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Sprint and Anaerobic Power with the Soccer-SpecifiACTN3
Gene: A Distintive Example
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SUMMARY: The aim of this study is twofold: (1) to identify differences in certain anaerobic parameters (10m sprint, 30m sprint,
anaerobic power, and lllinois agility tests) between professional and amateur soccer players, and (2) to determine wligethdifférence
in the ACTN3gene polymorphism between professional and amateur soccer players. Ultimately, the goal is to reveal which parameters
contribute to the differentiation in these two aspects. A total of 133 volunteer soccer players, including 71 professiédamatelrs,
participated in the research. DNA extraction from buccal epithelial cells was performed using a commercial kit to detegeimatithe
background of the athletes, and Real-Time PCR was conducted for genotyping. Statistical analysis of the findings obt#ieegdtom
results was performed using the SPSS 23 (SPSS Inc., Chicago, IL, USA) package program. The homogeneity of variancevakthe data
assessed using the Levene Test, and normal distribution analyses were conducted using the Shapiro-Wilk Test. Chi-sqonavéraimeéan
U tests were employed for parameter analysis. The significance level was set at p<0.05. Evaluation of the data in oeakddyorev
statistically significant difference IACTN3rs1815739 gene polymorphism between the groups (p>0.05). However, there is a statistically
significant difference in anaerobic parameters (10m sprint, 30m sprint, and anaerobic power) except for the lllinoi®%@sk{jsebclusion,
our study found that gene polymorphism is not a differentiating factor between professional and amateur soccer playsig1out spel
30m) and anaerobic power parameters are differentiating factors.
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INTRODUCTION

In recent times, the concept of sporting performanagccurring despite all positive and negative factors. From this
or athletic performance has been widely discussed in socqaarspective, the evaluation of sporting performance requires
When examined, it can be defined as the entirety of effottisking into account all factors and components influencing
put forth for the succef an athletic task that a soccer playeperformance (Massiddzt al, 2018).
must perform or accomplish. Moreover, it is comprised of
factors that can influence the outcome in a short period, viewed =~ When evaluated from the perspective of sports
as a whole (Clo®t al, 2019). In soccer, it would be science, the issue of genetics and sporting performance is
appropriate to consider the concept of sporting performanpemarily among the new topics that biologists and exercise
as the ability of a soccer player to generate athletic workgientists are actively exploring (Eroglu & Zileli, 2015). The
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early detection of athletic talents, directing individualdilaments, and intracellular signal transmission. Research
towards the right sports, and establishing appropriate trainihgs focused on the rs1815739 polymorphism resulting from
plans at the competitive level are crucial factors for succegge C>T transition in the 16th exon of tAE TN3gene for
(Maetal, 2013). Genetic factors, particularly those playingletermining power/sprint and endurance characteristics in
a significant role in the achievement of maximum successhletes. This amino acid change leads to the formation of a
for soccer players, push the boundaries of science. Numerstsp codon (X) instead of the codon encoding arginine (R)
studies focusing on the investigation of inter-playeat the 577th amino acid position of the resulting protein
differences in soccer indicate that genetically, certain factofEkenet al, 2021).
contribute significantly (Sunjet al, 2021). Especially in
determining the differences between professional and When referring toACTN3 the characteristics
amateur soccer players, physical performance tests in #ssociated with this gene indicate its connection to sporting
context of sports genetics hold great importance (MassiddarformanceACTN3gene, which is one of the genes highly
et al, 2012). influential on sporting performance and the first structural
gene based on sporting performance traits (Charborateau
In contemporary soccer, the genetic factor, which @&l., 2008), is also linked to skeletal mus@€TN3gene is
among the internal factors influencing sporting performam major component of the skeletal muscle Z disk in fast-
ce, is observed to contribute approximately 60-65 % of theitch muscle fibers, and it interacts with multiple metabolic
performance variable that constitutes physical capacipyoteins (Setet al, 2013). TheACTN3gene, crucial for
(Clarksonet al, 2005; Abrantet al, 204)). Studies the formation of speed and powerful contractions, is located
indicate that genetic factors play a significant role in marmyn the long arm of the 11th chromosome (11g13.1),
functional aspects related to sporting performanagarticularly needed in explosive sports (Ulucan & Gole,
(McAuley et al, 2021). The genetic factor directly2014). TheACTN3protein is found in the Z lines of
influences essential aspects of sporting performance, siseiicomeres associated with skeletal muscles, playing a
as muscle type distribution, musculoskeletal structure, lusggnificant role in sporting activities dependent on muscle
capacity in metabolic terms, and the ergonomic balancesifength, especially (Ulucaat al, 2009).
using energy, which is crucial in soccer (Gayagawl,
1998; Myersoret al, 1999). The genetic factor is also seen Soccer is a highly competitive sport, a characteristic
to affect features related to the ergonomic use of energ@lyat is closely tied to the intricate nature of its requirements,
such as muscle enzyme activity, contraction speed, reactemmcompassing technical, tactical, psychological, and
time, and anaerobic endurance (Clarksoral, 2005). physiological domains (mendeat al., 2011). Key
Studies suggest that the participation of sports genetics igtgysiological factors in soccer involve a combination of
fundamental reality for success in activities within soccegndurance and speed (Rampatial, 2006; Cheret al,
emphasizing the role of sports genetics in these activiti2819), such as repeated short sprints (Oliva Lozarad,
(Cooperet al, 2010; Clost al, 2019). 2020). Additionally, modern soccer has increased demands
for strength and power. Heritability studies on sport-related
Upon reviewing the literature, it is evident that onéraits suggest that genetic factors play a significant role in
of the forefront genes investigated in the genetic aspectddtermining endurance, speed-power, and strength abilities
sporting performance in soccer is alpha-actiniAGTN3  (Guilhermeet al, 2021). This genetic influence may be, at
(Ulucan, 2016; Eroglet al, 2018; Zileliet al, 2023). From least in part, attributed to the specificity of muscle fibers
a genetic perspective, alpha-actinin-3 gene, which exangenetics (Lewit al., 2015).
nes sporting performance, has four different isoforms of
the proteinACTN1, ACTN2ACTN3 andACTN4(Otey & Various physical ability for soccer players, strength
Carpen, 2004). The alpha-actinin protein involved icorrelate with soccer sprints (Booysenal.,, 2016) and
studying sporting performance is a protein specific tagility ability (Harperet al, 2021) and differs by soccer-
skeletal muscles responsible for fast muscle contractionsglaying leagues (Coelhat al, 2016). Consequently, the force
glycolytic type and type-1l X muscle fibers, and is associategbplied at varying speeds and agility levels can typically
with sporting performance (Ulucaat al, 2015). The gene elucidate the required force-velocity predisposition of
encoding alpha-actinin is located on the long arm aithletes (Santiaoget al, 2008; Secéroviet al, 2017),
chromosome 11 (11g13.1). The alpha-actinin gene consistsving as potential indicators for the agility and jumping
of 22 exons, containing 901 amino acids, and the alphgerformance of soccer players (Corateitaal, 2018). In
actinin protein is present in the Z lines of the sarcomerésrms of the force-velocity and agility profile, soccer per-
(Doring et al.,2010).ACTN3protein encoded by this geneformance is characterized by elements such as high-speed
actively participates in muscle contraction, binding of actirunning and sprinting (Giss&t al., 2006), acceleration and
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deceleration, as well as change of direction performan(feee jog), followed by 5 to 10 minutes of individual static
(Modri¢ et al, 2019). As there is no distinct correlationstretching and 5 to 10 minutes of dynamic stretching
observed between playing leagues and conditioninigvolving hops and dynamic lunges. Subsequently, following
specificity, it remains uncertain whether the force-velocitthe warm-up, all players underwent sprint speed testing (10-
specificity is genetically predetermined for soccer position80m), followed by the ilionis agility test, with a 3-minute
Conversely, certain genetic markers have been linked to ttest interval between individual attempts. Recently, 6 X 35m
metabolic traits of soccer attackers (Pimezital, 2013).  interspersed with 10 seconds of passive recovery repeated
sprint test has been conducted.

