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Data analysis

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Research guidelines for submitting code & software for further information.
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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability
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Sample size

Data exclusions

Replication

EWAS analyses were performed in R, with the R package gee.

DNA methylation data QC in indivividual cohorts was performed with the following R packages: methylumi,wateRmelon, MethylAid, BMIQ,
ENmix, RELIC, RCP, DNAmArray, meffil, omicsPrint.

Genotype data imputation was performed with mach-admix.

The sequence similarity of probes underlying significant MZ-DMPs detected in our meta-analysis was examined with the R package
DNAmCrosshyb (https://github.com/pjhop/dnamarray_crossreactivity).

Meta-analysis was performed with METAL.

Enrichment analyses of previously reported traits and exposures, and genomic locations, were performed with the enrichment tool from the
EWAS atlas.

To examine the overlap of differentially methylated sites with 15 Epigenomic Roadmap Chromatin States, we used eFORGE V2.0. Transcription
factor (TF) motif analysis was performed using eFORGE-TF.

Pathway enrichment analysis on the nearest genes of significant DMPs was performed in metascape.

Penalized regression models were performed with the R package glmnet.

Imputation of missing values (DNA methylation data) was performed with the R package missMDA .

Code availability

An R-script (EpiPredictorMZtwin.R) and accompanying R data object to apply the epigenetic predictor of MZ twinning is provided in
Supplementary Sofware 1. The pipeline for DNA methylation array analysis developed by the Biobank-based Integrative Omics Study (BIOS)
consortium are available here: https://molepi.github.io/DNAmArray_workflow/ (DOI: 10.5281/zenodo.3355292). All other analysis code is
available upon request from the corresponding author.

Data availability

The HumanMethylation450 BeadChip data from the NTR are available as part of the Biobank-based Integrative Omics Studies (BIOS) Consortium in the European
Genome-phenome Archive (EGA), under the accession code EGAD00010000887 [https://ega-archive.org/datasets/EGAD00010000887]. The HumanMethylation450
BeadChip data from E-Risk are accessible from the Gene Expression Omnibus (accession code: GSE105018; https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE105018). The FTC DNA methylation data will be deposited in THL Biobank Finland, from which researchers will be able to apply for access. The majority of
MZ TwinsUK whole blood DNA methylation profiles are a subset of publicly available dataset GEO GSE121633 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE121633). Additional individual-level data are not permitted to be shared or deposited due to the original consent given at the time of data collection.
However, access to these data can be applied for through the TwinsUK data access committee. For information on access and how to apply, see http://
www.twinsuk.ac.uk/data-access/submission-procedure-2/. BSGS DNA methylation data are available at the Gene Expression Omnibus under accession code
GSE56105 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE56105). The NTR-ACTION datasets are available from the Netherlands Twin Register on
reasonable request (https://tweelingenregister.vu.nl/information_for_researchers/working-with-ntr-data).

Genome-wide summary statistics from the EWAS meta-analysis and weights from the elastic net regression models are provided in Supplementary Data 3,
Supplementary Data 13, and Supplementary Data 14.

We performed a meta-analysis of all existing DNA methylation data that was available to us (and had been collected previously for other
purposes).

Bad quality samples were excluded, as described in the methods section

A discovery EWAS was performed followed by replication. Replication analysis in four independent twin cohorts revealed strong concordance
of effects (Figs 1a-d, Supplementary Data 1): correlations of effect sizes ranged from 0.84 to 0.97. The number of DMPs that replicated
following Bonferroni correction for 243 tests ranged from 5 to 186. Since effect sizes were very similar across cohorts (Figs 1a-d), differences
between cohorts in the number of DMPs that replicated following stringent Bonferroni correction likely reflect power related to the following
differences between replication cohorts: total sample size (ranging from 356-1708), zygosity frequencies (ranging from 33% to 80% MZ), and
whether correction for inflation of test statistics was required (Table S1). DMPs identified in blood samples from adult twins also showed




