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Abstract

this study aimed to investigate the effect of a period of selected motor intervention
program on improving the performance of motor skills of children carrying ACE and
ACTN-3 different genotypes. To this end, children's movement skills (50 boys, 5.8 £ 1.32
years) in tow subscales of locomotors and Object control is evaluated using Ulrich’s gross
motor development test before and after eight weeks of the motor training program. In
addition, epithelial mouth cells and PCR technique determined ACE and ACTN-3
genotypes. The results of the covariance analysis showed that children carrying ACE-D
allele, separately (DD or ID), and combination (DD+ID), compared to those with 1l
homozygotes and children carrying ACTN-3- R allele, Separate (RR or RX) and
combination (RR+RX) compared to those with XX homozygotes to response the motor
intervention program had higher levels of progression in performance of locomotors motor
skills (p<0.01). Also, the response of children carrying “optimal” genotype combination
(ACE DD or ID+ACTN-3 RR or RX) compared to children carrying a “suboptimal”
genotype combination (possessing either one or both of ACE Il and/or ACTN3 XX) were
more trainability and had a higher level of progress in performance of locomotors
movement skills (p<0.01). However, none of these differences was observed in object
control movement skills performance (p> 0.05). Therefore, it seems that the performance
of locomotors movement skills in children depend on the genetic (ACE 1/D and ACTN-3
R/X genotypes), and this can be considered in sports talent detection.
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Extended Abstract

Background and purpose

According to the theory of dynamic systems, one of the important factors
influencing the development of FMS in children is genetic factors (1, 2). The
underlying phenotypes of FMS (such as strength, power, type and size of muscle
fibers) can be affected by heredity (3, 4). To date, over 20 important genes have
been associated with movement and physical performance-related phenotypes,
which the ACE, ACTN3 gene polymorphisms are two of the most studied (3,5-
13). It can be hypothesized that children carrying the ACE D allele and the ACTN3
R allele, respectively compared to children carrying homozygotes Il and XX have
a higher capability of trainability and the improvement of motor skills in responses
to motor training program. Therefore, since there is no research evidence in this
context and there are conflicting results in the literature, the aim of the present
study was to investigate the effect of a period of selected motor intervention
program on improving the performance of motor skills of children carrying ACE
and ACTN-3 different genotypes.

Materials and Methods

This is a semi-experimental study. In this study, fifty pre-school boys [with mean
and standard deviation of 5.8 + 1.32 years (age), 121.65 + 5.23 (cm) height, 20.12
+ 1.41 (kg) weight, and BMI 18 + 4.34 (W / h?)] were selected by random
sampling from tow pre-school centers of Khorramabad city as a sample of
research. The inclusion criteria for the study’s participants included having
physical, mental, psychological and motor health for both parents and their
children. In addition, exclusion criteria included having any addiction to opioids
by the parents and having disabilities or mental, physical, mental and
psychological problems for both parents and their children. Participants were
familiarized with the stages and research tests two weeks before the start of the
main research process. Then, their performance in the execution of FMS,
including locomotors and object control movement skills was evaluated before
and after the presentation of the 8-week motor training program by Ulrich’s gross
motor development test I (TGMD-2). In the end, after saliva sampling, the ACE
I/D and ACTN3 R577X gene polymorphism was determined by a private
laboratory. In this study, descriptive statistics (mean and standard deviation) was
used to summarize and categorize information. By using the chi-square test (X?),
the distribution of ACE I/D and ACTN3 R577X polymorphism were evaluated
for compliance with the Hardy—Weinberg equilibrium. In this regard, covariance
analysis test (with the aim of eliminating the effect of pre-test of fundamental
movement skills), was used to investigate the individual and combined influence
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of ACE (I/D) and ACTN3 (R577X) gene polymorphism on children’s FMS in
response to motor training program. The SPSS software ( V20) was used in
statistical assessment. The level of statistical significance was defined as p < 0.05.

