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Plan prednasky

Epigeneticka pojeti ontogeneze

Kovalentni modifikatory chromatinu a kratké molekuly RNA /

Epigeneticka transgeneracni pamet’
Epigenetické zméeny provazejici dediferenciaci bunék

-Inhibitory epigenetickych drah

Podékovani: Ceska akademie véd



Postgenomicka éra ve vede otevira
dalsi zahady

S.C0O

www.biocomicals.com, Alper Uzun, PhD.



Genetika je podstatné slozitejsi nez jsme
si (Mendel, Watson, Crick ...) mysleli.

The two main components
of the epigenetic code

DNA methylation

Methyl marks added to certain
DNA bases repress gene activity,

Histone modification

A combination of different
molecules can attach to the ‘tails’
of proteins called histones. These
alter the activity of the DNA
wrapped around them.

Jedna z moznych definici
epigenetiky:

Mitoticky nebo meioticky
dédicna zména, ktera neni
vazana na primarni sekvenci
DNA, nybrz je dany jinymi
Upravami, které ovliviuji
aktivitu (expresi) genu —
struktura chromatinu
(,,chromatinova dédi¢nost”),
metylace bazi v DNA, acetylace
histonu, regulacni aktivity
molekul RNA, konformace
proteinu.

Berger et al. (2009) Genes Dev.



Epigenetika je aktualni téma
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Waddington: Diferenciaci chape jako epigeneticky proces
ovliviiovany prostifedim

Conrad Waddington
(1905-75)
embyolog

mozné vysledné fenotypy (kanalizace)

.. adaptivni zmény genové exprese mohou byt za urcitych
podminek v ontogenezi stabilizovany (asimilovany)

... evoluce je fixace ontogenetickych zmén



Mnohoéetné funkce epigenetickych procest

rizeni ontogeneze
regulace genové exprese

organizace bunéc¢ného jadra

Funkce se realizuji epigenetickymi kddy:
« DNA methylation code

 Histone modification code

« Small RNA code



Molekularni nastroje epigenetickych zmén....

3. RozloZeni hustoty centromera
metylace DNA na mC

husenicku. Mapa
byla sestrojena |C
z dat ziskanych
imunoprecipitaci
chromatinu

s protilatkou proti
metylcytosinu

(mC). Na ose Y jsou
relativni hustoty

mC (+ hodnoty)

aC (- hodnoty)
vztatené na jednotku

délky sekvence. Vesmir 94, dnor 2015 | http: /Awww vesmir.cz

Metylace DNA neni v genomu rozmisténa nahodné:

* Byva lokalizovana v symetrickych motivech CG, u rostlin pak i CHG, CHH,

* V. genomu existuji klastry mC prevazné v nekédujicich ¢astech centromer, inaktivnich
promotoru, transposontl...

Objev metylace cytosinu v CG motivech savéich bunkam patii éeskym védciim z AVCR
Doskoc¢il a Sorm: Biochim Biophys Acta. 1962 Jun 11;55:953-9.



MetylaCni kdd se realizuje chromatinovymi bilkovinami....

Characterization of MeCP2, a

i ) vertebrate DNA binding protein with
mC vazebny protein > e affinity for methylated DNA.
ngl) Meehan RR, Lewis JD, Bird AP.
— Nucleic Acids Res. 1992 Oct
mC v DNA ([ 200®®® , 11;20(19):5085-92.

Multiple function of DNA methylation:

* Regulation of tissue specific expression /gene knock outs
are lethal/

 Inhibition of transposon activity and other parasitic genomic
elements

* Inhibition of genetic recombination?

Martin-Bell Rett

X-chromosom vazané
mentalni retardace

Mutace v MeCP2 lokusu
mC-vazebny protein

metylace CGG
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Vznik a metabolismus metylcytosinu. Reakce 1,2 a 6 maji obecnou platnost, reakce 3-5
byly prokazany v mozkové tkani savcu.
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Chemicky je mC nejméne stabilni bazi, podléha spontanni deaminaci na tymin
(reakce 6)



Darn za prepych...

