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The RNA sequencing data from FACS-isolated Lgr5-GFP+ intestinal stem cells (Fig. 3b, d, Supplementary Fig. 3c, Supplementary Data 1) have been deposited in the
Gene expression omnibus under accession number GSE148394 [https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE148394]. The RNA sequencing data from
shMLL1 Ls174T colon cancer cells (Fig. 4c, d, Supplementary Fig. 4r, Supplementary Data 2) are available in the ArrayExpress database under accession number E-
MTAB-8152 [https://www.ebi.ac.uk/arrayexpress/experiments/E-MTAB-8152/]. The human colon cancer data referenced during the study are available in public
repositories from the TCGA website (TCGA-COAD [https://www.cancer.gov/about-nci/organization/ccg/research/structural-genomics/tcga], TCGA-READ [https://
www.cancer.gov/about-nci/organization/ccg/research/structural-genomics/tcga]) and in the Gene Expression Omnibus (GEO) at NCBI (GSE14333 [https://
www.ncbi.nlm.nih.gov/gds/?term=gse14333], GSE33113 [https://www.ncbi.nlm.nih.gov/gds/?term=gse33113], GSE39582 [https://www.ncbi.nlm.nih.gov/gds/?
term=gse39582], GSE38832 [https://www.ncbi.nlm.nih.gov/gds/?term=gse38832], GSE44076 [https://www.ncbi.nlm.nih.gov/gds/?term=gse44076], GSE13294
[https://www.ncbi.nlm.nih.gov/gds/?term=gse13294], GSE18088 [https://www.ncbi.nlm.nih.gov/gds/?term=gse18088] and GSE2109 [https://
www.ncbi.nlm.nih.gov/gds/?term=gse2109]). Clinical information was obtained from Synapse ID syn2623706 [https://www.synapse.org/#!Synapse:syn2623706/
wiki/s]. The source data underlying Figures 1b, 1f, 1g, 2b, 2f, 2g, 3a, 3f, 4a, 4b, 4e, 4f, 5a-d, 6a-d in the main manuscript and Supplementary Figures 1a, 1e, 2b-d, 2f,
2i, 2l, 3a-b, 4a-i, 4k, 4m-q, 4s, 5a-e are provided as a Source Data file. All the other data supporting the findings of this study areis available within the Articlearticle
and its, SSupplementary Information files and Source Data, or and available from the corresponding authors upon reasonable request. Source data are provided
with this paper.

No sample size calculation was performed. Sample sizes were chosen based on previous published work using similar methods (Wend et al.
2013, EMBO J; Zhu et al. 2019, Cell Reports; Heuberger et al. 2014, PNAS) and on preliminary data from our laboratory.

No data were excluded.

All experiments were performed from several independent biological samples across different days. Replication of in vivo studies was
achieved by using a large sample size: n=24 bCatGOF; Mll1+/- and n=32 bCatGOF; Mll1-/- independent mice in more than 10 independent
experiments. Replication of in vitro studies was achieved by repeating each experiment independently on separate occasions as indicated in
the figure legends. Some experiments were performed by independent researchers. All findings were successfully reproduced.

All allocations were random.

Investigators were not blinded, as phenotypic observations were strong and clearly seen. Although mouse genotypes were known, data
collection and analyses were performed unbiasedly.
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nti-Mll1 (D6G8N) (Cell Signaling Technology Cat# 14197, RRID:AB_2688010)

anti-hSet1 (Bethyl Cat# A300-289A, RRID:AB_263413)

anti-H3K4me3 (Cell Signaling Technology Cat# 9727, RRID:AB_561095)

anti-H3K27me3 (Millipore Cat# 07-449, RRID:AB_310624)

anti-H3K4me2 (Millipore Cat# 07-030, RRID:AB_11213050)

anti-H3K4me1 (Millipore Cat# 07-436, RRID:AB_310614)

anti-H3 (Abcam Cat# ab1791, RRID:AB_302613)

anti-p21 (Santa Cruz Biotechnology Cat# sc-6246, RRID:AB_628073)

anti-cleaved Caspase-3 (Cell Signaling Technology Cat# 9661, RRID:AB_2341188)

anti-E-cadherin (BD Biosciences Cat# 610181, RRID:AB_397580)

