Retézec fosfat-cukr

A4

Dvojice bazi

2.0




H1 histon

;6 nNm

Nukleosomové jadro (oktamerni

komplex histon )

Nukleosomoveé jadro



VySSi struktura chromatinu

Chromosom ) .
Jadro bu nky




Prvni experimenty, ktere vedly k zav  éru, ze chromosomy se nacha-
zeji v jad re v podob é ohrani éenych domen, byly pokusy T. Cremera
v létech 1982-1984. Zavedeni FISH podstatn é urychlilo poznani

chromosom u jak v mitoze, tak v interfazi.




o
8¢
—
o,
e
T
<)
N
>
-
‘O
=
o
©
‘O
>
o
=
o
U)
o
=
o
=
e
O

Chromatin_o_v§1




Jednoduché zlomy
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Figure 6.9. Suggested pathway for strand break formation in polyuridylic acid (from VON
SONNTAG 1987, with permission)



Jednoducheé zlomy
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Ztrata baze —
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Modelovani DNA -

Connolly
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Figure 2.6: Different types of molecular surfaces (drawn after http://scsg9.unige ch/fln/eng/
partiel b.html#a2 ).



Modelovani DNA —




Modelovani DNA —




Modelovani p usobeni OH radikdlu na DNA -
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Figure 2.10: Scheme describing the theoretical model RADACK.



Zavislost pravd. vzniku zlomu na slozeni DNA —

Percent radioactivity Relative probability of attack
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Vznik zlom a DNA v tetraplexech —

Relative ARB probability

T T,I] 0,20
ET i B i W Experimental —— Fitted
T
T il 0,15 4+
G G
G G G G 0,10 4+
G
G" G G iG 0,05
31 G G !G G 0,00
i T oy 100 4
T ’_:3 T I T CCACGACGTGCTTAAS 5-GOGGGTTTTGGGGTTTTGGGGTTT T43-3
ET . Figure 3. Calculated relative ARB probabilities superposed on

the experimental values (Tartier et al. 1998). The relative

Figure 3.9: Schematic drawing of the unimolecular oligonucleotide with the (GsTa)s efliciencies of base radical-to-ARB conversion for T- and
. . g .
sequence in quadruple helix structure (Tartier ef al. 1998), G-radical FCSpCC[iVCiy are 1:1 (par[ A) and 3.4:1 (part B)



Vznik zlom G DNA v komplexu s proteinem —




Vznik zlom G DNA v komplexu s proteinem —

FSB

Naked DNA

GAATTGTGAGCGGATAACAATT

DNA-protein complex

GAATTGTGAGCGGATAACAATT

A strand

GAATT GTGA GCGCTCACAATT

CTTAACACTC GCGAGTGTTAA

A strand

GAATT GTGAGCGCTCACAATT
CTTAACACTCGC GAGTGTTAA

B strand

B strand

CTTAACACTCGCCTATTGTTAA

CTTAACACTCGCCTATTGTTAA



Vznik zlom G DNA v komplexu s histony (nukleosomy) —




Vznik zlom G DNA v komplexu s histony (nukleosomy) —

g% Relative attack probability = Radioactivity profile

“lmimLik!;ll,;md!”“uﬂjs
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Number of the nucleotide



dimera a
fotoprodukt .

6-4

likaci nebo zastaveni

replikace.

