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Abstract

Reciprocity with primary caregivers affects subjects’ adaptive abilities toward the construction of the most useful personal
meaning organization (PMO) with respect to their developmental environment. Within cognitive theory the post-rationalist
approach has outlined two basic categories of identity construction and of regulation of cognitive and emotional processes:
the Outward and the Inward PMO. The presence of different, consistent clinical patterns in Inward and Outward subjects is
paralleled by differences in cerebral activation during emotional tasks on fMRI and by different expression of some
polymorphisms in serotonin pathways. Since several lines of evidence support a role for the 5-HTTLPR polymorphism in
mediating individual susceptibility to environmental emotional stimuli, this study was conducted to investigate its influence
in the development of the Inward/Outward PMO. PMO was assessed and the 5-HTTLPR polymorphism investigated in 124
healthy subjects who were subdivided into an Inward (n=52) and an Outward (n=72) group. Case-control comparisons of
short allele (S) frequencies showed significant differences between Inwards and Outwards (p=0.036, 2 test; p=0.026,
exact test). Genotype frequencies were not significantly different although values slightly exceeded p=0.05 (p =0.056, %2
test; p=0.059, exact test). Analysis of the 5-HTTLPR genotypes according to the recessive inheritance model showed that
the S/S genotype increased the likelihood of developing an Outward PMO (p=0.0178, x2 test; p=0.0143, exact test;
OR=3.43, Cl (95%)=1.188-9.925). A logistic regression analysis confirmed the association between short allele and S/S
genotypes with the Outward PMO also when gender and age were considered. However none of the differences remained
significant after correction for multiple testing, even though using the recessive model they approach significance. Overall
our data seem to suggest a putative genetic basis for interindividual differences in PMO development.
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Introduction perceptual and motor activities, and to guide in the organization of
the individual’s cognitive and emotional inventory [6,7,8]. The
attachment behavioral system selects the child’s adaptive abilities
that are useful to achieve or maintain close proximity to the care-
giver. The constancy and predictability of care-giver behaviors
and emotional expressions enable early decoding of similar
activations in the child, and synchronization of their psycho-
physiological rhythms. As a result, the child reads the situations
taking place in his environment through his own internal
activations (“Inward” focus). Inward subjects therefore use bodily
reactions primarily to read the environment as dangerous/

A highly distinctive feature of consciousness is the construction
of a unified sense of self, i.e. of a personal meaning. Within
cognitive theory, the post-rationalist approach has attempted to
understand the processes of individual meaning construction
[1,2,3]. The openness and plasticity of developmental pathways
underpin a predisposition to change, where learning can act by
remodeling, reconstructing, and redefining the neural texture
within a complex system whose fundamental characteristic is that
it has an own "organization" [4,5]. There exist “core organizing
processes” at the base of every psychological experience, be it available; basic emotions such as fear and sadness and their

physiological or pathological. Furthermore, the conceptualization control have a pivotal role in regulating the emotional life of
of “Personal Meaning Organization” (PMO) individuates “the Tnward subjects [9,10,11,12,13]. )

specific arrangement of personal meaning processes by which each
individual is provided with a sense of oneness and historical
continuity in the course of his/her lifespan” [1]. Among
behavioral patterns, the attachment relationship plays a key role
in the adaptation process and allows to modulate the intensity,
duration and frequency of emotional states, to orient sensory-

Functional neuroimaging (fMRI) studies have documented a
degree of interindividual variability in the neural networks of
emotion that characterize Inward/Outward subjects. Thus
"phobic-prone" individuals (an Inward dimension) engage the
amygdala to a greater extent than "eating-prone" subjects (an
Outward dimension) during perceptual processing of threatening
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stimuli [14] and recruit greater neuronal resources in the medial
prefrontal cortex (mPFC) during cognitive labeling of threatening
facial expressions [15]; moreover they demonstrated a greater
recruitment of the posterior insula, which is involved in internal
bodily and subjective feeling states [16].

In contrast, when care-giver behaviors and expressions are
perceived as being not thoroughly predictable, depending on
external requirements, expectations and rules which the child is as
yet unable to decipher, they are found to be more difficult to
decode. In these cases the child needs to read the environmental
signals, while emotional activations require him/her to use self-
evaluating cognitive schemata. In such conditions the subject’s self
develops, moving from a preliminary evaluation of environmental
messages that drive recognition of internal activations and self-
perception (“Outward” focus) [9,10,11,12,13].

Outward subjects learn to read information from their
significant environment to update their internal perceptions in
terms of acceptance/refusal, high/low agreeableness and self-
importance/insignificance [12], they thus build inner stability by
referring to the outside world and attempt to match their own
emotions with it [15].

Consequently an ability to cope with specific stress categories—
relating to physical danger or loneliness in the Inward PMO and
to semantic judgment and duty in the Outward PMO—is an
adaptive competence in both types of PMOs.

The main clinical features related to the Inward/Outward
experience focus are summarized in Table 1 [11]. Furthermore,
although the two PMO patterns can coexist and are more or less
evident in different subjects, one pattern prevails, at least where
specific categories of experience are concerned [13].

The attachment system has a well-known role in PMO
development and the fMRI data mentioned above suggest a
degree of interindividual variability in emotions processing;
nonetheless their possible genetic correlations have never been
investigated. In recent years the genetic basis of differences in
emotions processing and emotionality have also begun to be
explored [17].

Our group is interested in exploring the genetic basis of PMO
construction according to the post-rationalist approach; the
present work is part of a broader investigation addressing the
relationships between Inward and Outward PMO and the

5-HTTLPR and Personal Meaning Organization

serotoninergic system. In its framework we have already examined
the possible correlations between HTR2A gene single nucleotide
polymorphisms (SNPs) and the Inward/Outward PMO, but have
failed to find significant data [18,19]. In another study we applied
the most advanced bioinformatics tools to select human serotonin-
related HTR1A, HTR2A, HTR2C and SLC6A4 gene polymor-
phisms with a view to predicting which variations could give rise to
biological effects, for use in future association studies in psychiatry
and psychology [20,21].

