
The Research summary 

"The diversity of the ACTIN3 gene factor and its relationship with 

some physical and physiological variables and its effect on the skill 

level as an indicator of the selection of youth in artistic gymnastics" 

Study Introduction: 

 Sports training is a physiological process that works to develop 
and improve the physiological efficiency of the body organs and thus 
improve and develop performance, Sports training takes place in a 
variety of physiological changes that involve all body organs, These 
changes are related to and influenced by the genetic makeup of the cell 
or tissue, which varies from individual to individual. 
 

 Both Mohamed Hassan Allawi and Abu El-Ela Abd El-Fattah 
(2000) note that modern sports training is characterized by taking into 
consideration individual differences in physical, functional and mobility 
abilities among the players. The training programs according to the 
differences achieve optimal development according to their abilities. 
These individual differences are due to (genetics, maturity, - Personal 
and environmental factors). Therefore, players should be divided into 
similar groups in the capacity and technicians of the training loads for 
each group based on their individual abilities and aptitudes. (45: 23, 24) 
 

 Aweys al-Jabali (2000) states that the training process is only 
the use of theories and sciences related to anatomy, physiology, 
sociology, sociology, psychology, sociology, etc. The training of this 
science and the application of its theories gives the training to become a 
science derived from different scientific theories. (35: 6) 
 

 One of the most important modern sciences that have 
penetrated the field of sport recently and developed countries began to 
work with the theories of this science to reach the highest levels of 
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sports is genetics, where the genetics has seen revolution for years has 
extended its impact to include sports science. 
 There is a great revolution in the field of human genetics and 
molecular biology. The science of physical education will be affected by 
this progress," said Essam Noureddine (2002). No one has expected in 
the past years to discover the biological basis for the outcome of 
training, Personal differences between individuals and affect their 
performance or athletic abilities. (33: 1, 2) 
 

 Genetic techniques are an important aspect of the selection 
process to reach higher levels, and genetic techniques as a method of 
selecting and developing gifted people have become widely popular in 
the field of sports. In the light of the researcher's readings and the 
reference survey, the most important genes that have been detected It 
has a significant impact on the athletic and physical performance of the 
Actn3 gene and is called the Jin athletes. 
 

Study Problem: 

 Mohammed Sabri Omar (2002) states that excellence in any 
activity depends on three main elements (selection, training, 
competitions). Without good selection, high mathematical results can not 
be achieved. If the selection is based on scientific bases, this is 
reflected in the training and competition processes. Of its effectiveness 
and the best results can be achieved in the fastest time and least effort 
(56: 80) 
 

 Gymnastics is one of the individual sports activities that require 
the player to have certain physical, mental and psychological 
characteristics. Gymnastics in the modern age is very difficult to perform 
in different skills and performance. Scientists and researchers in the 
countries of the world are turning to establish the foundations and 
scientific standards for the best elements of the good young people to 
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practice gymnastics to reach them as high as possible, as well as to win 
the world championships and Olympic Games. (7: 2) 
 The most important characteristic of gymnastics sport is its 
versatility and skills. In addition to the difference in intensity and time of 
performance, it is necessary to take care of the biological aspect in 
gymnastics training. The training plan is influenced by the biological 
abilities that are the main element of the individual differences between 
the players. 
 Hopkins and Bucker Baker (2001) agree that the contribution 
of genetic factors to the initial performance of humans is 50% and 50% 
for environmental factors (nutrition-training-tools, etc.), and that this 
ratio varies from one athlete to another according to experience or 
absence, The probability that genes will have a role in interpretation is 
the individual differences in performance among athletes, as well as in 
the selection of athletic talent. (82), (60) 
 

 The actin3 gene is considered one of the most important genes 
studied in the field of athletic performance. It has been shown by many 
studies to correlate this gene with physical characteristics such as 
muscle strength and speed. The actin3 gene is located (q14-11q13) for 
chromosome number 11 on tape 13, 14 it covers approximately 1,747 
nucleotides in Exxon 16. (18: 222,223), (100: 122) 

 

 The actin3 gene, which is linked to athletic performance, was 
detected by a team of Australian researchers and published in the 
American Journal of Human Genetics and genetic diversity of Actin3 
gene (RR, RX, XX) is responsible for the production of alpha-actinin-3 
protein, which is found in the rapid muscle fiber of type II and this 
protein allows muscles to be able to contract with maximum strength 
and speed. (15: 226, 227) 
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 The researcher notes that some athletes can not reach the 
world level despite regular training, scientifically proven nutrition, good 
nutrition and good psychological preparation. Experts attribute this 
failure to the difference in physical and functional construction that may 
be attributed to genetic variation and hence the interaction of 
environmental genetics. 

