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B) Interactions between methylation levels and newborn sex

cg01911745 
(ADCYAP1R1) cg01963240 

(BMP4)
cg01483293

cg02927373 
(LOC105372441)

Significant sex-
DNAm interactions 
(FDR<0.05) were 
observed for 15 
DNAm sites that 
were mapped to 
12 genes with 
significant 
enrichment of 
pathways involved 
in development, 
stem cells, and 
neurophysiological 
process.

Mother-newborn associations in methylation levels for individual DNAm sites Top X-chromosomal genes: cg23532648 (EFHC2); cg26346636; 
cg10591659 (NYX); cg00478198 (USP27X); cg06055266 (TSPYL2); 
cg00257859 (SHROOM2); cg00881203 (MTMR1); cg01490258 (BCOR); 
cg25871420; cg06376279 (SH3KBP1); cg04149024 (ATP6AP1).

89,267 (12.4% of 721,331 analyzed) DNAm sites had significant mother-newborn associations in methylation levels.

A) Associations between maternal and neonatal methylation levels

Chromosome

–l
og

10
(p
)

We observed that 18,769 DNAm 
sites (14,482 [77.2%] on ChrX) 
showed significant associations 
between mother-newborn 
differences in methylation levels 
and newborn sex; these DNAm 
sites were mapped to 3,510 
genes with significant 
enrichment of pathways involved 
in neurodegenerative and 
psychological diseases, 
neurophysiological process, 
development, and sex-specific 
cancers.

B) Associations between ΔDNAm and newborn sex

Differences for mother-male pairs
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A) Absolute differences in 
methylation levels (ΔDNAm)

Autosomal 
DNAm sites

X-chromosomal 
DNAm sites

Two-sample t-test P = 4.0×10-8 Two-sample t-test P = 0.035 Two-sample t-test P = 9.2×10-298

All DNAm sites Autosomal 
DNAm sites

X-chromosomal 
DNAm sites

Correlation for random 
pairs for all DNAm sites

Our findings suggested significant sex differences 
in mother-newborn correlations in overall DNAm 
patterns, with mother-female pairs having stronger 
correlations than mother-male pairs.

Paired t-test 
P = 7.7×10-36

Mother-newborn correlations in overall DNAm patternsIntroduction
q The intergenerational link in DNA methylation 

(DNAm) variation could contribute to the 
inheritance of disease susceptibility across 
generations.

q No study has investigated patterns of 
intergenerational link of DNAm at the genome-
wide scale. It is also unknown whether there 
are sex differences in maternal-neonatal 
DNAm associations.

Aims
q To examine mother-newborn correlations in 

overall DNAm patterns by newborn sex for all 
DNAm sites, as well as for autosomal and X-
chromosomal DNAm sites separately.

q To identify individual DNAm sites (genes) with 
significant associations in methylation levels 
between mothers and their newborns, and test 
for differences in associations by newborn sex.

Study population
q 396 mother-newborn pairs (54.5% male) from 

the Boston Birth Cohort, a predominantly 
urban, low-income minority birth cohort in 
Boston, MA.

DNA methylation profiling
q Genome-wide DNAm profiling was performed 

on maternal whole blood (obtained 24-72 hours 
after delivery) and neonatal cord blood samples 
using Illumina MethylationEPIC BeadChip.

q 721,331 DNAm sites on autosomes and the X 
chromosome (ChrX) were eligible for analysis 
after quality control steps, including removing 
probes mapped to multiple genomic regions.

Conclusions
Mother-newborn associations in 
DNAm patterns significantly differ by 
newborn sex, particularly for ChrX, 
and there is more similarity of DNAm 
between mothers and their female 
newborns. Our findings might offer 
new insights into the developmental 
origins of many pediatric and adult 
diseases with remarkable sex 
differences in risk.
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Associations between mother-newborn differences in methylation levels and newborn sex


