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Supp. Figure 1. Heatmap of CRC samples and GSEA plots. Related to Figure 1. 

(A) Heatmap showing a hierarchical clustering of the 98 human CRC samples (Colonomics series) 

classified into low-swollen (green) and high-swollen (red), using the 113 genes included in the geneset 

“GO positive regulation of inflammation”. To categorize a tumor as “high” or “low”, the median of the 

inflammatory score was used as a cut-off. 

(B) GSEA enrichment plots showing the six most statistically significant functions in which genes 

correlated with GZMA are involved. 

 

 

Supp. Figure 2. Related to Figure 3, 4 and 6. 

(A) Enbrel reduces CRC in DSS/AOM treated C57BL/6 mice. CRC was induced in male Wt and 

GZMA
KO

 mice with 3 cycles of DSS and a single dose of AOM on day one as described in methods. 

From day 56 to day 60 a group of mice were treated with five doses (i.p at 5 mg/kg) of a human TNF 

specific antagonist, Enbrel (etanercept). Colon from Enbrel-treated mice or vehicle-treated mice 

(controls) was removed on day 67. Colonic tissue samples (30 mg) were cultured during 24 h, supernatant 

was collected and the levels of TNF-α was quantified by ELISA, in proximal and distal colon. 

 (B) Number of tumours and incidence of tumours. 

 Data are presented as mean ± SEM from at least 8 biological replicates (individual mice). Statistical 

analyses were performed by one-way ANOVA test with Bonferroni’s post-test. * p <0.05; ** p <0.01; 

*** p <0.001.   

(C) Analyses of steady-state intestinal permeability in vivo in Wt and GzmA
KO

 mice. Wt and 

GzmA
KO

 healthy mice were treated with FITC-dextran dissolved in PBS (100 mg/ml). Each mouse 

received 44 mg/100 g of body weight by oral gavage with a needle attached to a 1 ml syringe. After 4 h, 

mice were sacrificed and blood was collected, then serum was separated and stored at 4 °C in in the dark. 

100 μl of diluted serum (1:1 in PBS) were added to a 96-well microplate in duplicate. The concentration 

of FITC in serum was quantified by spectrophoto fluorometry with an excitation of 485 nm (20 nm band 

width) and an emission wavelength of 528 nm (20 nm band width) using as standard serially diluted 



FITC-dextran. Serum from mice not administered with FITC-dextran was used to determine the 

background. Data are presented as mean ± SEM from at least 9 biological replicates (individual mice). 

(D) Supernatant from recombinant mouse GzmA-stimulated macrophage (300 nM) induces IL-6 

production and promotes activation of STAT3. Western blot of MC-38 cells incubated with mouse IL-

6 (50 ng/ml) (as positive control) or supernatant from recombinant mouse GzmA-stimulated macrophage 

(300 nM) or supernatant from LPS-stimulated macrophage (100 ng/ml). Supernatant from unstimulated 

macrophage and active GzmA (300 nM), were added as control. The cells were stimulated with the 

indicated stimuli for 15 min after which cells were lysed and Western blotted using pSTAT3 antibody 

(Tyr705).  

(E) Active extracellular GzmA is a proinflammatory mediator in macrophages. Wt macrophage 

were stimulated with active GzmA (300 nM), GzmA inactivated with serpinb6b or E. coli LPS (100 

ng/ml). After 24 h of incubation, the supernatant was collected to determine the levels of IL-6, TNFα and 

IL-1β by ELISA.  

(F) GzmA induce the expression of IL-6 in macrophages by a mechanism independent of PAR1 and 

PAR2. Wt, PAR1
-/- 

and PAR2
-/-

 macrophage were stimulated with active GzmA (300 nM) or E. coli LPS 

(100 ng/ml). After 24 h of incubation, the supernatant was collected to determine the levels of IL-6 by 

ELISA. 

Data are presented as mean ± SEM from two independent experiments performed by triplicates. 

Statistical analyses were performed by one-way ANOVA test with Bonferroni’s post-test. ** p <0.01; 

*** p <0.001 

 

 

Supp. Figure 3. Assessment of clinical score, macroscopic damage and colorectal carcinoma 

development in DSS/AOM treated littermates controls. Related to Figure 3.   



CRC was induced (DSS/AOM treatment) in male littermates controls with homozygous genotype for 

GzmA (+/+ and -/-).  

(A) Clinical score and change in weight was evaluated every 3 days. Data are presented as mean ± SEM 

of 15 (+/+) and 14 (-/-) biological replicates performed in an experiment. Statistical analyses were 

performed by two-way ANOVA test with Bonferroni’s post-test. * p <0.05. 

 (B) At the end of study, animals were sacrificed, the colon was measured and the visible colon damage 

was scored as described in methods. 

(C) On necropsy the number of animals bearing tumours (tumour incidence), tumour diameter and 

number of tumours per animal were evaluated. Data are presented as mean ± SEM of 15 (+/+) and 14 (-/-) 

biological replicates performed in an experiment.  

Statistical analyses were performed by one-way ANOVA test with Bonferroni’s post-test. * p <0.05; ** p 

<0.01. 

 



Supp. Figure 4. H&E and immunohistochemistry stain of colonic sections from Wt and GZMA
KO 

untreated mice. Related to Figure 3 and 4. 

Colonic tissues were removed and processed for histopathology as described in materials and methods 

section. 

