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Abstract

The present work was aimed at studying the facial emotion recognition and emotional intelligence
in carriers of different genotypes of BDNF, COMT, HTR2 genes. These genes are associated with
neurotransmitters systems and, therefore, can be associated with studied characteristics. To study facial
emotion recognition, we recorded hit rates and verbal reaction times in response to video clips depicting
facial expressions of six basic emotions (anger, disgust, fear, happiness, sadness, and surprise). Emotional
Intelligence by Lyusin, The Emotional Intelligence Self-Evaluation by Hall, and Mayer-Salovey-Caruso
Emotional Intelligence Test were used as measures of emotional intelligence. DNA was extracted from
buccal cells, genotyping procedure was implemented by PCR method (“Biological Solutions and
Technologies”, Russia, Moscow). Analysis of variance with repeated measures showed that carriers of
Val/Met of BDNF were more accurate than carriers of Val/Val of BDNF at recognition of anger. In regard
to emotional intelligence, carriers of VVal/Met of BDNF showed a high level of the general score of Mayer-
Salovey-Caruso Emotional Intelligence Test than carriers of Val/Val of BDNF. We did not find any
significant effect of genotypes of COMT and HTR2A on facial emotion recognition. Also we did not find
any significant effect of genotypes of COMT and HTR2A on emotional intelligence measures.
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1. Introduction

Emotional intelligence is a phenomenon that has drawn attention in the last years. To date, the most
widespread studies of the following aspects of the recognition of emotions and emotional intelligence
include: gender differences (Olderbak S. et al., 2018, Wingenbach et al, 2018; Wright, etal., 2018), mental
diseases (parkinsonism, autism, schizophrenia, depression; Berggren et al., 2018, Glenthgj et al., 2018,
Wasser et al., 2018), the problem of teaching neural networks to the recognition of emotional expression is
widely studied (Ko, 2018; Tautkute, 2018). However, the question of the influence of different genotypes
of the genes of neurotransmitter systems on the success of the recognition of emotions and the level of
emotional intelligence of healthy people is, in our opinion, insufficiently studied.

Catechol-O-methyl transferase gene (COMT) and serotonin receptor 2A gene (HTR2A) attracted
our attention due to their connection with the neurotransmitter systems (catecholamines), which, in turn,
affect the emotional sphere of the person (Alfimova et al., 2009; Golimbet et al., 2004). BDNF gene controls
Brain Derived Neurotrophic Factor, which provides the processes of synaptic transmission, neuroplasticity,
and adequate adaptation of the nervous system to changing environmental conditions (Egan et al., 2003;
Popova et al., 2017). These genes are associated with the serotonergic system of the brain, namely with the
concentration, the time that the neurotransmitter stays in the synaptic cleft, and the sensitivity of serotonin
receptors. This allows us to assume the differences between genotypes of the neurotransmitter system genes

in the level of emotional intelligence and the accuracy of emotion recognition.

2. Problem Statement

There are three genotypes on polymorphic loci Vall58Met of the COMT gene. The Met / Met
genotype is associated with the long stay of catecholamines in the synaptic cleft, with a tendency to various
mental illnesses, high anxiety and a tendency to autodestructive behavior; Val / Val - with a short stay of
catecholamines in the synaptic cleft and a more harmonious personality profile, the heterozygous Val / Met
genotype - with the average length of stay of catecholamines in the synaptic cleft (Opmeer, et al., 2013).

The BDNF gene also has the genotypes Val / Val, Val / Met and Met / Met. The presence of the Met
allele is associated with a decrease in the secretion of the cerebral neurotrophic factor. In this regard, carriers
of the Met allele have a lower level of adaptive capacity, a higher risk of developing depression and anxiety
(Popova et al., 2017).

A special attention of researchers is attracted to 2 mutations of HTR2A gene: 4692G>A, rs6311
(Tr2) m 6230C>T, rs6313 (Tr3). According to modern ideas, alleles A and T are associated with increased
expression of serotonin (Polesskaya, 2004). The genotypes G / G and C / C are associated with a high level
of social introversion (Golimbet et al., 2004), neuroticism and low level of self-esteem, propensity to
depression (Chee et al., 2001; Choi et al., 2004). According to Barskij V. et al. (Barskij et al., 2010), girls-
carriers of the G / G genotype are less sensitive to socially acceptable rules, to the people approval or
condemnation. With genotypes A/ A, T / T associated normative behavior, resoluteness, the pursuit of
success, conscientiousness, social extraversion, low level of neuroticism and a higher level of aggression
(Golimbet et al., 2004; Chee et al., 2001; Choi et al., 2004; Fiocco et al., 2007).

