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ABSTRACT  

Background: Child maltreatment predicts a significant risk factor for depression. The relationship between child 

maltreatment and depression has been shown to vary as a function of genetic factors. There have been very few 

systematic reviews conducted to date to synthesize what DNA methylations and/ or genetic variations interact with 

childhood maltreatment in the course of depression. This systematic review aimed to provide an overview of DNA 

methylation modifications with/without genetic variations associated with childhood maltreatment in depression.  

Methods: Computerized and manual search on six databases (EMBASE, HealthStar, PsychoInfo, Medline, 

PubMed and Cochrane Library) and grey literature up to June 30th 2018 were conducted. Studies were critically 

evaluated for their eligibility and study quality.  

Results: The initial search resulted in 196 articles. Five articles met the eligibility criteria being included in this 

review. All the selected studies were from the United States and published within the last five years. Changes in 

ID3, TPPP, GRIN1, and OXTR DNA methylation sites were found to be involved in the childhood maltreatment-

depression relationship.  

Limitations: The number of eligible articles included in this review was small. Selected articles had small sample 

sizes. A high degree of heterogeneity was found. It is difficult to conclude what the roles of DNA methylation 

modifications are in the relationship between maltreatment and depression. Population stratification has not been 

extensively studied so far and should be considered in the further research. 

Conclusions: This review synthesizes an overview of the interaction between childhood maltreatment, DNA 

methylation modifications and genetic variations in depression. Findings of this review highlight an urgent need for 

genetic and epigenetic research in the area of childhood maltreatment and depression. Future etiological 

explorations should target on the above identified sites. 
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1. Introduction  

Childhood maltreatment, including physical abuse, sexual abuse, emotional abuse and neglect, has a wide range of 

negative consequences on individual’s physical and mental health (Corso et al., 2008; Draper et al., 2008; Gould et 

al., 2012). WHO estimated that 1 in 5 women and 1 in 13 men worldwide have been sexually abused during 

childhood, and up to 50% of adults having the exposure of physical abuse during early life (WHO, 2014). 

Childhood maltreatment not only relates to negative consequences accompanying its exposure during childhood, 

but also initiates a negative developmental trajectory that potentially disrupts optimal development and normal 

functioning. For instance, childhood maltreatment can lead to altered neurocognitive functioning, that is associated 

with higher vulnerability to psychiatric diseases (McCrory et al., 2017).   

Childhood maltreatment is a major causal factor for major depression (Li et al., 2016). Major depression 

contributes most to the burden of mental illness, followed by anxiety disorders (Ferrari et al., 2013; Whiteford et 

al., 2013). Both retrospective and prospective studies have consistently found that early life exposure of 

maltreatment: 1) alters neural reactivity of challenge and/or threat, even in resilient children and adolescents who 

are not presenting with depression, and the degree of reactivity appears to be associated with the severity of 

childhood adversity (Mueller et al., 2010). McLaughlin et al. (2014) found that child maltreatment was associated 

with a dysregulated pattern of physiological reativity; 2) reduces activity in subcortical reward-related areas, such 

as the striatum, which links to neuroanatomical and neurochemical brain reward systems, and triggers the onset of 

depression (Forbes and Dahl, 2012; Ubl et al., 2015a; Ubl et al., 2015b); and, 3) indicates functional alterations in a 

group of brain regions and networks associated with emotional regulation and executive functioning, which are 

closely connected to the risk of depression (Heleniak et al., 2016; McLaughlin et al., 2015; Snyder et al., 2015). 

People with the history of child maltreatment, often are associated with alternations in neurocognitive functioning, 

such as emotional regulation, executive functioning, etc., and have latent vulnerability to later on psychiatric 

problems (McCrory et al., 2017). Over one-half of global depression and anxiety cases are estimated to potentially 

attributable to self-reported childhood maltreatment (Li et al., 2016). The neurobiological processes underlying this 

heightened vulnerability remain to be understood (Lutz et al., 2017).  

