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Abstract

Objectives :Human athletic performance is an enormously complex multifactorial
phenomenon, and is affected by numerous intrinsic (genetics) and extrinsic factors (e.g.,
training, nutrition). Total genotype score is a new model that was developed as a
favorable polygenic profile in the elite athlete group, so the aim of this survey was the
comparison of total genotype score of power/ strength responsible ACE, HIF1a and
IGF1 polymorphisms of elite, amateur karate-kas vs. non-athletes.

Methods & Materials: This survey was done on 252 healthy Isfahanian subjects aged
27.2 = 7.4 years including 124 males and 128 females sub-divided into elite (N= 80);
amateur (N= 86) vs. non-athlete (N= 86 people with the same anthropometric
characteristic by elite and amateur corps) groups. The amount of 5cc blood from
brachiocephalic vein was taken in tubes including EDTA, then DNA was extracted using
a modified salting-out method; polymorphisms were determined by PCR; and the
restriction fragment lengths of the products were analyzed by electrophoretic separation,
so TGS was calculated finally. Non—parametric Chi-Square and one-way ANOVA by
using the SPSS software were used to assess the statistical differences. The level of
significance was considered at P <0.05.

Results: Genotyping analyses indicated that in elite karate-ka, an increase in DD
frequency was observed (63.0%) compared to non-athlete (41.0%) and amateur Karate-
ka groups, significantly (14.7%) (x*=14.430; P=0.011); but genotype distribution of
HIF Lo (y*=2.746, P=0.60) and IGF1 (x*=1.549, P=0.81) weren’t significantly different.
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In addition, the mean of TGS of elite karate-kas (69.85) was higher than amateur Karate-
kas (64.40) and non-athlete (63.37), but it wasn’t significant (F=1.66, P=0.08).

Conclusions: Results have proved that the ACE is a sensitive polymorphism tool to
differentiate elite from amateur karate-kas. Additionally, the use of TGS hadn’t been
revealed in survey because karate has the multifactorial demands to for success likely;
so, the genetic talent needs to be checked by a variety of polymorphisms in different
geographical zones, too.
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Extended Abstract

Background and Abstract

Human athletic performance is an enormously complex multifactorial
phenomenon, and is affected by numerous intrinsic (genetics) and extrinsic
factors (e.g., training, nutrition) (1). The early identification of potential elite
athletes could, in theory, optimize training plans and competitive stimuli during
growth and development, therefore increasing the chances of reaching the peak
of physical performance (2). It is highly plausible that some genetic factors may
eventually confer a very significant advantage to performance. Therefore, these
genetic factors are probably a very important aspect of the genetic variability
that underlies sports excellence. This process of identifying talent by means of
polymorphisms (genetic testing) could, in principle, be revolutionary to the field
of sport (3). Nevertheless, over 200 SNPs associated with physical-performance
traits, and over 20 SNPs associated with elite athletic status, have been reported
in the literature and have been summarized on a yearly basis in the “The human
gene map for performance and health-related fitness phenotypes™ until 2009 (4).
Total genotype score is a new model developed as a favorable polygenic profile
in the elite athlete group, so the aim of this survey was the comparison of total
genotype score of power/ strength responsible ACE, HIFlo and IGFI
polymorphisms of elite, amateur karate-kas vs. non-athletes.

Materials and Methods

This survey was done on 252 healthy Isfahanian subjects aged 27.2 + 7.4 years
including 124 male and 128 female sub-divided into elite (N= 80); amateur (N=
86) including Kata = 17.3 %; Kumite = 76.8 % and both Kata/ Kumite = 5.9 %
competitors vs. non-athlete (N= 86 people with the same anthropometric
characteristic by elite and amateur corps) groups. All subjects in professional
group were members of Iran national teams (Junior & senior/ male & female in
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last decade) who has earned a medal or good score in world, Asian, international
or national championships. All members in amateur group succeeded to take the
black belt in karate (at least four years of experience in karate), but they didn’t
succeed to get any score or medal in aforementioned championships. The
subjects were familiarized with the experimental conditions and gave their
written consent to participate in the experiment. Besides, there were no familial
relation inter- and intra-groups of subjects. The amount of 5cc blood from
brachiocephalic vein was taken in tubes including EDTA, then DNA was
extracted using a modified salting-out method. Martial arts are high static (>50%
MVC) and low dynamic (<40% vO, max) components (5), hence ACE, HIFla
and IGF1 polymorphisms were chosen. The genotyping of polymorphisms were
determined by PCR using a specific primer pair (ACE: the forward primer,
5 GCCCTGCAAGGTGTCTGCAGCATGT_3; the reverse primer,
5 GGATGGCTCTCCCCGCCTTGTCTC 3); (HIFla: the forward primer,

