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provided as Source data file. For MASCOT searches the UniProt database (version 06/2017) and an in-house database (http://www.medkem.gu.se/mucinbiology/
databases/index.html) containing all human and mouse mucin sequences was used. For the detection of cross-links in MUC2 the UniProt sequence of murine MUC2
(UniProt identifier: Q80Z19) was used. MS raw data from this manuscript are uploaded to the PRIDE proteomics exchange server and have the identifier
PXD029071. The proteomics data set for label-free quantification used has been published (Nystrom et al. Science 2021) and deposited to the ProteomeXchange
Consortium (http://proteomecentral.proteomexchange.org) with the dataset identifier PXD011527. The bulk RNA-seq data sets (https://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSE144363 GSE144363) are deposited in GEO (https://www.ncbi.nlm.nih.gov/geo/) and belong to the superserie GSE144436 and have been
published (Nystrom et al. 2021). All other data supporting the findings in this study are available in the manuscript, its Supplementary Information, or from the
corresponding author upon reasonable request. The reporting summary of this article is available as Supplementary Information File.

The sample sizes were determined empirically and no statistical method was used to predetermine them.

For the RNAseq expression data and label-free quantification of TGMs the data from the work of Nystrom et al. Science 2021 were mined and
we had therefore no influence on the sample size. For the immunohistochemistry and Western Blot analyses of TGM abundance in the colonic
tissue and mucus at least three animals were analysed and as similar results were obtained in these orthogonal methods with individual
biological replicates this number was considered sufficient following the 3R guidelines for animal studies.

For the qualitative TGM activity-in vitro studies as well as the ex vivo TGM activity and mucus integrity studies three animals per mouse strain
were analysed and as similar results were obtained following the 3R guidelines for animal studies.

For the quantitative in vitro activity studies four Tgm3-/- mice were analysed per glutamine-donor substrate. As all of them showed no
detectable and/or quantifiable activity this n was considered as sufficient following the 3R guidelines for animal studies. For the WT strain
between five and seven animals were analysed in order to get a more precise enzymatic activity value. This number of animals was considered
as sufficient since they passed the Shapiro-Wilk test for normality distribution.

For the analysis of the biochemical alterations of mucus/MUC2 caused by the loss of TGM3 three individual animals per mouse strain were
analysed in the respective experiments and as similar results were obtained this number was considered to be sufficient following the 3R
guidelines for animal studies.

Sample size for the DSS study was chosen based on those used in similar studies to which we expected similar effect sizes (Petersson J. et al.
Am J Physiol Gastrointest Liver Physiol 2011; Johansson M. et al. PlosOne 2010; Xiao F et al. Acta Physiologica 2013).

Sample sizes for experiments in the Supplementary Information were either chosen based on those used in similar studies to which we
expected similar effect sizes (Birchenough GMH et al. Science 2016 for Supplementary Fig. S3-S5) or when the validation studies for
antibodies and the test for the determination of TGM activity showed that the experimental set up is functional (Supplementary Fig. S1 and
S2). The RNAseq data for the expression of cathepsins were mined from the study performed by Nystrom et al. Science 2021 where we had no
influence on the sample sizes.

The details of sample sizes can be depicted from Figure legends and the methods section.

For the colon length comparisons one mouse from the Tgm 3-/- group was excluded as the colon broke into pieces during dissection and
could not be put together for a reliable measurement.

All experimental findings were replicated on at least three individual animals (biological replicates). All attempts at replication were successful.

WT and TGM3-deficient mice were sex- and age-matched and co-housed to ensure microbiota normalisation before the animals recieved the
same treatment under the same environmental conditions.

For biochemical and immunohistochemical experiments blinding of the investigators was not relevant as the collected samples were treated
equally and the data analyses were performed under the same conditions. For DSS challenge experiments, age- and sex-matched mice from
both genotypes were co-housed prior to and during the experiment. The measurements of all objective disease activity index paramenter
were performed concurrently. Therefore blinding was not practical due to limited number of staff available and as investigators needed to
distinguish the individual animals from the same cage. Investigators were blinded for subsequent analysis of collected tissues from DSS
experiments, e. g. histochemical analysis.




