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R T (Jy i R EE i 7 R ) B G RI,
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Y RS BRI

23 11 (Athletic ability ) #§ AT F4Fl B i
TEBNIRE T, CLAEGERE A A i S A AT D e B
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J7 1A EL A A ) mioAE L ) 35 PR 2R 3k 3R B 5 A (ELk
{18 S PR X TG i 2l 51 78 R R U i L
= E
211 HRBAEXRAHEH RN

a8 RN HE sh RS B IR IE & R AL
1, BHATE SHRE AT 12 ) DL 7R SE 2L 8 B fE )
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Fig.1 The role of gene-environment interactions in the formation of sports performance
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ATLLEE A OGR4 5 3 190 WK /min, JH7E 12 sh 45
1 min YA HFE ZE 607K/ min, KK Hiliz 5 5
T B F A1 VO, max | 2T 3K 1 A0 28 R LA K
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IRV R VA IS A 1F PN YL N = e A D)

JrOF T Y, R T AKIB SRE S FR B
PR 225, 115328 Bl RE 7 AH DG Y 2 I8 22 25 Tl 2 LY
BIE

FEPR 2 SRR M O 1% 30 ) #5
A Rl P A L A i 5 ) i PR A S A {7 B TR
MG AR &, JE N 2 AR 5K -
(AR S, GBS 8 e T OB ] A / ik
RAE LR S5 R 2 sl A RIS 3
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U, A BRI R 2020 4, SCHRE
(1) 512 8l D2 Sh R W FE R 2 50 B E D
2201, Hod Ay 974 H 2 A8 b i 2 4 FE IR
Ferh BT R T S R SR S &
A4 : ACET.ACTN3 577X . ADRB2 16Arg . AQP1
rs1049305 C, AMPDI1 Glnl12, BDKRB2-9, COL5A1
rs12722 T, GABPBI 1512594956 A F/1 157181866 G .
HFE 63Asp.KCNJ11 Glu23 mhaplogroup . PPARA
rs4253778 G .PPARD 152016520 C.PPARGCI1A
Gly482 . UCP3 rs1800849 T4%; 5 Jy & FldE & 1M
KB HE N £ S F . ACE D, ACTN3 ARG577,
AGT 235™  AMPD1 GLN12,CKM rs1803285 G
CREM 151531550 A, GALNTI13 rs10196189 G,
HIF1A 582SER.IL6 rs1800795 G.MTHFR
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5 LR (R AR S 06T 3 5l I i) e MR f 451 2
PRLT 4 AL il 72 R K (EPOR) 2875 . EPOR f1y
C ARuirs121917830 78 48 23 F BT (2 21 40 i 2=
BCER SN 175 R e A AR i 2 LT AR, S8R
RANELT NN 3G 220 . JFR P 1 40 i 3 228 A R AIE
SRy I 200 B B 2 | I3 LT B A R T, X s
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IRETEH UTE o0 TR . A M 4 e 2s
H68%, MLLEE L E 231 g/L, Ml A fE 1 b —
Wiz 3l G Y 25% ~ 50%, AT 0T 5 4% T B
BB AR A R fth 2V PR e
i L M4 AT o 2F 2524 W XS b e N Y
200 244 R BE L LA TR, L, 50 44 FRBE AL I
7 A B A SR DL SE R 2 AR, A5 258 S
AT E A R PR LT A 2 . RS R, fe 4l
YN A 2R 2 ARAR AR 15121917830 2537 kPR X4 5
IR Y LT B AT VO, max /R sR K, {HiX
P RS S A L, BARABIR <0.001% "

R L ) DR A S S JUL PR A A o] 3R R R
(myostatin, MSTN )48 55, Hor s FZ iRl “HL
PSR IR P MSTN L PA R 7 ) i 30 4
CE R PERE T RE S S BN 240, ik e iR
KA 1k S AR AR DGR LA B Bl 2K, iz B i
GEA ] FECE L K" Y I, xR s Fh
BT, MSTN A2 5t 2 1 R XHib 9 B 05 . MSTN
KR B AT IR 2351 (151805086 , 1535781413
1s3791783 . rs11681628 Fl1s7570532) 1] fig 45 X} 4
PRI R B AR T RE ™ A 2, AL FE LA ) 4 it
JIRI AU = T % R LA B i I
R