Frequency of SNPs
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0.0

Metylcytosin v DNA je mutagenni bazi in vivo

= ={-HHH -

CG CHG

Cycas revoluta Drosophila melanogaster

High methylation No methylation

55 (cluster)

CHH

non C

rRNA genes divergence:

Mutations in C. revoluta rDNA are distributed exclusvely in methylation motifs

Wang et al. 2015 — in press
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Biochemistry, Genetics and Molecular Biology. Chromatin
remodelling, book edited by Danuta Radzioch, ISBN 978-953-51-

1087-3
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Nékolik zasadnich objevu v genetice
predznamenal vyzkum na rostlinach

e Zakony dédicnosti — Gregor Johann Mendel

Wikipedia

*Napoli C., Lemieux C., and Jorgensen R. (1990) ,Introduction of a
chalcone synthase gene into Petunia results in reversible co-
suppression of homologous genes in trans®. Plant Cell 2: 279-289.

*Dehio C. and Schell J. (1994). ,Identification of plant genetic loci
involved in a post transcriptional mechanism for meiotically reversible
transgene silencing“. Proceedings of the National Academy of
Sciences of the United States of America 91 (12): 5538-5542.



Imunitni systém rostlin je zacilen na virovou RNA

RNA nucleotides

- A
ey \/irus PV-X

Sir David Charles Baulcombe

Wikipedia

proteins

+ virus

+ Virus

, virova RNA Transgenni RNA
5 3’ €—
>3’ 5’
-rozpad virovych i transgennich RNA
-RNA interfence, post transkripéni umlCovani (PTGS) . o N ] )
-klicovy enzym RNAdependentniRNA polymeraza (RdRP) s b it es, ez

Baulcombe, D. C. (1996). "RNA as a target and an initiator of post-transcriptional gene silencing in transgenic plants." Plant Molecular Biology 32(1-2): 79-88.




The Nobel Prize in Physiology or Medicine 2006 Andrew Z. Fire,
Craig C. Mello

- -
>
‘a//

Andrew Fire Craig Mello
Klicova uloha dvouvlaknové RNA &
¥ phesphate ond HTH - ¥ hydroxy end
Ca_er_lorhabdltls elegans Q 2 nuchotide ovarhang
(hlistice,Nematodeae) ;\»\
‘ length: 20-25 nucleolides
?

Sir David Charles Baulcombe

_‘ ~ Rozpad bunécnych mRNA

Wikipedia

Fire, A; Xu, S; Montgomery, MK; Kostas, SA; Driver, SE; Mello, CC (1998). "Potent and specific genetic
interference by double-stranded RNA in Caenorhabditis elegans". Nature 391 (6669): 806—-11

‘RNA interference je prastarym mechanismem ochrany genomu pred cizorodou nukleovou kyselinou

Expresi endogennich genl I1ze modulovat siRNA (RNAI) technologii (Siroké uplatnéni v praxi véetné
humdnni mediciny)


http://en.wikipedia.org/wiki/File:Caenorhabditis_elegans.jpg

Dvojvlaknova RNA muaze u rostlin vyvolat metylaci DNA

4. Metylace DNA o2
,\/- novo katalyzovami
molekulami RNA
l nabourdva centralni

DCL3 dogma molekularni
biologie. Dlouhé

; dvouvlaknové
RNA ]
o4 it molekuly RNA
—— ——— {dsRMNA) jsou 3tépeny

endonukleazou DCL3
na fragmency délky
24 nukleotida. Ty
vitupuji do komplexu

% proteinem Argonaut
AGO4, ktery pak

tok informace

aktivuje DNA
metyhransferazy
DRMI1-2 na piisluiném
tuseku DNA. Proces
pfipomina dva stavy
baterie - vybita

DRM \ (AGO4 minus RNA),
nebo nabita (AG 04

plus RNA). Upraveno
podle Matzke M. A.,

Kanno T., Matzke A.:
Annu. Rev. PlantBiol.

66, 9.1-9.25, 2015

DRM1/DRM2

Obracen

DNA

Prehledné Vesmir 2015



Provazanost epigenetickych procesu




Epigenetické markery genove exprese

Modifikator Activacni Represivni
(euchromatin) (heterochromatin)
»DNA methylation CG, (CHG, CHH)

»Histone acetylation | H4, H3 (lysine) -

»Histone methylation | H3K4m2, H3K4m3, H3K9m?2,
H3K36m3 H3K27m3, H4K20m1
»Small RNA InRNA 21 nt
miRNA 24 nt
INRNA

mMiRNA



Heterochromatinizace a inaktivace jednoho X chromosomu u savcu
« primarni funkce je kompenzace genové davky,

* Nastava u samiCek XX

* Nenastava u samcl XY a samicek X-

Zygota Murray Barr ~ Mary Lyon
(1949) (1961)

Barr body

XX
chromosomaes

X inactivation B o :
Barr bodie
XX genotyp

Lyonizace je slozity proces zahrnujici témér vSechny znamé epigenetické mechanismy
« Metylace DNA