 

 Since the beginning of this century, attempts have been made to 
identify the best methods and criteria for the process of classification 
and selection. As a result, many of the criteria currently applied, such as 
body style, height, weight, age, biological age, tendencies, attitudes, 
mental abilities and motor skills, have emerged. How they are selected 
and the criteria for such selection, and the predictability of their future 
results in the light of these criteria. A good selection system leads to the 
formation of more efficient sports groups and, on the other hand, The 
direction of the type of sports activity that allows it to be accomplished, 
Provided that time and effort are provided in education and training. 
Also, a good selection system preserves the gifted and ensures that 
they do not leak, either because there are no scientific means or 
methods to discover them or to distance them from the fields of sports 
practice, before they achieve promising results, as a result of 
misdirection of sports activities that do not suit their preparations and 
abilities. 

 

 The researcher noted that the process of selection of young 
people are carried out in traditional ways, depending on some 
anthropometric measurements, which may give inaccurate indicators, 
especially in the early stages. 
  With the advent of biotechnologies in the field of sports, it was 
possible to identify genes that help predict normal athletic abilities by 
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analyzing the DNA of high-level athletes to help work out a genetic 
framework for different athletic abilities. 
 
 Falk et al. (2004) asserts that genetic testing is the best 
solution for countries with a weak sports base to detect sports talent, 
especially in the field of individual games with characteristic 
physiological and anthropometric characteristics, which are early age of 
arrival. (73) 
 

Expected scientific addition to research: 
 

1 - The research is considered a basic study to address the problem of 
the delay of the Egyptian level of sport on the global corner may be the 
lack of proper selection and orientation of young athletes to sports 
activities commensurate with their potential factors of the delay of the 
level of sports 
2. This research may contribute to the formation of a gene framework 
that can contribute to the identification of the genes responsible for the 
physical determinants (strength, speed, and tolerance) of gammazines. 
3 - This research may contribute to raise the awareness of those 
interested in the field of sports to the importance of studying genes in 
the field of athletic achievement. 
4 - This research is involved in applications of molecular biology 
techniques in mathematical selection. 
5 - This research participates in the attempt to reach the genetic 
characteristics contribute to the selection and manufacture of sports hero 
outstanding in gymnastics. 

Aim of the researh 
 

 This study aims to identify the genetic factor (ACTIN3 RR, RX, 
XX) and its relationship with some physical and physiological variables 
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and its effect on the level of skill performance as an indicator of 
selection of youth in gymnastics through: 
1. Identification of genetic diversity (ACTIN3 RR, RX, XX) in the 
emerging gymnastics in question. 
2 - Identification of the correlation of some physical variables genetic 
diversity (ACTIN3 RR, RX, XX) in the emerging gymnastics in question. 
3 - Identification of the correlation of some physiological variables in 
genetic diversity (ACTIN3 RR, RX, XX) in the emerging gymnastics in 
question. 
4. Identification of the correlation of the skill level of genetic diversity 
(ACTIN3 RR, RX, XX) with the emerging gymnastics in question. 

 

Research Hypotheses 

1. Is there a genetic variation (ACTIN3 RR, RX, XX) in the emerging 
gymnastics in question. 
2. Are there statistically significant differences at the level of (5,.) 
Between some physical variables and genetic variation (ACTIN3 RR, 
RX, XX) in the emerging gymnastics in question. 
3. Are there statistically significant differences at the level of (5,.) 
Between some physiological variables and genetic variation (ACTIN3 
RR, RX, XX) in the emerging gymnastics in question. 
4. Are there significant differences at the level of (5,.) Between the level 
of skill performance and genetic diversity (ACTIN3 RR, RX, XX) in the 
emerging gymnastics in question. 
 

Research plan and procedures 
Research Methodology: 

 

 According to the nature of the research and to achieve its 
objectives, the researcher used the descriptive method in the survey 
method to suit the nature of the research. 
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Research Areas: 
- Human domain: 
- A group of experts in the field of physical education to determine 
physical, physiological and skilled measurements related to the field of 
research. 
- The youth of the club Orabi Sports under 7 years of Cairo area and 
the number (55) emerging. 
Sphere: 
- Physical, physiological, and physical measurements were made at the 
Orabi Sports Club in Cairo. 
- Biological measurements were carried out in the laboratories of the 
Department of Human Genetics at the Institute of Medical Research - 
Alexandria University. 
 