A recent systematic evaluation of genome-wide gene-environment interaction in depression using a total of 

3944 subjects of European ancestry from the Psychiatric Genomics Consortium with the complete information on 

childhood maltreatment did not find the known candidate genes/variants involved in the relationship between child 

maltreatment and depression (Van der Auwera et al., 2018). Another recent study selected candidate genes based 

on previous animal and human studies, possible functional polymorphisms, and influences on the main putative 

pathways of depression (serotonin, hypothalamic pituitary adrenal (HPA), neuropeptide, neurotrophin, 

endocannabinoid, and neuroinflammatory mechanisms), and found that no main effects of such genes in depression 

(e.g. serotonin transporter, 5-Hydroxytryptamine Receptor 1A (HTR1A), 5-Hydroxytryptamine Receptor 2A 

(HTR2A), Brain-derived neurotrophic factor (BDNF), cannabinoid type 1 receptor (CB1), Galanin receptor 2 

(GALR2), Purinergic receptor P2X7 (P2RX7)), but rather found a modulatory effect as a result of high exposure to 

negative life events, which induced the occurrence of depression (Gonda et al., 2018). Findings on the interaction 

between candidate genes and childhood maltreatment in depression have been inconsistent. A collaborative meta-

analysis concluded no interaction between stress and serotonin-transporter-linked polymorphic region (5-HTTLPR) 

in the development of depression (Culverhouse et al., 2018). 

With the advancement in high-throughput sequencing approaches, progress in epigenetics, more and more 

studies have been focused on interaction between child maltreatment and epigenetics and a combination of genetic 

and epigenetic variations associated with depression (Ousley et al., 2017). There is an increasing need to have a 
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clear understanding of the interaction between genetic variations and DNA methylation changes in the childhood 

maltreatment- depression relationship (Hoppen and Chalder, 2018). Compared to a number of reviews and meta-

analyses on genetic variants and major depression (Rao et al., 2016) and gene-environment interactions in major 

depression (Saraceno et al., 2009; Wang et al., 2018), there have been very few systematic reviews conducted to 

investigate what DNA methylation sites are involved in the child maltreatment-depression relationship, nor their 

interactions with genetic variants. 

This systematic review aimed to critically summarize the literature on the role of DNA methylation 

modifications in the relationship between childhood maltreatment and depression and to explore whether or not 

genetic variations were also involved in this relationship. The current review can lay the groundwork for the rising 

interest in the area of childhood maltreatment and depression by exploring both genetic variations and DNA 

methylation modifications. The review provides answers on the following questions: 1) what DNA methylation 

modifications have been studied in the relationship between childhood maltreatment-depression? 2) did genetic 

variations potentially mediate or moderate the interaction between childhood maltreatment and DNA methylations 

in depression? and, 3) what were underlying biological mechanisms of identified DNA methylations and/or genetic 

variations involved in the relationship between childhood maltreatment and depression? 

 

2. Methods  

This systematic review was guided by the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines, 2009 revision (Moher et al., 2009). 

 

2.1. Search strategy 

We used both computerized and manual search to ensure all potentially relevant literature being evaluated. Six 

databases including EMBASE, HealthStar, PsychoInfo, Medline, PubMed and Cochrane Library were considered. 

Appendix 1 provides the detailed searching strategies for each database. The literature search comprised articles up 

to June 30th, 2018.  

 

2.2. Eligibility criteria  

Only original studies met all the following selection criteria were selected for this systematic review: 1) used 

an observational study design (case-control, cohort or cross-sectional); 2) examined the relationship between child 

maltreatment and adult depression; 3) used well-accepted measurements for child maltreatment and psychiatric 

diagnoses for depression; 4) used control groups (including abuse exposed and abuse not exposed groups); 5) either 

explored DNA methylation modifications or a combination of genetic and DNA methylation variations in bio-

specimens, respectively in both analysis), and, 6) provided statistical indicators to examine the impact of 

maltreatment during childhood on adult depression. Studies were excluded if they: 1) did not provide information 

on child maltreatment, depression, or DNA methylation variations; 2) were not written in English; 3) did not 

provide comparative data between those with the history of childhood maltreatment and those without such a 

history; or 4) did not use a quantitative approach to summarize research findings.  

