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Radiation treatment options for prostate cancer NI 4

Walsh et al (2018) Cancers 10:55

EBRT
LDR & HDR brachytherapy

SBRT (oligometastases)
PSMA-targeted Lu-177 radionuclide therapy
Ra-223 therapy (bone mets)

Keyes et al (2010) BCMJ 52:76

Kratochwil et al INM (2016)



DSB repair and cancer treatment

Cancer treatment strategies:

> Surgery

» Radiotherapy

DSB
» Chemotherapy

DSB repair determines
therapy response
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Oxford Textbook of Oncology, 2016
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Targeting DSB repair to enhance cancer treatment Nr. 7

Facts:
 DSB repair is a potent barrier against carcinogenesis
 DSBrepair is critical for cell reproduction

Hypotheses:

* DSBrepair is frequently deregulated in cancer to balance cell growth and the
accumulation of genomic alterations

* This deregulation could be exploited for tumor-specific targeting

Tasks:
* [dentify tumor-specific DSB repair alterations
» Establish tumor-specific targeting strategies to enhance radiotherapy efficacy



Prostate cancer: genomic and epigenetic changes

Prostate Cancer
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Prostate cancer genome: TMPRSS2:ERG fusion NI. 9

B s ‘_ ERG oncoprotein expression in prostate cancer: clonal progression
o ] of ERG-positive tumor cells and potential for ERG-based
‘ stratification

=== TMPRSS2

Vs

ERG overexpression

~ 50% of PCa




ERG does not affect the response to RT in PCa patients NT. 10

p value = 0.82
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DSB repair in ERG positive PCa: in vitro analysis
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Ex vivo assay

In collaboration with Martini-Klinik

N Functional ex-vivo assay
) PCa patients
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Kocher et al, Int J Cancer, in press
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2Gy/24h
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Ex vivo analysis to confirm ERG-mediated PARP1-EJ switch NF. 13
(50 samples)

In cooperation with Martini-Klinik
€2
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Prostate cancer Epi/genome

Prostate Cancer

Mutations are even rarer, e.g. BRCA mutations <5%
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Deletions affect survival of PCa patients

/ CHD1 deletion PTEN deletion
i .0
0 ). 8
1 ).6} 1
2
4
S 0.4+ CHD1 deletion (1=151) | P-4F
E 0.3 1
5 0.2- .2}
019 5 0.0038
0.0 e L L D.0 M 1 M 1 M 1 M 1

0 20 40 60 8 100 120/ © 24 48 72 9% 120
Months Months

Burkhardt et al. Ca Res, 2013



CHD1 is required for DSB repair via homologous recombination

(in collaboration with Prof. Dr. S. Johnsen, Géttingen)
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CHD1 mechanism of action
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Deletions affect survival of PCa patients
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PTEN is required for HR
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PTEN gives cells time to perform HR

CHK2

Mansour et al., Sci Rep 2018
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Targeting PCa genome:

» Targeting deletions in PCa
(HR-deficiency)

* CHD1 deletion
* PTEN deletion

@ and

compensate each other
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Targeting PCa genome: Proof of concept

Targeting CHD1 deletion in PCa
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Targeting PTEN deletion in PCa
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Summary Prostate Cancer
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Treatment options exploiting synthetic lethality/sensitivity in an

(oligo)metastatic setting N 28
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Work flow for research towards PCa therapy individualisation NF. 29
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DDR and DSB repair analysis
WGS/WES, expression (WB, gPCR), recruitment
(fractionation, IF), chromatin structure (WB, FACS, IF,
FAIRE), interactions (ColP, ChlP), repair efficiency (IF,
plasmid assay), cell cycle (WB, FACs,..)
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