Epigenetika v reproduk¢ni mediciné



Epigenetika (od slova exi/mimo genetiku) je v
modernim slova smyslu védni podobor genetiky,
jenZz studuje zméeény v genove expresi (a tedy
obvykle 1 ve fenotypu), které nejsou zptisobeny
zmeénou nukleotidove sekvence DNA.



https://cs.wikipedia.org/wiki/Genetika
https://cs.wikipedia.org/wiki/Exprese_genu
https://cs.wikipedia.org/wiki/Fenotyp
https://cs.wikipedia.org/wiki/Nukleotid
https://cs.wikipedia.org/wiki/Sekvence_DNA

The ‘epigenetic’ code

DNA methylation
Methyl marks added to certain
DNA bases repress gene activity



« X-Inactivation

Cytosine methylation in mammals

Gene expression
Chromosomal stability
Cell differentiation

Imprinting

Carcinogenesis

Aging

.



Psychological l Diurnal/Seasonal g
state correlations

Disease
exposure

Social
Interactions

Alternative —> Toxic *
medicine il Chemical @ 1
{1 s
TherapeutV %ﬂ 1\5 Drugs
~e Drugs ULA of Abuse
Microbiome Exercise Financial Status




Tyto mysi jsou geneticky stejne€. Piesto se 11Si barvou
a nachylnosti k onemocnénim. Tento stav byl u nich
vyvolan vyzivou. Ta navodila metylact genu a
zmeénila jejich funkci. Vlastnost se predavda na
potomstvo.




Agouti (AY)
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Gen agouti souvisi s vySSim
vyskytem cukrovky a
rakoviny.

Mysi s vypnutym genem
agouti vykazuji vyrazné nizsi
vyskyt rakoviny a cukrovky
nez jejich rodice.
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Randy L. Jirtle: ,,Epigenetickymi déj1 zménény genom
neznamena jen jinou barvu srsti, je to také o
nachylnosti k obezité, diabetes, leukemii a dokonce 1 0
chovani.*



EPIGENETIKA A LIDSKE CHOROBY

[1] PORUCHY IMPRINTINGU
Beckwith-Wiedemannuv syndrom
Russell-Silvertuv syndrom
Angelmanuv syndrom
Prader-Williv syndrom
Pseudohypoparatyre6za

[2] PORUCHY METYLACE DNA
Imunodeficience ICF syndrom
Metylentetrahydrofolat reduktaza
Rettav syndrom

[3] PORUCHY STRUKTURY CHROMATINU
Schimkeho imunoskeletalni dysplazie
Rubinstein-Taybiho syndrom
Facioscapulohumeralni svalova dystrofie

[4] X-VAZANE EPIGENETICKE PORUCHY
Martin-Belliv syndrom
Mentalni retardace vazana na a-thalasemii
Cofflin-Lowryho syndrom

[5] NADOROVE BUJENI
Wilmsuav renalni tumor



Imprinting

Genomovy (t€Z nazyvany parentalni nebo gameticky)
imprinting je definovan jako reverzibilni proces, kdy
specificka modifikace gent v parentalni generaci vede k

funk¢nim rozdiliim mezi paternalnimi a maternalnimi genomy v

diploidnich bunikach potomstva.
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"parental conflict hypothesis"

Beckwith-Wiedemann Russel-Silver
Syndrom Syndrom
IGF-2 gen

H19



Reprogramming the DNA methylome

Embryo

——  Imprinted genes
e Paternal genome
—  Maternal genome
—— CpGislands



Reprogramming the DNA methylome
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Imprinted genes
Paternal genome
Maternal genome
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Aging

Cancer



Beckwith-Wiedemann Syndrom se vyskytuje
u IVF déti s frekvenci 1:1300 (v béZné
populaci 1:13000)



Fertility Treatments Can Change DNA
Methylation Patterns

e Ovulation stimulation:

— Maturation and ovulation of oocytes with
incomplete/aberrant DNA methylation

* In vitro fertilization (IVF):

— In vitro embryo culture disrupts proper imprint
maintenance during global genome demethylation

* Intracytoplasmic sperm injection (ICSI):

— Sperm with incomplete/aberrant methylation bypass
natural selection



Changes of DNA methylation during
germ cell development

primordial germ cells
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V prub¢hu ontogeneze dochdzi u savcu k rozsdhlym zménam ve
stupni metylace cytosinu. V primordialnich pohlavnich bunkach
dochdazi k vyrazne¢ demetylaci, ve vlastnich gametach je metylace
op¢€t vyrazna (véetné imprintl), v prubéhu embryogeneze (in utero)
zase vznikaji noveé metylacni zaznamy.



Tim, jak se chovame k naSim détem,
ovliviiujeme Zivot naSich vnoucat.
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Nr3cl gen — jeho Spatna funkce souvisi u Cloveéka
s mnoha psychopatologickymi poruchami
(absolutni neschopnost snaset stres)



allelic polymorphisms or DNA mutations,
only explained a minority of the expected
heritable fraction

“missing heritability”



Dédicnost traumat

Priklad lidi, kteti prezili holokaust

PoruSeni exprese genu regulujicich metabolismus kortikoidu
— epigeneticka regulace

Epigeneticky porusené transkripCni profily se udrzely 3 generace

Zvysena frekvence cukrovky, obezity, psychické problémy