The few data on the relationship of the neurotransmitter system genes’ genotypes to the success of

the facial emotion recognition suggest that the carriers of the minor allele Met of the BDNF gene show
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more pronounced activation of the prefrontal cortex in response to the presentation of negatively stained
stimuli and distractive stimuli, while presentation emotionally neutral, positive and targeted stimuli was
accompanied by a decrease in activation of these areas (Wang et al., 2012; Molendijk et al., 2012).

When sad faces were presented in groups of patients with bipolar, depressive and anxiety disorders,
the following features were noted irrespective of the diagnosis: in carriers of the Val allele of the COMT
gene the amygdala was activated; in the carriers of the Met allele, hyperactivation of the ventral prefrontal
cortex was detected (Lelli-Chiesa et al., 2011). Healthy carriers of the Val allele recognize neutral stimuli
less accurately (according to brain activation data); healthy carriers of the Met allele, encoding the unstable

form of the enzyme, recognize affective stimuli less accurately (Alfimova et al., 2015).

3. Research Questions
Three questions were put forward in our study:
3.1. If facial emotion recognition, in general, depends on the genotypes of BDNF, COMT,
HTR2A.
3.2. If recognition of certain basic emotions depends on the genotypes of BDNF, COMT,
HTR2A.
3.3. If emotional intelligence depends on the genotypes of BDNF, COMT, HTR2A.

4. Purpose of the Study

The present work was aimed, therefore, at studying the facial emotion recognition and emotional
intelligence in carriers of different genotypes of BDNF, COMT, HTR2A genes.

5. Research Methods
A sample of 49 student volunteers, aged between 19 and 30 (Mean = 21.0; SD = 2.6), participated

in the study. All subjects gave informed consent and received course credits for participation in the

experiment. All procedures were conducted in accordance with the Declaration of Helsinki.

5.1. Verbal reaction time of facial emotion recognition

We employed the paradigm developed and published by us earlier (Kosonogov & Titova, in press).
We used 48 video clips that we made from 56 coloured photographs of faces. There were coloured full-
face photographs of 8 actors depicting 7 facial expressions: anger, disgust, fear, happiness, sadness,
surprise, and neutral. With the help of the software Sqirlz Morph 2.1 by Xiberpix, we made 48 “neutral -
emotion” morph pairs (6 emotional expressions x 8 actors). In the photos, we indicated key points of the
face for the software to prepare a gradual change of 12 frames from the first neutral expression to the final
emotional one. Thus, each video clip contained 12 frames, lasted 962 ms (Figure 1) and was presented three
times. The trials were quasi-randomised: each sextile of trials (1-24, 25-48, 49-72, 73-96, 97-120, and 121-
144) contained the same number (4) of each emotion. An emotion or an actor was not presented more than

three times in a row. All participants viewed the same sequence of 144 video clips.
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Figure 01. The structure of a video clip depicting happiness.

The participants were seated in the experimental chamber in front of a 19-inch computer screen at
the distance of 1 m. A microphone (frequency band: 20-16000 Hz; sensitivity: 54 dB; impedance: 2.2
kOhm) was attached to their auricles so that its sensor was 2 cm from their lips and could not be moved by
involuntary movements. Participants were told that they would watch video clips depicting 6 basic
emotions. The experiment was conducted in OpenSesame (Mathoét, Schreij &Theeuwes, 2012). Each trial
began with a fixation period (a cross in the middle of the screen for 2 s), then participants were presented
with a video clip. They were asked to announce loudly the emotion label as soon as possible. A technician
wrote down participants’ responses (Figure 2). Verbal reaction times were measured as the times between

the second frame and the responses. Hit rates were measured as the percentage of correct responses).
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Figure 02. The flowchart of a trial.

5.2. Emotional intelligence
In order to measure emotional intelligence, we employed Emotional Intelligence by Lyusin (Lyusin,
2009), The Emotional Intelligence Self-Evaluation by Hall, adapted for Russian samples by Fetiskin,
Kozlov, Manuylov (Fetiskin, Kozlov, & Manuylov, 2002), and Mayer-Salovey-Caruso Emotional
Intelligence Test (MSCEIT; Mayer, Salovey, Caruso, & Sitarenios, 2003), adapted for Russian samples by
Sergienko and Vetrova (Sergienko &Vetrova, 2010).