Over the recent years, numerous candidate gene
studies have explored the impact of various genetRarticipants: The study sample comprises three professional
polymorphisms on the speed, power, and agility performateams aiming for championship in the Turkey soccer Second
ce of soccer players (Clesal, 2021). Several studies haveand Third Leagues during the 2021-2022 seasbh€ague,
been conducted on the impact of € TN3rs1815739 n= 20, 3'League, n= 25, and 3rd League, n=26), and three
polymorphism on the rate of change in the sporting perfaamateur teams (n=62) striving for championship in the Re-
mance of professional soccer players (Secertat, 2017). gional Amateur League (Three Different Regional Amateur
The research suggests that elite soccer players with CC (RRR)nas, n = 20+20+22). Professional league players engaged
and TT (XX) genotypes exhibit specific sensitivity toin an average of 9.%Z 2.8 hours of training per week
parameters related to the musculoskeletal system, strengfinpughout the season, while amateur team players conducted
direction change, sudden acceleration, and agility (Retdasan average of 841.9 hours of weekly training. Both groups
al., 2021). It indicates that such attributes provide playepdayed approximately one official match per week, totaling
with greater advantages within the game, leading to increasfdl official matches throughout the season. The age,
physical variations on the field and subsequent superiorignthropometric characteristics, training age, and weekly
in gameplay (Petet al.,, 2022). Despite claims that genetictraining hours of professional and amateur soccer players
factors confer certain advantages to elite athletes, thereare presented in Table II. All participants included in this
ongoing debate about whether these attributes result froesearch are of white race and possess the characteristic of
genetic factors or acquired physical characteristidseing national soccer players. The study protocol was
(Andrzejewskiet al., 2015). approved by the Ethical Committee of Uskiidar University

