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Extended Data Fig. 4 | Construction of DcuB deficient C. rodentium.  
(a) Workflow for construction of the DcuB-deficient strain of C. rodentium 
using lambda-derived Red recombination system. (b) PCR was performed 
to pick up the successful construction of mutant C. rodentium strain. (c) The 
relative expression of DcuB was identified by qPCR. Each column contains 

three biological replicates (c). Data are representative of three (b) or two (c) 
independent experiments. Statistical significance was tested by unpaired 
two-sided Student’s t-test (c). Error bars represent the mean ± SEM. Panel a was 
created with BioRender.com.
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Extended Data Fig. 5 | The pathological manifestation of OMM11 mice in the 
colon. The colon was harvested at day 7 post infection and the histological 
manifestation was shown by H&E staining. The pathological scores were 
evaluated blind (n = 6). The scale bars shown in 100 μm and 40 μm. Each dot 

represents one individual mouse. Data are pooled from two independent 
experiments. Statistical significance was tested by two-sided one-way ANOVA 
with Tukey’s test adjusted for multiple comparisons. Error bars represent the 
mean ± SEM.
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Extended Data Fig. 6 | Galactose supports A. muciniphila growth and 
succinate production. (a, b) A. muciniphila (1*105 CFU) were incubated in LB 
medium with or without galactose (25 mM) for 48 h and the growth curve of A. 
muciniphila was examined by OD600 measurement (a) and qPCR (b). Each time 
point contains at least five replicates. (c, d) The transcriptional expression of 
galactosidases and galactokinase in A. muciniphila were detected by regular 
RT-PCR (c) and qPCR (d). Amuc_1100 was detected as positive control. Each 

column contains six replicates. (e) A. muciniphila were cultured in BHI medium 
with galactose (25 mM) or 0.05% mucin, and the production of succinate in the 
supernatants was quantified by LC-MS (n = 3). Each dot represents one replicate 
in one column. Data are representative of two independent experiments (a–e). 
Statistical significance was tested by ordinary two-way ANOVA with Dunnett’s 
multiple comparisons test (a, b) and two-sided one-way ANOVA with Tukey’s test 
adjusted for multiple comparisons (e). Error bars represent the mean ± SEM.
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Extended Data Fig. 7 | The co-culture of sorted ILC3s and organoids. (a) The 
gating strategy for sorting ILC3s from the small intestine by flow cytometry. 
The sorted ILC3s were further stained with anti-RORγt and anti-IL-22 antibodies. 
(b) Representative immunofluorescence staining for galactosylation (PNA 
staining, green) and DAPI (nuclear staining, blue) in organoids. The scale bars 

shown in 50 μm. (c) IL-22 in the supernatant of organoids with ILC3s co-cultured 
was detected by ELISA (n = 7). Each dot represents one biological replicate in 
one column (c). Data are representative of two independent experiments (b, c). 
Statistical significance was tested by unpaired two-sided Student’s t-test. Error 
bars represent the mean ± SEM.
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Extended Data Fig. 8 | ILC3 regulates galactosylation by C1galt1. (a) C1galt1 
expression in the small intestine of the Id2fl/fl (n = 8) and RorcCreId2fl/fl (n = 9) mice 
was detected by qPCR. (b) Representative flow cytometry analysis for MC38 cell 
line treated with different concentrations of itraconazole (ITZ) that inhibits the 
function of C1GALT1 protein for 48 h (n = 3). (c) C1galt1 expression in intestinal 
organoids treated with or without IL-22 (5 ng/ml) at day 4 was detected by qPCR 

(n = 8). Each dot represents one individual mouse (a, c) or one replicate in one 
column (b). Data are pooled from two independent experiments (a, c). Data are 
representative of two independent experiments (b). Statistical significance 
was tested by unpaired two-sided Student’s t-test (a, c) and two-sided one-way 
ANOVA with Tukey’s test adjusted for multiple comparisons (b). Error bars 
represent the mean ± SEM.
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Extended Data Fig. 9 | The graphical abstract of ILC3s protecting the host from pathogen infection by glycosylation and gut microbiota regulation. Figure was 
created with BioRender.com.
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