5.3. Genetic analysis

DNA was extracted from buccal cells. The genotyping procedure was carried out by using PCR

method (“Biological Solutions and Technologies”, Russia, Moscow).
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The following DNA sections were analyzed: BDNF gene (68690G>A, rs6265, Val66Met; possible
genotypes: Val/Val, Val/Met, Met/Met), COMT gene (23753G>A, rs4680, Vall58Met; possible
genotypes: Val/Val, Val/Met, Met/Met), HTR2A gene (4692G>A, rs6311 (Tr2), possible genotypes: G/G,
G/A, A/A; 6230C>T, rs6313 (Tr3), possible genotypes: C/C, T/C, T/T).

5.4. Data analysis

Each dependent variable (hit rates, reaction times, three emotional intelligence measures) was
analysed by three independent analyses of variance with repeated measures (one for each gene): Genotype
(Val/Val and Val/Met for BDNF and COMT, and G/G, G/A, and A/A for HTR2A x Emotion (anger,
disgust, fear, happiness, sadness, surprise); Emotion always being a within-subjects variable. For the main
statistical tests, a measure of the effect size, partial eta-squared (1), was obtained. Paired comparisons were

performed with the Bonferroni correction.

6. Findings
6.1. Facial emotion recognition

We found a marginally significant main effect of genotype of BDNF on hit rates, F(1,47) = 3.60, p
= .064, np2 = .07. Carriers of Val/Met were more accurate than carriers of Val/Val. We also revealed a
significant interaction genotype of BDNF x Emotion, F(1,47) = 2.40, p =.038, #,>= .05. Only one pairwise
comparison was significant: carriers of VVal/Met were more accurate than carriers of Val/Val at recognition
of anger (p = .003, see Table 1).

We did not find any significant effect of genotypes of COMT and HTR2A on facial emotion

recognition (all ps > .05).

Table 01. Reaction Times and Hit Rates (Means and SD) Depending on the Genotype of BDNF and

Emotion
) Hit rates Reaction times
Emotion
Val/Val Val/Met Val/Val Val/Met

Anger .602 (.17) 728(.14) 1717.92 (430.07) 1725.25 (409.31)
Disgust .84 (.10) .88 (.08) 1408.16 (232.76) 1416.99 (184.12)
Fear .24 (.15) .29 (.15) 1755.14 (463.32) 1819.70 (379.01)
Happiness .93 (.10) .96 (.09) 1286.42 (326.10) 1306.59 (306.95)
Sadness A7 ((13) .50 (.10) 1771.54 (596.37) 1752.95 (452.90)
Surprise .87 (.12) .80 (.16) 1421.75 (332.06) 1497.17 (264.96)
Total .66° (.07) .69° (.04) 1487.87 (283.20) 1525.10 (241.60)

Superscripts mean that there are differences between indicated values.

6.2. Emotional Intelligence
We found a significant main effect of the genotype of BDNF only on the general MSCEIT score,
F(1,46) =5.35, p = .025, 5, = .10. Carriers of VVal/Met showed a high level of emotional intelligence (M =
.48, SD = .03) than carriers of Val/Val (M = .46, SD = .04). We did not find any significant effect of
genotypes of COMT and HTR2A on emotional intelligence measures (all ps > .05).
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7. Conclusion

7.1. Carriers of VVal/Met genotype of BDNF showed a better accuracy of facial emotion recognition,
provided only by a better recognition of anger.
This can be explained by the fact that the BDNF Met gene allele is associated with a high level of anxiety,
which provides the most careful analysis of threatening stimuli.

7.2. We did not find any effect of the genotype of BDNF, COMT and HTR2A on reaction time of
facial emotion recognition. We can suppose that individual differences in reaction time of facial emotion
recognition are provided by other genes, but not the genes under study.

7.3. Curiously, we revealed that carriers of Val/Met genotype of BDNF also showed a higher level
of emotional intelligence, as measured by Mayer-Salovey-Caruso Emotional Intelligence Test. This fact
indirectly proves that facial emotion recognition can be considered a part of emotional intelligence.

7.4. Two self-report measures, Emotional Intelligence by Lyusin and The Emotional Intelligence
Self-Evaluation by Hall, did not show any relationship to BDNF, COMT and HTR2A genes and cannot be

recommended in future research upon these genes.
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