The most frequently investigated candidate gene for emotion-
ality and personality traits is the 5-HTTLPR functional polymor-
phism in the promoter region of the SLC6A4 gene, which encodes
the serotonin transporter [22]. The polymorphism involves a short
(S) and a long (L) allelic variant that are characterized by a 44 bp
deletion or insertion, respectively [23]. Detailed examination of
the polymorphic region enabled Nakamura et al. to identify 10
sequence variants and to divide the allelic and S/L traditional
variants into four and six types, respectively [24]. However the
majority of transcriptional activity studies have been based on
PCR with agarose gel electrophoresis; these mnvestigations have
shown that the S variant is associated with decreased transcrip-
tional efficiency of the SERT promoter and reduced expression
and availability of serotonin transporter (5-HTT) protein
[22,23,24]. Initially the S allele was reported to be associated
with anxiety-related traits or neuroticism [25,26] and was thought
to play a causal role in the development of affective disorder
[27,28]; however, subsequent research has suggested that it has a
moderating role in the presence of environmental factors. A study
of genotype-environment interactions in depression [29] involving
a cohort of young men and women who had experienced multiple
recent environmental adversities found that the probability of a
major depressive episode and suicidality was much greater
(approximately double) among individuals homozygous for the S
allele than in those homozygous for the L allele. Although the
gene-environment hypothesis was supported by several subsequent
studies [30,31], two extensive meta-analyses [32,33] then failed to
demonstrate an association between the serotonin transporter
genotype, alone or combined with stressful life events, and an
elevated risk of depression. While McGuffin et al. [34] have
emphasized the methodological heterogeneity of the studies they
reviewed, a more recent meta-analysis [35] based on a different,

Table 1. Main clinical features of the Inward or Outward experience focus [11].

Main Clinical Features Inward Subjects

Outward Subjects

Perception of care-giver attitude (attachment)
dangerousness environmental

Stable patterns

dangerous, etc.)

Emotional activations
happiness)

Cognitive abilities

coping abilities)

Reciprocity construction

Environmental control

and abandonment on the other

Predictable and recursive, centred on the sureness/

Use of internal activations (i.e., fear, rage) to read
environment’s characteristics (i.e., if it is available,

Prevalence of basic feelings (fear, rage, sadness,

Pointed to practical and key aspects of life (evaluating
dangerous changes, help availability and accessible

Based on perception of physical distance from others
(i.e., their presence or absence, goodwill or hostility)

Adaptation ability in performing protection and
availability of others, on the one hand, and loneliness

Less predictable and changing, centred on environmental
requests or rules

Reading of external messages to realize internal adequacy
or normality (i.e., if one is normal or not, good or bad, keep
up with something or not, etc.)

Prevalence of emotional schemata (shame, blame, niceness,
etc.)

Pointed to other thoughts and expectations, social rules,
etc. (how to perform personal goals according to external
requests and internal criteria)

Based on perception of semantic significance of
environmental messages (i.e., as parameter of one’s own
personal attitude toward others or of intrinsic self value)

Adaptation ability in reaching approval and agreement, on
one hand, and focus certainties, good rules and values on
the other

doi:10.1371/journal.pone.0082192.t001
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more inclusive approach, supports the hypothesis that 5-HTTLPR
modulates the relationship between stress and depression. Current
theoretical evolutionary models suggest that the 5-HTTLPR
polymorphism might affect individual susceptibility to environ-
mental influences rather than represent a vulnerability gene or a
risk allele for the development of one or more psychiatric disorders
[36,37]. Indeed an increased attentional bias for threat stimuli
[38,39]; a greater reactivity of the amygdala to different stressors
[40,41,42,43,44]; and an increased reactivity to the emotional
stimuli of neural responses (amygdala, insula, anterior cingulate
and ventromedial cortex) in fear acquisition have been document-
ed among S-allele carriers [45]. Research into the relationship
between the 5-HTTLPR polymorphism and differences in the
neuroendocrine response to stress can provide information on the
susceptibility of S-allele carriers to environmental outcomes. Even
though awakening cortisol values were higher in S- than in L-allele
carriers [46,47], not all studies concluded that the former exhibit
increased cortisol reactivity [34,48,49,50,51,52,53], and some
stated the need for taking into consideration additional variables,
particularly gender [48,49,54,55], age [56], and other allelic
variants [57]. Such greater vulnerability to external events may on
the one hand underpin the increased stress reactivity of S-allele
carriers, but on the other hand it may enhance their ability to
grasp opportunities and to avoid potentially harmful interactions
[58].

Although the results of genotype/personality studies are difficult
to interpret, several papers suggest that the 5>-HTTLPR genotype
plays a role in susceptibility to environmental influences,
contributing to a different response or resilience to stress.

This study seeks a relationship between 5-HTTLPR alleles and/
or genotypes and the Inward/Outward PMO; in particular, it
investigates whether individual ways of perceiving care-giver
attitudes, which may involve different but consistent ways of
experiencing events, may result from a predisposition.

Materials and Methods

Participants

We studied 124 young adult healthy Italians (mean age
35%10.8, 63 females and 58 males) without an Axis I diagnosis
as evaluated with the Structured Clinical Interview for Diagnostic
and Statistical Manual of Mental Disorders IV. Volunteers were
recruited by advertising the study on the notice boards of the
Polytechnic University of Marche (UPM) Medical School and the
Health Service offices of Ancona.

The study was approved by the UPM Research Ethics
Committee. All subjects gave their written informed consent to
participate and authorized processing of their personal data in line
with the relevant Italian regulations (Legislative Decree no. 196,

30 June 2003).

Post-rationalist assessments

Participants’ PMOs were assessed using three tools: a semi-
structured post-rationalist clinical interview; the “Mini Question-
naire of Personal Organization” (MQPO), a 20-item self-rating
questionnaire; and the “Post-Rationalist Projective Reactive™ test
(PRPR), which is the first post-rationalist projective instrument.

The clinical interview investigated the subjective manner in
which each participant self-referred experience in at least two
episodes involving anger and fear [14] that he deemed meaningful.
Using the slow-motion (“‘moviola”) setting proposed by Guidano,
participants were asked to recall episodes of their life and then to
focus on a significant scene. They were also required to focus on
the difference between “immediate experiencing” (“what” hap-
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pens and “how” it happens) and “explanations” (“‘why’’ something
happens) before, during and after the significant scene [11]. To do
this they were asked to focus on the “how”, which "has to do with
the subjective experiencing, both in terms of how it is made up,
that is, its ingredients (e.g., ongoing patterns of flowing imagery;
multifaceted, opposing feelings; the felt sense of self) and in terms
of how it comes about, that is, what perception of events or
circumstances brought it on” [2]. Participants were diagnosed for
Inward/Outward PMO independently and blindly by two trained
psychotherapists (B.N., E.A.) from the Psychiatric Unit the UPM
Neuroscience Department.