Results

The results of chi-square test showed that the frequency of ACE genotypes
(P=0.841) and ACTN-3 genotypes (P=0.839) are in balance with Hardy Weinberg
principle. The results of covariance analysis revealed that ACE I/D genotypes, in
contrast to object control movement skills (F=1.074, P=0.350), had a different,
significant effect on trainability and improving the level of locomotors movement
skills (P=0.000, F=23.543). The results of Bonferroni post-hoc test showed that
the performance level of locomotors movement skills is lower in children with 11
genotype than with DD genotype (P=0.000) and ID genotype (P=0.000). Also,
children carrying DD+ID genotype compared to the carriers of Il genotype, in
contrast to the object control motor skills (P=0.759, F=0.095), had a significant,
different effect on trainability and improvement in the performance level of
locomotors movement skills (P=0.000, F=29.318). The results of covariance
analysis indicated that ACTN-3 R/X genotypes, in contrast to the object control
motor skills (P=0.980, F=0/020) had a different and significant effect on the
trainability and improving the performance level of locomotors movement skills
(P=0.000, F=10.459). In this regard, the results of Bonferroni post-hoc test
implied that the performance of locomotors movement skills in children with XX
genotype was lower than that of children with RR genotype (P=0.000) and RX
genotype (P=0.000). Moreover, children carrying RR+RX genotype compared to
the children carrying XX genotype, in contrast to the object control motor skills
(P=0.840, F=0.041), had a different, significant effect on the trainability and
improving the performance level of locomotors movement skills (P=0.000,
F=36/672). Besides, children carrying “optimal” genotype combination (ACE DD
or ID+ACTN-3 RR or RX) compared to children carrying a “suboptimal”
genotype combination (possessing either one or both of ACE Il and/or ACTN3
XX) were more trainable and had a higher level of progress in performance of
locomotors movement skills (p < 0.01). However, none of these differences was
observed in object control movement skills performance (p > 0.05).

Conclusion

Therefore, it seems that the performance of locomotors movement skills in
children depends on the genetic (ACE I/D and ACTN-3 R/X genotypes), and this
can be considered in sports talent detection. Therefore, given the importance of
developing and acquiring basic motor skills in encouraging children to participate
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in physical activity and, subsequently, learning sports skills during adolescence,
youth, and adulthood as well as the importance of identifying the genetic variables
associated with sports performance over the past decade. We can imagine a two-
way communication bridge between gaining competence and mastery in
implementing the basic motor skills, having an ideal genetic profile of ACE D /
ACTN-3 R and | / X genotypes and achieving elite levels in implementing high-
level sports skills (4, 6).

Keywords: Genotype, Phenotype, Motor training program, Motor skills,
Children
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Table 2 - The effect of different ACE 1/D genotypes in response to exercise program
on the performance of children's fundamental movement skills
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Table 3 - The effect of different ACTN-3 R/X genotypes in response to exercise
program on the performance of children's fundamental movement skills
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Table 4- Comparison of the effectiveness of the optimal genotype profile (DD or ID
ACE + RX or ACTN-3 RR) compared to the suboptimal genotype profile (having
one or both ACE Il or ACTN-3 XX genotypes) on improving the performance of
Fundamental motor skills in response to Exercise program

Sy P T ol (P T o
Suboptimal genotype Optimal genotype L pize
profile profile Variables
(n=11) (n=39)
26.09+1.856 28.97+2.006 0353l ot 7 sl
pretest ol
28.07+1.865 31.69+1.953** o3l Locomotor motor
posttest skills
21.18+1.328 26.22+1.996 orro RS S slas e
pret—est o
27.24+1.348 25.03+1.755 05l Object Control
posttest motor skills