 

2.3. Data extraction and synthesis 
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PM and SL independently evaluated the eligibility of titles, abstracts and full texts. At each stage all the 

eligible entries were kept for further evaluation. Group discussions with XM were used to solve those records with 

uncertainties. RefWorks and Endnote were used to manage literature retrieval. Figure 1 provides the details of 

searching procedure.  

Data on author(s), year of publication, sample size, study designs, measurements of child maltreatment, locations 

of genes, DNA methylation sites, experimental approaches for epigenetic arrays, diagnoses of depression, 

covariates (if any), and major results were extracted. Inconsistencies were solved by group discussions. We also 

evaluated study quality of selected studies by the Newcastle-Ottawa-Scale (NOS), which was designed to assess 

the quality of observational studies. The score of NOS scale ranges between 0 and 9, with higher scores indicating 

better study quality.  

 

2.4. Data synthesis 

Heterogeneity of included studies was assessed to take into account of the following study characteristics: 

study cohorts, study designs, measurements of childhood maltreatment, subtypes of childhood maltreatment, 

measurements of depression, bio-specimens used for methylation arrays, genetic locations, methylation sites, and 

statistical analyses used in these studies. We identified a high degree of heterogeneity in these study characteristics 

across the selected studies. Meta-analyses assume that studies are from a normal distribution of overall target 

population, therefore it has requirement for the maximum heterogeneity that could be tolerated, even for random-

effects models. The articles in this review did not meet this assumption as they have a high degree of 

heterogeneity. Thus, as suggested by Cochrane review, a qualitative approach was adopted to synthesize findings 

on the interaction between childhood maltreatment and DNA methylation modifications (with or without 

consideration of genetic variations) in depression. 

 

3. Results 

3.1. A summary of the selected studies  

This systematic review is in two parts: Part I reviews articles on the interaction between childhood 

maltreatment and DNA methylation modifications in depression; and Part II reviews articles on the interaction 

between childhood maltreatment and DNA methylation modifications and genetic variations in depression. Table 1 

presents an overview of characteristics of selected articles for both Part I and Part II reviews.  

3.2. Part I: Childhood maltreatment and DNA methylation modifications in depression 

The initial search resulted in 196 articles and 5 articles met the eligibility criteria were included in this review 

on the interaction between childhood maltreatment and DNA methylation modifications in depression. Generally, 

these included studies suggested that DNA methylations (either hyper- or hypo-methylations) combined with 

childhood maltreatment predicted the risk of depression. All the selected studies were from the United States and 

were published with the last five years. Compared to saliva, blood samples were the more frequently used 

biological samples, including both whole blood and lymphoblast cells. No study commented on the purification of 

DNA extraction or methylation validation in the experimental process. Age and sex were commonly considered in 

the analyses. According to the NOS scale, these selected articles had average quality. All studies had small sample 

sizes (N<500), and were case-control or short-term cohort studies. Representativeness and generalizability of 
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research findings were not mentioned in original studies. We summarized the research findings based on genetic 

coverage. 

Whole-methylome study. We included one methylome study (Weder et al., 2014), which included a total of 485548 

CpG sites. This study identified three genes: DNA-Binding Protein Inhibitor (ID3) (Konishi et al., 2010), 

Glutamate Receptor, Ionotropic NMDA 1 (GRIN1) (Tordera et al., 2011), and Tubulin Polymerization Promoting 

Protein (TPPP) (Lehotzky et al., 2010) as genome-wide significant predicators of depression. These genes have 

important neurobiological functions, for example, ID3 is involved in the stress response, GRIN1 in neural plasticity 

and TPPP in neural circuitry development. Compared to control children, maltreated children had significantly 

different methylation levels at multiple methylation sites in the gene body regions of these three genes. Combined 

epigenetic changes in ID2, GRIN1 and TPPP with childhood maltreatment predict the risk of depression in 

children.  

FK506 binding protein 5, FKBP5. Two studies focused on FKBP5 DNA methylation modifications and genetic 

variations were included in this review (Bustamante et al., 2018; Tozzi et al., 2018). Tozzi et al. (2018) that for 

those genetically predisposed individuals carrying a high-risk variant of FKBP5, childhood maltreatment might 

induce demethylation of FKBP5. This was in turn associated with structural and functional changes in the inferior 

frontal orbital gyrus, a relevant area for the clinical symptoms of MDD. One the other hand Bustamante et al. 

