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Abstract

The identification of effective factors on fundamental movement skills, considered as the
substructure of advanced movement skills, can be very important in superior sports
talents’ identification and guidance. Therefore, the aim of this study was to investigate the
effect of ACE and ACTN-3 genotypes on the development of fundamental movement
skills in children. The statistical population of this study was all 4-6-year-old kindergarten
children in Aleshtar, and among them, 50 children were selected as a sample using the
cluster sampling method. The data were collected through the test of gross motor
development (TGMD-2) and PCR for the determination of ACE and ACTN-3 genotypes.
The data were analyzed using a one-way analysis of variance and an independent t-test at
a significance level of p< 0.05. The findings showed that the D-allele of ACE carriers (DD
or ID genotype) had greater development of locomotors movement skills than 11 genotype
carriers (p<0/001), and also ACTN-3 R-allele carriers (RR or RX genotype) had greater
development of locomotors movement skills than XX genotype (p<0/000). However, none
of these differences was observed in the development of object control motor skills (p>
0.05). Therefore, it can be said that the children carrying the DD or ID genotype of ACE
and RR or RX genotype of ACTN-3 will have a higher developmental level in locomotor
performance and will be able to perform athletically at a higher level when provided with
desirable environmental conditions.
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Extended Abstract

Background and Purpose

The identification of effective factors on fundamental movement skills,
considered, as the substructure of advanced movement skills, can be very
important in superior sports talents’ identification and guidance (1, 2). Therefore,
the aim of this study was to investigate the effect of ACE and ACTN-3 genotypes
on the development of fundamental movement skills in children.

This descriptive-analytical study was conducted using the ex post facto method.
The statistical population of this study was all 4-6-year-old from the education of
a region of Khorramabad. Inclusion criteria included children living with both
parents, having both parents and having physical, mental, psychological and
motor health. The exclusion criteria were children living with one of the parents,
drug addiction of the parents and having a disability or mental, physical, motor
and psychological problems for themselves and both parents. An attempt was
made to select all the subjects at the same level in terms of economic, family,
social and cultural status. None of the selected children participated in organized
physical activity. The personal consent form for participation in the research was
completed and collected from the parents and their children. In the current study,
in order to summarize and categorize the information, descriptive statistics were
used to calculate the central indicators and dispersion (mean and standard
deviation). Then, using the Chi-square test, the frequency distribution of ACE and
ACTN-3 genotypes was examined in order to comply with the Hardy-Weinberg
principle. In this regard, after confirming the normality and homogeneity of the
data, one-way analysis of variance (ANOVA) (comparison of three groups of
genotypes) and independent t-test (comparison of two groups of genotypes) were
applied to determine the effect of ACE and ACTN-3 genotypes on the
development of fundamental movement skills in children.

The results of one-way ANOVA showed that there was a significant difference
(F =1.19, P = 0.001) in the development of motor skills between subjects with
different | / D genotypes of the ACE gene. In this regard, the results of the
Bonferroni post hoc test indicated that the development of motor mobility skills
was lower in children with genotype Il than children with genotype DD (P =
0.002) and ID (P = 0.001). Moreover, when the DD and ID genes of the ACE gene
were combined, the results of the independent t-test demonstrated that the
development of locomotor skills was different in children with the genotypic
combination DD + ID compared to children with genotype 1l (t = 0.634, P =
0.000). Children carrying the D allele were more likely to develop transferable
skills. The results of one-way ANOVA demonstrated that there was a significant
difference (F =10.169, P =0.000) in the development of displacement motor skills
between subjects with different R / X genotypes of the ACTN-3 gene. In this
regard, the results of the Bonferroni post hoc test suggested that the development
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of motor mobility skills in children with XX genotype compared to children with
RR (P = 0.000) and (RX) (P = 0.004) genotype was at a lower level. In addition,
when the RR and RX genotypes of ACTN-3 gene were combined, the results of
independent t-test showed that the development of motor mobility skills in
children with RR + RX genotype combination compared to children with XX
genotype (t = -4.397, P = 0.000) was different, and children carrying alleles were
more likely to develop transferable skills. The results of one-way ANOVA
revealed that there was no significant difference (F = 1.954, P = 0.153) in the
development of object control motor skills between subjects with different R / X
genotypes of the ACTN-3 gene. Besides, when the RR and RX genotypes of the
ACTN-3 gene were combined, the results of the independent t-test indicated no
significant difference (t = -1.939, P = 0.058) between children with the RR + RX
and XX genotype combinations in object control motor skills.

According to the results of the current study, children with D ACE allele and R
ACTN-3 allele had a higher level of developmental development in the
development of motor skills compared to children with homozygotes Il and XX,
respectively. Therefore, considering the importance of developing and acquiring
basic motor skills, it is necessary to motivate children to participate in physical
activities and subsequently learn sports skills in adolescence and adulthood.
Furthermore, the importance of identifying genetic variables related to sports
performance over the past decade can be a bridge between gaining competence
and mastery in performing movement motor skills, having a favorable genetic
profile of ACE D / ACTN-3 R and I / X genotypes and reaching elite levels in
performing high-level sports skills (2, 3).
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