5 AGGACACAGATTTAGACTTGG 37; the reverse primer,
5 _GGAATACTGTAACTGCGCTTTG_3); and (IGF1: the forward primer,
5" CACCTTAGCATGACCCTTC 37 the reverse primer,
5 _AGGCTTGTGGAGGGAGGC_3’ and

5 _AGGCTTGTGGAGGGAGGA_3"). The restriction fragment lengths of the
products were analyzed by electrophoretic separation in 2% Agarose gel
followed by staining with ethidium bromide and visualization in transmitted
ultraviolet light, so TGS was calculated finally. The graph was prepared with the
Graph Pad in Stat software. Non—parametric Chi-Square and one-way ANOVA
by using the SPSS software were used to assess the statistical differences. The
level of significance was considered at P <0.05.

Findings

The results of ANOVA test showed that the mean age of participants (elite: 26;
amateur: 27 and non-athlete: 28 years) were not significantly different (F=
2.649; Sig= 0.07). Additionally, the mean weight of participants (elite: 64.3;
amateur: 66.9 and non-athlete: 67.6 kg) (F= 1.97; Sig= 0.141) and the mean
height of participants (elite: 169; amateur: 171 and non-athlete: 171 cm) (F=
0.794; Sig= 0.45) were not significantly different, too. The electrophoresis of the
PCR products was led to diagnose the types of the allele (ACE I/D: in length of
597 bp and 319 bp; HIFla T/C: in length of 150 bp, 100 bp and 50 bp
respectively). The electrophoresis of the PCR products of IGF1 were led to
diagnose the types of the allele (C/C or T/T in case of 1 response [just response
of C or T allele, respectively], and C/T in case of 2 response [both responses of
C and T allele]). Chi-square test showed that genotype frequencies of ACE 1/D
(DD genotype: 45.5 %, ID genotype: 40.8 % and Il genotype: 13.7 %) and
genotype frequencies of IGF1 T/C (TT genotype: 30.05 %, TC genotype: 48.14
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% and CC genotype: 21.81 %) that weren’t significantly different while
genotype frequencies of Hifla TC (TC genotype: 25.6 % vs. TT genotype: 11.4
%; CC genotype: 63 %) were significantly different in these population (x’=
99.889, P=0.000). Genotyping analyses of ACE indicated that in elite karate-ka,
increase in DD frequency was observed (63.0 %) compared to non-athlete (41.0
%) and amateur Karate-ka groups (14.7 %), significantly (x°=14.430; P=0.011);
but CC genotype distribution of HIF1a (elite: 67.3 %; amateur: 61.5 % and non-
athlete: 61.6 %) (y° = 2.746, P = 0.60) and TT genotype distribution of IGF1
(elite: 32.07 %; amateur: 27.71 % and non-athlete: 30.84 %) (y° = 1.549, P =
0.81) weren’t different significantly. Moreover, the mean of TGS of elite
karate-kas (69.85) was higher than amateur Karate-kas (64.40) and non-athlete
(63.37), but it wasn’t significant (F = 1.66, P = 0.08) (Figure).

Figurel.- Total genotype scores of elites, amateur karate-kas vs. non-athletes. (Data
are expressed as means + sd)

Conclusion
The result has proved that the ACE is a sensitive polymorphism tool to
differentiate elite from amateur karate-kas, while the results of our survey did
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not indicate the relation between HIFla and IGFl with Kkarate level
achievement. Indeed, our findings showed no association between HIF1la and
IGF1 polymorphisms and Iranian karate-kas performance.

