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Obsah prezentace

ATeorie genomick® nestabi

AMi kroskopick® metody de:/
DNA pogkozen?

AKvalitativn2 anallza vyl
odpov0iDd? na DNA pogkozel

ACytogenetick® metody st

AAnallza a kvantifikace I
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Integeritagenomu’i z 8kl adnz p

Alntegritou genomu je mygl ena
konzervovat genetickou informaci

ADNA pogkDNAPanmge) je dTsl edek
faktorT naruguj ?2c?2ch struktu

AOdpoviDN na DNADNA Danige Resmohse,(
DDR) J e soubor reakc? speci al
syst®mT zahrnuj 2c?:

i Yadr gbu a o pr Gengme Mantamance afd DNA Repair)
I zast aven? QEheakpointaetrivatiorg (

i Vyloul en2 pogkozenlch [Senedtdncez d a
Apotosis)
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Genomi ck8 nest-amlairluigtea
Integrity genomu

APS2 ]l iny genomick® nes
I M2ra faktorT pogkozuj2c?2 1 ntegr.i
i BuURka nem8§8 v poS8dku mechani smy

ADTsl edky genomick® ne

I Rakovina
I Degenerativn?2 onemocnin?

i VIvojov® defekty

i Imunodeficience

I Sterilita

i PSed|] asn® stS&8rnut 2

i Radiosenzitivita mgf n‘.‘r
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Faktory pogkozuj 2
damage inducing factors)

Alonizuj 285dJN2Z § Sen 2
A Produkty metabolismu,v ol n® r adi k 8|
AReplik al n2 stres

AGenotoxick® | 8§t ky
I Oxidanty (H202, ozon)
I Alkylal nl21 n (MMS)a
IL8t ky 1 nterf e(HW Aphidiéolins r e p |
I DNA cross-linku | 4 ¢ 7 i(Gasiplatina, MMC)
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Typy DNA lez 2

A Po gk oz e nQ®6-nethytgganine, thymin glycol,
reduk o v a ox®lo v a n feagn@ento v a ha®e DNA

APogkozen? st rabdezitkusna s, {DdNoAa
l[dvou-Set DzcoVv® zI| omy

AKoval etn?2 pr opyrighdiBonv2®mBrjN A :
koval etn? propojen?2 ste] n®h
DNA, Kkovaletn? provs8z38n2 DN
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OdpovIilXybua pogkoze
(DNA Damage Response, DDR)

Metabolisnus UV z&®ni lonizujici z&eni EIENBIRIE
chemikalie
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Viozen® por uch)

Bloom Y UWsyndrom

Werner Y Usyndrom

WS patient age 48 yrs

WS patient age 15 yrs
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Viozen® por uch)

Cockayn Y UWsyndrom Xeroderma pigmentosum

Cockayne syndrorne

sufferers have multi-
systernic disorders due to

a defect in the ability of cells
to repair DNA that is being
transcribed. [Photograph by
D. Atherton. Reproduced from
Lehrmann, AR, (1995) Trends
Biochern. Sci. 20, 402-405,
with permission, ]
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Viozen® por uchy

Fanconi ho anemie Seckel Y Lsyndrom

FANC A- F geny _ HR, cross - links
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Vrozen® por uchy

Ataxia telangiectasia Nijmegen Y Gsyndrom

NBS1, MRE11geny _DSB
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Vztah GIN a rakoviny

Genomick8 nestabilita nemu:
pS2|linnou vzniku malign?2 tr
pro n8§dorov® buRKky typicks?s
mal ignitu a jej?2 anallza je

prognostickim markerer
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Det ekce GI N na

Detekce a kvanti fi1 kac

Detekce a kvanti fi1 kac
DNA pogkozen?

Detekce mutac? a ampl
Detekce chromozom8l n?

Do o o Ix

Metody:

Mi Kkr osklopi ck®, Biochemick®, Sekve

DNA |ipy, SNP atd. o L) P
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FIl uorescenl n?
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ocular o .
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http://upload.wikimedia.org/wikipedia/commons/5/55/Fluorescence_microscop.jpg
http://upload.wikimedia.org/wikipedia/commons/1/1c/FluorescenceFilters_2008-09-28.svg

Detekce a kvantifikace DNA pog k 0 z e n

Genomick8 nestabilita je p
sekund8rnhD zpTsobuj e DNA

APS2m8 kvantifikace zIl omT (C

ANepS2m8 kvanti fi kafcoek 8lrno2t e |
strukturyv m2 st N DNA pogkozen?
I modi fi kovaoHRAXhiI st ony (

I senzorov® pr eltlkomplgx) ( RP A, 9

i medi 8torov® proteiny (MDC1l, BR(
RNF168,ATRIP)

i opravn® proteiny (RAD51, MRN Kk
I transducerov® proteiny (pATM, A
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PS2m§8 kvantifikace DNA zI|l omT Romo
(SCGE - Sigle Cell Gel Electrophoresis, Comet Assay)
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NepS2m8 kvantifikace

Structural alteration of chromatin DNA Damage
(unwinding of DNA — topological change)
dimer X
DSB

L BRCA1

DNA Repair
Cell Cycle checkpoint

Na DNA zlom se v8§ge cdlok §3ancta sprraith
tu j e modluorescel mbDnal et ekovat a kvant.i



Snadn8 | F detekce fokusu v m2stDh
umognbhDna tzv. ampl i fi kac?

A v / ¢
KW;TMJ
(insoluble)

Inactive ATM
(soluble)
Active ATM
(soluble)
——————

Chromatin scaftold

MRN

( < Phosphate
ATM
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PS2kl ad ugiotH2AXljako d e
markeru DSB

U2-0OS | inie 0z8Sen§ 4Gy, d&§8l® kulti
formaldehydem a nabarven§ na f osf oryl ovanl hi
Sekund8rn?2 protil 88tka je konjugove

DAPI = 4',6-diamidino-2-phenylindole



Pol oaut omati ck 8§

kvant

DAPI a odH2AX
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Mistrik and Oplustilova, 2009, Cell Cycle

ImageJ and Excel analysis




U-2-0S cells, gamma irradiace
0Gy 0.1Gy 0.2Gy 0.4Gy 0.8Gy 1Gy
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Mistrik and Oplustilova, 2009, Cell Cycle 0Gy 0.16y0.2Gy0.4Gy0.8Gy 1Gy
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