Within the Inward and Outward general categories of identity
construction the Post-rationalist approach posits four personality
styles: "controller" (or "phobic" in Guidano’s framework) and
"detached" (or "depressive" in Guidano’s framework) in the
Inward group and "contextualized" (or ‘“Psychogenic Eating
Disorders” in Guidano’s framework) and "principle-oriented"(or
“Obsessive” in Guidano’s framework) in the Outward group.

The self-report MQPO questionnaire [59] assigns participants
to one of the two Inward (controller and detached) or one of the
two Outward (contextualized and principle-oriented) PMOs based
on the prevalence of one of the four PMO scales, whose score had
to be at least 10% higher than the scores on the other scales.

The PRPR projective test [11] has been designed as a projective
tool and envisages administration of 20 stimulus tables to each
participant individually. It is based on the story-building technique
and involves the description of subjective elements and meanings
to assign participants to one of the two Inward or the two Outward
PMO:s. For each of the 20 stories the examiner gives points on
three scales: Emotions, Reciprocity, and Intensity of Availability
(hereinafter referred to as Intensity). The dichotomic Inward/
Outward classification is based on scores on the Emotions and the
Reciprocity scales; in particular, the Outward profile is charac-
terized by a predominance of 3 scores (the maximum score) on the
Emotions and Reciprocity scales, whereas the Inward profile is
characterized by a predominance of 1 scores (the lowest score) on
the Emotions and Reciprocity scales.

Participants were assigned to the Inward or the Outward group
if the separate clinical evaluations of the two psychotherapists and
both tests agreed on the prevalence of an Inward or an Outward
PMO.

Genotyping

Genomic DNA was extracted from buccal swabs with DNA
IQ'™ Reference Sample Kit 16 on the automated Maxwell'™ 16
Instrument (Promega Corporation, Madison, WI, USA). The 5-
HTTLPR polymorphism was genotyped by PCR [60] followed by
a capillary electrophoresis discrimination assay in a 3130 Genetic
Analyzer (Life Technologies, Van Allen Way Carlsbad, CA, USA).
The S- and L-allele call (Figure 1) was automatically assigned by
GeneMapper ID software v3.2.1 (Life Technologies, Van Allen
Way Carlsbad, CA, USA).

Statistical analysis

Hardy-Weinberg Equilibrium (HWE) was tested for the
genotype frequency distribution of the 5>-HTTLPR polymorphism
in the whole population and separately in each Inward and
Outward group using the exact test in the PowerMarker 3.25
program [61]. Associations between alleles, genotypes and
phenotypes were tested by comparing allele and genotype
frequency distributions within the Inward and the Outward group
by the %2 test and an exact test implemented in the PowerMarker
3.25 program.
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Figure 1. Electropherogram of the 5-HTTLPR polymorphism typed by capillary electrophoresis in four different samples. From top to
bottom: L-allele homozygosity; S/L heterozygosity; L-allele heterozygosity and intermediate form; S-allele homozygosity.

doi:10.1371/journal.pone.0082192.g001

The genotypic data were also analyzed based on two genetic
models: the dominant inheritance model hypothesized that
carrying the S allele increased the probability of developing an
Outward PMO; the recessive inheritance model assumed that two
copies of S are required to increase the probability to develop an
Outward PMO. The first model involved pooling of SL and SS
genotypes, the second involved pooling of SL and LL genotypes.
The %2 test and the exact test were applied and odds ratios (ORs)
with 95% confidence intervals (95% CI) computed to assess the
probability, conferred by each allele/genotype, of developing each
PMO.

Differences in gender and age between the Inward and
Outward PMO groups were analyzed with Student’s t test and
the 2 test.

The serotoninergic system is held to act differently in men and
women [62]. Although several studies have suggested gender
differences in the interactions between the serotonin transporter
gene polymorphism (5-HTTLPR) and stressful life events, and
different effects on some behaviors [63,64,65], the topic is still
controversial [66]. To avoid potential confounding effects due to
gender differences between the Inward and Outward group
logistic regression analysis, applied to estimate the effect of the 5-
HTTLPR polymorphism on PMO, was adjusted for this
demographic covariate. The analysis was performed using the
PASW 17.0 program with the Inward or Outward PMO as the
dependent variable and gender, alleles or genotypes as the
independent variables.

For allele data, only the information regarding the minor S
allele was entered into the regression model (Model 1: allelewise
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analysis), and was coded respectively as 1 (minor allele homozy-
gosity, S/S); 0.5 (heterozygosity, S/L), or 0 (major allele
homozygosity, L/L). In the genotype regression model two modes
of inheritance were tested, Model 2 (genotype-wise recessive
analysis) and Model 3 (genotype-wise dominant analysis). For
recessive inheritance genotypes were coded as 1 (S/S) or 0 (S/
L+L/L); for dominant inheritance they were coded as 1 (S/L+S/
S) or 0 (L/L). In the regression analyses gender was the sole
categorical variable.

The significance level o of all tests was 5% (p=0.05). However,
to avoid false-positive association signals, the significance level of
the tests was corrected for multiple comparisons by applying a
Bonferroni correction to four different comparisons: allelic,
genotypic, recessive and dominant model (p=0.05/4=10.0125).

Finally, a power analysis using the Episheet spreadsheet (http://
www.us.oup.com/us/companion.websites/ 0195135547/ downloads/)
was carried out for the recessive model in the Inward and Outward
group to establish the power of the study to detect associations.

Results

Of the 124 volunteers, 52 were classified as having an Inward
and 72 as having an Outward PMO. Concordance between the
results of the two tests and between the two psychotherapists was
100%. The mean age of the Inward PMO group was 36.3+12.6
years and the mean age of the Outward PMO group was
34.1%29.3 years (p=0.288, Student’s t-test). Males were 56% of
Inwards and 42.3% of Outwards (p=0.136, %2 test).
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5-HTTLPR polymorphism analysis by capillary electrophoresis
showed the S allele and/or the L allele in all participants but one.
This individual had an intermediate allele ca. 20 bp shorter than
the L allele (Figure 1) that was not included in the statistical
analysis.

The genotype frequency distributions of the S and L polymor-
phisms were in HWE in the whole population (p = 1) as well as in
Inward and in Outward subjects (p =0.378 and p=0.621).