S Shos gl S5 p At ) (o595 Eome b Ao 15 A (5955 o Hloline g Sglie 1P < 0.01*F

e Al a el o (S glralr 55> sloo s

@- [TATETEMCreative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



Vv o T Oy e (S5 o gladS o Aoy 0590 S 15,9 A

S5 A g S
mhas 35040 5 ACTN-3 RIX 3 ACE 1D 1355655 cloasisil il omyp B b yol> bl
s ad el 55, lalilae asy 4 gl 5o B0 bty 5 > glacsles 5 ,Slas
aeglio 1> (DDHID) S5 5 (ID L, DD) jome ysbods ACE D T Lol 5565 S ol i
s RX | RR) lje jsbas ACTN-3 R T Jul> 5555 ¢ 11 (glacssSyjoam glyls o555 L
lalilas &ebyy 4y gl o XX glocsSiigan s o555 b anglin ,5 RRARX) oS 5
OiZes N 18505 n plraly (S Glao e @l ) oYL S8ty mhaw (25 >
5355 b auylie 15 (ACTN-3RR L RX + ACE 1D |y DD) atogy ooe555 S 55 ol (5355
gl S ACTN-3 XX L g ACE T o5 59 10 b (o 033)1) dite ) (o995 w5 5 o>
@lralr (S sbole gzl o @V cdiy whe I (5 sl &by a
oonlie 8 S 25> olacslys o,kas 4 lacglis ol 5l plaSd Lol wisg 5,55
5 Sianlds S (gl 45 S (gtabin 5 lasSIl (5085 solits IS slas e
ol plgear a5 b e cnl (F) wiis (655,0 VL zohaw jo (L8555 oo lee yo S
5 Uy oI5 S L ol b ciphige 45,5 Sl o a8,y 5 > ol ' Lol
Ol 5bens g S5 Jelse (@lolid (nlplo 10) s Las e 15 Soy slacudlad jo (VLS5
5 559 Fp solasiul colas 5 olulis jo ol connl Wlgi oo &5 > slac o 5l 4w
550 S5 il azils glalslas Gollas glaas s @) gl conslio dinej (30,5 ol b (prizran
Trae o559 5 Slomz 3,8es )0 J5e 0 Ko Glyieas ACE () plulids olj 5l &S (s
50055 b 0ymmdbis 5T ) s Sadlnd 55 ACE 1D (6o st 30 cly 45" o] gl eunsl o0
aes o glad 1y I Oemiba il 5l o i cdld | P L awlis 0 D T 5 wlesglase
5 92300 Gl (Dhae ol e Sy b1y AL 1 36 (ST el 1 (gl i1
a3 oo il Wifhe Sy g (58 0 Slas 3 a5 ped gg (SDas sla)l 4 9> (L
505 83535k Jole ¢eiaS (990 09d o0 S 60l & Rl el I penibis Bl (ioren
2y i el Slill 5 Blie by 5 e 0 45 sl 05, peions 25 55 5l e
Ogemilign il aS Wilools L o zagh (V) 09 oo Jutonds 1y gunilign ] Jangs 09 o yrie

1. Base Camp

@- 2TErTl Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



)LQ.? Aa O)Ln.a:) oF 099 GGAS)’ )L'Z.é) Y+ A
1749

(995 e 8BS elatd iy (Sl byl Jlosl g (25559 slallae slaasls (o2 1 o
1 erniling sl 505,05 g a5 ol ou ools HLis il pogdle S o Jae Sl cdLas
Sl yod 5l U oLl (g5 g abde o5 Ll 5l S o Sl |y 11 (il 351 S o8
Sl el plas 55 ol Ghagh @l o jsbples (alplo (08 V0) WS 0 6555l (25559
535S L awylia ;> (DD+DI) oS 5 5 (ID L DD) e &y90a ACE D YT Jul> lS558
@ gl 50 6Vl (S 0 See mhan GBS g G p3in s Sl HT SlagS j9en (1l
olid zaoga Sldlas 3l golasy s JUaml 51 je0 il Slo,95 5 (25, slalslas Al p
Soe b canyo OHllai b g (0 el e sbaslip Sl & jgo j0 E5b 5l i (5068 a5 wilesls
(e 08 aile) (5 > Glao les 2l (b n) Slocisd S5 (Ul cmlio Dud

O 8wy,
aslin )3 (XX) it a5 el sl ACTN-3 15 L L3 | jo coanl il a5 bl pad 4o
b eoom ST IT Y5y sl drm ST WT 51 6208 lutie a3 a0 W(RR) s L
2y b 5508 55 s o el sgiome LSBT a5 Blie slayb & L i ST W]
et ol 3585 o 001 s s ST T ey a8 a2 o oboslisly el by &)
10,6 B 5 e 5 585 32l 2 3 (ALl a5 Dlae sl 5 posS o 2L slo S
7555 3 Ot sl 35 ol yoliy Sl 9 0ieiST W aiins o US| s (Glse
T (285 g g oo ol Sglie glags 3l o) 5l Mae sl )b S glie sl S5
Bl AL A (5,08 18 e 3 Shos g 550 Wi 50 Wl oe a5 el g i S
Goys Mdgi cod b aS Wlools las siegh laaisl (Y & & O - YY) el ol Kaags, Jaiose
slo e Sl Dby (o559 Dl yo3 b 6,85l (sl 0,8 b b g SIS Ll as la )
(8t a5 d0y 18" sl 51 (S Olsiea ACTN-B (35 ctia (et 58 050 0o lie (S5
S9aoee (LAl (Hae slo)b 4 aw (ST Glo sl 4385 )18 0592 (nl Gl Sty
der ST 51 b5 palie (RX) 5 (RR) (slacsisiy «XX) slacessy S5 g 258 o0
25 a5 sblen w,cnlil F F A N AT LTY YY) WS e le s wesee sl 05 o |,
5 RRLRX) 2o &)900s ACTN-3 R T 51 13,55 5 5355 S (o0 al 53yl gy
Sl &by 4 ol 5o dl GbosSjsen s H53sS b anslie ;5 RRHRX) oS 5