« Deacetylace a metylace histonu

* Transkripce dlouhych nc RNA

4

diferenciace




Temnd hmota genomu

Jen mala frakce DNA koduje bilkoviny nebo strukturni RNA

Transkripce dfive Situace dnes
‘mRNA

Z ¢eho je temnd hmota genomu sloZena?
Heterochromatin: ‘mIRNA
*Retroelementy
*Endogenni viry

«Satelitni DNA *SIRNA

*Jednoduché repetice

*long ncRNA

Chromosomy N. tabacum, barveno DAPI x

Funkce:

Wikipedia

Koukalova a spol, 2010



Obsah “Temné hmoty“ koreluje se slozitosti organismu

. Obratl
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Zakladnifakta o mikroRNA

miRNA poprve popsal Ambrosakol. (1993) u C. elegans (lin-4)
Priblizné 3% predikovanych lidskych genu jsou geny pro miRNA (priblizné 1000 miRNA)
miRNA maji potencial regulovat asi 1/3 kodujicich gen(
/ Nékteré miRNA jsou kédovanyvice nez jednim genem
Geny kodujici miRNA jsou Casto klastrovany (klastr miR-17)
Geny miRNA jsou lokalizovany v mezigenovych oblastech
vintronovych oblastech nebo antisense retézcich znamych genu

Really?!
Who are you little thing?
The son of a new genetics?

2500 -
Search Key Words:
w 2000 O0"miRNA"
_E B"miRNA + Cancer"
I am very small ® 1500 -
and non-coding! 2
But | can do a big job =]
in your cells! S 1000 -
Size doesn't matter! E
(=]
# 500 - ”
‘ 0 - -
N & D ) A
MicroRNA MessengerRNA o > rE?P ANy qﬁm@ q,é?q,é?
sinzia Sevignani 2005 Year

Upraveno podle O.Slaby, 2009



RNA byla klicovou molekulou pfi vzniku

zivota na Zemi,
...je to proto, Ze mulze plnit souCasné katalytickou
i informacni funkci

V dnesnich organismech se RNA ucCastni vSech
dulezitych bunécnych procesu

1. proteosyntéza.

2. diferenciace,

3. regulace genove exprese

4. kognitivni funkce pfi interakcich makromolekul

Reakéni centrum
Y

substrat .

Ribozyme




Umime sekvenovat genomy, zname mutace v genech zpiisobujici
rtizna onemocnéni, ale neumime mutace opravovat

Priklad: jedinci s mutaci v genu APC maji 50% pravdépodobnost vzniku
nadoru tlustého streva (Familiarni adenomatozni polypo6za).
Ale mlizeme s tim néco délat?

www.biocomicals.com, Alper Uzun, PhD.



K cemu jsou poznatky o RNA dobré....
CRISPR - Clustered Regularly Interspaced Short Palindromic Repeats

Nova technologie CRISPR umozniuje jako poprvé v historii editaci genomu in vivo

- Princip spocCiva v soucinnosti gRNA a nukleazy

X
/ V  Target DNA

PAM

- oprava mutaci v genech \_x

- nahrada posSkozenych useku DNA
- introdukce novych variant

Cas9
Guide RNA

Nat Biotechnol. 2014 Jun;32(6):551-3. doi: 10.1038/nbt.2884. Epub 2014 Mar 30.

Genome editing with Cas9 in adult mice corrects a disease mutation and phenotype.

Yin H, Xue W1, Chen S?, Bogorad RL?, Benedetti E3, Grompe M3, Koteliansky V4, Sharp PAS, Jacks T, Anderson DG’.
sachusetts, USA. [4] Institute of Medical Engineering and Science, Massachusetts Institute of Technology, Cambridge,
Massachusetts, USA.

Abstract

We demonstrate CRISPR-Cas9-mediated correction of a Fah mutation in hepatocytes in a mouse model of the human
disease hereditary tyrosinemia. Delivery of components of the CRISPR-Cas9 system by hydrodynamic injection resulted in
initial expression of the wild-type Fah protein in ~1/250 liver cells. Expansion of Fah-positive hepatocytes rescued the body
weight loss phenotype. Our study indicates that CRISPR-Cas9-mediated genome editing is possible in adult animals and
has potential for correction of human genetic diseases
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Waddingtonova epigeneticka krajina

Waddington, Conrad H. 1953. The Epigenetics of birds. Cambridge University Press

* Cose stane, kdyz se v
krajiné objevi prekazka?

