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Abstract

Attachment style, which has been theorized to be rooted in childhood bonding
experiences, influences adult cognitive, emotional and interpersonal functioning.
Despite its relationship with early experiences, research indicates that the
continuity of attachment style across childhood and adulthood is only partial,
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being a malleable tendency that is shaped throughout development, with an
increasing influence of genetics, as it occurs in other cognitive and behavioral
phenotypes. Genetic research indicates that up to 45% of the variability in anxious
and 39% in avoidant adult attachment style could be explained by genetic causes,
but the precise mechanisms remain unclear. A narrative review is conducted
analyzing the existing literature regarding the implication of candidate genes
related to oxytocin, dopaminergic pathways, serotonergic pathways and brain-
derived neurotrophic factor in adult attachment, with both vulnerability and
differential susceptibility approaches, yielding mixed results. We highlight the
lack of genome-wide studies and the scarcity of epigenetic investigation. Based on
the existing data, we conclude that the genetics of adult attachment is an area that
requires further research to clarify its etiological role and that it should be
preferably approached as an interaction between nature and nurture.

Key Words: Genetics; Adult attachment; Oxytocin; Dopamine; Serotonin; Brain-derived
neurotrophic factor; Methylation

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Attachment style influences adult cognitive, emotional and interpersonal
functioning. Despite its relationship with early experiences, it is a malleable tendency
that is shaped throughout development. Genetic research indicates that up to 45% of
the variability in anxious and 39% in avoidant adult attachment style could be
explained by genetic causes. A narrative review is conducted analyzing the existing
literature regarding the implication of candidate genes, with vulnerability and differ-
ential susceptibility approaches. We highlight the lack of genome-wide studies and
scarcity of epigenetic investigation, concluding that further research is needed to
clarify the etiological role of genetics on adult attachment.

Citation: Erkoreka L, Zumarraga M, Arrue A, Zamalloa MI, Arnaiz A, Olivas O, Moreno-Calle
T, Saez E, Garcia J, Marin E, Varela N, Gonzalez-Pinto A, Basterreche N. Genetics of adult
attachment: An updated review of the literature. World J Psychiatr 2021; 11(9): 530-542

URL: https://www.wjgnet.com/2220-3206/full/v11/i9/530.htm

DOI: https://dx.doi.org/10.5498/wjp.v11.i19.530

INTRODUCTION

Attachment has been defined as the tendency of human beings to create strong
affective bonds towards specific figures and explains the various forms of emotional
stress and personality pathology, including anxiety, anger, depression and emotional
detachment, that result from unwanted separation or loss of such figures[1]. During
childhood, the relationship with the parent is the primary attachment, and this will be
gradually replaced, during adolescence and adulthood, by social and romantic
relationships.

Broadly speaking, the type of attachment can be defined as secure or insecure.
Different proposals describe distinct types of insecure attachment, as we will detail
below, although the most widely used is the two-dimensional one that distinguishes
anxious and avoidant attachment styles. Secure attachment is seen as an internal
resource that allows for the management of negative emotions and the recovery of
calm, as well as a source of resilience. In contrast, an insecure attachment style
facilitates the development of psychological distress and eventual psychopathology
[2]. It has been shown that the attachment style plays a determining role in cognitive,
emotional and social-interactional aspects of the individual.

ATTACHMENT STYLES

The concept of attachment style was first proposed by Ainsworth in the 1970s to
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describe children's response patterns to separation from their mothers during the
Strange Situation Procedure, designed to assess attachment pattern[3]. Children were
described as secure if they showed separation distress and sought contact and calmed
down with the mother after the reunion. On the other hand, children were classified as
insecure-avoidant if they showed little separation distress and avoided contact with
their mother after the reunion. Finally, insecure-ambivalent/resistant children were
those who showed extreme distress before separation and ambivalent behaviors after
the meeting with the mother. It has been proposed that deactivation of the attachment
system occurs in avoidant children and hyperactivation in ambivalent/resistant
children. Later, Main and Solomon[4] added the disorganized attachment style to
describe those children who did not present coherent attachment strategies, oscillating
between different types or presenting bizarre behavior after the reunion.

