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abstract
This study aims to identify the relationship between the ACTN3 gene, maximum strength and explosive power of the muscles through maximum strength tests with weights and some explosive power tests. The sample of this study included 9 individuals including 8 of whom junior (at the age of 12: 14 years), in addition to a international wrestler. To test whether this gene has the ability to predict the wrestler's level of  muscle strength through comparing the lengths of the gene under study in  the junior and the international wrestler  by using restriction enzymes. 

The main results indicated that there are 8 enzymes succeeded in differentiating between the international wrestler and junior wrestlers in the length of this gene, while 4 didn't succeed. The results also indicated that the gene ACTN3 (R577X) can predict the expected level of muscle strength of the junior wrestlers where  there are 2 juniors are similar  to a great extent in length of gene ACTN3 with international wrestler. Which led to the similarity in the constituent amino acids for muscle protein, which indicates the existence of a direct relationship between some maximum muscle strength tests and explosive power on one hand and the length of ACTN3 gene from the other.
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Introduction
The factors that determine the access to higher levels in any athletic activity require the identification of requirements and specifications model that must be available in the players to be able to achieve these levels. Therefore, the selection process designed to determine the future specifications, that may enable us to predict the level that can be achieved and linked to the truth of that predict success in the discovery of the preparations and the emerging capabilities in the first stage of selection. The scientists interested in the affairs of the physical education and sports and considered the selection is the first problem in the modern sports. This due to the rapid progress and the growth of the digital level of achievements in sports competitions.
The major story in the genetic aspects of muscular strength and the power continue to be the investigation of the R577X nonsense polymorphism in the ACTN3 gene. First reported by (Yang et al,2003) who has a disadvantage for the sprint and the power-related athletes, whereas the X/X genotype  has been associated with  the sprint and the power-related performance in several studies (Himanshu.G,  Balraj.M 2007; Mills MA et al,2001),These  underlying the genotype association with the performance, examining various aspects of muscular strength, mass, and power  (Clarkson PM et al, 2005; Kocher T.D, 1998; Roth SM et al, 2008; Santiago C et al, 2010; Vincent B et al, 2007).The subsequent studies have generated less consistent findings than the initial investigations, which were focused almost solely on elite athletes.

In order to become an Olympic champion, the player must be hard worker and perseverance in training, but this is not the main factor in the process of sporting excellence Now molecular biology and the discovery of DNA led to the identification of certain genes that affect the level of excellence in sports generally and muscle strength and activities specially, that require explosive power.

Also ACTN3 (R577X) gene is controlling a actin protein, which is one of the most important genes that affect and contribute to the genetic differences in muscle performance, adaptation in exercise , work and accept training. (Mills MA et al, 2001)
Because of the pivotal role played by this gene in the generation of power at high speeds , the ability to adapt to exercise training and strongly commensurate with the tournament requirements, therefore the genetic provides we spend a lot of time, efforts and money in the individuals selection who have the willingness to exercise appropriate activities that require a great deal of muscle strength. Scientists believe newly  that the ACTN3 (R577X) gene may be one of the factors that affect the natural variation in the function of the muscle. (Nan Yang et al, 2006)
However the access to the high levels of did not become dependent on hard  training only, but by using the molecular biology technology that may benefit us in the future selection of players who carry the genetic characteristics appropriate to the type of physical activity that would qualify them to reach the summit performance in this activity. (Yang N, 2003)
Since the gene ACTN3 (R577X) is working on muscle contraction speed, which is essential for the athletes and sports who require quick performance and strong.
Hence the aim of this study firstly identify the differences between the genetic implications of ACTN3 (R577X) gene for beginners and the genetic implications of the international wrestler. Secondly, investigate the relationship between the genetic implications of ACTN3 gene and the level of maximum force and explosive power for beginners as the basis for selection.
Materials and methods
Samples were chosen from the intentional beginners   who practice wrestling, who did not participate in competitive tournaments, the study samples consisted of
 eight beginners as well as Egyptian international wrestler. All samples were homogeneity in age, height and weight where skewness coefficient between ±3.
maximum force muscle tests Was measured in 8/7/2012, but explosive power in 9/7/2012, The blood samples were taken from wrestlers on 7, 10/7/2012 and was transferred to the laboratory of molecular biology and began operations separate DNA in 12/7/2012, cutting operations ACTN3 gene using polymerase chain reaction technique Polymerase chain reaction and Restriction Enzymes in 14/7/2012.