* MUzZe prostredi ovliviiovat
VYVOjovy program?

* MUzZe prostredi ovliviiovat
epigenetické modifikace?




 Konzumace alkoholu béhem gravidity je nejcastejsi pricinou
indukovanych mentalnich deficienci a vrozenych poruch ve vyspélych

zemich Chudley et al. CMAJ 2005

* FASD - Spektrum vrozenych alkoholovych poruch

— 2-5% gravidit!

— Obecny termin zahrnujici psychické abnormality, poruchy chovani a
intelektualni zaostalost

— Z nich pak nejvaznéjsi diagndza - Fetal Alcohol Syndrome (FAS)




Mnohocetné dusledky expozice embrya alkoholu - FASD
Priichod Waddingtonovou epigenetickou krajinou....
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Mysi experimentalni model konzumace alkoholu v gravidité

e Kontrolni skupina: H20
e Pokusna skupina: 10% EtOH

volny vybér denni tekutiny T APPSR
T e
o

\.l‘J“
g ‘

Pa wlil
CAS, WA

 70% preference pro 10% EtOH
e Méreni konc. alkoholu v krvi

* Odpovida mirné zavislosti na
alkoholu.

e Ekvivalent gravidni zeny
konzumuijici 2-4 dcl vina denné.

Young & Olney 2006 Neurobiol. Dis.



MikrocCipova analyza metylace DNA v potomstvu

PND 70

DNA Methylation %
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Color Key

e Metylacni zmény u
vice nez 6000 genu

Value

— e Promotorové oblasti

e Statisticky

— vyznamna korelace
————— p <0.01

ControlT
Control?
Controld

Experimental
Experimental3
Experimentall

Thanks to Epigenie



Environmentalni epigenetika

f Podékovani: Ceska akademie véd



Osmoticky stres indukuje hypermetylaci DNA u rostlin

Theor Appl Genet (1997) 95 - 301—306 (Springer-Verlag 1997

—
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Hypermethylation of tobacco heterochromatic loci in response to Mspl

osmotic stress
Received: 26 November 1996 / Accepted: 20 December 1996

Abstract Plants have to cope with a number of
cvgjvgmvonmm stresses which may R‘MK mduce
genetic and gpigenetic ¢ Vllwanvggw and thus contrlbutc to
genome variability. In the present study we inspected the
DNA methylation status of two heterochromatic loct
(defined with repetitive DNA sequences HRS60 and GRS)
in a tobacco cell culture exposed to osmotic stress.
Investigations were performed on a TBY-2 cell suspension
culture, and the stress was glicited with NaCl or pmannitol.
Using the restricion enzymes Mspl/Hpall and
Mbol/ Sau3Al in combination with Southern hydridization
we observed a reversible hypermethylation of the sxternal
cytosine at the CpCpG trinucleotides in gells grown under
mild osmotic stress gqual to a NaCl concentration of 10
g/l. There were no m in the methylation of the
mtcrnal cytosine as the CpG dmmﬂuﬂglggyvdgﬁ w1thm the
CCGG  motifs (ﬁ&@w v;tewg,_) appeared to be full

methylated in tobacco DNA repetitive sequences under under
normal RIJK?.}.QJE.%}&HJ, conditions. The data suggest

epigenetic changes in the plant genome b@@g@on de novo
I@SML@Q% of DNA in response to gnvironmental stress.
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Environmentalni epigenetika

f Podékovani: Ceska akademie véd



Epigeneticka modulace DNA potravou

DNA
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B vitamins
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methyl

POTRAVA folic acid groups

@ methionine
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Dihydroxypropyladenine je ucinnym metylacnim inhibitorem metylace typu CHG,
CHH u rostlin

CpG,CphpG

SAM

DMNA Mtase

AH

mCpG, mCpNpG

SAH Hydrolase

.