Beginning in the 1980s, several researchers developed new measures to assess
attachment style in order to extend the study to adolescents and adults. Maintaining a
developmental perspective, George et al[5] developed the Adult Attachment Interview
(AAI), which assessed the mental representations of attachment (or states of mind in
relation to attachment) towards the parents in relation to childhood. Through this
interview, the attachment style was classified as secure, dismissing, preoccupied or
unresolved/disorganized[5].

In the same period, Hazan and Shaver[6] developed a self-administered
questionnaire to assess attachment in adult relationships, and based on Ainsworth's
styles, the individual was classified as secure, avoidant or anxious/ambivalent[6].
With a similar focus, Bartholomew and Horowitz[7] developed another proposal, in
which attachment was also assessed by means of a self-administered questionnaire
and classified as secure, dismissive, preoccupied or fearful. It gradually became
evident that adult attachment could be assessed along two main dimensions: Anxiety
and avoidance[8]. Anxiety explores concern regarding the availability and respons-
iveness of the other, and avoidance, on the other hand, evaluates interindividual
differences regarding the degree of comfort with closeness and interdependence. It has
been proposed that low scores on both anxiety and avoidance are suggestive of secure
attachment; high scores on anxiety alone would indicate an anxious type of insecure
attachment; high scores on avoidance alone would indicate an avoidant type of
insecure attachment; and high scores on both dimensions would be suggestive of
disorganized attachment, although a solely dimensional treatment of the two variables
is recommended[2].

STABILITY AND CHANGE OF THE ATTACHMENT SYSTEM

Adult attachment research, therefore, has been conducted using the two aforemen-
tioned models. The first is based on the AAI, a semi-structured interview that explores
the adult's current state of mind and the coherence of discourse in relation to
childhood attachment experiences, and the second is based on the evaluation through
self-administered questionnaires of beliefs and experiences related to attachment in the
adult's current relationships with significant others. Nevertheless, although both
maintain the same theoretical background, divergences have been found in the results
obtained between the two models, with correlations interpreted as trivial to small[9].
These results suggest that there is no significant equivalence between attachment
measured with the AAI, more focused on childhood experiences, and that assessed
with self-administered questionnaires in relation to current significant figures.

A lack of continuity has also been observed even between childhood attachment
and that assessed in adults using the AAI or equivalents, despite the fact that both
assess the quality and style of the relationship with the parents during childhood. A
meta-analysis concluded that the overall stability in the type of attachment assessed by
the Strange Situation Procedure (or equivalents) in childhood and by the AAI (or
equivalents) in adulthood was 0.39, which is interpreted as medium-sized stability.
However, there was no significant stability for intervals longer than 15 years.
Interestingly, and in relation to subgroups with psychosocial risks, it was observed
that securely attached children that belonged to these groups were less likely to
maintain attachment security, whereas insecurely attached children were most likely
to maintain insecurity[10].

These results suggest the existence of other variables that would act throughout
development and that would intervene in the shaping of adult attachment. In this
sense, it has been described that in addition to the relationship with caregivers in
childhood, emerging social competence (the socialization skills of children assessed by
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their teachers at school) and the quality of the relationship with best friends in
childhood-adolescence independently and significantly influence adult attachment
style[11].

