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Figure S1. IHC and IF Staining of MUC15

The membranous (m) expression pattern of MUC15 appears faint in immunohistochemical analysis 

(A) but is clearly visible in confocal immunofluorescence analysis. Sixty-six focal planes (Z-range 

19.5μm, Z-step 0.30μm) were acquired, and the maximum intensity projection (MIP) is presented in 

panel B. Details of the membranous MUC15 expression pattern are depicted in panel C through a 

deconvoluted cropped image. Panel D showcases a confocal 3D reconstruction of the same field. 

IHC magnification: x20; IF magnification: x60



Figure S2. Transcriptional mucin expression profile

Transcriptomics data were retrieved from the Inflammatory Bowel Disease Multi'omics Database 

(IBDMDB). Mucin expression levels were compared between healthy donors (gray, n = 27) and 

UC patients (red, n = 47). The data are presented using a histogram, where each dot represents 

an individual patient; expression values ± SD are displayed on a log2 scale. P-values < 0.05 were 

considered statistically significant; *unpaired t-test (Welch); ** Mann-Whitney test.
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Figure S3. Mucin expression pattern comparison between treatment-naïve and relapsing 

UC patients

The graphs depict the mucin expression patterns in both the treatment-naïve and relapsing UC 

patients. The percentage of patients displaying cytoplasmic (blue bar), vacuolar (red bar), and 

membranous (yellow bar) expression patterns is reported. The contingency test (Chi-square test) 

was utilized to assess the statistical significance of agreement in mucin expression patterns, with 

a significance level set at p <0.05



Figure S4. Analysis of the promoter sequence of human MUC1 gene

A) Transcription factors predicted to have binding sites in the MUC1 promoter, identified with the software PROMO (ALGGEN Research Software). The dissimilarity 

threshold was lowered to 5% (95% of similarity). Glucocorticoid receptor-alpha (GR-alpha, purple box) was chosen for the identification of putative binding sites in 

the MUC1 promoter. B) Sequence of the promoter region of human MUC1 gene (accession number X69118.1) submitted to PROMO. Bolded capital letters mark 

putative binding sites of GR-alpha. The last three nucleotides identify the ATG start codon. C) Features of each GR-alpha binding site from the PROMO output: the 

start and end positions of the putative binding sequences are reported; dissimilarity indicates the percentage of dissimilarity between the putative and consensus 

binding sequences; string indicates the nucleotide sequence of the potential binding site; Random expectation (RE) indicates the expected occurrences of the match 

in a random sequence of the same length as the query sequence (RE equally: equiprobability for the 4 nucleotides; RE query: nucleotide frequencies as in the query 

sequence).
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Figure S5. Analysis of the promoter sequence of human MUC4 gene 

A) Transcription factors predicted to have binding sites in the MUC4 promoter, identified with the software 

PROMO (ALGGEN Research Software). The dissimilarity threshold was left at the default value of 15% (85% 

of similarity). RAR-beta:RXR-alpha (black box), RAR alpha (blue box), and RAR-beta (red box)were chosen 

for the identification of their putative binding sites in the MUC4 promoter. B) Sequence of the promoter 

region of the human MUC4 gene (accession number AF241535.2) submitted to PROMO. Bolded capital 

letters mark the putative binding sites for RAR-beta:RXR-alpha (black), RAR alpha (blue), and RAR-beta 

(brown). Overlapping binding sites are shaded. The last three nucleotides identify the ATG start codon 

(red). C) Features of each transcription factor binding site: the start and end positions of the putative 

binding sequences are reported; dissimilarity indicates the percentage of dissimilarity between the 

putative and consensus binding sequences; string indicates the nucleotide sequence of the potential 

binding site; Random expectation (RE) indicates the expected occurrences of the match in a random 

sequence of the same length as the query sequence (RE equally: equiprobability for the 4 nucleotides; RE 

query: nucleotide frequencies as in the query sequence). 

A



Figure S6. MUC5B promoter sequence (accession number AJ012453)
Green bold capital letters mark the butyrate response elements [37]. The nucleotide sequence 
high-lighted in blue matches the consensus sequence of butyrate response elements 

(GCgGGctCCA) [38]. Exact matches were retrieved using BLASTn search (NCBI). The last three 
nucleotides identify the ATG start codon (red).