DHPA

HPLC analyza ukazala, Ze DHPA zvySuje pomér SAH/SAM

SAH/SAM ratio

16
14
12
10

v burikach Nicotiana tabacum

Not added

2.5
DHPA uM

10

50

DNA hypomethylation

Adenosine, Homocysteine

Metylacni analyza ukazala, Ze DHPA indukuje v bunkach

27

22

17

12

Nicotiana tabacum hypometylaci DNA

® CHG
s CG

1 2 3 < 5

Fojtova et al 1998



Poruseni rovnovahy metylacnich kofaktort v pribéhu diferenciace
indukuje homeotické zmény pozdeji ve vyvoji

Mol Genet Genomics (2011) 285:225-236 231
Fig. 3 The flower phenotypes DHPA

resulting from SAH-hydrolase [uMm]

inhibition. The aberrant flowers

are from plants whose seeds 0
were treated with 100 pM
DHPA (a-e) and 500 pM
DHPA (f~j). Flowers were

observed after 110 days of 1
development
10
100
500

Table 1 Morphological characteristics of N. tabacum SR1 plants grown from seeds treated with DHPA

DHPA (uM) 0 10 100 500

Plant 1 2 3 1 2 3 2 4 5 1 3 2 3 4 5 8
Affected leaves 00 00 00 00 01 00 08 03 02 09 06 0.8 09* 09* 08 0.6
Days to flowering 125 122 125 129 129 128 134 125 125 143 125 178 160 160 139 161
Height (cm) 83 84 77 70 56 69 48 58 56 35 55 20 24 14 44 41

Flowers affect/tot. 0/21 0/18 0/18 O/4 0/7 011 08 /10 0R4 4/4° 15155 A A A 99+ 33>

A Flower buds aborted before flower opening
* Leaves were etiolized

Fulnecek et al 2011



Genetici fikaji, ze za vetsinu nasich vlastnosti mohou geny,
zatimco psychologoveé tvrdi, ze rozhodujici vliv ma prostredi.
Kde je pravda?

Péce o0 novorozence

Dobra Spatna

A,

SRe A A
Q:f;'l Stabilni psychika potomstva 7~ Stresova psychika potomstva

Prostor pro epigenetiku.....



Maternalni programovani epigenetickych stavu
Maternalni péce jako model ,experience-dependent chromatin plasticity”

serotonin

mozkovy transmitter

, cykllcky adenosin monofosfat
materska pééé 0 novorozence

(lizani a mazleni) ‘
protein kinaza A

DNA
demetylazy & ( !
e

histon-acetyltransferazy

SPATNA MATERSKA PECE
nizka exprese genu GR,

DOBRA MATERSKA PECE
exprese genu kodujiciho

glukokortikoidni receptor - DNA-metyltransferdza SIRESOVA PSYCHIKA
STABILNi PSYCHIKA POTOMSTVA DOSPELEHO POTOMSTVA

Podle VVwwskota uc text 2010



Jak je to s transgeneracni
dédi¢nosti epigenetickych stavl ?

Jean B. Lamarck

Meiosa

mozné vysledné fenotypy (kanalizace)

zygota

mozné vysledné fenotypy (kanalizace)



Meioticky prenos epigenetického stavu (fenotypu)
aneb environmentalni indukce dédicnych zmén
= genotrofy u Inu (vliv podnebi a vyzivy na vétveni)

content %\' 2 \)
Ribosomal DNA ﬁ ﬁ
LIN specific sequence  content
: : N/ V
Time from germination = | ﬁ | /
bez hnojeni / bez hnojeni
3\\5- ﬁ FO F1 y F2’ .

/ / bez hnojeni ‘N ' /

N \] /
' hnojeni WY
\ F1! F2’ |

WT ‘ V4
. NG

Schneeberger and Cullis. Genetics. 1991 Jul;128(3):619-30 Potomoci ovlivnéné generace




... rostliny ohnice Raphanus raphanistrum
v reakci na pozer housenkou Pieris rapae
syntetizuji odpudivé horcicné latky, znak
pretrvava minimalné do dalsi generace

4 Bl SIS o

3- 1
o
E
e
L(E
a 1
o)
©
@)
0 : :
Control Herbivory

Maternal environment

Raphanus raphanistrum resistance to herbivory as measured by growth of a
specialist catempillar, Pieris rapae, on the Fy generation of seedlings from different matemal

A l:
environments. Maternal plants were either subject to herbivory by P. rapae or left undamaged. Egrg\ﬁngY Volume:

This transgenerational induction of defences was not associated with differences in seed 83 Issue: 12 Pages: 3408-
mass or seed concentrations of carbon or nitrogen. 3415, 2002



Vznik a dédicnost rostlinnych monster (epimutace)

Carl Linnaeus Charls Darwin | Enrico Con
(1744) (1868) (1999)

Linnaeus ... pelorie u Inice, historicky prvni
dolozena mutace?

i

Darwin ... kfizeni normalnich a pelorickych forem . ‘ - ‘ ,
v F2 127:37 (Variation of Animals and Plants ¢ % % =% "
under Domestication) A metylace?