 (A) Representative microphotographs of H&E stained colonic sections from either control untreated 

recipients (a), GzmA
KO

 animals (b), DSS/AOM-treated specimens with a colorectal carcinomatous polyp 

(asterisk) and an inflammatory nodule (arrow) (c) or GzmA
KO

 animals treated with DSS/AOM showing a 

low grade dysplasia and leukocyte infiltration (arrow) (d). Scale bar represent 200 µm. 

(B) Representative microphotographs of IHQ evaluation of controls untreated mice. Mice were sacrificed 

at day 28 and colon tissue sections were stained with antibodies to vimentin, β-catenin, SNAIL-1, p-

STAT-3 and Ki-67. Scale bar represent 100 µm. 

 

Supp. Figure 5. Analyses of microbiota in faeces from Wt and GZMA
KO

 mice. Related to section 

“Gut microbiota composition” of the STAR methods. 

Representation of Shannon and CHAO1 index. N= 3 mice (A). Linear Discriminant Effect Size (LEfSE) 

analysis to identify the significant differences of Wt (red) and GzmA
KO

 (green) mice. The enriched taxon 

of each group was represented by (B) the linear discriminant analysis (LDA) score, and (C) by the 

cladogram. It is important to note that the microbiota composition of both groups are almost identical. 

 



 

Supp. Figure 6. Assessment of clinical score, macroscopic and microscopic damage in DSS/AOM 

treated mice. Related to Figure 5. 

CRC was induced in male Wt and GzmA
KO

 mice with 3 cycles of DSS and a single dose of AOM on day 

one as described in methods. 

(A) Change in weight and clinical score was evaluated every 1-2 days. Data are presented as mean ± 

SEM of 31 (Wt) and 24 (GzmA
ko

) biological replicates performed in 4 independent experiments. 

Statistical analyses were performed by two-way ANOVA test with Bonferroni’s post-test. * p <0.05; ** p 

<0.01. 

(B) At the end of study, animals were sacrificed, the colon was measured, weighed and the visible colon 

damage was scored as described in methods. Data are presented as mean ± SEM of 31 (Wt) and 24 

(GZMA
ko

) biological replicates in 4 independent experiments.  

(C) Colonic tissues were removed and processed for histopathology. A histological damage score was 

established as indicated in materials and methods section. Graph represents the score of every individual 

parameter and the total score. Data are presented as mean ± SEM of at least 5 (Wt and GZMA
ko

) 

biological replicates.  

Statistical analyses were performed by one-way ANOVA test with Bonferroni’s post-test * p <0,05; ** p 

<0,01; *** p <0,001.  

 



 

Supp. Figure 7. Cytokine levels in colon explant cultures from Wt and GzmA
KO

 mice during DSS-

acute and -chronic colitis. Related to Figure 4. 

Male Wt and GzmA
KO

 mice were treated with DSS as described in methods, sacrificed at day 10 (A, 

acute) or 56 (B, chronic) and colonic tissue samples (30 mg) were cultured during 24 h. Supernatant was 

collected and the levels of IL-1β, TNF-α, IFN-γ, IL-6, IL-17 and IL-10 were quantified by ELISA, in 

proximal and distal colon as indicated in materials and methods section. Data are presented as mean ± 

SEM from at least 10 biological replicates (individual mice) performed in 4 independent experiments. 

Statistical analyses were performed by one-way ANOVA test with Bonferroni’s post-test. * p <0.05; ** p 

<0.01; *** p <0.001. 



Supplementary table 1. Patients’ characteristics. Related to section 

“Transcriptomics analyses in human samples” of the STAR methods. 

COLONOMICS TUMORS (N=98) 

Gender 

Male 71 (72.4%) 

Female 27 (27.6%) 

Age 

Median age (range,years) 71 (43 - 87) 

Site 

Right 38 (38.8%) 

Left 60 (61.2%) 

Stage 

II A 90 (91.8%) 

II B 8 (8.2%) 

Recurrence 

No relapse 76 (77.6%) 

Relapse 22(22.4%) 

Recurrence-free median time (range,months) 67.8 (24.8 – 136.9) 

 
 
 

 

 

 

 

 

 

 

 



 

Supplementary table 2. GSEA results. Related to Figure 1. 

NAME  NES 

GZMA 

HALLMARK INTERFERON GAMMA RESPONSE  3.83 

HALLMARK ALLOGRAFT REJECTION  3.65 

HALLMARK INTERFERON ALPHA RESPONSE  3.28 

HALLMARK INFLAMMATORY RESPONSE  3.22 

HALLMARK TNFA SIGNALING VIA NFKB  3.14 

HALLMARK COMPLEMENT  3.10 

HALLMARK IL6 JAK STAT3 SIGNALING  2.98 

HALLMARK IL2 STAT5 SIGNALING  2.69 

HALLMARK EPITHELIAL MESENCHYMAL 

TRANSITION  

2.59 

HALLMARK KRAS SIGNALING UP  2.21 

HALLMARK APOPTOSIS  2.16 

HALLMARK COAGULATION  2.02 

GZMB 

HALLMARK E2F TARGETS  2.42 

HALLMARK G2M CHECKPOINT  2.30 

HALLMARK MYC TARGETS V2  2.07 

* All genesets have nominal p-value, FDR q-value and FWER p-value < 0.001 
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