Table S1. Mucin expression pattern in control tissue (normal gut mucosa) of Colon and Ileum
Expression in cellular compartments is classified as: c, cytoplasmic (non-vacuolar); m, membranous 
(apical membrane); and v, vacuolar (glicocalix). N.D., not detected.

Case 
n. Tissue MUC1 MUC2 MUC4 MUC5B MUC12 MUC13 MUC15 MUC17

1 Colon v+m v c+v c+v m c m N.D.
2 Colon v+m v c+v c+v m c m N.D.
3 Colon v+m v c+v c+v m c m N.D.
4 Colon v+m v c+v c+v m c m N.D.
5 Colon v+m v c+v c+v m c m N.D.
6 Colon v+m v c+v c+v m c m N.D.
7 Colon v+m v c+v c+v m c m N.D.
8 Colon v+m v c+v c+v m c m N.D.
9 Colon v+m v c+v c+v m c m N.D.
10 Colon v+m v c+v c+v m c m N.D.
1 Ileum N.D. v N.D. c N.D. c+m N.D. m
2 Ileum N.D. v N.D. c N.D. c+m N.D. m
3 Ileum N.D. v N.D. c N.D. c+m N.D. m
4 Ileum N.D. v N.D. c N.D. c+m N.D. m
5 Ileum N.D. v N.D. c N.D. c+m N.D. m
6 Ileum N.D. v N.D. c N.D. c+m N.D. m
7 Ileum N.D. v N.D. c N.D. c+m N.D. m
8 Ileum N.D. v N.D. c N.D. c+m N.D. m
9 Ileum N.D. v N.D. c N.D. c+m N.D. m
10 Ileum N.D. v N.D. c N.D. c+m N.D. m



Table S2. Mucin expression pattern in treatment-naïve UC patients 

Expression in cellular compartments is classified as: c, cytoplasmic (non-vacuolar); m, membranous 
(apical membrane); and v, vacuolar (glicocalix). N.D., not detected. 
 

Case  
n. MUC1 MUC2 MUC4 MUC5B MUC12 MUC13 MUC15 MUC17 

1 c+v+m v c c m c m N.D. 
2 c+v+m v c c+v m c m N.D. 
3 c+v+m v c c m c m N.D. 
4 c+v+m v c c m c N.D. N.D. 
5 c+v+m v c c m c N.D. N.D. 
6 c+v+m v c c m c N.D. N.D. 
7 c+v+m v c c m c N.D. N.D. 
8 c+v+m v c c+v m c m N.D. 
9 c+v+m v c c m c m N.D. 

10 c+v+m v c c N.D. c N.D. N.D. 
11 c+v+m v c c+v m c N.D. c 

12 c+v+m v c c m c N.D. N.D. 
13 c+v+m v c c+v m c N.D. N.D. 
14 c+v+m v c c m c N.D. N.D. 
15 c+v+m v c c m c m N.D. 
16 c+v+m v c c+v m c m N.D. 
17 c+v+m v c c+v m c m N.D. 
18 c+v+m v c c m c N.D. c 

19 c+v+m v c c m c N.D. N.D. 
20 c+v+m v c c m+c c m N.D. 
21 c+v+m v c c m c m c 

22 c+v+m v c c+v m c N.D. c 

23 c+v+m v c c m+c c m c 

24 c+v+m v c c+v m c N.D. N.D. 
25 c+v+m v c c m c m c 

26 c+v+m v c c m c m N.D. 
27 c+v+m v c c m c N.D. N.D. 
28 c+v+m v c c+v m c m N.D. 
29 c+v+m v c c m c m N.D. 
30 c+v+m v c c m c N.D. N.D. 
31 c+m v c c+v m c m N.D. 
32 c+m v c c+v m c N.D. N.D. 
33 c+v+m v c c+v m c m N.D. 
34 c+m v c c m c m N.D. 
35 c+v+m v c c m c N.D. N.D. 
36 c+m v c c+v m c m N.D. 
37 c+m v c c m c m N.D. 
38 c+v+m v c c m c m c 

39 c+m v c c+v m c m N.D. 
40 c+m v c c+v m c m N.D. 

 

Red: abnormal expression pattern. 