Working models of attachment formed in infancy are sensorimotor, procedural and
nonlinguistic in nature, reflecting interactions between the infant and caregiver that
occurred prior to the emergence of linguistic and introspective abilities. Thus, different
theorists have contributed to the development of a "prototype" theory that posits the
coexistence of current working models and early prototypical models. Prototypical
working models formed during early life would continue to exist and exert a shaping
effect on attachment patterns throughout life, both by attempting to match new
experiences to pre-existing models and by reinforcing them through behaviors that
elicit reactions consistent with the individual's expectations. In addition, current ones
would be revised and updated as relevant attachment experiences arise that differ
from, or challenge, previous experiences and knowledge (such as the loss of an
attachment figure or infidelities), thus enabling and explaining variations in
attachment style across the lifespan[2]. In the same line, other authors also describe
that children’s attachment patterns are malleable and shaped by multiple experiences
in the transition to adulthood, pointing out that socialization and selection effects have
a differential influence according to the life stage[12].

ADULT ATTACHMENT AND PERSONALITY

The relationship between attachment style and personality is also an aspect to be
considered in this area of investigation. Although attachment research tends not to
emphasize the temperamental contribution to attachment styles, Bowlby[13] himself
suggested that there may be preexisting temperamental differences in children and
that attachment experiences would modulate, interact with or overcome these
differences. In this line, several authors have described a certain degree of overlap in
the heritability of personality features and attachment styles in studies carried out
using self-administered questionnaires to explore adult attachment[14-16]. It has been
reported that 63% of the association between attachment anxiety and personality
dimensions was attributable to common genetic effects[14]. Other authors described
that genetic influence on neuroticism contributed to 35% of the variance in anxiety and
11% in avoidance, whereas genetic influence on extraversion contributed to 6% of the
variance in avoidance[15].

In a study conducted by our group with a general population sample, we found that
a functional polymorphism in the catechol-o-methyltransferase (COMT) gene had a
common influence on avoidant attachment and inhibitedness personality dimension.
This was not due to a poor discriminative capacity of the instruments, since indepen-
dent associations were observed, for example, between a polymorphism in the seroto-
nin transporter (SHTT) gene and both variables[16].

In this regard, it has been proposed that temperamental characteristics, which are
strongly influenced by genetics, would influence internal working models of
attachment in complex ways, including person-environment interaction and gene-
environment interaction[15]. In addition to the genetic conditioning that may exist,
and that will constitute the temperamental basis by which the individual tends to
experience certain affects in his or her experience of the other, starting from primary
object relations, there is a continuous and close interaction between personality and
attachment style throughout development. It will determine the social choices and the
way in which the individual perceives relationships throughout life. The greater
capacity of the adult to make these social decisions, determined in part by tempera-
mental aspects, could explain to some degree the discrepancies observed between
samples of children and adults in genetic research of attachment, which are detailed
below.

GENETICS OF ADULT ATTACHMENT
Methods

A literature search was performed to identify studies on genetics of adult attachment.
Articles published until December 28, 2020 were retrieved from the PubMed database
using broad search terms in order to identify as many potentially eligible studies as
possible: [(attachment OR “adult attachment”) AND (genetic* OR dopamine* OR
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COMT OR serotonin* OR oxytocin* OR brain-derived OR BDNF)]. An age filter was
added: “Adults: 19+ years”. The reference lists of the selected studies and reviews
were also checked to identify additional relevant articles using a snowballing
approach. Studies were included if: (1) They investigated the influence of
genetics/epigenetics on adult attachment using any approach (twin-studies, genome-
wide studies or candidate gene studies); (2) They used standard measures of adult
attachment (AAI or self-administered questionnaires); (3) They were systematic
reviews, meta-analyses, narrative reviews or original research studies; and (4) They
were written in English or Spanish.

This is not a systematic review but a narrative one; it summarizes the findings
described in the selected reports and, in this way, provides an overview on the subject.

Heritability of attachment: Twin-studies

In twin-studies of children, the combination of shared and nonshared environmental
variables seems to explain most of the variability in attachment style, with no
significant weight of genetics observed[17-19]. Shared environmental factors have
been described as the environmental influences responsible for resemblance between
family members, and nonshared environmental factors as those influences that
contribute to differences between family members[20].

