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Basic Science Introduction 

Epigenetic Regulation 

Epigenetics refers to the field of study interested in examining gene expression that is 

affected by nature. The study of epigenetics—which encompasses any heritable change in the 

DNA that does not affect the sequence, but the bases or proteins involved— has become 

increasingly popular due largely to the fact that researchers now see that the environment can 

play a role in gene expression (Felsenfeld, 2014). The alterations created by these epigenetic 

mechanisms can either work on the chromatin or change the accessibility to the DNA, which 

then alters transcription and eventually down the line, these mechanisms can potentially affect 

behavioral phenotypes. Epigenetic alterations can be triggered by either external or internal 

(genetic) factors, and the phenotypic change caused by the alteration can be either normal or a 

disease state (Inbar-Feigenberg et al., 2013). These types of genetic alterations seem to be the 

main mediators between genes and the environment (Palma-Gudiel & Fananas, 2017). 

Epigenetic modifications occur on a cell-by-cell basis, so the alterations made to one cell are not 

found in every cell in the body. Thus, each modification serves a specific purpose within that cell 

(Walter & Hümpel, 2017). This is the body’s way of turning various genes ‘on’ or ‘off’ so that 

only the necessary functions are present in each cell. For example, skin cells do not need to have 

the capacity to secrete certain hormones, so the genes responsible for those functions can be 

“turned off” by virtue of methylation—therefore only keeping the functions that a cell needs to 

perform its specific actions. Epigenetic mechanisms are not only responsible for gene expression, 

but in turn they may also influence the way in which an individual can cope with environmental 

factors such as stress or trauma—which is what we are analyzing in the current study (Alasaari et 

al., 2012).  
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There are multiple mechanisms for epigenetic modification, including histone 

modifications, non-coding RNAs, and DNA methylation (Inbar-Feigenberg et al., 2013).  

Histone modifications affect the characteristics of the nucleosome by remodeling the chromatin 

and varying access to different portions of the DNA, therefore changing gene expression. Thus, 

because histone modification impacts gene regulation, but not the DNA itself, it is a mechanism 

of epigenetic modification (Zhou, 2009). In regards to non-coding RNAs, there are two types: 

long and short. Long non-coding RNAs often assist in histone methylation and can also be a 

player in histone deacetylation. Some types of short non-coding RNA foster DNA methylation, 

others assist with histone deacetylation, and some can block the start of transcription without 

initiating other mechanisms of epigenetic modification (Handy et al., 2011). While all the 

mechanisms discussed can alter gene expression, the present study focuses on DNA methylation, 

which will be presented in depth in the next section.  

 

DNA Methylation   

The interaction between genes and the environment is becoming an increasingly 

prevalent topic in research on complex behavioral phenotypes. Many studies analyze the 

relationship between DNA methylation and experienced stress or trauma—especially in early 

childhood. DNA methylation occurs when a methyl group attaches to a cytosine in a CpG 

dinucleotide sequence, where there is an abundance of both cytosine and guanine. CpG sites are 

generally found clustered together near the gene promoter region, and therefore are often termed 

CpG islands. They are normally not methylated (Palma-Gudiel & Fananas, 2017). DNA 

methylation can lead to transcription repression, particularly of repeating elements and 

oftentimes transposons; however, it can also lead to activation through binding prevention or 

through the limitation of repressors—though this scenario is much rarer than gene repression 
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(Handy et al., 2011). The repression of transcription can occur both directly and indirectly. 

Directly, DNA methylation represses transcription by binding to the recognition sequence. In 

doing this, the transcription factor can no longer bind to the genome, and the gene cannot be 

expressed (Booij et al., 2013). Indirectly, DNA methylation can also repress transcription by 

binding to and activating certain proteins that also act to reduce gene expression. If a genetic area 

is highly methylated, it can lead to a loss of function because of a lack of protein production—

and effect similar to deletion or mutation (Booij et al., 2013). There are two terms that are used 

to describe the 

level of 

methylation found 

in a certain gene—

hypomethylation 

and 

hypermethylation 

(see Figure 1). 

Hypomethylation 

is when there are less methylated cytosine’s than there would be in a normally functioning cell of 

the same type, and hypermethylation is when there are more methylated cytosine’s than normal. 

The genes that researchers study vary depending on what area of the body and cell function they 

are interested in. In this pilot study, we are interested in psychological coping after a stressful 

event, so we looked at the serotonin system.  

