risk toxigenic 
allele. While other epithelial subsets showed infection-associated alterations under 
both VacA conditions, VacA-specific remodeling was largely confined to parietal cells. 
This profile, marked by interferon signaling and antigen presentation, links VacA to 
inflammation and epithelial remodeling, processes tied to disease severity. Ongoing 
in vitro and in vivo experiments are underway to validate these findings. By identifying 
parietal cells as the primary epithelial target of VacA-mediated reprogramming, our 

work advances understanding of how Hp reshapes the gastric microenvironment and 
highlights a mechanism linking VacA to inflammation and disease progression.
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INFECTION WITH THE CROHN’S DISEASE PATHOBIONT E. COLI-LF82 
REVEALS MITOCHONDRIAL DNA RELEASE AND CGAS-STING ACTIVATION

A. Mohan, A. Wang, D. McKay, T. Shutt, University of Calgary, Calgary, AB, 
Canada

Background: We have shown that the Crohn’s disease-associated adherent invasive 
E. coli (AIEC) (strain LF82) fragments the mitochondrial network of cancer-derived 
colon epithelial cells, colon organoids, and primary colon epithelial cells. In other 
situations where significant mitochondrial dysfunction occurs there is mtDNA 
escape into the cytosol causing activation of inflammatory pathways such as 
cGAS-STING. Recent studies have shown activation of cGAS-STING as a potential 
disease modifier in inflammatory bowel disease (IBD). Therefore, we sought to 
investigate if mtDNA escape occurs in AIEC-LF82 infected epithelia and if this 
leads to upregulation of inflammatory pathways.

Aims: Assess mtDNA release following infection with E. coli-LF82 in a primary 
colonocyte cell line as well as subsequent activation of mtDNA-sensing inflamma-
tory pathways.

Methods: FHC epithelia were infected with E. coli-LF82 or the commensal E. 
coli-HB101 at multiplicity of infection (MOI) of 100 or uninfected as a control. 
To assess mtDNA escape, FHCs were stably transduced with the mt-HI-NESS 
construct to fluorescently label mtDNA and co-stained with MitoView Fix 640. 
The cells were blindly assessed via live-cell imaging using an IX83 Spin SR micro-
scope to observe mitochondrial morphology and mtDNA localization. For inflam-
matory pathway studies, FHCs were treated with the cGAS inhibitor G140 
(pre-treatment for 16h, 20 µM), the STING inhibitor H-151 (co-treatment, 4 µg/
mL) or vehicle and left uninfected or infected with E. coli-LF82 at MOI=100 for 
8h. CXCL10, IL6, IL8, and CXCL11 expressions were assayed via qRT-PCR.

Results: Epithelia infected with E. coli-LF82 but not E. coli-HB101 displayed 
dramatic fragmentation of their mitochondrial network coinciding with 
extra-mitochondrial mtDNA nucleoids beginning 6h post-infection. Additionally, 
we found that AIEC-LF82 infection results in increased transcription of 
pro-inflammatory chemokines and cytokines CXCL10, CXCL11, IL6, and IL8 
8h post-infection. The AIEC-LF82 induced transcription of inflammatory cytokines 
CXCL10, and CXCL11 was significantly attenuated by pharmacological inhibition 
of cGAS or STING, while IL6 and IL8 mRNA expressions were only partially 
reduced and remain above control levels (n = 2-3).

Conclusions: These data suggest AIEC-LF82 infection causes mtDNA release in 
colon epithelial cells and increases the expression of pro-inflammatory cytokines 
via the cGAS-STING pathway. There appears to be two components to the 
response, one of which is cGAS-STING dependent and the other which is increased 
but not completely dependent on cGAS-STING activation, potentially illustrating 
a mechanism by which cGAS-STING activation is a disease modifier in IBD patho-
genesis. As a result, this may suggest that inhibition of cGAS-STING as a thera-
peutic may be applicable in cases of IBD with mitochondrial dysfunction.
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FUNCTIONAL INTERACTION OF SIRT1 AND HNF4A IN INTESTINAL 
EPITHELIAL HOMEOSTASIS

J.A. Herrera Pulido1, C. Jones1, S. Giraud2, F. Boudreau1, 1Immunology and 
cell biology, Universite de Sherbrooke, Sherbrooke, QC, Canada; 2Centre 
de Recherche en Cancérologie de Lyon, Lyon, Rhône, France


