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v v nucleosomes (bead-on-a-string arrangement), the chromatosome core particle and 30 nm fibres (the existence of which is
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epigenetickych zmén se
oznacuje jako epigenom.
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Béhem poslednich 50 let vSak samotny vyznam epigenetiky prosSel
vyvojem, a to z ddvodua rostoucich znalosti v oblasti molekularni
biologie. Epigenetické principy jsou zakladem regulace exprese
genu u eukaryot. Je evidentni, Zze vzory genové exprese se velmi
liSi mezi riznymi typy bunék a tyto vzory mohou byt klonalné
zdédeny (Gary Felsenfeld, Cold Spring Harb. Perspect Biol., 2014)

V roce 1956 zverejnil britsky vyvojovy biolog Conrad
Waddington svaj €lanek v c¢asopise Evolution (Waddington,
1956), ve kterém se podafrilo prokazat dédiénost znakud ziskanych
v populaci v reakci na environmentalni podnéty.

Riggs (1975) a Holliday a Pugh (1975) navrhli, ze methylace DNA
muze pusobit jako epigeneticka znacka, zodpovédna inaktivaci X
chromosome.




Methylace DNA je pojem, kterym rozumime modifikaci nukleovych
a kovalentnim pfipojenim zbytku.

Pritomnost 5-methyl cytosinu u eukaryot spole€né s post-translacnimi
upravami patfi mezi , kterézto
bez nutnosti zmény genetického kodu reguluji v dané

Methylaci DNA, u savcu tedy vznik 5-methyl cytosinu (5mC), katalyzuji
zvaneé methyltransferazy, které prenaseji (
methanu) z S-adenosyl-1-methioninu na paty
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Epigeneticke modifikace ve vztahu k inaktivaci X chromosomu
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Inaktivace X chromosomu ve vztahu k epigenetickym modifikacim
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Inactivation of X chromosome in hESCs in comparison to MEFs
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Epigenetika: Reverzibilni procesy v chromatinu, které jsou z
velké casti dédicné, ale mohou nastat i v dusledku vlivl
prostredi (nebo vlivem epi-diety), coz se veétsinou projevuje
zménami Vv procesech probihajicich v bunééném jadre.
Nedochazi vSak ke zménam v sekvenci DNA.

Tyto déje se odrazi ve fenotypu organizmu.

Epi-dieta - nutrigenetika kombinuje molekularni genetiku s védou
0 zdraveé vyzive.



Nutridieta (epi-dieta): Nové se rozSifuje poznani v oblasti
epigenetiky a zde je dualezité zjisténi, Ze vlivy vnéjSiho prostredi,
jako napfF. vyziva, mohou zdsadnim zpusobem zménit aktivitu genu
ridicich ¢innost mozku nebo diferenciaci stfrevnich bunék.

Je to obecné povaZzovano za jeden z nejvétsich objeva ve vyzkumu
za poslednich deset let.

Napriklad kurkumin (nebo latky na bazi HDAC inhibitorti v potravé)
nedokdZze prfimo ovlivnit DNA, ale mulze ovlivnit genom
prostrednictvim zjiSténych epigenetickych mechanizmu, jako je
metylace DNA, acetylace, nebo dalSi modifikace histond, zmény v
MiRNA, a tim ovlivni, ktery gen se projevi a ktery nikoliv.



Co oznacujeme za epigenetické faktory
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« Nomenklatura modifikaci histont: Brno nomenclature for
histone modifications (Turner, 2005)

 Definice epigenetiky: Cold Spring Harbor Laboratories
(CSHL) (2008)
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Acetylace histonu je
katalyzovana histon acetyl-
transferazami (HATs). K
deacetylaci histonu
dochazi za ucasti histon
deacetylaz (HDACS).
HDACs odstrani
acetylskupinu, ktera je

Crystal structure of human MYST histone
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Inhibition of HATs and HDACs
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Předvádějící
Poznámky prezentace
Major goal: Effects of 2 different inhibitors at model cell lines. As you can see we had SAHA wich is HDACi and
HATi was originally chosen from dr.  N. Martinet ECC library. In was provided by prof. F. Dekker from Groningen Netherland 
 


uplatnu1| béhem bunecneho cyklu diferenciace a vyvo;e f e
mySich F9 je doprovazena zvySenou transkripci hlstonuﬁ—m" TS

H2A" H2A.X H2A.Z MacroH2A, H2A-Bbd, H2AVD, H2A.X. varianta H2A.Z

je konzervativni béhem evoluce. Macro H2A se vyskytuje u Xi, zatimco H2A-
Bbd u Xa chromosomu a autosomu. H2A.Z se vyskytuje v intergenickych
oblastech.

HZB nema varianty, uplatiuje se pri regulaci kondenzace chromatinu,

represi transkripce a béhem gametogeneze, H2B je zodpovédny za
usporadani chromatinu u spermii.



Usporadani chromatinu u somatickych bunék a spermii
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Předvádějící
Poznámky prezentace
wo well-defined mechanisms of imprinted gene regulation have been described: the insulator model and the ncRNA model (Lee and Bartolomei, 2013). The insulator model (Fig. 2A) is best illustrated at the H19/Igf2 locus. In this example, the ICR on the maternal allele is unmethylated and is bound by the insulator protein CCCTC binding factor (CTCF). This binding prevents the downstream enhancers that are shared by both H19 and Igf2 from engaging the Igf2 promoter, but allows the enhancers to access H19 and activate its expression. On the paternal allele, the ICR is hypermethylated, which prevents CTCF from binding and the insulator from forming. Consequently, the Igf2 gene is activated by the shared downstream enhancers. Thus, in this model, the epigenetic state of the ICR determines the expression pattern of the locus. 
wo well-defined mechanisms of imprinted gene regulation have been described: the insulator model and the ncRNA model (Lee and Bartolomei, 2013). The insulator model (Fig. 2A) is best illustrated at the H19/Igf2 locus. In this example, the ICR on the maternal allele is unmethylated and is bound by the insulator protein CCCTC binding factor (CTCF). This binding prevents the downstream enhancers that are shared by both H19 and Igf2 from engaging the Igf2 promoter, but allows the enhancers to access H19 and activate its expression. On the paternal allele, the ICR is hypermethylated, which prevents CTCF from binding and the insulator from forming. Consequently, the Igf2 gene is activated by the shared downstream enhancers. Thus, in this model, the epigenetic state of the ICR determines the expression pattern of the locus. 
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Figure 1: Simplified model of Polycomb Group (PcG)-mediated repression.
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Metody vhodné ke studiu histonového kodu

1. imunofluorescence-konfokalni mikroskopie
2. GFP-technologie e —
3. ChIP-PCR 433 S r—
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