A1, HFE H63D 24 L 2 & 46 (1) C/G 7 A 78 5+
(rs1799945) 1) G 5 (v 3& K v i 1132 8l 51 $ i o
KA 5 ok R P B9 FE 91728 S (CAnAH X5
TLEY m.16080 A > G) £ B ALBE R LT fE > 5
5 LA KA S Y TGF-1 3 PR 58 28 1 it ) JUL P R 2%
KA LRI, SRR BALEA SC Y PPAR- & St
SR TSR 7 o — B R B ims Hh— A5 0 R
B, 5 LR AR A A DG 1 MSTN 5 (K] 28 A5 38 i 1)
4 /N Sk e S OB MEME S, TR
FERRAR R I
214 TGk

AT Y254 (Train Ability, TA) 3538 35 51 4T 44
preb g ]| 2 [ BRI R S P AL AL | AR N <=
B (PR ) J2& A Al R 5L R 8 (DNA JPF) 76 2 5%
FIRBER (Ui ) i) e ) B pe g 1

iz s gk nl fe g ia 3 5 Rz siRE s , (A4~ iz 8l i

(32 B g TR —A B RR, R [Flis ) 5 %z 3l
Y B B I B PSS A7 AR 2GR MR 25 57
T3 A~ b PRI 25 i SRR 335 W P 38 37 5 A% ]
R WE T, IR, 5 AT AR R R
AMARAH EL, EA R ] 38 PR RS 8 AP DI Rl i e
Jof BEARAL, AN [R] f9 35 4% R 2R 25 52 ik 5 1 3 3R IRAH OC
ZRAL, i, — iz 8l 5 B B S POKF A
AR A 5 A AH G B3 H 1 R R 28, i
BN S 2 A S R A R

T 5E 2, A A e AT o 5 0 23Tl
9 S A AEAR R A 22 58 b WP AR Ak 20 J&
A FIN GRS A A 2 53 90 L T 5% ~ 88% Z [T,
X A 5 PR Y ] i EL L R PR R 52 )1
U A, TR BRI A ISR Sz R R 1)
1z S ZRA D S Y RE 7 HL AT AR 5 A 356 PR AR A4 ot
. 7EHERITAGE KEEWFFH, FEPEAREIE (151 |
2k VO,max DL S AR R B AR R4 5, XF 20 JE bR ifE
632 Bl 251 VO,max [N [ 3845 2k 47% 0, Ik
I KIB B FE RN B KAz Bl RE 7 X I 2R B v i 5 A
NN 34% F126%

LA VO,max M, 1EH B VO,max L8 KF-A7
TEAR R MA 22 7. B2 hn AR ZR AT ff VO, max
B 152%+9.7%, AR Z R BE . kY
14% [ NG VI 2R EEKF VO,max #2553 200 ml/min,
8% 1) N 4 1 Il 25 fig ¥ VO,max 42 /& 700 ml/min L
B AR SRS (GWAS) KB, 21 g
TR Z AP (SNP) Il fi# Ff VO,max A YIZRM:Y 49% o
A F S4B 153 R P A% SNP 1] i e ]
YIZEPER 6%, (E137F B2, #5447 1ik 219> SNP
T 94~ B /D T 94~ SNP /1A VO, max 2 85 A |
221 ml/min, #5195 223 $L 557 HL A >
K VO,max F-H4E 5 T 604 ml/min"*, W] 446 SNP
XA T I 2 A AR IS )