The allele and genotype frequencies of the 5-HTTLPR
polymorphism are listed in Table 2. Allele frequencies were
significantly different (p=0.036, %2 test; p=0.026; exact test) in
Inwards vs. Outwards, whereas genotype frequencies were not
significantly different (p=0.056, %2 test; p=0.059, exact test).

As regards the analysis of 5-HTTLPR genotypes based on
inheritance models (Table 3), the dominant inheritance model
failed to highlight significant differences between the Inward and
the Outward PMO genotype (p=0.246, %2 test; p=0.168, exact
test; OR=0.63, CI (95%)=0.293-1.372), whereas significant
differences were found using the recessive inheritance model
(p=0.0178, %2 test; p=0.0143, exact test; OR=3.43, CI
(95%) = 1.188-9.925).

Differences in age or gender between the Inward and the
Outward PMO group were not significant ($=0.05). Nevertheless
logistic regression analysis, performed to establish whether the
association found between the 5-HTTLPR polymorphism and
PMO was attributable to differences in gender, showed that the S
allele and S/S genotypes remained associated with PMO when
gender was included (Table 4). Specifically, the minor S allele
emerged as a risk factor for developing an Outward PMO
(B=1.243, p=10.026) and the S/S genotype as a risk factor for
developing an Outward PMO through a recessive mode of
inheritance (B=1.184, p=0.030).

No differences remained significant after correction for multiple
testing, even though values for the recessive inheritance model
(»p=0.0178, %2 test; p=0.0143, exact test) slightly exceeded
$=0.0125.

Discussion

In this study we examined the relationship between PMO
construction according to the post-rationalist approach and a
functional polymorphism in the promoter region of the serotonin
transporter (5-HTTLPR). We found evidence of interactions

Table 2. Comparisons of genotype and allele frequency
distributions of the 5-HTTLPR polymorphism in the Inward
and Outward PMO group.

Inward Outward

subjects subjects
Genotypes x> Exact
or alleles

N f N f p-value p-value
S/S 5 0.09% 19 0.268
S/L 28 0538 33 0465  0.056 0.059
LL 19 0365 19 0.268
S 38 0365 71 05 0.036 0.026
L 66 0635 71 0.5
doi:10.1371/journal.pone.0082192.t002
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Table 3. Comparisons of genotype frequency distributions of
5-HTTLPR polymorphism between Inward and Outward PMO
groups assuming different genetic models.

Inward  Outward ¥? Exact OR  Cl (95%)
subjects  subjects
p-value  p-value

Recessive model
S/S 5 19 0.018 0.014 3.434 1.189-9.926
S/L+L/L 47 52
Dominant model
S/S+S/L 33 52 0.246 0.168 0.635 0.293-1.372
L/L 19 19

doi:10.1371/journal.pone.0082192.t003

Table 4. Logistic regression analysis of the 5-HTTLPR
polymorphism in Inward and Outward PMO subjects.
Outward subjects vs Inward subjects

B P-value
Model 1: allele-wise analysis
Alleles 1.243 0.026
Gender (F) 0.541 0.157
Model 2: genotype-wise recessive
analysis
Genotypes 1.184 0.030
Gender (F) 0.494 0.196
Model 3: genotype-wise dominant
analysis
Genotype 0.602 0.137
Gender (F) 0.557 0.140
doi:10.1371/journal.pone.0082192.t004

between the Inward/Outward PMO and the polymorphism, and
show that such interactions are related to the greater frequency of
the minor S allele and of the S/S homozygote found in Outward
compared with Inward subjects (Tables 2 and 3). The difference in
frequency was confirmed by logistic regression analysis, suggesting
that bearing the minor S allele could increase the likelihood of
developing an Outward PMO. There was no relationship with
gender.

Comparison of genotype frequency between Inward and
Outward subjects showed differences that were not significant.
The biallelic nature of a genetic locus entails choosing between a
dominant and a recessive genetic model. In the absence of data for
either model [31,67] we analyzed both, and found an association
between Inward/Outward PMO and the 5-HTTLPR polymor-
phism solely with the recessive model. This finding was confirmed
by logistic regression analysis, which showed that the S/S
genotype increases the likelihood of developing the Outward
PMO via a recessive mode of action. Although correction for
multiple testing using the Bonferroni method did yield significant
values, they were only slightly above significance for the recessive
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model. The present data do not therefore support a genetic basis
for PMO development; nevertheless they do suggest the tendency
for the short 5-HTTLPR allele to predispose to Outward PMO
development.

As mentioned earlier, Outward subjects are prone to perceiving
care-giver attitude (attachment) as being changeable, less predict-
able and depending on environmental demands or rules. They
read external messages to achieve internal adequacy or normality;
they are highly aware of their surroundings and of social signals,
because the preliminary cognitive self-evaluation is essential to
perceive emotions; they are also particularly vulnerable to negative
judgments and social disconfirmation, which may induce a
different perception of themselves as well as avoidant behaviors
precisely in order to avoid negative outcomes [1,2,10,11,12,13].
According to multiple lines of evidence S-allele carriers also show
strong emotional arousal and increased sensitivity to environmen-
tal stimuli [31,32,66]. Furthermore, consistent with the differential
susceptibility hypothesis, S/S individuals are particularly sensitive
or vulnerable to both negative and positive environmental
conditions [37,38,68]. It has been suggested that hyperactivity of
prefrontal cortical regions and the amygdala may heighten
hypervigilance in S-allele carriers [58] ensuring, under stable
conditions, enhanced associative learning, cognition and social
conformity. In other words, the neural circuits engaged in
processing stimuli that have affective significance may be sensitized
in S-allele carriers, resulting in a greater reactivity to environ-
mental stimuli that in turn leads to negative outcomes in adversity
and to potential gains in favorable environmental conditions.
Some studies have shown that the attention of these individuals is
elicited more by negative than by positive stimuli; however, to date
the S-allele might be considered as a genetic plasticity factor in
relation both to negative and positive life events
[58,69,70,71,72,81]. Outward subjects also seem to share with
S-allele carriers several positive personality traits resulting from
increased sensitivity to rewarding and motivating stimuli, like
greater communication skills and creativity; moral judgment [73];
a greater ability to base their behavior on integration of
information, e.g. in financial decisions [74]; greater social
conformity through a strong inhibitory control and, of course,
greater adaptability to environmental changes [58]. Therefore, the
increased emotional reactivity may confer an evolutionary
advantage when the environment provides social support, and
seizing of opportunities and avoidance of potentially harmful
interactions may facilitate social success [58]. On the other hand
the S allele may correlate with greater reactivity to stressful life
events [34]; moreover it is well established that particular
environmental factors can predict adverse behavioral outcomes
such as depression, eating disorder and post-traumatic stress
disorder [31,32,35,75,76,77,78,79,80]. However, individuals ho-
mozygous for the S allele are more likely to develop psychiatric
symptoms when exposed to stressful life events, but least likely to
do so when exposed to positive or neutral life events [81,82,83,84],
thus further confirming the role of the short allele as a factor
heightening susceptibility to environmental factors [36,37].

