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The datasets generated during and/or analysed during the current study are available in the GEO repository:

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE190705

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE190634

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE59071

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE23597

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE16879

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE92415

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE73661

No formal sample size calculation was performed prior to the study. Summary statistics with confidence intervals provide effect sizes and
estimate of confidence for interpretation

No data were excluded

Our analysis of the ustekinumab treated clinical trial cohort was performed separately by KL, FFY and PP, NP confirming same results. This is
currently the largest cohort of its kind with wide representation of patients based on their demographics, as previously reported (NEJM 2019).
Where necessary replicate experiments were performed to validate reproducibility of findings.

Patients were randomized to placebo or ustekinumab treatment as per protocol for the phase 3 registration clinical trial (NEJM 2019).
Selection of mice for animal experiments was random. Patients who provided samples for organoid generation and trasncriptomic profiling of
cytokine responses were randomly chosen.

Blinding was applied to histology and immunohistochemistry reporting.

Antigen Fluorochrome Clone Source Cat No

CD4 BV786 RM4-5 BD Biosciences 563727

CD4 FITC GK1.5 BD Biosciences 553729

CD11b FITC M1/70 BD Biosciences 568688

CD25 APC PC61.5 eBioscience 17-0251-82

CD44 PE IM7 eBioscience 12-0441-82

CD45 Pac orange 30-F11 Invitrogen MCD4530

CD45 V500 30-F11 BD Biosciences 561487

CD62L Pac Blue MEL-14 Biolegend 104424
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Validation

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

CD127 APC A7R34 eBioscience 17-1271-82

CD127 BUV737 SB/199 BD Biosciences 612841

Gr-1 PE RB6-8C5 eBioscience 12-5931-82

Gr-1 APC-Cy7 RB6-8C5 eBioscience A15424

KLRG1 PerCP-eFlour710 2F1 eBioscience 46-5893-82

NKp46 PE-Cy7 29A1.4 eBioscience 25-3351-82

https://www.bdbiosciences.com/en-tw/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
bv786-rat-anti-mouse-cd4.563727

https://www.bdbiosciences.com/ko-kr/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
fitc-rat-anti-mouse-cd4.553729

https://www.bdbiosciences.com/en-us/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
fitc-rat-anti-cd11b.561688

https://www.thermofisher.com/antibody/product/CD25-Antibody-clone-PC61-5-Monoclonal/17-0251-82

https://www.thermofisher.com/antibody/product/CD44-Antibody-clone-IM7-Monoclonal/12-0441-82

https://www.thermofisher.com/antibody/product/CD45-Antibody-clone-30-F11-Monoclonal/MCD4530

https://www.bdbiosciences.com/en-us/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
v500-rat-anti-mouse-cd45.561487

https://www.biolegend.com/it-it/search-results/pacific-blue-anti-mouse-cd62l-antibody-3117

https://www.thermofisher.com/antibody/product/CD127-Antibody-clone-A7R34-Monoclonal/17-1271-82

https://www.bdbiosciences.com/en-ca/products/reagents/flow-cytometry-reagents/research-reagents/single-color-antibodies-ruo/
buv737-rat-anti-mouse-cd127.612841

https://www.thermofisher.com/antibody/product/Ly-6G-Ly-6C-Antibody-clone-RB6-8C5-Monoclonal/12-5931-82

https://www.thermofisher.com/antibody/product/Ly-6G-Ly-6C-Antibody-clone-RB6-8C5-Monoclonal/A15424

https://www.thermofisher.com/antibody/product/KLRG1-Antibody-clone-2F1-Monoclonal/46-5893-82

https://www.thermofisher.com/antibody/product/CD335-NKp46-Antibody-clone-29A1-4-Monoclonal/25-3351-82

Balb/c Tbx21-/-Rag2-/- double KO (TRUC) mice have been described previously (Powell et al., 2015; Powell et al., 2012). Tbx21-/-
Rag2-/-Il22-/- (TRUCIl22-/-) triple KO mice were generated by backcrossing Balb/c Tbx21-/-Rag2-/- double KO (TRUC) mice with Balb/c
Il22-/- mice that were provided by Pfizer. C57Bl/6 WT and Rag1-/- mice were purchased from Charles River Laboratories. Il10-/- mice
were provided by Professor Werner Muller, Faculty of Life Sciences, University of Manchester. Mice were housed in specific
pathogen free (SPF) conditions. All mice were handled according to local (King’s College London) and national guidelines, and all our
experimental protocols were reviewed and approved by our local ethics review committee. All animal experiments were conducted
in accredited facilities in accordance with the UK Animals (Scientific Procedures) Act 1986 (Home Office license number PPL
70/7869). All animals were housed at the KCL Biological Services Unit (BSU). A twelve hour light/dark cycle was implemented with
the a slow rise and dim of lights over a half hour period. Temperatures range between 20 and 23 degrees Celsius and humidity 45%
to 55%.

No wild animals were used for this study

No field-collected samples were used

King’s College London, Home Office license number PPL 70/7869

There were 550 patients with a diagnosis of ulcerative colitis recruited in the phase three registration clinical trial of
ustekinumab in UC. The median age was 42 years with 35% being female and 65% male. The median Mayo score was 9,
range (8,12) and the median disease duration was 6 years, range (3,12). Half of patients (50%) had previous exposure to anti-
TNF therapy. The median CRP was 4.6mg/L, range (1.4, 12). The median faecal calprotectin (ug/g) was 1310, range (560,
2594).

Samples for colonoid development were collected from from six adult individuals (median age: 48, range[33,67], female:3),
without past medical history or regular medication who attended for routine colonoscopy in view of abdominal symptoms
without a diagnosis of IBD and did not have macroscopic or microscopic evidence of inflammation.

Previously reported (NEJM 2019)

Ethical approval for human samples used for colonoids were provided by King’s College London, Guy’s and St Thomas’ NHS
Foundation Trust and King’s College Hospital. The national research ethics committee for England reviewed and approved the
study protocol (IRAS id:190309). All patients provided samples after informed consent. No compensation was provided.
Ethical approval for the immunohistochemistry work on paraffin embedded tissue of patients was provided by the Newcastle
Academic Health Partners Bioresource (Newcastle and North Tyneside 1 REC:12/NE/0395 & 10/H0906/41).