In contrast to what has been observed in children, independent twin studies in
adolescents and adults describe that attachment is mainly conditioned by genetic and
nonshared environmental factors[14,15,21-24]. The only study of adolescent twins to
date was conducted using the Child Attachment Interview, a childhood adaptation of
the AAI that explores coherence of discourse and childhood attachment experiences in
relation to parents. They found that genetic effects accounted for 35% of the variance
in attachment security and that the remaining 65% was estimated to be due to the
nonshared environment[22].

Most of the twin-studies in adults have been conducted using self-reported
questionnaires, but the results are generally similar to those obtained in the adolescent
study. The heritability of anxious attachment has been described to be between 37%
and 40% in two different studies, the rest being explained by nonshared environ-
mental factors[14,21]. These two groups did not observe avoidant attachment to be
explained by genetics. In other studies, however, the heritability of anxious attachment
was replicated, and genetic influence was also described for the avoidant style.
Additive genetic effects were described to account for 45% of the variability in anxiety
and 39% in avoidance in the Michigan State University Twin Study of Behavioral
Adjustment[15]. These figures were similar to those obtained in another study, where
genetic effects accounted for 45% of individual differences in anxiety and 36% in
avoidant attachment[23]. The only report exploring attachment with the AAI in adult
twins described that attachment styles were determined by genetics and shared
environment[24]; nonetheless, it was a pilot study with a limited sample size.

The differences in heritability observed between studies carried out with samples of
children and adult samples are consistent with the lack of stability in attachment style
described in longitudinal studies, as we have previously mentioned. They could be
due to the way the exploration of attachment is operationalized depending on age;
whereas in children it is based on differences in observed attachment behaviors, in
adults it is focused on the way individuals think about their attachment relations, in
relation to their parents (with the AAI) or in relation to their current close relationships
(with self-administered questionnaires).

In addition, age-related increases in genetic influences on various cognitive,
behavioral and psychiatric phenotypes have been well-documented, some authors
suggesting that shared environmental effects may be relatively restricted to infancy
and, when present, may not be stable beyond childhood[25]. The influence of the
environment would decrease with age, as the children undergo a variety of influences
outside the family, and are more able to shape their own environments[26]. In this line,
an increasing influence of genetics has also been observed in relation to affiliation with
peers in a relatively short range of years, concretely in the transition from adolescence
to adulthood (between the ages of 15 and 21)[27].

Genome-wide association studies

The first genome-wide association study (GWAS) on attachment patterns was
conducted in children, providing evidence of novel genes (HDAC1, ZNF675, BSCD1)
associated with attachment disorganization[28], but these findings have not been
replicated. A subsequent epigenome-wide association study reported that infant
attachment was also significantly associated with a principal component that
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accounted for 11.9% of the variation in genome-wide DNA methylation[29].
Methylation is associated with lower levels of transcription of a gene when it occurs in
the promoter region. The observed effects were most apparent when comparing
children with a secure vs a disorganized attachment style, and most pronounced in
females, providing preliminary evidence for a molecular signature of infant
attachment. The complexity of child attachment assessment makes it difficult to
conduct studies that involve the analysis of the whole genome and thus require large
samples, being the samples of both studies of limited size (samples sizes of 657 and
226, respectively) compared to others of this type. To date, no GWAS on adult
attachment have been published.

Candidate gene studies

The bulk of research in adult attachment genetics has been conducted based on a
candidate gene approach and has mainly involved polymorphisms in the oxytocin
receptor (OXTR) gene and in those involved in dopaminergic and serotonergic
pathways, although more recent work has also studied brain-derived neurotrophic
factor (BDNF). Candidate gene studies have been conducted reporting either direct
associations or gene-by-environment interactions (known respectively as vulnerability
and plasticity genes, see Belsky et al[30]). We will describe the main findings using
both approaches. The findings are summarized in Table 1.

