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Vse co se s nami déje je do urcité miry dano
geneticky

Geneticka determinace
Pohybu
Fyzické aktivity
Silova
Vytrvalostni

Spiékovych sportovnich vykont
Odpovedi na fyzickou aktivitu
Riziko svalovych zranéni
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Jak organismus reaguje na fyzickou zatez dle
sveé genetické predisposice

SNP
Mutace
CNV??

Ovlivnéni epigenetickych markeru fyzickou aktivitou
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Horolezci
Profesionalni fotbalisté
Olympijsti vitezove

Porovnani mezi
sportovci a nesportovci

mezi riznymi sportovci (bojové sporty, vodni
polisté, kajakari a atleti)
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ACE, PPARGC1A, PPARA
ACE rozdily fotbalisté vs. nesportovci
PPARGC1A rozdily mezi utocniky a nesportovci
ALE -

P=0,044 =0,035

ACE - kontroly zcela atypické rozlozeni genotypt (Il 24.6%,
ID 29.9% and DD 45.5%; 0,001 oproti HW rovnovaze —
metodicka chyba??)

120 misto FIFA zebricku...

Gieviciene EJSS 2014



Population Exposed / Total ©dds ratio and 95% CI

Athletes Controls

Scott R A, 2005 Africans 44 /291 12785
Scott R A, 2010 Africans 21 /108 53/ 304
Kikuchi N, 2012 Asians 28/ 135 98/ 333
Tobina T, 2010 Asians 19/ 37 155 f 335
Kim C H, 2010 Asians 64 /155 222 / 693
Shenoy S5, 2010 Asians 14 /29 26 /101
Scott R A, 2010* Westems 12/ 110 32 /f 190
Woods D, 2001 Westems 20/ 103301 f 1248
Mazarov | B, 2001 Westermns 42/ 217 105 / 449
Costa A M, 2009 Westerns 10/ 71 167 100
Massidda M, 2012 Westermns 5/42 147106
Ruiz J R, 2010 Westerns 65/ 153 44 f 100
Taylor R R, 1999 Westerns 24 /107 151 f 685
Sessa F, 2011 Westerns 14 /82 10/ 61
Scanavini D, 2002 Westermns 18/ 126 19 /f 152
Amir O, 2007 Westerns 15/ 121 26 / 247
Papadimitriou | D,2008Westems 16/ 101 24 / 181
Muniesa C A, 2010 Westerns 57 /141 43 /7 123
Collins M, 2004 Westemns 97 / 447 35/ 199
Hrukowvicova H, 2006 Westerms 124 / 455 56 / 252
Rankinen T, 2000 Westerns 51 /192 37/ 189
Myerson S, 1999 Westermns 26/ 79 457 / 1906
Alvarez R, 2000 Westerns 15/ 60 627400
Cieszeczyk P, 2009 Westerns 17 /55 22/ 115
Gayagay G, 1998 Westerns 19./64 20/ 118
Eynon N, 2009 Westerns 28/ 81 247240

01 0.2 0.5 10
) Summarized OR MNo. of Heterogeneity test
SUbgoUp-analysis (95% CI) included studies ~ 12¢2) o

All 1.23 (1.05-1.45) 26 51.54 <0.01
Male 1.10 (0.90-1.35) 10 19.79 0.26

Female 0.69 (0.37-1.26) 2 0.00 0.63

Westerns  1.25 (1.04-1.50) 51.86 <0.01

Ethnicity Asians 1.26 (0.72-2.18) 74.86 <0.01
Africans 1.12 (0.72-1.73) 0.00 0.91

Endurance 1.35 (1.17-1.55) 0.00 0.66

Power 0.93 (D.64-1.34) 75.19 <0.01

Sport Discipline
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Aktinin alfa - 3

Pomaha spojovat svalova viakna
Exprimovan v ,,rychlych® viaknech
902 aminokyselin

Arg577Ter

Bézny polymorfismus
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Population Exposed/ Total Odds ratio and 95% C1

QOdds LowerUpper
Athletes Contols ratio  limit  limi

Africans 1117114 305 /311
Afncans 281/284 156 /158
Africans T0/76 176/198
Afncans 23/23 198/208
209/ 250 3T4 /450
101 /155 827150
140/168 4895 /603
106/ 135 240 /333
1177153 87 r100
63/82 38 /45

Scott R A 2010
Yang M, 2007*
Yang M, 2007
Roth S M, 2008~
Shang X, 2010 Asians
Kothari ST 2011

ChiuL L, 2011

Kikuchi M, 2012

RuizJ R, 2010

Sessa F, 2011

Bwsn
Toa8g 32

Muniesa C A 2010
Gineviciene WV, 201 1
Doring F E, 2010
Eynon N, 2012
Papadimitriou | D, 2008
Miemi A K, 2005

