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ULCERATIVE COLITIS DISEASE ACTIVITY IS DOMINATED BY INNATE
IMMUNITY AND FEATURES OF TISSUE REMODELING
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Background: Ulcerative colitis (UC) is a chronic inflammatory condition affecting the colonic
epithelium, with potential roles for the inflammasome, complement activation, T cells, and the
microbiome in pathogenesis. We applied an established method of microarray-based gene
expression analysis to a set of 128 UC biopsies (from 113 patients), to elucidate the molecular
changes associated with active UC.

Aims: Our aim was to describe the molecules most associated with UC disease activity (the
endoscopic Mayo score) and to annotate these molecules into biological processes.

Methods: 128 UC colonic biopsies were collected at the University of Alberta Hospital
(Edmonton, Alberta) and Cedars-Sinai Hospital (Los Angeles, California) during standard of
care colonoscopy. Biopsies were processed using Affymetrix microarrays. Gene expression data
from the population was visualized using volcano plots (showing fold change and association
between genes and endoscopic Mayo score), and heatmaps (showing expression of the top 30
genes in a previously established cell panel). Overexpression of top genes was analyzed using
Gene Ontology and KEGG pathways.

Results: The volcano plot (Figure 1A) showed strong associations between the endoscopic
Mayo score and components of innate immunity, e.g. complement factor B (CFB), C1-inhibitor
(also known as SERPING1), chitinase 3-like 1 (CHI3L1), and inflammasome genes (ZBP1 and
PIM2). Moderate associations with calprotectin (S100A8 and S100A9), other inflammasome
components (CASP1 and NLRP3), and T cell transcripts (i.e. CTLA4, PDL1) were observed.
Targets of biologic therapy (TNFA, ITGA4/B7, IL12B) were weakly associated with the
endoscopic Mayo score.

Expression of the top genes in a cell panel (Figure 1B) showed primary expression in
monocytes, macrophages, dendritic cells, and polymorphonucleocytes, with some expression in
colon epithelial and endothelial cells. Minimal expression was found in CD4/CD8 T cells or NK
cells.

Pathway analysis represented extracellular matrix remodeling, complement regulation, and
TNFA signaling, but revealed no pathways associated with adaptive immunity (Table 1).
Conclusions: UC disease activity, as assessed by the endoscopic Mayo score, was strongly
associated with tissue remodeling and molecules of innate immunity that were largely found in
myeloid cells, colon epithelium, and endothelium. Cognate T cells were not dominant features of
UC disease activity. These data suggest that the driver of ongoing UC activity is independent of
the cognate T cell response.
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Figure 1. (A) Volcano plot of endoscopic Mayo score 2,3 vs. 0,1. (B) Top 30 endoscopic Mayo score-associated transcripts

expressed

in a panel of culture cells.

Table 1. Top 10 pathways from overrepresentation analysis of top 300 genes increased in the class comparison of biopsies

with endoscopic Mayo score 2/3 vs. 0/1 (BP, CC, MF, and KEGG terms)

Analysis Term Name P-value |Analysis Term Name P-value
BP extracellular matrix organization 3.5E-11 MF extracellular matrix structural constituent 5.6E-11
BP extracellular structure organization 44E-10 MF extracellular matrix structural constituent conferring tensile strength| 1.2E-07
BP connective tissue development 2.8E-07 MF platelet-derived growth factor binding 2.6E-06
BP cartilage development 6.3E-07 MF growth factor binding 5.6E-05
BP cellular response to amino acid stimulus 3.3E-06 MF adenosine deaminase activity 1.8E-04
BP tissue remodeling 7.1E-06 MF glycolipid binding 1.0E-03
BP response to amino acid 1.1E-05 MF protease binding 1.5E-03
BP collagen metabolic process 1.2E-05 MF integrin binding 1.8E-03
BP response to acid chemical 2.1E-05 MF deaminase activity 3.6E-03
BP positive regulation of cell adhesion 26E-05 | MF hydrolaseactivity, ‘acting on carbon-nifrogen (buf fiot pepide). | gar 93

bonds. in cyclic amidines
CC collagen-containing extracellular matrix 1.4E-10 KEGG Proteoglycans in cancer 3.6E-04
CcC basement membrane 1.5E-08 KEGG Protein digestion and absorption 4.0E-04
CcC complex of collagen trimers 6.1E-07 KEGG PPAR signaling pathway 48E-04
CC endoplasmic reticulum lumen 9.3E-07 KEGG Focal adhesion 1.3E-03
CcC collagen trimer 1.3E-06 KEGG Choline metabolism in cancer 1.8E-03
CC extracellular matrix component 6.6E-06 KEGG PI3K-Akt signaling pathway 2.4E-03
CC fibrillar collagen frimer 1.2E-04 KEGG Insulin resistance 3.0E-03
CcC banded collagen fibril 1.2E-04 KEGG Complement and coagulation cascades 5.2E-03
CC cytoplasmic vesicle lumen 2.7E-04 KEGG ECM-receptor interaction 6.0E-03
GCE vesicle lumen 2.8E-04 KEGG Rheumatoid arthritis 7.6E-03
NOTE. TNF signaling pathway was found in the KEGG analysis, rank 17 pval = 0.003.

Gene Ontology (GO) Abbreviations: BP, Biological Process; MF, Molecular Function; CC, Cellular Compartment
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