B S LRI N R FEAR R AR BT L 5 S P A A
>, % MSTN, ACTN3 . IGF-1, ACE 25 3L [ £ 45 Ml
SN B AT Y ik A s AR
KB, ACTN3 RR F B 580 Fy Il 2k 1) i
PR R R THIR A 6. A ACTN3 R4
57 PR R AR TE i B BRI 28 |, T4
WRREET A I, ACTN3 R &3k 4t 3
X 1 I R R B
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T340 k2 TR R B, AT R R R AN
e T A8 305, IR R T RS L (5 5, R
FEIR WG SN S Je A8 Ak REAE (5 5 Al i ik
DNA S Ak R 2 2R 1180 A5 B ) 78 25 PR 3k 1) A
W RIEEEAE . BRSSP T
FEAH DG 1 G5 P iy Y B AOIRAS A AR Ak, TR
R — P A ) G ek
215 “ZERTHEEABUAALLEEERATH

13 5 iz shie )1 iz s R I AT Y Gtk 2 JE
TR F R AVRRE , th st G AL 2R (Y11 %%
B R SR SPL ML A SRR s EAE L
[P, BFTERI, BHETER iz ) 51 s i e
BARNAERBIME, 32 K st 4 v] fg x5 i L
PRFILC Il I RE LA RO YR 1 1, e & U i
ShAI S IR, AR AT E SR o 4 ph B JE IR e
FE R M A BOA N 2R T E TR A
HAEF S5 5R DL R e B PR RUREE A AR 5 BT 52
WFEAS Y 1R B, VO,max  FLER FIE (LA) L
A TAEREE (AP 205 ) 45 34 A BAR i ES OC A
Mo B8k VO,max i & , X232 20 IR i 1 1
755 MZTAR UL B 20 5 R Lo b A s B 25 3
RUFSEIR , T S A R T AL 52 AR Y
G5 A TRk 2R R B Bl hE ) R A £
BRI, B A0 HETA Xz sl A
{18 fi 326 5 PRI RU 9 A — A ] B i A A oy | SR
TTEE e, Ad L5506 F 0 ~ 10038 B g (07 Al
“100” 3 il i 26 PR AP SR 20 5 ) , IFFRid ol
“RIEREIES” (TGS) 7,

WA R 2R B R G 0 iz 3 DA 3 R
DNA S 3 0 PR R [ 32 3 5 B A 44 )
PRI 2 A AR, 3R FTA 1A F) L R B AR v A
TET R —zsh 515 b BRI RE R R LR
BEPBIAE— 26 T im sl D1 B BRI —
SCEAEPL TS Wiz 3 51 B 1, AT RE A 58 AN [F) A At
FERBITE R AR ER] . BRI, — A 58387 FER A
(11 3l A e s MR i T Sz sh it H
)P YRR G . JiAh, ARz e,
2 2PNz BR[O, T R R
Bt d], 3 BT EARME s A G, )
B R/ s Y R, 1B RN RRC s
BRI Z 8] 1) IR W] REAAAE A [R] i HE 51 20

AU T TGS T Al 23 42 i 18 A5 s 1) F0 A
Ji , VR AR R R 5 R 2 ] G S 3
fiff R 151 0 112 BRI SCRHE S I R AT gk, LA
Je T MRS D2 30 B R

R T VR E TS N T e Z L R i T,
Williams F/1 Folland % i 35 ] 1 000 000 A F 1 (1) %
R TGS (234 280 #1725,
SEAL NN i IV A% B R R AR Y
KR BTYE , 99% 9 55 M iy R R AH 25 AN 2k
TA, 1M 5 BE A ) 22 PR R 2 A AR A H B, B
WL, HAE RN P T 22— i,
BB JEiz Bl B AT 4 23 PR AR S, R4
REPGSE s A e 37 SR A AR WA
WT 52— BLH, IR A “oe3e” SRR
A AR NS etz sh, B —/ N Gl
RN E oAE S 3 57 Y. R, R s 2
RSP A — 0 SR - JE IR e R 2R - X1 2 40T
AT TR REHHA 14 AMELL BAR ()i JE R U2 At
LS PR L P S

