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(Microsoft corporation), were used to generate the text and to store the original enumerated data.

The next generation sequencing (NGS) datasets from this study have been deposited in the Gene Expression Omnibus repository (GEO), series accession number:
GSE117345 and GSE152999. The weblinks are: https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE117345 and https://www.ncbi.nlm.nih.gov/geo/query/
acc.cgi?acc=GSE152999, respectively. The reference transcriptome Hg19 (ftp://ftp.ensembl.org/pub/grch37/release-87/), KEGG (https://www.genome.jp/kegg/),
and Reactome Pathways (https://reactome.org/) were used. The rest of data that support the findings of this study or further information and requests for reagents
may be directed to the corresponding author upon reasonable request (huange2@ccf.org). Source data are available for figures 1h,j,l, 2b,d,f,h, 3c,e,g,i,k,m,o, 4,j,
7a,b,d,f,g, 8c,d,g,h,k,l,o,p,s,t, 9d,e,h,i,l,m,p,q,t,u, and Supplementary Information Figures 1b,f,h,j,l, 2a,b,d f,h,j, l, 4a,b, 5a,f,j, 6c,d,g,i,l,m,p,q

The study is aimed to define an approach to developing personalized models of ulcerative colitis containing autologous epithelial and
mesenchyme. For the initial derivation, n = 3 for each primary diseased vs. normal phenotype was requested, including a commercially
available source of fibroblasts (ATCC CRL1541). To expand the sample sizes for subsequent analyses, we increased these numbers to n = 6 for
ulcerative colitis, and n = 5 for non-IBD. For the single nuclear analyses, Based on the sequencing depth and the abundance of cells in this
scRNA-seq, sufficient statistical power has been achieved to detect differentially expressed genes and cell clusters. Here, we have 5 biological
samples for normal condition and 6 biological samples for colitis condition. These yield a total number of cells around 174k. On average, we
observed 23,871 number of reads per cell before normalization. We conducted simulation studies using state of the art power assessment
tool POWSC [PMID: 32614380 DOI: 10.1093/bioinformatics/btaa607], which modeled expression level using a mixture of zero-inflated Poisson
(ZIP) and log-normal Poisson (LNP) distributions. For small group comparison with only 2k cells per sample, the power will range from 0.788 to
0.985, with a marginal power of 0.922. The range of power comprehensively reflected the different strata of average reads. In all our single-
cell analysis, we have achieved higher power, as the cell number is already much higher than the simulation setting.

No data were excluded.

We selected 5-6 each biological replicates for each diseased vs. non-diseased tissue.For the derivation of the iHUCO and the iHNO, all
biological replicates were successful. Phenotypes paralleled the primary disease. Therefore, for the morphology and immunohistochemistry
evaluation, reprogramming, and directed differentiation, n = 5 for iHNO and n = 6 for iHUCO. For the single nuclear and in vivo experiments, n
= 3 each for iHNO and iHUCO.

The allocation was not random, we chose tissues based on the presence/absence of the disease and confirmed this histologically.

Blinding was applied to enumeration and to pathological assessment. For the in vivo experiments using repertaxin, blinding was also applied
to treatment (control vs. repertaxin) and growth measurements.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Antibody Source Identifier

anti-!-SMA (SIGMA A5228 Clone 1A4, Lot Lot 074M4814V, dilution 1:200)

anti-CK19 (Abcam ab8187, Clone EP1508Y, dilution 1:100)

anti-Tra-1-60 (Abcam ab16288, dilution 1:500)

anti-Oct4 (R&D System AF1759, Lot JTW0208081, dilution 1:500)

anti-SOX17 (R&D System Part 967330, Lot KGA081041, dilution 1:10)

anti-Brachyury (R&D systems Part 967332, Lot KQPO315042, dilution 1:10)

anti-Otx2 (R&D systems Part 967331, Lot KNO0415041, dilution 1:10)

anti-FOXA2 [Santa Cruz Biotechnologies sc-6554 (discontinued) 1:100]

anti-CDX2 (Biogenex MU392A-UC, clone CDX2-88, dilution 1:10)

anti-Vimentin (R&D systems MAB2105, Clone 280618, dilution 1:100)

anti-Ki-67 (Novus Biologicals NB110-89717, Lot C1, dilution 1:1000)

anti-SATB2 (Abcam ab51502, clone KQPO315042, dilution 1:200)

anti-beta-Catenin (BD transduction Lab 610153, clone 14, dilution 1:200)

anti-E-Cadherin (R&D systems AF648, dilution 1:600)

anti-RhoA (Abcam ab54835, clone 1B12, dilution 1:100)

anti-CXCR1 (R&D systems MAB330, Clone 42705, dilution 1:800)

anti-CXCL8 (Abcam ab7747, dilution 1:100)

anti-CLDN1 (Abcam ab15098, Lot GR3248184-1, dilution 1:200)

anti-HLA-A (Abcam ab52922, Clone EP1395Y, Lot GR258732-26, dilution 1:200)

anti-Limch1 (Abcam ab96178, Lot GR15093-24, dilution 1:200)

Alexa Fluor 488 donkey anti goat (Thermo fisher scientific A11055, clone NA (polyclonal), dilution 1:600)

Alexa Fluor 488 donkey anti mouse (Thermo fisher scientific A21202, clone NA (Polyclonal), dilution 1:1000)

Alexa Fluor 568 goat anti rabbit (Thermo fisher scientific A11036 clone NA (Polyclonal), dilution 1:1000)

Alexa Fluor 568 donkey anti mouse (Thermo fisher scientific A10037 clone NA (Polyclonal), dilution 1:200)

Antibody Validation

anti-!-SMA (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7065809/; doi: 10.1371/journal.pone.0229445)

anti-CK19 (From manufacturer's website, knockout validated, also https://www.abcam.com/cytokeratin-19-antibody-ep1580y-
cytoskeleton-marker-ab52625.html; Also https://www.nature.com/articles/s41467-020-15548-7#Sec9)

anti-Tra-1-60 (https://doi.org/10.1016/j.biomaterials.2010.07.031)

anti-4-Oct human (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5171803/)

anti-SOX17 (https://www.nature.com/articles/s41586-019-1654-9)

anti-Brachyury (https://www.nature.com/articles/s41586-019-1654-9)

anti-Otx2 (https://www.nature.com/articles/s41586-019-1654-9)

anti-FOXA2 (https://datasheets.scbt.com/sc-6554.pdf)

anti-CDX2 (http://store.biogenex.com/us/applications/ihc/controls/controls/anti-cdx-2-clone-cdx2-88.html)

anti-Vimentin (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5973531/)

anti-Ki-67 (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6461621/)

anti-SATB2 (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5413969/)

anti-beta-Catenin (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3207144/) 

anti-E-Cadherin (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5358111/)

anti-RhoA (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4823002/)

anti-CXCR1 (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6370871/#ec0020)

anti-CXCL8 (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6651518/)

anti-CLDN1 (https://doi.org/10.1016/j.phrs.2020.104978)

anti-HLA-A (https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0160882)

anti-Limch1 (https://www.sciencedirect.com/science/article/pii/S0925443917300546?via%3Dihub)