 

 

 

Figure 1. Epigenetic regulation of gene expression by methylation. 

Adapted from “Epigenetics in cancer: implications for early detection and 

prevention,” by Mukesh Verma and Sudhir Srivastava, 2002, The Lancet 

Oncology, Volume 3(12), p. 755-763. 
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Serotonin Transporter Gene & Serotonin  

The serotonin system has been shown to play a role in mediating stress susceptibility 

(Provenzi et al., 2016). When the genes involved in this system are methylated the function may 

be altered. This system can be found in the areas of the brain that are involved with 

socioemotional stress regulation, such as the amygdala, hypothalamus, and the pituitary adrenal 

gland (Provenzi et al., 2016). It can also be found throughout the body in places such as the 

cardiovascular or gastrointestinal 

systems (Palma-Gudiel & Fananas, 

2017). The neurotransmitter serotonin 

is first synthesized using tryptophan, 

an amino acid. It is then packaged 

into vesicles in the presynaptic 

neuron and released into the synaptic 

cleft. From here, there are multiple 

actions that can occur. First, the 

serotonin can bind to its receptor on 

the postsynaptic neuron and activate 

signal transduction. It can also bind 

back onto the presynaptic neuron where it can then provide feedback. Finally, it can be picked up 

by a serotonin transporter (transcribed from the SLC6A4 gene) and recycled in the presynaptic 

neuron, where it will be repackaged and then resume the process from there (see Figure 2). The 

polymorphism 5-HTTLPR in the SLC6A4 gene has been shown to play a role in socio-emotional 

stress susceptibility. There are two different alleles in this polymorphism: short and long. The 

short allele tends to have both decreased mRNA expression and less serotonin allowance at the 

Figure 2. Friesen, L., & Woolridge, N. The 

Serotonin Synapse [The process by which serotonin 

is synthesized, packaged, and released.]. 
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synaptic cleft. The lack of serotonin and mRNA leads to an increased risk of various psychiatric 

disorders, which can lead to an array of life outcomes (Palma-Gudiel & Fananas, 2017).  

When the serotonin transporter gene is methylated, the transporter is no longer 

transcribed, leaving the system with a shortage of transporters Thus, there is excess serotonin left 

in the synaptic cleft because there are less transporters available to assist with reuptake of the 

neurotransmitter. The impact of DNA methylation on this specific gene functions exactly like 

selective serotonin reuptake inhibitors, which inhibit the serotonin transporter by directly binding 

to them. There is interesting speculation behind the cause of SLC6A4 methylation, including the 

possibility that it may be a protective action to guard against the effects of future stress. For 

example, Alasaari et al. (2012) looked at the methylation status the serotonin transporter in a 

nurse cohort to see how and if stress played a role in DNA methylation. In explaining the results 

of their study, the authors hypothesized that hypomethylation of the transporter may serve an 

adaptation mechanism for stress so that the individual can function at the highest possible 

capacity while undergoing stressful situations. The methylation of the serotonin transporter gene 

can occur for various reasons, and many researchers analyze the methylation in respect to certain 

life events or personal characteristics such as early childhood trauma, bullying, depression, 

socioeconomic status, neonatal stresses and alcohol dependence (Palma-Gudiel & Fananas, 

2017). A bulk of the current research looks at the cause of DNA methylation, and tries to piece 

together what causes this methylation and what the purpose of SLC6A4 methylation is. As seen 

in multiple papers, it is not completely clear whether events such as early childhood trauma are 

linked to hypomethylation or hypermethylation because there are varying results found in 

different studies. There are not many researchers that look at DNA methylation of the serotonin 

transporter gene and how it can impact future outcomes in life, as we do in the current study. 