(2021/14-61351342), and the study adheres to the principles

Based on the information above, highlighting thef the Declaration of Helsinki Il. Written informed consent,
differences between professional and amateur league soozetlining the study's procedures and objectives, was obtained
players holds significance for the developmertaafcer The  from all participants. This research received support from
aim of this study is twofold: (1) to identify differences in certairGlimushane University Scientific Research Organization
anaerobic parameters (10 m sprint, 30 m sprint, anaerop@UBAP2902-21.A0310.02.01). Throughout the entire
power, and lllinois agility tests) between professional anexperiment, the rights and confidentiality of the participants
amateur soccer players, and (2) to determine whether theraviesre protected, and genetic information was solely used for
a difference in théACTN3 gene polymorphism betweenthe purposes outlined in this study.
professional aljd amateur soccer pI.ayers. Ultimqtely, thg QG@ble I. Study’s Design.
is to reveal which parameters contribute to the differentiation

Enrollment
in this regard. We are confident that our examination of various Volunteered Soccer Players
leagues will make a valuable contribution to the existing Assessed for eligibility (n=133)
literature, and the outcomes will lay the groundwork for future Not Meeting Inclusion Criteria
studies in the same domain. Injury history or limited physical strength,

Smoking habit and Pharmacological ergogenic aids,
Ontime for the testinjuries, sickness or drop-out
Consent to Participate

MATERIAL AND METHOD

Test Visit
Volunteering Consent
This study performed a cross-sectional study with Randomization & Counterbalanced Design
genotyping, sprint speed, agility ability and power Allocations

measurement oACTN3at two different angular. Prior to Participants (n=133)
Allocated Professional Players =71

the measurements, participants did not engage in any training Allocated Regional Amateur &ers = 62
sessions or other physically demanding activities. Samples Body Composition Measurements = 08:00-12:00

were collected before the participants’ general warm-uinning Base Anaerobic Sprint Ability Test (RAST) = 14:00-17:00
routine, which included 5 to 10 minutes of aerobic exercise End of Study and Analysis Assessment

540




SOYLER, M.; ZILELI, R.; OZKAMGI, H.; DIKER, G.; SEVER, M. O.; BAYRAKDAROGLU, S.; ON, S.; CAN, I.; ULUCAN, K.; ASLAN, B. T.; POL AT, T. & YILMAZ, O. O. The
distinguishing factor in soccer players are sprint and anaerobic power parametersA@iN3gene.Int. J. Morphol., 42(2538-548, 2024.

Looking at Table Il, it can be observed that the avgApplied Biosystems) andul DNA were used. All analyzes
rage age of professional soccer players is 28461 years, without a clear genotype assignment were repeated. If
height is 1.7% 6.99 cm, body weight is 76.026.76 kg, assignment of a genotype failed, the participant was excluded
body fat percentage is 11.59.11 %, experience is 14.27 from analysis.

0.12 years, and weekly training duration is 9.2.8 min.
On the other hand, amateur soccer players have an averabgsical Performance TestingDuring the preparation period
age of 23.6% 3.77 years, height of 1.845.77 cm, body of the 2021-2022 season, two different performance tests were
weight of 76.36t 7.53 kg, body fat percentage of 1560 applied to soccer players. Performance tests were carried out
4.65 %, experience of 11.33.48 years, and weekly training by the same person and following the same procedures for
duration of 8.4 1.9 min. each team. Both professional and regional amateur soccer
_ __ players were familiar with the testing procedure as it had been
Table Il. Demographic data of the soccer players participating §t of their physical evaluation in the past. All performance
the study players participating in the study. tests were performed on the same day and within 24 hours

n X sd . . . . -
_ following a low-intensity regeneration training day. On the
Professional 71 2366 4.11

Age (year) test day, anthropometric data were collected and the players
Amateur 62 2363 3.77  completed a standard warm-up consisting of twenty-five
Professional 71 179 699 minutes of light-to-moderate jogging, lower limb dynamic

Lenghth (cm) Amateur 62 181 577 Stretching, and submaximal sprint and jump attempts. After

this, the participants performed the following tests:

Professional 71 76.06 6.76

Amateur 62 7636 753  gnody Composition MeasurementsMeasurements of
Professional 71 1159 3.11  hejght and weight were conducted in the morning. Height

Weight (kg)

Body Fat Perceage (%)

Amateur 62 1560 465 was assessed using a stable stadiometer (+0.1 cm, Holtain
Professional 71 1427 o012 Ltd., Crosswell, UK). Research on body composition
Experience (years i inci iani i
p (years) Amateur 62 1133 048 adhered to (_estabhs_hed (ules and prmmpl_es,_ahgnmg with
: the International Biological Program guidelines for the
Training (minweek) Professional 71 97 28  gejection of measuring instruments and standardized