Yang M, 2003

Paparini A 2007

RuizJ R, 2011
Ahmetovl |, 2011

Eynon M, 2012~

Scott R A 2010*

Roth S M, 2008
Druzhevskaya A M, 2008 Westerns

1107141 101 /123
168/ 193 224 /250
2421305 241 /292
218/ 273 281 /343
82/101 148 /181
98/108 109/120
2497301 356 /436
34/42 805102
57/66 273/334
104/7/1151113 /1301
202/217 316 /354
111/113 183 /190
47 /52 535/668
455/4861027 /1197
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Ahmetovl I, 2008 Westerns 430/ 4561035 71211
Eynon N, 2012** Westerns 129/143 857111
Massidda M, 2012 Westerns 40/42 88,106
Massidda M, 2009 Westerns 34735 43 /53
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Summarized OR MNo. of Heterogeneity test
(95% CI) included studies .-‘"’{%) P

All 1.27 (1.04-1.53) 28 57 .44 =0.01

Male 1.26 (0.89-1.77) 13 71.57 =0.01
1.52 (0.89-2.58) 6 63.62 0.02
1.30 (1.00-1.69) 20 69.00 =0.01
1.19 (0.95-1.49) 4 0.00 0.81
1.23 (0.61-2.47) < 0.00 0.83
0.92 (0.68-1.25) 68.06 =0.01
1.55 (1.21-1.98) 40 .36 0.04

Subgroup analysis

Female
Westerns
Asians
Africans

Ethnicity

Endurance

ort Discipline
Sp pl =



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3554644/figure/pone-0054685-g005/
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Vyssi efektivita tréninku

15 genu

Intenzivni trénink u silovych typli
Volnéjsi trénink u vytrvalostnich typu
...a haopak

Prokazan vyssi efekt tréninku u matchovaneé zateze

ALE - 55 sportovcl zacalo, 27 dokoncilo (zranéni/nemoc)

27 sportovcu/13 sportti (rugby, badminton, kriket, Serm,
motocyklovy zavodnik,...)

Jones et al. Biol Sport 2016



IKE
M

Nekonsistentni vysledky

Od nepatrnych poskozeni k zavaznym porucham

ACTN3 (Argd77>Ter, rs1815739)
TNF (-308 G>A, rs1800629)

IL6 (-174 G>C, rs1800795)

IGF2 (17200 G>A, rs680)

Baumert et al. Eur | Appl Physiol 2016
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GWAS - analyza statisica DNA variant
GAMES GENATHLETE Jap. vytrv. bézci
Uéastnici MS a OH vs. neaktivni kontroly

rs558129 GALNTLG6 lokus

UDP-N-ACETYL-ALPHA-D-GALACTOSAMINE: j
POLYPEPTIDE N-ACETYL ; XY .-,. ;:
GALACTOSAMINYLTRANSFERASE-LIKE 6 i 8

proteinu L

-

Posttranslacni modifikace

No Evidence of a Common DNA Variant Profile Specific
to World Class Endurance Athletes

Rankinen et al. PlosOne 2016


https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=4732768_pone.0147330.g002.jpg
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Prakticky nikdy nejde o vyhradni vliv fyzické aktivity
Nutrigenetika * Aktigenetika

FTO

MC4r
TMEM18
NYD-SP18



Fat mass and obesity associated gene
Nejsilnejsi znamy geneticky determinant
telesné hmotnosti

3 kg telesné hmotnosti

Intervencni studie —
Rizikovéjsi genotyp = lepsi odpovéd’ na intervenci
Replikovano v radé (ne vsSech) studii

Nikoli mono- ale poly- genni determinaci
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A kg A BMI N Pkg PBMI
FTO GG 6.7+ 2.3 25+0.8 87
0.04 0.02
FTO GT+TT 6.0+ 2.1 2.2+ 0.7 162
MC4R CC 42+ 3.6 2.8+0.9 21
0.03 0.0004
MC4R CT+TT 3.1+ 2.6 2.3+0.7 328
FTO GG/ MC4R CC 74+2.3 39+1.3 4
n.s. n.s.
FTOTT/MC4RTT 5.7+ 2.1 2.1+0.6 43
FTO GG and/or MC4R CC 6.7 £ 2.2 25+0.7 98
0.002 0.0009
FTO +T and/or MC4R +T 59+ 2.1 2.2+ 0.7 231

Zlatohlavek et al. Clin Bioch 2013



Obtiznost definice ,,pohybu“

Rekreacni * Vrcholovy
Vytrvalostnim * Silovym

Heterogenita studii
Neporovnatelnost

Malé poéty zahrnutych jedincu
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Odhad fyzicke vykonnosti, vydrze,
trénovatelnosti, svalovych zraneni,
doporuceného typu telesné zateze... dle
genetickych disposic je ve stadiu (prozatim
ne zcela uspésného) vyzkumu

nelze jednoznacné doporucit genetické
testovani v této oblasti