OXTR: Oxytocin (OXT) is a neuropeptide synthesized in the hypothalamus whose
known role in the periphery is as an initiator of childbirth and lactation. It also has a
central role in social and emotional behavior, insofar as it participates in the formation
of emotional bonds across the lifespan[31]. In fact, OXTR are concentrated in brain
regions involved in social behavior, including the olfactory processing regions, limbic
brain structures, hippocampus, hypothalamus and brainstem[32].

Plasma concentrations of OXT and genetic polymorphisms that involve OTX action,
mainly the OXTR gene, have been studied in relation to different aspects of social-
ization in animals and humans, including attachment. OXTR gene is located on the
short arm of chromosome 3 (3p25) and has three introns and four exons. Several
dozens of single-nucleotide polymorphisms (SNP) have been identified in the OXTR
gene region[33]; among them, rs53576 and rs2254298, located in intron 3, are the most
extensively studied in relation to social behavior. In both cases, they consist of
mutations in which a guanine (G) base is replaced by an adenine (A) base.

The functionality of these polymorphisms remains unclear[34]. They do not change
the amino acid sequence of the encoded protein, and thus it has been proposed that
they should exert their effects through variations in brain structure and function[35].
The A allele of rs53576 has been associated with morphometric and functional
alterations in hypothalamus and amygdala that predicted lower levels of reward
dependence[36]. The rs2254298 OXTR A allele has been associated with larger
amygdala volume in different populations[37,38]. These studies provide evidence of a
possible convergent impact of OXTR polymorphisms on this key limbic structure.

In relation to adult attachment, an association of the GG genotype of rs53576 with
greater insecurity according to self-administered questionnaires has been described
[39], and conversely, that this genotype is associated with lower anxiety and avoidance
[40]. With regard to rs2254298, the GG genotype has been associated with greater
avoidance[39] and lower anxiety[41], the latter in women. Other authors, however,
have not found significant associations between these two polymorphisms and
attachment styles[11,42,43].

Further, it has been described that rs53576 acts as a moderator in the continuity of
secure attachment from childhood to adulthood, so that in those individuals with the
GG genotype, infant attachment security predicted romantic attachment security in
adulthood[44].

Finally, when we study the interaction of the OXTR gene genotypes with environ-
mental variables, a role in the intergenerational transmission of attachment, in
interaction with childrearing style, has been reported[45], whereas other authors have
not found any interaction with parental sensitivity[11]. Recent epigenetic studies
coincide in describing that the higher the methylation in the promoter region of the
OXTR gene, the higher the avoidant attachment score[46,47]. These studies have been
conducted on saliva and peripheral blood samples, respectively.

Dopaminergic system: Regarding the dopaminergic pathway, the genes of the
dopaminergic receptors D2 (DRD2) and D4 (DRD4) and of the COMT have been
mainly studied.
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Table 1 Summary of candidate gene studies on adult attachment

