DNA break metabolism: mechanism and clinical impact
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Genome maintenance by DNA repair

Homologous recombination and BRCA2
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'RE CAP

* Fresh tumor tissue

 Functional test for HRD

Primary tumors

~20% RECAP negative

Metastatic lesions
~30% RECAP negative

Primary tumor Metastatic lesion

Irradiate to induced
DNA breaks

Functional test for homologous recombination efficacy
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'CIinical study: The FUTURE tnal

PATIENT SELECTION RECAP ASSAY ON FRESH BIOPSY
Locally advanced BC r Core needle or punch biopsy from metastatic lesion 1 r - hour incubation
without curative intent SGylraciation under constant rotation
or metastatic BC /
BR grade 3 and HER2 >
negative
or
ER/PR < 10% and HER2
negative j Fixation and paraffin embedding
- ~ f”,
STUDY TREATMENT
! 0
AN E 30% HR 70% HR 4
/© r deficient proficient <€ Microscopic analyses
Talazoparib 1 mg oral daily until unaccept- . \
able tolerance or progressive disease
8 weekly response evaluation according to
RECIST 1.1 criteria OFF STUDY
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HRD phenotype Reversion to HRP upon treatment with carboplatin and PARPI

Pre-treatment Post-treatment

Three patients were assayed upon start
of treatment and after disease

L progression while on DNA crosslinking
M242: Negative M303: Positive agents and/or PARPI

All regained RADS1 foci formation
capacity in RECAP

RADS51+ stromal cell (internal control)
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03-2014 03/2016
Primary BrC Locoregional
Lumpectomy Recurrence

02-201/ 04-2017

I

3x FEC 3xDocetaxel

—Hi

Carboplatin/paclitaxel
and Veliparib

Biopsy M242

RADS51 negative

BRCA1 wild-type

BRCA1 primary mutation
c.4327C>T
p.Arg1443*

BRCA1 secondary mutation
c.4327-4329delinsTGG
p.Arg1443_delinsTrp

Capecitabine

Biopsy M303

RADS51 positive

RING

RING X
1443 aa

RING

Second point mutation



 RAD>51 foci are a read out for HR capacity

o ~20% of primary mammary tumors and ~30% of metastases is
RECAP negative

« RECAP detect tumors that are HRD without BRCA mutations

* Reversion of HRD can also be monitored by RECAP
* Concordance with DNA-based HRD tests?
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RAD51, 37 kDa
Homologous Recombination
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BRCA2, 370 kDa

RAD51, 37 kDa

Homologous Recombination Interstrand Crosslink (ICL)

DSB Repair Fanconi anemia pathway

BRCAS < FANCD1 — T—

PALB2 = FANCN

RAD51 = FANCR
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MILD HYPERTHERMIA TRIGGERS DeGRaDaTIoONn OF BRCA2

Brca2GrP/GPF ES cells

I
exon 27 CDS GFP targeting vector elements 3’UTR

x-GRB ---- - -
(MGI32 - - + + |

wt  wt GFP wt GFP GFP

GFP IP label swap SILAC mass spectrometry experiments
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HSF2BP is highly conserved from fish to mammals (450 million years)
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HSF2BP affects meiosis: mislocalization RAD51 and DM(C1
defective chromosome synapsis
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HSF2BP ecTopPICc eXPREeSSION anD aMPLIFICATION IN TUMORS

Alteration Frequency (%)
05 10 15 20 25

Ovarian Epithelial Tumor
Cancer of Unknown Primary
Ovarian Cancer
Esophagogastric Adenocarcinoma
Endometrial Carcinoma
Endometrial Cancer
Cervical Cancer
Soft Tissue Sarcoma
Cervical Squamous Cell Carcinoma ® Amplification
Sarcoma ® Deep Deletion
Invasive Breast Carcinoma
B-Lymphoblastic Leukemia/Lymphoma
Breast Cancer
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C128A
K140R

F154v

E162A
E179A
F182A
R200T

BRC repeats

BRCA2 fragment F9 of 68 aa is minimal HSF2BP
interaction domain

HSF2BP R200T no longer interacts with BRCA2

Alex Zelensky
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HSF2BP-BRCA2 inTerRacTION IS NecesSary FOR SeNSITIZaTIion
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ICL rRePaIR 1IN XeNOPUS eGG eXTRACT

7Z N\ Z N\ TS\ A TN\
replication fork  ICL unhooking translesion homologous repaired
convergence synthesis recombination product
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BRCA2 inactivaTion BY HSF2BP
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No protein WT R200T
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BRCA2 inactivaTion BY HSF2BP

HSF2BP HSF2BP
No protein WT R200T
N O -
BRCAZ2 is progressively degraded during repair 6 ® P& o & Py @ P& (mn)

kel T 1T T T T 1.1 T ki

-RADST | 6 s ais 4D 455 SN0 SIS S S SN SHS S
a-HSF2BP - e e O e e o=

o [ S EeES S S

BRCA2 degradation is proteome mediated
BRCA2 degradation is ICL dependent

Proteosome inhibition still results in loss of BRCA2 from the ICL site

Inhibition of p97 segregase prevents HSF2BP-induced BRCA2 degradation
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BRCA2 inactivaTion BY HSF2BP

No HSF2BP

Ectopic HSF2BP

Detecting HSF2BP levels in tumor may suggest therapeutic options for patients
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