Because researchers are still attempting to find answers as to the purpose of methylation and the 
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specific link between various events and methylation, they may not yet have been curious about 

the effect of DNA methylation. In the current study, we aim to analyze SLC6A4 methylation to 

see whether hypermethylation or hypomethylation are related to better coping after marital 

separation.  
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Honors Thesis Research Report 

 

Abstract 

Marital separation and divorce are stressful life transitions associated with increased risk 

for a range of poor mental and physical health outcomes. A key task for research in this area is to 

identify individual differences that may shape risk for these adverse outcomes. This report 

examines the association between DNA methylation across the serotonin transporter gene 

(SLC6A4) promoter region and self-reported emotional distress in a sample of 47 adults 

following a recent marital separation. Greater relative hypermethylation in the gene was 

associated with less subjective separation-related psychological distress. Significantly stronger 

negative associations were observed between methylation and psychological adjustment among 

participants who had more recently separated from their former partner. Although results derived 

from small samples should be considered preliminary, the current study raises a series of new 

questions about the role of DNA methylation and psychosocial adaptation to stressful life events 

such as divorce, and future studies can be informed by these findings. 
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A Pilot Study of DNA Methylation Across the Serotonin Transporter Gene Following Marital 

Separation 

Chelsea Cook, Karen Hasselmo, Muhammad S. Noon, Matthias R. Mehl, David A. Sbarra  

 

Marital separation and divorce are common but highly stressful negative life events. 

Although most adults are resilient in the face of these relationship transitions, the end of 

marriage confers risk for a range of poor health outcomes, including early death (Sbarra et al, 

2015). One theme in the literature on coping with divorce—and other stressful events more 

broadly—is that background individual differences (e.g., attachment styles, personality, trait-like 

tendencies toward psychological rumination) are associated with and may shape the course of 

adjustment (Sbarra & Coan, 2017). Most of the research on how adults cope with marital 

separation focuses on psychological variables. Recent work suggests that polymorphisms in the 

serotonin transporter gene may condition adults’ cardiovascular responses when reflecting over 

their recent marital separation experience. Specifically, separated adults who are carriers of the 

homozygous short allele for the serotonin transporter gene and who reported higher levels of 

psychological distress in response to the end of marriage experienced greater vagal withdrawal 

when they were told to reminisce on the history of their former relationship and their separation 

(Hasselmo et al, 2015). 

Although the study of DNA polymorphisms was initially viewed as a breakthrough for 

psychiatric genetics (Coron et al., 1996), the research in this area has not progressed as well as 

expected. In fact, a recent meta-analysis found no evidence for the much-heralded life stress by 

serotonin transporter gene in predicting the development of depression (Culverhouse et al. 2018). 
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One avenue of genetic research gaining increased traction in psychological science is the study 

of potential epigenetic regulation of static DNA, which includes gene expression changes that 

occur when the cell is developing and reproducing (Jaenisch & Bird, 2003). One form of 

epigenetic regulation involves DNA methylation, in which a methyl group is attached or taken 

off a cytosine—altering activity for the specific gene (Weinhold, 2006). A provocative 

possibility emerging from this work is that epigenetic markers of risk, or the study of epigenetic 

markers of risk in combination with gene polymorphisms, may prove more highly predictive of 

bio-psycho-social outcomes than polymorphisms alone, or the study of polymorphisms in 

combination with life stressors (see Iurescia et al., 2017).  

An increasing number of studies have examined methylation in the serotonin transporter 

gene (SLC6A4), both in response to adverse life events and as a marker of risk for 

psychopathology (Palma-Gudiel and Fananas, 2017; Provenzi et al., 2016). Relative 

hypermethylation of the SLC6A4 is associated with lower levels of gene expression, resulting in 

lower production of the serotonin transporter and therefore a greater buildup of serotonin in the 

synaptic cleft (Palma-Gudiel and Fananas, 2017). In general, hypermethylation of the SLC6A4 

gene is positively correlated with a history of adverse childhood experiences (Koenen et al., 

2011; though this is not always the case, see Alasaari et al., 2012) as well as risk for mood 

disorders and other forms of psychopathology (Palma-Gudiel and Fananas, 2017). Far fewer 

studies, however, have examined the role of SLCA4 methylation as people navigate ongoing life 

stress (see Alasaari et al., 2012). On one hand, hypermethylation of SLC6A4— presumably 

shaped by early social experiences (Alasaari et al., 2012)—may canalize people toward poor 

emotional outcomes and increased vulnerability to life stress. On the other hand, in situations 

that require ongoing adaptation to immediate environmental demands, the positive association 

between methylation of SLC6A4 and distress may not hold; in situations such as this, 
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methylation levels may reflect efforts toward environmental adaptation rather than risk markers 

per se (Provenzi; Alexander, 2014). 

  The current pilot study explores these ideas in the context of a recent marital separation, 

during a period in which adults are actively coping with the stress of their relationship transition. 