Article Message

it suggested that the ACE gene can be taken into consideration as a genetic
marker in Iranian power-orientated karate-kas. Additionally, the amount of TGS
was not different between groups, so the use of TGS hadn’t been revealed in this
survey. Likely, karate is a sport with the multifactorial demands (e.qg., skill) to
reach the success too; so the genetic talent needs to be checked by variety of
polymorphisms in different geographical zones, and the genetic association
studies must be interpreted with caution, too.
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Tablel- Distribution of age, height, weight and gender and competition grouping of

the subjects in the study

., "L‘_o ., /.L..o
(Jw) O o) Sl i G s s
Fogile)  (p,5els) 39) P lhbe e (olass) <9 95
(ﬁ:?;) Height  Weight Category (%) Sex {No) Frequency  Group
Mean (cm) (kg)
Mean Mean
v 3z ¢ 3. 5
v @ 3 8§ 3¢ &
S &% g 7 N
26 169 64.3 80 Elite «ss
6 77 17 86 82 L]
27 171 66.9 86 5l
Amateur
OS5 59,8
28 171 67.6 _ _ 44 42 80 Non-
athlete
0w | @ 7; j  FELOT 03948 o gtus pilie gl bl lamlio slagyge;l s
Sig= 0.07 S;igz Sig=  Comparisons of Means (weight, height & e gbeog,s
0.45 0.141 age):
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1. NCBI

2. Maximal Voluntary Contraction
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OYQYYSY e dGF-1) S siguilanss oi, 4551 :(ISYOVAY) IGFL o yse ly -
WS W el Koo 5 ISl dlas By m Wlgi e 5 0 e 63h 0By 40 sage LB
(YY) 43S o by |, IGF-1 &l 1 & col slié JUsl 5055 IGF-1 535 .5

Oledal sblaest place ;o &ly Hleiol (79) sge (sanseld 550 55 S S aisad Jome rizean
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(YA) 09 VAF B VA o ladiges gl YA & egil Y9 Ol s 090 VY- U

'PCR (Lo yoloplal b,

plil 50 8 ,leds Jguz 10 70k Aol p 3o (ISGluge ) PCR oSiws 5l ool L DNA 2S5

1. Polymerase Chain Reaction
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Table 2- PCR amplification of ACE, HIF1la and IGF1 polymorphisms programs

oty ACE 5%y HIFla ;3 &by IGFL e by
ACE Gene HIFla Gene
Stages IGF1 Gene Program
Program Program
Primary C 5min  P1 C 5min  P1 94°C 5min Pl
Denaturation
Denaturationces yuls 9é 30sec 3 gé 30sec E 94°C  45sec 3
w w w
, 56° o 56° pd A
Annealing JL! o 45sec g o 45sec %’ 55°C  30sec g
: 72° 8 72 2 g
Extention o sk c Imin c 30sec 72°C  30sec
0 ohsh 2 Imin P32 lomin P3 72°C  7min P3
Final Extention C C

Jsbar D JTL Lo o ACE oed jgo oy 80385 il i 51 LPCR Jpams Lo 51
- b 80s iS5 Slakad DAY YVADP slaJsbas ID T 4 0AVDP Joboao | JT . ¥1ADP
Job & T W1 g)++bp slaJsb 4 C PTL Las o HP 1 o 35T 6 5,54 b HIFLaL gecsd g0
b i e slp s glulis B¢ g Vera0- bp sla sk 4 CT JT 4 V0-bp
IGF1 pcd jgo by 60 ;2S5 laad 5 0l oolaswl All Specific Primer ybg, 51 IGFL pd jg0
ololis 8¢ g 1--bp slaJobo 4 CT Pl g bp Joboas T PTa-bp Jsbo 4w C PTL basye
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(icum (100 bP) WM g TT i

Figure 1- Representative of an agaros gel electrophoresis of PCR partial products of
HIFla gene

(Lane 1: CC genotype (50, 100bp), lanes 2, 3: CT genotype (50, 100, 150bp) and lanes
4: TT genotype (150bp). M (Lane) is DNA 100 bp ladder (Fermentas))

SeS 4 PCR Jgame 0l soliiwl suojps S 5,ET J35 5l salz! el DNA soalin gly
5558975 3L 55989 2SI SO (59,0 4 g B 03l JUiH 5 slaSaly (9,8 4 Sheons
o 59589 580 S & 4335 e e iliign a1y J5 (59, SMalS’ 3L a5 (5 psboay s i
SB35 )88 28 plash 5 g ol Jog 5 Gl 4 VY0 Wy 0 adBe B Ddeay g 0
5 iyt el 5 s L Lai e DNA (slaly 5 8 25 5,583,250 i 5
) oo o5 2iad ST o)les ladiges JS 5l aop Yo s (geyd el sl
s (gl adllas cpl o eadeslitul Glayely g oy Ve cawss JJUT o ol
ol 00l )55 a8l Jouzr )3 oo )0 0dd o) p S slaceS s