(2018) did not replicate this significant finding and suggested that DNA methylation in FKBP5 did not mediate the 

childhood maltreatment-depression relationship.  

Serotonin transporter-5-HTT. A study of a cohort female adoptees found that changes in CpG methylation sites on 

the Exon 1 of 5-HTT gene did not mediate the relationship between children sexual abuse and depression, even 

after taking into account of genetic loading (biological parents' psychopathology) (Beach et al., 2013). 

Oxytocin Receptor, OXTR. A study that explored roles of OXTR DNA methylations in the relationship between 

childhood maltreatment and depression among adult African American, found that abuse interacted with 

methylation of multiple OXTR CpG sites to predict depressive symptoms (Smearman et al., 2016a). This study did 

not find that hypermethylations of OXTR served as a mediator of the relationship between maltreatment-

psychopathology.  

 

3.3. Part II: Childhood maltreatment and DNA methylation modifications and genetic variations in depression 

Three eligible studies examined the roles of DNA methylation modifications and genetic variations in the 

relationship between childhood maltreatment and depression. These studies selected of what genetic variations and 

DNA methylations sites to analyze were based on previous more consistent findings and were designed to explore 

potential biological mechanisms to explain the maltreatment-depression relationship. Table 1 summarizes the 

detailed information on study characteristics. Table 2 provides detailed genetic and epigenetic information for each 

selected study. Part II identified two genes (OXTR and FKBP5) being tested to explore their DNA methylation 

modifications and genetic variations in maltreatment-depression relationships. There are inconsistent findings as to 

whether FKBP5 DNA methylation modifications and genetic variations interacted with childhood maltreatment in 

the etiology of depression (Bustamante et al., 2018; Tozzi et al., 2018). The study on OXTR suggested that abuse 

interacted with multiple OXTR DNA methylation sites to predict depressive symptoms (Smearman et al., 2016a).  
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4. Discussion 

To the knowledge of the authors, this systematic review first critically synthesizes research findings on DNA 

methylation modifications and genetic variants in the childhood maltreatment-depression relationship. Our 

syntheses indicate several DNA methylation modifications and genetic variants significantly interacted with 

childhood maltreatment to predict the risk of subsequent depression. Although replications of these study findings 

still need to be validated by different populations and large-scale cohort studies, in line with the previous literature, 

identified DNA methylation modifications and genetic variants have important biological function in the 

development of depression. For instance, FKBP5, 5-HTT and OXTR play important roles in the hormone response 

system (Rao et al., 2016), serotonin and serotonergic energy process (Saraceno et al., 2009), and hormone and 

neurotransmitter (Kimura et al., 1992). Similarly, one whole-methylome study also suggested several DNA 

methylation sites on ID3, GRIN1 and TPPP were also involved in the relationship of maltreatment-depression. 

These identified genes are known for their biological links with the risk of depression.  

Articles selected in this review were mostly based on candidate gene approaches. These chosen genes 

(FKBP5, 5-HTT, OXTR) are all biologically relevant to the development of depression. They are involved in the 

stress response, aggression, neural plasticity, neural circuitry and social behavior (Rao et al., 2016; Saraceno et al., 

2009). Oxytocin is a neurohormone, which influences an individual’s sensitivity to social environment (Bartz et al., 

2011). Interaction between OXTR and adverse environments can result in both positive and negative health 

outcomes (McQuaid et al., 2013). Previous studies also suggested that OXTR CpG methylation might moderate the 

relationship between abuse and psychiatric symptoms (Smearman et al., 2016b). However, study findings have 

been very inconsistent as to whether or not FKBP5 and 5-HTT methylation sites are involved in the relationship 

between childhood maltreatment and depression. In this review, only one study on OXTR suggested that abuse 

interacted with multiple OXTR methylation sites to predict psychiatric symptoms (Smearman et al., 2016a).  