Eyno 25 %5} 46 44 P4 HE 2F 55 MA 0E 30 B kA T
TGS Al . S5 R W, W9 115 30 51 20 1Y TGS it
FZET—Bissh 51 (702 +15.6 vs. 60.8 £12.1), %
WIRG 951 2l 51 BV FAEAETE AR 1 22 B A i
Fo A 24 MRG0 3) 5L TGS 155 100,
WA 3 A PEHEA S5 (Wit 1342 2h 51 TGS ik 8 sk
93, Ruiz %' {f ] 1 64~ SNP 28 AL 1) TGS 4 71
A3 BB S R B TP . A5 SRR B, R
iz 3 AR RS L )42 3 53 ARz B 51 %)
M. A 3" ZIEHIE (RI4H 61~ SNP) iz
Bl BN S RE T 3E ) 5L 9.4% , 1A et 7742
A KL
22 BT AHE S RILIY R K4k

WA 2 s RIEIL P T T- 12 8l b e R s ik
PR BRI, XA RS B RAFRAGRAER A
M BB O A4, PO E R AR 2
ol 55 DRUME AR RN SR L35 4% STk TR A% 1 PR 5
PRI RN 188 Rl A i e Kk
SEHE T, T B H AN IR A RE TR o) i
ok kSR AMI RS R R AL 12 2 I 25 5 A 1 2R
o o, @ISz 8 1 e H e 1 2Rk
HEAMBINE . AEIEEEASE [ SR AL SC
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B B 138 S B A 2RO R
S S
22,1 ZEISA

TN LR IR th 20T B 5 s B 1)
PO RABCHE S Y JTAT AR XA R FR 20 8t
e VBRI ik B R0 B % BEE
3 [ E 4 O 5K Ericsson 2 Y, HZ OMBRIKEL
KPR B L ke iy, ST R D%
Yo 20BN — R AR OB R 2R 2T TE 30, A
0 T AR TSR SE 2 )5 T B RE 3 bR, HEATAR [ 2,
MR G Z5] . @QKIMIME. 7E L KRG REd %]
BRI e B MA I RE T KT o Y %0 8 %k
>J isf ] BARE— i TR G, b £k BT AL , BIAG AT
REIR N AR P TR LR . @ X, B R
BN G . U R () B A T o o
MIE R 5 >), A T RERCN HEA T T AR . @
Frgett, — EIAFIRE SRR | 0620 i 5 52 99 %)
RS RAE R IX AT B0, HoH Rk A 7T i
B,

HLRFSE R 40, 203 2R e B ik
TR BB SR B A I I 2R 3,
AR 53 SR SR E B bR 3l )y, AR B — 1
b X EAR S5 M S AL RDING 31 B SR
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Who is More Likely to Be A World Champion?

—The view of genetics and epigenetics
QIAO Yucheng

(Physical Education Institute,Xi’ an Fan Yi University , Xi’ an 710105, China )

Abstract: The rapid development of molecular biology technology has channeled into people a deeper understanding of
the emergence of world champions. Modern genetics and epigenetics believe that in order for athletes to become world
champions, they must have outstanding sports performance that matches them, and outstanding sports performance is a
multifactorial phenotype affected by multiple genetic variations, epigenetic modifications, and the environment ( training,
nutrition) , which is the result of the interaction of genotype and environmental factors. DNA coding information provides a
blueprint for an individual’ s athletic ability to reach the upper limit, determines the individual differences in athletic potential
and trainability, and many environmental factors such as training and nutrition can affect the quality of individual athletic
performance by changing the epigenetic modification of genes related to exercise ability. Epigenetics not only builds a bridge
or mediation between genes and the environment, but also closely links the athletic potential of individual athletes to athletic
performance. As an environmental epigenetic modulator, deliberate training can play an extremely important role in shaping
athletes’ outstanding sports performance by inducing epigenetic modifications to change the expression level of genes related
to exercise ability without affecting DNA coding. Therefore, only athletes who have the “perfect” combination of athletic
talent genes and can fully express their genes through deliberate training can become world champions.

Key words: athletic performance; epigenetics; genotype; deliberate training; trainability; elite athletes
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