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This study aimed to examine whether the polygenic profile of ACE [D and ACTN3 R577X poly-
morphisms is associated with muscle power performance in Korean athletes. For this study, 106
top-class power athletes (top-class group), 158 elite power athletes (elite-class group), and 676 healthy
adults (control) aged 18-39 yrs were recruited and their genotypes were analyzed. The top-class group
showed higher frequencies of the // genotype and / allele in ACE, as well as higher frequencies of
the KR genotype and R allele in ACTN3 (top-class vs. control: 41.4% vs. 32.1% for /I genotype, 67.1%
vs. 57.7% for 7 allele, p<0.05; 42.3% vs. 29.0% for RR genotype, 65.3% vs. 54.8% for / allele, p<0.05).
In the polygenic profile, the top-class group had significantly higher frequencies of com-
bined-/// ID+ KR/ RX genotype than the control group (top-class vs. control: 82.9% vs. 66.7% for
1/ ID+RR/ RX, p<0.05), and there was even a sharp increase in total genotype score (TGS) in this
group compared to the elite-class and control groups (66+0.9 vs. 581.9 vs. 56+2.3, p<0.05). The com-
bined-/I/ ID+RR/ RX genotype showed the possibility of succussion in the top-class muscle power per-
formance with an odds ratio of 2.3 (CL:1.4-4.1, p<0.05). These results suggested that ACE and ACTN3
need to interact with each other to affect muscle-power performance in an additive form. Furthermore,
the polygenic profile of ACE and ACTN3 can predict muscle performance with high success in a ho-
mogeneous dominant combined genotype (/I/ [D+RR/RX). A further study could identify and com-
bine other genes into ACE and ACTN3 for muscle strength.
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Table 1. ACE genotype and allele frequencies in Korean power-oriented athletes

Group (n) - Gen});ype — ; Allele _
Total
Control (n=676) (3%213) (533) (1161.?;) (57503 (227.23)
Elite-Level (n=158) (357§9) (4?.)8) (126?3) (61(?.2) (3192.(;)
Top-Level (n=106) (411(:1) (551'74) (7?2) (6174?) (3?9)
Malé
Control (n=358) o) 0 9 o -
Elite-Level (n=104) (3%76) (44572) (12902) (51512) (4?78)
foprbevel (v=70) oty 29) 57 ) o01)
FPemalé
Control (n=318) (3}321) (515[;) (15766) (;76i) (527?5)
Elite-Level (n=49) (42;9) (42639) (1 5’2) (6(;53) (3557)
fop-tevel (074 e s o) @9) o1

Values are number (percentage) within each group; °p for trend in genotype=0.006, “p for trend in allele=0.008, *significantly
different from the control group at p<0.05; °p for trend in genotype of male=0.032, °p for trend in allele of male=0.011; ‘p for
trend in genotype of female=0.025, “p for trend in allele of female=0.027.

Table 2. ACTN3 genotype and allele frequencies in Korean power-oriented athletes

Genotype Allele

Group (n) RR RX XX R X
Total

_ 196 349 131 741 611

Control (n=676) (29.0) (51.6) (19.4) (54.8) (452)

. _ 45 78 30 168 138

Elite-Level (n=158) (29.4) (51.0) (19.6) (54.9) (45.1)

_ 47 51 13 145 77

Top-Level (n=106) (42.3) (45.9) (11.7) (65.3) (34.7)
Malé

_ 91 192 75 374 342

Control (n=358) (25.4) (53.6) (20.9) (52.2) (478)

. _ 33 51 20 117 91

Elite-Level (n=104) (31.7) (49.0) (19.2) (56.3) (43.8)

) 28’ 34 8 90 50

Top-Level (n=70) (40.0) (48.6) (11.4) (64.3) (35.7)
Famalé

_ 105 157 56 367 269

Control (n=318) (33.0) (49.4) (17.6) (57.7) (42.3)

. _ 12 27 10 51 47

Elite-Level (n=49) (24.5) (55.1) (20.4) (52.0) (48.0)

_ 19 17 5 55 27

Top-Level (n=41) (46.3) (415) (122) (67.1) (329)

Values are number (percentage) within each group, p for trend in genotype=0.010, p for trend in allele=0.012,

*significantly different from the control group at <0.05; °p for trend in genotype of male=0.007, °p for trend in allele of
male=0.005; “p for trend in genotype of female=0.172, p for trend in allele of female=0.173.
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Table 3. polygenic distribution of ACE and ACTN3 in Korean power-oriented athletes

Genotype
Group (n) 1D Ll
RR+RX XX RR+RX X
Total
) 451 112 94 19
Control (n=676) 66.7) (16.6) (13.9) 28)
‘ ) 102 26 21 :
Elite-Level (n=158) (66.7) (17.0) (13.7) (2.6)
i 9’ 11 6 )
Top-Level (n=106) (82.9) 9.9) (5.4) (L8)
Malé
) 235 66 48 ¢
Control (n=358) (65.6) (18.4) (13.4) (2.5)
. i 68 16 16 4
Elite-Level (n=104) (65.4) (15.4) (15.4) (3.8)
] 59" 7 3 1
Top-Level (n=70) (84.3) (10.0) (4.3) (14)
Femalé
) 216 46 46 10
Control (n=318) (67.9) (14.5) (14.5) (1)
. . 34 10 5 0
Elite-Level (n=49) (69.4) (20.4) (10.2) (0.0)
) 33 4 3 !
Top-Level (n=41) (80.5) (9.8) (7.3) (24)

Values are number (percentage) within each group, p for trend=0.006, *significantly different from the control group at p<0.05;
°p for trend in genotype of male=0.027; “p for trend in genotype of female=0.043.

P<0.01

Total Genotype Socre
8

p<005 ‘

,——\

4“ 3

30 1

20 4

10 +

0 T
Contrel Elite Class Top-Class
(n—676) (n—=158) (n—106)

Fig. 1. Total Genotype Score in top- and elite-class power

performance.
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1.123
(95%Cl: 0.837~1.506; p=0.439)

2433
(95%CI: 1.446~4.094; p=0.001)

Ilf ID+RR{ RX
Others are composed of DD+RR/RX, DD+XX, and RR/RX+DD in the hybrid genotype.

Elite-Level
Top-Level

Table 4. Odds ratios in polygenic distribution of ACE and ACTN3 of power performance
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