Coen ... hypermetylace homologu genu Cycloidea peloric




Po selekci se dédi (prenasi) genotyp,
selekce se vsak realizuje na bazi fenotypu ...
(soma, fenotyp)

(genotyp, transmisni genetika, zarodeéna draha =)

“Weismannova bariéra” (1889): somatické zmény ziskané v
prubéhu Zivota neovliviuji reprodukéni buriky ¢i potomstvo

Rostliny zarodeCnou drahu nemaji
Vyskot: Ugebni text Epigenetika ISBN 978-80-244-2534-4
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neuroscience 17, 89-96 (2014).

ARTICLES

Ziskané reakce na pachy ovliviuji
nervove struktury a chovani zvirat v nasledujicich generacich

Parental olfactory experience influences behavior and
neural structure in subsequent generations

Brian G Dias'-? & Kerry ] Ressler'

Using olfactory molecular specificity, we examined the inheritance of parental traumatic exposure, a phenomenon that has been
frequently observed, but not understood. We subjected FO mice to odor fear conditioning before conception and found that
subsequently conceived F1 and F2 generations had an increased behavioral sensitivity to the FO-conditioned odor, but not to
other odors. When an odor (acetophenone) that activates a known odorant receptor (0/fr151) was used to condition FO mice,
the behavioral sensitivity of the F1 and F2 generations to acetophenone was complemented by an enhanced neuroanatomical
representation of the O/fr151 pathway. Bisulfite sequencing of sperm DNA from conditioned FO males and F1 naive offspring
revealed CpG hypomethylation in the O/fr151 gene. In addition, in vitro fertilization, F2 inheritance and cross-fostering revealed
that these transgenerational effects are inherited via parental gametes. Our findings provide a framework for addressing how
environmental information may be inherited transgenerationally at behavioral, neuroanatomical and epigenetic levels.

Responding to environmental stimuli is crucial to the survival of organ-
isms and often manifests as alterations in the structure and function of
the nervous system. When and how information from the environment
results in experience-dependent alteration of nervous system structure
and function are fundamental questions in behavioral neuroscience.
An important, but often ignored, factor that influences adult nerv-
ous systems is exposure of parents to salient environmental stimuli
before the conception of their offspring. Such information transfer
would be an efficient way for parents to ‘inform’ their offspring about
the importance of specific environmental features that they are likely
to encounter in their future environments. However, this would neces-
sitate the transgenerational inheritance of environmental information

wra thi s B e afomeies st s comeadsrad b thi e Ak

differences in methylation that may mark the specific olfactory recep-
tor gene for enhanced transcription in the subsequent generation.
Finally, using in vifro fertilization (IVF), F2 and cross-fostering stud-
ies, we found that the behavior and structural alterations were inher-
ited and were not socially transmitted from the FO generation.

RESULTS

Olfactory fear conditioning to study descendant generations

We examined whether olfactory fear conditioning of the FO gen-
eration leads subsequently conceived adult F1, F2 and IVF-derived
generations Lo exhibit FO-like behavioral sensitivity toward the FO

conditioned odor, and whether there were neuroanatomical changes

at thii L] f thi mnaie; alfactioesr amith e IMND and dfa-raes.



Dédi¢nost indukovanée fobie?

T Reakce

Nékte \l:/ /\
S8
Epige 23 ’</’ K_,/ 1, coz je
predpt acetofenon
*Posile . achyceni
pachu l 4 A A Podminény reflex
+ ( )l + u ~\ Pavlovovského typu

*Dédic === po dobu
min. 2

O\C/CHg

'(_)‘ ”~\ fobie

meiosa | prirozena reprodukce, in vitro oplozeni
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Epigeneticky obraz genomu se sice v embryonalnim vyvoji vymazava, ale ne uplné!

Prostor pro dalSi vyzkum......

Egg

Ztrata histona,
restrukturali -
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Plan prednasky

Epigeneticka pojeti ontogeneze

-Kovalentni modifikatory chromatinu a kratké molekuly RNA |

Epigeneticka transgeneracni pamet’

-Epigenetické zmeény provazejici dediferenciaci bunék

Podékovani: Ceska akademie véd
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Miloslava Fojtova

Hypotézy:
-Mutace — vyloucena sekvenovanim
-Rearrangement — vyloucena S. blot hybridiz.

-Epigeneticka zména — metylace DNA?

Fojtova a spol. Plant Physiology 2003



Zmény v metylaci promotoru transgenu v prubéhu
dediferenciace, kultivace bunék in vitro a regenerace rostliny
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