In particular, S-allele carriers show higher reactivity to
psychosocial stress [63,85,86,87], and clinical evidence indicates
that Outward subjects exhibit a heightened sensitivity to psycho-
social stress [11,12]. The quality of attachment seems to have a key
role in amplifying or counterbalancing the tendency to read
external messages conferred by the genotype [88,89,90]. Accord-
ing to a novel view of the adaptive meaning of the different
personality styles [11], the increased reactivity to environmental
stimuli of Outward subjects might improve coping with stress, as
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also evidenced by the greater stress resilience of S-allele carriers
[91].

In addition, in Outward subjects emotional activations require
recourse to self-evaluation cognitive schemata (i.e., guilt, sense of
self-inadequacy, shame, pride, and fulfillment), which may only
partially overlap and/or be shared with some personality traits
(such as harm avoidance) that have been studied in relation to the
S allele; however the findings of these investigations are
controversial [92,93]. In this regard, Mazzola et al. [16] found
significant differences between Inward ("phobic-prone") subjects
and Outward ("eating-prone") individuals on "Perspective Taking"
(PT), a subtest of the Interpersonal Reactivity Index that measures
the tendency to adopt the psychological point of view of others in
everyday life, and on "Awareness of Bodily Processes", a subtest of
the Body Perception Questionnaire. Outward subjects had higher
PT scores compared with Inwards, whereas the Inward group was
more likely to be aware of bodily processes than Outward subjects.
Although the same study did not find significant differences
between the Inward and Outward group on other personality
aspects investigated by the NEO Five Factor Inventory and the
Temperament and Character Inventory, the issue deserves further
study and a larger sample size.

A possible limitation of our study is the small sample size, which
may have influenced the power of the association analysis. For this
reason we carried out a power analysis for the recessive model in
the Inward and Outward group. Since the SS genotype displayed
an odds ratio (OR) of 3.434 and a power of 0.93, the study does
have sufficient statistical power. Another study limitations is a
possible selection bias, since participants responded to a call posted
on the notice boards of the UPM and of Ancona Health Services.
Moreover, we did not address the A>G single-nucleotide
polymorphism (SNP; rs25531), which might make L allele function
similar to the S allele in presence of G rather than A. Even though
a pilot study of our sample showed that this SNP was not
polymorphic (unpublished data), 5>-HTTLPR analysis should be
revised by genotyping with a more expansive allele subdivision.

Moreover, we did not address the possible correlation between
5-HTTLPR and the PMO sub-phenotypes. For this reason, a
relationship between this polymorphism and one or more PMO
features cannot be ruled out.

Of course, personality development is a complex process that is
difficult to investigate: many other polymorphisms should be
examined, especially in the serotoninergic system, to identify
further biological differences in emotional activation between
Inward and Outward subjects.

In conclusion, this is one of the first studies supporting a putative
genetic basis for interindividual differences in the development of
Personal Meaning Organization. Specifically, our data suggest that
bearing the S allele and S/S genotypes increases the likelihood of
developing an Outward PMO; therefore even though our values
only slightly exceed significance after correction for multiple
testing, they do suggest that the S and S/S carriers (using the
recessive inheritance model) will tend to be Outward subjects.

Further research is required to elucidate how attachment
processes have not only a learned basis, but are also driven by
behavioral genetic patterns. Our findings show how the connec-
tions between genetic and psychological approaches - not only
“rationalist”, but also “‘post-rationalist” - can provide new working
hypotheses to investigate personality style.

Author Contributions

Conceived and designed the experiments: BN AM. Performed the
experiments: CT AM. Analyzed the data: CT EA. Contributed
reagents/materials/analysis tools: CB AT. Wrote the paper: CT° AM.

December 2013 | Volume 8 | Issue 12 | e82192



References

. Guidano VF (1987) Complexity of the self. New York: Guilford.
. Guidano VF (1991) The Self in process: toward a post-rationalist cognitive

therapy. New York: Guilford.

. Guidano VF, Liotti G (1984) Cognitive Processes and Emotional Disorders. New

York: Guilford.

. Marcus G (2004) The bird of the Mind. New York: Basic Books.
. Le Doux J (2002) Synaptic Self: How our Brains Become Who We Are. New

York: Viking Penguin.

6. Bowlby J (1982) Attachment and Loss: Attachment. New York: Basic Books.

26.

27.

28.

29.

. Fonagy P, Target M (1977) Attachment and reflective function: their role in Self

organitation. Developmental Psychopathology 9: 679-700.

. Crittenden PM (1992) Quality of attachment in the preschool years. Review of

Psychopathology 4: 209-241.

. Arciero G, Guidano V (2000) Experience, explanation and the quest for

coherence. In: Neimeyer RA, Raskin JD, eds. Constructions of disorder.
Washington DC; American psychological Association. pp 91-118.

. Arciero G, Gaetano P, Maselli P, Gentili N (2004) Identity, personality and

emotional regulation. In: Freeman A, Mahony M]J, Devito P, Martin D, eds.
Cognition and psychoterapy, 2nd ed. New York: Springer Publisher Company.
pp261-272.

. Nardi B, Arimatea E, Vernice M, Bellantuono C (2012) How subjectivity can be

investigated in the post-rationalist cognitive approach: clinical and psychodiag-
nostic tools. International Journal of Psychological Studies 4(2): 174-187.

. Nardi B (2010) Guidelines on the construction of a post-rationalist therapeutic

approach. European Psychotherapy 9: 57-67.

. Nardi B, Bellantuono C (2008) A new adaptive and evolutionary conceptual-

ization of the Personal Meaning Organization (PMO). European Psychotherapy
8: 5-16.

. Bertolino A, Arciero G, Rubino V, Latorre V, De Candia M, et al. (2005)

Variation of the human amygdala response during threading stimuli as a
function of 5’'HTTLPR genotype and personality style. Biol Psychiatry 57:
1517-1525.