The inconsistency in study findings can be explained by: 1) the high degree of heterogeneity in measurements 

of childhood maltreatment and phenotypes (depression). One study used a community-based setting, which had 

different prevalence of disease (and its severity) and exposure of maltreatment (and its severity). 2) the effect size 

of DNA methylation modifications in the maltreatment-depression relationship may be small. The Bustamante et 

al., (2018) study which had non-significant findings, had a total of 106 sample subjects and tested more gene 

regions, which required statistical corrections for multiple comparisons. Larger sample size would improve the 

reliability and consistency of results.  

This review included one study applied whole-methylome approach using saliva samples, and identified three 

genes (ID3, GRIN1, and TPPP) that interact with maltreatment to predict the risk of depression. ID3 has several 

important functions that are closely linked with depression, for example it is upregulated in the pituitary during 

chronic stress (Konishi et al., 2010). Simulations with the pituitary adenylate cyclase-activating polypeptide 

(PACAP) encoding gene, that has been found to predict the risk of post-traumatic stress disorder (Ghzili et al., 

2006; Ressler et al., 2011). It is also responsible for neurogenesis and attaining neural plasticity (Farioli-Vecchioli 

et al., 2009). TPPP can develop and maintain white matter tracts in brain (Vincze et al., 2011). TPPP and has a 

critical role in oligodendrocyte differentiation (Lehotzky et al., 2010). Animal studies of depression have found 

that GRIN1 is downregulated in frontal cortex (Tordera et al., 2011). Glutamate is involved in pathophysiology of 

depression and anxiety disorders (Krystal et al., 2010; Sanacora et al., 2012) and its receptors are one of the key 

regulators of synaptic plasticity, fear conditioning and memory (Blair et al., 2001). Together with childhood 

maltreatment, multiple DNA methylations modifications on these three genes predicted the risk of depression 
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among children. Notably, these findings emerge from a single study that was the only study to date to explore the 

role of DNA methylations in the maltreatment-depression relationship by using a whole-methylome approach with 

saliva samples.  

This systematic review provides a critically synthesized overview of the research on DNA methylations and 

genetic variations in the relationship between childhood maltreatment and depression. Clearly, this is a new area 

that has had only a 5-year period to accumulate relevant evidence to identify potential DNA methylation sites 

actively involved in this relationship. Findings of this review point to possible biological targets for in-depth 

exploration in terms of underlying biological mechanisms of these genes. This review also identifies an important 

research gaps in this area that warrant much greater research attention.  

There are several limitations to be noted. First, the number of eligible articles included in this review was 

small. Cautions are needed to interpret the findings of this review. Second, selected studies had small sample sizes 

(N<500). For studies that took approaches involving whole-methylome approach or multiple methylation sites, 

special attention is necessary to develop any future research based on these potential targets. Third, it is difficult to 

make conclusion about the roles of DNA methylation modifications in the maltreatment-depression relationship as 

some studies reviewed were case-control studies, which by their nature cannot provide the temporal order between 

the presence of DNA methylation modifications and onset of depression. Fourth, the set of covariates analyzed in 

these selected studies varied from study to study. They could have influenced the consistency of research findings. 

Lastly, population stratification should be considered in the further research, as it has not been extensively studied 

so far. 

Multiple DNA methylation modifications and genetic variations significantly interacted with childhood 

maltreatment to predict the risk of subsequent depression. This review highlights that research is urgently needed 

to take DNA methylations and genetic variations into account in understanding the maltreatment-depression 

relationship. More large-scale prospective cohort studies are needed. It is of neurobiological and clinical 

importance to have in-depth understanding what genetic makeup and DNA methylations modifications interaction 

with exposure to childhood maltreatment contributed to the risk of depression.  
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Table 1 

A summary of selected articles in this systematic review 

ID Authors Year Country Sample  

size 

Sample 

characteristics 

Measurements 

of childhood 

maltreatment  

Diagnoses of 

depression and 

its scales  

Biological 

samples 

DNA methylation 

methods/kits 

Targeted genetic 

locations and/or 

genetic 

variations  

Covariates Major findings 

1 Tozzi et al.* 2018 USA 106 Aged 15~65 yrs, 

MDD +healthy 

controls  

CTQ  MDD, 

Hamilton 

Depression 

Scale, Beck’s 

Depression 

Inventory  

Whole blood  PyroMark Q96 

platform, 

PyroMark CpG 

Software 

Intron 7 region 

of FKBP5, 

rs1360780 

Age, sex, T 

allele 

distribution 

Those genetically 

predisposed 

individuals carrying 

a high-risk variant of 

the gene, childhood 

maltreatment might 

induce demethylation 

of FKBP5. This was 

in turn associated 

with structural and 

functional changes in 

the inferior frontal 

orbital gyrus, a 

relevant area for the 

clinical symptoms of 

MDD. 