1. Calcineurin

@- [TATETEMCreative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



-4 e o O p S (S5 o lalSloe dolip 0590 SO 115,00

S SO )e szl )3 VL oMo mhaw Sdriy 5 SN SebB 5l (S5 >
J5S (S sl o Sos cplraly (S > G e WS vy Hl0 )55 plral
S > sl Bel s 4y el 53 ACTN-3 5 ACE @slite woisif 5l 1,55 5 5055 10 5 o5

S5 o les 5l Al ,n S e 4Bl ol e 0 sl Lt |, (g loline iglis
Sl (s b 5 eSS 13,8 I ey55 e 1BE o0 o) plrale
olee 5l g5 cnl w5 oloplnil (sl slalimdMe j53 )0 g 5 a8 5l a8l (g ls,55
SlooaiSagame (it Glyear (Mas plgi 5 a8 51 GuSlal 5 (nl wlgsky (25>
Sl Jlo 5o ol «(F ) wilos 1 oL s 5 Hauge wile ool 5 > sl s oo,
3955 hac (lgi 5 D508 wejls 50,50l wile 5 L S S > sl lgs 5l (S aS
Aol 08 aiile glddlze 4y aSST 51 iy 00,5l o aiile e Lol il o clali=do
ol oy alis lojen ollss g G etz Sinlan aiile (6,50 (clbailge o3k il
5,Slas gl YS! yad loline poe ozl LY (S sl San 3550 o2l (TR)
&b )3 ACTN-3 5 ACE (5 055 Us5 i3 51 510,95 0 031 )0 (o8 J 508 (5 1> sla e
oy 5 Slallas oloplml a3l ol onl izyp il 5> clalilas ady o

el (5500 xS
;5 1, ACTN-3 R577/X 3 ACE 1D (slaunsd ypo sy oS 5 il ctilloz Sl 5l usy s osdle
Gl 5o OB0sS (5,2 0 Ses mhas S5t 9 SRR S 2 e 9 Mk s o I8
3 €A (o595 S SLIS QB35S &S mp (g w05 oy S5 sl lae aslp 4
Sl alp 4 gl o plraly (S Glad ke 3 K8 GBS b anlie
et 455 b, 2 65Vl 5 59 5kae i 3558 5 6 i T Skl el
b ls s l8lax sbay ACTN-3 45 R T s ACE o5 DUIT Jel> sloesisis 5l oo 0
51 00 8 4l ol s 55 o1 Jlais] e 50,0 a5 Slbreds 5 oS0s5 ol 5 >
O bolias bLII 0g0 a5 5l 0429 paBlie gloaidl 0 Liwly en o ax 31 o
Oldiellis 5 Llg> ;0 ACTN-3 5 ACE slacessi) 5 (Dlac lei-o 08 b g o slacasgd

1. Payne & Isaacs

@- 2TErTl Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



V) leg FY o,los VF 098 ¢ 35 > b, 1.

510,55 5055 ams o Lt 45 el (glanllan ppiai yolo imghy do oMbl ol
XX 5 1 glacssSss5am 51 510,55 5 31505 b dunlio )0 o iy ACTN-3R JJT 3 ACE D T
taslie 15 (ACTN-3 RR L RX + ACE ID | DD) «atg (oaisi &85 51,1055 2 15055 5
L g ACE I 5535 99 2 b (S (99l )l) Caiton (o983 Eomd 5l D005 0 (B35S L
&b glralr (5 slec s Jadiin G2l s Gpdiin el Sl 5I(ACTN-3 XX
2 ok (5 sl SlusST g al;y cnlple g 18,55 1 (5 slalSlae &by 4
2 509 BB e xSl Ll 5 oy slacdlad o oS Lie & 5555 sl 5 (e
S8ae b Lo yo (So55 sl pitin (ololids Cononl Gutzmod 9 (JWS 5 9 Sl (Slozg Olygo
S o 1y sladbgs (L)l Glgioe gycnlil )l Coenl arBiS das S Jsb 50 (23559
slacas 5l oslhe (Sei35 &y (o9hlo sl (5 > Sl s 12l )3 2 5 (Sl
YU gl 85,5 clods, e szl 5 (S5 zshiw 4 yasw, 3 ACTN-3 RIX g ACE I/D

