
Supplementary table legends
[bookmark: _5i2k4xglexfd]Supplementary Table 1.
The table presents metadata and multi-omic sequencing characteristics for the 406 colorectal organoid clones analysed in this study, including donor information, anatomical sampling location, availability and sequencing depth of WGS, EM-seq and RNA-seq data, and somatic SNV and indel burdens and mutational signatures.
[bookmark: _f0n18ydf9exz]Supplementary Table 2.
The table presents the genomic coordinates and constituent elements of non-redundant autosomal embryonic epiallelic commitment (EEC) regions identified across the cohort. For each element, donor-specific EEC coverage and the predominant genomic and CpG-island context are provided.
[bookmark: _4myobxvekc8f]Supplementary Table 3.
The table presents the genomic coordinates and constituent elements of non-redundant EEC regions identified on chromosome X. For each element, donor-specific EEC coverage and the predominant genomic and CpG-island context are provided.
[bookmark: _sln22e43l02w]Supplementary table 4.
Enrichment of genomic and epigenomic features in the vicinity of embryonic epiallelic commitment (EEC) regions. The table presents detailed information on each feature examined, including reference data sources, biosample information, genomic window sizes, observed and expected feature counts or signals, fold enrichment, and statistical significance assessed by permutation analysis.
[bookmark: _71rzch7gj4k]Supplementary table 5.
Annotation of autosomal promoters and their association with embryonic epiallelic commitment (EEC) regions. The table presents genomic annotations of autosomal promoters and their associated genes, including genomic coordinates, Ensembl Regulatory Build identifiers and gene assignments based on genomic proximity. Each promoter is further classified according to whether it overlaps an EEC region.
[bookmark: _bn01ikjaz98c]Supplementary table 6.
Enrichment of HGNC-defined gene groups among genes associated with embryonic epiallelic commitment (EEC) or later-acquired epigenetic changes (LEC). The table presents the observed and expected numbers of genes in each group, fold enrichment, associated gene names and statistical significance assessed using Fisher’s exact test with Benjamini–Hochberg correction for multiple testing.
[bookmark: _7npuohd5lreo]Supplementary table 7.
The table presents linear regression results for associations between promoter embryonic epiallelic commitment (EEC) epigenotypes and within-donor gene expression ranks. The first sheet includes all EEC element–gene pairs, whereas the second provides one representative element per gene, prioritizing negative associations with the smallest P value. Genomic annotations, regression coefficients, P values and sample sizes are provided.
[bookmark: _sxqnhm8noh2j]Supplementary Table 8.
The table presents 2,691 non-redundant genomic regions showing later-acquired epigenetic changes (LECs) across the cohort. Genomic coordinates and the donors and colorectal clones carrying each LEC are provided. 
[bookmark: _vf9cbhjuw8k8]Supplementary table 9.
CpG island methylation states and U/U categories across the X chromosome in females. The table presents genomic annotations and clone-specific DNA methylation levels of X-chromosome CpG islands, including associated promoters and genes, U/U epigenotype frequencies across female clones, and classification of U/U CpG islands into four categories (A–D).
[bookmark: _lai9g95j65l]Supplementary table 10.
Integrated analysis of promoter U/U states, allele-specific expression and reported X-chromosome inactivation status. The table presents genomic annotations, promoter-overlapping CpG island U/U categories and frequencies, biallelic expression (BAE) frequencies and extents across ASE-informative clones and promoter U/U clones, and overlap with previously reported XCI escape or variable genes.
[bookmark: _axwr6t3e9jw0]Supplementary Table 11.
The table presents genomic and population characteristics of the 276 potential retrotransposition-competent L1 (rc-L1) source elements analysed in this study, including reference status, genomic location and orientation, population allele frequencies across ancestry groups and, where available, L1 subfamily, truncating mutations and insertion breakpoints as previously reported11. 
[bookmark: _y0e2hls7z6yh]Supplementary Table 12.
The table presents genomic, epigenetic and retrotransposition characteristics of the 72 rc-L1 sources showing promoter loss of methylation (LoM) in at least one colorectal clone. For each source, the table summarizes the phylogenetic timing of promoter LoM, clone-level promoter epigenotype and LoM frequencies, and clones harbouring source-assigned L1 transduction events. 
[bookmark: _ffwi7c6pp5fv]Supplementary table 13.
Validation and application of developmental phylogeny refinement using embryonic epiallelic commitment (EEC) methylation states. The first sheet presents validation results using artificially disrupted tree topologies, including predicted topologies, EEC element support, prediction confidence and outcomes. The second sheet provides refinement results for unresolved polytomies in reconstructed developmental lineage trees, including selected topologies, EEC element support, prediction confidence and refinement status.
[bookmark: _v0xa65mdqkxj]Supplementary Table 14.
The table lists the components, suppliers, catalogue numbers and final concentrations used for culture of colorectal epithelial organoids. 
[bookmark: _fw74uah290hk]Supplementary table 15.
Gene expression profiles of all 374 clones. The first sheet provides batch-corrected gene expression values expressed as transcripts per million (TPM), whereas the second sheet contains uncorrected TPM values directly obtained from RSEM quantification.
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