Amateur 62 87 19  measurementtechniques. In this study, two body composition
metrics were considered: body weight and body fat
Sample Collection and GenotypingDNA samples were percentage. The assessment of body composition utilized a
obtained by collecting buccal epithelial samples using a swainita body fat scale (model BC-418MA), employing an
between January and February 2021. A researcher visited fh@irect measurement method. This involves the transmission
training facilities of each soccer team to explain the purposgf a safe electrical signal through the body via electrodes
benefits, and risks of the research and to obtain written consgiifated in the standalone unit. The Tanita Scale, equipped
from the participants volunteering for the study. During thigjith an athletics mode, allows athletes to closely monitor
process, health personnel at the clubs (Nurse, First Aifleir body weight, overall health, and fitness levels, including
Specialist, club masseur) assisted the researcher. After Higrelevant parameters. All measurements were consistently
samples were collected, they were cooled @ 4nd sentto conducted by the same researcher (Gauelirad, 2022).
the laboratory. In the subsequent stage at the laboratory,
genomic DNA extraction from the samples was performegdprint Time. The assessment of maximal velocity in a
using the QIACube equipment (QIAGEN, Venlo, Netherlandsjtraight-line sprint covering 0-10m-30m was conducted
through an automated extraction method to obtain a solutigging photocells (Witty System, Microgate, Bolzano, Italy),
with a DNA concentration of 2% 40 ng/mL. The solution following Vescovi's protocol designed for a 35m sprint. The
was stored at -2€ until genotyped. starting point for each sprint was 50 cm behind the photocell
line. Participants initiated the sprint from a standing position,
Genotyping of theACTN3rs1815739 polymorphism placing their preferred foot behind the starting line, and
was performed using Real-Time PCR on a StepOnePlggcelerated maximally until crossing the final photocell gate
(Thermo Fisher Scientific, Inc.) instrument and Tagmagt 30m. Each participant performed two maximal 30m
Genotyping Mater Mix genotyping kits according to thesprints, with a minimum of 2 minutes of passive recovery
manufacturers' protocols (Thermo Fisher Scientific, Inc.). F¢fetween attempts. The test took place on the soccer pitch,
a total reaction volume of i 5ul Genotyping Master Mix  and participants were equipped with soccer cleats. The fastest

(Applied Biosystems, Foster City, CA), flSnuclease-free recorded time was used for subsequent statistical analysis
H,O (Thermofisher, USA), 08 ACTN3genotyping assay (Vescovi, 2012).
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Illinois agility test. The field's length measures 10m, with a Participants' rights and confidentiality were protected
width (distance between the start and finish points) of 5rthroughout the entire experiment, and genetic information
Within the testing area, four cones were strategicallyas used only for purposes within the scope of this research.
positioned at a 3.3m distance from each other, marking the

start, finish, and two turning points (Fig. 1). ParticipantStatistical analysis.SPSS 23 (SPSS Inc., Chicago, IL, USA)
initiated the test in a prone position with hands at shouldpackage program was used for statistical analysis of the
level. The trial commenced upon the 'go' commandindings obtained in the test results. Variance homogeneity of
prompting subjects to run at their maximum speed. The tridle data was done with Levence Test and normal distribution
concluded when players crossed the finish line withoanalysis was done with Shapiro-Wilk Test. Chi-Square and
displacing any cones. The best time from three trials wagann Whitney U Test were used to analyze the parameters.

selected for analysis (Daneshjetal., 2013). Statistical significance was tested at the p<.05 level.
a1 i RESULTS
S a4 {op ) ;o
22 1 L g R S
{ | 33m \-\‘-/ - ' All the players were successfully genotypfGTN3
: i S i | rs1815739, 10m sprint (sec), 30m sprint (sec), lllinois Agility
! ; Y — E ! (sec), Power (watt), Relative Power (watt/kg) findings of
] i 3.3m ‘,.\/\’ ! i professional soccer players and regional amateur league
E E ‘," I\ Ny i E soccer players are presented below.
1 i N ," i |
: ¢ 33m \,> -‘:/\ i i Looking at Table lll, in professional soccer players,
: 'n‘ 7 L H ; CC genotype was 15 (21.13 %) soccer players, CT genotype
E ; o S 5 4 - l was 21 (29.58 %) soccer players and TT genotype was 35

Z N Bt P L 28

St g Finish (49.29 %), and in amateur players, CC genotype was 6 (9.68
%) soccer players and CT genotype was 28 (45.16 %) soccer
player and TT genotype was determined as 28 (45.16 %).
Running Base Anaerobic Sprint Ability Test. The When the data in our study is evaluated, while no
Repeated sprint ability test was performed according tostatistically significant difference could be detected in the
previously validated protocol (Zagattbal, 2009). In brief, ACTN3rs1815739 gene polymorphism between the groups
the test protocol involved six maximal straight-line sprintgp>0.05), it is seen that the TT allele is dominant in
of 35m each, with a 10-second recovery period that includpdofessionals, and the CC and TT alleles are dominant and
deceleration. The same equipment used for speed testihgse to each other in amateurs.

was employed for the Repeated Sprint Ability (RSA) test.