Time domain: 
- The research was conducted during the period from 5/10/2015 to 
15/10/2017 as follows: 
- The researcher collected the scientific material for the physical, 
physiological and skill tests suitable for the research sample and the 
identification of the primer and the materials required for the genetic 
analysis in the period from 1/11 to 25/12/2016. 
- The first exploratory study on a sample of former Egyptian players 
who won international competitions in Artistic Gymnastics 2015 in 
Hungary (on Abu Qasim Zahran) to determine the genetic diversity of 
the gene (ACTN3) on 13/1/2017. 
- Distribution of the questionnaire to the experts to determine the tests, 
physical, physiological and skill appropriate and suitable for the research 
sample in the period from 25/1/2017 to 10/2/2017. 
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- The second survey study to ascertain the validity of the tools and the 
suitability of the tests for the sample of the research in the period from 
20/2 to 1/3/2017. 
- The third exploratory study to identify the procedures used in drawing 
blood samples from the research sample, on 10/3/2017. 
- Basic study (physical, physiological, and skill measurements and blood 
samples for the sample), from 17/3 to 15/4/2017. 
- Conducting analyzes of the genetic diversity of the research sample 
from 16/4 to 10/6/2017. 
The research sample: 
 The research sample was chosen in a deliberate manner by the 
participants of the Arabi Sports Club under 7 years of the Cairo region 
and the number of (55) youth 
Data collection methods: 
 The researcher relied on the collection of data and 
measurements of the research on a lot of tools and devices and forms 
to be obtained, which is summarized as: 

Tools and devices used in research: 

 The researcher prepared and prepared a set of tools that are 
suitable for measurements, physical, physiological, skilled, biological and 
suitable for the sample of the research as follows: 
 

Instruments and devices used in physical, physiological and skill 
measurements: 

- Length Resistameter      - Medical balance for weight measurement. 
- Digital Stopwatch (0.01 sec)            - Plastic cones. 
- Measuring tape (50 meters)             - Massager (150 cm). 
-Adhesive tape                                - Registration cards. 
- Video recording camera 60 cadres / sec.  - Dry Esperometer. 
- Medical Balls Weight (1kg)                - Sponge mattresses. 



- 9 - 
 

- Digital pressure and pulse measuring device ALP K2 Digital 21 Japan. 
- Metronome Step Setting Device. 
 

Requirements and devices used in biological measurements: 
 

- 3 mL medical syringes for blood samples extractio    - medical cotton 
- Ethyl Alcohol 70%                         - Medical Adhesive 
- 5-liter icebox (icebox)                - Ice bags  - Gloves   - EDTA 
- K3E K3EDTA 3ml Tubes VACUETTE brand 
- Eppendorf PCR tubes 0.2 ml. 
- Primer scale 0.02 mMol Desalted special actin (actin3). 

- ream Taq Green PCR Master Mix 1.25 ML  -  
- Restriction Enzyme Dde I (Fast Digest) 
- Centrifuge Hettich 
- ThermoHybaid PCR Express Thermal Cycler for serial polymerization 
analysis. 
- Sterilizer Electric heating Pressure Steam Sterilizers Uv-
Transilluminutor  
Data collection forms: 
- Registration form for personal data and basic measurements of 
homogeneity of young people under consideration. 
- A data entry form for physical measurements of young people under 
consideration. 
- Questionnaire for recording the physiological measurements of young 
people under study. 
- A form to record the level of skillful performance of young people 
under consideration. 

Statistical Processes: 

 For the nature of the research and its objectives, the researcher 
used the following statistical treatments. 
-SMA.                              -standard deviation. 
- Torsion factor.                 - Flattening coefficient. 



- 01 - 
 

- LSD test.                        - Analysis of one-way variation. 

CONCLUSIONS: 
 In the light of the research objectives and questions, and in 
terms of the sample used, procedures and statistical processing of data, 
based on the results and their interpretation, the researcher reached the 
following conclusions: 

1- Genetic genome was genetically modified by 71%, genotype XX 
was 16%, genotype RR was 13%, allele R was 52% and allele X 
was 48% for the sample in question. 

2- There were statistically significant differences between the mean 
jump tests of the stability of the genetic diversity at the 
significance level of 0.05, between the XX gene and the RX gene 
for the XX gene with a significant difference of 35.08 (11.90) 
Between RX and gene (RR) with a significant difference of 
(23.17) for the RX gene of the sample in question. 