2 Bustamante 

et al.* 

2018 USA 112 A community-

based, population- 

representative 

cohort 

CTQ  MDD, Patient 

Health 

Questionnaire 

(PHQ-9) 

Whole blood Qiagen's Epitect 

Bisulfite Kit, 

pyrosequencing 

Intron 2, 7 and 

promoter 

regions of 

FKBP5, 

rs1360780 

Age, sex, 

race, use of 

antidepressa

nts, PBMC 

count 

DNA methylation in 

FKBP 5 did not 

mediate the 

childhood 

maltreatment-

depression 

relationship. 

3 Smearman et 

al.* 

2016 USA 393 African American 

adults 

CTQ, Traumatic 

Events 

Inventory 

MDD, Beck’s 

Depression 

Inventory 

Whole blood EZ DNA 

Methylation-Gold 

kit; 

HumanMethylatio

n 450 BeadChip 

(Illumina) 

18 OXTR CpG 

sites, 44 SNPs 

Age, sex, 

race, cellular 

heterogeneity 

positional 

effects 

Abuse interacted 

with methylation of 

multiple OXTR CpG 

sites to predict 

psychiatric 

symptoms. 
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4 Weder et al. 2014 USA  190 Children  CTQ, Child 

Behavior 

Checklist 

Depression, 

Mood and 

Feelings 

Questionnaire 

Saliva EZ DNA 

Methylation-Gold 

kit; 

HumanMethylation 

450 BeadChip 

(Illumina) 

Whole 

methylome, >485,

000 CpG sites 

Age, sex, and 

race 

Epigenetic changes in 

ID3, GRIN1, and 

TPPP genes, in 

combination with 

experiences of 

maltreatment, may 

confer risk for 

depression in children.  

5 Beach et al. 2013 USA 155 Women adoptee 

samples  

Clinical record of 

child sexual 

abuse 

MDD, the 

Structured 

Assessment for 

Genetic Studies 

of  

Alcoholism 

Lumphoblast 

cells 

Bisulfite converted 

DNA, touchdown 

PCR procedures 

CpG island 

surrounding exon 

1 of 5-HTT 

Age, sex, age 

of mother at 

birth, 

biological 

parent's 

psychopathol-

ogy 

Methylation changes 

didn't mediate the 

relationship between 

sexual abuse and 

depression, with the 

consideration of 

biological parents' 

psychopathology. 

Note: MDD=Major Depressive Disorder; * indicates those studies were included both by Part I and II. CTQ= Childhood Trauma Questionnaire. FKBP5= FK506 binding protein 5. 

PBMC= Peripheral blood mononuclear cell. OXTR= Oxytocin Receptor. 5-HTT=Serotonin transporter. ID3=DNA-Binding Protein Inhibitor. GRIN1= Glutamate Receptor, Ionotropic 

NMDA 1. TPPP=Tubulin Polymerization Promoting Protein. SNP= Single Nucleotide Polymorphisms.
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Table 2 

Studied DNA methylation modifications for depression 

 

Studied 

genes 

Targeted genetic 

locations and/or 

genetic variations  

Markers found 

in genome-wide 

studies/ 

CpG sites for 

candidate genes 

studies 

Function of gene  Results  Reference  

FKBP5 Intron 7 region of 

FKBP5, rs1360780 

Intron 7 region of 

FKBP5 

FK506 binding protein 5: 

immunoregulation and basic 

cellular processes involving 

protein folding and 

trafficking 

Those genetically 

predisposed 

individuals carrying a 

high-risk variant of 

the gene, childhood 

maltreatment might 

induce demethylation 

of FKBP5. 

