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Expression of annexin A1 and NLRP3 inflamassome 
in Chron's disease
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Background: Despite annexin A1 (ANXA1), an anti-inflammatory and 
pro-resolving protein, regulates the NLRP3 inflammasome activation 
in inflammatory cells, this relationship has not been explored in inflam-
matory bowel disease. Then, this study evaluated the expression pat-
terns of ANXA1 and NLRP3 inflammasome in Crohn's disease (CD).
Methods: Paraffin-embedded human intestine biopsies, obtained from 
CD (n=20) and control (n=8) patients were processed for histological 
and immunohistochemical analyses. The study was approved by the 
UNIFESP Ethics Committee (CEP 4.491.836/2020). GSE179285 
study, which features ileum (Control - n=8, CD non-inflamed - n=48, 
CD inflamed - n=33) and colon (Control - n=12, CD non-inflamed 
– n=74, CD inflamed - n=14) transcriptome, was selected from the 
Gene Expression Omnibus repository. Datasets were analyzed using 
the GEO2R tool to detect ANXA1, CASP1, NLRP3, and PYCARD 
expressions.
Results: Bioinformatics analysis of GSE179285 samples showed 
a marked increase in the ANXA1 expression in the CD inflamed 
ileum and colon compared to CD non-inflamed and controls samples 
(Fig.1A). Regarding the genes associated with the NLRP3 inflamma-
some activation, transcriptome analysis also revealed a significant in-
crease in NLRP3 and CASP1 in the CD inflamed intestine compared 
to the other ones (Fig.1B,C). PYCARD expression did not show altera-
tions between the different conditions (Fig.1D). Immunohistochemical 
analyzes showed intense immunoreactivity for ANXA1 and NLRP3 
proteins in the CD ileum and colon, especially in inflammatory infil-
trate and epithelium of the mucosal layer (Fig.2C,D,G,H), compared to 
controls (Fig. 2A,B,E,F). These findings corroborate the transcriptome 
analyses.
Conclusion: ANXA1 and NLRP3 expression is increased in 
CD-inflamed intestines. High levels of ANXA1 may contribute to con-
trolling inflammation and repairing intestinal injuries. High levels of 
NLRP3 evidence dysfunction in the pro-inflammatory activity of DC, 
contributing to the release of IL-1β and IL-18. Support: FAPESP (grants 
20/03565-2, 21/01541-1 and 21/06059-3).
Figure 1. ANXA1, NLRP3, CASP1 and PYCARD expressions. Analysis 
performed in the healthy or CD terminal ileum and ascending/descend-
ing colon of human biopsies from GSE179285 study. Data represent 
mean ± S.E.M. of the gene expression values. **p<0.01; ***p<0.001; 
****p<0.0001 (Kruskal-Wallis, Dunn's post-test).
Figure 2.  ANXA1 and NLRP3 expression in human intestine. 
Representative images of ileum (A, C, E, G) and colon (B, D, F, H) of 
control (A,B,E,F) and CD patients (C,D,G,H). ANXA1 and NLRP3 ex-
pression detected in intestinal epithelium (arrows) and inflammatory 
infiltrate (asterisks). Counterstaining: Carazzi's Hematoxylin. Bars: 
50 µm.
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Background: Crohn’s disease (CD) is characterized by chronic gastro-
intestinal inflammation and unfavourable changes in the composition of 
intestinal microbiota (‘dysbiosis’). Members of Enterobacteriaceae such 
as K. pneumoniae and E. coli are often over-represented in colonic mu-
cosa of CD patients. These bacteria contribute to vicious circle of dysbio-
sis and inflammation by expressing multiple virulence factors. Further, 
mitochondrial dysfunction in Paneth cells has recently been reported 
in ileal CD. In agreement, high-fat diet and repeated use of antibiotics 
increases susceptibility to colitis by damaging mitochondria. However, it 
remains unknown whether impaired mitochondrial bioenergetics could 
enhance mucosal colonization by Enterobacteriaceae and thus, con-
tribute to the pathophysiology of colonic CD. Furthermore, the molecular 
mechanism leading to mitochondrial damage in colonic CD are incom-
pletely understood.
Methods: Right colonic biopsies were collected from 74 adult CD 
patients and 28 healthy participants at St. Paul’s Hospital (Vancouver, 
BC, Canada). Microbes in colonic biopsies were characterized by 
16S rDNA sequencing using Illumina MiSeq platform, followed 
by analysis of differentially abundant families via ANCOM-BC 
methodology. Further, high-throughput data-independent acquisi-
tion (DIA) proteomics was performed in colonic biopsies (Bruker 
Daltonics TimsTof Pro2 LC-MS/MS), and later analyzed via DIA-
neural network software. Spearman's rank correlation approach was 
used for host proteomics- Enterobacteriaceae correlational analysis. 
Microbiome and proteomic data were corrected for false discovery 
rate (FDR; < 0.5 for statistical significance). For validation studies, 
human colonic TC7 epithelial cells and patient-derived organoid cul-
tures were infected with CD-patient derived E. coli ± C75, a chemical 
inhibitor of fatty acid synthase (FASN; de novo fatty acid synthesis 
enzyme).
Results: We found an increased abundance of Enterobacteriaceae mem-
bers in colonic mucosa of CD patients compared to healthy controls 
(Fig A). Next, our proteomics data revealed a significant downregula-
tion in a group of proteins which were functionally related to mito-
chondrial health and activity, in CD patients compared to controls (Fig 
B). Further, Spearman’s analysis showed a positive correlation between 
Enterobacteriaceae and host FASN enzyme (Fig C), a protein directly 
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related to mitochondrial metabolism. Interestingly, we found that 
blocking FASN with chemical inhibitor (C75) significantly enhanced 
colonization by E. coli in TC7 cells (Fig D).
Conclusion: Mechanistically, our study reports that aberrant activity 
of host FASN enzyme may cause mitochondrial dysfunction and thus, 
facilitates intestinal colonization by Enterobacteriaceae in CD patients.
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Background: Crohn’s disease (CD) is a chronic inflammatory condition 
that can affect all parts of the intestine. Commonly, there is inflamma-
tion in the terminal ileum. An intestinal barrier consisting of epithelial 
cells covered by a mucus layer is on the one hand preventing pathogen 
invasion while on the other hand allowing the uptake of nutrients. 
However, despite the significance of the terminal ileum in CD, little is 
known about the mucus composition and viscoelastic properties in the 
terminal ileum.
In our study, we wanted to do a comprehensive analysis of the mucus in 
the terminal ileum of CD patients compared to healthy controls. Thus, 
we aspire to gain a better understanding of the role of mucus and bio-
physical and biochemical triggers contained in the mucus layer during 
the course of ileal inflammation.
Methods: During colonoscopy, native mucus and saline washes con-
taining mucus as well as biopsies from the terminal ileum of 33 CD 
patients and 25 healthy controls were collected. The disease course 
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