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Ohrozeni genomove stability hESCs
pfi dlouhodobé kultivaci in vitro
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Linie Délka Pasaz Karyotyp
pasaze
CCTL-14 16 46, XX
6.2 25 46, XX
5.1 61 47, XX, +na
3.8 76 46, XX mix 47, XX, +der.(12)t(17;12)
4.7 100 47, XX, +der.12
3.7 139 47, XX, +der.12
5.0 160 47, XX, +der.12
4.1 196 47, XX, +der.12
3.8 216 47, XX, +der.12
3.6 315 47, XX, +der.12, der.21

46, XX, -?, +der.12, +der.21



Nestabilni genom

Nefunkeni Zkracovani
oprava DNA telomer

Neuc¢inna kontrola
v kontrolnim bode

(checkpoint)



Vysoka aktivita telomerazy je nezavisla

na delce kultivace
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Nefunkeni Zkracovani
oprava DNA telomer

Neulc¢inna kontrola
v kontrolnim bodé

(checkpoint)



hESC akumuluji p53 po ozareni UVC
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|okalizace P53 indukovana UVC

odpovada somatickym bunkam

Akumulace p53 v jadre

NucIei—DAPI

Kontrola bez ozéareni 3 hod po 5J/m2 UVC

Nuclei-DAPI

Funkce p53 neni ovlivnéna mutaci v hESC
(2 hESC linie; nizka a vysoka pasaz)
Stanoveno funkcni analyzou v kvasinkach (FASAY)



P53 v hESC aktivuje cilové

molekuly bez ohledu na pasaz
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Nefunkeni Zkracovani
oprava DNA telomer

Neulc¢inna kontrola
v kontrolnim bodé

(checkpoint)



Odhadnute davky poskozeni DNA

Damage Amount/cell/day
SSB 20,000-40,000
apurinic sites 10,000-50.000*
deamination 100-300

oxidative base 10,000
damage (total)

N'meG 4.000
N3meA 600
O°meG 10-30

Recent findings** up to 50.000 -
500.000 AP sites per cell per day

* Lindahl et al. 1972** Nakamura et al. 1999




BER v zarodecnych bunkach slabne

S rostoucim vekem
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BER
proteiny v
jadernych
extraktech
zarodecnych

bunéek

Intano, MCB(2002) 22:2410
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Aktivita BER u hESC pii

dlouhodobé kultivaci
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Nestabilni genom

Nefunkeni
oprava DNA




Aktivita spojovani koncu je v hESC

vysoka bez ohledu na pasaz




Proposed Model

Selhani BER ezchybna Nahodné
rava Spojovani

koncu
AkéJTulq%e
oxidativniho
poéTzenl’ NHEJ
Akumulace jedno a BER
dvouretézcovych

zlomu






Shrnuti

S rostouci pasazi klesa stabilita genomu hESC

Vysoka telomerazova aktivita bez ohledu na pasaz

P53 kontrolni draha pracuje korektné bez ohledu na pasaz
Vysoka aktivita NHEJ bez ohledu na pasaz

Aktivita BER klesa s rostouci pasazi

APEL1 je korektné lokalizovana v jadre
pokles koncentrace APEL1 stoji za poklesem BER




Many thanksto...

Petr Dvorak & Ales Hampl
Tomas Barta

Josef Jaros

Vitezslav Kriz

Zuzana Holubcova
Martina VVodinska

Klara Koudelkova

veta Peterkova

Jirl Fajkus
Zuzana Kunicka

Vendula Vernerova

Vladimir Vinarsky
Jan Verner
Sarka Pospisilova




Money thanks to:

EU-6FP, Platforms for biomedical discovery with human
ES cells - ESTOOLS, grant number 018739

Centre for Chemical Genetics, Ministry of Education,
Youth and Sports, grant number LC06077




... elixir mladi az priste...




P53 kontrolni bod funguje

/ Nedostatek APE1
Casna pasaz /

A Nizka aktivita BER

Telomerase is OK VySO ka paséi

VS

Centrozomalni defekty NEHJ is hi Kumulace

A is high :

Hionibeovny, @212 chromozomalnich
abnormalit /

kumulace SNIP




Short Patch BER assay (G:U lesion)

G In vitro BER assay Using Purified Nuclear Extract
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* Oligonucleotides
carrying different

lesions were used in / Fluorogram
this study.




Non....NHEJ in hESC

e Nuclear extract from hESC

e End labeled linear DNA
o ATP dependent
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Chromosome Clinic




Chromosome Clinic