DNA extraction from blood sample:
DNA Extraction: Total DNA was extracted from the blood of players using Phenol-chloroform according to [ref no]. One μl of the resuspended pellet was checked by gel electrophoresis for the presence of DNA. (Hugo, E.R et al,1992)
Polymerase chain reaction (PCR)

Gene amplification and purification: From each individual, 5 ml blood was collected in EDTA. DNA was extracted from lymphocytes using salting-out method8.
 Polymorphisms were detected by PCR and RFLP (DdeI), using forward primer 5¢-CTGTTGCCTGTGGTAAGTGGG-3¢; 5¢-TGGTCACAGTATGCAGGAGGG-3¢, reverse corresponding to adjacent intronic sequence. (Himanshu.G, Balraj.M 2007)

The standard polymerase chain reaction (PCR) program for amplification of mitochondrial NADH dehydrogenase ACTN3 gene was 30 - 35 cycles; one minute, 94°C; two to three minutes, 45°C; and three minutes, 72°C. Products of PCR were isolated after separation by agarose gel electrophoresis, using a 3mm x 6mm 12-well comb. Ethidium bromide was used to stain PCR products in the gel (50mg/100ml1xTAE) for ten inutes. The PCR products (bands) were visualized under UV lamp and then cut from the gel. Glass milk DNA purification (Gene clean kit) was used to purify the gene from the  agarose gel. Three microliters of the amplification products were visualized on 0.8% ethidium bromide stained agarose gel to check the quality of amplification. The remaining 7 μl were mixed with 53μl bidistilled-H20 and divided into 10 μ1 aliquots for enzyme digestion. (Kocher, T.D et al,1998)
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Measurement of maximum strength and explosive power

It has been measured maximum force using 5 tests, the weights by measuring the maximum weight could beginner lift it once (MR1), the beginner  gets a rest for 3-5 minutes between each weight, While the explosive power  was measured  by 4 tests (Jump, the broad consistency and the shot of medical ball), then beginner gets a rest for 1-3 min. between each try and then registry the maximum distance could Beginner achieved.
Results
Table (1) Subjects’ personal characteristics and body posture (M±SD)

	sample
	Variable

	
	Age (year)
	Height (cm)
	Weight (kg)

	International wrestler
	27
	174
	84

	Beginner
	13.9±0.7
	3.75±160.2
	50.7±2.4


Table (1) show the information related to personal characteristics, body posture, the skewness Coefficient of the sample is limited to between ±3 (0.8,0.54,0.150-) for age and height and weight.

Table (2) Differences lengths and sizes ACTN3 gene after digesting nitrogenous bases of the gene