O X AY) Al jeais

S0 309 g S

59 poe 9 (Gt BaSaly L350 Side S 9 (S5 58, laog S p e asLul
Sk G (nl (el 01, Lo aST Sl e 5 liwgs ded (rizmed § (|05 (s0)le oKiils
S 0 Oyl s csaila

&b

1. Branta C, Haubenstricker J, Seefeldt V. Age changes in motor skills during childhood
and adolescence. Exercise and Sport Sciences Reviews. 1984;12:467-520.

2. Hardy LL, King L, Farrell L, Macniven R, Howlett S. Fundamental movement skills
among Australian preschool children. Journal of Science and Medicine in Sport.
2010;13(5):503-8.

3. O'keeffe S, Harrison A, Smyth P. Transfer or specificity? An applied investigation
into the relationship between fundamental overarm throwing and related sport skills.
Physical Education and Sport Pedagogy. 2007;12(2):89-102.

4. 4.Gallahue DL, Ozmun JC, Goodway J. Understanding motor development: Infants,
children, adolescents, adults. New York; 2006.

5. Payne VG, lsaacs LD. Human motor development: a lifespan approach. London:
Routledge; 2017.

6. Collins M, Posthumus M. Genetics and sports. Basel: Karger; 2009.

@- [TATETEMCreative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



"

10.

11.

12.

13.

14.

15.

16.

17.

e o O p S (S5 o lalSloe dolip 0590 SO 115,00

Malina RM, Bouchard C, Bar-Or O. Growth, maturation, and physical activity. New
York: Human Kinetics; 2004.

Peeters M, Thomis M, Loos R, Derom C, Fagard R, Claessens A, et al. Heritability
of somatotype components: a multivariate analysis. International Journal of Obesity.
2007;31(8):1295.

EllisL, Collins C, Brown J, Pooley W. Is AGT the new gene for muscle performance?
an analysis of AGT, ACTN3, PPARA and IGF2 on athletic performance, muscle size
and body fat percentage in caucasian resistance training males. J Athl Enhanc. 2017;
Vol: 6 Issue: 4: 72-92. .

Bray MS, Hagberg JM, Perusse L, Rankinen T, Roth SM, Wolfarth B, et al. The
human gene map for performance and health-related fitness phenotypes: the 2006-
2007 update. Medicine and Science in Sports and Exercise. 2009;41(1):35-73.
Moran CN, Vassilopoulos C, Tsiokanos A, Jamurtas AZ, Bailey ME, Montgomery
HE, et al. The associations of ACE polymorphisms with physical, physiological and
skill parameters in adolescents. European Journal of Human Genetics.
2006;14(3):332.

Moran CN, Yang N, Bailey ME, Tsiokanos A, Jamurtas A, MacArthur DG, et al.
Association analysis of the ACTN3 R577X polymorphism and complex quantitative
body composition and performance phenotypes in adolescent Greeks. European
Journal of Human Genetics. 2007;15(1):88.

Tobina T, Michishita R, Yamasawa F, Zhang B, Sasaki H, Tanaka H, et al.
Association between the angiotensin I-converting enzyme gene insertion/deletion
polymorphism and endurance running speed in Japanese runners. The Journal of
Physiological Sciences. 2010;60(5):325-30.

Kim K, Ahn N, Cheun W, Byun J, Joo Y. Association of angiotensin converting
enzyme I/D and a-actinin-3 R577X genotypes with growth factors and physical
fitness in Korean children. The Korean Journal of Physiology & Pharmacology.
2015;19(2):131-9.

Scott RA, Moran C, Wilson RH, Onywera V, Boit MK, Goodwin WH, et al. No
association between angiotensin converting enzyme (ACE) gene variation and
endurance athlete status in Kenyans. Comparative Biochemistry and Physiology Part
A: Molecular & Integrative Physiology. 2005;141(2):169-75.