Sbarra, Hasselmo, and Nojopranoto (2012) argued that the study of divorce provides an ideal 

“model system” for studying stress and health more generally, and other authors have called for a 

more complete investigation of background individual differences that may set the stage for 

better or worse adaptation when relationships ends (Sbarra and Coan, 2017). Based on the 

literature linking SLC6A4 gene hypermethylation with risk for poor mental health outcomes 

(Provenzi et al., 2016), we predicted a positive correlation between methylation and subjective 

separation-related distress in the current study. 

 

Method 

Participants 

This pilot study involved 47 adults (n= 16 men, mean age = 44.20, SD= 11.37 years) who 

reported a recent marital separation (mean time since separation = 3.61 months, SD= 2.45 

months) and who took part in a larger NIH-funded study of psychosocial responses to marital 

separation. The average length of participants’ prior relationship was 14.3 years (SD= 8.92 

years). Separation in this case was defined as the date of permanent physical separation from a 

spouse. Sixty-four percent of the sample reported their race as Caucasian, 21.3% reported they 

were Hispanic, 4.3% reported being African American, 2.1% reported they were Asian, while 

8.5% indicated their race was “Other.” Participants were phone screened prior to participation 

and required to have been married to their ex-partner for at least three years, and lived with them 
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for at least two years. Participants were required to be 18 years of age or older, and free of 

diagnoses for schizophrenia, bipolar disorder, suicidal ideation, or uncontrolled medical 

conditions (for further details on this pilot study sample see Hasselmo et al., 2017).  

Procedure  

 Participants were recruited from a larger cohort study, the Divorce, Sleep, and Social 

Environment (DSE) study. Upon entry into the larger DSE study, participants were consented 

and completed questionnaires assessing their psychological response to the separation. To 

quantify DNA methylation, venous blood samples were collected at the Clinical and 

Translational Sciences Center at the Banner University of Medical Center (details on blood 

preparation procedures and DNA methylation quantification are available in the online 

Supplemental Materials, see OSF LINK). 

 

Measures 

Psychological adjustment composite. As reported elsewhere (see Hasselmo et al., 

2017), we used a composite index to assess participants’ self-reported psychological adjustment 

to the divorce; the composite included measures of the emotional impact of the divorce, 

depressed mood, grief, and self-concept disturbance. The internal consistency of this index was 

high ( = .93); as the primary outcome variable, we used a percent of maximum possible 

(POMS) scoring system and higher scores on the composite index reflected greater self-reported 

separation-related psychological distress (details are available in the online Supplemental 

Materials, see OSF LINK).  
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DNA Methylation. Methylation values were computed across the SLC6A4 gene 

promoter region. Methylation status was determined using the Illumina HumanMethylation450k 

BeadChip; quantification was conducted at the University of Utah’s Genomics Core Facility 

using the protocol specified by the manufacturer. We used the Bioconductor package, minfi (see 

Aryee et al, 2014), to preprocess the data and quality control (QC) assessments; custom R scripts 

were utilized to apply internal minfi normalization method to preprocess and normalize the 

450kMethylation arrays data for 48 subjects and compare differences in DNA methylation levels 

(-values) across the whole genome.  

Control variables. In our regression analyses predicting the psychological distress 

composite, we statistically accounted for participants’ age, gender, relationship length (in 

months), and time since the separation (in months). Based on evidence suggesting DNA 

polymorphisms in the promoter region can interact with methylation to alter gene expression 

(Bradley et al., 2005), we also accounted for alleles in the promoter region (see the online 

Supplemental Material). Following Hasselmo et al. (2017), we computed two orthogonal linear 

contrasts that (1) compared carriers who were homozygous for the short allele to all other 

genotypes, and (2) compared carriers who were heterozygous to those who were homozygous for 

the long allele. 

Results 

 Table 1 presents the zero-order correlations among and descriptive statistics for the 

predictor, covariate, and outcome variables. As shown and in contrast with our main study 

prediction, the correlation between the psychological adjustment composite and methylation of 

the SLC6A4 gene was negative and reliably different from zero, r = -.31, 95% CI [-0.54, -0.04]. 
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As shown in Figure 1, relatively greater hypermethylation in the SLC6A4 gene was associated 

with less subjective separation-related psychological distress. We examined the robustness of the 

methylation-distress analysis using multiple regression. As shown in Table 2 (Model 1), after 

accounting for participants’ age, sex, relationship length and time since the separation event, 

methylation of the SLC6A4 gene remained a significant predictor of subjective separation-

related psychological distress.  In the final analysis (Table 2, Model 2), we accounted for 

SLC6A4 genotype data (i.e., the orthogonal linear contrasts) in the regression model and the 

results remained unchanged.  