Participants initiated their sprints upon hearing an audio Looking at Table IV, the average speed test 10m
signal from the system. Following each sprint, a briefesults of professional soccer players is #&84sec; While
deceleration phase was permitted, after which participartte average of 30m results was 38522 seconds, the ave-
prepared for the subsequent sprint. Timing for each run wige of amateur soccer players' speed test 10m results was
recorded using two photocells positioned precisely at 35rh,64 +0.13 seconds; The average of 30m results was
and the start of each sprint (with a 10-second interval) weletermined as 4.4%0.51 seconds, and a significant
signaled by an audio cue from the photocell system. Tlkfference was found between both groups of players in fa-
anaerobic power of participants was calculated based on ttog of professional soccer players (p<0.05). While the ave-
least time achieved across the sprints. rage of professional soccer players' lllinois agility test results

Fig. 1. lllinois agility test protocol.

Table 111. ACTN3rs1815739 gene interaction between professional and amateur soccer players.

Genotype p Value Allelic Frequency p Value
CC CT TT Cc T
Professional 15 21 35 51 91
Percentage 2113%  2958%  49299%  0.0801 35.92 % 64.08 % 0.5305
Control group 6 28 28 40 84
Percentage 9.68 % 4516 % 4516 % 3226 % 67.74 %

Significance was evaluated at at least p<0.05. Comparison with the control group was made y3tegtthe

542



SOYLER, M.; ZILELI, R.; OZKAMGI, H.; DIKER, G.; SEVER, M. O.; BAYRAKDAROGLU, S.; ON, S.; CAN, I.; ULUCAN, K.; ASLAN, B. T.; POL AT, T. & YILMAZ, O. O. The
distinguishing factor in soccer players are sprint and anaerobic power parametersA@iN3gene.Int. J. Morphol., 42(2538-548, 2024.

was 15.4# 0.60, respectively, the amateur soccer player&vatt/kg) results was 16.12.91, the average power (watt)
average lllinois agility test results were found to be 1%.84results of amateur soccer players was 829%6®.78; The
2.03, respectively, and no significant difference was detectaderage relative power (watt/kg) results were determined as
between both groups of players (p>0.05). The averad®.88+3.58, and a significant difference was detected
anaerobic power (watt) results of professional soccer playdrstween both groups of players in favor of professional
was 1227.48:253.16; While the average relative poweisoccer players (p<0.05).

Table IV. The avarage 10 m sprint (sn), 30 m sprint (sn), illinois agility (sn), power (watt), relative power (watt/kg) deanalEon
(sd), t and p values of professional and regional amateur soccer players.

n X sd z p
) Professional 71 156 0.14
10m sprint (sec) -3.27 0.01*
Amateur 62 164 0.13
) Professional 71 3.85 0.22
30m sprint (sec) -7.04 0.01*
Amateur 62 447 051
L . Professional 71 15.47 0.60
llinois Agility (sec) -1.66 0.09
Amateur 62 15.84 2.03
. Professional 71 1227.48 253.16
Anaerobic Pwer (watts) -6.66 0.01*
Amateur 62 829.68 279.78
) Professional 71 16.13 291
Relative Power (watt/kg) -7.04 0.01*
Amateur 62 10.88 358

DISCUSSION

The current study aimed to achieve two primarjormance, especially closely related to power, speed and
objectives: (1) to ascertain the association between thewer factors (Mt al, 2013; Nazaroet al, 2001).
ACTN3rs1815739 polymorphism and variations in physical
performance in response to diverse soccer leagues, assessed When the studies on soccer players at different league
through 10m-30m sprints and llionis ability tests, as well dsvels, such as professional and amateur, are examined, it is
power parameters; and (2) to compA@TN3genotypic seen that there are limited studies investigating physical
distributions among players from different soccer leaguegperformance tests in addition to genotype evaluation. In this

study,ACTN3rs1815739 polymorphism was evaluated as a

In soccer, speed and power play pivotal roles igenetic marker. Genotype evaluation was made in
distinguishing an exceptional athlete from an average orgofessional and amateur soccer players and the difference
With this premise, assessing the genetic parametersbaftween professional and amateur performance variables was
maximum power in the lower limbs provides a non-invasivimvestigated. As a physical test; sprint speed test, lllinois
and indirect method for identifying predictors of speed aragility test and anaerobic power parameters were evaluated.
agility capabilities (Maciejewska-Skrendd al, 2020). Is there a difference in th@kCTN3genotype parameter in
Especially in soccer based on modern technology, the triange research? Do field test parameters, which are physical
of speed-agility-explosive power; It has been characterize@rformance tests, differ? The questions were emphasized
in a modernized way in terms of sudden speed, constgmables Il and V). Melian Ortiet al (2021) stated in their
speed, accelerated direction changes, effective bilateral fightady that polymorphisms in the a-actinf8C(TN3 gene
for strength and, accordingly, the realization of agility wittare genetic markers for individual characteristics that affect
explosive power of different intensities (Massidetaal, athletic performance such as strength and agility.