	sample
	ApaI Enzyme
	AviII Enzyme
	BbeI Enzyme
	HindII Enzyme

	
	1
	2
	3
	1
	2
	3
	1
	2
	3
	1
	2
	3

	model
	60
	2643
	-
	178
	2526
	-
	144
	1206
	1353
	883
	1820
	-

	2
	60
	2643
	-
	178
	1174
	1351
	144
	1206
	1353
	346
	883
	1474

	3
	60
	2643
	-
	178
	2526
	-
	144
	1206
	1353
	346
	883
	1474

	4
	60
	2643
	-
	178
	2526
	-
	144
	1206
	1353
	883
	1820
	-

	5
	60
	1047
	1596
	178
	2526
	-
	144
	1206
	1353
	346
	883
	1474

	6
	60
	1047
	1596
	178
	2526
	-
	144
	1206
	1353
	346
	883
	1474

	7
	60
	1047
	1596
	178
	1174
	1351
	1206
	1497
	-
	346
	883
	1474

	8
	60
	2643
	-
	178
	1174
	1351
	1206
	1497
	-
	346
	883
	1474

	9
	60
	1047
	1596
	178
	2526
	-
	1206
	1497
	-
	346
	883
	1474


Table (2) ,Figure (2،3،4،5 (Restriction Enzymes ApaI-AviII-BbeI-HindII  was able to differentiate between the lengths and sizes ACTN3 gene after digested nitrogenous [image: image3.jpg]
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Table (3) Differences lengths and sizes ACTN3 gene after digesting nitrogenous bases of the gene

	sample
	MseI Enzyme
	SacI Enzyme
	ScaI Enzyme
	Enzyme SmaI

	
	1
	2
	3
	1
	2
	3
	4
	1
	2
	3
	1
	2
	3

	model
	36
	320
	2347
	121
	525
	899
	1158
	101
	2602
	-
	1273
	1430
	-

	2
	36
	320
	2347
	121
	525
	899
	1158
	76
	101
	2526
	1273
	1430
	-

	3
	320
	2383
	-
	121
	1158
	1424
	-
	76
	101
	2526
	315
	1115
	1273

	4
	36
	320
	2347
	121
	525
	899
	1158
	101
	2602
	-
	1273
	1430
	-

	5
	320
	2383
	-
	121
	1158
	1424
	-
	76
	101
	2526
	1273
	1430
	-

	6
	320
	2383
	-
	121
	525
	899
	1158
	76
	101
	2526
	315
	1115
	1273

	7
	36
	320
	2347
	121
	525
	899
	1158
	76
	101
	2526
	315
	1115
	1273

	8
	320
	2383
	-
	121
	525
	899
	1158
	76
	101
	2526
	315
	1115
	1273

	9
	320
	2383
	-
	121
	525
	899
	1158
	101
	2602
	-
	315
	1115
	1273


Table (3), Figure (6،7،8،9( Restriction Enzymes MseI-SacI-ScaI-SmaI  was able to differentiate between the lengths and sizes ACTN3 gene after digested nitrogenous bases.




Table (5) Spearman correlation coefficient between the genetic implications

 for gene ACTN3 And Maximum force

	Tests
	ACTN3 genetic implications

	Maximum force
	Bench press
	0.712*

	
	Preacher curls
	0.445

	
	Sit-ups
	0.833*

	
	back extension
	0.825*

	
	Half squat
	0.889*


* significant correlation
Table (5) shows that there was a strong correlation between maximum force tests of hand and the implications of genetic gene ACTN3 the other hand Where the limited value of the correlation coefficient between 0.712:0.889, while there is no correlation between the genetic implications and the test Preacher curls where the value of the correlation coefficient is 0.445, at the level of significant 0.05.

Table (6) Spearman correlation coefficient between the genetic implications

 for gene ACTN3 And Explosive power

	Tests
	ACTN3 genetic implications

	Explosive power
	Broad jump
	0.732*

	
	Vertical jump
	0.814*

	
	Shot ball
	2 hand stand with bow balk
	0.828*

	
	
	2 hand sit
	0.744*


* significant correlation

Table (6) shows that there was a strong correlation between tests of  the explosive power of hand and the implications genetic gene ACTN3 the other hand, the correlation coefficient Where limited between 0.732:0.828, at the level of significant 0.05.