Given that the observed association between SLC6A4 gene methylation and separation-

related psychological distress was negative and in direct contrast with our main study prediction, 

we explored a series of supplemental analyses to investigate whether the inverse association 

might reflect ongoing adaptation to the separation event. If this were the case, it is reasonable to 

expect a stronger negative association between methylation and self-reported distress 

immediately following the separation. Although the two-way Methylation X Separation Length 

interaction was not reliably different from zero, b = 72.38, SE = 2.04, t = 1.89, p = .065, a 

deconstruction of the simple slopes revealed significantly stronger negative associations between 

methylation and self-reported distress among participants who had more recently separated from 

their former partner. Specifically, a Johnson-Neyman step-down approach revealed the 

association between methylation and adjustment was significant for participants who entered the 

study within 4 months of their separation.  
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Discussion 

Marital separation and divorce are relatively common stressful events that are associated 

with an increased risk for a range of health morbidities as well as early mortality. Results from 

this pilot study revealed that relative hypomethylation across the SLC6A4 gene is associated 

with greater subjective reports of separation-related emotional distress. The chief limitation of 

this work is the small sample size, as it is well known that the precision and stability of statistical 

effects are limited in sample sizes lower than 200 (Schönbrodt & Perugini, 2013); consequently, 

small sample sizes are prone to yield spurious results. These limitations notwithstanding, the 

characterization of DNA methylation in the SLC6A4 gene in a sample of recently separated 

adults who are actively coping with the end of marriage is unique and can provide a rare 

opportunity to consider the role of SLC6A4 methylation in the context of ongoing adaptation to 

an acutely stressful event. In this way, we view these findings as generative rather than firmly 

conclusive, which will require larger, more adequately powered samples. 

 The observation that SLC6A4 relative hypomethylation is associated with poorer 

psychological adaptation to marital separation is somewhat at odds with the existing literature 

and in contrast to our main study prediction. Prior work largely suggests that hypermethylation is 

associated with both the experience of early adversity and greater risk for pathological outcomes 

in adulthood (Koenen et al., 2011; Palma-Gudiel and Fananas, 2017). In the current study, 

however, it would not be accurate to equate subjective distress with pathology per se; most 

people are resilient in the face of divorce and greater distress in the months immediately after a 

separation may constitute a normative (adaptive) grief response. Other investigators have 

speculated that increased SLC6A4 methylation may reflect efforts to adapt to environmental 

adversity (Provenzi; Alexander, 2014) and nurses working in a high stress environment, relative 
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to a low stress environment, evidenced lower methylation in the SLC6A4 promoter region 

(Alasaari et al., 2012). Our supplemental/exploratory analyses suggested that the negative 

association between methylation and adjustment operates only among people within four months 

of their separation, although the two-way Methylation X Separation Length was not reliably 

different from zero. These findings raise the intriguing possibility that relative hypomethylation 

reflects ongoing efforts to adapt to acutely stressful events. This possibility also runs counter to 

the idea that methylation patterns are static risk indicators, but far more research is needed to 

understand under what contexts methylation patterns may vary as people adapt to stressful 

events. 

 The findings from this study should be considered in light of its limitations. First, the 

sample size in this report is far too small to make firm conclusions. Accordingly, we have made 

efforts to be appropriately tentative in our observations. Despite this limitation, we believe the 

current findings are potentially informative and generative about the role of DNA methylation in 

adaptation to divorce. A second limitation of this study is its cross-sectional design, which 

precludes any directional conclusions about methylation/adjustment association. A primary goal 

for future research will be to explore ways in which methylation changes may be associated with 

subjective experience, and how these processes may unfold together over time as adults adapt to 

stressful events.  
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Table 1 

Correlation Matrix and Descriptive Statistics for Study Variables 

 

 

 

 

  

 
1 2 3 4 5 6 7 8 

Age (1) 
  1 

       

Gender (2) 
   .16 1 

      

 Length (3) 
   .60** .11 1 

     

Time Since (4) 
 .04 .00 .07 1 

    

Distress (5) 
.03 .23** -.17* .02 1 

   