2020). In their study, Ginevicieret al (2014), stated that

the sportive performance cycle is a combination of an innaivaluation of ACTN3 rs181573%olymorphism.

genetic characteristic of the soccer player and educational

factors acquired through training, and accordingly, In the study conducted in professional soccer players;
achievements such as explosive power, power, strength aiflallele (21.13 %), CC allele (29.58 %), TT allele (49.29 %)
agility are determined by the genetic characteristics of tireamateur soccer players; It was determined that there were
athletes (Ginevicienet al, 2014). Literature evidence alsoCT allele (9.68 %), CC allele (45.16 %), and TT allele (45.16
states that certain genes are directly related to athletic p#)} (Table 111). While the TT allele is dominantjpmofessional
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soccer players, both the CC and TT alleles are dominantfiom different leagues, especially for multiple gene
amateur soccer players. When the literature was examined, gwymorphisms, in their study on soccer. Sarmesttal,
expression "speed gene" was used fortdN3gene (Chan (2020) emphasized the necessity of investigating the human
etal, 2008; Berman & North, 2010). However, when evaluategenom along with various biological variables and
in terms of league level, there are contradictory results.  highlighted the presence of individually reduced soccer
player genomes in team sports like soccer, according to the
In contrast to our study findings, a study reported thagsults obtained in their studies. They also stated that all of
the CT allele of thé\CTN3genotype was significantly high these would significantly contribute to determining
(26.53 %) in elite athletes (Murtaghal, 2020). Similarly, differences in athletic performance.
in another study, Yanegt al (2003) stated thaACTN3
genotype was associated with speed and power phenotypes Consequently, it appears that W€ TN3rs1815739
and that elite athletes had significantly higher CT allel€T, CC and TT genotypes obtained from the study do not
frequencies than amateur athletes. On the other hand, Rditferentiate between professional and amateur soccer
et al (2008) also reported that the findings of these studiptayers. When comparing the findings from the study with
were found many times in speed, power and strength elégisting literature, both parallels an contrasts are noted.
athletes, but the findings were not conclusive. Studidaurther research is warranted to elucidate these contradictory
conducted on professional soccer players also indicate thesults in the literature.
the CC genotype is higher in th®CTN3rs1815739
polymorphism (Lippet al, 2010; Pimentat al, 2013). Ina Evaluation of Sprint and Agility Performance.
study involving Spanish elite and amateur athletes, it was
statistically significant that elite athletes had CT genotype While the 10 m speed test average of the professional
(46 %), CC genotype (30.08 %), amateurs had CT (53 %@ccer players participating in the study was #0684 sec,
and CC genotype (39.12 %) and both genotype values wee 30 m speed test average was 808% sec, the RAST
not very high. It has also been reported that there is Rower average was 1227##53.16 watts, the Relative
difference (Varillas-Delgadet al,, 2021). On the other hand, power average was 164391 watt/kg, while the 10 m speed
Coelhoet al (2019) stated that in their study where theyest average of amateur soccer players was it was determined
examined the connection between physical performance asm&l 1.640.013 sec, 30 m speed test average ast@.8Y
ACTN3rs1815739 polymorphism in 138 Brazilian soccesec, RAST Power average as 82958.78 watts, Relative
players, no significant relationship was detected in terms pbwer average as 10.88.58 watt/kg (Table III).
genotype-phenotype. In a study conducted with elite ari@bnsidering the analysis results, a significant difference was
intermediate level athletes, it was found that elite athletésund between the groups (p <0.05). In other words, it has
had CC genotype (26 %), CT genotype (25 %), intermedidbdeen observed that professional soccer players have better
level athletes had CC genotype (48.22 %), and Cdata than amateur soccer players in all parameters. While
genotype(13.35 %). It was reported that no significarthe average lllinois agility test of professional soccer players
difference was detected (Varillas Delgastal, 2020). participating in the study was 15460 seconds, it was
found to be 15.842.03 seconds for amateur soccer players
Supporting our study findings, in a meta-analysi§Table IV). Considering the analysis results, no significant
study onACTN3rs1815739 polymorphism, it was reporteddifference was found between the groups (p>0.05). In other
that professional athletes had higher CT and TT genotypesrds, it can be said that amateur soccer players and
than amateur athletes (Lopez-Valenciatoal., 2020). professional soccer players have similar data.
Similarly, in a study conducted by Jacetbal (2019) with
sub-elite soccer players, CT, CC, TT genotypes were found  When the literature is examined; In their study by
to be 11.01 %, 44.05 % and 48.32 %, respectively. It is seAmasonet al. (2004); They determined that the average of
that all three genotypes are similar to the amateur soctke 10 m speed test of professional soccer players was
