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(FEX) 14—
Child maltreatment (CM) leads to adverse outcomes later in life. Our goal is to identify the epigenetic signatures uniquely
engraved in CM and find a breakthrough technology to reverse them by therapeutic intervention in the future. In the present
study, the three cohorts were analyzed by DNA methylation microarray while examining the association with their
endophenotypes (thymes weight ratio, gaze fixation, and brain MRI) and maltreatment history.
(1) Epigenome-wide analysis of judicial autopsy cases to identify methylation markers of CM
DNA was extracted from blood and formalin-fixed brain tissue (prefrontal cortex) from CM (blood: 11, brain: 13) and
Control (blood: 7, brain: 11) children and compared between groups using [lluminaEPIC array. For blood methylation, 94
DMP (Differentially Methylated Probe) and 20 DMR (Differentially Methylated Region) were identified as genome-wide
significant. Group comparison of the thymus weight ratio revealed that CM was significantly lower than Control, and 62
methylation sites within the 94 DMP were significantly associated with it. The brain methylation data were not of
acceptable quality for adapting the uniform quality control criteria for pre-processing due to long-term formalin immersion.
Therefore, avoiding the loss of many probes and using the requirement that >3 individuals remain in each group for each
probe with meeting the minimum quality standard (detection P<0.05), 567,433 methylations, and 23,244 genes remained.
(2) Epigenome-wide analysis of toddlers with cognitive measurement to identify methylation markers of CM
DNA was extracted from buccal epithelium from CM (36) and Control (49) children and compared between groups using
[lluminaEPIC array. Ninety-nine DMP, 97 DMR, and 15 GAMuT (Gene Association with Multiple Traits) genes were
identified as genome-wide significant. Group comparison of gaze fixation time to the eyes during face image presentation
revealed that CM was significantly lower than Control, and seven methylation sites within the 99 DMP were significantly
associated with it.
(3) Epigenome-wide analysis of adolescents with brain MRI measurement to identify methylation markers of CM
DNA was extracted from saliva from CM (61) and Control (62) children and compared between groups using [lluminaEPIC
array. Sixteen DMP, no DMR, and 5 GAMuT genes were identified as genome-wide significant. Group comparison of gray
matter volume by Voxel-Based Morphometry brain MRI using maximum sample size (CM: 83 and Control 154) including
subjects without biospecimen revealed that CM had larger right medial prefrontal and left medial cingulate gyrus and
smaller left fusiform gyrus than Control. Six, 3, and 3 methylation sites within the 16 DMP were associated with the right
medial prefrontal, the left medial cingulate, and the left fusiform gyrus, respectively.
(4) Meta-analysis for the three original cohorts
In addition to the results unique to each cohort, epigenetic signatures for CM across the three cohorts were examined
through a meta-analysis. Four genome-wide significant methylation sites were identified. For these four methylations,
endophenotypes obtained in each cohort and association analysis with detailed CM history were also performed to
characterize those methylations. Gene Ontology (GO) and KEGG enrichment analysis were performed on the top 1500 sites
to capture a global view of what biological functions were associated with the top results in the meta-analysis. In GO, 142
terms were significant at the nominal level, which led to an analysis of the semantic similarity matrix, which was classified
into 5 clusters. In KEGG, eight terms were significant at the nominal level. The results for the 5 clusters of GO and KEGG
commonly included "cholinergic" and "synaptic transmission," while KEGG included "glutamatergic synapses"; those were
the components of key molecular mechanisms for memory consolidation of traumatic fear experiences revealed in rodents.
Finally, using the GSE118940 blood methylation data set (institutional children: 29, general household children: 29)
registered in the Gene Expression Omnibus (GEO), a logistic regression model based on each of these four methylations
and the Methylation Risk Score (MRS) calculated from them was used to evaluate the accuracy of the classification. The

results showed that the accuracy of the MRS was AUC = 0.74.