Tozzi et al., 2018 

FKBP5 Intron 2, 7 and 

promoter regions of 

FKBP5, rs1360780 

None  FK506 binding protein 5: 

immunoregulation and basic 

cellular processes involving 

protein folding and 

trafficking 

DNA methylation in 

FKBP 5 did not 

mediate the 

childhood 

maltreatment-

depression 

relationship. 

Bustamante et al., 

2018 

OXTR 18 OXTR CpG sites, 

44 SNPs 

Promoter, intron 

regions of OXTR 

Oxytocin Receptor: receptor 

for oxytocin, mediated by G 

proteins which activate a 

phosphatidylinositol-

calcium second messenger 

system 

Abuse interacted with 

methylation of 

multiple OXTR CpG 

sites to predict 

psychiatric 

symptoms. 

Smearman et al., 

2016 

Whole 

methylome 

Whole 

methylome, >485,000 

CpG sites 

Gene body of 

ID3, GRIN1 and 

TPPP 

DNA-Binding Protein 

Inhibitor 3: 

Glutamate Receptor: DNA 

binding transcription factor 

activity and protein domain 

specific binding; 

Glutamate Ionotropic 

Receptor NMDA Type 

Subunit 1: plasticity of 

synapses, which is believed 

Epigenetic changes in 

ID3, GRIN1, and 

TPPP genes, in 

combination with 

experiences of 

maltreatment, may 

confer risk for 

depression in 

children.  

Weder et al., 2014 
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to underlie memory and 

learning;  

Tubulin Polymerization 

Promoting Protein: integrity 

of the microtubule network 

5-HTT CpG island 

surrounding exon 1 

of 5-HTT 

None  Serotonin transporters: 

transports the 

neurotransmitter serotonin 

from synaptic spaces into 

presynaptic neurons 

Methylation changes 

didn't mediate the 

relationship between 

sexual abuse and 

depression, with the 

consideration of 

biological parents' 

psychopathology. 

Beach et al., 2013 

Note: FKBP5= FK506 binding protein 5. OXTR= Oxytocin Receptor. 5-HTT=Serotonin transporter. 

ID3=DNA-Binding Protein Inhibitor. GRIN1= Glutamate Receptor, Ionotropic NMDA 1. TPPP=Tubulin 

Polymerization Promoting Protein. SNP= Single Nucleotide Polymorphisms. 
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Appendix 1  Search strategies for each database  

 

Part I: Searching strategy for epigenetic studies  

 

PubMed 

((((((((depressive disorder[MeSH Terms]) OR major depressive disorder[Text Word]) OR major 

depression[Text Word]) OR unipolar depression[Text Word]) OR depression[Text Word]) OR 

depressed[Text Word]) OR depressive[Text Word])) AND ((((DNA methylation*[MeSH Terms]) 

OR methylation*[Text Word]) OR epigenetic*[Text Word])) AND (child* AND (abus* OR 

maltreat* OR neglect OR abandon* OR illtreat* OR ill-treat* OR mal-treat* OR advers* OR 

trauma* OR ACE*)) Filters: Humans 

 

EMBASE, Medline, PsychoInfo, HealthStar 

#1  ("DNA methylation" OR "methylation*" OR epigenetic*).mp. [mp=title, abstract, heading 

word, drug trade name, original title, device manufacturer, drug manufacturer, device trade name, 

keyword] 

#2  limit 1 to human 

#3  1 and 2 

#4   ("depressive disorder" OR"major depressive disorder" OR"major depression" 

OR"unipolar depression" OR"depression"OR"depressed"OR"depressive").mp. [mp=title, 

abstract, heading word, drug trade name, original title, device manufacturer, drug manufacturer, 

device trade name, keyword] 

#5  limit 4 to human, humans  

#6  4 and 5 

#7  3 and 6 

#8  ("child*" AND ("abus*" OR "maltreat*" OR "neglect" OR "abandon*" OR "illtreat*" OR "ill-

treat*" OR "mal-treat*" OR "advers*" OR "trauma*" OR "ACE*")).mp. [mp=title, abstract, 

heading word, drug trade name, original title, device manufacturer, drug manufacturer, device 

trade name, keyword] 

#9  7 and 8  

 

Cochrane Library 
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#1 MeSH descriptor: [Depressive Disorder] explode all trees 