player genotype values in this study. 1.63t0.08 sec, the average of the 30 m speed test was
3.18t0.16 sec, the average of the 10 m speed test of ama-
In parallel with the data obtained from professionaieur soccer players was 1#409 sec, and the average of
soccer players in our study, a study conducted on elite socttex 30 m speed test was 40718 sec. This study is similar
players found that the C and T alleles were at high¢w our findings. In their study, Sungt al (2021) compared
frequencies in elite soccer players (Santiagal, 2008).  some physical parameters of professional and amateur soccer
players. In this study, they reported that the 30-meter sprint
Mc Auleyet al (2021) suggested and articulated gengéme was 4.150.12 seconds in professional soccer players
variants that could be beneficial in evaluating soccer playeaad 4.330.15 seconds in amateur soccer players. In another
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study, lzzoet al (2018), tracked the movement profiles of In light of this information, in our study it was thought
amateur and professional soccer players during the matchiest anaerobic performance would be a distinguishing
they played with a GPS device. In the study, the highgsarameter in the context of the physical quality of the soccer
speed parameter that amateur soccer players could achighager.
was recorded as 28 km/h, while this parameter was recorded
as 31 km/h in professional soccer players. In another stutlyMITATIONS. The results obtained from this study
Comettiet al (2001), examined the sprint performances gfresent some limitations that need to be addressed in order
French soccer players. to improve the genetic factors and athletic performance of
professional and amateur soccer players. Although the study
In the study, it was shown that both the 10-metavas conducted on a homogeneous sample of professional
sprint and 30-meter sprint performances of 1st League socaed amateur soccer players, the sample size was relatively
players (1.800.06-4.22:0.19 respectively) were better thanlow and professional and amateur soccer players were not
those of 2nd League (1.80.05-4.24:0.149 respectively) subjected to the same training, competition and diet
and amateur soccer players (1+8507-4.220.14 protocols. Therefore, caution should be exercised in drawing
respectively). When looking at different studies on sprirdefinitive conclusions regarding soccer performance of the
speed, Sandest al (2013), stated it as 4.86.54 sec in ACTN3genotype and whether there is a difference between
German amateur soccer players, Ageizal (2008), stated professional and amateur soccer players.
it as 4.230.25 sec in amateur Portuguese soccer players,
and Sampaiet al (2007), stated it as 4.88.10 sec inama- CONCLUSIONS
teur doccer players. When looking at sprint speed data in
general, some differences are seen, although they do not Genetics has a clear and undoubted impact on both
change the general judgment. Itis thought that this differensports performance and exercise adaptation. One of the best-
arises from the fact that the leagues to which players belostgdied genes in this context A&CTN3 which has been
vary in terms of physical quality. reliably shown to affect speed-power and strength
phenotypes. In summary, the study showed that there were
Rampininiet al (2009), found in their study that the professional and amateur players with different genotypes
average repetitive sprint performance of elite soccer playattheACTN3rs1815739 polymorphism. On the other hand,
was lower than that of amateur soccer players £0.0B- it should be stated that there are differences and similarities
7.41+0.19 s; p<0.001), and their lactate responses aft@rterms of physical performance values of professional and
repetitive sprint performance were also lower £.5- amateur soccer players. Therefore, in our study, limited to
8.2+2.2 mmol/L). In their study, Abrantest al. (2004), our sample group, it can be said that gene polymorphism is
examined Portuguese League soccer players in termsnot a differentiating factor between professional and ama-
repeated sprint performance. The findings showed that tteair soccer players, but speed (10 m and 30 m) and anaerobic
average repetitive sprint performances of the 1st Leagpewer parameters are the differentiating factors.
players were significantly different compared to the 2nd
League players and semi-professional league players  SUGGESTIONS.Future studies with larger samples
(p<0.001). and genetic markers should be conducted to confirm the
results of this study. Thus, examining the interaction of genes
In a study conducted by Michailidis (2018), it wasand field tests in soccer players is important in that it includes
shown that the 30 m sprint and agility performances of sentire study of the polygenic profile of the players, as in
professional soccer players were better than amateur soqueavious studies conducted with different types of athletes.
players (p<0.001). In another study examining the
physiological parameters of elite, subelite and recreatiorACKNOWLEDGMENTS. The authors wish to thank the
soccer players, it was found that the vertical jump, isometngparticipants of this study for their invaluable contribution.
strength and 10 m sprint transition performances of elite
soocer players were significantly different from the subelit§9YLER, M.; ZILELI, R.; OZKAMGI, H.; DIKER, G.;