. Rubino V, Blasi G, Latorre V, Fazio L, d’Errico I, et al. (2007) Activity in medial

prefrontal cortex during threatening stimuli as a function of personality style.
Brain Res Bull 74: 250-257.

. Mazzola V, Latorre V, Petito A, Gentili N, Fazio L, et al. (2010) Affective

response to a loved one’s pain: insula activity as a function of individual

differences. PLoS One 16;5(12):¢15268.

. Bevilacqua L, Goldman D (2011) Genetics of emotion. Trends Cogn Sci 15:

401-408.

. Nardi B, Piva F, Turchi C, Giulietti M, Castellucci G, et al. (2012) HTR2A gene

polymorphisms and Inward and Outward Personal Meaning Organizations.
Acta Neuropsychiatrica 24: 336-343.

. Nardi B, Turchi C, Piva F, Giulietti M, Castellucci G, et al. (2011) Searching for

a relationship between the serotonin receptor 2A gene variations and the
development of Inward and Outward Personal Meaning Organizations.
Psychiatric Genetics 21(5): 269-270.

. Piva I, Giulietti M, Nardi B, Bellantuono C, Principato G (2010) An improved

in silico selection of phenotype affecting polymorphisms in SLC6A4, HTRIA
and HTR2A genes. Human Psychopharmacology 25(2): 153-161.

. Piva F, Giulieti M, Baldelli L, Nardi B, Bellantuono C, et al. (2011)

Bioinformatic analyses to select phenotype affecting polymorphisms in HTR2C
gene. Human Psychopharmacology 26(6):365-72. Epub 2011 Jun 30.

. Heils A, Teufel A, Petri S, Stober G, Riederer P, et al. (1996) Allelic variation of

human serotonin transporter gene expression. J Neurochem 66: 2621-2624.

. Lesch KP, Balling U, Gross J, Strauss K, Wolozin BL, et al. (1994) Organization

of the human serotonin transporter gene. J Neural Transm Gen Sect 95(2):157—

62.

. Nakamura M, Ueno S, Sano A, Tanabe H (2000) The human serotonin

transporter gene linked polymorphism (5-HTTLPR) shows ten novel allelic
variants. Mol Psychiatry 5(1):32-8.

. Lesch KP, Bengel D, Heils A, Sabol SZ, Greenberg BD, et al. (1996) Association

of anxiety-related traits with a polymorphism in the serotonin transporter gene
regulatory region. Science 274: 1527-1531.

Minelli A, Bonvicini C, Scassellati C, Sartori R, Gennarelli M (2011) The
influence of psychiatric screening in healthy populations selection: a new study
and meta-analysis of functional 5-HTTLPR and rs25531 polymorphisms and
anxiety-related personality traits. BMC Psychiatry 31;11:50.

Collier DA, Stober G, Li T, Heils A, Catalano M, et al. (1996) A novel
functional polymorphism within the promoter of the serotonin transporter gene:
possible role in susceptibility to affective disorders. Mol Psychiatry 1(6):453-60.
Lasky-Su JA, Faraone SV, Glatt SJ, Tsuang MT (2005) Meta-analysis of the
association between two polymorphisms in the serotonin transporter gene and
affective disorders. Am J Med Genet B Neuropsychiatr Genet 5;133B(1):110-5.
Caspi A, Sugden K, Moffitt TE, Taylor A, Craig IW, et al. (2003) Influence of
life stress on depression: moderation by a polymorphism in the 5-HTT gene.

Science 301: 386-389.

. Uher R, McGuffin P (2008) The moderation by the serotonin transporter gene

of environmental adversity in the aetiology of mental illness: review and
methodological analysis. Molecular Psychiatry 13: 131-146.

PLOS ONE | www.plosone.org

31

32.

33.

34.

36.

37.

38.

39.

40.

41.

42.

43.

44.

46.

47.

48.

49.

50.

51.

53.

54.

56.

5-HTTLPR and Personal Meaning Organization

Caspi A, Hariri AR, Holmes A, Uher R, Moffitt TE (2010) Genetic sensitivity to
the environment: the case of the serotonin transporter gene and its implications
for studying complex diseases and traits. Am J Psychiatry 167(5):509-27.
Risch (2009) Interaction Between the Serotonin Transporter Gene (5-
HTTLPR), Stressful Life Events, and Risk of Depression: A Meta-analysis.
Journal of the American Medical Association 302: 492—492.

Munafo MR, Durrant C, Lewis G, Flint J (2009) Gene X environment
interactions at the serotonin transporter locus. Biological Psychiatry 65: 211—
219.

McGuffin P, Alsabban S, Uher R (2011) The truth about genetic variation in the
serotonin transporter gene and response to stress and medication. Br J Psychiatry
198(6):424—7.

. Karg K, Burmeister M, Shedden K, Sen S (2011) The Serotonin Transporter

Promoter Variant (5-HTTLPR), Stress, and Depression Meta-analysis Revisited:
Evidence of Genetic Moderation. Arch Gen Psychiatry 68: 444-454.

Ellis B], Boyce WT, Belsky J, Bakermans-Kranenburg MJ, van Ijzendoorn MH
(2011) Differential susceptibility to the environment: an evolutionary-neurode-
velopmental theory. Development and Psychopathology 23: 7-28.

Belsky J, Jonassaint C, Pluess M, Stanton M, Brummett B, et al. (2009)
Vulnerability genes or plasticity genes? Molecular Psychiatry 14: 746-754.
Beevers CG, Ellis AJ, Wells TT, McGeary JE (2010) Serotonin transporter gene
promoter region polymorphism and selective processing of emotional images.
Biological Psychology 83: 260-265.

Fox E, Zougkou K, Ridgewell A, Garner K (2011) The serotonin transporter
gene alters sensitivity to attention bias modification: evidence for a plasticity
gene. Biological Psychiatry 70: 1049-1054.

Hariri AR, Drabant EM, Munoz KE, Kolachana BS, Mattay VS, et al. (2005) A
susceptibility gene for affective disorders and the response of the human
amygdala. Arch Gen Psychiatry 62(2):146-52.

Munafo MR, Brown SM, Hariri AR (2008) Serotonin transporter (5-HTTLPR)
genotype and amygdala activation: a meta-analysis. Biol Psychiatry 2008 May
1;63(9):852-7.