SWSNP gols idu ST (gl ouoslicwl REVETSE g Forward S yly Jlgi -¥ Jgus
oy dat o

Table 3- Sequence of Forward and Reverse primers used to amplify the section
containing the studied SNPs
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Forward Reverse Forward Reverse Forward Reverse
primers primers primers primers primers primers
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“oeSe ol (ol i oduay) (B3l A a9 5,99 5SUI SSU ¢ e ((ROZNIN teb)
Veoomhee deen)e oo clo,liaw (TOMOS) s Sao Y-+/) lions (TOPSCIEN)
Royal ) LuSsY LiSiws (HTL) ol 00y) ¢ a8 6loyhans joo (WATSON) 25, Soo
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Jolaz 5 lexe Bl 5 (Sl o Slglyd aoyo ¢ Jlsl8 w8 Jold shoos s ylel slasng, s
39 31 Bl 8aaas il T gy 35Sl ge3T Jolis 55 bolial o el sl iy, 3
JCRCA IRETCEIR VK G FJUCJINC TS WHE SR A X JOS) ST PNCI QUL

292 P<0.05 logyse;l (s lobns maw 05

R

Pl %)

G 9 @s bl 3929 ACE Gigh) @jss )0 ol Sl Lo slolis jol> dalllae b
VEIV) 6,55lel 09,8 L anslin jo (g lokire jsbas (o, £Y) ass ol SIS 09,5 o D/D
5,00 cwizmen ( = 14430 P = 0.011) sg yiies (o0 F1) (L5055 59,08 09,5 § (oo
Solel 09,5 L aulio ;0 (ao)d FVIT) a5 09,5 10 CC gllae ooy o8 HIFL (oigi
P=0.60) 555 Jobire glas pl Lol g0 yiin (quo,0 #V/P) L0594 9 (duoyd #V/0)
(203 YY[-V) 455 09,5 10 TT gllao cussif o8 IGFL gy 800 ogdlea, (¢ =2.746
ol &S 0gr i (do,o YA LIS 90mE g (aoys YYIVY) (gy5kl 09,5 L avolia jo
Ole 8, Jga) F = 1549 P = 0.81) 395 jlobins 5 oglis
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1. SPSS
2. Pearson Chi-Square
3. ANOVA
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Table 4- How to distribute genotypes of ACE, HIF1 and IGF1
polymorphisms in elite / amateur karate-kas and non-athlete groups
(1) IGFL ¢uigij (I HIFla g (1) ACE <wigij 5
o
IGF1 genotype (%) genotype (%) aHIF1  ACE genotype (%) Grgu s
TT* TC cC TT TC cc* 1l ID DD* b
ohsalls
32.07 47.16 20.75 7.7 25 67.3 185 185 63 . ;
Elite <5
oS alls
27.71 53.01 19.27 9.6 289 615 418 434 147 Loile]
Amateur
R SSpryee
30.84 4485 2429 152 232 61.6 11 48 41 Non-
Athlete
ol LJJT

*: Optimal genotype

L) a5 Bl (5,08 Sy LS55 50 TES (S0l v oo (L35 99 3)Leds IS8 b
g FYIVY pSilia L) JIS55,9,08 5 (FF/F 5l L) gl sl 51 iy (PUAD (il

£

ol Sy Ay s cdeds ioailie 2853,5 Sluyei wéya Heilel o3l Yzl

Oy WS 0939 L oloplis 1ol eesl bl Lol wisgs Slopd plie 4 oliws a4 0l
(F=1.664 P=0.08) 095 lobixe 5 kol a5 51 B ol conisanlllas sloog,S




VFY 5L OY o Lol VF 0,90 (0359 65992 78 \$ A

O3 )9 508 9 H9lel canss slrog 5 51 o (sl TGS @595 (S -F S
Figure 2- Total genotype scores of elites, amateur Karate-kas and non-athletes
(Data are expressed as Means + SD)
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LPY) ol 00 ploel o Loy Bigod o b

| alie Gl wige b ol 5 b o8 b 5l oty F iz SIS Sl
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ol it ol Taio cal ol o7 815 gy Sliz s & Gl 5o lay Al 0,08 ol
gl & ey 50 Gla8> 095 (IS5 50 e Colidee S 4 aily Sl 59
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