#2 "major depressive disorder" or "major depression" or "unipolar depression" or 

"depressed" or "depression"  (Word variations have been searched) 

#3 #2 or #1 or "depressive" (Word variations have been searched) 

#4 MeSH descriptor: [DNA Methylation] explode all trees 

#5 methylation* or epigenetic*  (Word variations have been searched) 

#6 #4 or #5 

#7 #3 and #6 

#8 MeSH descriptor: [child maltreatment] explode all trees 

#9  child* AND (abus* OR maltreat* OR neglect OR abandon* OR illtreat* OR ill-treat* 

OR mal-treat* OR advers* OR trauma* OR ACE*) 

#10 #8 or #9 

#11 #7 and #10 

 

Part II: Searching strategy for studies on both genetic and epigenetic variations  

 

PubMed 

((((((((depressive disorder[MeSH Terms]) OR major depressive disorder[Text Word]) OR major 

depression[Text Word]) OR unipolar depression[Text Word]) OR depression[Text Word]) OR 

depressed[Text Word]) OR depressive[Text Word])) AND ((((DNA methylation*[MeSH Terms]) 

OR methylation*[Text Word]) OR epigenetic*[Text Word])) AND (child* AND (abus* OR 

maltreat* OR neglect OR abandon* OR illtreat* OR ill-treat* OR mal-treat* OR advers* OR 

trauma* OR ACE*))AND (GWA* OR genetic* OR SNP* OR genome* OR WGA* OR gene*) 

Filters: Humans 

 

EMBASE, Medline, PsychoInfor, HealthStar 

1  ("DNA methylation" OR "methylation*" OR epigenetic*).mp. [mp=title, abstract, heading 

word, drug trade name, original title, device manufacturer, drug manufacturer, device trade name, 

keyword] 

2  limit 1 to human 
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3  1 and 2 

4   ("depressive disorder" OR"major depressive disorder" OR"major depression" 

OR"unipolar depression" OR"depression"OR"depressed"OR"depressive").mp. [mp=title, 

abstract, heading word, drug trade name, original title, device manufacturer, drug manufacturer, 

device trade name, keyword] 

5  limit 4 to human, humans  

6  4 and 5 

7  3 and 6 

8  ("genome-wide" OR "GWA*" OR "genetic*" OR "SNP*" OR "genome*" OR "WGA*" OR 

"gene*").mp. [mp=title, abstract, heading word, drug trade name, original title, device 

manufacturer, drug manufacturer, device trade name, keyword] 

9  ("child*" AND ("abus*" OR "maltreat*" OR "neglect" OR "abandon*" OR "illtreat*" OR "ill-

treat*" OR "mal-treat*" OR "advers*" OR "trauma*" OR "ACE*")).mp. [mp=title, abstract, 

heading word, drug trade name, original title, device manufacturer, drug manufacturer, device 

trade name, keyword] 

10  7 and 8 and 9 

 

Cochrane Library 

#1 MeSH descriptor: [Depressive Disorder] explode all trees 

#2 "major depressive disorder" or "major depression" or "unipolar depression" or 

"depressed" or "depression"  (Word variations have been searched) 

#3 #2 or #1 or "depressive" (Word variations have been searched) 

#4 MeSH descriptor: [DNA Methylation] explode all trees 

#5 methylation* or epigenetic*  (Word variations have been searched) 

#6 #4 or #5 

#7 #3 and #6 

#8 MeSH descriptor: [Genome-Wide Association Study] explode all trees 

#9 GWA* OR genetic* OR SNP* OR genome* OR WGA* OR gene* (Word variations have 

been searched) 

#10 #8 or #9 



© This manuscript version is made available under the CC-BY-NC-ND 4.0 license 

https://creativecommons.org/licenses/by-nc-nd/4.0/ 

 

 20 

#11 MeSH descriptor: [child maltreatment] explode all trees 

#12  child* AND (abus* OR maltreat* OR neglect OR abandon* OR illtreat* OR ill-treat* 

OR mal-treat* OR advers* OR trauma* OR ACE*) 

#13 #11 or #12 

#14 #7 and #10 and #13 

 

 