Frodl T, Reinhold E, Koutsouleris N, Donohoe G, Bondy B, et al. (2010)
Childhood stress, serotonin transporter gene and brain structures in major
depression. Neuropsychopharmacology 35(6):1383-90.

Kobiella A, Reimold M, Ulshosfer DE, Ikonomidou VN, Vollmert C, et al.
(2011) How the serotonin transporter 5-HTTLPR polymorphism influences
amygdala function: the roles of in vivo serotonin transporter expression and
amygdala structure. Transl Psychiatry 30;1:e37.

Hermann A, Kipper Y, Schmitz A, Walter B, Vaitl D, et al. (2012) Functional
gene polymorphisms in the serotonin system and traumatic life events modulate
the neural basis of fear acquisition and extinction. PLoS One 7(9):¢44352.

. Owens M, Goodyer IM, Wilkinson P, Bhardwaj A, Abbott R, et al. (2012) 5-

HTTLPR and early childhood adversities moderate cognitive and emotional
processing in adolescence. PLoS One 7(11):e48482.

Frokjaer VG, Erritzoe D, Holst KK, Jensen PS, Rasmussen PM, et al. (2012)
Prefrontal serotonin transporter availability is positively associated with the
cortisol awakening response. Eur Neuropsychopharmacol. [Epub ahead of
print].

Chen MC, Joormann J, Hallmayer J, Gotlib IH (2009) Serotonin transporter
polymorphism predicts waking cortisol in young girls. Psychoneuroendocrinol-
ogy 34(5):681-6.

Alexander N, Klucken T, Koppe G, Osinsky R, Walter B, et al. (2012)
Interaction of the serotonin transporter-linked polymorphic region and
environmental adversity: increased amygdala-hypothalamus connectivity as a
potential mechanism linking neural and endocrine hyperreactivity. Biol
Psychiatry 1;72(1):49-56.

Wiist S, Kumsta R, Treutlein J, Frank J, Entringer S, et al. (2009) Sex-specific
association between the 5-HTT gene-linked polymorphic region and basal
cortisol secretion. Psychoneuroendocrinology 34(7):972-82.

Mueller A, Brocke B, Fries E, Lesch KP, Kirschbaum C (2010) The role of the
serotonin transporter polymorphism for the endocrine stress response in
newborns. Psychoneuroendocrinology 35(2):289-96.

Mueller A, Strahler J, Armbruster D, Lesch KP, Brocke B,et al. (2012) Genetic
contributions to acute autonomic stress responsiveness in children.

Int J Psychophysiol 83(3):302-8.

. Frigerio A, Ceppi E, Rusconi M, Giorda R, Raggi ME, et al. (2009) The role

played by the interaction between genetic factors and attachment in the stress
response in infancy. J Child Psychol Psychiatry 50(12):1513-22.

Verschoor E, Markus CR (2012) Physiological and affective reactivity to a 35%
CO, inhalation challenge in individuals differing in the 5-HTTLPR genotype
and trait neuroticism. Eur Neuropsychopharmacol 22(8):546-54.

Josephs RA, Telch MJ, Hixon JG, Evans JJ, Lee H, et al. (2012) Genetic and
hormonal sensitivity to threat: testing a serotonin transporter genotype X
testosterone interaction. Psychoneuroendocrinology 37(6):752-61.

Gotlib IH, Joormann J, Minor KL, Hallmayer J (2008) HPA axis reactivity: a
mechanism underlying the associations among 5-HTTLPR, stress, and
depression. Biol Psychiatry 63(9):847-51.

O’Hara R, Marcus P, Thompson WK, Flournoy J, Vahia I, et al. (2012) 5-
HTTLPR short allele, resilience, and successful aging in older adults.
Am ] Geriatr Psychiatry 20(5):452-6.

December 2013 | Volume 8 | Issue 12 | €82192



57.

58.

59.

60.

61.

62.

63.

64.

66.

67.

68.

69.

70.

71.

72.

73.

Dougherty LR, Klein DN, Congdon E, Canli T, Hayden EP (2010) Interaction
between 5-HTTLPR and BDNF Val66Met polymorphisms on HPA axis
reactivity in preschoolers. Biol Psychol 83(2):93-100.

Homberg JR, Lesch KP (2011) Looking on the bright side of serotonin
transporter gene variation. Biol Psychiatry 15;69(6):513-9.

Nardi B, Arimatea E, Giovagnoli S, Blasi S, Bellantuono C, et al. (2012) The
Mini Questionnaire of Personal Organization (MQPO): preliminary validation
of a new post-rationalist personality questionnaire. Clinical Psychology and
Psychotherap 19; 78-90.

Smeraldi E, Serretti A, Artioli P, Lorenzi C, Catalano M (2006) Serotonin
transporter gene-linked polymorphic region: possible pharmacogenetic implica-
tions of rare variants. Psychiatr Genet 16(4):153-8.

Liu K, Muse SV (2005) PowerMarker: an integrated analysis environment for
genetic marker analysis. Bioinformatics 21: 2128-2129.

Nishikawa S, Nishitani S, Fujisawa TX, Noborimoto I, Kitahara T, et al. (2012)
Perceived parental rejection mediates the influence of serotonin transporter gene
(5-HTTLPR) polymorphisms on impulsivity in Japanese adults. PLoS One
7(10):e47608.

Sjoberg RL, Nilsson KW, Nordquist N, Ohrvik J, Leppert J, et al. (2006)
Development of depression: sex and the interaction between environment and a
promoter polymorphism of the serotonin transporter gene. Int J Neuropsycho-
pharmacol 9(4):443-9. Epub 2005 Sep 15.

Priess-Groben HA, Hyde JS (2013) 5-HTTLPR X Stress in Adolescent
Depression: Moderation by MAOA and Gender. J Abnorm Child Psychol
41(2):281-94.

. Brummett BH, Muller CL, Collins AL, Boyle SH, Kuhn CM, et al. (2008) 5-

HTTLPR and gender moderate changes in negative affect responses to
tryptophan infusion. Behav Genet 38(5):476-83.

Petersen IT, Bates JE, Goodnight JA, Dodge KA, Lansford JE, et al. (2012)
Interaction between serotonin transporter polymorphism (5-HTTLPR) and
stressful life events in adolescents’ trajectories of anxious/depressed symptoms.
Dev Psychol 48(5):1463-75.

Uher R, Caspi A, Houts R, Sugden K, Williams B, et al. (2011) Serotonin
transporter gene moderates childhood maltreatment’s effects on persistent but
not single-episode depression: replications and implications for resolving
inconsistent results. J Affect Disord 135(1-3):56-65.