Adult attachment
Gene Marker Ref. Result
measure
OXTR 1553576 Costa et al[39], 2009 ASQ GG greater insecurity
Monin et al[39], 2019 ECR GG lower anxiety and avoidance
Raby et al[44], 2013 CRI GG predicts continuity of attachment security
Fraley ef al[11], 2013 RSQ No significant associations or interactions with
maternal sensitivity
Gillath et al[42], 2008 ECR No significant associations
Gong et al[43], 2020 RAAS No significant associations
1$2254298 Costa et al[39], 2009 ASQ GG higher avoidance
Chen and Johnson[41], ECR GG lower anxiety in females
2012
Fraley et al[11], 2013 ECR No significant associations or interactions with
maternal sensitivity
Gong et al[43], 2020 RAAS No significant associations
Methylation promoter Ebner et al[46], 2019 ECR Higher methylation associated with higher
region avoidance
Ein-Dor et al[47], 2018 AAS Higher methylation associated with higher
avoidance
DRD2 151800497 Gong et al[43], 2020 RAAS Al homozygotes higher anxiety than A2 carriers
Fraley et al[11], 2013 ECR No significant associations or interactions with
maternal sensitivity
DRD4 VNTR Reiner and Spangler[51],  AAI 7R carriers greater security
2010
Bakermans-Kranenburg et  AAI 7R carriers greater susceptibility to
al[52], 2011 environmental factors
COMT 154680 Erkoreka et al[16], 2018 ECR ValMet heterozygotes higher avoidance than
either homozygotes
5HTIA 156295 Gong et al[43], 2020 RAAS G carriers less comfortable in close relationships
5HT2A 156313 Gillath et al[42], 2008 ECR T homozygotes higher avoidance than C
homozygotes
Salo et al[62], 2011 RSQ T homozygotes greater susceptibility to
environmental factors
Fraley et al[11], 2013 ECR/RSQ C homozygotes higher anxiety (RSQ)
S5HTTLPR rs4795541 Caspers et al[64], 2009 AAI Higher unresolved attachment
Reiner and Spangler[51],  AAI No significant associations
2010
Bakermans-Kranenburg et AAI No significant associations
al[52], 2011
Erkoreka et al[16], 2018 ECR No significant associations
Methylation promoter van IJzendoorn et al[65], AAI Higher methylation in L homozygotes increased
region 2010 risk or unresolved loss or trauma; higher
methylation in S homozygotes less unresolved
loss or trauma
Jones-Mason et al[66], 2016  AAI Methylation interacts with socioeconomic status
BDNF 186265 Suzuki et al[68], 2012 PBI Met carriers with low maternal care greater
interpersonal sensitivity
Ibarra et al[69], 2014 PBI Met carriers greater susceptibility to

childrearing style

5HT1A: Serotonin receptor Al; 5SHT2A: Serotonin receptor A2; SHTTLPR: Serotonin transporter-linked polymorphic region; AAIL: Adult Attachment
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Interview; ASQ: Attachment Style Questionnaire; BDNF: Brain-derived neurotrophic factor; COMT: Catechol-o-methyltransferase; CRI: Current
Relationship Interview; DRD2: Dopaminergic receptor D2; DRD4: Dopaminergic receptor D4; ECR: Experiences in Close Relationships; OXTR: Oxytocin

receptor; PBI: Parental Bonding Instrument; RAAS: Revised Adult Attachment Scale; RSQ: Relationship Questionnaire.
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The gene that encodes DRD2 contains a SNP (TaqlA, rs1800497) that gives rise to
the A1 allele (when thymine [T] is present) or A2 allele (when cytosine [C] is present).
A1 allele is associated with a reduced number of dopamine binding sites in the brain
[48]. Individuals with two A1 alleles were found to score higher on attachment anxiety
than those with only one, or none Al-alleles[42]. A subsequent study, however, found
no relationship between this polymorphism and attachment style, either directly or in
interaction with maternal sensitivity[11]. Both studies were carried out with the same
self-administered questionnaire, so there was no methodological variability that could
explain the differences in results.

The DRD4 gene contains a functional polymorphism consisting on a variable
number of tandem repeats, in which a 48 base pair sequence exists as a 2-fold to 10-
fold repeat[49]. The 7-repeat (7R) allele has been described to have a reduced ability to
inhibit neuronal firing in the prefrontal cortex and thus, proposed to associate higher
dopaminergic stimulation at that level[50]. There is an extensive literature on infant
attachment and its relationship with this gene; however, only two studies have studied
its effect on adult attachment. In both studies, the assessment of attachment style was
carried out using the AAI. According to the first study, carriers of the 7R allele were
significantly more likely to be securely attached, although this was only true for
subjects reporting unloving caregiver recollections[51]. The authors of the second
study, on their part, did not find a direct association of the polymorphism with the
type of attachment. Instead, they observed that 7R allele carriers showed a heightened
susceptibility to environmental influences[52], so that the carriers that reported
parental problems had the highest scores for unresolved loss or trauma and the
carriers without parental problems had the lowest scores. No differences according to
parental problems were found among participants without the 7R allele.