SEVER, M. O.; BAYRAKDAROGLU, S.; ON, S.; CAN, I;
and recreational groups (Gisstsal,, 2006). In the literature, ULUCAN K. ASLAN, B. T.. POLAT. T. & YILMAZ, . O.

especially in studies evaluating anaerobic perfprmance rint y potencia anaerébica con el ge®TN3especifico del
see that elite soccer players are clearly superior to sube ﬁp fol: Un ejemplo distintivdnt. J. Morphol., 42(2538-548,

and amateur soccer players from past to present. Itis thoughhs

that this difference is due to the fact that high-intensity

sessions are included more in the training of elite soccer RESUMEN: Los objetivos de este estudio fueron: 1°
players. identificar diferencias en ciertos parametros anaerébicos (sprint
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de 10 m, sprint de 30 m, potencia anaerébica y pruebas de adilien, Y.; Wang, D.; Yan, P.; Yan, S.; Chang, Q. & Cheng, Z. Meta-analyses
dad de lllinois) entre jugadores de fatbol profesionales y amateurs, of the association between the PPARGC1A Gly482Ser polymorphism
y 2° determinar si existe una diferencia en el polimorfismo de| 2nd athietic performanciol. Sport, 36(401-9, 2019.
genACTN3entre jugadores de fatbol profesionales y aficionac @S0 P- M., Devaney, J. M.; Gordish-Dressman, H.; Thompson, P. D.;
dos. En definitiva, el objetivo fue revelar qué parametros contri- Hubal, M. J.; Urso, M:; Price, T. B.; Angelopoulos, T. J.; Gordon, P. M.

. T ; . Moyna, N. M. & Hoffman, E. PACTN3genotype is associated with
buyen a la diferenciacion en estos dos aspectos. En la investigaincreases in muscle strength in response to resistance training in women.
cion participaron un total de 133 jugadores de futbol volunta- 3. Appl. Physiol. (1985), 99(1)54-63, 2005.
rios, incluidos 71 profesionales y 62 aficionados. La extracci@los, E.; Pruna, R.; Lundblad, M.; Artells, R. & Esquirol CaussaCTN3
de ADN de las células epiteliales orales se realizé utilizando un single nucleotide polymorphism is associated with non-contact
kit comercial para determinar los antecedentes genéticos de losmusculoskeletal soft-tissue injury incidence in elite professional football
atletas y se realizé6 una PCR en tiempo real para el genotipado PlayersKnee Surg. Sports Traumatol. Arthrosc., 27(4@35-61, 2019.

El analisis estadistico de los hallazgos obtenidos a partir de g8 B Pruna, R Lundblad, M.; Artells, R. & Maffulli, NCTN3s R577X

resultados de las pruebas se realizé utili do el d single nucleotide polymorphism allele distribution differs significantly
pru 120 utilizando €l programa de;, professional football players according to their field positided.

paquete SPSS 23 (SPSS Inc., Chicago, IL, EE. UU.). La homo- pyjnc. Pract., 30(1)92-7, 2021.

geneidad de la varianza de los datos se evalué mediante la petisino, D. B.: Pimenta, E.; Rosse, I. C.; Veneroso, C.: Becker, L. K.; Carvalho,
ba de Levene y los andlisis de distribucion normal se realizaron M. R. & Silami-Garcia, E. The alpha-actinin-3 r577x polymorphism and
mediante la prueba de Shapiro-Wilk. Para el andlisis de physical performance in soccer playefsSports Med. Phys. Fitness,
parametros se emplearon las pruebas de Chi-cuadrado y U deb6(3)241-8, 2016.

Mann-Whitney. El nivel de significancia se fij6 en p<0,05. Lg-0¢lho, D. B.; Pimenta, E. M.; Rosse, I. C.; Veneroso, C.; Pussieldi, G. D. A.;
evaluacion de los datos en nuestro estudio no revelé diferenciasBecke": L K. & Silami-Garcia, E. Alpha-actinin-3 R577X polymorphism

P S . . influences muscle damage and hormonal responses after a soccer game.
estadisticamente significativas en el polimorfismo del/Af@fiN3 J. Strength Cond. Res., 33(12B55-64, 2019.

rs1815739 entre los grupos (p>0,05). Sin embargo, existe U@netti, G.; Maffiuletti, N. A.; Pousson, M.: Chatard, J. C. & Maffulli, N.
diferencia estadisticamente significativa en los parametros |sokinetic strength and anaerobic power of elite, subelite and amateur
anaerdbicos (sprint de 10 m, sprint de 30 m y potencia anaerdbica)French soccer playersit. J. Sports Med., 22(085-51, 2001.

excepto para la prueba de lllinois (p<0,05). En conclusién, nugssoper, R.; Kuh, D.; Hardy, R.; Mortality Review Group & FALCon and
tro estudio encontrd que el polimorfismo genético no es un fac- HALCyon Study Teams. Objectively measured physical capability levels
tor diferenciador entre jugadores de fatbol profesionales y and mortality: systematic review and meta-analyBMJ, 341c4467,

. . . 2010.
amateqrs, perO,SI. los parametros de velocidad (10 my 30 meityratella, G.; Beato, M. & Schena, F. Correlation between quadriceps and
potencia anaerobica.

hamstrings inter-limb strength asymmetry with change of direction and
sprint in U21 elite soccer-playetdum. Mov. Sci., 581-7, 2018.
PALABRAS CLAVE: Gen; Fuerza, Polimorfismo; Pique.  Daneshjoo, A.; Mokhtar, A. H.; Rahnama, N. & Yusof, A. Effects of the 11+
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