PFi rep

6-4 photoproduct

cyclobutane
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DNA unikatni molekula

existuje Frada repara €nich systém 0 DNA

1) Teplota

2) UV zareni
3) lonizujici z& feni

4) Chemické modifikace

UV zareni.
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Vazba PL (fotoliazy) na DNA

Mechanismus reparace

nebyla nalezena u savc U
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uvrABC systemu

urvBuvrC Stipne pate F DNA

helikazou I

prosta syntéza
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UvrA protein

UvrB protein

UvrC protein

¢lov éka kvasinek
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DNA glykosylazy

AP endonukleazy
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Citlivost mutant u E. coli k UV za reni
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inducibilni enzymaticky systém
reparaci, mutagenezi
lexA a recA proteinech.

lexA represor

SOS box

recA-
proteaze)
naseda na DNA a chrani ji v pr ubéhu
reparace, zp usobuje rekombinaci.
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prubéhu replikace

RecA protein se -
vaze k ssDNA a ma schopnost p Fenést X -

do této mezery fetézec NILTS

Poskozeni se neodstrani - -

NS
Then NER
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correct base in template strand ~a
me
GATC
T CTAG

incorrect base in newly made strand
(mismatch)

mutH: GATC recognition, nuclease
mutS: mismatch recognition

mutL links mutH and mutS (ATP
required)

GATC

mutH nuclease activity
helicase Il (uvrD)
SSB

dNMPs ATP required

me

ahATe
CTAG

2

DNA polymerase |
DNA ligase

GhATtc
CTAG

(L=




SSB

DSB E.coli

savcéich bun ék

NHEJ-

rekombina ¢ni
reparace



Proteiny, které se U €astni

Mechanismus reparace:



Oba zlomy jsou podrzeny pohromadé v tzv. synapsi nasledujicim zpusobem:

DNA break:
“Synapsis”
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Existuji dva dob re dokumentované procesy — SDSA a SSA

Synthesis-dependent strand annealing Single-strand Annealing

- Double-strand break e e

- - .

5'to 3' resection — T e———
7 < Strand invasion :/:éﬁnnealiﬂg
/ X New DNA synthesis —— — E!ap removal;
1gation
— Unwinding from template;
Annealing

Ligation




Rekombina €éni reparace m 0zZze nastat tam, kde je k dispozici
homologni DNA

Inverted Repeats
& T 5 A T AL

Recognition helices



D Fig.1. The scheme of the induction and repair of basic
types of DNA injuries in E.coli after ionizing irradiation.
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Prvotni zlomy

jednoduche zlomy
(SSB1)

dlouhé mezery

DSB enzymatického
puvodu
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reparacnich systemu

excizni

nezavislost Nssb,ir na pritomnosti kysliku
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vyuzit experimentalnich vysledku

stanovili parametry modelu

Kmen Nlet OER

rec A 0.062 1.8
wild type 0.01 3.4

pol A 0.049 4.6




kyslikovy pomér

N°ss: /F + Nes,i

OER=—
N SBr /F + N8881ir
OER polAl- kmen
NOSSBJ +N ir
OER™ =4,6=— >
N sgr + N8881ir
poctu nereparovanych DSB
N recn = 0,062= N/ F™ + Ngg.,

recA kmen



Kyslikovy pomeér pro recA

NPsssr / F™ + Nes,i

NNSSBlr / Frec + N8881ir

OER™ =18=

F rec
Fre -1
Frec»1

N, =0,026

Nssbl,ir=0.026 Gy'genom-

N&, /F'™®=0033  F"™ =30[(NS, -0,029)

S™ =20({N%, )



Frec=18.9 Spol=13.2.

Pro pocet letalnich zlomu a OER bunék standardniho kmene
N /F™ + Ngg .
N°ssr  Ngg, OER" =34 = il
NIet,Wt — 0101= Fwt EEWt + Swt NNS'SBlr / FWt + NSSBIir

FM=3.6 a S"=21.2



Kmen F S
rec A 18.9 1
wild type| 3.6 21.2

pol A 1 13.2




OER™

Ny / F™ + Ngg . + Npo S™ /Q™")
N s / F ™+ Nog,, +Npp (8™ /Q™)

No /FreC+N$Bir+NPD
OER" = —* :
Nssslr [F™ + N$Blir + Npp




jiné kmeny

péstovanych v riiznych podminkach

vétSi rychlost SOS
reparace se zmensuje objem polA-zavislé reparace a naopak