COMT participates in the breakdown of dopamine and noradrenaline. Its gene
contains a functional SNP (COMT Val158Met, rs4680), a substitution of G for A, which
translates into an exchange of valine (Val) for methionine (Met) in the protein. MetMet
homozygote individuals have four times less enzymatic activity than ValVal
homozygotes, whereas heterozygotes show an intermediate level of activity. Activity
associated with this polymorphism is particularly important in the prefrontal cortex,
and it has been associated with numerous psychopathological phenotypes[53].

Individual heterozygous for COMT Val158Met were found to exert a more avoidant
attachment pattern than homozygotes for either allele in the general population[16].
The pattern observed, in which heterozygotes scored higher than either homozygote,
is called molecular heterosis. One of the explanations proposed for this fact is that on
the cellular level, heterozygosity confers a broader range of genetic expressions and
provides greater plasticity[54]. Although no previous or latter studies on adults have
replicated this finding, they were coherent with previous research conducted in
children[55].

Serotonergic system: Regarding the serotonergic system, both serotonin 1A (5HT1A)
and 2A (5HT2A) receptor genes and the 5HTT gene have been studied.

Five-5HT1A is one of the most abundantly expressed serotonin receptors in the
brain, acting at both pre- and post-synaptic neurons in several brain areas[56]. A SNP
(C1019G, rs6295) in the gene has been suggested to regulate the 5SHT1A receptor
expression in presynaptic raphe neurons[57,58]. Compared with the C allele, the G
allele is associated with higher expression in raphe neurons, leading to a decrease in
firing frequency and serotonin level in synaptic cleft[57,59]. Individuals with the CG
and GG genotypes have been associated with feeling less comfortable in close
relationships than individuals with the CC genotype[60].

The gene that encodes 5SHT2A contains a functional SNP (T102C, rs6313); the
presence of T allele has been associated with reduced serotonin binding in the
prefrontal cortex and, thus, with reduced serotonergic activity[61]. Individuals
homozygote for T allele were found to score significantly higher on avoidant attach-
ment than those homozygotes for C allele[42]. However, this finding was not replicat-
ed in a subsequent study, which reported that homozygotes for C allele scored higher
on anxiety than T allele carriers[11]. An interaction of this polymorphism with mater-
nal nurturance in childhood has also been observed, such that high childhood
maternal nurturance predicted low avoidant attachment in the TT homozygotes but
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not in carriers of C allele, whereas low maternal nurturance was associated with high
avoidance in TT homozygotes but not in C allele carriers. It suggests that a gene-
environmental interaction exists, with T homozygotes showing a heightened suscept-
ibility to environmental factors[62].

The S5HTT is responsible for the recapture of serotonin from the synaptic cleft. Its
gene includes a 44 base pair deletion/insertion polymorphism in the promoter region
(BHTTLPR, rs4795541) and is one of the most widely studied genetic variants in
psychiatric research. The long (L) allele in the promoter is associated with raised
serotonin transporter messenger RNA levels, which translates into elevated
transcription activity, greater transporter density and, therefore, serotonin
hypofunction. The short (S) allele has the opposite effect, that is, it is associated with
lower transcription activity, less transporter density and, therefore, a greater concen-
tration of serotonin in the synapse. Further, the S allele behaves in a dominant manner
[63].

An association between the S allele of SHTTLPR and increased risk for unresolved
attachment according to the AAI was described[64], although it has not been
replicated. No direct effect of SHTTLPR on attachment styles has been subsequently
found, either assessed with self-report questionnaires[16] or when explored by means
of the AAI[51,52].