SERTMeth (6) 
.20 -.25 -.05 .01 -.31* 1 

  

Contrast 1 (7) 
.04 -.11 .05 .02 -.07 .02 1 

 

Contrast 2 (8) 
-.11 -.09 -.07 -.06 -.04 .12 .21* 1 

Mean 44.12 64.5a 11.91 3.64 28.65 .38   

SD 11.26 
 

8.25 2.44 17.99 .03 
  

Note. Gender is coded 0 = female, 1 = male; a = % female; Length = length of the 

relationship in years; Time Since = time since the separation in months; Distress = 

psychological distress; SERTMeth = methylation of the serotonin transporter gene 

(SLC6A4); values range from 0 – 1. *p <.05; **p<.01. 
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Table 2 

 

Regression Models Predicting Psychological Distress Following Marital Separation 

 

Model 1 B 95% CI  

Constant 98.459 [29.641, 168.71]  

Age .320 [-.251, .907] .204 

Gender 9.413 [-2.695, 21.181] .137 

Length -.069 [-.114, -.020] -.408 

Time Since .357 [-2.073, 2.285] .360 

 

SERTMeth 

 

-199.61 [-371.55, -26.23] -.315 

Model 2 B 95% CI  

Constant 101.925 [32.786, 178.382]  

Age .522 [-.047, 1.091] .317 

Gender 4.911 [-7.122, 16.668] .129 

Length -.088 [-.133, -.038] -.502 

Time Since .234 [-3.007, 1.942] .031 

SERTMeth -211.992 [-402.217, -25.203] -.323 

Contrast 1 -1.969 [-6.136, 2.005] -.146 

Contrast 2 -7.772 [-15.066, -1.738] -.340 

 

  Note. Gender is coded 0 =female, 1 = male; Length = length of the relationship; 

Time Since = time since the separation; SERTMeth = methylation of the serotonin 

transporter gene (SLC6A4). 
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Figure 1. Scatterplot of the association between separation-related emotional distress and DNA 

methylation across the serotonin transporter promoter region. 
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Contributions to Science 

 

As stated in the basic science introduction, there have been limited scientific study into 

the role of serotonin transporter gene methylation as adults navigate ongoing life stressors. 

Although many studies investigate the impact of stressful life events on SLC6A4 methylation, 

few studies consider the role of methylation in ongoing coping (see Figure 1).  

 

 

 

 

 

 

 

 

 

 The sample size for this study was on the lower end, which is why the conclusions drawn 

are only preliminary. At the same time, as a pilot study, I am hopeful the results from this 

analysis can spur curiosity in other researchers who will then perform studies with larger sample 

sizes. For instance, if the potential link between methylation status of SLC6A4 and coping after 

marital separation was found in a much larger sample, then methylation status could possibly be 

used to predict coping outcomes in the future. Additional studies of this type would also help 

solidify our understanding that relative hypomethylation of SLC6A4 is associated with worse 

psychological outcomes after divorce—which is opposes studies involving other types of 

stressful life events. With more research, these findings could be applied to a larger number of 

stressful life events. Using the methylation status of the SLC6A4 gene, we could figure out how 

an individual would cope in response to these types of situations. Establishing a link between 

DNA methylation and coping would possibly help delineate the purpose of methylation in the 

body, and researchers would then be able to work at the meaning of methylation from both the 

front and back (in regards to Figure 1).  

Life Event 
SLC6A4 

Methylation 

Life 

Events 

Figure 1. The impact of life events on SLC6A4 methylation, which can 

then affect reactions to future life events. 
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 The results from this study bring up many research questions that could be expanded 

upon in other experiments. For instance, longitudinal studies could be done that look at the 

methylation changes in the DNA for each person as they face various stressful life events. This 

type of study would possibly help to explain the connection between either hyper- or hypo- 

methylation and certain life events. Longitudinal studies would also open the door to 

understanding the potentially dynamic nature of DNA methylation—which was previously 

considered to be a static event. 

 In the future, this knowledge could also be used to determine how specific people will 

cope with stressful situations, and could be used for several applications including psychological 

evaluations to predict the course of adjustment following stress. Obviously, much more extensive 

research must be done to concretely establish a relationship between hyper- or hypo-methylation 

and coping after a stressful life event, but hopefully this pilot study piques curiosity and entices 

researchers to look farther into this possible linkage.  
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