Discussion
Table (2) and Figure (2،3( show that the enzyme (ApaI) showed that there were differences between members of the research sample in the lengths and sizes gene ACTN3 when the enzyme digest of nitrogenous bases, where the research sample divided into two groups was a junior numbers (2،3،4،8) identical volumes were pieces they (60-2643) The junior numbers (5،6،7،9) were their findings (60-1047- 1596). However, the enzyme (AviII) showed that there were differences between members of the research sample in the lengths and sizes gene ACTN3 when the enzyme digest of nitrogenous bases, where the research sample partition clustered into two groups was a junior numbers was the junior numbers (3،4،5،6،9) were similar sizes have cut the gene (178-2526) The junior numbers (2،7،8) were their findings (178-1174-1351).

Table (2) Figure (4،5( shows that the enzyme (BbeI) were  differentiate between the members of research sample when the enzyme digest of nitrogenous bases, where the research sample digested into two groups was a junior numbers (2،3،4،5،6) volumes were similar gene have a spare (144-1206-1353) The junior numbers (7،8،9) was (1206-1497). However, the enzyme (HindIII) showed that there were differences between members of the research sample when the enzyme digest of nitrogenous bases, where the research sample partition into two groups was a junior numbers (2،3،5،6،7،8،9) similar volumes were cut gene have (346-883-1474). The Apprentice (4) was the size of the gene has a spare (883-1820).

Table (3) Figure (6،7) showed that the enzyme (MseI) were differentiate between members of the research sample when the enzyme digest of nitrogenous bases, where the research sample clustered into two groups a junior numbers (2،4،7) similar volumes were cut gene they have one (36-320-2347) The junior numbers (3،5،6،8،9) were (320-2383). However, the enzyme (SacI) indicated that there were differences between members of the research sample when the enzyme digested of nitrogenous bases, where the research samples partition into two groups was a junior numbers (2،4،6،7،8،9) similar the sizes of the gene have a spare (121-525- 899-1158), while junior numbers (3،5) was (121-1158-1424).

Table (3) Figure (8،9) that the enzyme (ScaI) showed that there were differences between members of the research sample when the enzyme digest of nitrogenous bases, where the research sample partition into two groups was a junior numbers (2،3،5،6،7،8) similar The sizes of the gene have a spare (76-101-2526) The junior numbers (4،9) were (101-2602). However, when the use of the enzyme (SmaI) showed that there were differences between members of the research sample when the enzyme digest of nitrogenous bases, where the research sample partition into two groups was a junior numbers (3،6،7،8،9) volumes were similar gene have a spare (315-1115-1273) The junior numbers (2،4،5) was (1273-1430).

Table (4) shows the percentage and number of amino acids for protein actin as a result of gene ACTN3 for international player and beginner also refers to mutations in the composition of the protein resulting from mutations that occurred in the ACTN3 gene, but beginner numbers (7.9), did not show any mutations in  protein structure.

Conclusions
The study recommends that when a similar study on the gene ACTN3 be used enzymes palace ApaI-AviII-BbeI-HindIII-MseII-SacI-ScaI-SmaI, to it has succeeded in differentiating between the study samples.
ACTN3 gene can be used when selecting the wrestlers before the training to know about the future prospects of the levels of Maximum force and explosive power at the continuation of the training process
The study was found that the sample numbers (7.9) the equivalent of international players in the Composition and the length of the gene as well as the Composition of the protein product of the gene so maybe if trained in a scientific manner will arrive at the global level with their hereditary qualifies them to obtain an advanced level in muscle strength compared with their peers of the same age group.
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Figure 1: DNA genome from human blood. Lane1 represents DNA of the international player. Lanes 2^9 represent DNA of Beginner players
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Figure 2: lengths and sizes ACTN3 gene after ApaI Enzyme digesting gene nitrogenous bases





Figure 3: lengths and sizes ACTN3 gene after AviII Enzyme digesting gene nitrogenous bases 
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Figure 5: lengths and sizes ACTN3 gene after HindII Enzyme digesting gene nitrogenous bases
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Figure 6: lengths and sizes ACTN3 
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Figure 8: lengths and sizes ACTN3 
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