Two studies examining methylation of the SHTTLPR have been published so far,
both of them exploring attachment styles using the AAIL Higher levels of methylation
of SHTTPR in DNA obtained from peripheral lymphoblasts were described to be
associated with an increased risk of unresolved loss or trauma in homozygotes for the
L allele. Higher levels of methylation in S allele homozygotes were associated with less
unresolved loss or other trauma[65]. More recent research examining methylation of
the SHTTLPR gene in DNA from peripheral lymphocytes, as well as socioeconomic
status (SES), concluded that lower methylation and low-SES were associated with
higher unresolved loss, and higher methylation and low-SES with higher unresolved
trauma. Within the unresolved category, low-SES unresolved participants had higher
levels of methylation than mid/upper-SES participants, whereas SES was unrelated to
methylation within the secure and organized categories[66]. Although these results
require careful analysis, it appears that both gene-environment interaction and
epigenetic mechanisms may play a role in the contribution of SHTTLPR to attachment

style.

BDNF: BDNF is one of the proteins of the neurotrophin family. It acts by promoting
the survival of existing neurons, contributes to the growth and differentiation of new
neurons and synapses and protects against stress-related neuronal damage. The gene
encoding BDNF contains a functional SNP-like polymorphism, the BDNF Val66Met
(rs6265), in which a G for A base change in the gene results in the substitution of Val
for Met in the protein[67]. The presence of Met in the protein is associated with lower
concentration of pro-BDNF in dendrites and secretory glands and a lower secretion of
the molecule into the synaptic space.

With respect to this polymorphism, a synergistic effect has been described between
being a Met carrier and low maternal care according to the Parental Bonding
Instrument, leading to a greater interpersonal sensitivity[68]. In another study, Met
carriers showed greater sensitivity to the childrearing style, according to the Parental

Bonding Instrument, in relation to developing anxiety and somatization in adulthood
[69].

CONCLUSION

The evidence about a significant influence of genetics on adult attachment comes
mainly from twin-studies, but the specific ways and mechanisms remain unclear.
Research has been focused on candidate gene studies, and although some markers
such as the rs53576 and rs2254298 polymorphisms in the OXTR gene seemed
promising, no consistent results have been found across the studies. The same is true
for the described functional polymorphisms affecting dopaminergic and serotonergic
systems (in the DRD2, DRD4, COMT, 5HT1A, 5HT2A, 5HTT genes). It should be
noted that the only replicated finding is the association between methylation of the
promoter region of the OXTR gene and higher attachment avoidance, even using
different attachment measures (in both cases, self-reports). Carrying the Met allele in
the BDNF rs6265 polymorphism also seems to confer certain vulnerability to environ-
mental factors related to childrearing, although the studies published so far have been
conducted with different methodology, making it difficult to compare the results.
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Admittedly, the scarcity of data, the methodological differences in relation to the
exploration of the adult attachment (AAI vs self-administered questionnaires) and the
doubts raised about the comparability of data obtained in children (more abundant)
and adults make it difficult to draw conclusions regarding the specific contribution of
genetics to adult attachment. Different authors propose that the weight of genetics and
environment on attachment styles differs in childhood and adulthood, so that during
childhood the shared environment would be the main contributor to attachment style,
whereas the biological-temperamental and the nonshared environment would acquire
greater importance in adulthood[12,26,70]. These differences in the weight of genetics
depending on the life stage are not unique to attachment style and have been observed
in other cognitive and behavioral phenotypes as well[25,71-73].

In addition, the importance of gene-environment interaction to explain the contri-
bution of genetics to the formation of attachment styles has also been emphasized,
suggesting that research should focus more on the search for differential susceptibility
or plasticity genes than on direct associations. Epigenetic research, currently in its
embryonic stage in the area of attachment, has also been highlighted[26]. The studies
exploring differential susceptibility, as well as epigenetic research, are precisely the
ones that have yielded the most promising results to date and on which future
research should probably be based.

We could therefore conclude that: (1) More research is needed to understand the
precise contribution of genetics to adult attachment style; (2) Future research should
take into account that the patterns observed in children and adults may differ; and (3)
Additional studies should include the study of environmental variables that could
affect affiliative behaviors.
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