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Research overview:

DNA damage response in cancer cells

Every cell experiences up to 10° spontaneous or induced DNA lesions per day
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Targeting DNA damage response
In cancer therapy
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Synthetic lethal interactions ANDYE

IN DNA repair genes implicated IN cancer
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mmaeme Olaparib treatment in BRCA-mut patients

B Patients with BRCA mutation (n=136)
Olaparib Placebo
Events/total patients (%) 2674 (35%) 46162 (74%)
Median PF5, months (95% Cl) 11-2 {8-3-NC) 43 (3-0-5-4)
HR 0-18 (95% C1 0-10-0-31); p<0-0001
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« EMA approval: 16" December 2014
« FDA approval: 19" December 2014

© Ledermann, Lancet Oncol 2014
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COMBINING RADIOTHERAPY WITH DRUGS

Drugs that stop cancer cells repairing their DNA could help make radiotherapy
more effective.

RADIOTHERAPY @ + @ DRUGS
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DDR In cancer and normal cells after UPEB radiation

Radiation Source: AREAL Radiobiological Endpoints
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Endpoint: —
The level of DNA damage in cancer/normal cells ﬁl‘f
Method: Comet assa

Q Non-lethal 9 Sub-lethal 6 Lethal

Viability 90-100% Viability 50% Viability 0-10%
OTM: 5.9+14 OTM: 170,5+6.7 OTM: ----

Viability 90-100% Viability 50% Viability 0-10%
OTM: 2,9+06 OTM: 19,1+26 OTM: 82.9+2.4

Level of DNA damage in human normal (PBMCs, blood normal cells, female) and cancer (K562,

blood cancer cells, female) cells after irradiation (0 h) at the non-lethal, sub-lethal and lethal doses
OTM - Olive Tail moment is defined as the product of the tail length and the fraction of total DNA in the tail




Endpoint:
DNA repair in cancer/normal cells @

Method: Comet assay
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40 - «=K 562 (cancer cells) =e=PBMC (normal cells)

= 25

0 2 4 6 8 10 12 14 16 18 20 22 24
Dose, Gy

The level of DNA-damage in PBMC (normal) and K562 cell line (cancer) cells after 3 hours
of irradiation

OTM - Olive Tail moment is defined as the product of the tail length and the fraction of total
DNA in the tail



Endpoint: _
DNA repair kinetics in cancer/normal cells CA'@?

N
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Comparison of the induced primary DNA-damage level and repair kinetics in
PBMCs (a) and K562 (b) cells. *p<0.05 in comparison to corresponding control



Phosphorylation of Histone H2AX
at DNA Double-Strand Breaks

DNA double strand breaks (DSB)
A Intact DNA W are considered the most lethal
form of DNA damage
DSB ] ;] ;] ;
B DSB generation 4_:
: Repair/signaling factors

Y
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C Histone modifications
and factor recruitment

.// yH2AX is a key regulator of the
DNA damage response

D Chromatin remodeling

© Fernandez-Capetillo et al., 2004



Endpoint:
DNA DSBs and repair kinetics in cancer and normal cells c@?
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INSTITUTE OF MOLECULAR BIOLOGY Method: Flow cytometric analysis of y-H2AX
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The representative dot-plot (al, b1) and histogram (a2, b2) of the level of y-H2AX in PBMCs (a) and K562 cells (b) after sub-lethal
(4 Gy) dose of irradiation
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The kinetics of y-H2AX foci formation in cancer (a) and normal (b) cells after lethal (8 Gy) and sub-lethal (4 Gy) doses of irradiation.
*- p<0.05 in comparison with non-irradiated cells



BN ) ooioing radiation induced-DNA SSBs/DSBs repair pathways

FAST

Error-prone
Core protein: DNA-PK

Non-Homologous End Joining
NHEJ

Slow

Free of errors
Core protein: MRE11

Homologous Recombination Repair
HRR

FAST

Free of errors
Core protein: APEX1

Base Excision Repair
BER




DNA SSBs/DSBs repair pathway activation accompanied Witﬁ:@
cell cycle arrest
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G1 - Growth

S - DNA synthesis

G2 - Growth and
preparation for
mitosis

M - Mitosis
(cell division)

6 TSI
S T S

w-rtw X

No HR HR in repair of HR in repair of
one-ended DSBs two-ended DSBs

NHEJ in repair of two-ended DSBs

©https://openi.nlm.nih.gov/detailedresult?img=PMC3413124 gks315f5&req=4



Endpoint:
The activation of repair pathways in cancer/normal cells at the
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Endpoint:

The activation of repair pathways in cancer/normal cells at the

Normal cells

sub-lethal level of DNA damages

Method: ELISA
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Endpoint:

The activation of repair pathways in cancer/normal cells at the

lethal level of DNA damages

Method: ELISA
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Conclusions/Recommendations
) To increase the sensitivity of c@?
INSTITUTE OF MOLECULAR BIOLOGY Cancer CE”S (CM L) VS normal CE”S
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