Beevers CG, Marti CN, Lee HJ, Stote DL, Ferrell RE, et al. (2011) Associations
between serotonin transporter gene promoter region (5-HTTLPR) polymor-
phism and gaze bias for emotional information. J Abnorm Psychol 120(1):187—
97.

Nederhof E, Bouma EM, Riese H, Laceulle OM, Ormel J, et al. (2010) Evidence
for plasticity genotypes in a gene-gene-environment interaction: the TRAILS
study. Genes Brain Behav 9(8):968-73.

Kuepper Y, Wielpuetz C, Alexander N, Mueller E, Grant P, et al. (2012) 5-
HTTLPR S-allele: a genetic plasticity factor regarding the effects of life events
on personality? Genes Brain Behav 11(6):643-50.

Belsky J, Pluess M (2009) Beyond diathesis stress: differential susceptibility to
environmental influences. Psychol Bull 135(6):885-908. Review.

Pluess M, Belsky J (2013) Vantage sensitivity: individual differences in response
to positive experiences. Psychol Bull 139(4):901-16.

Marsh AA, Crowe SL, Yu HH, Gorodetsky EK, Goldman D, et al. (2011)
Serotonin transporter genotype (5-HTTLPR) predicts utilitarian moral judg-
ments. PLoS One 6(10):¢25148.

. Kuhnen CM, Samanez-Larkin GR, Knutson B (2013) Serotonergic genotypes,

neuroticism, and financial choices. PLoS One 8(1):e54632.

. Wermter AK, Laucht M, Schimmelmann BG, Banaschweski T, Sonuga-Barke

EJ, et el. (2010) From nature versus nurture, via nature and nurture, to gene x
environment interaction in mental disorders. Eur Child Adolesc Psychiatry

19(3):199-210.

PLOS ONE | www.plosone.org

76.

77.

78.

79.

80.

81.

82.

83.

84.

86.

87.

88.

89.

90.

91.

92.

93.

5-HTTLPR and Personal Meaning Organization

Fergusson DM, Horwood 1], Miller AL, Kennedy MA (2011) Life stress, 5-
HTTLPR and mental disorder: findings from a 30-year longitudinal study.
Br J Psychiatry 198(2):129-35.

Klein AM, Glaesmer H (2012) Genetics, gene-environment-interactions and
epigenetics in the development of depressive disorders. Psychother Psychosom
Med Psychol 62(3-4):95-101.

Stoltenberg SF, Anderson C, Nag P, Anagnopoulos C (2012) Association
between the serotonin transporter triallelic genotype and eating problems is
moderated by the experience of childhood trauma in women. Int J Eat Disord
45(4):492-500.

Akkermann K, Kaasik K, Kiive E, Nordquist N, Oreland L, et al. (2012) The
impact of adverse life events and the serotonin transporter gene promoter
polymorphism on the development of eating disorder symptoms. J Psychiatr Res
46(1):38-43.

Wang Z, Baker DG, Harrer J, Hamner M, Price M, et al. (2011) The
relationship between combat-related posttraumatic stress disorder and the 5-
HTTLPR/rs25531 polymorphism. Depress Anxiety 28(12):1067-73.

Koenen KC, Amstadter AB, Nugent NR (2009) Gene-environment interaction
in posttraumatic stress disorder: an update. J Trauma Stress 22(5):416-26.
Pluess M, Belsky J, Way BM, Taylor SE (2010) 5-HTTLPR moderates effects of
current life events on neuroticism: differential susceptibility to environmental
influences. Prog Neuropsychopharmacol Biol Psychiatry 16;34(6):1070—4.
Zannas AS, McQuoid DR, Steffens DC, Chrousos GP, Taylor WD (2012)
Stressful life events, perceived stress, and 12-month course of geriatric
depression: direct effects and moderation by the 5-HTTLPR and COMT
Vall58Met polymorphisms. Stress 15(4):425-34.

Kaufman J, Yang BZ, Douglas-Palumberi H, Houshyar S, Lipschitz D, et al.
(2004) Social supports and serotonin transporter gene moderate depression in
maltreated children. Proc Natl Acad Sci U S A 101(49):17316-21.

. Way BM, Taylor SE (2011) A polymorphism in the serotonin transporter gene

moderates cardiovascular reactivity to psychosocial stress. Psychosom Med
73(4):310-7.

Edelman S, Shalev I, Uzefovsky F, Isracl S, Knafo A, et al. (2012) Epigenetic
and genetic factors predict women’s salivary cortisol following a threat to the
social self. PLoS One 7(11):¢48597.

Benjet C, Thompson R]J, Gotlib IH (2010) 5-HTTLPR moderates the effect of
relational peer victimization on depressive symptoms in adolescent girls. J Child
Psychol Psychiatry 51(2):173-9.

Starr LR, Hammen C, Brennan PA, Najman JM (2012) Relational Security
Moderates the Effect of Serotonin Transporter Gene Polymorphism (5-
HTTLPR) on Stress Generation and Depression among Adolescents.
J Abnorm Child Psychol [Epub ahead of print].

Barry RA, Kochanska G, Philibert RA (2008) G x E interaction in the
organization of attachment: mothers’ responsiveness as a moderator of children’s
genotypes. J Child Psychol Psychiatry 49(12):1313-20.

Gibb BE, Uhrlass DJ, Grassia M, Benas JS, McGeary J (2009) Children’s
inferential styles, 5-HTTLPR genotype, and maternal expressed emotion-
criticism: An integrated model for the intergenerational transmission of
depression. J Abnorm Psychol 118(4):734-45.

Carli V, Mandelli L, Zaninotto L, Roy A, Recchia L, et al. (2011) A protective
genetic variant for adverse environments? The role of childhood traumas and
serotonin transporter gene on resilience and depressive severity in a high-risk
population. Eur Psychiatry 26(8):471-8.

Ebstein RP (2006) The molecular genetic architecture of human personality:
beyond self-report questionnaires. Mol Psychiatry 11(5):427-45.

Munafo MR, Freimer NB, Ng W, Ophofl R, Veijola ], et al. (2009) 5-HTTLPR
genotype and anxiety-related personality traits: a meta-analysis and new data.
Am ] Med Genet B Neuropsychiatr Genet 150B(2):271-81.

December 2013 | Volume 8 | Issue 12 | €82192