Ahmetov Il, Williams AG, Popov DV, Lyubaeva EV, Hakimullina AM,
Fedotovskaya ON, et al. The combined impact of metabolic gene polymorphisms on
elite endurance athlete status and related phenotypes. Human Genetics.
2009;126(6):751.

Pereira A, Costa AM, Leitdo JC, Monteiro AM, lzquierdo M, Silva AJ, et al. The
influence of ACE ID and ACTN3 R577X polymorphisms on lower-extremity
function in older women in response to high-speed power training. BMC Geriatrics.
2013;13(1):131.

@- 2TErTl Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



V) 5leg PV 0ylocs VF 0590 ¢ 35 > L, Ny

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

Erskine RM, Williams AG, Jones DA, Stewart CE, Degens H. The individual and
combined influence of ACE and ACTN3 genotypes on muscle phenotypes before and
after strength training. Scandinavian Journal of Medicine & Science in Sports. 2014;
24(4):642-8.

Khaledi N, Milani RF, Arjomand S. Frequency of gene polymorphisms associated
with physical function and athletic genetics talent in iranian population and elite
athletes. Journal of Applied Exercise Physiology. 2015;4(21):110-16. (In Persian).
Jago R, Davison KK, Brockman R, Page AS, Thompson JL, Fox KR. Parenting styles,
parenting practices, and physical activity in 10-to 11-year-old. Preventive Medicine.
2011;52(1):44-7.

Druzhevskaya AM, Ahmetov |1, Astratenkova 1V, Rogozkin VA. Association of the
ACTN3 R577X polymorphism with power athlete status in Russians. European
Journal of Applied Physiology. 2008;103(6):4-451.

Yang N, Macarthur DG, Wolde B, Onywera VO, Boit M, Lau SYM-a, et al. The
ACTN3 R577X polymorphism in East and West African athletes. Medicine and
Science in Sports and Exercise. 2007;39(11):1985-8.

Salehi M, Ahmadpor A, Mohades M. Investigation of ACTN-3 gene polymorphism
in Iranian Elite athletes. Sport Physiology. 2012;8(13):13-22. (In Persian).

Ahmetov II, Gavrilov DN, Astratenkova IV, Druzhevskaya AM, Malinin AV,
Romanova EE, et al. The association of ACE, ACTN3 and PPARA gene variants with
strength phenotypes in middle school-age children. The Journal of Physiological
Sciences. 2013;63(1):79-85.

Batavani M, Marandi S, Ghaedi K, Asfrjani. Frequency of angiotensin-converting
enzyme (ACE) gene polymorphism rs4646994 genetic polymorphism in professional
karate athletes and comparison with non-athletes and amateurs. Journal of Applied
Sport Physiology (Journal of Sport Science). 2013;34(406):1323-9. (In Persian).
Falah A, Ziafalah M, Mehrdad B, Reza Gh, Mohsen A. The R577X polymorphism of
the ACTN3 gene is associated with the status of Iranian elite judokas. Journal of
Applied Sport Physiology. 2018;14(28):151-8. (In Persian).

Nazarpouri Sh, Bahram A. The effect of ACE and ACTN-3 difference genotypes on
fundamental movement skills development in 4-6 years old children. Motor Behavior.
2019;14(45);111-24. (In Persian).

Mostafavi R, Ziaee V, Akbari H, Haji-Hosseini S. The effects of spark physical
education program on fundamental motor skills in 4-6-year-old children. Iranian
Journal of Pediatrics. 2013;23(2):216.

Magill RA. Motor learning and control. Concepts and Applications. New York, 2011;
Tenth Edition:97-112 .

@- [TATETEMCreative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



ny

e o O p S (S5 o lalSloe dolip 0590 SO 115,00

Ao 4 sl

2 e (S5, glalSlae &by 0)90 o Sl el pligs plied (555500
ACE cglite slacaisss el (5055 (5, ol e o Sos mhaws S92
AV-NF YN AFY by . oS,> ks, . ACTN-3

10.22089/MBJ.2020.6360.1714 : Jlimys dusliss

Nazarpouri Sh, Bahram A. The Effect of a Period of Selected Motor
Intervention Program on Improving the Performance of Motor Skills of
Children Carrying ACE and ACTN-3 Different Genotypes.
Motor Behavior. Spring 2022; 14 (47): 91-114. (In Persian).
Doi: 10.22089/MBJ.2020.6360.1714

—G)@@
@ 2TErTl Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