 



Table S3. Mucin expression pattern in UC patients after first-line treatment 
Expression in cellular compartments is classified as: c, cytoplasmic (non-vacuolar); m, membranous 
(apical membrane); and v, vacuolar (glicocalix). 

 

Case 

n. Clinical state Terapy MUC1 MUC2 MUC4 
MUC5

B 

MUC1
2 

MUC
13 

MUC
15 

MUC
17 

1 Relapse NSAIDs c+m v c c+v m c m // 
2 Relapse Biol. Ag c+m v c c+v m c m c 

3 Relapse NSAIDs,GC c+m v c c+v m c // // 
4 Relapse NSAIDs c+v+m v c c+v m c m // 
5 Relapse NSAIDs v+m v c c+v m c // c 

6 Relapse Biol. Ag c+m v c c+v m c m // 
7 Relapse Biol. Ag c+m v c c+v m c m // 
8 Relapse NSAIDs c+m v c c m c // // 
9 Relapse NSAIDs c+m v c c // c m // 

10 Relapse Biol. Ag c+m v c c+v m c m c 

11 Relapse NSAIDs c+m v c c m c m // 
12 Relapse Biol. Ag c+m v c c+v m c // // 
13 Relapse Biol. Ag c+v+m v c c m c m // 
14 Relapse Biol. Ag c+v+m v c c m c // // 
15 Relapse NSAIDs c+m v c c m c m c 

16 Relapse GC c+m v c c+v m c m // 
17 Relapse GC c+m v c c+v m c // // 
18 Relapse NSAIDs c+v+m v c c+v m c m // 
19 Relapse GC c+m v c c m c m // 
20 Relapse GC c+v+m v c c m c // // 
21 Remission GC v+m v c c+v m c m // 
22 Remission GC v+m v c c m c m // 
23 Remission NSAIDs c+v v c c m c m // 
24 Remission NSAIDs c+v v c c m c m // 
25 Remission NSAIDs c+v v c c+v m c m // 
26 Remission NSAIDs c+v v c+v c+v m c m // 
27 Remission NSAIDs c+v v c c+v m c m // 
28 Remission Biol. Ag c+m v c c m c m // 
29 Remission NSAIDs c+v v c c+v m c m // 
30 Remission NSAIDs c+v v c c+v m c m // 
31 Remission NSAIDs,GC v+m v c c+v m c m // 
32 Remission NSAIDs c+v v c c m c m // 
33 Remission NSAIDs c+v v c c m c m c 

34 Remission GC v+m v c c+v m c m // 
35 Remission Biol. Ag c+v v c // m c m // 
36 Remission Biol. Ag c+v v c+v c+v m c m // 
37 Remission NSAIDs c+v v c+m c // c // c 

38 Remission NSAIDs c+v v c c // c // c 

39 Remission NSAIDs,GC v+m v c c // c // c 

40 Remission NSAIDs,GC v+m v c c m c m // 
 

Red: abnormal expression pattern.  
NSAIDs: nonsteroidal anti-inflammatory drugs. GC: glucocorticoids. Biol. Ag.: biological agents 



Table S4. Anti-mucin antibodies used in the study 

 

Mucin 
Vendor 

(catalog no.) 
Host species-

Clonality 

 

Reactivity 

 

Dilution Antigen retrieval 

MUC1* Abcam (ab109185) Rabbit - Monoclonal Human 1:250 Citrate buffer 

MUC2* Abcam (ab134119) Rabbit - Monoclonal Human 1:800 Citrate buffer 

MUC4* Abcam (ab150381) Rabbit - Monoclonal Human 1:750 Citrate buffer 

MUC5B* Abcam (ab87376) Rabbit - Polyclonal Human 1:400 Citrate buffer 

MUC12* Abcam (ab121777) Rabbit - Polyclonal Human 1:250 EDTA 

MUC13* Abcam (ab235450) Rabbit - Polyclonal Human 1:4000 EDTA 

MUC15* Abcam (ab224468) Rabbit - Monoclonal Human 1:500 EDTA 

MUC15** Invitrogen (BS-5878R) Rabbit - Polyclonal Human 1:100 Citrate buffer 

MUC17* Abcam (ab122184) Rabbit - Polyclonal Human 1:200 EDTA 

*IHC staining  **IF staining 

 

 

 


