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goldenpath/hg19/encodeDCC/wgEncodeRegTfbsClustered/). Histone modification data were downloaded for primary hematopoietic stem cells (cell line E035, CD34
primary cells) from the Roadmap Epigenomics Mapping Consortium database (https://egg2.wustl.edu/roadmap/data/byFileType/peaks/). ENCODE DNase I
hypersensitive sites data are available at http://hgdownload.cse.ucsc.edu/goldenpath/hg19/encodeDCC/wgEncodeRegDnaseClustered/. NHGRI-EBI GWAS Catalog
data are available at https://www.ebi.ac.uk/gwas/docs/file-downloads. FLI1 transcript variant data were downloaded from the BLUEPRINT Consortium Blood Atlas
(https://blueprint.haem.cam.ac.uk/mRNA/). This study used biospecimens from the California Biobank Program. Any uploading of genomic data (including genome-
wide DNA methylation data) and/or sharing of these biospecimens or individual data derived from these biospecimens has been determined to violate the statutory
scheme of the California Health and Safety Code Sections 124980(j), 124991(b), (g), (h), and 103850 (a) and (d), which protect the confidential nature of
biospecimens and individual data derived from biospecimens. The individual-level data derived from these biospecimens and that support the findings of this study
are available from the corresponding author upon request, and with permission from the California Biobank Program. RNA-seq data from DS and non-DS FL CD34+
cells have been deposited at the Gene Expression Omnibus (GEO) with accession code: GSE160637 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE160637). Remaining source data are provided with this paper.

Sample size was determined by the number of newborn bloodspot samples available for DNA methylation profiling at the time of study
inception, rather than being predetermined by power analysis. The sample size is much larger than any previously published study of DNA
methylation in Down syndrome compared to non-Down syndrome individuals. Smaller studies have reported significant Down syndrome-
associated methylation probes.

We performed stringent quality control to exclude poor quality probes and samples from the epigenome-wide association study. Poorly
performing DNA methylation probes were removed using P-value with out-of-band (OOB) array hybridization (pOOBAH) during the QC
process. One subject was removed as their chromosome 21 copy number status conflicted with their original inclusion as a non-Down
syndrome control. Using pre-established exclusion criteria for sample and probe missingness, we removed subjects with missingness >5% (2
DS and 2 non-DS), and subsequently removed CpG probes with missingness >5% (N=137,060).

Additional large epigenome-wide association studies of Down syndrome do not currently exist with sufficient sample sizes to provide robust
replication analyses. We carried out several measures to verify the reproducibility of our findings, in particular stratification of subjects into
Latinos and non-Latino whites to ensure that significant Down syndrome-associated probes and regions in the overall analysis had consistent
associations and direction of effects in the ethnicity stratified EWAS. In addition, we replicated a majority of DS-associated probes and regions
identified in the previous largest EWAS of DS (Bacalini et al. 2015).

Bisulfite-converted DNA samples from Down syndrome (DS) and non-DS newborns were block-randomized to ensure equivalent distribution
of sex and race/ethnicity on the Illumina Infinium MethylationEPIC Beadchip genome-wide DNA methylation arrays.

Investigators were blinded to Down syndrome status during the DNA isolation, bisulfite conversion process, and DNA methylation array
preparations and QC process. During analysis of DNA methylation data, Down syndrome status was not blinded so that case-control
association testing could be performed.