-There were statistically significant differences between the averages 
of the vertical jump test according to the genetic diversity at the 
significance level of 0.05, between the XX gene and the RX gene for 
the RX gene with a significant difference of 7.09 and the RX and the 
JR with significant difference (7.72) for the gene (RR) of the sample 
in question. 
-There were statistically significant differences between the tensile 
test scores of the highest attachment according to the genetic 
diversity at the significance level of 0.05 between the XX gene and 
the RX gene for the RX gene with a significant difference of 2.29 
and the RX and the RR. ) With a significant difference of (2.90) for 
the gene (RX) of the sample in question. 
- There were statistically significant differences between the mean of 
the enemy test 30 meters from the high start according to the genetic 
diversity at the level of significance 0.05, between the XX gene and 
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the RX gene for the XX gene with a significant difference of (4.90) 
(RX) and the gene (RR) with a significant difference of (1.90) for the 
gene (RR) of the sample in question. 
- There were statistically significant differences between the average 
of the stick-stained test according to the genetic diversity at the 
significance level of 0.05 between the XX gene and the RX gene for 
the XX gene with a significant difference of 4.06 (2.16) ) And gene 
(RR) with a significant difference of (1.90) for the gene (RR) of the 
sample in question. 
-There were statistically significant differences between the mean of 
the test of the protein according to the genetic diversity at the level of 
significance 0.05, between the gene (XX) and the gene (RX) for the 
gene (RX) significant difference (0.40) of the sample in question. 
- There were statistically significant differences between the Zggaji 
scores between the seats according to the genetic diversity at the 
significance level of 0.05 between the XX gene and the RX gene for 
the XX gene with a significant difference of 2.45 and the RX and the 
) With a significant difference of (1.52) for the gene (RR) of the 
sample in question. 
- There were statistically significant differences between the mean of 
the jump test within the numbered circuits according to the genetic 
diversity at the significance level 0.05 between the XX gene and the 
RX gene for the XX gene with a significant difference of 2.88 and 
also between RX and the gene. With a significant difference of 
(2.15) for the gene (RR) of the sample in question. 
- There were statistically significant differences between the mean of 
the walking test on the equilibrium balance according to the genetic 
diversity at the significance level of 0.05 between the XX gene and 
the RX gene for the XX gene with a significant difference of (1.99) 
for the sample in question. 
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- There were statistically significant differences between the average 
standing on the instep according to the genetic diversity at the level 
of significance 0.05, between the XX gene and the RX gene and the 
gene (RR) for the gene (XX) with a significant difference of (4.59), 
(3.29). 
-There were statistically significant differences between the mean of 
the Harvard step test according to the genetic diversity at the 
significance level of 0.05, between the XX gene and the RX gene for 
the RX gene with a significant difference of 17.17 and between RX 
and the gene. With a significant difference of (16.38) for the gene 
(RR) of the sample in question. 
4- There is a statistically significant difference at the 0.05 level 
between the arithmetic parameters of the physiological tests (sergent) 
and post-exertion-systolic blood pressure (diastolic blood pressure) 
under genetic diversity where the value of "P" 0.25: 1.78) for the 
sample in question. 
5-here were statistically significant differences between the mean 
scores of the skill level according to the genetic diversity at the 
significance level of 0.05 between the XX gene and the RX gene for 
the RR (RR) with significant difference respectively (2.79) 1.41), and 
also between RX and gene (RR) with a significant difference of 
(1.37) for the RX gene of the sample in question. 
 

Recommendations. 

 Through the researcher's conclusions, the researcher 
recommends the following: 
1 - The necessity of applying the results of this research to the national 
projects for the selection of youth by the Egyptian Gymnastics 
Federation of the Arab Republic of Egypt in the process of selection of 
youth in artistic gymnastics due to proper guidance. 
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2 - The importance of attention to anthropometric, physical and 
physiological measurements and analysis of genetic diversity of Actn3 
genes, especially the gene (RX) in the selection of young people. 
3. The necessity of incorporating the genetic test ACTN3 as one of the 
selection criteria for artistic gymnastics and raising awareness about the 
importance of genetic testing for young people with the preparation of 
training courses on the interest in genetic factors in sports activity and 
the prediction of sports talents and inclusion in the curricula of physical 
education colleges to identify the genes associated with performance. 
4 - Interest in the development of models based on scientific basis for 
the selection of youth from the school community on large samples to 
be more credible and objective, taking into account the link between the 
state of sports, genetic, environmental and nutrition. 
5 - Conduct similar studies on other genetic factors related to 
performance and the work of a special genetic chain known for all sports 
activity in general and gymnastics in particular. 
 

 
 
 

 

 

 

 

 

 

 

 
 

 
 

 
 

 