anti-Mmp7 (Santa Cruz Biotechnology Cat# sc-26680, RRID:AB_2144469)

anti-GFP (Abcam Cat# ab6673, RRID:AB_305643)

anti-Ki67 (Thermo Fisher Scientific Cat# MA5-14520, RRID:AB_10979488)

anti-BrdU (Abcam Cat# ab6326, RRID:AB_305426)

anti-!-catenin (BD Biosciences Cat# 610153, RRID:AB_397554)

anti-TCF4 (Cell Signaling Technology Cat# 2569, RRID:AB_2199816)

anti-Lyz (Agilent Cat# A0099, RRID:AB_2341230)

anti-ITF (Santa Cruz Biotechnology Cat# sc-18272, RRID:AB_2287326)

anti-alpha tubulin (Sigma-Aldrich Cat# 00020911, RRID:AB_10013740)

anti-vinculin antibody (Sigma-Aldrich Cat# V9131, RRID:AB_477629)

rabbit monoclonal IgG isotype control (Cell Signaling Technology Cat# 3900, RRID:AB_1550038)

mouse monoclonal IgG isotype control (Santa Cruz Biotechnology Cat# sc-2025, RRID:AB_737182)

APC-conjugated anti 326 (EpCAM) antibody (eBioscience, Cat no. 17-5791-80)

Alexa-Fluor 700 CD45 antibody (BD, Cat no. 560693)

PE-conjugated anti-CD24 (eBioscience, Cat. no. 12-0242-81)

Alexa Fluor 488-donkey anti-goat IgG (Jackson ImmunoResearch Labs Cat# 705-545-147, RRID:AB_2336933)

Cy3 donkey anti-rabbit IgG (Jackson ImmunoResearch Labs Cat# 711-165-152, RRID:AB_2307443)

Cy5 donkey anti-mouse IgG (Jackson ImmunoResearch Labs Cat# 715-175-150, RRID:AB_2340819)

Dako EnVision+ System-HRP Labelled Polymer anti-rabbit (Agilent Cat# K4003, RRID: AB_2630375)

Dako EnVision+ System-HRP Labelled Polymer anti-mouse (Agilent Cat# K4001, RRID:AB_2827819)

All the antibodies used in this study were validated by the manufacturers for specific detection of the antigen and species reactivity
and application. Specificity of histone modification antibodies was confirmed by dot blotting against synthetic peptides carrying the
modifications of interest (Diagenode). H3K4me3/H3K27me3 antibodies were validated for ChIP by analyzing enrichment of positive
and negative control regions (GAPDH TSS and Myoglobin Exon2, respectively); these controls are included in the manuscript
(Supplementary Fig. 5a). The Mll1 antibody (D6G8N, validated by the manufacturer for Western Blotting, IP and
immunofluorescence) was validated for ChIP by analyzing the Mll1 binding to positive and negative control regions (MECOM and
TAL1+70, respectively); these controls are included in the manuscript (Fig. 5b, Supplementary Fig. 5c, d). Specificity of the Mll1
antibody in immunostaining was confirmed by the absence of staining in Mll1-deficient tissue (Fig. 2c, d, Supplementary Fig. 4a). Tcf4
and beta-catenin (BD) antibodies were validated for ChIP by including a negative control region (TAL1+70, Fig. 5c-d).

Human colon cancer cell lines were purchased from ATCC:

DLD1 (CLS Cat# 300220/p23208_DLD-1, RRID:CVCL_0248)

Ls174T (CLS Cat# 300392/p720_LS-174T, RRID:CVCL_1384)

HEK293TN (RRID:CVCL_UL49), obtained from SBI System Biosciences

Cell line identity was confirmed by Multiplex human Cell line Authentication (MCA, Multiplexion).

Cell lines were not tested for mycoplasma contamination.

No commonly misidentified cell lines were used in this study.

Mus musculus, Lgr5tm1(cre/ERT2)Cle, Ctnnb1tm1Mmt, Gt(ROSA)26Sortm1Sor, Kmt2atm1Afst, in C57BL/6N background, 4-6 weeks
old at time of induction. Both females and males were analyzed.

The study did not involve wild animals.

The study did not involve field-collected samples.




